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GCOS OPERATOR TRAINING 

PREFACE 

This student handbook supplements the classroom presentation of 
the coursep giving the students access to copies of visualsp 
examples. and reference material. These aids permit the student 
to concentrate on the subject matter covered in class and may be 
used as reference material following completion of the course. 

i 



GCOS OPERATOR TRAINING 
E1ASC49151-000/-003 

DURATION: 

INTENDED FOR: 

SYNOPSIS: 

OBJECTIVES: 

COURSE DESCRIPTION 

Fifteen days 

WWMCCS H6000 DPS Computer Operations Personnel 

This course is intended for WWMCCS computer 
operations personnel who require knowledge 
of the H6000 DPS Hardwarep Remote Terminal 
Interface. and the relationship between 
hardware and software; startup procedures; 
system reconfiguration and maintenance of 
startup decks/tapess 

Upon completion of this course. each student 
will be able to: 

1. Operate the H6000 DPS computer and 
associated peripheral equipment. Visual 
Information Projection <VIP> devices. 
and remote line printers. 

2. Interface with the General Comprehensive 
Operating Supervisor <GCOS> through 
the system console. 

3. Perform routine preventive maintenance 
on the H6000 DPS peripheral equipment. 

4. Initiate and monitor the progress of 
each program through the phases of job 
flow and understand the impact of each 
phase on the total job. 

5. Maintain the startup-deck. 

6. Reconfigure and boatload the system 
using both warm and cold booting procedures. 

7. Perform total. incremental and since 
saves/restores. 

8. Initiate and interact with Honeywe11•s 
on-line diagnostic software. 

9. Utilize and monitor the WWMCCS Intercomputer 
Network. 

PREREQUISITES: Six <6> months computer operations experience. 
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GCOS OPERATOR TRAINING 

GENERAL COURSE OUTLINE 

I. HARDWARE/SOFTWARE OVERVIEW 

A. Hardware/Software Concepts 
B. Series 6888 Family 
C. H6888 DPS Family 
D. Free Standing Basic Configuration 
E. Functional Modularity 
F. Processor 

1. Function 
2. Three Modes of Operation 
3. CACHE Buffer 
4. Key CACHE Features 
5. Extended Instruction Set 
6. Instruction Overlap 

G. System Controller 
1. Availability 
2. Logical Memory Addressing 
3. Extended Memory 
4. Extended Memory Access 
5. H6808 DPS Memory Interface 

H. Input/Output Multiplexer Module 
1. IOM Rule 
2. IOM Architecture 
3. Physical and Logical Channel Relationships 
4. Availability Features 
5. IOM Benefits 

I. Peripherals 
1. Unit Record Devices 
2. Magnetic Tape Subsystem Characteristics 
3. Mass Storage Subsystem Characterislics 
4. Through Features for Disk Subsystems 
5. Mass Storage Availability Features 
6. MSU488 Throughput Optimizing 
7. Mass Storage Configuration 

J. Page Printing System 
K. Time Sharing System 

1. Front-end Network 
2. DN-355 Front-end Network Processor 
3. DCU 6661/6678 

a. Communication Hardware 
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GCOS OPERATOR TRAINING 

GENERAL COURSE OUTLINE <Cont•d.> 

L. Introduction To GCOS 
1. Benefits of GCOS 
2. Vocabulary 
3. Virtual Memory 
4. Segment-Oriented Modes 
5. Security Protection Features 
6. GCOS Means Throughput 
7. Multiprogramming/Multiprocessing 
8. GCOS Common File System 

M. File Management System 
N. Time Sharing System 
0. Transaction Processing System 
P. Reliability/Availability Aids 

II. PERIPHERAL OPERATION 

A. Unit Record Devices 
1. Card Punch PCU8121 
2. Card Reader/Punch CCU0401/0402 
3. CRU0600/CRU1050 Card Readers 
4. Printers PRU1200/1600/0901/1201 

B. Tape Subsystem 
1. MTP Driven <MTU400/0500/0600> 

a. Alert Conditions 
b. Tape Handling and Storage 

c. Mass Storage 
1. MSU0402/0451 Mass Storage Subsystem 
2. MSU0500/0501 Mass Storage Subsystem 

D. Consoles 
1 • CSU6SIJ1 Free-standing Console 
2. CSU6004 <ABI> Console 
3. CSU6005 System Control Center 
4. CSU6601 System Console 
5~ VIDEO and VIP lnterf ace with System 

E. Manual Peripheral Switch 
F. Peripheral Maintenance 

1. Punch Card Equipment 
2. Printers 
3. Magnetic Tape Units 
4. Mass Storage Devices 

III. H6801J CONSOLE SIMULATOR 

A. Teletype Writers <TTY> 
B. TTY Log-On/Log-Off Example 
C. Visual Information Projection <VIP> 
D. VIP Log-On/Log-Off Example 
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GCOS OPERATOR TRAINING 

GENERAL COURSE OUTLINE <Cont•d.> 

IV. CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

A. General Rules for Input Messages 
B. General Rules for Output Messages 
C. Hardware Verbs 
D. Miscellaneous Verbs 
E. Datanet Verbs 
F. TSS Verbs 
G. TP Verbs 

V. JOB CONTRC~ LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

A. Usage 
B. Job Definers 
C. Activity Definers 
D. Resource Requests 
E. Miscellaneous 
F. Formats 
G. File code and LUD 
H. GCOS Job Flow 

1. Input 
2. Scheduler 
3. Allocation 
4. Execution 
5. Termination 
6. Output 

VI. BATCH CONSOLE EDITOR <JCLGEN> 

A. Usage 
B. Conditions and Restrictions 
C. Commands 

1. Access Files 
2. Search and Print Buffer 
3. Change Buffer Contents 
4~ Control Editor 

VII. CONSOLE MESSAGES <JOB FLOW> 

A. Input Phase 
B. Scheduler Phase 
C. Allocation Phase 

1. Peripheral 
2. Memory 

D. Execution Phase 
E. Termination Phase 
F. Output Phase 
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GCOS OPERATOR TRAINING 

GENERAL COURSE OUTLINE <Cont•d.) 

VIII. STARTUP AND BOOTLOADS 

A. Overview 
B. Configuration Section 
C. Initialize Section 
D. Edit Section 
E. Files Section 
F. Patch Section 
G. Load Section 
H. !OM Channel Configuration 
I. Shared Mass Storage 
J. Firmware 
K. System Boatload 

1. Startup Program 
2. Booting 
3. When 
4. With What 
5. How 

IX. SWITCH SETTINGS AND RECONFIGURATION 

A. Mainframe Door Panel 
Bw System Controller 
C. Input/Output Multiplexer 
D. Processor 
E. Datanet 355 
F. Dynamic Reconfiguration 
G. Releasing/Assigning Memory 
H. Processor Release 

1. Non-Control 
2. Control 

I. Processor Assignment 
J. IOM Release/Assignment 

X. STARTUP CONSOLE EDITOR 

A. Usage 
B. Commands 
C. Conditions and Restrictions 

XI. HARDWARE RELIABILITY AIDS 

A. TOLTS 
B. TOLTS Initiation 
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GCOS OPERATOR TRAINING 

GENERAL COURSE OUTLINE (Cont•d.) 

C. TOLTS Subsystem 
1. Hardware Reliability Aids 
2. COLTS 
3. SOLTS 
4. MOLTS 
5. POLTS 

D. ELAN 
1. Files 
2. ELAN Summary 
3. Input Console Verbs 

XII. WWMCCS INTERCOMPUTER NETWORK <WIN> 

A. Background 
B. Terminology 
C. Concepts 
D. Packet Switching 
E. Network Configuration 
F. Security 
G. WIN Software 
H. WIN Operator Messages 

XIII. FILE MANAGEMENT SYSTEM <FMS> 

A. Overview and Concepts 
B. File System Structure 
C. FMS Saves 
D. Types of Saves 

1. Total example 
2. Range 
3. Range example 
4. DONTDO example 
5. Device example 
6. SINCE 
7. SINCE example 
8. Incremental 
9. Incremental example 

18. Options 
E. Types of Restores 

1. Removing restore-lock 
2. Ful 1 
3. Device 
4. Range Option 
5. Device 
6.. Partial 
7. Replace 
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GCOS OPERATOR TRAINING 

GENERAL COURSE OUTLINE <Cont•d.> 

XIV. DPS 6 ARCHITECTURE AND CONCEPTS 

A. Task Groups 
B. File System 
C. Pathnames 

XV. DPS 6 HARDWARE AND PERIPHERALS 

A. Processors/Models 
B. Megabus Configurations 
C. Battery Backup 
D. Consoles 
E. Printers 
F. Diskettes 
G. Cartridge Disk 
H. Central Processor Control Panel 

XVI. DPS 6 BOOTSTRAP 

A. Power Up 
B. Quality Logic Test 
C. Loading the Operating System 
D. Boot Options 
E. Register Manipulation 
F. Power Down 

XVII. DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

A. Command Line Structure 
B. Group Control 
C. Listeneur 
D. File System Control 
E. Console Control 
F. Utilities 
G. Operator Interface Manager 

XVIII. MISCELLANEOUS OPTIONS 

A. RSIP 
B. Disk Structure 
C. RSIP Console Interaction 
D. Train Printers 

1. Startup Example #1 
2. Startup Example #2 
3. PTRAIN 
4. VFC 
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TOPIC I 

HARDWARE/SOFTWARE OVERVIEW 

Objectives: Upon completion of this topic7 the s~u4ent will be 
able to: 

1. Describe the basic hardware components and 
their functions. 

2. Explain the purpose and operation of extended 
memory. 

3. Describe functions of system p~ripheral 
devices. 

4. List the features and operatipn of Page 
Printing System <PPS>. 

5. Functions of the Front-End Network Processors. 

6. Describe the function of General Comprehensive 
Operating Supervisor <GCOS> and it$ rel~ted 
software. 

7. Describe the functions and structure of the 
File Management System <FMS>. 

8. Describe the operation and functions of th~ 
Time Sharing System <TSS>. 

9. List the fu~ctions of the test and diagnosti~s 
system. 
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HARDWARE/SOFTWARE OVERVIEW 

HARDWARE/SOFTWARE CONCEPTS 

Modern large-scale information systems are distinguished 
primarily by their ability to serve the information processing 
needs of many people. H6000 DPS capabilities are: 

AUTOMATIC RESOURCE SHARING 

MACHINE INDEPENDENCE 

FILE MEDIA-INDEPENDENCE 

MULTIDIMENSIONAL MODES OF JOB SUBMISSION AND EXECUTION 

MULTIDIMENSIONAL PERMANENT FILE SYSTEM 

INTERACTIVE PROGRAM DEVELOPMENT FACILITIES 

FULL RANGE OF FILE ORGANIZATION AND ACCESS METHODS 
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HARDWARE/SOFTWARE OVERVIEW 

SERIES 6888 FAMILY 

SCIENTIFIC ACCENT BUSINESS ACCENT 

ENTRY 6025 

6030 

MEDIUM 6050 6040 

LARGE; 6070 6060 

1' 6080 

tid.1- 'f' J],JJMLFc_of;IJL 

/1~ ff 6000 DPS 

ft 
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HARDWARE/SOFTWARE OVERVIEW 

H6000 DPS FEATURES 

o REDUCED REQUIREMENTS FOR SPACE. POWER. AND AIR CONDITIONING 

o FOUNDATION FOR NEW OPERATING SYSTEM 

o FOUNDATION FOR DISTRIBUTED MAINTENANCE SERVICES 

o INCREASED ADDRESSING CAPABILITIES TO 16MB 

o IDENTICAL SOFTWARE. INCLUDING APPLICATION PACKAGES 

o MULTIDIMENSIONAL DATA BASE ORIENTATION 

-DM-IV ENVIRONMENT 
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HARDWARE/SOFTWARE OVERVIEW 

PROCESSOR 

r , .'1il 
\ 1\f'r / \.I /~ v ' n;~\ 

/! 

SYSTEM / 

STORE STORE 
A CONTROLLER B 

' 

INPUT/OUTPUT 
MULTIPLEXER 

TlTTT---------l 
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HARDWARE/SOFTWARE OVERVIEW 

PROCESSOR 
MODULE 

1-4 

SYSTEM 
CONTROLLER 

( ·1-4) 

COMMUNICATIONS 
MODULE 

(1-8) 

FUNCTIONAL MODULARITY 

ADVANTAGES 

UPWARD COMPATABILITY 
EASE OF GROWTH 
SIMULTANEOUS OPERATIONS 
ASYNCHRONOUS MEMORY ORIENTED 
INCREASED THROUGHPUT 
FASTER MEMORY ACCESS 
BETTER RESOURCE UTILIZATION 
TOTAL SYSTEMS AVAILABILITY 
ECONOMICS OF SINGLE SYSTEM 

OPERATION 

INPUT/OUTPUT 
MODULE 

(1-4) 
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PORT 
ASSIGNMENT 
SWITCHES 

PORT 
CONNECTIONS 

ASSIGNMENT 

HARDWARE/SOFTWARE OVERVIEW 

FUNCTIONAL MODULARITY 

PROCESSOR PROCESSOR 

Kff-& {f\D--J_ 
A B C D 

7 6 5 4 7 6 5 4 

MEMORY MEMORY 
MODUL~~~ O-€) MO DUL ·1. 

"' 1 2 3 0 1 3 

A B C D 

IOM-Q IOM-1 ----

FNP 
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HARDWARE/SOFTWARE OVERVIEW 

PROCESSOR 

Af lT\:-t 1".C::-'"Tlf!..... L..t::>'~-\~-- f"UtVc:n .. ~" 1Js 

L OPERATIONS UNIT ... 

................. ...II::...,.... -r - - ~ -, - - ,- - -
VIRTUAL I ...,,/._~.-· . . J_d~_·; .-l __ .1.'•jb+-· b' CACHE 

: /) '?/) 'l- .-11.· ,,.~;n-~: 81< 
UNIT : v CONTROL UNIT --·: BUFFER 

scu 
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HARDWARE/SOFTWARE OVERVIEW 

PROCESSOR <Cont•d.> 

OPERATIONS UNIT 

CONTAINS LOGIC NECESSARY TO EXECUTE ARITHMETIC AND LOGIC 
OPERATIONS 
CONTAINS REGISTERS 

CONTROL UNIT 
PROVIDES INTERFACE BETWEEN OPS UNIT AND PORTS 
DECODES INSTRUCTIONS AND GENERATES EFFECTIVE ADDRESSES 
PERFORMS ADDRESS CHECKING 

PORTS C1-4> 
INTERFACES TO SYSTEM CONTROLLER <MEMORY MODULE> 

DECIMAL UNIT <EIS> 
PERFORMS CHARACTER AND STRING ORIENTED EXTENDED 
INSTRUCTIONS 

CACHE BUFFER 
TEMPORARY STORAGE AREA FOR INSTRUCTIONS AND DATA 

VIRTUAL UNIT 

\ 

CONVERTS VIRTUAL ADDRESSES TO REAL MEMORY ADDRESSES 

1-9 



Slave Mod/ 

Restric/ed 
Controlled 

(/'/ o Master Mode 

HARDWARE/SOFTWARE OVERVIEW 

MODES OF OPERATION 

set of instructions 
memory access rights 

Limited to certain domains 
Restricted set of instructions 

V/o Privileged Master Mode 

:" Unlimited memory access 
nrestr1cted set of instructions 

i 
t 
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HARDWARE/SOFTWARE OVERVIEW 

MODES OF OPERATION 

Another by-product of the domain concept is enhanced software 
reliability. There are now three levels of access rights in 
the system. slave mode. master mode. and privileged master 
mode. 

Slave mode is a processor mode of operation. whereby a process 
has only controlled memory access rights and a restricted set 
of instructions. Because of sharing capabilities. many GCOS 8 
functions can be accomplished in slave mode. Many of the 
software functions run under GCOS 8 master instructions. Only 
in P-rivileged master mode are access and execution rights 
unrestricted. This mode is used only by a small portion of the 
GCOS 8 executive. The high reliability results from the fact 
that many of the operating system functions can run under GCOS 
8 slave or master mode with access rights restricted to only 
the areas of storage that are needed. 

For example~ each GCOS module is a separate segment. and is 
inaccessible from other GCOS modules; even in master mode. 
This access limitation will aid in the early detection of many 
forms of software errors. such as invalid memory accesses at 
the time they happen. 
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HARDWARE/SOFTWARE OVERVIEW 

PROCESSOR 

CACHE BUFFER 

o HIGH SPEED <188 NS> BUFFER IN PROCESSOR 

-ONE PER PROCESSOR IN SYSTEM 

o BASIC IDEA - PROCESSOR ACCESSES A 188 NS 111'1EHORY 11 t10ST OF 
THE TIME 

o INCREASES PROCESSOR SPEED SIGNIFICANTLY - REMOVES DRAG CF 
MEMORY AFTER INITIAL FETCH 

-BASED ON REPETITIVE USE OF SAHE INFORMATION AS NORMAL CASE 

o EXAMPLE OF HIERARCHIAL CACHE BUFFER AND HAIN l'Et'IORY 

PROCESSOR 

REGISTERS 

CACHE 
< 188NS> 

MAIN MEMORY 
<BACKING STORE> 

758 NS 

1-12 
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HARDWARE/SOFTWARE OVERVIEW 

PROCESSOR 

KEY CACHE FEATURES 

9 VERY FAST 

o COMPLETELY TRANSPARENT TO USER PROGRAMS - AUTOMATIC OPERATION 

o REQUIRES NO PROGRAM OPTIMIZING 

0 SIMPLEF EFFICIENTF RELIABLE DESIGN 

o HIGH HIT RATIO 

o AUTOMATIC WITHDRAWAL BY ELAN ON CACHE PROBLEMS 

o EXTREMELY FAST FLUSHING TO AVOID STALE DATA PROBLEM 

1-13 



HARDWARE/SOFTWARE OVERVIEW 

PROCESSOR CCont•d.) 

EXTENDED INSTRUCTION SET 

AVAILABLE - ONLY ON 6025 - 6040 - 6060 - 6080 - H6000 DPS '. 

OVER 100 ADDITIONAL INSTRUCTIONS TO MATCH COBOL LANGUAGE 
FEATURES: 

1. ALPHANUMERIC DATA MANIPULATION 

2. EDITING 

3. ONEP TWO AND THREE ADDRESS INSTRUCTIONS 

4. DECIMAL ARITHMETIC 
A. FIXED POINT <INTEGER> 
B. SCALED 
C. FLOAT ING POINT ' ' 
D. UP TO 63 DIGITS~ ~"-"- r,..-f; 

( ~ 

1-14 
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HARDWARE/SOFTWARE OVERVIEW 

PROCESSOR 

INSTRUCTION OVERLAP 

WITHOUT OVERLAP 

[FETCH 1, 2 INT ·1 - INT 2 - FETCH 3,4 INT 3 -1-- EXEC ·1 - EXEC 2 - - EXEC 3 

l.JI TH OVERLAP 

f FETCH j 
-

lFETCH 5,~~ 'L2 INT ·1 INT 2 FETCH 3,4 INT 3 INT 4 
l ..l 
I -1 EXEC ·1 EXEC 2 - EXEC 3 l EXEC 4 -l 
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HARDWARE/SOFTWARE OVERVIEW 

~ c U-:::::- SYSTEM CONTROL UNIT 

CONTROLLER 
PROCESSOR PORTS 4-7 

~ 
7 6 5 4 

MEMORY MEMORY 

PORTS PORTS 

1 3 

!OM CONtROLLER PORTS 
0-3 
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1. 

2. 

3. 

4. 

5. 

6. 

HARDWARE/SOFTWARE OVERVIEW 

SYSTEM CONTROLLER 

PASSIVE COORDINATION ELEMENT 

NO ARITHMETIC DR LOGICAL OPERATIONS ( f y"f) 
DISTRIBUTES MEMORY CYCLES TO PROCESSOR, IDM ON ~R~ORITY BASIS 

EVEN-ODD WORD PAIR ACCESSES <72 BITS> 

CENTRAL HARDWARE SYSTEM AND COMMUNICATIONS CONTROL 

TRANSMITS HARDWARE INTERRUPT SIGNALS 

STORAGES 

1. PROGRAM AND DATA STORAGE 

2. MEMORY PARITY CHECKING 

3 1-2 STORES UP TO 2 MILLION WORDS EACH <H6000 DPS> 

1-17 



HARDWARE/SOFTWARE OVERVIEW 

SYSTEM CONTROLLER 

AVAILABILITY FEATURES 

0 MULTIPLE SYSTEM CONTROLLERS 

0 

} {1fL::-~.., . ERROR DETECTION AND CORRECTION - EDAC 
- SBEC - SINGLE BIT ERROR CORRECTION 
- DBED - DOUBLE BIT ERROR DETECTION 

0 COMPREHENSIVE PARITY CHECKING 

0 CHECK ON PARITY CHECKING LOGIC 

T AND D SOFTWARE - CONTROLLED HARDWARE OPERATING MARGINS 

0 OVERLAPPED USE AND MEMORY REPAIR 

0 TOLTS WORST CASE MEMORY TESTS ON-LINE 

0 GCOS AUTOMATIC MEMORY WITHDRAWAL ON-LINE 

0 READ/WRITE MEMORY TESTS 

0 AUTOMATIC INSTRUCTION RETRY 
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HARDWARE/SOFTWARE OVERVIEW 

SYSTEM CONTROLLER 

LOGICAL MEMORY ADDRESSING 

o NO PERMANENT ADDRESSES IN MEMORY BANKS 

o ADDRESSES ASSIGNED VIA PROCESSOR AND IOM SWITCHES AT STARTUP 

o VIA SWITCHES ADDRESSES ARE REASSIGNABLE BANK TO BANK WITHIN 
SYSTEM CONTROLLER 

o ALLOWS MOVING AN ADDRESS RANGE WHEN MEMORY BANK FAILS 

o ALLOWS FE TO SERVICE FAILED BANK CONCURRENTLY WITH USER 
OPERATION 
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PROCESSOR 

l ] l l 

J I l T 

!OM 

MAXIMUM MAIN 
MEMORY 

16 MILLION WORDS 
64 MILLION BYTES 

HARDWARE/SOFTWARE OVERVIEW 

SYSTEM 

CONTROLLER 

SYSTEM 

CONTROLLER 

SYSTEM 

CONTROLLER 

SYSTEM 

CONTROLLER 
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HARDWARE/SOFTWARE OVERVIEW 

\ SYSTEM CONTROLLER 

2-WAY INTERLACE 

scu scu scu 

.-J :J c ....-
A B A B A B 

0 1 2 3 0 1 2 3 4 5 6 7 

4 5 6 7 10 11 12 13 14 1 5 16 17 

10 11 12 13 

1 MIL 1 MIL 1 MIL 1 MIL 1 MIL 1 MIL 
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HARDWARE/SOFTWARE OVERVIEW 

INPUT/OUTPUT MULTIPLEXER MODULE 

o INTERFACE BETWEEN SYSTEM CONTROLLER AND PERIPHERALS 

0 
/ ( 8-24 PERIPHERAL DATA CHANNELS; 

1 \, 

v : 
: / 

TWO TYPES OF DATA CHANNELS: 

f i 
. " 

MGS' TRANSFER RATE H ~!\ 
': I 

PSI CHANNEL 1.3 

i tft~LJi?,tv··· cHAf/,49.i, 
DIA CHANNEL 1.5 MCS TRANSFER RATE 

o FULL SIMULTANEITY ON ALL CHANNELS 

o MEMORY PROTECTION 

o SCATTER GATHER INPUT/OUTPUT <HARDWARE> 

f-y\\,.,,,,. l 
I , 
\ 

I l 
-/ / 

I~ , 

J. 
J ,i . 
i < ·' l g-J I ) \.' 
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HARDWARE/SOFTWARE OVERVIEW 

IOM ROLE 

TO SYSTEM CONTROLLERS 
<ACTIVE MODULE PORTS> 

1 TO 4 IOM INTERFACE PORTS 
CADDRESSING FEATURES) 

!OM CENTRAL 

I/O CHANNELS 

FNP•s 

1-23 
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HARDWARE/SOFTWARE OVERVIEW 

IOM 

IOM ARCHITECTURE 

----~~-> TO SCU PORT 2-WORD TRANSFERS 

r - -, 
I -·--IOM PORT 

_J_ _J 1 l L_r _!_ _!_ l 

7 24 ,i.OGICAL CHANNELS 
' .,, /I ..._.__, ... 

r -1-0;; ~A~A-R;T~ ~XPA;S~O; ~P~I~N~ =-1--~.SCRATCHPAD 
L - - - - - - - - - - - - - - - - - - - J STORAGE 

ICM CENTRAL 
<IIO MACRO PROCESSOR VIA WIRED-IN PROGRAM> 

PHYSICAL CHANNEL BUFFERS 

HOUSE-
KEEP ING PHYSICAL PERIPHERAL CHANNELS 
CHANNELS 

I 1. -----·c 
HIGH P!IORITY 
BUS POSITIC»I 

1/0 BUS LINE 

7 I 8 ------~-1.:1~11 _____ 31 

1--------~~-~~:~-~J ________ _ 
DEVICE PROCESSORS 
CONSOLES 
DN FNP•s 
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HARDWARE/SOFTWARE OVERVIEW 

IOM 

PHYSICAL AND LOGICAL CHANNEL RELATIONSHIPS 

1-8 NON-SIMULATANEOUS LOGICAL PATHS 
THROUGH PHYSICAL CHANNEL "PIPELINE" 
VIA 1-8 LOGICAL CHANNELS. 

<->[ - - - - -
DEVICE ------
PROC - - - - -

PHYSICAL 
"PIPELINE" 

RULES -
ONE LOGICAL PER PHYSICAL ALWAYS 
URP - ONE LOGICAL PER DEVICE 

~ >I 

~ >I 

~ >I 

MTP OR MSP - OPTIONAL SECOND LOGICAL PER PHYSICAL 
MAX 4 LOGICAL USEFUL PER SUBSYSTEM 
MSP/0400/0451 - TO SECOND. THIRD. OR FOURTH 
OPTIONAL LOGICAL FOR SUBSYSTEM WITH 1 PHYSICAL 
CHANNEL OR 2 PHYSICAL CHANNELS 

BENEFITS OF MULTIPLE LOGICAL PER PHYSICAL 

PROGRAM 

PROGRAM 

PROGRAM 

M 

E 

M 

0 

R 

y 

ALLOWS QUEUING I/O COMMANDS. ONE PER LOGICAL CHANNEL ASSIGNED 
CUTS GCOS OVERHEAD 
INCREASES CHANNEL EFFICIENCY - TO 8-WAY BLOCK MULTIPLEXING 
INCREASES SUBSYSTEM THROUGHPUT 
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HARDWARE/SOFTWARE OVERVIEW 

MAXIMUM LOGICAL CHANNELS PER PHYSICAL CHANNEL 

LOGICAL 

PHYS~CAL 

<1> GCOS USES SPECIFIC PREASSIGNED LOGICAL CHANNEL TO REACH A 
GIVEN DEVICE 

<2> USEFUL MAXIMUM OF 4 LOGICAL CHANNELS PER SUBSYSTEM. EITHER 
SINGLE-CHANNEL OR DUAL-CHANNEL CASE, OR 1 OR 2 MSP•s 

<3> USEFUL MAXIMUM OF ONE MORE LOGICAL CHANNEL ON EITHER OR BOTH 
PHYSICAL CHANNELS 

<4> GCOS CAN USE ANY LOGICAL CHANNEL OF ASSIGNED SET TO REACH 
ANY DEVICE 
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HARDWARE/SOFTWARE OVERVIEW 

IOM 

AVAILABILITY FEATURES 

o DATA INTEGRITY CHECKS 

0 

- CONTINUOUS PARITY CHECKS ALONG DATA PATHS IN IOM 
- CHANNEL CONTROL WORD CHECKS 

FAIL-SOFT CONFIGURATIONS (/11/'4'€ ~' 
- 4 IOM•s PER SYSTEM 

o MAINTAINABILITY AIDS 

- AUTOMATIC ON-LINE SYSTEM FAULT MONITORING VIA SYSTEM FAULT 
HARDWARE 

- GCOS EXCEPT ION PROCESSING ( hi.j;'i,1.j .. ) 
"--.;:'~" (.fl 

- OFF-LINET & D SOFTWARE SAMPLING~OF HARDWARE VIA SNAPSHOT 
HARDWARE 

- OFF-LINE T & D SOFTWARE CHECK OF CHANNEL CONTROL WORD LOGIC 
VIA SCRATCHPAD ACCESS IN HARDWARE 

- OFF-LINE T & D SOFTWARE CHECK OF IOM OPERATION VIA WRAP
AROUND CHANNEL HARDWARE 

- OFF-LINE T & D SOFTWARE-CONTROLLED MARGIN TESTS TO STRESS 
LOGIC ABOVE/BELOW NORMAL LEVELS 

- TOLTS NOT USED IN IOM / 'V{j!Cf? /)~~:.) 
V' / 
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HARDWARE/SOFTWARE OVERVIEW 

IOM 

IOM BENEFITS 

o HIGH I/O THROUGHPUT 

o HIGH SYSTEM THROUGHPUT 

o HIGH AVAILABILITY/MAINTAINABILITY 

o FAIL-SOFT CONFIGURATIONS 

- ULTRA AVAILABILITY 

o LOWER GCOS OVERHEAD 

- AUTO I/O COMMAND RETRY 

- MULTIPLE LOGICAL CHANNELS PER PHYSICAL CHANNEL 

o LOWER PROCESSOR OVERHEAD 

- ASYNCHRONOUS IOM 

- SEPARATION OF FUNCTIONS 

- AUTO I/O COMMAND RETRY 

- NO STALLING OF PROCESSOR 

- NO DATA TRANSFER THROUGH PROCESSOR 

o HIGH GROWTH 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS 

UNIT RECORD DEVICES 

o PRT401 PRINTER 1200 LINES PER MINUTE 

o PRT402 PRINTER 1600 LINES PER MINUTE 

o CCU0401 READER/PUNCH 400 CARDS PER MINUTE 

o PRU0901 PRINTER 900 LINES PER MINUTE 

o PRU1201 PRINTER 1200 LINES PER MINUTE 
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HARDWARE/SOFTWARE OVERVIEW 

·~~~fl. 
rf\. l ... ·.\ -~ . . . ). "'· .. 1 ,,,- ~ #I' v "A ~> PER I PHERALS < Cont • d \ - /vttf'~ It'"/' r l/T ~&<J<Y() ~ . • • 

MAGNETIC TAPE SUBSYSTEM CHARACTERISTICS 

FEATURES: 

o NINE TRACKr PHASE ENCODED 

o UP TO 8 HANDLERS/CHANNEL 

o DUAL CHANNEL OPERATION/CONTROLLER 

o UP TO 16 HANDLERS/DUAL CHANNEL 

o ONLINE MAINTENANCE CTOLTS OR MANUAL> 

o FIELD UPGRADE TO DUAL CHANNEL 

o IN FLIGHT ERROR CORRECTION C1600 BPI> 

o TRANSFER RATE: UP TO 427KC 

o REWIND TIME: 36 SEC. ON MTH610 

o DENSITY CAPABILITIES UP TO 6250 BPI C800r1600p6250) 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS CCont•d.> 

MASS STORAGE SUBSYSTEM CHARACTERISTICS 

o UP TO 16 DRIVES/CONTROLLER 

o DUAL CHANNEL OPERATION/CONTROLLER 

o UP TO 32 DRIVES - 2 SUBSYSTEMS CROSSBARRED 

o COMMAND STACKING 

o ROTATIONAL POSITION SENSING <LATENCY REDUCTION> ~f f(J 
0 STATISTIC GATHERING <ERROR RECORDS RECORDED> FJ/J)c-\: error~ 
o ERROR DETECTION & CORRECTION <AUTO ENTRY> C:j)AC, 
o ONLINE MAINTENANCE 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS <Cont•d.} 

MASS STORAGE SUBSYSTEMS CHARACTERISTICS <MSU0500/0501> 

o UP TO 8 DISK DRIVES/CONTROLLER 

o 16 SPINDLES PER CONTROLLER 

o DUAL CHANNEL OPERATIONS/CONTROLLER 

o 15 DISK UNITS - 2 SUBSYSTEMS CROSSBARRED 

o 30 SPINDLES MAXIMUM ON 2 SUBSYSTEMS CROSSBARRED 
f!~A~ 

o SOFTWARE TREATS EACH MSU0501 <2 SPINDLES> AS FOUR LOGICAL 
MSU045 ·1 • s • 

o MSU0501 AND MSU0451 MIXED ON SAME CONTROLLER 

o SINGLE SPINDLE MAINTENANCE BY FE. 

o COMMAND STACKING 

o ROTATIONAL POSITION SENSING 

o EDAC 

o ONLINE MAINTENANCE 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS CCont•d.> 

G~ 
A Cylinder is not a physical portion of a disk like a trackF but 
rather7 a CYLINDER is a conceptual entity. 

A CYLINDER is all of the tracks that can be accessed on a disk 
volume without shifting the position of the read/write arms. 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS <Cont•d.> 

The tracks of a disk volume are usually numbered according to 
their position in a cylinderr beginning with track 0 <or track 
00) as the topmost track. 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS <Cont•d.) 

By numbering the tracks and cylinders of a disk volume. a 
specific track of the volume can be referenced through its 
position in a cylinder. 

The cylinders of a disk volume are usually numbered beginning 
with cylinder 0 <or cylinder 000> as the outermost cylinder of 
the volume. 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS 

THROUGHPUT FEATURES FOR DISK SUBSYSTEMS 

o COMMAND STACKING 

o ROTATIONAL POSITION 
SENSING 

o BLOCK MULTIPLEXING 

o MULTIPLE LOGICAL 
CHANNELS 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS 

MASS STORAGE AVAILABILITY FEATURES 

o ULTRA AVAILABILITY CONFIGURATIONS 

TO 32 SPINDLES 

- FULL REDUNDANCY 

o DUAL-CHANNEL MSP•s 
o FULL DEVICE CROSS-BARRING 
o DELTA CONFIGURATION 
o ON-LINE/OFF-LINE TESTS 
o SERVICE DRIVE WHILE SYSTEM OPERATES 
o AUTOMATIC I/O COMMAND ENTRY 
o AUTOMATIC ERROR LOGGING 
o ECOL ERROR LOGGING 

PREDICTIVE DIAGNOSIS 
o SELF-TEST ON MSP STARTUP 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS 

MSU0400/0451/0501 THROUGHPUT OPTIMIZING 

o COMMAND STACKING/GUEUING 

- STACKING OCCURS VIA LOGICAL CHANNELS 
- TO 4 R/W COMMANDS STACKED 'PER SUBSYSTEM 
- ONE COMMAND PER DEVICE 

o ROTATIONAL POSITION SENSING 

- SELECTS OPTIMUM R/W COMMAND FROM COMMAND STACK 
- MINIMIZES LOSSES DUE TO LATENCY 

o BLOCK MULTIPLEXING 

- CONNECTS CHANNEL TO DEVICE WITH MOST FAVORABLE SECTOR IN 
POSITION 

- CONNECTS CHANNEL ONLY WHEN PERTINENT SECTOR IS AT R/W HEAD 
- OPTIMIZES USE OF CHANNEL 

o LOGICAL CHANNELS 

- PROVIDE QUEUE OF COMMANDS 
- PROVIDE ROUTE FOR COMMANDS INTO COMMAND STACK 
- CONTROL DATA TRANSFER TO/FROM PERTINENT PROGRAM 
- UP TO 4 PER SUBSYSTEM 
- NOT MORE THAN NUMBER OF SPINDLES OR AVERAGE MPD 
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HARDWARE/SOFTWARE OVERVIEW 

PERIPHERALS 

rLVfi TERMINOLOGY 

I 
PSI CHANNEL - Interface to some external d•vice <IOM> from MPC. 

LA 

CA 

EDE/ADE 

- LinkA-ciapter in MPC. interface to the PSI channel. 

Control,4dapter in MPC. interface to disk drives. 

Extended <Additional) Drive Electronics. One 
necess~ry for each group of FOOR disk drives. Provides 
the conn•ction and addressing hardware between the 
drives and the CA. 

For the purpo••• of generality in configuration 
diagrams. this feature will be termed Device 
Interface <DI>. 

1-39 



HARDWARE/SOFTWARE OVERVIEW 

PAGE PRINTING SYSTEM 

OFF-LINE NON-IMPACT PRINTER 

PRINTS ON ONE-PART ROLLS OF PAPER 

PRINTS DATA AND THE FORM 

CUTSP COLLATESP STACKS IN 1 PASS 

PUNCHES 2 OR 3 HOLES TOP OR SIDE 

8 TO 32 STACKERS 

TWO MODELS TWO SPEEDS 

140 PAGES/MIN C12p000 LPM> 

210 PAGES/MIN <18p000 LPM> 
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HARDWARE/SOFTWARE OVERVIEW 

PAGE PRINTING SYSTEM 

COMPATIBLE TO: 

IBM EBCDIC TO ASCII 

BURROUGHS BCL/EBCDIC TO ASCII 

UNIVAC EXEC-8 

CDC CODE CONVERSION 

SOFTWARE AVAILABLE TO SUPPORT IBM 05/360 AND OS/370 

OPTIONAL FONT AND COLOR TONER 
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HARDWARE/SOFTWARE OVERVIEW 

PAGE PRINTING SYSTEM 

SPECIFICATIONS 

PAPER STOCK UP TO 3800 FOOT ROLLS 

PRINTABLE CHARACTERS UP TO 512 POSSIBLE. OPTIMIZED FONT 
CONTAINS 128 CHARACTERS 

PRINT FORMAT 4, 6, 8, OR 10 LINES PER INCH VERTICALLY; 
105 TO 132 CHARACTERS PER LINE (10.0 TO 12.5 PER INCH> 

RESOLUTION 200 DOTS PER INCH VERTICALLY AND HORIZONTALLY 

REPRODUCTION SYSTEM ELECTROSTATIC 

INPUT MEDIUM PRINT IMAGE TAPE 7 OR 9 TRACK 
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HARDWARE/SOFTWARE OVERVIEW 

FRONT-END NETWORK 

CENTRAL SYSTEM 
<GCOS 8> 

FRONT-END PROCESSOR 
CGRTS II> 

VIP LINES COMPUTERS TTY LINES 
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HARDWARE/SOFTWARE OVERVIEW 

DN-355 FRONT-END NETWORK PROCESSOR 

FRONT END CONCEPT MINIMIZES: 
SYSTEM OVERHEAD 
MEHDRY REQUIREMENTS 

o FORMATS MESSAGES: 

FORWARDS TO DISK 
AUTOMATIC CHARACTER TRANSLITERATION 

- . ::> ~<:'.:''' ,.-, 
CONTROLLED BY OWN OPERATING SYSTEM -{;fd ,jL 0 

0 
Kan..~ 

32KP64K WORDS. 18 BITS/WORD. 1 us MEl'IDRY 
CYCLE 

0 SUPPORTS: 488 DEVICES/~:,,~ ., ,,fr1..!1/--
TTY LINES. DR' 
REMOTE COMPUTERS. OR 
VIP LINES. OR 

COMBINATIONS OF THE ABOVE 

o AUTOMATIC TTY SPEED SELECTION 

o CONNECTS TO AN IOM DATA CHANNEL 
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J)/A 
DN-355 FRONT-END NETWORK PROCESSOR 

!OM 

0 17 -- 31 

DATANET 355 
CONSOLE 

0 I--- t-T TY CT1> 
PROCESSOR 

1 I--- t-T TY <T2> 

2 1-- t-V IP CV1> 
MODULE 

3 ~ ~R LP <R1 > 
DIA 

l 4 t-V IP CV2> 

MEMORY 0 5 ~ f-R LP <R2> 

M 6 ~ HSLA #2 H f-L -6 

CONTROLLER 7 s ~ 

8 ~ HSLA #3 L 1--

9 1-- A 1--

10 I--- - 1--

11 I--- UP TO t-

MEMORY 12 1-- 6 1--

13 1-- LSLA t-

14 1-- t-

15 I---
_____. t-

~ 1--

1--



HARDWARE/SOFTWARE OVERVIEW 

DCU 6661/78 FRONT-END NETWORK PROCESSOR 

PROVIDES A FUNCTIONAL SEPARATION OF INFORMATION AND COMMUNI
CATIONS PROCESSING ACTIVITY. 

o LOGICALLY COMPATIBLE WITH SYSTEM SOFTWARE AND USER
GENERATED PROGRAMS OF THE DATANET 355 AND 6600 FAMILY 
OF FNP'S. 

o CONTROLLED BY OWN OPERATING SYSTEM. 

0 64K WORDSP 18 BITS/WORDP 1 us MEMORY CYCLE. 

o 1 MILLION INSTRUCTIONS PER SECOND. 

o MOS EDAC MEMORY. 

o 10M TRANSFER RATE 2 MILLION BYTES PER SECOND. 

/~--~

,, o 8 MAXIMUM PER SYSTEM. 

---~--------------------_.,.,,,,, 
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HARDWARE/SOFTWARE OVERVIEW 

DCU 6661/78 FRONT-END IE:TWDRK PROCESSOR <Cont•d.> 

o SUPPORTS• 

o TTY DEVICES <KSR 33. 35). 

o REMOTE COMPUTER <L-6.DPS/6). 

o VIP TERMINALS <786. 7785. 7788>. 

o ANY COMBINATION OF THE ABOVE TD A MAXIMUM OF 96 LINES. 

o AUTOMATIC LINE SPEED SELECTION. 

o CONNECT TO H6808/DPS IDM DATA CHANNEL. 

o TERMINALS AND SUBSYSTEM UP TD 58.888 BPS CAN BE 
CONNECTED TD THE SYSTEM. 
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DEVICES 

HARDWARE/SOFTWARE OVERVIEW 

COMMUNICATIONS HARDWARE 
6661/6678 MAINFRAME 

PROCESSOR 

CACHE MEMORY 

CHANNEL 
INTERFACE 
BASE 

ADDITIONAL 
CHANNEL 
INTERFACE 

BASE <UP TO 6) 

MEMORY 

SYSTEM 
BUS 

I.O.M 

I/O BUS 

SYSTEM 
t-----+-----11 SUPPORT 

CONTROLLER 
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HARDWARE/SOFTWARE OVERVIEW 

GCOS CONCEPTS 

GCOS maintains the status of all system resources <peripherals. 
memory. and processors> and all user jobs in the system. The 
System Scheduler acco .. odates a virtually unlimited numh•r of 
jobs <available disk storage permitting>. These jobs can he 
entered into the system through multiple central and remote 
devices concurrent with the execution of jobs in the system. 
The jobs are dispensed to the system according to priorities 
and resource requirements. GCOS allocates syst•• resources to 
jobs in the Allocator queue in accordance with the priority of 
the job. and superv~es the concurrent and simultaneous exec
ution of as many proeNses <up to 511 > as the configuratian can 
accommodate. GCOS aTso controls the concurrent printing/punch
ing of output from completed processes. High-urgency processes 
can he expedited by swapping out processes in execution. 

GCDS also provides the programmer with a logicAl Approach to 
problem solution. There are no constraints or unusual progra.
ming considerations i•posed on the progra1D1Der because of the 
multiprogralBMing or multiprocessing environment in which the 
program is executed. File processing is performed sequentially 
or randomly at the logical file level; the programmer need not 
be concerned with the physical characteristics and constraints 
of the peripheral device used nor with the organization of the 
file system. 
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HARDWARE/SOFTWARE OVERVIEW 

BENEFITS OF GCOS 

----------------~·----

VERY EFFICIENT SPACE UTILIZATION 

MAXIMUM MEMORY CONFIGURATION TO 64 MILLION BYTES 

EXECUTION OF VERY LARGE PROCESSES WITH YE.BY Sfl~LL REAL 
MEMORY REQUIREMENTS <NATIVE MODE>-~~G-Ccs-a 

EXECUTION OF GCOS Ill PROGRAMS <ACCOMMODATION MODE> 

~:f-r-S 
MANAGEMENT OF UP TO 477 USER PROCESSES CONCURRENTLY 

* PROGRAMF SYSTEM AND DATA SECURITY 

MEMORY PROTECTION . $(~\/·"'/US-Ef 
/ ma~r' , ,,/-,, 

THREE LEVELS OF PRIVITY f ( l ,/,lf1t?''\ ~1'\C/.ner 

:1)~(- ~MAINS DEFINED BY SOFTWARE AND MANAGED BY HARDWARE 

,J.,,J }4+0 - UPPER PRiFc~?sEs ISOLATED FROM EACH OTHER AND FROM THE 
.)fltt.tJ' " SYSTEM SOFTWARE 

* 

* 

* 

CENTRALIZED PERMANENT FILE CONCURRENCY AND INTEGRITY CONTROL 
WITH A DATA BUFFER MANAGER 

~< j .-c. ·.··"' 1-1~! t llllTJ/'kl:111 :, ... ·.,~\A. ·It Vfii, 'i ---- d.-ttltt~\llft:. 

SUPPORT OF ~S,(Mu:z<f~~~~~:ND DMIV-TP 

i • J ' • ,,., 

EFFICIENT SLAVE SUPPORT MODULE FEATURES 

RESERVED MEMORY POOL FOR MODULE FEATURES 

SHARED MODULE USAGE BY MANY PROCESSES 

EFFICIENT MODULE POOL MANAGEMENT 

1-50 



HARDWARE/SOFTWARE OVERVIEW 

BENEFITS OF GCOS <Cont•d.) 

* INTEGRATED SOFTWARE TO PROVIDE EFFICIENT USE OF SYSTEM 
RESOURCES FDR MANY USERS 

* ALLOCATION OF TOTAL -AVAILAB-LE_ ME-_MO~_Y TD TIME SHARING ,__ '101 __ -"'_k' _,J 
GREATER THAN 2561< ~~.411,_,,::fty~ 1~__..,J;/'trn., 

* SOFTWARE DISC CACHE BUFFER 

, -I . &,, !>&k# cJllXIC::_ 
* CONSOLE MANAGER FACILITY~J2-J.-4Y#f / _,,rar - "' 

' • , • 'J /) - ' ' 

* CONSOLE EDITORS C)JJ2tt1Q.l4J~6r·lfC& -f'~ 
l' 

* INTERPRETED HISTORY REGISTERS ON SLAVE ABORTS 

* GCOS Ill PROGRAM MEMORY ALLOCATION UP TO 2551< PER PROGRAM 

* ALLOCATION OF LARGE QUANTITIES OF FILES PER PROCEDURE 

* INPUT/OUTPUT REQUESTS PER JOB INCREASED 

* INTERRUPT PROCESSING BY ANY AVAILABLE PROCESSOR 

* E~H COPY OF _TSS CAPABLE OF SUPPORTING UP 
l+~~, 

* THE TSS ,T SIZE <58 FILES> 

AVA ,t.,p,ie,U::. r·1 l. Lu 'lllBLE. 

TO 48 USERS111.l6 ~ 
6l'L, { C~-l}ti!J fJ.l2-L'tJ2 J.JtJJc 

,/]X <?ftr j' {1 1 f> 

* UNIFIED PROFILE SYSTEMS :~s»-c~ J,il-~ 

* COMMON SECURITY <CS>""' 1-.11 [1/ ~ -f".;_ 1 • , 
V t · -ll.(J li.,_. __,,UJi!./l 
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HARDWARE/SOFTWARE OVERVIEW 

BENEFITS OF GCOS <Cont•d.> 

* 
~.JJA1°Iu_ 

.MSECR MIGRATliiNV<SECMIG> 

* WWMCCS SECURITY DATABASE MANAGER <WSDBM> 

I. 

* SEGMENT DESCRIPTORS -~/fi_,,,. Ml• Ll!L..e 
... f 

* PROCESSOR MODES 
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HARDWARE/SOFTWARE OVERVIEW 

VOCABULARY 

The vocabulary used to describe the operating syst•m and the 

hardware follows. 

The primary design of the operating system involves the 

V I R T U A L MEMORY CONCEPT 

The management of this Virtual Memory is fully supported by the 

V I R T U A L MEMORY AND S E C U R I T Y 

The VM and S hardware provides for the definition and •anage

ment of up to 16 million words. 64 million bytes. of real 

•emory and 2**41 words. 2**43 bytes of virtual me•ory. 
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HARDWARE/SOFTWARE OVERVIEW 

VOCABULARY <Cont•d.) 

This virtual memory must be considered as 

S P A C E 

A defined quantity is represented in GCOS 8 in units called: 

A Page is: 

1024 3~~i t words 

4096 9 bit bytes 

P A G E S 

The space represented by a Page may be: 

1. On Disk in an executable file called a 

R U N U N I T 

------·-· 
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HARDWARE/SOFTWARE OVERVIEW 

VOCABULARY <Cont•d.) 

2. On Disk in a holding file called 

B A C K I N G S T 0 R E 

~-~- .. In an area of REAL Memory beginning on a ~K)"ord boundary. 

4 • . Av a i 1 ab l e • No t yet pre pared • 

Each Page of Space is identified by a 

P A G E T A B L E W 0 R D 

The Page Table Word defines the current identity of this Page 

of Space. The Page Table Word resides in a 

P A G E T A B L E 

A Page Table is some multiple of 64 Page Table Words. It May 

identify from 64 to 16384 Pages of ~~~.~~--~ .. -~ .. 
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HARDWARE/SOFTWARE OVERVIEW 

VOCABULARY CCont•d.) 

There is a Page Table available for each 

W 0 R K I N G S P A C E 

A Working Space is an associated collection of Pages of Space 

identified by words in a single Page Table. 

There are 512 Working Spaces available. Each Working Space i~ 

referred to be number in the range of 0 thru 777 octal. 

A Page Table associated with a Working Space is defined in the 

P A G E T A B L E D I R E C T 0 R Y 

The Page Table Directory is a 512 word table in real memory. 

1-56 



HARDWARE/SOFTWARE OVERVIEW 

VOCABULARY <Cont•d.> 

The words in the table are called 

P A G E T A B L E D I R E C T 0 R Y W 0 R D S 

The Page Table Directory Words in the Page Table Directory are 

placed in the Working Space Number order when the Working Space 

is assigned to a task. 

The Page Table Directory is pointed to by the 

P A G E D I R E C T 0 R Y B A S E R E G I S T E R 

\at···· 2 

The Page Directory Base Register is a modulo 512 memory address 

register. It is loaded during startup. 

1-57 



HARDWARE/SOFTWARE OVERVIEW 

VOCABULARY <Cont•d.> 

The components required to use these areas are contained in the 

V I R T U A L A D D R E S S 

A Virtual Address contains a Word/Byte value and an indication 

of the Working Space. The Word/Byte valueF divided to 1024 

words or 4096 bytesy provides a Page Number and an offset 

within the page. 

The Virtual Address is created by the Hardware, by adding some 

VM and S Base Register to some offset obtained from the 

execution of an instruction. 
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HARDWARE/SOFTWARE OVERVIEW 

VOCABULARY <Cont•d.> 

The Space represented by one or more Pages may be further 

subdivided into areas called 

S E G M E N T S 

A Segment •ay be as small as one byte or as large as 256K words. 

Everything at the software level is defined in terms of 

segments. 

The entity defining a Segment is called a 

D E S C R I P T 0 R 

A Descriptor consists of: 

1. An indication of the Working Space 

2. A Base Address within the Working Space 

3. A boundary above the Base Address 

4. Attributes of the segment 
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HARDWARE/SOFTWARE OVERVIEW 

VOCABULARY <Cont•d.) 

To be used by the software and recognized by the hardwarer a 

descriptor must be placed in one of several VM and S 

D E S C R I P T 0 R R E G I S T E R S 

The VM and S mode of operation will use some Descriptor 

Register for every memory reference. 

These registers are 72 bits in length and hold the entire 

Descriptor. There are 14 of these registers available to a 

task. 
,.,-----------~-·-· ·-·····-· -··-·--·- ........ _ .. _,_··---·----· -·~·'-···----~ 

All of the Segments available to a task define the 

D 0 M A I N 

The Domain may include segments in several Working Spaces • 

.. _., __ ....,..... __ _, ...... ~1-------- .. 
. ----

1-60 



HARDWARE/SOFTWARE OVERVIEW 

VOCABULARY <Cont•d.> 

The definition of a task is all of the steps and procedures 

required to complete a 

The Processp while in the systemp is recognizedp supported and 

maintained by a 

K N 0 W N P R 0 C E S S I N D E X 

The KPX is assigned when the Process becomes a candidate for 

execution and remains with the Process during all of the many 

possible 

P R 0 C E D 

A Procedure is one unit of a Process. A Process may consist of 

one or more Procedures. Each Procedure of a Process may be 

assigned a different Working Space during the execution of that 

Procedure. 
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HARDWARE/SOFTWARE OVERVIEW 

VIRTUAL MEMORY 

Virtual Memory <VM> provides an extremely large (3.5 trillion 
bytes), directly accessible memory space and a complement of 
registers and instructions to enable management of virtual 
address space. To provide for efficient management and control1 
the VM space is divided into variable length parts called 
"working spaces 11

• The working spaces are further divided into 
variable size parts called "segments 11

• A segment within a 
working space is described by a "segment descriptor"ir which has 
a base relative to the origin of the working space and a bounds 
above the basep together with control information. Thus, for 
all memory referencesir virtual memory addresses are prepared 
relative to a particular working space and a particular segment 
base within the working space. 

The hardware environment for the virtual memory is composed of 
four elements; wor~_in9 ~~~J~ .. ~fes p pages p seg,~!,~.nts. and domai'!~. 
The working spaces and pages ar~ · ph9sical elementsir whiffea'.'j the 
segments and domains are logical elements. These elements are 
treated as separate components of the virtual memory but must 
be interpreted in the context of the whole environmentir since 
they are closely related in their interaction with each other. 

One main advantage is that separation of the logical and 
physical organization of memory allows information management 
and resource management to be separated. 
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HARDWARE/SOFTWARE OVERVIEW 

SEGMENT-ORIENTED MODES 

The GCOS 8 architecture supports two segment-oriented modes. 
The native mode of GCOS 8 is the multi-se~ment mode where 
procedures can consist of multiplli segmen s -- some shareablep 
others private. Instructions and data are in separate 
segments. Demand paging is also available in this modep 
although it can be avoided by providing sufficient real 
storage. Native mode provides the potential for extremely 
large programs and data storage. New compilers will be required 
to generate the segmented object units before this mode is 
available to the user. The single-segment mode serves two 
purposes. Firstp it accommodates GCOS 3 non-privileged user 
processes. Secondlyp it provides for the continuing use of 
our GCOS 3 compilers and support software needed to support 
applications written for GCOS 3. All programs executed in 
single-segment mode are totally resident in real storagep 
although the page table concept allows them to be located in 
non-contiguous pages of real storage. Alsop a GCOS 3 process 
running in accommodation mode has a maximum slave of 1024K 
bytesp since the operating system and slave service areas reside 
in different segments. 
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HARDWARE/SOFTWARE OVERVIEW 

SECURITY PROTECTION FEATURES 

1. DOMAIN LEVEL 

2. WORKING SPACE LEVEL 

3. SEGMENT LEVEL 

4. PAGE LEVEL 

1-64 



HARDWARE/SOFTWARE OVERVIEW 

GCOS CONCEPTS 

GCOS MEANS THROUGHPUT 

o MULTIPROGRAMMING 

o MULTIPROCESSING 

o MULTIDIMENSIONAL 

o ADVANCED TECHNOLOGY 

DYNAMIC MEMORY ALLOCATION 

DYNAMIC PERIPHERAL ALLOCATION 

ONLINE PERMANENT FILE SYSTEM 

PROGRAM SWAPPING 

ACTIVITY COMPACTION 

INTERNAL PRIORITY SYSTEM 

CONDITIONAL EXECUTION 

SIEVE LIMITS FOR RESOURCE ALLOCATION 
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HARDWARE/SOFTWARE OVERVIEW 

GCOS CONCEPTS 

o Multiprogramming 

DEFINITION: Concurrent execution of programs by one or 
more users of a computer system. 

Coordinated by supervisor in Operating System. 

Assigns priorities to users. 
Linear 

-- Round-Robin 

Assigns Resources 
Exclusive 

-- Sharable 

o Multiprocessing 

Definition: More than one central processor within a 
system. 

May be two computers in system. 

Will be two or more central processors in one system. 

Greatly reduces processing time. 

o Summary 

Multie.r..g_qramming is the concurrent processing of many 
programs residing in memory to maintain the highest possible 
amount of a simultaneous input/output and to maximize 
processor use. Although only one program instruction may be 
executed at any time, I/O <Input/Output> operations may be 
performed for other programs while the single instruction is 
being executed. 

Multiprocessing is two or more proces~~rs simultaneously 
executing programs in memory to gain greater throughput. 
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HARDWARE/SOFTWARE OVERVIEW 

GCOS CONCEPTS 

/~'"--MULT IPROGR~MMING '*") 
:~.:.::;.·:~,::.:~·· ··~" . ._., .. , ····-"''"---~·"' " 

WAIT WAIT 
<---

F E 

WAIT WAIT 

<--

WAIT 

D 

'~ 

----- .. · r----,.-

JOB -> 
POOL 

B c 

+ 

EXEC EXEC 

PROC 1 PROC 2 

r---->WAITING<-----, 

A B c D E 

NOTE: A,B,C, ETC. REPRESENTS 11Joa•s 11 
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HARDWARE/SOFTWARE OVERVIEW 

MULTIPROGRAMMING/MULTIPROCESSING 

~A)~ 
UP TO 511 PR~~S NUMBERS AVAILABLE 

~ 

UP TO 477 FOR USER PROCESSES 

HIGHER MULTIPROGRAMMING DEPTH 

IMPROVED SYSTEM THROUGHPUT 

MAXIMUM USER PROCEDURE <PROCESS> 1024KB IN FIRST RELEASE 

NO DESIGNATED CONTROL PROCESSOR 
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HARDWARE/SOFTWARE OVERVIEW 

GCOS CONCEPTS 

o Program 

Specific sequence of instructions whose execution will 
accomplish a desired task 

Generally by convention 

You write a program 

Someone else writes and supplies software 

o Software 

Supplied programs written for computer systems 

o Fi rmwat-e 

hardware program 

software which has been "burned" into memory 

o Operating System - General definition 

Software which controls the hardware 
own operations. 
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HARDWARE/SOFTWARE OVERVIEW 

GCOS SYSTEM FEATURES 

o CONCURRENT MULTIDIMENSIONAL OPERATION 
o MAXIMIZATION OF THROUGHPUT 
o SIMPLIFIED UTILIZATION 

~y"- .. ~-
I .. 

(" . ' :2] .. Lk'rY' .. _-.J '/ 

\ 
I 
l 
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{ LOCAL 
BATCH 

DIRECT 
ACCESS 

HARDWARE/SOFTWARE OVERVIEW 

o ONE FILE SYSTEM 
o COMMON TO ALL DATA MANAGEMENT TECHNIQUES 
o ACCESSIBLE BY ALL DIMENSIONS 

I I I I I I 
SEQUENTIAL 

RANDOM 

INDEX SEQUENTIAL 

IDS 

1-71 

REMOTE 
BATCH RJE 

INTER
ACT I VE 
TIME SHARING 



HARDWARE/SOFTWARE OVERVIEW 

USER ORIENTED SOFTWARE 

o LANGUAGE PROCESSORS 

COBOL-74,.COBOL-85 

GMAP <ASSEMBLY LANGUAGE) 

FORTRAN,. FORTRAN-77 

P/L .~ 17/L(~ )r.·_ .·. s 
I J fl --.. J 

------ -- - -- ---------~~--~------·---~ -~- __ ,.. --- . - ·- ' ..... 

0 

.. I /. ~:. 

1-D-S DATA QUERY 
I I' 

l ' f J • ,, _l )'( .;. " ! 't' 
I{. j __ -r1# /.A "'1-f.:.r" . I 

MDQS /fh/)Ji'./ / r71
""' /' / ' 

' 
TDS,. TPS 

o UTILITY PROGRAMS 

GENERAL LOADER 

SORT/MERGE 
; - r 

BMC _,L~v!J_./J #J,ur _. ~-rv 
UTILITY,. UTL2 

SYSTEM EDITOR 

o TIME SHARING SYSTEM 

BATCH INTERFACE 

TEXT EDITOR 

BASIC,. FORTRAN 
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HARDWARE/SOFTWARE OVERVIEW 

FILE MANAGEMENT SYSTEM 

0 SHARED FILES 

0 CONTROLLED CONCURRENT ACCESS READING AND WRITING 

0 A FILE MAY EXCEED CAPACITY OF ONE PACK 

(_)L. ~ 

0 PERMANENT AND TE~PORARY FILES 
. ' . 

J l 

o REMOVABLE MASS STORAGE FILES 

o FILE SECURITY 

o FILE INTEGRITY 

o FILE MAINTENANCE 
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HARDWARE/SOFTWARE OVERVIEW 

TIME SHARING SYSTEM 

o T/S EXECUTIVE AND MODULAR SUBSYSTEMS 

SUB ALLOCATES SPACE <SWAP AREA>k~ 
SUB DISPATCHES PROCESSOR TIME 

o TURNED ON OR OFF BY CONSOLE COMMAND 

o INTERFACES WITH TTY AND/OR VIP TERMINALS 

o VALIDATES USER IDENTIFICATION 

o OPERATES CONCURRENTLY WITH BATCH AND RJE 

o TREATED LIKE ONE PROGRAM TO GCOS 

SWAPPED FROM MEMORY TO DISK BY GCOS 
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GCOS 

BATCH 
JOBS 

TIME SHARING < 
EXEC\iTl \J~ < 
CTSE> < 

TIS-FORTRAN 

TIS-BASIC 

TIS-ABACUS 

TIS-dataBASIC 

ETC. 

MORE BATCH 
BATCH 
JOBS 

HARDWARE/SOFTWARE OVERVIEW 

TIME SHARING SYSTEM <Cont•d.> 

2 

TSE 

T/S SWAP 
FILES 

PERM 
FILES 

~ ..... :z:;....---1 ~ I 
APPLICATION USER 

BATCH PROGRAMMER 

SYSTEMS PROGRAMMER 
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HARDWARE/SOFTWARE OVERVIEW 

TIME SHARING SYSTEM <Cont•d.> 

o INPUT BATCH PROGRAMS AND DATA 

CONVEF<f 

o ACCESS AND MODIFY BATCH FILES 

DATA BASIC 

DATA GUERY 

CONVER 

o EXECUTE BATCH PROGRAMS 

CONVER 

0 EXAMINE BATCH OUTPUT FILES 
..+-' .)-

. :"' ;! ! Lµu,,t.~ 
• J JOUT 

EDITOR 

CONVER 

o CREATE FILES 

ACCESS 

CONVER 

o "REAL TIME" TURN AROUND 
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HARDWARE/SOFTWARE OVERVIEW 

TRANSACTION PROCESSING SYSTEM 
·--- ...... ~-1'l',·~~~~~~-...i:~• - ~ .. ~~,......,...-~.._, 

0 TRANSACTIONS ENTERED IN REAL TIME 

0 TERMINAL OPERATOR NEEDS NO PROGRAMMING KNOWLEDGE 

0 ONLY DATA ENTERED AT TERMINAL 

0 PROCESSING INITIATED ON RECEIPT OF INPUT 

0 TRANSACTION PROCESSING EXECUTIVE <TPE> V 
INITIALIZED BY CONSOLE OPERATOR 

JOURNALIZES ALL MESSAGES ON DISK 

VERIFIES MESSAGE ID ON KEYWORD 

MAY DIRECT OUTPUT TO ANOTHER DEVICE 

CALLS TPAP PROGRAM INTO EXECUTION 

o TRANSACTION PROCESSING APPLICATION PROGRAM <TPAP>V 
~~«~-".;: 

0 

•' ._,_~ •• • "'"w.-...,~.,...._,~"''''"'3'tl"*'~•'"""1!!1t"'1M~· ·'!~•:.:-h•'>P· r..;r~·-·"'~..., ·:tMl~'~>t..-r·-l,.;_~ • ..;~~n-t.-3!CtU .34 M U!l~~· 

WRITEN BY USER 

CAN BE WRITTEN IN ANY LANGUAGE 

CAN INITIATE INPUT AND OUTPUT IN DIRECT ACCESS WITH A 
REMOTE TERMINAL 

CAN CALL ANOTHER TPAP INTO EXECUTION 
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HARDWARE/SOFTWARE OVERVIEW 

TRANSACTION PROCESSING SYSTEM <Cont•d.) 

>!CONSOLE 
;,;."""-~-:.r. .. .:H.,-<;t·,, 

~.,#'" 
---..., ... 

..,, 

VIP 
GCOS 

MODULES 
< ·-

TPE 
. "-:-~~'""' 

TPAP-·1 NETWORK 
"""----... •. ._ -- ... -.r"i;'--'-";~- .. ,..._ .......... __ , PROCESSOR 

TPAP-2 < 
~~--"'':'f°..;!1<-."'·t;.~ ·~rct~;--;-

TPAP-N 
....... __ 

---"""-~~....,.,_~T~..;,.,,~_. ... 

PERM 
FILES 

~ ,, , f 

I 
USER 

TPAP-2 TPE GCOS 

MESSAGES 
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HARDWARE/SOFTWARE OVERVIEW 

RELIABILITY/AVAILABILITY AIDS 

0 TOTAL ON-LINE TEST SYSTEM CTOLTS>___......---
Ip~ 

UNIGUE HARDWARE FEATURES I c (i;{ 5 - [tr/fhr-[J 

PROGRAMMABLE POWER SUPPLIES/TIMING MARGINS f t?LI< · ~·· 

sa.:\---~ 
LOCAL/REMOTE ACCESS /),.. . ~<·' .J t i 
RUNS CONCURRENTLY WITH OTHER FUNCTIONS ~t>L 1 

. '')'it/tii..tti~flt.' 

PROVIDES TRANSIENT ERROR STATISTICS 

' -~·, .. · _.' ·-· f At..•1\LV<t< t-C"~"';.~~: tJ.~- I~ ·p 1-..-l 
0 ERROR M:IS: "iil8 Atr I •••uc SYSTEM <ELAN>-----

,.~----~-"-"'~-·"'·'""..,__..-~·~·"-- .... -~-... --- -. ..... _. -
OBTAIN A WIDE RANGE OF REPORTS ON SYSTEM 

HARDWARE OPERATION 

o ELAN ERROR COLLECTOR 

COLLECTS AND _STORES DATA TO PROVIDE REPORIS_JJJ~tt 

SYSTEM CONFIGURATION 

SYSTEM ABORTS 

CACHE MEMORY PARITY ERRORS 

SYSTEM <PROCESSOR, SYSTEM CONTROLLER, AND MEMORY> 

PERIPHERAL DEVICE CI/0) ERRORS 

CONTROLLER STATISTICS 

TAPE AND DISK MEDIA REPORTS 
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TOPIC II 

PERIPHERAL OPERATION 

Objectives: Upon completion of this topicp the student will be 
able to: 

1. Perform power-up and power-down of controllers 
and peripheral devices. 

2. Operate the controllers and peripheral devices. 

3. Recover from hardware malfunctions and perform 
program restart. 

4. Clear device malfunctions. 

5. Define and set switches. 

6. Mount/dismount tapes and disk packs. 

7. Load/unload paper and cards in printersp 
readersp and punches. 
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PERIPHERAL OPERATION 

UNIT RECORD DEVICES 

CONTROLS 

SPEED 

CARD FORMAT 

FEED AND READ 

BIN CAPACITY 

CHECKING FEATURES 

SIMULTANEOUS OPERATION 
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PERIPHERAL OPERATION 

UNIT RECORD DEVICES 

CARD PUNCH 

OPERATOR CONTROL PANEL 

OPERATION MODES 

CAPACITY 

CHECKING FEATURES 

SIMULTANEOUS OPERATION 

CLEARING CARD JAMS 
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PERIPHERAL OPERATION 

UNIT RECORD DEVICES 

PCU0121 CARD PUNCH 

VERSATILITY 

DATA INTEGRITY 

OPERATOR CONTROLS 

CARD JAM REMOVAL 

RESTART 
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PERIPHERAL OPERATION 

UNIT RECORD DEVICES 

CCU0401/0402 CARD READER/PUNCH 

VERSATILITY 

DATA INTEGRITY 

OPERATOR CONVENIENCE 

IMPROVED SYSTEM AVAILABILITY 

2-5 



PERIPHERAL OPERATION 

UNIT RECORD DEVICES 

CRU ~600/CRU1050,CARD READERS 

COMPACTNESS 

URP DRIVEN 

OPERATION 

DATA INTEGRITY 

SOFTWARE CONTROL 

OPERATOR CONTROL PANEL 

SOLID STATE/MECHANICAL RELIABILITY 
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PERIPHERAL OPERATION 

CRU0600/1050 CARD READER 

OPERATOR CONTROL PANEL 

FRONT STATUS OPERATOR 
PANEL CONTROLS 

STACKER 

****** 
* * 
* * 
****** 

MAIN STATUS 
PANEL 

HOPPER 

Control Panel Position 
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PERIPHERAL OPERATION 

CRU060e/lese CARD READER 

Main Status Panel Alert Indicators 

Front Statu." Panel Alert Indicators 
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PERIPHERAL OPERATION 

UNIT RECORD DEVICES 

PRINTERS 

CONTROL PANEL 

LINE WIDTH 

VERTICAL LINE SPACING 

PAPER SKIPPING 

VERTICAL FORMAT CONTROL 

HORIZONTAL FORMAT CONTROL 

PAPER HANDLING 

PRINT MODES 

CHECKING FEATURES 
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PERIPHERAL OPERATION 

PRU 1200/1600/0901/1201 

FEATURES 

High speed 
Exceptional print quality 
High throughput and reliability 
Improved System Availability 
Versatility 
Print Belts 
Operator efficiency 

Control Panels 
Main 
Auxiliary 
Maintenance 
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PERIPHERAL OPERATION 

TAPE SUBSYSTEM 

MTP DRIVEN MTU400/0500/0600 

PROGRAMMED OPERATION 

DATA PROTECTION 

FEATURES 

AUTOMATIC THREADING 
AUTOMATIC TAPE CLEANING 
POWER WINDOW 

SEMI/AUTO SWITCH 

SAFETY BAR 
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PERIPHERAL OPERATION 

TAPE SUBSYSTEM 

MTP DRIVEN MTu·s 

OPERATING PROCEDURES 

POWER-UP SEQUENCE 
WITH CARTRIDGE 
WITHOUT CARTRIDGE 

MANUAL THREADING 

FAILURE OF AUTO THREADING 

STATIC CONDITION 

BOT PATCH 

ABUSIVE TREATMENT/CARTRIDGEP REEL 

DEFECTIVE LEADER 

TAPE UNLOADING 
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PERIPHERAL OPERATION 

MASS STORAGE 

GENERAL DESCRIPTION 

SUBSYSTEM CONFIGURATION 

SUBSYSTEM COMPONENTS 

DISK STORAGE CONTROLLERS 
CMSP/MPC> 

DISK PACK DRIVES 

DISK PACK 

OPERATING CONTROLS 

LOGICAL CHANNELS 

AVAILABILITY/RELIABILITY/MAINTAINABILITY <ARM> 

DUAL CHANNEL MSPS 
ONLINE ISOLATION TEST ROUTINES <ITR) 
POL TS 
AUTOMATIC ERROR RECOVERY 

AUTOMATIC 1/0 RETRY 
ERROR DETECTION AND CORRECTION <EDAC> 

CROSSBARRING 
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PERIPHERAL OPERATION 

MASS STORAGE 

MSU0402/0451/ MASS STORAGE SUBSYSTEM 

DISK STORAGE CONTROL 

MASS STORAGE PROCESSOR 

DISK PACK DRIVES 

2 TO ·16/CONTROL 

TO 32 WITH DUAL CONTROLS 

DISK PACKS 

12 DISKS 

19 DATA SURFACES/808 CYLINDERS 

235 MILLION 6-BIT CHARACTERS/PACK 

158 MILLION 9-BIT BYTES/PACK 
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PERIPHERAL OPERATION 
( 

MASS STORAGE 

MSU0500/0501 MASS STORAGE SUBSYSTEM 

DISK PACK DRIVES 

1-8 UNITS/CONTROLLER 

TO 15 UNITS WITH DUAL CONTROLLER 

<2 SPINDLES PER UNIT> 

DISK PACKS 

PLATTERS FOR HDA 12 

RECORDING SURFACES PER HDA 19 

DISK UNIT C2 SPINDLE> CAPACITY 1-7 BILLION 6-BIT BYTES 

1.1 BILLION 9-BIT BYTES 

DISK SUBSYSTEM CAPACITY 16.5 BILLION 9-BIT BYTES 

24.7 BILLION 6-BIT BYTES 

NUMBER CYLINDERS PER UNIT 1680 

SECTORS PER TRACK 8 
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PERIPHERAL OPERATION 

PERIPHERAL OPERATIONS 

CONSOLES: 

PURPOSE 

TYPES OF COMMUNICATION 

CONVENTIONS ADAPTED 

OPERATOR RESPONSE 

OPERATOR INPUT 
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PERIPHERAL OPERATION 

CONSOLE: 

CSU6001 FREE-STANDING CONSOLE 

OPERATOR•s PANEL 

INPUT/OUTPUT TYPEWRITER 
CONTROLS 

SYSTEM STATUS DISPLAY 

CONSOLE MAINTENANCE PANEL 
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PERIPHERAL OPERATION 

CONSOLE 

CSU6004CAB1> CONSOLE 

CONSOLE OPERATOR PANEL 

CONSOLE SECTION 

SYSTEM SECTION 

CONSOLE KEYBOARD 
<TYPEWRITER> 

PRINTER CONTROLS 
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PERIPHERAL OPERATION 

CONSOLE 

CSU6005 SYSTEM CONTROL CENTER 

COMPONENTS 

OPERATOR PANEL 

CONFIGURATION PANEL 

KEYBOARD 

DISPLAYS 

PRINTER 
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PERIPHERAL OPERATION 

H6000 DPS CONSOLE 

CSU6601 SYSTEM CONSOLE 

ONE REQUIRED 

CRT ORIENTED 

HARD COPY PRINTER 

INTERFACE TO DPU 

<DIAGNOSTIC PROCESSOR UNIT> 

FOR MAINFRAME 

SWITCHABLE BETWEEN IOM•s 

KEYBOARD 
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COMMAND 

break 

ctl-a 

ct I-a 

ctl-x 

esc ctl-b 

esc ctl-f 

esc ctl-i 

esc ctl-r 

return 

return 

PERIPHERAL OPERATION 

CSU6601 KEYBOARD 

SPECIAL PURPOSE KEYS 

DESCRIPTION 

Port Request - <Change control of terminal from 
remote to local or vise-versa> 

Abort Output/Wait CMaint mode only> 

Backspace 

Operator Error <Cancel input> 

System Boot-Load <Load system> 

Load Firmware DPS8/20 or 44 <DPU> 

System initialize <Total system initialization 
must be followed by <CR>> 

DPU Initialize DPS8/20 or 44 will re-initialize 
DPU 

Operator Request <when system is idle or 
running> 

End-of-message <when inputting msg.> 

NOTE: CTL-? INVOLVES two separate key strokes 

i.e.7 Hold down CTL key and press a key. 
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PERIPHERAL OPERATION 

CONSOLE 

VIDEO AND VIP INTERFACE WITH 
SYSTEM CONSOLE 

LOGON FOR VIDEO 
DISPLAY 

VIDEO DISPLAY 

VIDEO OPTIONS 
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PERIPHERAL OPERATION 

VIDEO DISPLAY CONTENT 

DISPLAY FORMAT 

VIDEO data is displayed at either the status display console 
and/or at VIP terminals that are connected to the VIDEO program. 
The VIDEO display is formatted in five columns as illustrated. 

TITLE LINE 

ALLOCATION EXECUTION REMOTE SYSTEM SYSTEM 
STACK STACK STACK SCHEDULER OUTPUT 

STACK 

PERIPHERALS 
SYSTEM STACK 
STATUS 

TSS USER INFORMATION 110 
STACK USAGE 

The information displayed in each of the display fields is 
described separately. If the number of entries in either the 
allocation, execution, or system output stack exceeds the 
display line limit, **MORE** displays as the last line. Excess 
entries are included with the next display change. 
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PERIPHERAL OPERATION 

VIDEO DISPLAY CONTENT 

DISPLAY FORMAT 

The below illustrates formatted system status information reported by 
the VIDEO program. 

SYSTEM STATUS 
13.233 
WAITING- 14 

0435Z-01 ALC 
0437Z-01 ALC 
0436Z-01 ALC 
0425Z-02 PER 
0426Z-02 PER 
0427Z-02 PER 
0438Z-01 ALC 
flJ432Z-0·1 ALC 
04322-01 ALC 
0439Z-01 ALC 
0429Z-02 PER 
04282-00 ALC 
04302-01 ALC 
0431Z-012Jj,ALC 

~ 

SYS_ID 

EXEC- 13 
: SSCALC 

SPALC 
SGEOT 
SSC HD 
SR GIN 
TS1S -01 
SPSYS-00 
SGS VS 
x -01 
SHARD-~1 
0424Z-02 
0434Z-01 
0417Z-02 

3000 2 PROCESSORS 1024K 12/03/87 

MU 7.Y. URG RMTS- 2 SCHED- 1-
5: 2: JO STOLT 0 :.HOLD 1 

41: 5:31 XX VIDEO 1 
31: 0:62 G1 VIDEO 1 
26: 0:62 
10: 0:62 
60: 1:61 
13: l2J: 63 
9: 0:59 

13: :60 
182: 0: 5 
21: 12: 5 
32: 5 
21: 22: 5 

PERIPHERALS 
ST6-RLSED 
LP1-RLSED 
LP2-RLSED 
1T1-
1T2 
1T3-
1T4-

SYOT 170/ 36 
6670T 0 J 
6697T 0 J 
6759T 0 J 
6822T 0 J 
6870T 0 J 
6896T 0 J 
6905T 0 J 
6923T 0 J 

: 6930T 0 J 
6975T 0 J 
6937T 0 J 
6984T 0 J 
6990T 0 J 
6993T 0 J 
6997T 0 J 

.VG. t :· c~···: '·~ ~ --~ 
TSS- 2 < 1 • 0 > : 

FMSX- 71 
TAPX- 49 
DSKX- ·163 
JOBS- 42 
TAPES- 5 
DISK- 10K 

1T5-
PR3-RLSED 
CR5-RLSED 
PR1 
PR2-DEDCT 
CR1-
CP1-RLSED 

7104T 0 
7211T 0 
7281Z 0 J 
7283T 0 J 
7399T 0 J 

\ 

\ 

URG 0 WAIT 0 : IDLE
GETON GH 1: GCOS-

304 9: 
131: 4'2J: 

~ ~n~~1r £)~~\~ 
f)-~·97~ Q\ /~ .. Alt 
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---

PERIPHERAL OPERATION 

MANUAL PERIPHERAL SWITCH 

FUNCTION 

SWITCH PERIPHERAL DEVICE BETWEEN URP•s 

SWITCH PERHPHERAL DEVICE BETWEEN IOM•s 

OPERATOR CONSOLE 

BENEFITS 

1 ~· //Jj/:,· 

) 'l LU fVl :::..-
----·~-----_...-........ _ ..... ~~-__.,,..,..,_ ....... -

.-----

1 
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PERIPHERAL OPERATION 

PERIPHERAL MAINTENANCE 

RESPONSIBILITIES 

OPERATOR 

FIELD ENGINEER <FE> 

FREGUENCY OF CLEANING 

RM vs PM 

DOWNTIME REPORTING 

NOTIFICATION 

FORMS REQUIRED 
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PERIPHERAL OPERATION 

PERIPHERAL MAINTENANCE 

PUNCH CARD EQUIPMENT 

1. REMOVE ACCUMULATED CARD DUST 

2. EMPTY CHAD BOX 

3. WIPE OUTSIDE OF CABINET 
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PERIPHERAL OPERATION 

PERIPHERAL MAINTENANCE 

PRINTERS 

GENERAL VACUUMING 

CONTROL PANEL INDICATOR LAMP CHECKING 

PRINT QUALITY CHECKING 

RIBBON CHECKING 

PAPER STACKER 

CHANGING/ADJUSTING PRINT BELT CARTRIDGE 
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PERIPHERAL OPERATION 

PERIPHERAL MAINTENANCE 

MAGNETIC TAPE UNITS 

AFTER 8 HOURS OF OPERATIONSP C~EAN ALL SURFACES THAT COME IN 
CONTACT WITH TAPE. 

CLEAN READ/WRITE HEAD 

CHECK AND REPLACE DEFECTIVE CONTROL PANEL BULBS 

CLEAN TAPE GUIDES 

CAPSTAN 

IDLER ROLLERS 

AIR FILTERS 

TAPE CLEANER AND GUIDE ASSEMBLIES 

INSIDE OF VACUUM COLUMNS 

INSIDE OF DOOR 

BOT/EOT SENSORS 

LOAD RAMPS 

HUB 

2-29 



PERIPHERAL OPERATION 

PERIPHERAL MAINTENANCE 

DISK UNITS 

OPERATOR SHOULD KEEP CABINETS CLEAN AND FREE OF DUST 

CLEAN PACK 

CLEAN GLASS COVER 

REPLACE PRIMARY FILTER 

SHROUD AND SPINDLE 

DISK PACK COVERS 
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TOPIC Ill 

H6000 CONSOLE SIMULATOR 

Objectives: Upon completion of this topic. the student will be 
able to: 

1. Describe the function and operation of user 
terminals. 

2. Perform log-on and log-off of the Time Sharing 
System <TSS>. 

3. Communicate with the TSS to complete simulator 
workshops. 
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H6000 CONSOLE SIMULATOR 

TELETYPEWRITERS <TTY> 

FUNCTION 

KEYBOARD 

SPECIAL CHARACTERS 

DELETE A CHARACTER 

DELETE A LINE 

LOGON PROCEDURES 

AUTOMATIC TERMINAL DISCONNECT~-

LOGOFF PROCEDURES 
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H60S0 CONSOLE 511'1\JLATOR 

TTY LOG-ON/LOG-OFF 

EXAMPLE 

0316600 

PROGRAM NAME-TS1 

TERMINAL C7 

LOG-ON 

L 

* 

* BYE <LOG-OFF> 
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H6080CONSOLE SIMULATOR 

VISUAL INFORMATION PROJECTION 
<VIP> 

FUNCTION 

KEYBOARD 

DATA DISPLAY AND TRANSMISSION 

SPECIAL KEYS 

LOGON PROCEDURES 

LOGOFF PROCEDURES 
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H6800 CONSOLE SIMULATOR 

ss.TSS 

or 

VIP LOG-ON/LOG-OFF 

EXAMPLE 

S*SLDG22L,TS1 (for 786W> 

TERMINAL E9 

S•SLOG24,TS1 

* 

* BYE <LOG-OFF> 
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H6000 CONSOLE SIMULATOR 

VIP/TTY LOG-ON/LOG-OFF 

SECURITY LEVELS AND LOG-ON OPTIONS 

LOG-ON PROCEDURES: 

When you LOG-ON from a TTY terminal ynu qet the line address 

followed by "PROGRAM NAME - 11
• The response "TSS" will net 

other results. When logging on with a VIP or VIP Emulator you 

type 11SS.TSS 11 or whatever is normal at your site. The response 

from the system will be different depending on whether or not 

security is active. 

If security is not enabled. the response from the system is: 

HIS TIMESHARING ON MM/DD/Y AT HH.SSS 

USER ID 

CHANNEL XXXX TSn 

To which you respond: useridSpassword 

If security is enabled. the response from the system is: 

Please LOG-ON. 

To which you will respond depending on the level of security 

in effect. 
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H6000 CONSOLE SIMULATOR 

SECURITY LEVELS AND LOG-ON OPTIONS 

If the $ SECURE card has ACCESSP you respond: 

L -USR userid -PW password 

WHERE: L means login 

-USR is the flag for the userid followed by the userid 

you wish to log on to 

-PW is the flag for the password as it exists in the SSM 

database. 

If the $ SECURE card has SCCP you respond: 

L -USR userid -PW password -sec xxx 

WHERE: L means login 

-USR is the flag for the userid followed by the userid 

yo~ wish to log on to 

-PW is the flag for the password as it exists in the SSM 

database. 

-sec is the flag for the security classification code 

you wish current for this session. 
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H6000 CONSOLE SIMULATOR 

SECURITY LEVELS AND LOG-ON OPTIONS 

If the $SECURE card has CAVEATw you respond: 

L -USR userid -PW password -sec xxx -CAV xxx 

WHERE: L means login 

-USR is the flag for the userid followed by the userid 

you wish to log on to 

-PW is the flag for the password as it exists in the SSM 

database. 

-sec is the flag for the security classification code 

you wish current for this session. 

-CAV is the flag for the security classification to be 

associated with output generated for this session. 

If the S SECURE card has SVSTEMw you respond: 

L -USR userid -PW password -sec xxx 

WHERE: L means login 

-USR is the flag for the userid followed by the userid 

you wish to log on to 

-PW is the flag for the password as it exists in the SSM 

database. 

-sec is the flag for the security classification code 

you wish current for this session. 
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H6898 CONSOLE SIMULATOR 

SECURITY LEVELS AND LOG-ON OPTIONS 

If the $SECURE card has PID or PIC but not SCC or CAVEAT. you 

respond: 

L -PER person-id -PIC person-identification-code -PJ project 

WHERE: L means login 

-PER is the flag for the Person-Id followed by your 

person-id. 

-PIC is the flag for the Person Identification Code 

assigned to your Person-Id to be followed by the actual 

code. 

-PJ is the flag for the project you wish to have access 

to followed by the project name. 

If the S SECURE card has PID or PIC and SCC or CAVEAT. you 

respond: 

L -PER person-id -PIC person-ident-code -PJ project -sec xxx 
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H6000 CONSOLE SIMULATOR 

SECURITY LEVELS AND LOG-ON OPTIONS 

WHERE: L meand login 

-PER is the flag for the Person-Id followed by your 

person-id. 

-PIC is the flag for the Person Identification Code 

assigned to your Person-Id to be followed by the actual 

code. 

-PJ is the flag for the project you wish to have access 

to followed by the project name. 

-sec is the flag for the security classification code 

you wish current for this session. 

-CAV is the flag for the security classification to be 

associated with output generated for this session. 

Additional LOG-ON options are: 

-BA which is a billing account number to replace the first 

field of the default ident (if enabled). 

-STR which is up to 32 bytes of user data. 

-!DENT Enter the LOG-ON ident. This field is OPTIONAL if the 

default !DENT is active and is valid. This field is not 

optional if the default !DENT is not active. When you 

enter !DENT data. it must be enclosed in apostrophes <*> 

if it contains blanks. 
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H6S00 CONSOLE SIMULATOR 

CONSOLE EXERCISE 

1. Log on using the USERID and Password given to you by your 
instructor. 

i.e.p HNYCLASS $PASSWORD 

classification of your output 

zzz 

classification of files you will create 

uzz 
2. Enter the following command: 

BRN HONEYWELL/OPERATOR/608/ •• INIT,R 

3. The !NIT program will issue instructions for the lessons. 

4. Follow these instructions to proceed. 
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TOPIC IV 

CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

Objectives: Upon completion of this topic. the student ~ill be 
able to: 

1 • 

2. 

Use console input/output messages to 
communicate ~ith GCOS to check status of 
system components and peripherals. 

Perform recoveries through use of the _,,, 
General Exception Processing Routine V" 
<GEPR >. 
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CONSOLE MESSAGES <HARDWARE> WWHCCS UNIQUE 

GENERAL RULES FDR MESSAGES 

BECOME FAMILIAR WITH CONVENTIONS ADOPTED FOR ENCODING OPTION 
CHOICES. IF APPLICABLE. USED WITH INPUT VERBS. IF IN DOUBT. 
LOOK IT UP ••• REHEHBER. YOU ARE WASTING YOURS AND THE SYSTEM•s 
TIME WHEN YOU ENTER SOMETHING THAT IS INVALID FDR ANY REASON. 

Become familiar with conventions. 

Types of messages 
Input messages 
Output messages for information only 
Output messages requiring operator action 

Message convention 
Input format 
Output format 
Margins 
Length of messages 

Device types 
Variables 
Non-standard 
Standard 

Variable designators 
Standard abbreviations 
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CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

OPERATOR INPUT MESSAGES 

Operator initiated 
System initiated 
Operator Reply/Input/Error Correction 

CSU6001/6002/6005/6601 
System t./e r bs 
Remote Maintenance Console Verbs 
Limitations 
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CONSOLE MESSAGES <HARDWARE> WWMCCS UNIGUE 

SYSTEM OUTPUT MESSAGES 

CONCERNING OUTPUT MESSAGES ••• INTERPRET PROPERLY. RESPOND, IF A 
RESPONSE IS REQUIRED, PROMPTLY. AGAIN, YOU ARE WASTING THE 
SYSTEM•s TIME WITH IMPROPER RESPONSES. ALSO, SOME ACTIVITY THAT 
IS IN PROGRESS IS BEING DELAYED. IN SOME CASES, IMPROPER 
RESPONSES CAUSE DISASTROUS RESULTS. IF IN DOUBT, LOOK IT UP. 

Messages of Record 
Format far Activity Progress 

Peripheral Device and Input/Output Controller Messages 
Format 
Implicit Options 
Explicit Options 
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RLSE 

ASGN 

DCHNL 

ACHNL 

RLSEI 

ASGNI 

RLSEP 

AS GNP 

DEDCAT 

UNDED 

NAME 

UNAME 

MOVE 

EX CHG 

PST ATS 

MASFG 

DLINK 

TAPFG 

TYPFG 

CST ATS 

PTRAIN 

VFC 

ESTA TS 

RLSEC 

CONSOLE MESSAGES <HARDWARE> WWMCCS UNIGUE 

HARDWARE VERBS 

RELEASE A PERIPHERAL FROM THE SYSTEM. 

ASSIGN A DEVICE TO THE SYSTEM. 

DEACTIVATE A CHANNEL. 

ACTIVATE A PREVIOUSLY DEACTIVATED CHANNEL. 

RELEASE AN IOM FROM THE SYSTEM~ 

ASSIGN AN IOM TO THE SYSTEM. 

RELEASE A PROCESSOR FROM THE SYSTEM. 

ASSIGN A PROCESSOR TO THE SYSTEM. 

DEDICATE A DEVICE. 

REMOVE DEVICE FROM DEDICATED STATUS. 

' NAME A DEVICE. '" ' ' ~. I . I ,/ 

REMOVE A NAME FROM A DEVICE. 

MOVE ALLOCATION ON ONE DEVICE TO ANOTHER. 

EXCHANGE SPECIFIED DEVICE FOR ANY OTHER LINE DEVICE. 

STATUS OF PERIPHERAL DEVICE. 

LIST SYSTEM MASS STORAGE RESOURCES. 

REGUEST LlSTING OF UNAVAILABLE LLINKS ON A SPECIFIC 
MASS STORAGE DEVICE. 

LIST SYSTEM TAPE CONFIGURATION. 

LIST CURRENT SYSTEM CONFIGURATION. 

REQUEST STATUS OF A PARTICULAR CHANNEL. 

TO CHANGE PRINT TRAINS. 

TO LOAD A SPECIFIC VFC IMAGE. 

REQUESTS ERROR STATUS OF A PERIPHERAL. 

RELEASE MEMORY FROM ACTIVE ALLOCATION. 
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ASGNC 

REEL 

TC LASS 

LOOK 

SNAP 

CHANGE 

G41AN&fF 

CkAnJGf 
DD TAPE 

LDT APE 

UDTAPE 

CONSOLE MESSAGES <HARDWARE> WWMCCS UNIGUE 

HARDWARE VERBS <Cont•d~> 

ASSIGN RELEASED MEMORY FOR ACTIVE ALLOCATION. 

RESPONSE TO SYSTEM MESSAGE "REEL XX". 

CHANGE CLASS NUMBER OF SPECIFIED TAPE DRIVE. 

DISPLAY CONTENTS OF A PARTICULAR MEMORY LOCATION 

DUMP CONTENTS OF MEMORY ONTO SYSOUT OR SCF FILE. 

MODIFIES THE CONTENTS OF A SPECIFIC LOCATION AFTER 
A VALIDITY CHECK. 

MODIFIES CONTENTS OF A SPECIFIED LOCATION WITHOUT A 
VALIDITY CHECK. 

USED TO REGUEST A MAGNETIC TAPE DEVICE TO BE 
ASSIGNED TO A SPECIFIC SNUMB. 

LISTS ON CONSOLE OF ALL TAPE DRIVES CURRENTLY 
ASSIGNED BY THE DDTAPE VERB. 

OPERATOR REQUEST THAT A MAGNETIC TAPE DRIVE 
PREVIOUSLY ASSIGNED TO A PROGRAM BE RELEASED BACK 
TO THE SYSTEM. 
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DATE 

TIME 

VOCAB 

VOCABU 

HIST 

HISTRE 

VIDEO 

LIST 

LSTCT 

LSTRT 

HOLD 

RUN REST 

WORK ST 

MSG 

TRACE 

GRANT 

BOOT 

DUMP 

FASTBT 

TEXT 

LAU TO 

CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

MISCELLANEOUS VERBS 

CHANGE THE SYSTEM DATE. 

CHANGE THE SYSTEM TIME. 

LISTS HONEYWELL-SUPPLIED CONSOLE VERBS. 

LISTS SITE-DEFINED CONSOLE VERBS. 

LISTS SYSTEM COUNTER TOTALS. 

LISTS SYSTEM COUNTER TOTALS AND RESETS COUNTERS TO 
ZERO. 

OPERATOR RESTORES VIDEO PROGRAM DISPLAY. 

SIEVE LIMITS, NAMED DEVICES, RELEASED DEVICES. 

LISTS JOBS IN EXECUTION, SYSOUT, SCHEDULER. 

LISTS ALL REMOTE JOBS. 

PLACES A JOB IN THE HOLD CLASS QUEUE. 

STARTS JOB EXECUTION FOLLOWING RESTART. 

REQUEST TO LIST OR ABORT KNOWN WORKSTATIONS. 

CAUSES A SPECIFIED MESSAGE TO BE PRINTED ON ALL 
EXECUTION REPORTS. 

SYSTEM TRACE TO BE TURNED OFF/ON. 

OPERATOR REQUESTS RUNNING OF A SPECIFIED PRIVITY 
JOB. 

OPERATOR REQUESTS A REBOOT OF THE SYSTEM WHEN GCOS 
IS IN MEMORY. 

OPERATOR REGUESTS SYSTEM TO PERFORM A MASTER MODE 
DUMP. 

OPERATOR REQUESTS THAT THE AUTOMATIC RESTART 
CAPABILITY BE TURNED EITHER ON OR OFF. 

CAUSES STARTUP CONSOLE EDITOR TO BE CALLED. 

REQUEST A LIST OF THE BCD CARDS IN THE AUTOLOAD FILE 
BE PRINTED. 
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AC ALL 

NC ALL 

TC ALL 

LINES 

CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

DATANET VERBS 

OPERATOR REQUESTS THAT THE FRONT-END NETWORK 
PROCESSOR <FNP> START ACCEPTING CALLS. 

OPERATOR REQUESTS THAT NO FURTHER CALLS BE ACCEPTED 
FROM THE REMOTE TERMINALS CONNECTED TO THE FNP. 

OPERATOR REQUESTS THAT CALLS FROM THE FNP BE 
TERMINATED. 

OPERATOR REQUESTS THE STATUS OF REMOTE TERMINALS 
CONNECTED TO THE FNP. 
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TSn STRT 

TSn KILL 

TSn NONEW 

TSn NEW 

TSn SIZE 

TSn MESS 

TSn LAST 

TSn WARN 

TSn MIN 

TSn MSON 

TSn MSOF 

TSn SPEC 

TSn STAT 

TSn TCAL 

TS~ CANCEL 

TS~ RESTRT 

TS~ SNAP 

TS€ VOCAB 

~EXTEND 

CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

TSS VERBS 

INITIATES THE TIME SHARING SYSTEM. 

OPERATOR REQUESTS THAT THE TIME SHARING SYSTEM BE 
TERMINATED. 

TIME SHARING WILL NOT ALLOW NEW USERS. 

ALLOW NEW TIME SHARING USERS. 

SET MAXIMUM MEMORY SIZE FOR TIME SHARING. 

SEND MESSAGE TO TERMINALS. 

DISPLAY TIME SHARING MESSAGE ON OPERATOR CONSOLE. 

WARN TIME SHARING USERS WHEN TIME SHARING WILL BE 
TERMINATED. 

SETS MINIMUM SIZE OF TSS. 

PERMIT MASTER USERID TO LOG ON. 

DENY MASTER USERID TO LOG ON. 

INTERRUPT TSS7 SEND MESSAGE TO USER. 

DISPLAY TSS STATUS ON CONSOLE. 

TERMINATE USER OR TERMINAL. 

ABORT THE TSn ADMINISTRATIVE PROGRAM <SNUMB TSn AD> 
AND ALL TSn PROCESSES. 

CANCEL ALL MESSAGES IN MESSAGE BUFFERS. 

RESTARTS TSn SYSTEM <USED FOLLOWING TSn TERM OR TSn 
STOP>. 

REQUEST SNAPSHOT DUMP OF APPLICABLE TSn DATA AREAS. 

LISTS ALL TSn INPUT VERBS 

LISTS STATUS OF ALL Tc- oonrrccrc ~T TU~ rn~~n1~ 
I wll I 1'1.'-'v'-o..#o..#'-o..# .-, I I I,._ ..,._.,,._.._..._.._ • 

PRESERVES STATE OF USERS SESSION FOR A SITE DEFINED 
LENGTH OF TIME IN ANTICIPATION OF A RECONNECT 
REQUEST. 
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CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

TP DETL 

TP MESS 

TP NEW AND TP NONEW 

TP STAT 

TP STAT ID 

TP STRT 

TP TERM 

TP TERM ID 

TP BOMB 

TP OUT 

TP RED! 

TP REST 

TP SICT 

TP STAF 

TP VERBS 

DETAILED REPORT OF ACTIVITIES TO DATE. 

SIMILAR FUNCTION TO TS1 MESS. 

SIMILAR FUNCTION TO TS1 NEW/NONEW. 

SUMMARY STATUS OF ACTIVITIES TO DATE. 

SPECIFIC STATUS BY TPAP IDENTIFIER. 

REQUEST TO LOAD AND RUN TPE. 

ACCEPT NO NEW INPUT? TERMINATE WHEN 
CURRENT ACTIVITIES FINISH. 

TERMINATE ACTIVITY IDENTIFIED BY TPAP 
ID. 

SET/RESET INDICATORS TO PRINT OR NOT 
PRINT THE ABORTED TRANSACTION NUMBERS. 

TRANSACTION BE FORMATTED, IDENTIFIED AND 
OUTPUT ON CENTRAL SITE PRINTER. 

REDIRECT OUTPUT FROM ONE LOGICAL CHANNEL 
TO ANOTHER. 

RESPAWN A TPAP SO IT CAN START ACCEPTING 
TRANSACTIONS. 

PRINT THE COUNT OF THRESHOLD ERROR 
CONDITIONS. 

STATISTICS BE WRITTEN TO SCF. 
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ACCEPT 

ACCNT 

AC STAT 

AUDIT 

IGNORE 

TRACE 

CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

ACCOUNTING VERBS 

WRITE A SPECIFIED RECORD TYPE TO THE SCF. 

CLOSE OLD STATISTICAL COLLECTION FILE AND OPEN A NEW 
ONE. 

DISPLAY ON CONSOLE PRESENT DISPOSITION FOR ALL 
STATISTICAL COLLECTION FILE RECORD TYPES. 

WRITE A MESSAGE TO THE SCF. USED AS AN AUDIT TRAIL. 

DO NOT WRITE A SPECIFIED RECORD TYPE TO THE SCF. 

TURN SYSTEM TRACE ON OR OFF. 
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CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

PAGE PRINTING SYSTEM VERBS 

P'S STATS LISTS $PPSE <PAGE PRINTING EXECUTIVE> ACTIVE TASK 
STATUS. 

P~S STOP STOPS SPOOLING PPS OUTPUT FOR OFFLINE USAGE. 

P~S STRT STARTS SPPSE 

P~S TAPE PRODUCES A PAGE PRINTING SYSTEM <PPS> TAPE FOR 
OFFLINE USAGE. 

P~S TERM TERMINATE $PPSE WHEN ALL TASKS BECOME IDLE. 

P~S TPREG LIST ALL OUTSTANDING PPS TASK REQUESTS. 

P~S WAIT REQUESTS THAT $PPSE DISCONTINUE WAITING FOR DPS 6 
TO RECONNECT. 
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FMS 

FMS HIST 

FMS HISTRE 

FMS S<TATS> 

CONSOLE MESSAGES <HARDWARE> WWMCCS UNIQUE 

FMS VERBS 

ENABLES THE FMS EXECUTIVE ($ FILSYS>. 

WHEN CATALOG CACHE IS ENABLEDP THIS VERB WILL 
DISPLAY READSP WRITESP AND CACHE HITS. 

WILL OUTPUT HIST STATUS AND RESET COUNTERS. 

REPORT THE STATUS OF FILE CURRENTLY ALLOCATED 
BY $ FSYS 
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SEC UR 

CONSOLE MESSAGES <HARDWARE> WWMCCS UNIGUE 

SECUR VERB 

MAY BE USED WHEN ANY OF THE SECURITY OPTIONS HAVE 
BEEN SELECTED. <OPTIONS ARE STATUSP CHANGEP LOCK, 
UNLOCK, AND USER>. 
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TOPIC V 

JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

Objectives: Upon completion of this lesson? the student will 
be able to: 

1. List the basic functions of JCL. 

2. Determine the required JCL cards for a job. 

3. Identify the job/activity relationship. 

4. List each phase of job flo~ and its functions. 

5. Describe the interrelation of GCOS software and 
hardware during job flo~. 
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JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

USAGE 

DIRECTIVE TO GCOS 

SIMPLE LANGUAGE 

JCL CATEGORIES 

JOB DEFINERS 

ACTIVITY DEFINERS 

RESOURCE IDENTIFIERS 

MISCELLANEOUS 

BASIC DECK SETUP 
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L -------

? 

) 

JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

i-\1-

5NUAf; 

JOB DEFINERS 

$ SNUMB 

$ !DENT 

$ USERID 

$ ENDJOB 

/{;1/2. 
(C.iG) 

\'/J-1~25' 

rr11~~ ~~I> kt/£.CKF\) 

5-3 

I 'lJ-S~ 

/
'.·. ,· J '.I l ·, , 

f ''. """ .~ ' l ··r ' I .... -:.._ 



JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

$ ADA 

$ COBOL 

$ CBL74 

$ CBL85 (/l)/ { VL- N·r· t't/) 

$ GMAP IYJ/h.fV l\~llf_ fRbft\ 

$ FORTRAN 

$ FORT77 

$ F77Y 

$ EXECUTE 

$ RUN 

$ PROGRAM 

$ UTILITY 

$ UTL2 

$ PSM 

$ CONVER 

$ FILSYS 

$ GENSYS 

//F 

:~?H f~Jm 
c 

f." "' 

~(,y\ ::-- .-: '·~ 
I 

bu)k .. ,e.d.q 

rnuo,: 
i 

" 
$ FILEDIT /":;: lr c 

n± f',, , , 

(~- /; { 
'• ; 

C.L)t1.vers-.t fin 

J 

$ SRCLIB •; "'" ~ J; · _. 
{ tJ h / , ~, .. 'V 
t - • 

\I 

$ OBJLIB 

11 ;!, ,'. !- .... J.,-!.t1_·1_, __ t\_ ~ 'i.1,:. $ LODLIB .- '· .·r,A< · • 1 
1 • 

$ LKED )~Ji1Al lAlJt ~ 

••• 11 llVd't 

$ SYSEDIT 
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JOB CONTROL LAN GUAGE CJCL> OVERVIEW AND GCOS JOB FLOW 

, ! ; ' t A ; • .. )-
$ LIMITS /A-•~} .. l~.J,~d,.~ 

'VY'-Vb-'Yfj 

$TAPE ~~?(1~ .ta~ 

$ FILE ~~ J./t« ·~ >f•a~ tW-dJ,J. 

•. .l' -1. t ,, 4 . . I. II I l. I ' ) 
$ DATA ,.A.Vt, • .J A_ .,~ A ...• (; Lt. "'..(,("'•fL ~'>f<.. #~ 

,v;.e,. {) I /j 

I 
' ( Jf 

.. -1. A ,, '\ .Ni ,, ., • .1,, .. ·. ,.> ,,.,. /-.. ri /.. t A 

$ PRMFL (L,CcJJ-J_! //_,p I'-- \""'''"' -· - ·"·r· - /,. 4<..-

$ PRINT t1.1 ,.,1.~. 
j' 

$ PUNCH 

$ READ 
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JOB CONTROL LANGUAGE CJCL> OVERVIEW AND GCOS JOB FLOW 

I 
( 

MISCELLANEOUS 

s COPY Uf'rjr/i:-D,.~Jlfl)--;/~ 

$ OBJECT [1~'/1; ;;;'pt vfr-d-,tJ_ 

$ DKEND ~ _ _,f) ,, Ji 
... ....,... ' 

• /i 

s sET ..a:tC·e-;..Yt fr _,j__i1--.t-:lf, 1u"J 
$ MULTI~r~1 µ/W 

$ FUTIL ~, ~~/---~', 
-AJ.:kt;; /" u;;l.t; 

$ FFILE~-Ai~ 
$ OPTION ~,,I.tiff?> ~C ,!)1,'. 

~ ; j 
$ UPDATE~'}(~ a_ C~£ 

$ ALTER ,/JP')a £t_ ~ 
***EOF _,e. nd.- l.a/1d_ 

$ MSGn <n = 1. 2F or 3> 

$ PRIVITY ---11.P£.J,) ~Im,), ~;±J~ ~; . . 
~~ O?L{~~zf),;,f"/1*<;~Jt. 

· d It / .. ('jlt;i1 /f 1U:J Jf :1 )! A'.: ,:,< 1· ' 
' /J( !)fc'Q. £>:':',Ar·. ::~f1 <ft"(, ' j, r 

~j)l-~ J ///1 0 /j ,.... r 
; i. ' ; -
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JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

FORMAT 

COMMANDS 

DOLLAR SIGN 

KEYWORD VS POSITIONAL 
~ ... { ~·I.· J 

- . . ·. l .. !i .· ...... I .\,. 1/' .. , , r7J rA;ft , ) 

FILE CODE d. rt~· -l... 1'./ • ./,I'd 1:;.;.-,£,,.t, . . ·. . if1 r ~ ry ~/VI'-~lfy dh 
(! 

LOGICAL UNIT DESIGNATOR <LUD> 
~9:f_t~dV) ,/" .. f7)-·'· 

{L'·--lb:'!!-- .- I ,• }. ,t, (/ 
, .. -------- ~- j.... -/ / ~' r 

f()e ff'1>rY __ ~ ... 
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JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

1 ( ; J 

; ~t)'C4 \ 1~c:saJrce.. n1imber· 
FILE CODE & LUD 

FILE CODE DEFINES THE LOGICAL/PHYSICAL RELATIONSHIP WITHIN 
AN ACTIVITY. TWO ALPHANUMERIC CHARACTERS. 

LOGICAL DEFINES THE RELATIONSHIP OF FILES BETWEEN 
UNIT ACTIVITIES. 

DESIGNATOR - SPECIFIES THE DESIRED UNIT. 

AN,ANN,NN,NNN,ANY,UNIT 
AAn UNIT NAME 

<FOR A NAMED UNIT THE SECOND CHARACTER MUST BE 
Au~rHA:_:r - ---
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JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

DISPOSITION 
CODE 

EG: 
$ 

$ 

<DEVICE> 

FILE CODE 

<DEVICE> 

FILE CODE & LUD <Cont•d.) 

DETERMINES THE DISPOSITION OF THE FILE 
AFTER THE ACTIVITY HAS TERMINATED. 

R 
s 
c 
D 
p 

RELEASE =
SAVE 
CONTINUE 
DISMOUNT 
PURGE FILE 

FC.,A2S 

J l "'U' '/ '/·~ . ..,/ .:..1 .. -·~,1. l... ' 

·-' 

t t t______DISPOSITION CODE 

~OGICAL UNIT DESIGNATOR 

FC ,AB·lRS 
L-J t __ , 

- ABORT DISP. CODE 

--~~~~~ORMAL DISP. CODE 

AB1 IS THE NAME OF THIS DEVICE 
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5 
A 
~ 
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( 

;') 

JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

JOB FLOW 

THE SIX PHASES OF JOB FLOW: 

1 • 

2. 

3. 

4. 

5. 

6. 

SYSTEM SCHEDULER 

ALLOCATION: 

PERIPHERAL $rALC. 

CORE 

' _, .. ! ' 

DISPATCHER/~ -zLf! !)/ r 1)N . 

TERMINATE fl/~fi'-/f1~/Vl>f\V'14L/J) A5'f~~ 
OUTPUT 
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JOB CONTROL LANGUAGE (JCL) OVERVIEW AND GCOS JOB FLOW 

1 
t 

h 
rfERMINAL 
j BATCH <TSS) 
._ _______ j 

.JOB DELETE 
r - - -
\ . 

:(- - - - -

BATCH PROCESSING FLOW 

) 

'V 
I SYSTEM 

- -f INPUT 
~ 

' SYSTEr1 
- -i SCHEDULER 

I REMOTE 
BATCH r,___ __ _____. 

£)t;EIA/ 

-----, 

ACTIVITY. 
ALLOCATION 

ACTIVITY 
EXECUTION L ___ -..... __ ___. 

ACTIVITY 

\ 
I 

L - - - - - -..:- TERMINATION 

~- -

JOB OUTPUT 
<SYSOUT> 
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JOB CONTROL LANGUAGE CJCL> OVERVIEW AND GCOS JOB FLOW 

1 TO 6 
CARD 
READERS 

~ E 

INPUT MEDIA 
CONVERSION 
<JOB STACK> 

REMOTE 
INPUT MAS 
STORAGE 

GCOS JOB FLOW 
PHASE 1 : INPUT 

SSA 

.MGIN 
., ,, 

SLAVE 
- - - -

.MGNA 

SSA 

> .MGIN 

SLAVE 
- - - -

.MGNC 

> G <TEMP> 

>G 

>G <TEMP> 

>(0 

~>G<rEHP> 
----;· 

SLAVE 

.MGN!J 

5-12 

> 2 



JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

INPUT 
QUEUE 
FOR 
SYSTEM 
SCHEDULER 

GCOS JOB FLOW 
PHASE 2: SCHEDULING 

f 

.MSCHD 

SYSTEM 

SCHEDULER 
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JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

LIMIT TIME 

LIMIT SIZE 

LIMIT SY0T 

LIMIT TAPE 

LIMIT LINKS 

TTT <MAX TIME IN .000 HOURS> 
NONE 

NNN CK> CK IS 1024> 
NONE 

NNN CK> <L IS 1024> 
NONE 

NNN 
NONE 

NNN 
NONE 
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FROM 
PHASE 

2 

JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

GCOS JOB FLOW 
PHASE 3: ALLOCATION 

KPX2 

FIFO 

INPUT I 
GUE''r- r-
FO fC/1.Cl'f{ > AL~ 

I 

JOB I 
CONTROL 
TABLE ! 

----i 8 t--··. 1 
MALC 1 

11 
, 

. I 
'--------' ! 

KPX1 

TABLES 
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PROCESS SUPPORT 
AREA SKELETON 
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JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

SOFTWARE OVERVIEW 
GCOS 8 SEGMENT DESCRIPTOR CONCEPT 

J ~ 
PROG A - - - - - - - - SEG.DES SEG.DES 

PROG B - - - -

SEGMENT 
DESCRIPTOR 
CONTENT 

PROC PROC PROC PROC 
B A B A 

----~ 

SEG.DES SEG.DES 

l j 

w·r'{i.-:7 -------.....----------... 
BOUND I ATTRIBUTES I ws 

BASE 
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PROC 
B 

SEG.DES 
-----
~I\ 

'~ 
SEG.DES 

PROC 
A 



JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

FROM 
PHASE 

3 

GCOS JOB FLOW 
PHASE 4: EXECUTION 

ALL PRO
GRAMS FOR 

..,.._) EXEC UT ION < 
DISPATCHER 

QUEUE 

SLAVE XX 
DISPATCHER..--~-~~-~> OR GCOS 

5-17 

SINGLE 
PROCESSOR 

<---t INTERRUPT 

MODULE 

> HANDLER <.----4 

FAULT 
HANDLER <---....... 

MME 
----t PROCESSING <---..... 

PHASE 5 



JOB CONTROL LANGUAGE CJCL> OVERVIEW AND GCOS JOB FLOW 

SITE DISPATCHING OPTIONS 

o CYCLIC DISPATCHING 

o I/O PRIORITY 

o URGENCY THROUGHPUT 

0 
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JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

PHASE 
---> 

4 

GCOS JOB FLOW 
PHASE 5: TERMINATION 

.MBRT1 

NORMAL 
TERMINATION 
OR ABORT ->+-

5-19 

START 
r----> TERMINATION 

PROCESSING 

NO 

COMPRESSION?---~ ~ ACTIVITY YES >" I PHA4SE I J 

NO 

DEALLOCATE 
RESOURCES 
AND WRITE 
ACCOUNTING 
REPORTS 

l 
YES PHASE 

ENDJOB? 1-----> "LJ'(fv/ 
6 ...._ ____ _ 



JOB CONTROL LANGUAGE <JCL> OVERVIEW AND GCOS JOB FLOW 

SYSOUT 
REPORTS 

G<---

GCOS JOB FLOW 
PHASE 6: OUTPUT 

FROM 
PHASE 

5 

INPUT 
GUEUE 
FOR 
SYSOUT 

.MSYOT 

.MGEOT 

<---------' L---------> 

5-20 

SYSOUT 
CARDS 



TOPIC VI 

BATCH CONSOLE EDITOR 

<JCLGEN> 

Objectives: Upon completion of this topic. the student will be 
able to: 

1. Establish communication with the Batch Console 
Editor <JCLGEN>. 

2. Identify the various types of Batch Console 
Editor commands. 

3. Identify the various Batch Console Editor 
commands. 
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BATCH CONSOLE EDITOR <JCLGEN> 

BATCH CONSOLE EDITOR 
(JCLGEN> 

o BCD TEXT PERl1ANENT FILES 

o CREATED 
o EXAMINED 
o CHANGED 

o TYPICAL USE 

o READ FILE INTO BUFFER 
o MODIFY FILE 
o WRITE BUFFER TD A FILE 

o AVAILABILITY 

o ANY TIME DURING SYSTEM OPERATION 

o INITIATED 

o CONSOLE COMMAND 
JCLGEN 

o PROMPT 11
-

11 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BATCH CONSOLE EDITOR (JCLGEN> 

CONDITIONS AND RESTRICTIONS 

Commands may be entered by their first letter with the 
exception of PO. co. and IB. 

Multiple commands are permitted on one line. 

Commands within one line are delimited by the next command 
or by one or more spaces. depending on whether the one
character-command-only mode is on or off. 

Leading spaces are tolerated. 

Starting delimiters can be any character that is not part of 
a full command name for a string searching command; the 
string is terminated by the next occurrence of this same 
character (special characters. such as th• colon. are the 
most commonly used delimiters>. 

If an error is encountered. the rest of th• colft8'and line is 
ignored. 

Commands are prompted by a dash <->. 

Insertions are prompted by an asterisk <*> and terminated by 
an EOM. 

For line input <insert/repl•ce>, the cJfJn is interpreted by 
default as a tab character. which may be changed with the 
TAB command <the first tab positions are set to 8. 16. 32. 
and 73>. 

Output from the PRINT command can only be terminated by 
aborting JCLGENr enter ABORT JCLGEN at the console. 

The PRINT command prints all specified lines in the buffer 
including any binary data. 

In conjunction with the PD <Printer Out> command. a print or 
permanent file may be optionally allocated using a JCL 
statement with the file code PR as a patch in .MPOPM: 

$ 

• 
PRINT 
PRMFL 

PR 
PR 
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BATCH CONSOLE EDITOR <JCLGEN> 

BATCH CONSOLE EDITOR COl'IMANDS 

Batch Console Editor commands grouped according to their basic 
type of action: 

o Access file 

o Search and print buffer 

o Change buffer contents 

o Control editor 
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BATCH CONSOLE EDITOR <JCLGEN> 

ACCESS FILE TYPE EDITOR COMMAND 

READ 

WRITE 
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BATCH CONSOLE EDITOR (JCLGEN> 

SEARCH AND PRINT BUFFER TYPE EDITOR COl'IMAND 

1. = 
2. ? 

3. BACKUP 

4. FIND 

5. FORWARD 

6. HELP 

7. PRINT 
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BATCH CONSOLE EDITOR <JCLGEN> 

CHANGE BUFFER CONTENTS TYPE EDITOR COMMAND 

6-7 

CHANGE 

DELETE 

INSERT 

INSERT_BEFORE 



BATCH CONSOLE EDITOR <JCLGEN> 

CONTROL EDITOR TYPE EDITOR COMMAND 

CONSOLE_OUT 

PRINTER_OUT 

QUIT 

PUT EDITOR TO SLEEP 

SET TAB CHARACTER 

SET ONE-CHARACTER-COMMAND-ONLY 
MODE ON/OFF 
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BATCH CONSOLE EDITOR (JCLGEN> 

ERROR MESSAGES 

ILLEGAL COt1t1AND 

SEARCH FAILED 

STRING ERROR 

INVALID SYNTAX 

INVALID CAT/FILE STRING 

NO FILE NAME SPECIFIED 

PERMISSIONS DENIED 

PRINT FILE NOT ALLOCATED 
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TOPIC VII 

CONSOLE MESSAGES CJOB FLOW> 

Objectives: Upon completion of this topic. the student will be 
able to use the system console to monitor and 
modify a job•s progress through the phases of 
job flow. 
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CONSOLE MESSAGES <JOB FLOW> 

SPAWN INITIATE A JOB FROM A DISK FILE. 

IMCV INITIATE INPUT FROM AN IMCV TAPE. 

STATS/SNUMB LISTS THE STATUS OF A PARTICULAR JOB. 

ABORT ABORT THE SPECIFIED JOB. 

LSTAL LISTS ALL JOBS KNOWN TO THE SYSTEM. 

JCLGEN BATCH CONSOLE EDITOR FUNCTION. 
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LSTCR 

LSTAL 

STATS/SNUMB 

URGC 

ABORT 

SNAP 

LOOK 

CHANGE 

cHANGjF 

CONSOLE MESSAGES <JOB FLOW> 

ALLOCATION~ 

~·· 

LIST MAP OF PROGRAMS IN MEMORY. 

LIST ALL JOBS KNOWN TO THE SYSTEM. 

LISTS THE STATUS OF A PARTICULAR JOB. 

CHANGE THE URGENCY OF SPECIFIED JOB. 

ABORT THE SPECIFIED JOB. 

PREPARE A SNAPSHOT DUMP OF SPECIFIED 
MEMORY AREAS. 

DISPLAYS CONTENTS OF A PARTICULAR 
MEMORY LOCATION. 

MODIFIES CONTENTS OF SPECIFIED LOCATION 
AFTER VALIDITY CHECK. 

MODIFIES CONTENTS OF SPECIFIED 
LOCATION WITHOUT A VALIDITY CHECK. 
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ABORT 

APRIDR 

BPRIDR 

FMS 

LSTAL 

STATS/SNUMB 

URGC 

CONSOLE MESSAGES <JOB FLOW> 

----~----------. ·-----, ,,,, 
l EXECUT~~ P~--

ABORT THE SPECIFIED JOB. 

REQUEST DR DELETE A-PRIORITY FOR THE 
SPECIFIED JOB. 

DELETE DR CHANGE B-PRIORITY 
PARAMETERS FOR THE SPECIFIED JOB. 

IMPLEMENT Fl'IS MONITORING FUNCTIONS. 

LISTS ALL JOBS KNOWN TO THE SYSTEM. 

LISTS THE STATUS OF A PARTICULAR JOB. 

CHANGE THE URGENCY OF A SPECIFIED 
JOB. 
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JCHGCY 

JC LASS 

JDELCY 

JEND 

JLIST 

JLSTCY 

JDRDER 

JOUST 

JPURGE 

JRERUN 

JRUN 

JSCHED 

JSTRT 

LIST SCHED 

ABORT 

CONSOLE MESSAGES <JOB FLOW> 

CHANGE CYCLIC PARAMETERS FOR A JOB. 

CHANGE MAXIMUM NUMBER OF JOBS FDR A 
CLASS. 

DELETE CYCLIC JOB. 

STOP SCHEDULING FROM A CLASS. 

LIST JOBS KNOWN TD THE SYSTEM 
SCHEDULER. 

LIST CYCLIC PARAMETERS FDR A JOB. 

CHANGE PRIORITY OF A JOB WITHIN ITS 
CLASS. 

RELEASE A COMPLETED SAVED JOB. 

PREPARE TD PURGE SYSTEM SCHEDULER TD 
TAPE. 

RUN A CDt1PLETED SAVED JOB. 

RUN JOBS IN HOLD DR RESTART STATUS. 

PLACE JOB IN EXPRESS CLASS. 

START SCHEDULING FROM A CLASS. 

LIST JOBS IN SYSTEM SCHEDULER. 

RELEASE SPECIFIED JOB FROM SCHEDULER. 
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HOLD 

LIMIT 

LSTPR 

LSTG 

LSTAL 

RUN 

STATS/SNUMB 

URGC 

ABORT 

CONSOLE MESSAGES <JOB FLOW> 

----- --------------- ~ 

( ALLDCA~~-0~,!~-j 
PERIPHERAL 

PUT JOB IN HOLD STATUS. 

CHANGE SIEVE LIMITS. 

LIST OF ALL JOBS KNOWN TO PERIPHERAL 
ALLOCATOR. 

STATUS OF JOBS IN PALC FIFO LIST. 

LIST ALL JOBS KNOWN TO SYSTEM. 

RUN A JOB IN HOLD. LIMBO. OR SIEVE 
STATUS. 

LISTS THE STATUS OF A PARTICULAR JOB. 

CHANGE THE URGENCY OF SPECIFIED JOB. 

ABORT THE SPECIFIED JOB. 

---R£PtV T-0 ·PAL.c.-RE4UEST--·Ftlft·A T"APE 
-M:lt1BER. 
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ABORT 

URGC 

STATS/SNUMB 

CONSOLE MESSAGES <JOB FLOW> 

ABORT THE SPECIFIED JOB. 

CHANGE THE URGENCY OF A SPECIFIED 
JOB. 

LISTS THE STATUS OF A PARTICULAR JOB. 
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ABORT 

COPY 

PURGE 

REDRC 

CANCL 

REPRO 

NOP RO 

UNJOUT 

SYSOUT <BLANK> 

SYSOUT BLINKS 

SYSOUT CNT 

SYSOUT FORMS 

SYSOUT JOUT 

SVSOUT PPS 

SVSOUT RSV ID 

SVSOUT SPEC 

SVSOUT TOTAL 

CONSOLE MESSAGES <JOB FLOW> 

ABORT THE SPECIFIED JOB•s OUTPUT. 

COPY SPECIFIED SYSOUT TO MAGNETIC 
TAPE AS WELL AS NORMAL HARD COPY. 

SPECIFIED SYSOUT TO BE WRITTEN TO 
TAPE AND NO HARD COPY PRODUCED. 

REDIRECT DESIGNATED SYSOUT TO 
SPECIFIED STATION. 

COPY. PURGE. REDRC. 

REPUNCH/REPRINT SPECIFIED OUTPUT. 

PREVENT DELIVERY OF OUTPUT FDR 
COMPLETED JOBS ALREADY IN SYSOUT. 

RELEASE JOB IN SYSOUT THAT IS BEING 
HELD FOR J!!J!!._.-7.U4i!.JL.~i-:T'?/ 

PROVIDES ONLINE HELP. 

REPORTS SYSOUT BLINK SPACE. 

DISPLAYS JOBS FOR SPECIFIED SET. 

LISTS JOBS WHICH REQUIRE FORMS. 

DISPLAYS JOBS WAITING FOR JOUT. 

LISTS JOBS DESTINED FOR PPS. 

LISTS JOBS ON RESERVED IDS. 

DISPLAYS JOB OUTPUT SPECIALS IN 
EFFECT. 

DISPLAYS BLINKS. SPEC. JOUT. AND A 
CONTROL FIELD SPECIFYING ALL. 
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MVALL 

VOID 

CONSOLE MESSAGES <JOB FLOW> 

OUTPUT PHASE <Cont•d.> 

REQUEST THAT THE OUTPUT INDICATED BE 
HANDLED BY SPECIFIED SYSTEM. 

REQUEST THAT VERB XXXXX BE VOIDED ON 
ANOTHER SYSTEM. 
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TOPIC VIII 

STARTUP AND BOOTLOADS 

Objectives: Upon completion of this topic. the student will be 
able to: 

·1. Perform system boot using a startup deck the 
student created. 

2. Respond correctly to output messages generated 
during system boots. 
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STARTUP AND BOOTLOADS 

OVERVIEW 



$ 

l 
1 . ) 

1ar·t1 l ::) ( 

STARTUP AND BOOTLDADS 

CONFIGURATION SECTION 

COMMENTS 

CARD SEQUENCE REQUIREMENTS 

(l\CF'~\ 

CARD FORMAT 

CARDS INCLUDED IN CONFIGURATION SECTION 

B-IF 

--------· 

• cl' 

;: 

SVID 

S TRACE 

• 

• 
• 

ANSWER 

INFO 

BASE 

; I 
.i t 

d/1 f i .. frf" 
./"·· L ' <" 

Itfl t , 
v'~~' 
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,. { (; j(,.f(. 
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STARTUP AND BOOTLDADS 

CONFIGURATION SECTION <Cont•d.> 

$ XBAR 

$ URP 

$ MPC 

s 
'~ 

MPCFIG ~ V 6'fl/lJ/1:] 

$ GCOSFIL 

$ AU TOLD 

$ DECKFIL 

$ LOADFIL 

$ IMAGE 

$ TRAINS 

$ FILCREA 

s UNIT 

• SECURE 
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STARTUP AND BOOTLOADS 

INITIALIZE SECTION 

CARD SEQUENCE 

CARDS INCLUDED IN THIS SECTION 

$ !NIT 

$ OBJECT 

MPCB BINARY DECK INSERTED HERE 

$ DKEND 

$ DIRECT 

$ OBJECT 

FIRMWARE DECKS FOR MSP. MTP. AND URP 

$ DKEND 

$ READIN 

S DEKSAV 

$ VOPT 

$ VSET 
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STARTUP AND BOOTLOADS 

EDIT SECTION 

CARDS INCLUDED <ANY SEQUENCE> 

$ FILDEF 

S SSFILE 

S DTFILE 

S ENDTF 
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STARTUP AND BOOTLOADS 

FILES SECTION 

CARDS INCLUDED IN THIS SECTION <ANY SEQUENCE> 

s ACCBUF 

s SCFBUF 

s ACCOUNT / '*' AUJ,j JIJTtJt1~~ 
$ LIBRARY --- (,,,,-t- ~ / , 

. ti ct It ( 

s PF ILES 
,ef_l. _JLMfL 

$ SAVE 

s SSLOAD 

• SYSOUT 

s SYSTEM 

s DJFILES 

s SCFDSP 
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STARTUP AND BOOTLOADS 

PATCH SECTION 

OCTAL PATCHES 

MASK CARDS 

APPLICATIONS OF PATCHES 

ADVANTAGES 

DISADVANTAGES 
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STARTUP AND BOOTLOADS 

LOAD SECTION 

FUNCTIONS 

ADVANTAGES 

COMMENTS PERMITTED 

OPTIONAL SECTION 

S READIN 

$ GHCM 

S SHCM 
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STARTUP AND BOOTLOADS 

IOM CHANNEL CONFIGURATION 

SINGLE CHANNEL 

DUAL CHANNEL 

DUAL CHANNEL CROSSBARRED 

DOUBLE DUAL CHANNEL CROSSBARRED <FULL 
REDUNDANT SUB-SYSTEM> 
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I 
Q 
~ 

STARTUP AND BOOTLOADS 

10t1 CHANNEL CONFIGURATION 

IOM-8 

CH.8 CH.9 

J 

PSI-8 

LA-8 

MPC-8 

CA-8 

I I 

Q 
\:::J 

8-11 

LA-1 

CA-1 



1 8 

IOM-8 

• ETC 

$ ETC 

XBAR 

• MPC-8 

STARTUP AND BOOTLDADS 

' 
/L-44lt1 I/~ ,' 

/- .• -j4',.....-

IDt1 CHANNELi CONFIGURATION 

16 

UNIT-1,NAME,UNIT-2,NAME, 

UNIT-11,NAME,UNIT-12,NAME 
( PQ(ff•«. Y Pue ) 

IDM-8,~,Y~::~·PUB-9 

SIZE-4,PSI-8,1011-8,PUB-8,PUB-9 
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Q 
\::V 

STARTUP AND BOOTLOADS 

IDM CHANNEL CONFIGURATION 

IOM-0 

CH,,8 CH,,9 

Q 
~ 

PSI-0 

LA-0 

CA-il 

Q 
~ 
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MPC-8 

CH,, 10 CH,, 11 

PSI-2 

LA-1 

CA-1 



STARTUP AND BOOTLOADS 

j . ., ,' ..,.,., ' 
~UI IL I ' . ' 

IOM CHANNEL CONFIGURATION 

1 8 16 

$ IOM-0 PUB-8.DISC*191.UNITS-12.NONSEQ 

$ ETC UNIT-1,NAME,UNIT-2.NAME. 

S ETC UNIT-11.NAME,UNIT-12,NAME 

S ETC UNIT-13.NAME,UNIT-14.NAME, 

S ETC UNIT-23,NAME.UNIT-24.NAME 

$ XBAR IOM-0.PUB-8.PUB-9 

$ XBAR IOM-0.PUB~10.PUB~11 

$ MPC-0 SIZE-4,PSI-0.IOM-0,PUB-8,PUB-9. 

$ ETC PSI-2,IOM-0.PUB-10.PUB-11 

8-14 



STARTUP AND BOOTLOADS 

IDH CHANNEL CONFIGURATION 

!OM DUAL CHANNEL. DUAL CONTROLLER DISK SUBSYSTEM IOM 

t ICM i ICM i i 
LA LA LA LA 

CA CA CA CA 
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STARTUP AND BOOTLOADS 
, ) l 

.?t--(\ ::" (5 ii-£');.v!!'- ::;_ 

- t - ' 
FIRMWARE,_,.,.- (jl~/ 

FUNCTION OF FIRMWARE 

CONTAINED ON TAPE/CARDS 

SPECIFIED IN SCONFIG SECTION 

ISSUED BY: 

MASS STORAGE PROCESSOR CMSP> 

MAGNETIC TAPE PROCESSOR CMTP> 

UNIT RECORD PROCESSOR CURP> 
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STARTUP AND BOOTLOADS 

SYSTEM BQOTLOAD 

PURPOSE 

MAIN FUNCTIONS 

OPERATOR CONTROLS 

SYSTEM CONTROLS 

STARTUP PROGRAM 

ESTABLISH SYSTEM ENVIRONMENT 

TYPES OF BOOTLOAD 
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STARTUP AND BODTLDADS 

SYSTEM BDDTLDAD 

SYSTEM STARTUP ELEMENTS 

PSP 
or 
MRT 

RESTORef tp '/i;, :) 
TAPE 

FW 

FIRMWARE 
TAPE 

TST 

I I ) L:) 
---> 

TOTAL SYSTEMS 
TAPE > 

CARD IMAGES 
TAPE OR CARD 

$CONFIG 
$INITIALIZE 
$EDIT 
$FILES 
$PATCH 
SLOAD 

STARTUP 
PROGRAM 

8-18 

PRIMARY 
MASS 

> STORAGE 

INTERRUPT VECTORS 
GCOS COMMUNICATIONS 

REGION 
MAILBOXES 
FAULT VECTORS 
GCOS PERMANENT 
MODULES <HCM> 

GCOS SLAVE SERVICE 
MODULES 

SOFTWARE <HIGH USAGE> 
SYSTEM LIBRARY ).'•: 

- s 

SECONDARY GCOS HCM SOFTWARE 
MASS CLOW USAGE> 
STORAGE 



STARTUP AND BOOTLOADS 

SYSTEM BODTLOAD 

WHEN? 

WITH WHAT? 

HOW? 
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STARTUP AND BDDTLOADS 

SYSTEM BOOTLOAD 

AFTER BLOCK TIME 
MAINTENANCE 

SYSTEM FAILURE 

LOST FIRMWARE 

SITE STANDARDS 
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STARTUP AND BOOTLOADS 

SYSTEM BOOTLOAD 

WITH WHAT 

BOOT DECK 

CARDS 

TAPE 

DISK <AUTOLOAD> 

TOTAL SYSTEMS TAPE 

FIRMWARE TAPE 

SAVE TAPES 
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STARTUP AND BOOTLDADS 

SYSTEM BODTLDAD 

WITH WHAT 

BOOT SOURCE 

CARDS DR TAPE 

AND 

IOM SWITCHES 

+ 

MPC SWITCHES 

s. 6. & 7 
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STARTUP AND BOOTLOADS 

SYSTEM BOOTLOAD 

WITH WHAT 

BOOT SOURCE 

DISK <AUTOLOAD> 

S AUTOLD ST1.288 

??? BOOT 

??? DUMP 

**** DUMP <O>PTIONl<D>EFAULTl<N>ONE? 
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STARTUP AND BOOTLOADS 

SYSTEM BOOTLOAD 

COLD BOOT 

LOADS GCOS FILES 

LOADS FIRMWARE TAPE 

NO JOB RESTART 

FULL RESTORE OF ALL 

USER FILES 

NORMALLY START UP BOOTING 

BOOT SOURCES 

CARDS 

OR 

TAPE 
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STARTUP AND BOOTLOADS 

SYSTEM BOOTLOAD 

WARM BOOTS A & B 

{

LOADS FIRMWARE TAPE 
OPTIONAL 

JOB RESTART 

FASTBT ON/OFF 

NORMALLY RESTART SOOTING 

BOOT SOURCES 

WARM BOOT A -

CARDS OR TAPE 

WARM BOOT B -

DISK 
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*REPLACE? 

L 
L 

STARTUP AND BOOTLOADS 

SYSTEM BQQTLOAD 

HOW BOOT QUESTIONS 
, .J I, . .. ' -·/ 

.{ /' ,,v/_.,.d..i_/~~L. <'.jf-4,. Pt)>,""' --'~ 
,..::\.- .,/ .t\,,., 

.' r;v-'fr·.v. 

$CONFIG SECTION 

$INITIALIZE SECTION 

SEDIT SECTION 

SFILES SECTION 

SPATCH SECTION 

$LOAD SECTION 

8-26 
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STARTUP AND BOOTLOADS 

SYSTEM BOOTLOAD 

HOW BOOT QUESTIONS 

*CHANGE? NO 

$ANSWER 

~-

*CHANGE? YES 

$ANSWER 
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STARTUP AND BOOTLOADS 

HOW BOOT QUESTIONS 

JOB RESTART 

I* RESTART? 

\, * SYSTEM SCHEDULER 

CLEAR? 

* SYSOUT RECOVERY? 

SYSTEM BOOTLOAD 

* END RECOVERY 

DATA SAVED OK 

ACCOUNTING FILE 

* SCF CONTINUATION? * SCF FILE CLOSED OK 

* DATE? CHANGE OR ACCEPT 

* TIME? EOM OR CHANGE 
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STARTUP AND BOOTLOADS 

SYSTEM BQOTLDAD 

HOW BOOT QUESTIONS 

*INITIALIZE? YES 

$ !NIT ST1.DP2? <YES. NO or EOM> 

*FORMAT/LABEL QUESTIONS: <YES. NO or EOM> 

* i cc dd CHG PACK ST1? <nnn.EOM> 

* i cc dd FMT PACK ST1? <YES. NO or EOM> 
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STARTUP AND BOOTLOADS 

SYSTEM BOOTLOAD 

HOW BOOT QUESTIONS 

YES 

NO 
* INITIALIZE? 

PARTIAL 

TOTAL 

*INITIALIZE? PARTIAL 

*INIT DEVICE ddd? 
$ READIN ST1, 800 

IIII 

* xxxMPC ON ice BOOTLOAD? 

SYS ID NAME 11 XXXXXX 11 

* xxxMPC ON ice NOT RESPONDING PROPERLY 

TYPE <B>OOT, <S>KIP, OR <R>ETRY 

* CLEAR AND OVERWRITE EXISTING DECKFILE?/ r: ~ff ,J l/-if/ } 
\;"t . . / 

* PROCESS DIRECTORY CARD FOR DEVICE ST1? 
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STARTUP AND BOOTLOADS 

HOW BOOT QUESTIONS 

EDIT? {~~S 
PARTIAL 

TOTAL 
SYSTEM 

TAPE 

SYSTEM BOOTLOAD 

GCOS PERMANENT FILES 

------> 

------> 
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STARTUP AND BOOTLOADS 

!FAD INSTALLATION PORTION 

???test ifad <THIS INVOKES !FAD> 
***IFAD EXECUTIVE SYSTEM VERSION 810211 on 022481 at 13.97 
SIFAD DECKFILE CLEARED 
*IFAD DECKFILE CLEARED. EXTENSION FILE MUST BE REBUILT. 
*ENTER TRACK/DEN. SERIAL <<719)/(8/16/62>. SERIAL>? 9/16.IFAD 

*MNT TAPE S•SIFAD0 0-16002 REEL•IFAD 
***IFAD EXECUTIVE !FAD VERSION 810211 ON 022481 at 14.03 
***IFAD EXECUTIVE VERSION 810211 OFF 022481 at 14.34 P.T. 456836 
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TOPIC IX 

SWITCH SETTINGS AND RECONFIGURATION 

Objectives: Upon completion of this topic. the student will be 
abl' to: 

1. Correctly set the switches on the Processor. 
IOM. System Controller and Front-End Network 
Processor. 

2. Perform dynamic release and assignment of 
system modules. 

3. Split and merge systems through switch settings 
and bootloading. 

4. Perform system recovery procedures. 

9-1 



AC 
BREAKER 

ON 

RED 

SWITCH SETTINGS AND RECONFIGURATION 

MAINFRAME DOOR PANEL 

GREEN GREEN 

NORMAL READY 

TEST TROUBLE 

AMBER GREEN AMBER RED 

~ ALARM D RESET 

RED WHITE 
<LIGHT BLUE> 

FOR STARTING AND STOPPING THE: 

PROCESSOR 

SYSTEM CONTROLLER 

MEMORY 

!OM 

FNP 
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I .1 
/, ,,, ' 

_.,., ............. , ... -

SWITCH SETTINGS AND RECONFIGURATION 

SYSTEM CONTROLLER 

PORT ENABLE 

CYCLIC PRIORITY 

NON-EXISTENT ADDRESS 

ALARM 

PANEL 

LWR STORE SIZE 

MODE 

STORE 

INTERLACE 
···-·-·-·-·-·-··--·~·--1 

[ 

9-3 



SWITCH SETTINGS AND RECONFIGURATION 

INPUT OUTPUT MULTIPLEXER 

PORT ASSIGNMENTS 

PORT ENABLE 

INTERLACE 

SYSTEM INITIALIZE ENABLE 

IOM BASE ADDRESS 

PROGRAM INTERRUPT BASE 

STORE SIZE 

BOOTLOAD SOURCE 

BOOTLOAD PORT 

INITIALIZE/BOOTLOAD 

ZERO-BASE S.C. PORT NO. 

OPERATING MODE 
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SWITCH SETTINGS AND RECO~IGURATION 

PROCESSOR 

PORT ASSIGNMENT 

INTERLACE 

PORT ENABLE 

SYSTEM INITIALIZE ENABLE 

STORE SIZE 

INITIALIZE & CLEAR 

PROCESSOR NUMBER 

ALARM SWITCH 

TEST/NORMAL SWITCH 

MODE 
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SWITCH SETTINGS AND RECONFIGURATION 

*************************************************************** 
*LEAVE THIS PAGE BLANK UNTIL JERRY AND/DR BUD HAVE TIME TD * 
*RESEARCH THE MATERIAL AND GIVE AN ANSWER ON A QUESTION ABOUT * 
*THE TEXT CONTENT <OLD PAGE NUMBER 8-6> * 
*************************************************************** 
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SWITCH SETTINGS AND RECONFIGURATION 

DVNAttlC RECONFIGURATION 

WHEN TO RECONFIGURE 

SCHEDULED MAINTENANCE 

- DEVICE/CHANNEL FAILURE 

OFF-LINE TESTING 

SYSTEM SPLIT/MERGE 

POWER FAILURE 

9-7 



SWITCH SETTINGS AND RECONFIGURATION 

-----~----

DYNAMIC CONFIGURATION 

RELEASING COMPONENTS 

PERIPHERAL DEVICES 

I/O CHANNELS 

- MEMORY 

PROCESSOR 

IOM 

~--·~-------__...~-~·--~-·-·-· --.... --·-------._ ...... ...,.,.___, 

/ 

/' - ASSIGNING COMPONENTS 

MEMORY 

PROCESSOR 

IOM 

110 CHANNELS 

PERIPHERAL DEVICES 

9-8 



SWITCH SETTINGS AND RECONFIGURATION 

RELEASING/ASSIGNING MEl'IORY 

RLSEC xxxxx yyyyy 

ASGNC xxxxx YYYYY 

xxxxx - BEGINNING ADDRESS OF THE SCU 
BEING RELEASED 

yyyyy - THE AMOUNT OF MEMORY CONTAINED 
IN THAT SCU 
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RLSEI 

SWITCH SETTINGS AND RECONFIGURATION 

IDt1 RELEASE/ASSIGNMENT 

m 

......,-;yr .. - i 1 ! l !~r, .. t! . ') ... f- ts·'- i..· i y:_ __ ~-·. , 
t '-

MOVE CONSOLE NAMES 

RLSE DR EXCHG UNIT RECORD EQUIPMENT ASSIGNED 
TD EXECUTING PROGRAM 

MOVE PR1 

- TCALL FNP•s 

ASGNI m 
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SWITCH SETTINGS AND RECON='IGURATION 

SPLITTING SYSTEM 

- RLSEC 

RLSEP 

RELEASE APPROPRIATE PERIPHERALS 

- RLSEI 

SET SWITCHES FOR NEW SYSTEM 

BUILD STARTUP DECK FOR NEW SYSTEM 

BOOT NEW SYSTEM 
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SWITCH SETTINGS AND RECONFIGURATION 

MERGING SYSTEMS 

SET PORT ENABLE SWITCHES ON ALL scu·s 

RESET MEMORY ADDRESSING SWITCHES TO 
ORIGINAL SETTINGS 

ASGNC 

ASGNI 

ASGNP 

MOVE AND ASGN PERIPHERALS 
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SWITCH SETTINGS AND RECONFIGURATION 

RESTART CAPABILITIES 

o GCOS PROVIDES SYSTEM RECOVERY 

BASED ON SYSTEM DATA SAVED BY .MDUMP 

USER PROGRAM CHECKPOINTS TAKEN 

CLEANPOINTS TAKEN BY GCOS 

0 USER SITE INTERFACE 

• INFO CLENPT 

• INFO FASTBT 

• INFO ACALL/ ~S 
TPE 

• ANSWER 
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SWITCH SETTINGS AND RECONFIGURATION 

RESTART CAPABILITIES 

o ???BOOT 

.HDUHP WRITES 64 WORD TABLE TO 11SAVE 11 FILE 

IF OK., STARTUP LOGS "RECOVERY DATA SAVED OK" 

o STARTUP PROGRAM IN CONTROL 

*BOOT SOURCE: CARDS~AUTO.,REPL? 

*RESTART? 

*SCHEDULER CLEAR? 
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SWITCH SETTINGS AND RECONFIGURATION 

RESTART CAPABILITIES 

/,., 
J 

V DUMP PROCEDURES 

o DUMP OF MAIN MEMORY 

"DUMP" CONSOLE VERB 

SYSTEM FAULT 

EXECUTE FAULT 
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SWITCH SETTINGS AND RECONFIGURATION 

RESTART CAPABILITIES 

r· DUMP-· PROCEDUR~~, · 
!-- , ··-··· "'·', ...•.. ~ --~,. -- --·--·•-· ··- ···--·---

*RECOVERY DATA SAVED OK 

FLT EXECUTE PGM # 01 SCALC TIME HH.TTT 

DISC SCF CLOSED OK 

*** DUMP <O>PTIONl<D>EFAULTl<N>ONE? 

PRINT TAPE 1#.DENSITY DISK OR NONE? 

-IF RESPONSE IS "PRINT" 

I ***DUMP: ALL. HCM.SOFT.SLV.WXXX-YYY.PPP.REAL.NPURE.NON.OPTS 
<->SD.XXX •• MXXXX.PH.XXX.PSH.SSF.HIS.TRC.COM.PTW.ONLY 
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TOPIC X 

STARTUP CONSOLE EDITOR 

Objectives: Upon completion of this topic. the student will be 
able to: 

1. Establish communication with the Startup 
Console Editor. 

2. Identify the various Startup Console Editor 
commands. 
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STARTUP CONSOLE EDITOR 

STARTUP CONSOLE EDITOR 

o FUNCTION 

EDITING OF AUTDLD FILE 

o CONDITION 

AUTOLD FILE MUST EXIST 

o USED 

DURING STARTUP 
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STARTUP CONSOLE EDITOR 

INITIATION OF STARTUP CONSOLE EDITOR 

a Enter the word TEXT in response to any question asked by 
Startup. or 

o Enter the word TEXT in response to the ??? prompt after 
pressing the REQUEST push button. 
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STARTUP CONSOLE EDITOR 

STARTUP CONSOLE EDITOR COMMANDS 

FIND 

FORWARD 

PRINT 

INSERT 

INSERT_BEFORE 

DELETE 

CHANGE 

BACKUP 

QUIT 

SWITCH OUTPUT STREAM TO PRINTER 

SWITCH OUTPUT STREAM TO CONSOLE 

READ 

VERIFY 

REPEAT LAST COMMAND 

PRINT CURRENT STATEMENT NUMBER 

SET TAB CHARACTER 

HELP 
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STARTUP CONSOLE EDITOR 

CONDITIONS AND RESTRICTIONS 

Commands are denoted by their first letter with the exeption of 
PD. co. and IB. Multiple commands are permitted on a line and 
are delimited by the next command or a space. Leading spaces 
are tolerated. Any character is accepted as a string delimiter. 

If an error is encountered. the rest of the command line is 
igonred. 

On card input (insert/replace>. colon is interpreted as a tab 
character. Tabs are set to: 8. 16. 32. 73. 

Upon exiting the editor. the AUTO boot is automatically 
performed. 

If the output stream is a printer. the print command prefixes 
statements with their relative statement number. 

Binary statements (firmware) are treated in a totally trans
parent manner. 

Output from the print command may be terminated by hitting the 
request key. 

The autoload file is automatically updated when quitting the 
console editor. 
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TOPIC XI 

HARDWARE RELIABILITY AIDS 

Objectives: Upon completion of this topic. the student will be 
able to: 

1. Test online equipment through the use of the 
Total Online Testing System <TOLTS>. 

2. Interpret TOLTS output reports for decision 
making. 

3. Understand the function and operation of the 
Error Logging and Analysis report program 
<ELAN>. 

4. Perform ELAN initialization and recovery. 
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HARDWARE RELIABILITY AIDS 

TOLTS 

TOLTS PROGRAMS ARE AN INTEGRAL PART OF GCOS AND RESIDE ON THE 
TEST AND DIAGNOSTICS GCOS LIBRARY FILE ON MASS STORAGE. 

TOLTS EXECUTIVE 

PRIVILEGED SLAVE 

INTERFACE WITH GCOS 

CONCURRENT PROCESSING 

COMMANDS 
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HARDWARE RELIABILITY AIDS 

TOLTS INITIATION 

AUTOt1ATIC 

GENERAL EXCEPTION PROCESSING ROUTINES 

ONLINE OPERATOR CONSOLE 

REMOTE TERMINAL 

AUXILIARY CONSOLE 
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HARDWARE RELIABILITY AIDS 

TOLTS SUBSYSTEMS 

THE TOTAL ONLINE TEST SYSTEM IS COMPOSED OF FOUR 
MAJOR TEST SUBSYSTEMS: 

COLTS 

MOLTS 

POL TS 

SOL TS 
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HARDWARE RELIABILITY AIDS 

HARDWARE RELIABILITY AIDS 

TOLTS 

SUBSYSTEM OVERVIEW 

COLTS 

SOL TS 

HOLTS 

POL TS 

TERMINATION Ei~J ~-A~fit/t~ 
OPTIONS /~)~:»': J 11 iJi'.j , 

i I t _ .. 

/"'t{j~ 

ELAN 
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GCOS 

MASTER SYSTEM 
CONSOLE 

TOLTS EXECUTIVE 
SUBSYSTEMS 

TESTS 

POL TS 
EXECUTIVE 

TESTS 

HARDWARE RELIABILITY AIDS 

HARDWARE RELIABILITY AIDS 

AUXILIARY 
SYSTEM 
CONSOLE 

AUTOMATIC 

TOLTS 
REMOTE 

----~~~- TERMINAL 

COLTS 
EXECUTIVE 

TESTS 

\ ,}. ~ {; 

MOLTS 
EXECUTIVE 

TESTS 

SOL TS 
EXECUTIVE 

TESTS 

' )"' ' }J\ ).)- ._ ,'7 /l' ~ ) ., . . ~' 

f-/' \. 

11-6 



HARDWARE RELIABILITY AIDS 

TDLTS SUBSYSTEMS 

,r.. ~~ 

~ 
PROVIDES CAPABILITY OF FUNCTIONAL TESTING OF THE DATANET 
355/6678 FRONT-END NETWORK PROCESSOR <FNP> ADAPTERS AND 
REMOTE DEVICES. 

FUNCTIONAL CAPABILITIES 

HARDWARE TESTED BY COL TS (Ai[: I f1t;{ fJ..j CIA 

OPERATOR COMMAND STRUCTURE 

COLTS COMMANDS 

TEST PAGE OPTIONS 

INPUT MESSAGES 

OUTPUT ERROR MESSAGES 
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HARDWARE RELIABILITY AIDS 

TOLTS SUBSYSTEMS 

/""'~--

/'.f'soL T,sl 
,' l 

\.___,_"'_... ......... / 

PROVIDES THE ONLINE CAPABILITY FOR TESTING MALFUNCTIONING 
SYSTEM PROCESSQ.f!§.. 

THREE MAIN MODULES 

CONTROLLER/FAULT PROCESSOR 

EXECUTIVE 

TEST PAGE 

HARDWARE TESTED 

COMMAND STRUCTURE 

EXECUTIVE COMMANDS 

TWO TYPES OF OPTIONS 

CONTROL 

EXECUTIVE 

INFORMATIVE MESSAGES 

ERROR MESSAGES 

ABORT CODES 
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HARDWARE RELIABILITY AIDS 

TOLTS SUBSYSTEMS 

//"~~-TS·; 
~ 

MAINFRAME ONLINE TEST SYSTEM USED TO TEST CENTRAL SYSTEM MODULES 

HARDWARE TESTED 

OPERATING RESTRICTIONS 

OPERATOR COMMAND STRUCTURE 

EXECUTIVE COMMANDS 

MEMORY TEST COMMANDS 

HISTORY REGISTER COMMANDS 

TEST PAGE OPTIONS 

INFORMATIVE MESSAGES 

INPUT OPERATOR MESSAGES 

OUTPUT MESSAGES 

SPECIAL CONTROL OPTIONS 
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HARDWARE RELIABILITY AIDS 

TOLTS SUBSYSTEMS 

B 
THE PERIPHERAL ONLINE TEST SYSTEM PROVIDES FUNCTIONAL TESTING 
AND ONLINE TROUBLE SHOOTING OF MALFUNCTIONING PERIPHERAL 
DEVICES. 

HARDWARE TESTED 

OPERATING RESTRICTIONS 

OPERATOR COMMAND STRUCTURE 

OPERATOR COMMANDS 

STANDARD OPTIONS 

SPECIAL OPTIONS 

INFORMATIVE MESSAGES 

INPUT MESSAGES 

OUTPUT ERROR MESSAGES 

\ ; 

i1 t 

~ ' . 

f
"_. . l" _ /1 LAl/ ,_r' 

L·' v 'I ... v 

c i I 
/CC4-d 

t .. ./ 
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HARDWARE RELIABILITY AIDS 

The Error Logging and Analysis report program <ELAN> is a TAC
accessible program in the site•s system that helps to obtain a 
wide range ot reports on system hardware operation. These 
reports help to evaluate system hardware performance and to 
identify hardware components that require maintenance. The 
reports are available to a Customer Service Representative or 
customer personnel via batch mode interfaces at the site. 

Using data collected and stored by the ELAN error collector 
<ECOL>F ELAN can provide reports on the following types of 
system hardware operating functions: 

o System configuration 

o System aborts 

o Cache memory parity errors 

o System <processorF system controllerF and memory> 
statistics 

o MOS EDAC errors 

o Peripheral device <IIO errors> 

o Magnetic tape and disk controller statistics 

o Tape media report 

o Disk media report 
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HARDWARE RELIABILITY AIDS 

ELAN 

FILES 

ERROR COLLECTION FILE <ECF> 

ABORT SUMMARY FILE <ASF> 

ERROR SUMMARY FILE <ESF> 

PROGRAM USAGE 

MPP STATISTICS REPORTER 
PROGRAM CMPCD> 

-MPP STATISTICS READ FROM ESF 
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DATA SOURCE 

HARDWARE RELIABILITY AIDS 

RELIABILITY AIDS 

DATA COLLECTION 

REPORTS 
PROGRAM 

GEPR REPORT 
GSEP ACTIVITY SUMMARY REPORT 

FAULT SUMMARY REPORT 
ABORT SUMMARY REPORT 

USER TAPE LIBRARY 

USER RESOURCE USAGE 

USER ACCOUNTING STATISTICS 

HPCD MPP STATISTICS READ FROM ESF 

ECF REPORT 
ELAN ESF REPORT 

ASF REPORT 

11-13 



HARDWARE RELIABILITY AIDS 

RELIABILITY AIDS 

GCOS FLOW OF ERROR ANALYSIS 

HARDWARE UNIT 
DETECTED AN ERROR 

ROCESSES ERROR 
DATA SAVED ON 

~YSTEM PERMANE/ 
TOR AGE 

PRINTED REPORTS OF 
ERROR TALLYS FOR 
FIELD ENGINEERING. 

11-14 



ECOL CACHE STATUS 

ECOL CSHMOF 

ECOL CSHMON 

ECOL CSHOFn 

ECOL CSHONn 

~~~5 ECOL ~ 

ECOL DLVxx 

ECOL GPR <option> 

ECOL MPC ETxxxx 

ECOL MPC SPxxxx 

ECOL START 

ECOL STOP 

ECDL~n 
'l{;oritf\ 

HARDWARE RELIABILITY AIDS 

RELIABILITY AIDS 

ELAN CONSOLE VERBS 
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TOPIC 12 

/------.,,---···"·-·-·-~·- ~ - ,. ·~ ··~·- . ~···~-.. -·~ ~--~- ' 
~"~w~~cs !~ER NETWORK_ <WI-~) 

Objectives: Upon completion of this topicp the student will be 
able to: 

1. Describe the function and operation of WIN. 

2. Describe the function and relationship of WIN 
software to the H6000/DPS GCOS software. 

3. Identify hardware configuration within the WIN 
network. 

4. Describe the function of network security. 

5. Utilize console messages to initiate and control 
the WIN. 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

WWMCCS INTERCOMPUTER NETWORK BACKGROUND 

o WWMCCS COMPUTER INTERNETTING PRESCRIBED IN 1971. 

o PWIN DEVELOPED BY CCTC AS RDT&E EFFORT. 

o MODELED AFTER ARPA USING PACKET SWITCHING. 

o INITIAL NETWORK CONSIST OF THREE SITES BY DECEMBER 1974. 

o PWIN EXPANSION APPROVED IN JANUARY 1975 TO INCLUDE REDCOM, 
MAC~ ANMCC. 

o NETWORK SECURITY CLASSIFICATION - SEPTEMBER 1975. 

o POENG ESTABLISHED IN NOVEMBER 1975. 

o OE 1 IN OCTOVER 1976 USING POINT BLANK 74 SCENARIO. 

o OE 2 IN OCTOBER 76 USING ELEGANT EAGLE 76 SCENARIO. 

o OPERATIONAL REQUIREMENT DEVELOPED AND VALIDATED BY JCS 
JULY 1977. 

o NETWORK IMPLEMENTATION PLAN APPROVED BY JCS ON 16 JANUARY 
1978. 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

DEFINITION OF TERMS 

0 HOST - DATANET AND H6000 DPS 

0 nfp ~l f~4-E:~f!~lE~~~AGE PROCESSOR 

o NMC - NETWORK MONITOR CENTER 

o COMMUNICATIONS SUBNET - 50 KBPS LINES WITH ENCRYPTION. 
IMPS AND MODEMS. 

o LOCAL HOST - H6000 DPS 

o DISTANT/REMOTE/FOREIGN HOST - H6000 DPS 

o CONNECTION - LOGICAL LINK BETWEEN USER PROGRAMS IN DISTANT 
COMPUTER AND LOCAL PROGRAM 

o JOPS - JOINT OPERATION PLANNING SYSTEM 

o UNITREP - UNIT REPORTING SYSTEM 

o NOC - NETWORK OPERATIONS CENTER 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

CONCEPTS 

0 50K BPS LINES 

0 SECURE LINES 

0 

0 

0 TERMINAL USER ACCESS 

0 MORE DATA AVAILABLE 

0 FILE TRANSFER CAPABILITY 

0 CONFERENCING 

0 NETWORK MONITOR CENTER 

o SYSTEM SECURITY 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

SAMPLE SYSTEM CONFIGURATION 

STORE A 

PROCESSOR 

SYSTEM 
1--------t CONTROLLER 

INPUT/OUTPUT 
MULTIPLEXER 

STORE B 

~PRINTER;!'-~-- ----/coNSOL~ 

DISK 
CONTROLLER 

ASR33/35 

DAT ANET 

TTv·s 

CRYPTO MODEM 
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H6000 

DPS 

PROGRAM 

WWMCCS INTERCOMPUTER NETWORK <WIN> 

PICTORIAL REPRESENTATION OF A CONNECTION 

DAT A
NET IMP 

--50 KB LINK 
--__.<DIVIDED INTO MULTIPLE 

LOGICAL LINKS> 

> IMP 

z 
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HOST 1 
H6000 DPS 

HOST 7 
H600f2J DPS 

HOST 6 
H600f2J DPS 

WWMCCS INTERCOMPUTER NETWORK CWIN> 

EXAMPLE OF LINKING H6000/DPS 

HOST 2 
H6000 DPS 

HOST 5 
H6000 DPS 
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HOST 3 
H6000 DPS 

HOST 4 
H6000 DPS 

HOST 8 
H6000 DPS 



SOURCE 

H6000 NCP 
DPS 

M 
E 
s 
s 
A 
G 
E 

WWMCCS INTERCOMPUTER NETWORK <WIN> 

PACKET SWITCHING 

DN DN 

PK 1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 PK* 2 7 

* 8 
8 8 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

SECURITY VIOLATIONS 

o LOCAL SECURITY VIOLATION BEFORE/AFTER 
CONNECTION {)~C! 

..-,Jt_.,,1 \ 

At1 ...... I/ " 
"~~-· 

o NETWORK SECURITY. VIOLATION DURING 
CONNECTIONS 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

NETWORK SECURITY 

WHAT DOES IT DO? 

WHAT CHECKS ARE PERFORMED? 

WHAT HAPPENS IF A VIOLATION OCCURS? 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

WIN SOFTWARE 

NETWORK NETWORK 
USER N 
BATCH I GCOS --> 
PROGRAMS C <-> NCP <--> --DATANET1-----

s 1/0 
IIO 

_j_ 
USER A 

PROGRAM p LOCAL 
I > FTS <-----

FTSBIP LOG ON 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

TO IMP 

DAT ANET 

GRTS-2. 
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WWHCCS INTERCOHPUTER NETWORK <WIN> 

TELE CONFERENCING < TLCF > // 

o MULTIPLE USERS 

o MESSAGE ORIENTED 

0 
.~ , ~~ ui.;t.Jirt~:,r~f[J., 

+-· ·-/:·' 
" it./ t·f't ,,, 

0 

0 CONFERENCE NAME 

0 P~C ~~~~~BIL~~:~r , F~lJ}. 
\ /v . . , ; -''.;,-~, >"r· •. , .. 

0 AUTOMATIC MESSAGE DISPERSAL 

fli l)5l;f t\~ 

0 MESSAGE QUEUING 

. l'ILY 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

TERMINAL NETWORK INTERFACE 

<TELNET>~ 

o ALLOWS TERMINAL/USER TO BECOME PSEUDO TERMINAL 
AT REMOTE SITE. 

o SUPPORTS 63 PSEUDO TERMINALS. 

o ALLOWS USER TO UPDATE DATA FILES REMOTELY. 

o ACCESS TO ANY DAC PROGRAM AT ALLOWABLE SITES. 

o VOCAB TELNET TO LIST & EXPLAIN COMMANDS. 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

FILE TRANSFER SERVICE <FTS> -~ 

f 

FILE TRANSFERS /jl Yt i , 

JOB EXECUTION 

MESSAGE EXCHANGE 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

NETWORK CONTROL PROGRAM CNCP> ~ 

NCP IS THE HEART OF NETWORKING CAPABILITY. 

o CONTROLS ALL NETWORK•s I/O 

o ESTABLISHES AND MAINTAINS NETWORK CONNECTIONS 
FOR USER PROGRAMS 

o CONTROLS ACCESS TO THE NETWORK 

o COMMUNICATES WITH REMOTE HOST 

o ACCOMMODATES MULTIPLE SIMULTANEOUS USERS: 

o BATCH PROGRAMS 

o TERMINAL USERS 
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WWMCCS lNTERCOMPUTER NETWORK <WIN> 

OPERATOR INPUT MESSAGES 

??? NET STRT [MODULE] <EOM> 

START WIN module<s> 

MODULE = NCP 

TLNT 

FTS 

TLCF 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

OPERATOR INPUT MESSAGES 

INFORM CSNUMBJ [OPTION] 

SNUMB = NCP <NETWORK CONTROL PROGRAM> 

FTS <FILE TRANSFER SERVICE> 

TLNT <TELNET> 

TLCF <TELECONFERENCE> 

SNUMB <USER PROGRAM> 

OPTION =With the exception of TLCF each program has 
its own set of options. 

EXAMPLE: 

OPERATOR INPUT: ???INFORM FTS <EOM> 

SYSTEM RESPONSE: OPTION??? 

Enter option at this time. 

EXAMPLE: 

OPERATOR INPUT: ???INFORM NCP CEOM> 

SYSTEM RESPONSE: NCP: OPTION??? 

12-19 



WWMCCS INTERCOMPUTER NETWORK <WIN> 

OPERATOR INPUT MESSAGES 

I, 1, ft~/~ S1i~u1'9--
''' ~~e rbJ <EOHl lj 

TEST 

VOCAB 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

SYSTEM OUTPUT MESSAGES 

SAMPLES: 

*BCR MT i cc dd FTS L = nnnnn F = 
Block count error 

*BTIH MT i cc dd FTS NA? 

Blank tape in Header 

nnnnn~ 

FTS: PLEASE MOUNT PACK xxxxx FOR CMID nnnn 

;·, j. 

f\; I 

*GET ..... pp CMID#nnnn TAPE#xxxxx-sss FOR userid 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

SYSTEM OUTPUT MESSAGES 

SAMPLES CCont•d.> 

*LOCATE NEXT inout REEL FOR FTS xxxxx-sss 
MT i cc dd TAPE = xxxxx FCB = xxxxx EA#? 

NCP: LOCAL IMP DISCONNECTED 

NCP: MESSAGE FROM OPERATOR AT XXXXXXXX 
MESSAGE •••••••• 

NCP: REMOTE HOST xxxxx IS UNREACHABLE <tt.ttt> 

NCP: STARTUPP <N>ETWORK OR <W>RAPAROUND? 
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WWMCCS INTERCOMPUTER NETWORK <WIN> 

SYSTEM OUTPUT MESSAGES 

SAMPLES <Cont•d.) 

TCLF: ENTER MESS-

:WLS: snumbp jclass CAN FIND NO SHARE-IN 
HOST ENTER RESPONSE: 

[SPAWN., END., RECOVER]-

:WLS: <SNUMB> hostp jclass. REQUESTS SHARE IN 
ENTER RESPONSE: [YES., NO., <EOM> = 11 YES 11 
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TOPIC XIII 

FILE MANAGEMENT SYSTEM <FMS> 

Objectives: Upon completion of this topic. the student will be 
able to: 

1. List the capabilities of FMS. 

2. Perform saves and restores of selected catalogs 
and files. 

3. Perform recoveries during save or restore 
operation. 
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FILE MANAGEMENT SYSTEM <FMS> 

OVERVIEW AND CONCEPTS 

/ l;//):::. 
SPACE ANl)/'ACCESS MANAGEMENT 

ONLINE MASS STORAGE 

PERMANENT USER FILES 

TEMPORARY USER FILES !1 
'' 

PERMANENT SYSTEM FILES 
. (' ;: ~ > .... ' , ...tl/, 

j, ' 
'~ .......-

TEMPORARY SYSTEM FILES ---r~: ?f J·: 
..J ·--' 

13-2 



FILE MANAGEMENT SYSTEM <FMS> 

FILE SYSTEM STRUCTURE 

SYSTEM MASTER CATALOG 

USER MASTER CATALOG 

CATALOGS/SUB CATALOGS 

FILES 
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USER 
MASTER 
CATALOG 

'· 

F = FILE 

r 1 

I /~) '1 
I I' ' ..,.. 
·.., £_-x.L 

__ ./ J• 
11 
11 
J 

FILE MANAGEMENT SYSTEM CFMS> 

FILE SYSTEM STRUCTURE 

SMC ENTRY 

USER 
MASTER 
CATALOG 

SYSTEM 
MASTER 
CATALOG 

SMC ENTRY 

SUB-

USER 
MASTER 
CATALOG 

C AT ALOG 

I f 
/r1' dn .. !·. 

l 

l 
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ONE SMC IN THE FILE SYSTEM 
ONE ENTRY IN THE SMC FOR EVER 
USER 

SMC ENTRY 

USER 
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SUB-
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SUB-
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FILE MANAGEMENT SYSTEM <FMS> 

FMS SAVES 

SPAWNED BY OPERATOR 

TYPES 

6'/nlM 
~STER SAVE/RESTORE 

~SER SAVE/RESTORE 

TOTAL -ttfJ~ 

- FULL f;11{. u Ml, 

• RANGE .l-\~_J:J;-
. DONTDO/DOONLY 

~1 / .~/: . DEVICE ,·.',,., ;: 1··· j. ~'.r 
1'-<. ... //. Jf/ •. ·.f. "\ 

. ' . . ;· ... _' ' 

- PARTIAL . ) .·.··l . ·.· ...... ;... ·.. ,;r<r. cedz1:n l1 L 
SINCE ---Yl~ _1.·f-...~ ,.f ( .. f 1j .,,. . ·-

• I NCREl'IENT AL .M-t !J f L'1 j I \( ~-

SAVE REPORTS 
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FILE MANAGEMENT SYSTEM CFMS> 

TYPES OF SAVES 

TOTAL EXAMPLE 

S SNUMB 

$ !DENT 

S USERID 

$ FILSYS 

S PRIVITY 

SAVEMAST LISTOPT/YES/ 
ft LU_]J 

$ TAPE9 PS,X1D,,,,PERM-SAVE 

S ENDJOB 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF SAVES 

RANGE 

HASHING CONCEPT 

OPTIONS ON SAVEMAST DIRECTIVE Lf Si'tt' 2 

SEQUENTIAL/CONCURRENT PROCESSING 

ADVANTAGES 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF SAVES 

RANGE EXAMPLE 

$ SNUHB 

$ !DENT 

S USERID 

$ FILSYS 

$ PRIVITY 

SAVEMAST RANGE/00p16/pLISTOPT/YES/ 

S TAPE9 

$ ENDJOB 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF SAVES 

DONTDO EXAMPLE 

S SNUMB 

S !DENT 

S USERID 

S FILSYS 

S PRIVITY 

SAVEMAST 

$ TAPE9 

S ENDJOB 

13-9 
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FILE MANAGEMENT SYSTEM <FMS> 

FOR REMOVABLE PACK: 

TYPES OF SAVES 

DEVICE EXAMPLE 

$ SNUMB 

$ IDENT 

$ USERID 

$ FILSYS 

$ PRIVITY 

SAVEMAST DEVICE/ST1/,LISTOPT/YES/ 

$ TAPE9 

S ENDJOB 

SAVEMAST DEVICE/181PK,P3454/,LISTOPpYES/ 
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FILE MANAGEMENT SYSTEM <FMS> 

I 

.· AJ.:Jtt 
f ( I l . .f_,,' 

) 1J(l}J 

DATE AND TIME OPTION ON SAVEMAST DIRECTIVE 

ADVANTAGES OF SINCE SAVE 

RETENTION 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF SAVES 

SINCE EXAMPLE 

$ SNUMB 

S !DENT 

$ USERID 

S FILSYS 

SAVEMAST SINCE/MMDDYY.HH.MMMl.LISTOPT/YES/ 

$ TAPE9 PS.X1D •••• PARTIAL-SAVE 

$ TAPE9 ~S. X2D • ••• PART !AL-COPY 

S ENDJOB 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF SAVES 

INCREMENTAL 

SAVEMAST OPTIONS 

USER OPTIONS REQUIREq 

ADVANTAGES /j yf;{{.~~j: .. 
J 
l 

. I - ' 
J; r ll ·'l · DISADVANTAGES /}l'(vU Ll_, ,•'''/ -

" ! .:L,, .. ~/i l-RETENTioN OF SAVE TAPES _,,LL·.J J 
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FILE MANAGEMENT SYSTEM CFMS> 

TYPES OF SAVES 

INCREMENTAL EXAMPLE 

$ SNUMB 

$ !DENT 

$ USERID 

$ FILSYS 

$ PRIVITY 

SAVEMAST INCR.LISTOPT/YES/ 

$ TAPE9 PS.B3D •• 99999 •• INCRSAVE 

$ ENDJOB 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF RESTORES 

APPLIES TO PERMANENT FILES 

sifE RESTORES .) -------
TOTAL 

FULL 

PARTIAL 

~SE~TOREV 
STRUCTURE 

RESTRICTIONS 

ADVANTAGES 
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f lLE MANAGEMENT SYSTEM <FMS> 

TYPES OF RESTORES 

REMOVING RESTORE-LOCK 

RERUN JOB 

USE OF DOONLY AND DONTDO OPTIONS ON DIRECTIVE 

SPECIFY RESTORE-LOCK FILES OPTION ON THE 
USER DIRECTIVE 11RESTORE 11 

RESTORE REPORT 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF RESTORES 

FULL 

THERE ARE FOUR CATEGORIES OF A FULL RESTORE 

RANGE 

DONTDO 

DOONLY 

DEVICE 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF RESTORE 

DEVICE 

THERE ARE TWO APPROACHES TO RESTORING FILES AND 
CATALOGS TO A DEVICE 

FIRST APPROACH: 

INPUTS GENERATED VIA A SAVEMAST DIRECTIVE WITH 
DEVICE OPTION. 

RESTORE DIRECTIVE WITH NO OPTIONS SPECIFIED 

PROCESSING INCONSISTENCIES MAY OCCUR DUE TO: 

HASH CONTENTION 

MULTIDEVICE FILES 

FILE JOURNALING AND DUPLICATING 

RESTORING CATALOGS 

RESTORING FILES 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF RESTORES 

RANGE OPTION 

MORE FLEXIBLE AND EFFICIENT 

RESTOREMAST OPTION "RANGE /M,.N/ 

RANGES FROM ONE TO 32 SMC CLASSES 

USES ANY MASTER SAVE TAPE AS INPUT 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF RESTORE 

DEVICE 

Ri!OND APPf!OAC~ TO RESTORING CATALOGS AND FILES TO 
EVICE: 

SAVE TAPES GENERATED VIA SAVES OTHER THAN DEVICE 

DEVICE DIRECTIVE THAT SPECIFIES A SPECIFIC DEVICE 

PROCESSING INCONSISTENCIES MAY OCCUR DUE TO: 

CATALOG RESTORING 

RESTORING FILES 

REMOVABLE DEVICES 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF RESTORES 

PARTIAL 

SINCE RESTORES ONLY 

OPTIONS AVAILABLE 
,1 

ORDER OF RESTORE./y~JJ)fPJJ 

FREQUENCY 
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FILE MANAGEMENT SYSTEM <FMS> 

TYPES OF RESTORE 

ROLLFWD 
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TOPIC XIV 

DPS 6 ARCHITECTURE AND CONCEPTS 

Objectives: Upon completion of this topicF the student will be 
able to: 

1. Explain the use and format of the File System. 

14-1 



/L 

GROUP: 

RESOURCES: 

USER: 

DPS 6 ARCHITECTURE AND CONCEPTS 

,1 TdASK ~RlOUP~ /.' l//I/) -~7 / f_~_/··· .. " ~ f > ': p / I ll V, . #-- ,/~_,/.___,. I ( - f~' ,.,, ( .. ;. c;f .)'"' .. -,. .. · .... , / .... .,. ... ""7 
- i. . ( '\ • ._ • - '~ . .-!' ,. t I ;.: / . ;"/ 

(j 
A SUBSET OF THE SYSTEM•s RESOURCES THAT 
ARE AVAILABLE TO A USER. 

. 
.,. f "" 

MEMORY SPACE ""~ - 1 "'f h, J , _. , 
} ..., !,"/-1 U".;<! ? • ·' I· 

PERIPHERAL DEVICES . . . .·· . , I I .. 
' ) ··) .· I ·} I ,,.. 

DATA / 0l/J .. v:t1 !1;,1 /1 !/ _-1_/; tJ~--/L> U 
PROGRAMS , I . J 

A PERSON. USUALLY. ASKING FOR ONE OR 
MORE PROGRAMS TO BE RUN. 

TYPES OF GROUPS: 

USER - USED FOR APPLICATION PROGRAMMING 

SYSTEM - USED FOR SYSTEM FUNCTIONS 

14-2 



DPS 6 ARCHITECTURE AND CONCEPTS 

TASK GROUPS <Cont•d.> 

GROUP-ID: A UNIQUE TWO-CHARACTER IDENTIFIER OF THE 
GROUP. SYSTEM GROUPS USE THE 11$ 11 AS THE 
FIRST CHARACTER. 

SYSTEM USER 

AB 
LfJ 
L9 
xv 

USER-ID: A UNIQUE IDENTIFIER OF THE USER OF A TASK 
GROUP. MADE UP OF THREE ELEMENTS: PERSON. 

~~·~· 

HIS.D6.A 
SMITH.INVENTORY.ABS 
JONES.EDUCATION.INC 

,., 
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FILE: 

DIRECTOttY~. 
\ti cJlaJl-. 

ROOT_ DI~E~TORY: 
(a cllal'-

PATHNAME: 

WORKING DIRECTORY: 

HOME DIRECTORY: 

i 
i 

ru~. 
; I 

DPS 6 ARCHITECTURE AND CONCEPTS 

FILE SYSTEM 

A UNIT OF STORAGE THAT SUPPLIES DATA TO 
AND/OR RECEIVES DATA FROM A TASK. CAN BE 
A DEVICE OR A COLLECTION OF DATA ON A 
MAGNETIC DEVICE. SUCH AS TAPE OR DISK. 

A SPECIAL FILE THAT CONTAINS A DESCRIPTION 
OF OTHER FILES AND/OR DIRECTORIES. 

j 
-·tl.,C,/; 

THE PRIMARY DIRECTORY ON A MASS STORAGE 
VOLUME. 

A CHARACTER STRING USED TO REFER TO A 
FILE OR DIRECTORY. 

A GROUP•s CURRENT WORKING POSITION IN 
THE FILE STRUCTURE. 

LOCATION IN THE FILE STRUCTURE THE USER 
IS PLACED AT LOGIN. 

~- r-\_/Dc ... l 
•.f>' -~·A"; ~._ . 

~ 
., 

oO ·•· %L. 
1' 

i 
I 

'fl I£) y !l\ 
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NAMES 

EX: 

DPS 6 ARCHITECTURE AND CONCEPTS 

PATHNAl£S 

1-12 CHARACTERS <1-6 FOR ROOT DIRECTORY> 

- A-Z <UPPERCASE> 

8-9 

UNDERSCORE <_> 

PERIOD <.> 

DOLLAR SIGN <S> 

1ST. CHARACTER MUST BE A LETTER OR S 

FILEA 

DIR1 

DATE_ TIME 

PROG.A 

SCWDIR 
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DPS 6 ARCHITECTURE AND CONCEPTS 

PATHNAMES <Cont•d.> 

CONSTRUCTION 

SYMBOLS: 

- CIRCUMFLEX <A> - IDENTIFIES ROOT DIRECTORY 

- GREATER THAN <>> - IDENTIFIES A SUBORDINATE 
LEVEL IN A STRUCTURE 

- LESS THAN <<> - INDICATES THE SUPERIOR LEVEL IN 
A STRUCTURE 

TYPES OF PATHNAMES: 

- ABSOLUTE 

- FULL - BEGINS WITH A 

- PARTIAL - BEGINS WITH > 

- RELATIVE - DOES NOT BEGIN WITH A OR >. 
<"RELATIVE" TD THE WORKING DIRECTORY.> 

EX: ASYSVOL>UDD>AUTHDRS>SMITH 
>UDD>AUTHORS>SMITH 

BODKS>A 
<JONES>A 

·~~i?Lrffi)-6 
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DPS 6 ARCHITECTURE AND CONCEPTS 

PATHNAMES <Cont•d.> 

SYS VOL 0 ,, .. f . , ·<SYSTEM VOLUME > 
. 1· ~ ___ _. 

UDD 

AUTHORS 

SHI TH JONES 

BOOKS 

NOTE: RECTANGLES DENOTE DIRECTORIES 
CIRCLES DENOTE FILES 
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DPS 6 ARCHITECTURE AND CONCEPTS 

PATHNAMES <Cont•d.> 

1. DEVICE FILES: !DEV_NAME 

EX: !LPT01 

!CONSOLE 

!VIP01 

2. TAPE FILES: !DEV_NAME [)VOL-ID[>FILENAMEJJ 

EX: ! MT9fJ2 

!MT901>VOL3 

!MT9fJfJ>VOL1>DATA_FILE 

3. DISK DEVICE FILES: !DEV_NAME [)VOL-IDJ 

EX: ! DSKfJ2 

!RCDfJ1>V23K 
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TOPIC XV 

DPS 6 HARDWARE/PERIPHERALS 

Objectives: Upon completion of this topic. the student will be 
able to: 

1. Power-up and power-down of mainframe. 

2. Operate peripheral devices. 

3. Clear device malfunction. 

4. Mount/dismount tapes and disk packs. 
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DPS 6 HARDWARE/PERIPHERALS 

DPS 6 MINICOMPUTER SYSTEM MODELS 

o microsystem 6/10 

o microsystem 6/20 

o DPS 6/40 

o DPS 6/45 

o DPS 6/75 

o DPS 6/95 
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DPS 6 HARDWARE/PERIPHERALS 

DPS 6 UPGRADE 

o No change in software 
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DPS 6 HARDWARE/PERIPHERALS 

SAMPLE DPS 6 SYSTEM CONFIGURATION 

DISK DR!VES 
TAPE DRIVE 

DPS 6 

1tRMINALS 
CONSOLE 

LINE PRINTER 

o Defines a specific system environment 

o Peripherals interact with Central Processor 
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DPS 6 HARDWARE/PERIPHERALS 

DPS 6 SYSTEM COMPONENTS 

o Central Processor Unit <CPU> 

0 Multiple Device Controller <MDC> 

0 Magnetic Tape Controller <MTC> 

0 Mass Storage Controller CMSC> 

0 Cartridge Disk Controller 

0 Multiline Communication Controller <MLC-16> 

0 Memory 

0 Power Distribution Unit CPDU> 

o Memory Save 

0 
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TOP 

M 

E 

G 

A 

,... _I, • 

'ir,,· B 

u 

s 

DPS 6 HARDWARE/PERIPHERALS 

HEGABUS CONFIGURATION 

CENTRAL 

PROCESSOR 

MASS 
---STORAGE 

CONTROLLER 

MULTIPLE 
---DEVICE 

CONTROLLER 

MAGNETIC 
---TAPE 

CONTROLLER 

Multi-
11-----t 1 in e 

Commun. 
Proc. 

MEMORY 

up to 4 
Disk Units 

Up to 4 devices 
o Consoles 
o Diskettes 
o Printers 
o Card Equip. 

(up to 16 
Full-Duplex 
Lines 

BOTTOH u MEMORY 

~
. '.· .. , ! 7 .A-~· 

_; 
i ,.., -r ~ , 

' ' 
-~, 

t I 1 , J '.:" t l_; -· l/ .. 

, I 

"l. ! 

' 
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DPS 6 HARDWARE/PERIPHERALS 

MEMORY SAVE AND AUTO RESTART UNIT 
<OPTIONAL> 

o 2 HOUR BATTERY BACKUP 

o AUTOMATIC RESTART 

o REFRESHES TWO BOARDS 

- 64K <STANDARD> 

- 256K <HIGH DENSITY> 
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DPS 6 HARDWARE/PERIPHERALS 

DPS 6 SYSTEM PERIPHERALS 

0 TERMINALS 

CRT 

Printing Console 

Operator Console 

0 Card Reader 

0 Disk Drives 

Mass Storage Unit 

Cartridge Module Unit 

0 Tape 

9 track 

800/1600 BPI 

1600/6250 BPI 

0 Printers 

Line 

Band or Drum 

Letter quality 

o Diskettes 

650K-bytes 

Maximum of 2 
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DPS 6 HARDWARE/PERIPHERALS 

TERMINAL CHARACTERISTICS 

o Asynchronous mode 

o 12 inch diagonal screen 

o Various keyboard features 

Standard -- no special functions 
Data Entry Facility-II <DEF-II> 
Word Processing <OAS> type 

o Upper/lower case character set 

o Blinking cursor 

o 88 characters per line 

o 24 lines per page 

o Function keys 
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DPS 6 HARDWARE/PERIPHERALS 

o Rear control panel 

Power ON/OFF 

Brightness 

o Keyboard control keys 

Shift 

Control <CTRL> 

Clear <CLR > 

Cap lock 

Return 

Break <BRK> 

CONTROLS 
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DPS 6 HARDWARE/PERIPHERALS 

TERMINAL PROCEDURES 

o Power up 

Power switch to ON 

Adjust brightness knob 

o Power down 

Power switch to OFF 

o Normal operation 

All commands may be entered in upper-case mode 

Only LOGIN command must be entered in upper-case 
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DPS 6 HARDWARE/PERIPHERALS 

SPECIAL CONSIDERATIONS 

o Do not obstruct any of the vents on the terminal 

o Do not place manualsp print-outsp etc.p on top of terminal 

o Liquids can severely damage the CRT terminal; do not drink 
around the terminal 

o Food should not be consumed around the terminal area 

o Be certain that the unit is powered down when performing 
maintenance 

o Screen should be cleaned at least weekly per maintenance 
requirements 
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DPS 6 HARDWARE/PERIPHERALS 

TERMINAL MAINTENANCE 

o Maintenance performed weekly 

o Procedures 

Wipe screen with lint~free cloth 

Check cable connections 
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DPS 6 HARDWARE/PERIPHERALS 

o MSU96l?J2 

67MB capacity 

Single drive 

MASS STORAGE DEVICE 

5-platter surface disks <tracks) 

o HSU96l?J4 

256MB capacity 

Single drive 

19-platter surface disks <tracks> 

o MSU96l?J7 

134MB capacity 

T"'o 67MB units 

5-platter surface disks <tracks> 
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DPS 6 HARDWARE/PERIPHERALS 

MSM CONTROLS/INDICATORS 

~IN POW'ER/ 
AC POWER 
POWER S\JPPLY 

o Controls 

START 
READY 
CHECK 
PROTECT 

o Circuit Breakers behind rear door 

MAIN POWER 
AC POWER 
POWER SUPPLY 

o Drawer and cover latch 

o Logical address plug 
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DPS 6 HARDWARE/PERIPHERALS 

MSM POWER UP/DOWN PROCEDURES 

o Power Up 

Open rear cabinet door 

Set MAIN POWER/MAIN AC circuit breakers to ON 

Observe the fans start 

Wait 2 minutes 

Close rear cabinet door 

o Power Down 

Depress START button 

Wait for START/READY indicators to extinguish 

Open rear cabinet door 

Set MAIN POWER/MAIN AC circuit breakers to OFF 

Close rear cabinet door 
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DPS 6 HARDWARE/PERIPHERALS 

DISK HANDLING PROCEDURES 

o Disk loading procedures 

Make sure START indicator is extinguished 

Pull out drawer carefully if lower device 

Press latch and open access cover 

Remove bottom cover from pack 

Mount pack and turn handle clockwise until it stops 

Remove dust cover 

Close access cover and drawer carefully 

Press START and wait until READY lights 

Press PROTECT Cif desired> 

o Disk unloading procedure 

Press START <READY and START lights go out> 

Pull out drawer carefully 

Open access cover and wait until spinning stops 

Place dust cover over pack 

Turn handle counter-clockwise until a click is heard 

Carefully remove pack 

Place bottom cover on pack 

Close access cover and drawer carefully 
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DPS 6 HARDWARE/PERIPHERALS 

MSM MAINTENANCE 

o Perform quarterly <Every 1599 hours of power-on ti•e> 

o Procedures 

Power down disk drive 

Remove disk pack 

Set main circuit breaker to OFF 

Clean interior with damp lint-free cloth and alcohol 

Remove filter by sliding the primary filter from under 
device 

Wash filter with warm soapy water 

Rinse and dry filter thoroughly 

Reinstall filter 

Reinstall disk pack making sure no alcohol remains in disk 
pack cavity 

15-18 



DPS 6 HARDWARE/PERIPHERALS 

DISK SPECIAL CONSIDERATIONS 

o Always keep a disk in its carrying case whenever it is not 
on a disk drive 

o The top cover of a disk pack carrying case is designed so 
that it cannot be removed until the disk pack is mounted on 
the spindle 

o Never touch disk pack recording surf aces or the spindle 
mating surface with anything 

o Do not expose a disk pack to stray magnetic fields. excessive 
pressure. sharp impact. or direct sunlight 

o Return each disk pack to its own carrying case 

o Always store a disk pack in an environment identical to the 
disk pack drive operating environment 

o Store a disk pack flat. resting on its bottom cover 

o Packs are identified by a serial number etched on the bottom 
of pack 
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DPS b HARDWARE/PERlPHERALS 

cARTRlDGE r10nULE DlSK cHARACTERlSTlCS 

\ 
\ _____ __l\j 

o 26 M-byte type 

Single/single platter unit 

o 80 M-byte type 

Single/triple platter unit 

13 M-byte removable 

67 M-byte fixed 
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~ 
~ 

o Controls 

READY 

START/STOP 

CHECK 

PROTECT CART 

PROTECT FIXED 

o Indicators 

Ready 

Start/Stop 

Check 

Protect Cart 

Protect Fixed 

DPS 6 HARDWARE/PERIPHERALS 

CMD CONTROLS/INDICATORS 

START 

STOP B PROTECT 
CHECK ~ ~ 

~~ 

15-21 



DPS 6 HARDWARE/PERIPHERALS 

CMD POWER UP/DOWN PROCEDURES 

o Set main power switch to ON to power up device 

o Set main power switch to OFF to power down device 

NOTE: 

This power switch is generally not turned off unless required by 
a Honeywell Systems Field Engineer or installation authorized 
personnel. 
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DPS 6 HARDWARE/PERIPHERALS 

DISK LOADING PROCEDURES 

o Power-up disk drive 

o Press door access latch and open disk pack access door 

o Remove disk pack dust cover 

o Slide disk pack into drive in direction of arrow, guiding 
top of pack onto alignment pins 

o Close disk access door 

o Push START/STOP button to START mode 

o READY indicator glows steady when ready 
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DPS 6 HARDWARE/PERIPHERALS 

DISK UNLOADING PROCEDURES 

o Push START/STOP button to STOP mode 

o Wait for ready light to extinguish 

o Press door access latch and open disk access door 

o Slide disk pack out a few inches and grasp pack handle 
and pull out 

o Place disk pack in dust cover 

o Close drive access door 
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DPS 6 HARDWARE/PERIPHERALS 

CMD MAINTENANCE 

o Performed weekly 

o Procedures 

Set main power to OFF 

Inspect/replace foam external filter when required 
<7-14 days> 

Wipe outside of cabinet with a lint-free cloth 

Set main power to ON 
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DPS 6 HARDWARE/PERIPHERALS 

DISK SPECIAL CONSIDERATIONS 

o Prior to loading a disk on the drive. visually check the 
physical condition of the cartridge disk 

o Never touch disk pack recording surfaces or the spindle 
mating surface with anything 

o Do not expose a disk pack to stray magnetic fields. 
excessive pressure. sharp impact. or direct sunlight 

o Return each disk pack to its own cover 

o Always store a disk pack in an environment identical to 
the disk pack drive operating environment 

o Store a disk pack flat. resting on its bottom cover 
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DPS 6 HARDWARE/PERIPHERALS 

MAGNETIC TAPE CHARACTERISTICS 

o MTU9609. 10 

0 9 track 

0 DUAL density 

o 800/1600 BPI 

o 45IPS/75IPS 

o Transfer rates to a high of 120KB/sec 
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DPS 6 HARDWARE/PERIPHERALS 

CONTROLS AND INDICATORS 

11 i-o;i II ~ Gill II ~ 
~ ~ ~ ~ ~ ~ ~ 

UNIT SELECT SWITCH 

o Unit Select Switch 

o LOAD 

o ON LINE 

o REWIND 

o FILE PROTECT 

o HI DENSITY (inoperative> on single density units 

o RESET 

o ON/OFF 
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DPS 6 HARDWARE/PERIPHERALS 

POWER UP/DOWN PROCEDURES 

o Power-u~ 

Press ON/OFF button to ON 

ON/OFF lights 

o Power-down 

Press ON/OFF button to OFF 

ON/OFF extinguishes 
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DPS 6 HARDWARE/PERIPHERALS 

LOADING/THREADING TAPE PROCEDURES 

•'.'.UtOES 

M:'U9609 MTU9610 

45 :PS TA?E cnIT 75 IPS ~APE UNIT 

o Loading Tape 

Open f'ront door 
Remove tape cover strip 
Open supply reel hub latch 
Place tape on hub and close latch 

o Threading Tape 

Unwind tape leader clockwise 
Thread tape 
Over upper roller guides 
Through head shield slot 
Under capstan and lower roller guide 
Wind clockwise on take-up reel 4 or 5 times 
Close door 
Press LOAD 
Press ON LINE 
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DPS 6 HARDWARE/PERIPHERALS 

UNLOADING TAPE PROCEDURES 

o Tape <not at BOT> 

Press ON LINE 

Press REWIND 

o Tape <at BOT> 

Press ON LINE (above step not done> 

Press REWIND 

Open door and hub latch 

Remove tape 

Close hub latch 

Close door 

Place tape cover strip on tape 
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DPS 6 HARDWARE/PERIPHERALS 

SPECIAL CONSIDERATIONS 

o Keep tapes clean 

o Dust and dirt can reduce the intensity of reading or 
recording signals by altering the distance between the 
head and the tape 

o Never touch the tape•s oxide coating; body oils on tape 
attract dust and lint 

o Keep tape in its dust-free container until just prior to 
use on the tape drive 

o Keep tape containers clean and dust-free inside and out 

o Don•t leave containers open when tape is in use 

o Keep tape transport door closed when the tape drive is 
not in use 

o Avoid dangling the free end of the tape on the floor when 
changing reels 

o Identify reels with adhesive stickers7 which are easily 
removed and leave no residue 

o Eraser particles are dirt; change the label - DO NOT erase 
it 
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DPS 6 HARDWARE/PERIPHERALS 

MAINTENANCE 

TAPE 
_.!::!:=~---f-~:i--CLEANER 

o To be performed daily 

o Procedures 

Open front glass door 

Remove both head covers 

Clean entire tape head assembly with a lint-free cloth 
and approved solvent 

Use cotton swabs to clean all heads 

Replace both head covers 

Open vacuum chamber door 

Clean with a lint-free cloth and solvent 

Check all air holes 

Clean glass door with lint-free cloth and non-spray 
liquid window cleaner 

Close glass door 
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DPS 6 HARDWARE/PERIPHERALS 

PRINTER CHARACTERISTICS 

o Band type 

o 3tiJtiJ / 6tiJfJ LPM 

o 132 characters per line 

o 64/96 character set 

o Maximum 6 copy capacity 
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DPS 6 HARDWARE/PERIPHERALS 

BAND PRINTER CONTROLS/INDICATORS 

i( 
I 1 

II 

) 

?:!ASE j 

LINES .:!flllf 

6!Ji(oo~ ~ 
rTl 11 ~ 

tt ~~~ATUS COP!ES 

o Operator Control Panel 

Power ON/OFF switch 

Power On indicator 

Alarm/Clear 

ON/OFF Line indicator 

Paper Step 

Top of Form switch 

Phase control 

Lines 6 or 8 

iest switch 

Status display 

Copies control 

FLS/VFU Switch 

15-35 



DPS 6 HARDWARE/PERIPHERALS 

PRINTER POWER UP/DOWN PROCEDURES 

o Power Up 

Test Switch in OFF position 

Close all covers 

Power switch to ON Cleft) 

Alarm/Clear indicator must clear in 3 seconds 

o Power Down 

ON/OFF Line switch to OFF 

Power switch to OFF (right> 

Power On indicator extinguished 
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DPS 6 HARDWARE/PERIPHERALS 

PAPER CONTROLS 

SPROCKET 
LOCK 

o Paper 

Paper width controls 

VERTICAL PAPER 
ADJUSTMENT K..~O 

Paper advance <course or fine> 

Horizontal positioning 

Forms thickness 

Phasing control 
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DPS 6 HARDWARE/PERIPHERALS 

INTERLOCKS 

PAPER OUT SENSOR ,\ 
NOT VISIBLE • • \\ 

~~~~====~======================;:==:;c::t::ci-==F:c:::c:::C:t·~ 

~------~~· •• J ~ ' , -\ 
RIBBON MOTION 

SENSOR 

o Hammer Bank 

o Paper out 

o Paper motion 

o Band cover 

o Ribbon motion 
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DPS 6 HARDWARE/PERIPHERALS 

LOADING PAPER 

o Procedures 

Raise front hood cover 

Put printer OFF LINE 

Press TOP OF FORM 

Paper Feed Release lever to adjust position 

Open Hammer Bank 

Position sprockets for paper width 

Open both tractor <Sprocket> covers 

Feed paper through underside slot up to sprockets 

Align paper in sprockets 

Adjust paper width at right sprocket 

Adjust form position by left/right sprocket movement 

Align top of form by vertical paper adjust knob 

Close Hammer Bank 

Paper Feed Release lever to RUN position 

Press Alarm/Clear switch 

Put printer ON LINE 

Close front hood cover 
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DPS 6 HARDWARE/PERIPHERALS 

REPLACING RIBBON 

o Removal 

Set printer OFF line 

Set main power switch to OFF <optional> 

Raise front hood cover 

Disengage Hammer Bank 

Open Ribbon Drive Roller arm 

Grasp cartridge and slide right 

Remove ribbon and cartridge 

o Installation 

Install new ribbon cartridge on guides 

Thread ribbon between drive rollers and around first 
guide 

Slide cartridge to left and lock in place 

Thread ribbon around 3 corner guides between mask and 
band 

Close drive roller 

Spin right pulley counter clockwise 

Engage Hammer Bank 

Set power switch ON <optional> 

Close front hood cover 
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DPS 6 HARDWARE/PERIPHERALS 

VERTICAL FORMAT UNIT 

SLIDE 
TENSION 

SPOOL 

--- __ ____; 

o Device off-line 

OPTICAL 
HEAD READ 

ASSE!1BLY 

TAPE 
LOAD 

SWITCH 

o Disengage Hammer Bank latch 

o Open print band cover 

o Loosen slide tension spool 

TAPE 
DRIVE 
SPOOL 

o Place tape around both spools and tension tape 

o Press tape start 

o Close band cover 

o Position paper 

o Make printer ready 
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DPS 6 HARDWARE/PERIPl-ERALS 

BAND PRINTER ERROR CONDITIONS 

o Power indicator ON not lit 

Check main power 

o Paper jam 

Clear jam 

Press Alarm/Clear 

o Status error conditions 

01 Paper supply low 

83 Printer band not locked 

04 Hammer Bank open 

06 Ribbon Motion fault 

09 No tape in VFU reader 

18 VFU Memory not loaded 

17 Loss of print synchronization 

40 Band speed fault 

50 System status fault 

88 Off-line and ready 

77 On-line 

15-42 



DPS 6 HARDWARE/PERIPl-ERALS 

BAND PRINTER MAINTENANCE 

o Daily 

Check for print quality 

General appearance of device 

o Weekly 

Vacuum device 
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DPS 6 HARDWARE/PERIPHERALS 

DIU9687 DISKETTE CHARACTERISTICS 

• 

o 5 1/4 inch media 

o Single or double-sided 

o 256 byte sectors 

o 655K byte capacity 

o Double density 
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DPS 6 HARDWARE/PERIPl-ERALS 

DISKETTE DEVICE CONTROLS/INDICATORS 

HEADS LOADED __ _,__..._.__ 
INDICATOR 

ACCESS COVER 

o Operator Control Panel 

Power switch 

Access cover button 

Heads loaded indicator 
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DPS 6 HARDWARE/PERIPHERALS 

DISKETTE LOADING/UNLOADING PROCEDURES 

I I !=! WRT-~ l'!"'NABU: u-4- s ~ .in~h I ~BEL I 
..._...------r,1- SINGLE-SI!iE:O DISKETTE 

MEDIA INDEX BOLE 

I 

DOOSLE-SIO!O DISKETTE 
MEDIA I!li4JEX HOLE 

~------_j__ SPINDLE HOLE 

~------~-ACCESS WINDOW 

~-...,__- WR!TE ~NA.9LE 
8 inch 

INSERT THIS ENO !~!'O DISKETTE ONIT 

INSERT THIS S!OE FACING UP 

o Loading procedures 

Set power switch ON 

Press Access Cover button 

Insert diskette 

Close cover 

o Unloading procedure 

Press Access Cover button 

Remove diskette 

Close cover 

Set power switch OFF 
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DPS 6 HARDWARE/PERIPHERALS 

DISKETTE DEVICE MAINTENANCE 

o Performed monthly 

o Procedures 

Power down diskette 

Vacuum outside of unit 

Open access door. vacuum under cover 

Clean outside of unit with damp cheesecloth 

Observe any damage to diskette chamber 
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DPS 6 HARDWARE/PERIPHERALS 

DISKETTE SPECIAL CONSIDERATIONS 

o Diskette material should be stored in an operating 
environment the same as the diskette device 

o Abrupt changes in relative humidity must be avoided so as 
not to damage the diskette recording material 

o Never bundle or use paper clips on diskette recording 
•ate rial 

o Store each diskette in its provided envelope when not in use 

o Do not expose diskettes to direct sunlight 

o Labels affixed to diskette material must not obstruct the 
index sensing hole 

o Keep diskette clean 

o Dirt and smudges can reduce the intensity and accuracy of 
reading or recording signals 
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TOPIC XVI 

DPS 6 BOOTSTRAP 

Objectives: Upon completion of this topicF the student will be 
able to: 

1. Power-up/power-down the DPS 6 system. 

2. Perform bootstrapping procedures to the DPS 6 
system. 

3. Identify system halts and utilize correct 
operator response. 
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DPS 6 BOOTSTRAP 

BOOTSTRAP PURPOSE 

o SYSTEM START-UP 

Bootstrapped into main memory 

Configuration Load Manager <CLM> 

System task group <SS> 

Start_up.EC file 

o STAGE 3: FULLY SPECIALIZED SYSTEM START-UP 

CLM_USER file fully operational 

Start_up.EC file permanent 

Total hardware environment 

Routinely performed 
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DPS 6 BOOTSTRAP 

SYSTEM POWER-UP PROCEDURES 

Disk 
Storage 

(lnpuVOutput) 

~ C;entral 

~ "~r=. · 5i=Proce=ssor=:.t 

·@QD-1-+---.J 
D1skette~ut) ~ 

(lnpu~Outp/ ./ 

<SP<;;P 
Local Display 

Screens (Output) 
and 

Keyboards (Input) 
Printer 

(Output) 

Tape 
Storage 

(~npuVOutput) 

o Turn key in PANEL SECURITY keylock to the right 

o Set system console power control switch to ON 

o Set red central processor power control switch to ON 

o Mount system pack on disk device designated as boot device 

o Power up boot disk device 

o Power up remaining peripheral devices (diskettes. printer. 
tape driver. etc.> 
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DPS 6 BOOTSTRAP 

BOOTSTRAP DEFINITION 

o Following power-up procedures. additional operator action 
is needed to get the system up and running 

o These additional operator actions are known as bootstrap 
procedures or boot procedures 

o During bootstrap operation. the system will: 

Perform internal checks and tests to he sure all is 
well internally 

Read bootstrap and intermediate loader records from 
system disk pack into memory 

Read configuration file that defines all system 
hardware 

Read and execute start up files for vario~s components 
required for a proper operating environment 

Nofity operator via the console that the above actions 
are occurring 

o Bootstrap procedures are performed by utilizing either: 

Central Processor Control Panel. or 

Operator•s Console with System Control Facility <SCF> 
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lloneywell 

DPS 6 BOOTSTRAP 

CENTRAL PROCESSOR CONTROL PANEL 

REGISTER LOCATION CONTENTS 

RIJ tll/111!3 
0 0 0 0 0 

MONITOR DC all UF CHIU TllAHIC STOP ltUfll 

0 0 0 0 0 0 0 

CONTROL m~rn~oooocru 
§)[!][Q] EXECUTE[[) 

M • •lllOtllY AODltl• 
• • MIMORYDATA 
., .. ,Mil 
C1 • Ill MIDI 
DI • t•TRucnGll 
01.0J DATA 
11 • ITATUI 
U • PAOGAAll ------------------------->....- COUlllTH 

LOAD CHAlllGI "-UI I •ITI "IAD ITOP alADY 

I I I ,_i,,..-1_, I I 

CONTROL[g~~~oo~ lcLRl[!J 0 EXECUTE E 
' ' CllAA llLICT P&.UI I UICUft 

CONTllOL KEYS IDENTIFIED DY FUNCTION 
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DPS 6 BOOTSTRAP 

o CONTROLS/INDICATORS 

Power 

Panel Security 

Register Display 

Location 

Contents 

Monitor Indicators 

DC on 

Check 

Traffic 

Run 

Load 

Change 

Stop/Step 

Ready 

CONTROL PANEL 
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DPS 6 BOOTSTRAP 

BOOTSTRAP PROCEDURES 

~92_) 
.. QltTf" L.OC,..YION CD'Tltffl rmrmi~ 

D 1 0 0 4 0 0 ~~~ 
0 0 0 0 0 rmi~ ..,..,()It QC aot Liii ~QI """'< •• ,,, --

~ 0 0 0 0 0 0 0 
~~~ .a..c~ " ... ..,,, """"° ···~ ~ 

QEJD c:J r:.J8r::J ~~~ 
ClON~ EJ[!]EJ 1 ll'tQ/TI [!] ~ 

CENTRAL PROCESSOR CONTROL PANEL 

o STOP f!..J: 
o CLEAR 

QLT 
o LOAD 

o EXECUTE 

o STOP 

SELECT (L t . ) ·H o oca ion ~~ 

o CHANGE <Contents> 

o READY 

o EXECUTE 
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DPS 6 BOOTSTRAP 

OPERATOR CONSOLE KEYBOARDS 

+ -. 

VIP7301 Standard Edit Keyboard 

I,. 

SCF Overlayfor the VIP7301 Standard Edit Keyboard 
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DPS 6 BOOTSTRAP 

NORMAL SCF BOOTSTRAP PROCEDURES 

o Performed after system power-up 

o Check that word 11PANEL 11 is displayed in status line at bottom 
right of console screen 

o Bootstrap key sequence: 

STEP 

CLEAR - wait for CHECK indicator to extinguish 

LOAD 

EXECUTE - wait for TRAFFIC and CHECK indicators to 
extinguish 

EXECUTE 

ESC ESC # cir - change to CONSOLE mode 

o To reboot the system: 

Change from CONSOLE to PANEL mode using ESC ESC • cir 

Perform bootstrap key sequence shown above 
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DPS 6 BOOTSTRAP 

CONSOLE OPERATION 

o Set Date 

o SS 

o SH 

SD "YYYY/MM/DD HHMM" Return 

TIME 

NOW 

Executive System Group 

Command response 

User Group 
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DPS 6 BOOTSTRAP 

POWER-DOWN PROCEDURE 

o Press red STOP key on central processor control panel 

o Power down all storage devices 

o Unload and store the media. if applicable to site 

o Power down all peripheral devices 

o Press POWER Switch on central processor unit to OFF 
position 
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TOPIC XVII 

DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

Objectives: Upon completion of this topicF the student will be 
able to: 

1. Define different types of storage media. 

2. Create a disk volume. 

3. Determine disk space usage. 

4. Initialize a tape volume. 
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FORMAT: 

RULES: 

DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

COMMAND LINE STRUCTURE 

command-name [arg 1 arg 2 ••• arg nJ 

1. Command line has up to 252 characters. 

2. Arguments are separated by one or more spaces 
<No space before command name>. 

3. Two <or more> commands may be entered on a single 
line by using 11

;
11 between each command. 

4. A single command may be continued <on another line> 
by ending the previous line with "&". 

ARGUMENTS: 

Types: Positional and Keyword 

Arguments with embedded spaces must be enclosed 
with quotes (• or "). 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

COMMAND arg1 -arg2 [-opt1J 

ARGUMENTS 

POSITIONAL 

CONTROL 

jopt2l 
~pt:J 

o Individual item of data passed to command 

o Optional arguments represented by brackets 

o Position~ in command lin& indicat&s which variable data is 
passed 

o Keyword whose value specifies command option preceded by 
hyphen 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

MULTILINE COMMANDS 

DP MVFILE.L & 
-DESTINATION "A SITE" 

DP IT & 
& 
DP MYFILE.L & 
-DESTINATION "A SITE" 

o & as last character of physical line indicates continuation 

o First character of continuation line may not be a blank 

o & alone overrides preceding lines with & 

o Maximum 252 characters 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

CREATE VOLUl'E <CV> 

CV path [ctl_argsl 

o Create or make change to a disk volume 

o Path is a positional argument 

!device_name[>vol idl 

Device upon which volume is mounted 

o The following control arguments CANNOT be used in the same 
command line 

-FT vol_id Formats the volume 

-RN vol_id Changes the volume and root directory 

-BT Creates bootstrap records 

-MD n Creates a memory dump bootstrap record and a 
file DUMPFILE to contain a dump of memory 

May be used with -BT argument 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

DISK SPACE USAGE 

GO ! RCMtHJ >FSD 

GO ""FSD>UDD>PAT 

GG 

SHRINK AGSD>UDD>PAT>TEST 

o Space used on disk or within a directory 

o Defaults to working directory 

o Total number of sectors and amount used 

o Available areas 

o Shrink-disk files only 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

CREATING TAPE VOLUMES 

IT !MT900 -VOL TAPEA 

IT !MT900 -VOL TAPEB -FSET TAPEB 

IT !MT900 -VOL TAPEC -FSET TAPEB 

o Formats and labels tape volume for output 

o Multivolume set 

o FSET continuation feature 

Set name remains the same 

Volume names must be unique 

o Volume and set names 1-6 characters in length 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

DETERMINING WORKING DIRECTORY 

User enters: 

LWD 

System Response: 

AWKVOL>MARGE>COURSES 

o Full pathname of working directory 

o No arguments 
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0 

DPS b OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

CHANGING LOCATION IN FILE SYSTEM 

SNOOPY 

UDD 

DEV PRO 

Change Working Directory <CWD> command~ 

Any valid pathname 

Examples: 

CWD hSNOOPY>UDD>DEV 

CWD <PRO 

CWD << 

CWD UDD 
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DPS 6 OPERATOR COP9'1ANDS AND FILE SYSTEM UTILITIES 

LIST NAMES <LS> 

LS [ctl_argsJ [entry_nameJ 

o List information about one or more files and/or directories 
contained in the working directory of specified directory 

o Control arguments 

-PN path 

-F 

-D 

-DTL 

Any valid pathname other than working 
directory (default> 

List only file entries 

List only directory entries 

Detailed listing for each entry 

o [entry-nameJ file or directory name 

o Directives 

<er> - display next screen of output 

Q - quit 
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DPS 6 OPERATOR COl'IMANDS AND FILE SYSTEM UTILITIES 

LIST NAMES EXAMPLES 

RDV: 
LS 

Directory: ADATA2>UDD>BOWERS>H488 
Time: 1985/85/11 1129.82 

DATA2 IND 48 
DATA2 INX 8 
MASTER SEQ 8 
NEW_MAST SEQ (I 

P1 F_R 24 
P2 F_R 24 
PROG1 .C SEQ 16 
PROG1 .L SEQ 24 
PROG1 .0 SEQ 8 
PROG2.C SEQ 24 
PROG2.L SEQ 48 
PROG2.0 SEQ 24 
SAM1 .EC SEQ 8 
SAMPLE.EC SEQ 8 

Total Sectors: 264 
RDV: 

17-11 



DPS 6 OPERATOR Cot'lt1ANDS AND FILE SYSTEM UTILITIES 

SEARCH RULES 

FORMAT: 

EX: 

RESPONSE: 

FILES SYSTEM CONTROL <Cont•d.> 

display the currently-defined search 
rules. 

LSR 

LSR 

... SVSVOL <working directory> 

'"SYSVOL>SYSLIB1 

'"SYSVOL>SYSLIB2 

17-12 



DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

FILE SYSTEM CONTROL <CONT•D> 

I 
~LIST HOUNT REQUESTS display all outstanding ~ount 

requests. 

FORMAT: LMR 

EX: LMR 

POSSIBLE RESPONSES: 

<AA> MOUNT SYSPK3 

<AB> MOUNT A VOLUME ON MSM88 

<BB> MOUNT TLABL ON MT981 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

I 

I 

/CANCEL MOUNT REQUEST 

FILE SYSTEM CONTROL 

Cancel a mount request. 

FORMAT: CMR [pathJ [ctl-argJ 

path: vol id 

""vol id 

!device [>volidJ 

ctl-arg: -GID gp_id 

EX: CMR 

CMR SYSPK3 

CMR -GID AA 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 
) 

~TATUS SVSTEH <STSl 

STS Cctl_argsJ 

o Display general system status 

o Control arguments 

-ALL List the active files and volume identifiers 
for all devices 

-SVMPD dev_name List the status of a specific device 

-GROUP 

-LBR 

-AVA ti 

List all task groups by group and memory pool 
identifier, current state of the group and 
current user_id 

List all entries on the batch request queue 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

SYSTEM STATUS EXAMPLES 

o Example 1 CSTS -ALL> 

STS -ALL 
SYMPD_NAME CHANNEL DEVICE VOLUME USAGE AVAILABLE_SECTORS VOL/FILE MEMBER 

MSM00 
MSM01 
MSM02 
MSM03 
MSM04 
DKS00 
DKS01 
DKS02 
SILENT 
CONSOLE 
LPT00 

0400 
0480 
0500 
0800 
0880 
·1200 
·1280 
1300 
C000 
C000 
•1380 

--~--

TYPE ID PHYSICAL LOGICAL SET_NAME NUMBER 
4361 AS010A 98 3112 389 
4361 hDATA2 3 22856 2857 
4363 ARDC 3 695360 43460 
4361 ADATA3 0 178792 22349 DATA3 
4361 ADATA4 1 168528 21066 

2017 D] ~ 2011 D . 
201"1 ·" D ~ 
3A00 ··· 0 
3Al!Jf!J '· 23 
2000 h D 

-------- .-·-·------~--------··-··-~ 
-·=--·----·-··-------------··--------··----------

o Example 2 CSTS -SYMPD MSM00) 

STS -SYMPD MSM00 
SYMPD_NAME CHANNEL DEVICE VOLUME USAGE AVAILABLE_SECTORS VOL/FILE MEMBER 

TYPE ID PHYSICAL LOGICAL SET_NAME NUMBER 
MSM00 0400 436·1 ·"S010A 98 31 ·12 389 

o Commands entered at the operator•s console 

o Issued from either SS or SH 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

STATUS SYSTEM - OPERATOR ONLY 

& 0 Example 1 <STS -GROUP> 

STS -GROUP 
GROUPS: ~em 
LS STATE: A P L: IE USER ID: FRICK.INSTRUCTOR.FSD 
L4 STATE: A POOL: IB USER ID: MOORE.INSTRUCTOR.FSD 
L2 STATE: A POOL: ID USER ID: BOILES.ADMIN.FSD 
Lfi STATE: A POOL: IF USER ID: OCL.DEV.FSD 
LF STATE: A POOL: AB USER ID: FORSYTH.SYS_ADMIN.ADM 
RB STATE: A POOL: AB USER ID: RBF_PULL.DSS 
SL STATE: A POOL: AB USER ID: LISTEN.SYS_ADMIN 
NB STATE: A POOL: AB USER ID: N_RBF.DSS 
NF STATE: A POOL: AB USER ID: N_RFF.DSS 
SF STATE: A POOL: AB USER ID: N_RFF.DSS 
SS STATE: A POOL: AB USER ID: SWITCHER.SUBSYSTEM.SYS 
PQ STATE: A POOL: PQ USER ID: OAS.DAEMON 
MR STATE: D POOL: AB USER ID: 
MS STATE: A POOL: AB USER ID: SEND_t1AIL.DAEMON 
SP STATE: A POOL: AB USER ID: IO.DAEMON 
TM STATE: A POOL: AB USER ID: NTM.NTM.NTM 
SN STATE: A POOL: SN USER ID: CP.ADMIN. 
$0 STATE: A POOL: SN USER ID: NOI.ADMIN. 
SE STATE: A POOL: SS USER ID: OPERATOR.SYSTEM.QPR 
SB STATE: D POOL: USER ID: 
SH STATE: A POOL: AB USER ID: HIS.Lb.A 
SS STATE: A POOL: $$ USER ID: 

------ Example 2 <STS -LBR> 

t--
0 

STS -LBR 
BATCH REQUESTS: 
USER ID: >>UDD>MOORE>BATCH.EC 
CMD_IN: >>UDD>MOORE>BATCH.EC 

o Commands entered at the operator•s console 

o Issued only from SS 
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DPS 6 OPERATOR COHMANDS AND FILE SYSTEM UTILITIES 

UTILITIES 

SAVE - save specified directories and/or files. 

FORMAT: SAVE path out_path [ctl_argJ 

ctl_arg: -LEV n 

EX: SAVE ASYSVOL !MT988>SAVTAP>SYSVOL.SV 

SAVE DIR1 >UDD>JONES>SAVFIL =LEV 3 

~
1 

RESTORE - restore the specified files previously saved. 

FORMAT: RESTORE save_path [start_dirJ [ctl_argJ 

ctl-arg: -MERGE 

EX: RESTORE !MT98S>SAVTAP>SYSVOL.SV ASYSVOL 

RESTORE >UDD>JONES>SAVFIL DIR2 

RESTORE !MT90S>SAVTAP>SYSVOL.SV ASYSVOL & 
-MERGE 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

;.:: DATE 

DATE/TIME 

- set system clock to specified date and time. 

FORMAT: sD •yyyy/mm/dd hh Gm E:ssu. 
SD •1981/10/13 1351:35• EX: 

SD •1981/11/12/ 0800• 

SD "1982/01/05 12" 

TIME - display current date and time. 

FORMAT: TIME 

EX: TIME 

response: 1981/01/13 1351 :35.016 
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DPS 6 OPERATOR COl'1t'IANDS AND FILE SYSTEM UTILITIES 

I STATUS GROUP <STGl 

STG group_id [ctl_argsJ 

o Display the status of the issuing task group or specified 
task group 

o Group_id is a positional argument 

o Control arguments 

-TASKS List the status of each task in requested group 

-FILES List names of all files currently associated with 
the group 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

STATUS OF GROUPS EXAMPLES 

Example 1 <STG SH> 

STG SH 
SH STATE: A POOL: AB USER ID: HIS.L6.A 
ERROR OUT:!CONSOLE 
USER OUT: !CONSOLE 
TASKS: 
ST 049 D AMT 
LT 048 W EC 

CMD IN: !CONSOLE 
USER_IN: !CONSOLE 

Example 2 CSTG SL -FILES> 

STG SL - FILES 
SL STATE: A POOL: AB USER ID: LISTEN.SVS_ADMIN 
ERROR_OUT:!CONSOLE 
USER_OUT: !CONSOLE 
FILES: 
FILE: AS01SA>ML>MLFILE.EN 

2 4FB3 0 
FILE: AS01SA>USER_REG>TERMINALS 

1 4FB1 0015 0 
FILE: AS010A>USER_REG>PROFILES 

3 6FB2 0814 0 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

FORMAT OF MESSAGES 

OUTPUT MESSAGES 

1. Cgp-id> message 

Ex: <SH> RDV 

2. #n Cgp-id) message 

Ex: #3 <AA> WHAT TIME IS PM? 

<requires operator responses> 

INPUT MESSAGES 

must begin with a space and end with a carriage return 
<CIR> on the command line. 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

INPUT RESPONSE MESSAGE 

1. n text 

n: 0-9 

text: message_response <i140 char.> 

EX: 3 PM IS AT 1700! 

2. text <This is the response for message #0) 

Ex: YOUR SCRATCH TAPE IS READY. 

NOTE: A numbered output message must have been received prior 
to the response. 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

INPUT TASK GROUP MESSAGES 

1. message 

EX: RDN 
CWD >UDD>JONES;LWD 

NOTE: This form is used with the commands. either operator or 
user. depending on the operator•s default task group. 

2. gp-id message 

EX: SH RDN 

SS CSD -LIB2 >SYSLIB2 

NOTE: This is intended for use with an operator group that is 
not the default task group. 
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DPS 6 OPERATOR Cot1t1ANDS AND FILE SYSTEM UTILITIES 

OUTPUT ~SSAGE CONTROL 

1. Halt Output 

- Enter one space only with D..2 CIR. 

2. Resume Output 

- Enter a with C/R. 

3. Entering input while output is still being displayed do the 
following steps: 

Enter 1st character of input 

Wait until the output stops displaying 

Enter rest of message 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

DIRECTIVES TO DIM 

1. ~ 

- Display all unanswered numbered messages. 

2. c :qp-id: 

- Changes the operator default task group. 

:SH: 

:ss: 

3. C Pnnn 

nnn = 000 - 999 <tenths of a second> 

- Changes the pacing rate of output messages to nnn 
tenths of a second. 

Ex: C P030 <all output messages will be displayed 
no less than 3 seconds apart> 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

BREAK PROCEDURES 

1. To break <suspend> a running command in an operator task 
group: 

C B qp-id 

Ex: ~C BSH 

Rules: 1. Gp-id cannot he SS 

2. Lead task of the group must he the command 
processor; i.e •• the group must he designed 
to accept user commands. 
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DPS 6 OPERATOR COMMANDS AND FILE SYSTEM UTILITIES 

BREAK PROCEDURES <Cont•d.> 

2. RESPONSES TO A BREAK: 

SR: resume execution of suspended command 

uw: terminate the suspended command 

NEW-PROC: terminate all commands and restart the group. -
terminate the group ("logging off") 

terminate the current directive <used only when in 
the LINKER or EDITOR subsystems> 

any other: execute the new command. but stay in break mode. 

Ex: C BSH 

**BREAK** <response indicating break mode> 

uw 
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TOPIC XVIII 

MISCELLANEOUS OPERATIONS 

Objectives: Upon completion of this topicp the student will be 
able to: 

1. Initialize a removable disk pack using the 
Removable Storage Initialization Program CRSIP>. 

2. Describe configuration requirements for printer 
operation. 
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MISCELLANEOUS OPERATIONS 

REMOVABLE STORAGE INITIALIZATION PROGRAM <RSIP> 

Freestanding utility program that can be used to format and 
initialize labels on permanent, structured removable and non
structured removable disk packs for MSU040~/04~2/450 only. 

Dialog 

Concurr~ execution 

Functions 

Checks for vacant spindles 

Checks for device types/status 

Writes pack label 

Validates/formats alternate tracks 

Adds/deletes entries in defective llink directory/defective 
space history table 

Hard copy provided 
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MISCELLANEOUS OPERATIONS 

~MOVABLE STORAGE INITIALIZA!~DN_ PROGRA~l 
- / 

THE RSIP PROGRAM INITIALIZES REMQVABLEP UNDEDICATED DISK PACKS 
FOR USE UNDER GCOS. THE FOLLOWING JOB STREAM CAN BE USED TO 
CALL RSIP INTO EXECUTION. 

$ SNUMB 
$ IDENT 
$ USER ID 
$ OBJECT ]-) RSIP OBJECT DECK 

$ DKEND 
$ EXECUTE 
$ PRIVITY 
$ DATA I}> QeTIONAL DEFECTIVE SPACE 

DATA CARDS 

$ SYSOUT C* 
$ ENDJOB 
***EOF 
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DISK STRUCTURE 

A ~TR UC TUR ED DISK PACK HAS THE FOLLOWING FORMAT: 

SECTOR • CONTENT 

(ij DISK PACK LABEL 

1 DEFECTIVE LLINK DIRECTORY 

2 RECOVERY TABLE <ST1 ONLY> 

3 ALTERNATE TRACK TABLE 

4 DEFECTIVE SPACE HISTORY TABLE 

5-n AVAILABLE SPACE TABLE 

A NON-STRYC!JJRED PACK WILL HAVE THE DISK PACK LABEL AND THE 
ALTERNATE TRACK TABLE. 
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The following is a quick reference list identifying RSIP 
questions and valid responses. ----
'"'C: ._... :..:.~---·---....::::~~---------.--

Note that most messages are displayed in two parts, comprising 
a message pref ix identifying where the problem occurred, and the 
message itself. Only the messages are listed. However, they 
are grouped alphabetically according to the message type or 
prefix: 

1 

2 

3 

where: 

SS SSS 

i 

CCC 

dd 

xx ••• x 

yy ••• y 

Pref ix 

<None> Message is free standing. 

S#sssss DP iccc-dd 

S#sssss DP iccc-dd STATUS ERROR WAS xxxxxxxxxxxx 
SA = YYYYYYYYYYYY 

SNUMB 

input/output controller port number <0-7> 

input/output controller channel number <8-31 
for an IOM, ~-127 for an IMX or IOX, 8-63 for 
an IMU or an IOP> 

- Device identifier 

Status error code 

Seek address of error 

Note also that, unless specified otherwise, entering EOM Cend of 
message> is identical to a NO response. 
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RSIP Messages And Responses 

I~e Message 

1 ENTER DEVICE IDENT <iccc-dd) 

1 INVALID DEVICE !DENT 

1 DEVICE IS ALREADY ASSIGNED. WAIT? 

2 S•sssss DP iccc-dd 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

ANY ATT DATA? 

CLEAR ALTERNATE TRACK TABLE? 

CLEAR DEFECTIVE LLINK DIRECTORY TABLE? 

CLEAR DEFECTIVE SPACE HISTORY TABLE? 

DEFECTIVE PACK-TOO MANY DEFECTIVE TRACKS ARE IN 
CATALOG. UNABLE TO UPDATE OR DELETE LLINK 
DIRECTORY TABLE 

ENTER DEfECTIVE SPACE DATA 

ENTER DELETE LLINK DATA 

FORMAT? 

HARDCOPY? 

HEADER VERIFICATION FAILURE INDICATES FORMATTING 
REQUIRED TO CONTINUE. CONTINUE? 

IF DEVICE NAME NOT 11nnn 11 ENTER NEW DEVICE NAME 

2 IF LLINKS/AU SIZE NOT "nnn" ENTER NEW LLINKS/AU 

Response/Result 

iccc-dd 

reissues "ENTER 
DEVICE !DENT" 
message 

EOM/V 

Message pref ix 
for following 
messages 

D.O.A.L.V 
images/EOM 

EOM/Y 

EOM/Y 

EOM/Y 

Refer to messa~ 
description 
following end c 
table 

D.O.A.L.V 
images/EOM 

D.O.A.L.V 
images/EOM 

EOM/Y 

EOM/V 

EOM/V 

><><></EOM 

SIZE mmm/EOM 

2 IF PACK • NOT 11 ppppp 11 ENTER DEVICE PACK • 

2 IF PACK NAME NOT "><><><><><><><><><><><><" ENTER NEW PACK 
NAME 
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Message Response/Result 

2 IF PACK SEQ. # NOT "nnnnn" ENTER NEW PACK SEQ. # nnnnn/EOM 

2 IF PACK TYPE NOT 11ttttt 11 ENTER NEW PACK TYPE 

2 IF RETEN. PERIOD NOT 1199999 11 

ENTER NEW RETN. PERIOD 

2 INITIALIZE? 

2 INVALID DATA 

2 IS LABEL INFORMATION BAD? 

2 LABEL INFORMATION 

2 NAME OF DEVICE TYPE 

2 NO ALTERNATE TRACK TABLE 

2 NO DEF. LLINK DIRECTORY 

2 POWER OFF ON CHANNEL, CONTINUE? 

2 RELEASED, WANT IT ASSIGNED? 

2 SIMULATE NSTRUC PACK? 

2 STARTING LLINK # NUMBER OF LLINKS 

2 STILL PLAN TO CHANGE SWITCH? 

2 STILL PLAN TO MOUNT NEW PACK? 

2 STILL PLAN TO POWER UP CHANNEL? 

2 TEST TRACKS? 

2 UNABLE TO BUILD AST IMAGE/ETC. SPACE-xxxxxx 
Ml IQT TM TT T ~I T 7C' n11.1 QVC?TC'M C?T .l\.DTI ID? 
I ''-'""' I .A.l .. .A. I .A..-W'-.A. £.'- ~·· ,_, I 'tJ I '-1 I 'tJ I "'' I VI : 

NSTRUCT/STRUCT/EOM 

Site-determined 
NNNNNN/EOM 

EOM/T 

D,.O,.A,.L, Y 
images/EOM 

EOM/Y/LONG 

information only 

information only 

information only 

information only 

EOM/Y 

EOM/Y 

EOM/V 

Reier to message 
description 
following end of 
table 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

2 UNABLE TO ERASE LLINK DIRECTORY TABLE, CONTIUNE? EOM/Y 

2 VACANT,. WANT A NEW PACK? EOM/Y 

2 VERIFY TRACK HEADER? EOM/Y 

2 WILL PACK BE USED ON NPS SHARED UNIT? EOM/Y 
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~ Messa~ 

2 WRITE INHIBITED, CHANGE SWITCH? 

2 WRONG DATA RECEIVED WHILE VERIFYING DEF. TRACK 
FORMAT, CONTINUE? 

2 WRONG DATA RECEIVED WHILE WRITING DEF. TRACK 
FORMAT, CONTINUE? 

Response/Resul 

EOM/Y 

EOM/Y 

EOM/Y 

3 S#sssss DP iccc-dd STATUS ERROR WAS xxxxxxxxxxxx Message prefix 
SA=yyyyyyyyyyyy following mess 

3 EOF WHILE VERIFYING, MUST FORMAT TO CONTINUE 
CONTINUE? 

3 WHILE FORMATTING, CONTINUE? 

3 WHILE FORMATTING DEFECTIVE TRACKS, CONTINUE? 

3 -WHILE READING ATT, CONTINUE? 

3 WHILE READING DEF. LLINK, CONTINUE? 

3 WHILE READING DEF. HISTORY, CONTINUE? 

3 WILE READING LABEL, CONTINUE? 

3 WHILE TESTING, CONTINUE? 

3 WHILE VERIFYING, CONTINUE? 

3 WHILE WRITING ATT, CONTIUNE? 

3 WHILE WRITING DEF. LLINK, CONTINUE? 

3 WHILE WRITING DEF. HISTORY, CONTINUE? 

3 WHILE WRITING IN AST IMAGE, CONTINUE? 

3 WHILE WRITING DEVICE AST IMAGE, CONTINUE? 

3 WHILE WRITING LABEL, CONTINUE? 

3 WHILE WRITING RCV/DISK SCF SPACE, CONTINUE? 

18-8 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 

EOM/Y 



MISCELLANEOUS OPERATIONS 

RSIP SAMPLE DIALOGUE 

???spawn rsip 

*S#RSIP ASKS PRIVITY, ID =OPNSUTIL •• GRANT? 

???grant rsip 

*SRT RSIP -81 a 9.976 .MRSIP <588) 

S# RSIP DP 0-08-85 INIT? <EOM=N> yes 

S# RSIP DP 0-08-85 IS LABEL INFO BAD? <EOM=N> 
H-6088GE PHXdnnnn DISC*PACK NSTRUCT800000mmddyy000000088881 yes 

S# RSIP DP 0-08-05 IF PACK # NOT 00880 ENTER NEW # dnnnn 

S# RSIP DP 0-08-05 IF NAME NOT DISC•PACK ENTER NEW NAME 

S# RSIP DP 0-88-05 IF PACK TYPE NOT NSTRUC ENTER NEW TYPE struct 

S# RSIP DP 0-08-05 IS LABEL INFO BAD? <EOM=N> 
H-6888GE PHXdnnnn DISC*PACK STRUCT888888mmddyy088888888881 

S# RSIP DP 8-08-05 LLINKS PER ALLOCATION UNIT? 1 

S* RSIP DP 0-08-85 FORMAT? <EOM=N> yes <Takes appx. 15 min.> 

S# RSIP DP 0-88-85 SIMULATE NSTRUC PACK? <EOM=N> 

S# RSIP DP 0-88-05 REPLACE ALTERNATE TRACK TABLE? <EOM=N> 

S# RSIP DP 8-88-85 CLEAR DEF. LLINK DIRECTORY? <EOM=N> yes 

S# RSIP DP 8-88-85 CLEAR DEF. SPACE HISTORY TABLE? CEOM=N> yes 

S# RSIP DP 8-88-85 DEF. SPACE DATA?<EOM=N> 

S# RSIP DP 8-88-85 DELETE LLINK?<EOM=N> 

S# RSIP DP 0-08-05 TEST? <EOM=N> yes <Takes appx. 28 min.> 

S* RSIP DP S-08-~5 VERIFY? <EOM-Ni yes <Takes appx. 10 min) 

S# RSIP DP 0-88-05 IF DEVICE NAME NOT ST4 ENTER NEW NAME rd5 

S# RSIP DP 8-88-85 WILL NPS DATA BE STORED ON THIS PACK? <EOM=NO> 

S# RSIP DP 8-88-05 HARDCOPY? <EOM=N> yes 

S# RSIP DP 0-08-85 ENTER COMMENT? <EOM=N> none 
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S# RSIP 
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DP 0-08-05 ~NIT? <EOM=N> skip 

ALL CHECKEDP DO YOU WISH TO INITIALIZE A NEW PACK? CEOM=N> 

*EOJ RSIP -01 Q10.529 
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PRINTERS 

Printer Printer Characters VFC/ Print 
Device Type Capabilities Per Line VF~ Speed 

<LPM> 

PRU1100 Drum BCD 132 VFU 1100 

PRU1200 Belt ASCII,. BCD 136,. 160 VFC 1200 

PRU1600 Belt ASCII,. BCD 136,. 160 VFC 1600 

PRU0901 Belt ASCII,. BCD 136 VFC 900 

PRU1201 Belt ASCII,. BCD 136 VFC 1200 

PRU0903 Belt ASCII,. BCD 136 VFC 900 

PRU1203 Belt ASCII,. BCD 136 VFC 1200 

PRU0908 Belt ASCII,. BCD 136 VFC 900 

PRU1208 Belt ASCII,. BCD 136 VFC 1200 
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PRINTERS <Cont•d.) 

STARTUP EXAMPLE 

A SITE HAS TWO BELT PRINTERS CONFIGURED, ONE USING A STANDARD BCD 
PRINT TRAIN, THE OTHER USING A SITE UNIQUE ASCII PRINT TRAIN AND 
VFC. THE FOLLOWING EXAMPLE SHOWS THE AFFECTED CARDS IN THE 
SITE•s STARTUP RUN STREAM. 

$ CONFIG 

$ INFO ASCII 
$ IOM-0 PUB-30,PR1200.UNITS-1.UNIT-1. 
$ ETC TRAIN-1130,136,PR1 

s IOM-1 PUB-28,PR1600.UNITS-1,UNIT-1 
$ ETC TRAIN-764.160.PR2 

$ TRAINS 401/764/GCOS, 
s ETC LONG,402/1130,ASCl14 

SEDIT 

$ FILDEF DS1,PRINTIMAGE,3 

WNl<S 
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PRINTERS <Cont•d.> 

PTRAIN 

CHANGING PRINT TRAINS IS A RELATIVELY SIMPLE PROCEDURE. THE 
OPERATOR CAN DIRECT LOADING OF THE CORRECT BELT IMAGE THROUGH 
THE USE OF THE PTRAIN CONSOLE VERB. THIS VERB IS USED TO 
INFORM THE OPERATING SYSTEM OF THE NEW PRINT TRAIN SO THE 
PRINTER•s BUFFER CAN BE FILLED WITH THE APPROPRIATE IMAGES. 
THE FORMAT OF THIS VERB IS: 

PTRAIN ICC DD nnnn 
or 

PTRAIN ICC DD xx xx 

WHERE: ICCDD = MASS STORAGE DEVICE ON WHICH BELT IMAGE FILE 
RESIDES. 

nnnnn = NAME OF BELT IMAGE FILE 
xxxx = 4 DIGIT <OCTAL> BELT IMAGE FILE IDENTIFIER <IF 

THE 4-DIGIT IDENTIFIER IS USED TO DEFINE THE 
FILE, THE FIRST DIGIT MUST BE 0 OR 1 AND THE 
VALUE CANNOT EXCEED 1777> 

THE NAME OR 4-DIGIT OCTAL IDENTIFIER MUST AGREE WITH THE 
INFORMATION ON THE TRAINS CARD AT STARTUP. THE APPROPRIATE 
IMAGES MUST RESIDE ON THE PRINTIMAGE FILE FROM STARTUP <IF 
STANDARD 1130,1,2,764> OR THE TRAIN/VFC IMAGE MAINTENANCE 
CTVIM> PROGRAM. 
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SAVE AND RESTORE FUNCTIONS - OVERVIEW 

The save function copies permanent cataloged files from mass 
storage deviceCs> to offline storage on magnetic tape. The 
restore function copies saved cataloged files from magnetic tape 
to mass storage deviceCs>. Note that the restore operation 
provides the version of the file at the time of the save; 
thereforep the file is generally out-of-date at the time a 
recovery operation is performed. 

Save and restores can be exercised by either the site/system 
administrator or the user to save and restore files and 
catalogs. Depending on the objectives desiredF a variety of 
save-and-restore combinations and time intervals can be 
employed. For exampleF if the installation is attempting to 
reduce mass storage fragmentationp the save-and-restore sequence 
can be performed on a scheduled basis. If the installation is 
using these functions to transport files to another installation 
for processing on an alternate systemp the save-restore sequence 
can be performed as needed. 

There are two levels for each save and restore function: 

o master saves and master restores 

o user saves and user restores 

The remainder of this section discusses each level in detail. 
A further description of the FILSYS directives used to perform 
these functions will be covered later in this appendix. 

Master Save And Restore Functions 

Saves and restores performed by the site/system administrator 
are called master saves and master restores. 

A master save function provides backup files and catalogs and 
serves as a base for maintenance and utility functions. The 
master save function is initiated by a SAVEMAST directive within 
a $ FILSYS activity. The SAVEMAST directive defines the type of 
save to be performed. Each SAVEMAST directiveF regardless of 
the number and type of save options specif iedF generates .9.!l!. 
related set of save tapes. 

NOTE: A total save of the installation data base should be 
performed periodically <e.g.F weekly> as a preventive 
measure against loss of the data base. 
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Similarly. the master restore function is initiated by a 
RESTOREMAST privileged directive with,a $ FILSYS activity. The 
RESTOREMAST directive defines the type of restore to be per
formed. Depending on the options included in the RESTOREMAST 
directive. the restore function writes all or selected subsets of 
the saved catalogs <except in the case of a device restore> and 
files from the save tapes to the appropriate mass storage 
catalogs and files. 

Master saves and restores can be used in the following ways: 

o Master save and restore functions can be used to reduce 
fragmentation of space on mass storage devices by 
compacting catalog structuresp file content. and mass 
storage allocation tables into contiguous locations. 

o The master save function can be used to facilitate the 
transfer of infrequently used mass storage files or mag
netic tape. <The master restore function then can be 
used to write the files from magnetic tape to mass 
storage when they are required for processing.> 

The master save function can also be used to transport 
files and catalogs to another system for processing. 
<The restore function is then employed to copy files and 
catalogs from the save tapes to mass storage at the 
alternate installation.> 

o The master restore function can be used to reinstate 
mass storage files and catalogs from save tapes. if part 
or all of the data base is destroyed. 

The proper scheduling of save functions also provides backup for 
files and catalogs. thereby helping preserve the integrity of 
the installation•s data base. 

Master saves or restores apply to both permanent disk and 
removable structured disk packs. Saving and restoring is quite 
similar on the two device types. which are described separately 
later in this appendix. 

User Save And Restore Functions 

A master save or restore may encompass multiple files and cata
logs for one or more user identifications. However. a user 
save and restore can be restricted to an individual file or to 
a single user identification. User saves and restores are 
initiated by the SAVE and RESTORE FILSYS directives. respec
tively. Unlike master saves and restores. user saves and 
restores do not require privileged FILSYS directives. 
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Tape Files For Saves And Restores 

A tape file to be used for a save function <andp subsequentlyp 
in a restore function) is defined by a $ TAPE JCL statementp 
which must be included in a $ FILSYS activity. 

File code PS must be included on the $ TAPE statement to specify 
the save tapes to be used. If this statement is not included in 
the activity or is out of sequence in the job streamp the 
message 

***NO PRIMARY SAVE DEVICE FURNISHED*** 

is printed on the save report <see "Output Reports From Save 
Processing" later in this section>. 

Save tapes created during the save function must be submitted as 
related sets during the restore function. Note that the $ TAPE 
statement identifying the save must specify file code PR in the 
restore function. 

SAVE TAPE FORMAT 

The save tape is composed of the following elements in the 
sequence indicated: 

1. Task block - The task block is the first record on the 
save tape and contains the save options specified in 
the directive. This record is used by the restore 
function for analysis and verification. 

2. SMC record - This record follows the task block and con
tainsr for every master saver the SMCs from device ST1 
specified to be saved. System Master Catalogs are not 
saved from other devices. 

3. Catalogs - SMCs are followed on the tape by the user 
catalogs specified to be savedr for every master and 
user save. Catalogs are saved only from device ST1. 

4. File content - This record containsr for every master 
and user savep the content of all the user files speci
fied to be saved. 
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DUPLICATE SAVE TAPES 

Duplicate save tapes can be created in case a faulty magnetic 
tape is encountered during the restore function. The duplicate 
save tape is defined in the $ FILSYS activity by specifying 
file code XS on a separate $ TAPE JCL statement. 

Hash Contention Among Contesting Jobs 

During a save or restore function. System Master Catalog CSMC> 
classes are locked and unlocked by FMS. as required. When a 
job updates catalog structures in a specific SMC class. FMS 
locks that class to prevent access by any other job<s>. Wh~n 

updating is successfully completed. the class is unlocked a•d 
made available to the next job that requires access. 

Locking of SMC classes can create processing delays during con
current save or restore functions when two or more jobs attempt 
to simultaneously access user identification within the same 
class. <The first job to gain access to a user identification 
locks the entire class. Therefore. other jobs seeking access to 
user identifications within that class are delayed from 
executing.> This conflict is referred to as hash contention. 

Hash contention causes the jobs to execute serially as a series 
of sin9le jobs. As a result. the multiprogramming advantages 
offered by concurrent processing are negated to a great degree. 

Hash cantention can also result when a save or restore operation 
contends with other jobs (either batch or Time Sharing> for the 
same SMC class. This is especially true in the case of a 
restore operation. During save operations the effect is not as 
great. because the hash is not shut for extended periods of 
time, 

During a restore operation. the substructure is restored first. 
then the content is restored. The hashing <assignment of 
entries to classes> is shut while the substructure restore 
function is process. but it is frequently open during the 
content restore function. As a result. contention bet~een the 
resiore operation and other jobs is reduced. and system through
put is increased during content restoration. 
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Device Contention 

Contention can also occur during: 

1. a save or restore function when the save or restore 
tries to access the same device as other jobs executing 
in the system 

2. a restore function when requests are made for mass 
storage allocation modules. 

This f6rm of contention is referred to as device contention and. 
like h•sh contention. also affects concurrent saves and 
res to des. 

I 

Seria~ And Concurrent Save And Restore Processing 

Multiple saves or restores can be performed as a series of jobs 
run serially (i.e •• tand1em> or concurrent.ly. The advantages 
offered by serial and coricurrent processing apply equal.ly to 
saves and restores <refer to "Full Restort!s 11 later in this 
appendix>. 

Serial saving and restoring occurs when e~ch save or rest~re job 
is executed separately. Concurrent saving\ and restoring o ~curs 
when two or more save and. restore jobs are executed simultan
eously. 

Concurrent saving and restoring takes full advantage of th~ 
multiprogrammi~·~ feature of GCOS 8 software. This approac~ not 
only reduces the total amount of proce~•sor time re qui red to 

1 

execute one or- more save or restore jo.bis s•~rially. but also \uses 
the processor more efficiently by reducing 1 the amount of tim\e 
the processor is idle during 1/0 operation~. 

I 

Only one SAVEMAST or RESTOREMAST directive\ need be specified in 
each job for concurrent saves and restores~ 

Effective concurrency is contingent on the ·degree of prevaiL\ng 
hash contention and device contention. 1 

\ 

\ 
To pn~vent bash conter1tion. each directive must specify a \ 
different subset of tbe installation•s file system with no \ 
over lap in .hashes. Al so. SMC classes in c~ series of concur re ~t 
save and r~store funct.ions must not be duplicated when using t\he 
"RANGE" opt::ion. For e>eample: ranges 0-6,. 7-14. 15-22. and 
23-27 do n~t produce hash contention becau•se the classes are not 
duplicated. However. r.anges 0-6. 4-14. 15 -22 and 23-31 wi 11 
produce ha sh contention because classes 4. 5. and 6 are dupl i·
cated. 
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To prevent device contentionr each SAVEMAST directive must 
specify a different subset of the installation•s permanent 
devices with no duplication of device names. Also. device 
names in a series of concurrent device saves must not be 
duplicated when using the "DEVICE" option. For example: the 
subsets /ST1rST2/p /ST3rST4/r and /STSrST6/ do not produce 
device contention because the device names are not duplicated. 
Howeverr the subsets /ST1rST2rST3/r /ST3/ST4rSTS/r and /STSPST6/ 
will produce device contention because the device names ST3 and 
STS are duplicated. 

NOTE: The DEVICE option on the RESTOREMAST directive is not 
intended to perform a total restore by a succession of 
concurrent restores. See "Master Restore On Permanent 
Devices" later in this appendix. 

Avoidance of duplicate classes does not eliminate device con
tentionr and avoidance of duplicate device names does not elim
inate hash contention. Howeverr both hash and device contention 
can be eliminated between concurrent saves or restores. 

If all files of all user identifications of an exclusive range 
of FMS hashes are placed on a subset of devicesr which does not 
contain any files from a different range of hashesr and this 
step is performed for all ranges of hashes in the system. no 
contention occurs when concurrent RANGE saves or restoresr or 
concurrent device saves are executed. This type of file place
ment is done by using the "RESET" and "RENAME" options on the 
RESTOREMAST directive. No options need be specified on the 
RESTOREMAST directive if a complete restore of what was saved is 
required. If options are specified. these must apply to a sub
set of the save data. Whether options are used or notr the 
degree of concurrency in the restores is the same as that 
obtained in the saves from which the restores were made. 

MASTER SAVE PROCESSING ON PERMANENT DEVICES 

Master saves apply to permanent disk packsr volume sets. and 
removable structured disk packs. Saving is quite similar on the 
device types~ which are described separately. 

Because the save function applies to permanent files. it is 
commonly referred to as a "perm save". Save functions fall into 
three categories: partial savesr full saves. and total saves. 
Each save type can be initiated by a SAVEMAST privileged 
directive. 
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o A P-artial save copies only those files that were up
dated or created during a specific time from mass 
storage to save tapes. Partial savesp as the name 
impliesp are interim functions to total saves. <See 
"Partial Saves - Since And Incremental" below.> 

o A full save copies all files for a specified subset of 
a data base from mass storage to the save tape. The 
subset can be user identificationp classp or mass 
storage devices. A full save can serve as an alter
native to either a partial or total save <see "Full 
Saves On Permanent Devices" later in this section>. 

o A total save copies all files for all users from all 
permanent mass storage devices to the save tape. A 
total save provides a basis for the next series of 
partial saves and normally is performed less frequently 
than partial saves. The term "total save" usually 
refers to one job saving all permanent cataloged 
files on a set of related magnetic tapes. Howeverp 
under certain circumstancesp this term could refer to 
multiple full and partial saves as those achieved by 
a total save. An entire catalog and file structure can 
be saved by a series of related full and partial savesp 
when each full and partial save copies a portion of the 
structure that is not copied by any other full or 
partial save. An example of this is the results that 
can be achieved by the RANGE option on the SAVEMAST 
directive. By specifying a series of ranges Ci.e.p 
hashesjp all fiies for all user identifications can be 
copied to the save tape (e.g.p specify ranges 0-6p 7-15p 
16-25. and 26-31). 

Unless otherwise statedp total save discussed in this 
text refers to either of the preceding definitionsp 
that isp a single job or multiple saves (see "Total 
Saves On Permanent Devices" later in this section. 

On an ST1 device savep only: all SMCsp catalogsp and file con
tent to be saved for the specified user identifications are 
saved for each partialp fullp and total save. 

Partial Saves - Since Incremental 

Partial saves are subordinate to a total save. A series of 
partial saves usually is preceded and followed by a total save. 
Partial saves often are coordinated between total saves to 
provide a set of backup tapes containing current versions of 
files that were updated subsequent to the last total save. 
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Restore time can he affected by the options specified on the 
SAVEMAST directive for partial and total saves. Less time is 
consumed if the same options are used for both the partial and 
total saves. 

Site personnel can establish a pattern for performing the save 
sequence. Among the factors to he considered are (1) the volume 
of changes to be allowed between saves; <2> the criticality of 
the user•s data; (3) the degree of security sought; and (4) the 
amount of overhead allowed with respect to the time required and 
the number of magnetic tape reels involved when performing save 
functions. For example7 some sites may wish to perform partial 
saves on a daily basis and total saves on a weekly basis. Other 
sites may find it desirable to perform multiple partial saves 
throughout the day and to perform one total save during a period 
when no file updating is permitted. 

When using partial saves7 it is of primary importance to care
fully manage the resulting save tapes and listings to that the 
most current versions are available when a restore function is 
required. It is quite time consuming to track files through the 
listing to determine which save tape contains the appropriate 
files. 

Partial saves are divided into two categories: since saves and 
incremental saves. Each of these categories provides an alter
native to total saves and full saves7 as described below. 

SINCE <PARTIAL> SAVES 

Since saves are specified by the SINCE/date7time/ option on the 
SAVEMAST directive. This option permits selective file saves. 
When a since save is performedp only the following files are 
copied to the save tape: 

o files updated during the specified save period 

o files created during the specified save period 

c files restored since the last total SAVEMAST <even if 
before the specified save period)p unless RESET/RFILES/ 
was used at restore time or in an intervening "since" 
SAVEMAST. 
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Since saves are particularly effective in providing current 
versions of files in the event an unplanned restore function is 
required <e.g •• when file restoration is the result of a mal
function rather than as the result of a site-initiated mass 
storage maintenance procedure>. Files copied to the save tape 
as the result of since saves are more current than those copied 
as the result of a total save or a full save that preceded the 
since saves. 

Unless the 11 BUSY 11 option is used in the save function. any files 
that are busy when a since save is performed are not saved. 
Each busy file is identified by file name on the save report 
<the letter B is printed following the file name to indicate 
that the file was busy>. A busy file subsequently can be saved 
by another since save <provided the file is not busy at that 
time>. 

The date and time fields can be used to achieve the following 
results: 

o Date And Time Field Constant 

If the date and time fields are constant from one since 
save to another. it is recommended that the beginning of 
each since save period be the date and time the most 
recent total or full save job was begun. 

This approach results in redundant saving. All f~les 
that were restored. updated. and created during the save 
period (i.e •• during the period between the most recent 
total save and the current since save> are copied to the 
save tapes generated by each since save. However. while 
redundant saving requires additional time during the 
save functions. it can save time during a subsequent 
restore function. Only the save tapes from the most 
recent since save and from the most recent full or total 
save are required as input to the restore function. All 
other save tapes can be disregarded. 

o Date And/Or Time Field Change 

By changing the date and/or time fields. the since save 
period can be reduced. When doing so. it is recommended 
that the starting point of each since save be the date 
and time the previous since save job was begun. 
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Additionally. the RESET/RFILES/ option can be included on a 
SAVEMAST ••• SINCE directive to eliminate redundant saving in all 
subsequent since saves. Files that were restored during the 
since period that is specified on the SAVEMAST ••• SINCE directive 
are saved for that period. When the RESET/RFILES/ option is 
specified. the files are not saved during the next save period 
if they were restored during the preceding period. 
<RESET/RFILES/ has no effect on files that were updated or 
created during the period.) 

If the RESET/RFILES/ option is not included on the SAVEMAST ••• 
SINCE directive. all files that were restored during each save 
period since the total restore are copied to the save tapes with 
each since save. 

Figure A-1 compares the amount of redundant saving that can be 
avoided by using the RESET/RFILES/ option. with the amount of 
redundant saving that results if the option is not used. The 
arrows between identifiers repre~~nt the period over which 
restored files are saved. 

R S1 S2 S3 

With ~ I RESET/RFILES/ < > < > < .)' 

and 11Since 11 date 
of preceding save 

Without < > I RESET/RFILES/ < > 
and Since date of < > 
the restore 

where: 

R Total restore 

S1 First since save following total restore; when used. 
RESET/RFILES/ option specified on this directive 

S2 - Second since save following total restore 

S3 Third since save following total restore 

Figure A-1. Effect Of RESET/RFILES/ Option 
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By using the RESET/RFILES/ optionp less time is required to 
complete the subsequent save functions. If a restore is 
performed subsequentlyp the output (i.e.p save tapes> from each 
since save and from the most recent total save are required as 
input (in reverse chronological order>. 

The use of the RESET/RFILES option should be governed by the 
following rules: 

o To avoid redundant saving of filesp use this option when 
the date and/or time fields change. Once is enough to 
save restored filesp because all "since" saves are 
required as input in a subsequent restore. 

o Do not use this option when the date and time fields are 
constant; in this casep only the latest 11 since 11 savep 
plus a full or total savep is required as input in a 
subsequent restore. 

INCREMENTAL <PARTIAL> SAVES 

Incremental saves are specified by the 11 INCR 11 option on the 
SAVEMAST directive andp like since savesp are based on a period 
of time. This option allows site techniques personnel to 
execute a save job at any time Ce.g.p every few hoursp daily or 
every few days). All files that were updatedr createdr and 
restored since the last save functionr including any type of 
saver are copied to the save tape. 

An incremental save is similar to a since save when the date and 
time specified are that of the last save. Howeverp an incremen
tal save does vary in other respectsp as shown: 

o The user can inhibit incremental saves of specific 
files. Unless overridden by the userr all permanent 
cataloged files are subject to incremental saves when 
the 11 INCR 11 option is specified on the SAVEMAST 
directive. To exclude an individual file from the save 
functionp the user can specify the INCRTSAVE/NO/ option 
on the FCREAT directive when the file is created or on 
the FMOD directive when the file is modified. The 
INCRSAVE/NO/ option has no effect on since saves. 

o Because the starting point of the save period can be a 
variety of save types (e.g.r a since savep a device 
savep or a range save)p the results of two successive 
incremental saves may not have continuity. For example. 
if there are several other kinds of saves performed 
between two incremental savesp there may be little 
relationship between the results of the incremental 
saves. Converselyr since saves provide sequentialp 
related results. 
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o When an incremental save aborts. the 11 INCR 11 option 
should not be used to rerun the save. because the files 
that were saved in the aborted save cannot be saved 
again. If used. only those files not saved before the 
abort will be saved. 

Full Saves On Permanent Devices 

A full save preserves a subset of the system user identification 
residing on permanent devices. There are three categories of 
full saves: 

o range saves 

o don•t-do or do-only saves 

o device saves. 

By executing a series of full saves. it is possible to obtain a 
total save of the system user identification. which is the sum 
of the full saves of the subsets of system user identifications. 
Each additional full save that is executed concurrently with 
other full saves reduces the time required to perform the 
overall save function. 

As with other types of concurrent saves. the full save reduces 
total amount of processor time required to perform the save 
function. Also. the processor is utilized more efficiently 
because the amount of time it is idle during I/O operations is 
reduced. 

A subsequent total restore requires a set of restores. each 
having a full save as input. The input to the restore function 
can also be a partial save and a full save. In this instance. 
if the partial save applies to all user identifications in the 
system. the restore directive options must specify the subset 
of user identifications that were saved in the full save. 
Another method is to execute a set of partial saves. each 
specifying a subset of user identifications that correspond to a 
subset in a full save. In this instance. no options need be 
specified in the restore function. 

When full saves and partial saves are used as input to a restore 
function. the subset restored must be the same for the full save 
and for the partial save. 
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RANGE CFULL> SAVES 

Range saves offer more versatility than any other type of full 
save. A range save is specified by the RANGE/m7n/ option on the 
SAVEMAST directive <where m is the number C0-31> of the SMC 
class at which the save function is to begin and n is the number 
of the class at which the save is to end). A range can define 
from 1-32 classes. All SMC entries7 catalog structure7 and file 
content for all user identifications within the specified 
classes are copied to the save tape. 

Range saves can be performed sequentially or concurrently. By 
specifying two or more ranges on the same SAVEMAST directive 
<e.g., SAVEMAST •.• RANGE/2,5/,RANGE/10,13/), the save is per
formed sequentially. Concurrent saves require that each range 
be specified in a separate job. For example, the directives 
SAVEMAST ••• RANGE/2,5/ and SAVEMAST ••• RANGE/10713/ should be 
included in separate jobs to initiate simultaneous copying of 
files within SMC classes 2-5 and 10-13. 

When performing concurrent range saves7 it is recommended that 
approximately the same amount of data is saved by each job. An 
even distribution of data across these jobs reduces the amount 
of overall time required to complete the full save. 

Using the information from the reports generated by a MASLST 
directive, it is possible to determine a division of classes 
that yields approximately the same amount of data from each 
range. Note7 that each range will not necessarily comprise an 
equal number of classes. For example7 ranges 0-97 10-147 and 
15-31 could constitute an equal division of the total data to 
be saved. 

Erroneously specifying the same class in more than one job 
nullifies the advantages gained from concurrent saves. This 
results in the concurrent saves being run as sequential saves7 
which require as much processor time7 more main memory, and 
more save tapes than a total save. 

DON·T-DO AND DO-ONLY CFULL) SAVES 

The Don•t-Do And Do-Only saves are two types of full saves that 
can be specified to allow selective exclusion or inclusion of 
user identifications from or in the save function. 

These two types of saves are selected by including the following 
options in the SAVEMAST FILSVS directive. 

o DONTDO/user name, ••• / 

o DOONLY/user name, ••• / 
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The DONTDO option identifies the user whose files and catalogs 
will not be saved by the save function to be performed. This 
option can be used to reduce the amount of input necessary when 
a majority of the users are to be included in the save function. 
For example, if the save function is to include files for 8 of 
10 user identifications, the DONTDO option can be used to 
identify the two users who are to be excluded from the function. 

The DOONLV option specifies the user identification whose files 
are to be included in the save function. This option is often 
used when the save function is to encompass only a few users. 
For example, if the save function is to include files and cata
logs for only 2 of 10 user identifications, the DOONLV option 
can be used to identify those two users. 

NOTE: The DONTDO and DOONLY options are not intended for use as 
full saves or total saves. Such use of these options is 
time consuming. <For example, hash contention can result 
if a DOONLY restore is being performed from different 
save tapes. Also, serial processing often results.) 
Therefore, it is recommendP~ that these two options be 
used with discretion to exclude or to include specific 
user identifications in the save process. 

DEVICE SAVES FOR TOTAL RESTORE 

The output from device saves can be used as input to a total 
restore without significantly affecting the time required to 
complete the restore (i.e., if the files for user identifi
cations are organized by subset of devices). Otherwise, sel
ective restores from device saves will take considerable time, 
because files for specific user identifications usually are 
spread across most devices, and a restore function must be 
executed from every device save in order to restore the files. 

In addition, if device saves are not organized as described 
under "Total Saves On Permanent Devices" below, they are 
subject to hash contention, which slows the save process. 
Nevertheless, device saves can significantly reduce the time 
required to restore files when properly used in association 
with device restores. 

Device saves are specified by the DEVICE/device name/ option on 
the SAVEMAST directive. As indicated, this type of save can be 
used as an alternative to other types of full saves or as a form 
of total save. 
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A device save and subsequent device restore can be quite 
effective when a mass storage device malfunctions. The fol
lowing procedure can be used to save and restore the content 
of the malfunctioning device. 

1. Perform a device save immediately following the mal
function, if possible. 

2. Initialize the malfunctioning device. 

3. If the device save was successful, perform a device 
restore. If the device save was not successful, restore 
files to the device using save data from the most recent 
full saves Ce.g., if six range saves were performed, six 
device restores must be run using data from each save>. 

A series of device saves encompassing all configured mass 
storage devices can be run as an alternative to a total save. 
For example, if the system configuration includes nine disk 
drives, a series of three saves, each identifying three 
different devices, will yield results comparable to those of 
a total save. This is inefficient because the same results are 
generated bv a total save using an option-free SAVEMAST 
directive or by a range save that identifies all 32 SMC classes. 

The format of the save tape generated by a device save can 
differ from that of other types of saves. If ST1 is not among 
the devices identified on the SAVEMAST directive, only the file 
content is saved from the identified device(s). However, when 
ST1 is named en the SAVEMAST directive7 all SMC entriesF all 
catalog structures for all user identifications, and file 
content from ST1 and other specified devices are saved. 

If a file spans two or more devices, FMS saves the entire file 
from all devices on which the file resides, even though only one 
device may be specified on the SAVEMAST directive. Only one of 
the devices need be specified to save the entire file, which is 
referred to as a multi-device file. This device can be the one 
on which the file begins, ends, or partially resides. 

The 11 0NLY 11 option can be included on the SAVEMAST ••• DEVICE 
directive to restrict the save function to only those devices 
identified on the directive. This option overrides saving of an 
entire multidevice file. The "ONLY" option is used to best 
advantage when a device is used as a full save <as opposed to a 
total save> to restrict the save function to the content of the 
named device. 
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The RDERR/JOURNAL/ and RDERR/DUP/ options on the FCREAT 
directive have the same effect as the ONLY option on multidevice 
files <i.e., only that portion of the file residing on the 
device that is identified on the SAVEMAST directive is saved). 

Total Saves On Permanent Devices 

In a total save, one job executes until the entire data base 
Cthe SMC, the entire catalog structure, and all permanent cata
loged files) is copied from mass storage to a single set of 
save tapes. A total save is specified by a SAVEMAST directive 
that includes no options requesting either partial or full 
saves. 

Total saves are often the most advantageous type of saves for 
sites with small mass storage subsystems (i.e., from one to four 
devices>. Under these conditions, a total save is the easiest 
to control, and results in less confusion when the restore is 
performed. 

The most effective way to perform a total save is to execute 
concurrent range saves. This technique almost entirely reduces 
the problem of hash contention. 

One of the disadvantages of a total save is the time required, 
which often necessitates substitution of alternative approaches. 
As previously indicated, concurrent processing of multiple full 
saves can yield the same results as a total save, in much less 
time. 

A second disadvantage of a total save is that, if the save job 
terminates abnormally, the entire job must be rerun. 

COMBINATIONS OF SAVE OPTIONS 

Combinations of save options can be included on the SAVEMAST 
directive to provide the installation personnel with additional 
flexibility. The options can appear in any sequence on the 
directive. 

Save options in combination must be used with caution. Table 
A-2 and its related notes provide some guidelines for using 
combinations of save options. Number 1 through 9 in the table 
correlate with the Notes that follow it. 
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Table A-2. Combinations Of Save Options 

!NCR DONTDO DOONLY RANGE SINCE DEVICE 

!NCR - 1 1 2 4 1 

DONTDO 1 - 3 5 1 6 

DOONLY 1 3 - ~ 1 8 , 

RANGE 2 5 7 - 2 9 

SINCE 4 1 1 2 - 1 

DEVICE 1 6 8 9 1 -

Notes For Use Of Save Option Combination Table 

1. Though these options are compatible <i.e., they do not 
result i~ an error condition>, normally they are not used 
in combination. The !NCR or SINCE option usually is 
intended to generate an all-inclusive save that emcompasses 
all file-updates, file-create, and file-restore activity 
during a specific time frame. 

2. The !NCR or SINCE option frequently is used in combination 
with the RANGE option. If a series of serial or concurrent 
range saves encompasses all 32 SMC classes, it is recom
mended that the save period be the same fer each RANGE 
option. Incompatible save periods may make it difficult to 
use the resulting save tapes in subsequent restore 
functions. 

3. These options are incompatible. The message "ILLEGAL USE OF 
OPTION'' is written to the save report and the job is 
aborted. 

4. These options do not cause an error condition. They are not 
intended to be used in combination, but instead as alter
natives to each other. 

5. These options are compatible only if the user identifica
tions defined with the DONTDO option are within the SMC 
classes idenfified with the RANGE option. If the user 
identifications are outside the specified range, the DONTDO 
option has no effect. For example, if RANGE/0,5/ is spec
ified and the user identifications to be excluded from the 
save function are in classes 12-14, files for all user 
identifications within classes 0-5 are saved. 
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6. If the DEVICE option is used as a full save <i.e •• all con
figured devices are specified on the SAVEMAST directives>. 
DONTDO option can be used to exclude specific user ident
ifications from the save function. However. the DONTDO 
option must he included on each directive specifying the 
DEVICE option for the exclusion to be effective. 

If the DEVICE option is not included on all directives. 
portions of files for that user identification are saved: 

a. if the files span more than one device. and 

h. if the files reside on a device for which the DONTDO 
option was excluded. 

7. If the DOONLY and RANGE options are used in combination. the 
RANGE option has no effect. Only user identifications 
specified with the DOONLY option are saved. 

\ 

8. If the DOONLY option is included with the DEVICE option. 
only files residing on the named device<s> are saved for 
user identifications specified with the DOONLV option. 

9. Only files for user identifications within the specified 
range are saved from the specified device <as well as from 
nonspecified devices if the files span multiple devices). 

More than two options can be used in combination for a single 
save function. However. the circumstances requiring more than 
two options are much less frequent than those requiring only 
two options. The preceding table notes can help identify 
permissible combinations. For example. the RANGE. SINCE. and 
DEVICE options can be used in combination to save files for 
users within a specified range <RANGE>. that reside on a 
specific device <DEVICE>. and that had file activity during a 
specific time period <SINCE>. 
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RERUNNING SAVE JOBS 

Though system failure or abnormal job termination seldom occurs 
during a save functionp either can require that the entire job/ 
activity be rerun. When either occursp processing of the job/ 
activity halts. Because there is no means of restarting at the 
point of interruptionp the entire save function must be rerun. 

If only one job terminates abnormally during a concurrent save 
functionp only that job must be rerun. All other jobs included 
in the concurrent save continue to execute to normal 
termination. 

If an incremental save terminates abnormally,, the "!NCR" option 
of the SAVEMAST directive must be changed to the 11SINCE 11 option,, 
and must specify the date and time of the previous save before 
the job is rerun. The save tapes that were produced up to the 
time the abort occurred can be used in a subsequent restore. To 
make use of these tapes,, the save can be rerun with the 11 INCR 11 

option to save those files that were not saved before the abort. 
In a subsequent restore,, both s·ets of tapes should be used as 
input to the restore. 

Output Reports From Save Processing 

A listing of the contents of the save tape is printed for each 
save function (i.e.p for each SAVEMAST directive processed> and 
is referred to as the save report. This listing is printed fol
lowing the Execution Report. To specifically override printing 
of the save report,, the LISTOPT/NO/ option must be specified on 
the SAVEMAST directive. 

The save reportsp as well as all save tapes,, should be main
tained in a safeguarded area for subsequent restore functions. 
Information on the save report appears in the following 
sequence: C1> all SMC entries are listed first; <2> the cata
log structure for each user identification in the SMC then is 
listed in the same sequence as the SMC entries were printed; C3) 
finally,, information for each saved file <e.g.,, the file namep 
the device on which the file resides,, and the amount of space 
allocated for the file) is printed for each catalog structure 
entry. 
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Whenever a reel of save tape fills and copying of file content 
switches to another reel. the following message is printed on 
the save report: 

***START REELrrrrrFILE SER.#fffffREEL SEG.nnnn 

where: 

rrrrr 
f ffff 
nnnnn 

reel serial number 
file serial number 
reel sequence number 

If a JCL statement of the form$ FILE PX.lud.1L is included in a 
STAK save activity. the contents of the file will be printed at 
the beginning and end of the save report. For an example of the 
PX file format. refer to 11PX Processing During STAK Save" at the 
end of this section. 

The Execution Report contains definitive information regarding 
the reel serial. reel sequence. and file serial numbers. 

Two methods can be used to process tape during a restore 
function. The first method includes the use of every tape 
generated during the save function to restore file and catalog 
content. The second method reduces processing time by using 
only those tapes containing files being restored. <This latter 
method requires use of the save report to determine which tapes 
contain the needed files.) 

1. Identify the hash (i.e •• SMC class) in which the user 
identification for this file resides. 

2. Refer to the file content portion of the save report to 
locate the correct hash and to determine if the correct 
user identification was included in the save function. 

3. Scan the files listed with the user identification to 
determine if the required file was included in this save 
function. If the file was included. the required save 
tape is identified by its reel serial number. If file 
content resides on more than one tape. the ***START REEL 
rrrrrFILE SER.#fffffREEL SEG.nnnnn message is printed 
immediately preceding the file name to indicate a reel 
that occurred. and to indicate that the file may begin 
on the preceding reel. 
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As each save function is completedF the save report should be 
reviewed to verify that all files intended to be saved were 
savedF and those files have no exception statuses. The possible 
save function exception statuses are "R":r 11 A"i- and "B". 

o 11R 11 status - An attempt was made to save a file that is 
in restore-lock status; the file is not saved and the 
letter R is printed following the file name on the save 
report. 

o "A" status - An attempt was made to save a file that is in 
abort-lock status; the file is saved and the letter A is 
printed following the file name on the save report. The 
file is inaccessible until recovery procedures are taken 
to remove the status. 

o "B" status - An attempt was made to save a file that is 
busy; the file may be partially updated when the save is 
completed. Each busy file is identified on the save 
report <the letter B is printed following the file name). 

In additionF the save report should be reviewed to determine 
whether an error occurred during the save function. The report 
page number on which an error diagnostic is printed is 
identified at the top of each save report page. 

A summary of the error messages can be obtained at the end of 
the execution report by submitting a $ SYSOUT ER JCL statement 
with the save activity. 

MASTER RESTORE ON PERMANENT DEVICES 

The restore function reverses the 
by copying System Master CatalogF 
from a save tape to mass storage. 
restore functions fall into three 
and total restores: 

procedure of the save function 
catalogsF and file content 
Like the save functionsF the 

categories: partialF fullF 

o A P-artial restore copies from the save tapes to mass 
storage only those files and catalogs that were 
allocated since the specified date. Partial restores 
are restricted to use of the SINCE option. 

o A full restore copies a specified subset of the data 
base from the save tapes to mass storage. The subset 
be user identificationsF classesF and mass storage 
devices. 
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o A total restore copies all files for all users contained 
on the save tapes from the tapes to mass storage. For 
example. use of the same options on the RESTOREMAST 
directive to restore files as were used on the SAVEMAST 
directive to save the files is considered a total 
restore. 

As with the term "total save". two definitions apply to 
the term total restore. A total restore can refer to 
one job restoring all permanent cataloged files from a 
set of related save tapes. or to multiple full restores. 
An entire catalog and file structure can be restored by 
a series of full restores when each full restore copies 
a portion of the structure that is not copied by any 
other full restore. Unless otherwise stated. total 
restore refers to either of the preceding definitions. 
Each of these functions can be initiated by the 
RESTOREMAST privileged directive. 

NOTE: Only save tapes created by a SAVEMAST directive 
can be used as input to master restore. 

SMCs, Catalog, And File Content Restore Processing 

The following describes processing common to all types of 
restores for System Master Catalogs <SMC>. catalogs. and file 
content. 

SMCs are first restored from the save tapes for the specified 
user identifications - except in device restores. or when 
restoring from device saves which did not have ST1 specified. 
If these catalogs exist in the system. they are replaced with 
those of the save tapes; otherwise. they are created. Duplicate 
SMCs are created or replaced if SMCDUP is specified during 
startup. 

Catalog structures are restored from the save tapes for the 
specified user identifications. except in device restores or 
when restoring from device saves which did not have ST1 
specified. The following procedure is observed when restoring 
catalog structures: 

1. The catalog structure <if present> and the subordinate 
catalogs are first scanned for busy files. If the user 
identification files are busy during the restore. these 
files are bypassed and pertinent messages are printed 
on the execution report. If no busy files are encount
ered. the catalog structure and the file space are 
returned to the system. 
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2. Nextp the catalog structure is restored to a device 
specified as a catalog device during startup. If CATDUP 
was also specified at Startup7 a duplicate structure will 
be restored on a different catalog device. 

3. Once the catalogs for the files are found7 they are set 
restore locked and the restore lock status remains in 
effect until the file content is restored. Restore 
locked files will be restored on a different catalog 
device. 

Restoration of file content must always be RFeceded by 
restoration of SMCs and catalogs. When SMCs and catalogs have 
been restored7 then all file content can be restored from the 
save tapes <except in device restorep when duplicate files are 
used to restore file content>. The follow procedure is observed 
when restoring file content: 

1. Unless a device name or a device type was specified when 
the file was created7 file content is restored to :ne 
mass storage device containing the most available space. 
Note that this device may not be the device from which 
the file was saved. If a file was restricted to a 
specific device or to a device type when the file was 
created and the device is not configured at the time file 
restoration is attempted7 corrective action can be taken 
by specifying Con the RESTOREMAST directive> one of two 
options to allow the restore: RESET/DEVICE/ or RENAME. 

a. The RESET/DEVICE/ option can be included to remove the 
device name restriction7 thereby permitting restor
ation of the files to any mass storage device. 

b. The RENAME option can be specified to assign the name 
of another mass storage device to the filesp thereby 
permitting restoration of the files to that device. 

2. When the file content restore is successfully completedp 
the restore lock is removed and the files become 
available for immediate use. 

Any file whose content was not restored will remain 
restore locked. The file catalog is then unusable until 
the busy indicators are cleared <RESET/BUSY/ is discussed 
later in the FMOD directive)p the system is rebooted or 
the file is released using a FILSYS activity run with 
$ PRIVITY. 
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Restoring From Since And Incremental Saves 

Restoring the correct versions of catalogs and files from multi
ple sets of save tapes that were created by since or incremental 
saves can be ensured when performing any type of restore 
function by submitting the sets in a specific order. The order 
is the reverse chronological sequence and requires processing 
the most current set of save tapes first and going backwards in 
sequence until reaching the oldest set of tapes. 

Once a file or catalog is restored during a restore function, it 
is not replaced when a less recent version of the file or 
catalog is encountered during processing of a subsequent set of 
tapes. 

Restoring Save Tapes 

The following procedure is recommended to restore one or more 
sets of save tapes: 

1. Process the most current set of save tapes created by a 
since or incremental save. Within this set, submit the 
tapes in reel sequence number order. 

2. When the set of save tapes has completed processing, the 
console message SSSS PREV. SINCE, INCR, OR TOTAL SAVE 
TAPE#, OR <E>ND is issued Cwhere sssss = SNUMB>. One of 
the following actions may be taken: 

a. If there are additional sets of tapes to process from 
other since or incremental saves, enter the file 
serial number of the next most current set of tapes 
and process those tapes as previously described. 

b. If there are no additional sets of since or incremen
tal save tapes, enter the file serial number of the 
tapes generated by the most recent total or full save 
and process those tapes. 

c. If there are no additional sets of save tapes to be 
processed, enter "E" or END at the console in response 
to the preceding message. 

3. If the date or time option was charged for each since 
save, all since saves and the total save must be used as 
input to the restore. The same applies to incremental 
save. If the date or time remained constant for each 
since save, only the last since save and the total save 
need be input to the restore. 
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DuP-licate Save Tape For Restore 

A duplicate save tape can be created for use in the event that 
the original save tape cannot be read during a restore function. 
When a read problem occurs during a restore function. the 
following message is issued to the console: 

sssss***READ TAPE ERROR*** COPY# IS UNKNWN CA>BORT. 
<C>ONTINUE. COPY# 

The console operator should take one of the following alter
native actions: 

o Enter "A" at the console to abort the activity; the 
restore job must be rerun. 

o Enter "C" to continue the activity. This results in by
passing restoration of the file tht was being restored 
at the time of the read error. The restore function 
resumes with the next file. Bypassed files are not 
restored to mass storage and are left in a restore 
locked status. 

o Enter the file serial number of the duplicate tape 
<COPY #) to indicate that the duplicate save tape 
replaces the original save tape. System software then 
issues the following message to identify the device on 
which the duplicate save tape is to be mounted: 

*MNT TAPE S#sssss i-cc-dd REEL# 

where: 

sssss SNUMB 

i-cc-dd !OM number. channel numberp and device 
number. respectively 

The Restore program forward-spaces the tape to the location at 
which the original save tape was positioned when the read error 
occurred. If FMS is unable to correctly position the duplicate 
tapeF one of the following messages is written to the restore 
report and the job is aborted: 

***UNABLE TO POSITION COPY TAPE*** or 

***READ ERROR DURING COPY POSITIONING*** 
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Partial Restores 

Partial restores are restricted to since restores only: the !NCR 
option is not permitted on the RESTOREMAST directive. A since 
restore is specified by the SINCE/date/ option on the 
RESTOREMAST directive. Although the SINCE option on the 
SAVEMAST directive permits a time field as well as a date field. 
since restores do not include the time field. 

The date field can include one of two options <TODAY or a 
specific date>. This field defines the beginning of the restore 
period. The end of the restore period. which is not specified 
on the directive. is the date the restore job is begun. 

Only files that were created. updated. or allocated during the 
restore period are written from the save tape to mass storage. 
Catalogs are restored only if corresponding file content is 
restored. Since restores provide the opportunity to monitor the 
demand for files and for using mass storage space more 
efficiently. 

By employing the restore period as an ag~ng technique. infre
quently used files are retained on the save tapes. but do not 
occupy mass storage. 

Full Restores 

Full restores produce a specific subset of the SMC entries being 
written from the save tapes to mass storage. Full restores are 
divided into several categories: 

o range restores 

o do-only restores 

o don•t-do restores 

o device restores with no device options 

By using the various options available on the RESTOREMAST 
directive. restore subsets can include users within a range 
(i.e •• a hash>. or include or exclude specific users in the 
restore. 

Three methods can be used for full restores: 
1. Specify the same options on the RESTOREMAST directive 

that were included on the SAVEMAST directive. 

2. Specify different options on the RESTOREMAST directive 
from those included on the SAVEMAST directive. 

3. Use multiple RESTOREMAST directives to produce a total 
restore. 
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If the desired options for the restore function are the ~ 
as those that were used on the SAVEMAST directive to create the 
save tapes C1. above>, the RESTOREMAST directive need not 
contain any options. This produces restoration of all data that 
was saved for the individual subset. 

Example: A RESTOREMAST directive with no options can be used to 
restore information that was saved by a 
SAVEMAST ••• RANGE/7,14/ directive. 

Options on the RESTOREMAST directive can differ from those on 
the SAVEMAST directive that was used to create the save tapes 
<2. above>. This results in restoration of a portion of the 
subset that was saved. 

Example: A RESTOREMAST ••• DOONLY directive specifying several 
user identifications can be used to selectively restore 
files and catalogs SAVEMAST ••• RANGE/7,14/directive. 

When save and restore options are not the same, the 
results of the restore may not be complete. For 
example, some of the users identified by the 
RESTOREMAST ••• DOONLY directive in the preceding example 
may not reside within SMC classes 7-14. Therefore, 
files and catalogs for those users will not be restored. 

A series of full restore activities, each of which contains a 
RESTOREMAST directive, can be executed to produce results similar 
to those of a total restore <noted in 3. above>; i.e., using a 
single RESTOREMAST directive with no options. If the options 
for the restore function are the same as those used on the 
SAVEMAST directives to create the save tapes, the RESTOREMAST 
directives need not contain any options. Compatibility between 
RESTOREMAST and SAVEMAST options helps ensure a valid restore. 

If the options are different or if variations of the SAVEMAST 
options are used, the results of the restore are unpredictable. 
For example, if the ranges specified on the RESTOREMAST direc
tive <see below> are different from those on the SAVEMAST direc
tive, some ranges (and all user identifications within those 
ranges> on one or more save tapes may not be included in the 
restore function. 

The degree of concurrent processing with multiple RESTOREMAST 
directives depends upon the degree of concurrency that occurred 
during the save function. For example, if four ranges with no 
SMC class overlap were used to effect concurrent processing 
during the save function, the restore function can include four 
jobs, each containing one RESTOREMAST directive, to achieve 
similar results. 
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If hash contention resulted in serial processing <rather than 
concurrent processing> during the save function, even greater 
contention may be anticipated during the restore function. 

RANGE RESTORES 

A range restore is specified by the RANGE/m,n/ option on the 
RESTOREMAST directive, \Alhere "m" is the number (0-31) of the 
SMC class at \Alhich the restore function is to begin abd "n 11 is 
the numbeY at \Alhich the restore is to end. Range restores are 
more flexible and more efficient than any other type of full 
restore. 

A range can define from 1 to 32 classes. All files and catalogs 
for all user identifications \Alithin the specified classes are 
copied to mass storage from the save tapes submitted with the 
restore job. 

Save tapes from any type of save function can be used as input 
to a range restore. However, using save tapes from a device 
save can be quite time consuming. If a range is spread across 
several devices, a range restore must be performed for each 
device saved to obtain a complete range restore. 

The most direct form of range restore is one that utilizes the 
same ranges as those defined on the SAVEMAST directive th~~ 
was used to create the save tapes. In this case, the ranges 
do not require definition on the RESTOREMAST directive. 

SMC classes also can be selectively restored from \Alithin a saved 
range. For example, if SMC classes 7-15 were saved by a 
SAVEMAST ••• RANGE/7,15/ directive, classes 8-11 could be restored 
from within that range by using the RESTOREMAST ••• RANGE/8,11/ 
directive. when selectively restoring SMC classes, it is 
permissible to specify a class that lies outside the saved range. 
If, in the preceding excample, the RESTOREMAST directive 
specified classes 6-8, only classes 7 and 8 would be stored and 
class 6 would be ignored. 

Range restores can be performed as sequential functions or as 
concurrent functions. By specifying two or more ranges on the 
same RESTOREMAST directive, the restores are performed sequen
tially. Concurrent restores require that each range be specified 
in a separate job. For example, the directives 
RESTOREMAST ••• RANGE/2,5/ and RESTOREMAST ••• RANGE/10,13/ would be 
included in separate jobs to initiate simultaneous restoration 
of files within SMC classes 2-5 and 10-13. 
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When using a series of range restores to accomplish a total 
restore Ci.e.p all 32 classes>F concurrent restoring is achieved 
by avoiding class overlap. If concurrency occurred during the 
save functionF the same ranges that were specified on the 
SAVEMAST directive should be used in the restore function. As 
previously indicatedp no options on the RESTOREMAST directives 
are requir-ed. 

DON'T-DO AND DO-ONLY RESTORES 

The Don't-Do And Do-Only restores are two types of restores that 
can be specified to allow selective exclusion or inclusion of 
user identifications from or in the restore function. 

These two restore types are selected by including the following 
options in the RESTOREMAST FILSYS directive: 

o DONTDO/user namep••·' 

o DOONLY/user namep ••• / 

Either option can be used when restoring from save tapes that 
were created with any of the SAVEMAST options. 

RESTORES FROM DEVICE SAVES 

Restoring from device saves requires that the System Master 
Catalogs and catalogs be restored first from the device 
designated as ST1. If several sets of device saves occurF the 
device designated as ST1 is processed first; only then can the 
other device saves be processed. A console message will indicate 
when the catalog restore is completed. 

Any attempt to restore a device save before the System Master 
Catalogs and catalogs are restored will fail. 

A restore from a full device save is another form of full restore 
and can be used serially to accomplish a total restore. The 
degree of concurrency for the restores is the same that was 
obtained from the saves. 

NOTE: The "DEVICE" option on the RESTOREMAST directive is not 
intended to perform total restores by a succession of 
concurrent restores. This option is specifically 
intended to restore failed devices. 
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TOTAL RESTORES 

A total restore writes to mass storage all SMC entriesF all cata
log structuresF and all file content included on the save tapes 
that are processed during the restore function. 

Total restores are specified by using a RESTOREMAST directive 
without options. The restore function will then use the same 
options that were used to create the save tapes. For exampleF 
if range options were used in the save functionF those same 
ranges are used when writing save tape content to mass storage 
during the restore function. 

Before catalogs and file restoration begins. data may be deleted 
from mass storage in one of the following ways: 

o Execute the restore job. All catalogs and file content 
for the first SMC entry are deleted from mass storage and 
then are restored from the save tapes. The delete-then
restore sequence is repeated for each SMC entry until all 
entries are restored. Catalogs and files for any entry 
that is not on the save tapesF as well as SMC entries 
with busy files. are unaffected by the restore function. 

o Prior to executing the restore jobr execute the initial
ization function of the System Startup program to delete 
the content of all permanent mass storage devices. Then, 
execute the restore job to restore SMC entriesr catalog 
structuresr and file content for each user identifi
cation. 

The System Startup initialization function produces a 
faster restore than the alternate approach because the 
FMS catalog and file clear function is bypassed. 
Howeverr the initialization function does not discrim
inate when clearing mass storage devices. All user 
identifications are clearedr regardless of whether or not 
data for a user exists on the save tapes. Catalogs and 
files for some users can be lost. 

COMBINATIONS OF RESTORE OPTIONS 

Combinations of restore options can be included on the 
RESTOREMAST directive to provide the installation personnel 
with additional flexibility. The options can appear in any 
sequence on the directive. HoweverF be aware that various 
combinations of options must be used with caution. 
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Although the options that were specified on the SAVEMAST <master 
save> directive to create the save tapes can affect the restore 
function <e.g.p hash contention may result>p the possible 
combinations of save and restore options are too numerous to 
adequately describe. Neverthelessp the effects of some save 
and restore combinations are indicated later in this section 
<see the discussions of the various restore options>. 

Table A-3 presents a matrix showing some of the possible combin
ations of restore options. The numbers in the table refer to the 
Notes listed after it. 

Table A-3. Combinations Of Restore Options 

DONTDO DOONLY RANGE SINCE DEVICE 

DONTDO - 2 5 1 6 

DOONLY 2 - 6 1 6 

RANGE 5 4 - 1 3 

SINCE 1 1 1 - 1 

DEVICE 6 6 3 1 -

Notes For Use Of Restore Option Combinations Table 

1. These options are compatible (i.e.p they do not result in an 
error condition>. 

2. These options are incompatible. The message ILLEGAL USE OF 
OPTION is written to the restore reportp and the job is 
aborted. 

3. Only files for user identifications within the specified 
range are restored to the specified device <also to non
specified devices if the files span multiple devices). 

4. Only user identifications specified with the DOONLY options 
are restored. The RANGE option has no effect. 

5. All user identifications that are specified with the DONTDO 
option and that are included in the specified range are 
exclud~d from the restore function. 
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6. These options are compatible. If the DOONLY option is 
included with the DEVICE option. files residing on the named 
device<s> are restored for user identifications specified 
with the DOONLY option. If the DONTDO option is included 
with the DEVICE option. files residing on the named device<s> 
are not restored for user identifications specified with the 
DONTDO option. The intent of the DEVICE option is to gen
erate an all-inclusive restore of all user identifications 
with files and catalogs on the device. If a DOONLY or DONTDO 
option appears in combination with the DEVICE option on one 
RESTOREMAST directive. the DOONLY or DONTDO option must be 
included on each RESTOREMAST directive that specifies the 
DEVICE option for the inclusion of exclusion to be complete. 

RESTORE LOCK 

When a file catalog structure is restored to a device. it is 
marked restore locked. While the lock is set. requests to 
allocate a file or to modify its structure are refused with an 
error. The restore lock is removed when the file content is 
restored. 

If the file content is not restored. the restore lock remains in 
effect. A restore lock may occur because of several conditions. 
These conditions and the appropriate steps to overcome them are 
as follows: 

1. The execution of a RESTOREMAST or RESTORE directive is 
terminated abnormally after the catalog structure is 
restored for the user identifications specified; all 
files not restored before the abort occurred remain 
restore locked. 

o Rerun the restore with the ·~STL" option on the 
restore directive. Only the restore locked files are 
restored. When the restore is rerun with this 
option. the intervening tapes between the first tape 
and the tape being processed when the abort occurred 
do not have to he processed again. 

2. A device is initialized during startup; all files that 
have content on the device are set restore locked. 

o Execute a device restore to restore the initialized 
device. 
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3. Device specifications for the file cannot be met because 
the device is not in the system or lacks sufficient disk 
space: 

a. If the device is not in the system, rerun the restore 
with the RESET/DEVICE/. RESET/DENIED/, and RSTL 
options. 

b. If the condition is due to lack of disk space. add 
more devices to the system and rerun the restore with 
the RESET/DEVICE/. RESET/DENIED. and RSTL options. 
Then. perform a total system initialization edit 
followed by a total system restore to reclaim lost 
space. 

4. A file t.as been deleted and re-created after a save and 
before a restore. Or. a save done on one system is 
restored to another system in which the file already 
exists. Remove the restore lock condition by using 
either of the following methods: 

o Use RESET/DENIED/ restore option. 

o Release the file. then restore it. To release ~ne 
file, the busy counts must be cleared using the File 
Modify CFMOD> directive with the RESET/BUSY/ option 
or by a system boot. Or. the file can be released by 
using a FILSYS activity run with $ PRIVITY <RF, 
RELMAS, etc.> statement. 

5. One or more tape reels from a set of save tapes are not 
processed during the execution of a RESTOREMAST or 
RESTORE directive; all files residing on the tapes not 
processed are restore locked. 
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USING THE RESTORE TO PLACE FILES ON DEVICES 

Three RESTOREMAST and RESTORE directive options can be used to 
place files on specific devices or on devices of a specific type: 
RESET/DEVICE/ ••• , RENAME/ ••• /, and RESET/NEWDEV/. 

Once a file is constrained to a specific device or device class, 
the constraint will remain in effect until it is changed by a 
subsequent restore. These three options are used for any master 
restore and, if files do not exist in the system, for any ~ 
restore: 

o RESET/DEVICE/ 

This option removes the constraint from the device name 
or class and places the file on the device with the most 
space available, unless the next two options are used. 

o RENAME/ ••• / 

This option allows: <1> specific files or all files with 
device name constraints to be restricted to a different 
device name; or <2> specific files or all files with 
device class constraints to be restricted to a different 
device class. 

o RESET/NEWDEV/ 

This option is used with the RENAME option and allows 
every file that has no constraint or the same constraint 
to be assigned to a different device name or device 
class. 

When all three of the above options are used, any file can be 
assigned different constraints; see the RESTOREMAST and RESTORE 
directives for appropriate format. 

Threshold Options To Control File Spreading 

A site can set various threshold options to control spreading of 
a large file <greater than or equal to 32K> across the normal set 
of eligible devices when the file is created or restored. 

If the file is duplicated, only devices covering approximately 
half of the total eligible disk space will be candidates for the 
original file create/restore. This guarantees that devices are 
available for the duplicate create/restore. In addition to the 
devices which have been selected for the original file, their 
associated logical devices Cif MSU501, etc.> are ineligible for 
the duplicate file creation. 
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The following thresholds can be used to control the file 
spreading: 

o space threshold 

o catalog threshold 

o descriptor thresholds. 

These thresholds may be specified via three separate $ INFO 
statements in the System Startup job stream. If the thresholds 
are not specified in the Startup job streamp default values are 
applied. The threshold values may also be modified or displayed 
via system console verbs. 

SPACE THRESHOLD OPTION TO CONTROL FILE SPREADING 

To control file spreadingp the site/system administrator can 
specify a space threshold to indicate how long to stay on a given 
device for a large file C32K or larger> before crossing to 
another device. To establish this thresholdp a $ INFO statement 
of the following format is included in the System Startup job 
stream. 

$ INFO FMSST/nnn 

where: 

nnn - percentage C1 to 100> of the device size; default is 
50. This value can be modified by using the FMS/STnnn 
console verbp and can be displayed by using the FMS DI 
console verb; for a complete description of these 
verbsp refer to the GCOS 8 OS System Operator Messages 
manual. 

The file create and restore functions of FMS will always request 
space on the most available device from the mass storage 
allocator. The request is for a single descriptor C32K llinks 
maximum>. 

After each requestp a test is made to check if the space 
threshold has been exceeded. If it hasp a new device selection 
is made and the current device <and any associated logical 
device) is not a candidate for selection again until all other 
eligible devices have been selected. 
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CATALOG THRESHOLDS TO CONTROL FILE SPREADING 

The site/system administrator can supply the following $ INFO 
statement in the System Startup job stream in order to specify 
the percentage of the catalog area of an FMS catalog device that 
can be used for file content in file create and restore: 

$ INFO FMSCT/nnn 

where: 

nnn - percentage (0 to 100> of the catalog area. If 0 is 
specified, no space may be obtained in the catalog 
area; if 100 is specified, the entire catalog area can 
be used for file content. The default is 100. This 
value can he modified by using the FMS CT/nnn console 
verb, and can be displayed by using the FMS DI console 
verb; for a complete description of these verbs, refer 
to the GCOS 8 OS System Operator Messages manual. 

If the affected device is an FMS catalog device, a test is made 
after each space request to the mass store allocator to see if 
the obtained descriptor describes space in the catalog area. If 
it does and if the catalog threshold is exceeded, llinks above 
the threshold <maybe the entire descriptor> are returned to the 
mass store allocator and a new device selection is made. The 
current device will not be a candidate for selection again. 

DESCRIPTOR THRESHOLDS TO CONTROL FILE SPREADING 

The site/system administrator may specify a descriptor threshold 
for a selected device by supplying the following $ INFO statement 
in the Startup job stream: 

$ INFO FMSDT/nnn 

where: 

nnn - threshold value; i.e., numoer of space descr1p~ors (~ 

to 127>. A specification of 0 means unlimited descrip
tors; default is 8. This value can be modified by 
using the FMS DT/nnn console verb, and can be displayed 
by using the FMS DI console verb. For a complete des
cription of these verbs, refer to the GCOS 8 OS System 

Qperator Messages manual. 
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The descriptor threshold is only in effect if the space threshold 
for the device is greater than the available space on the device. 
After each space request to the mass store allocatorp a test is 
made to see if the descriptor threshold is in effect. If it is 
and it is exceededp a new device selection is made. The current 
device and all associated logical devices are not eligible fer 
device selection again until all other eligible devices have been 
selected. 

Rerunning Restore Functions After Abnormal Termination 

Although instances of abnormal termination during the processing 
of restore and save functions are infrequent? they do occur and 
halt the processing. To rerun a restore function that terminated 
prematurely as a result of system failure or abnormal termin
ation: 

1. Resubmit the job with the same options plus the RSTL 
option. The RSTL option will allow restoration only of 
those files that were not restored before the abrupt 
termination. 

2. Next, use only the first tape of the save set that was 
being processed and the tape on which the abort occurred 
to continue processing <skipping all tapes between these 
two>. 

NOTE: If the RSTL option is not specified when the job is 
resubmitted? the restored files will be restored 
again and all the tapes will have to be rep~oces
sed. 

OUTPUT REPORT FROM RESTORE FUNCTION 

Each RESTOREMAST directive creates a restore reportp which is 
printed following the Execution Report. 

The restore report lists all user identificationsp catalog struc
ture? and file content that was restored. The 12-word SMC 
entries are listed f irstp followed by the catalog structure in 
user identification sequence. The report then lists all file 
content restored for each catalog. 

The report also lists possible errors. A summary of error 
messages can be obtained by submitting a $ SYSOUT ER JCL state
ment with the restore activity. This summary will be printed at 
the end of the execution report. 

If desired? the printing of the restore report can be suppressed 
by specifying the LISTOPT/NO/ option on the RESTOREMAST direc
tive. 
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Recovery From Failed Permanent Device 

USE OF SAVE TO RECOVER FROM DEVICE FAILURE 

When a permanent device fails7 an attempt should be made to 
recover and restore the data from the failed device. 

Because the data may be retrievable from the failed device7 a 
device save should be performed to recover the data for a sub
sequent restore. Such action will ensure that the data is com
pletely up-to-date andp thusp dispense with the need to re
construct the files with the changes that occurred after the 
latest save was performed. 

If the device save is unsuccessful7 the latest available save 
tapes mus~ he used to restore the device. Howeverp the device 
must be initialized before it can be restored. 

INITIALIZE FAILED DEVICE BEFORE RESTORE 

Once the data is retrieved from a failed device7 the system must 
be hooted and the device initialized before proceeding with the 
restore. The initialization phase encompasses: 

o System Master Catalogs residing on the failed device are 
copied from the duplicate set of System Master Catalogs. 

o If the device contains user catalogsp these catalogs are 
copied from the duplicate set of catalogs in existence 
on other devices. If a duplicate set of catalogs does 
not exist7 the entire set of catalogs must be restored 
by some other form of restore. In such an instance7 lack 
of duplicate catalogs may cause considerable loss of disk 
space7 because it is not possible to determine the loca
tion of pertinent files spread over several devices in 
order to release the disk space. 

o When the system boot and the initialization phase are 
completed7 the catalogs and respective files that were on 
the failed device are available for use after the device 
is restored. 
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RESTORE A FAILED DEVICE 

After the system boot is completed and the device has been ini
tialized. the device is restored by specifying the failed device 
with the DEVICE option on the RESTOREMAST directive. The follow
ing considerations apply to the device restore process: 

o Any type of save can be used as input to the restore. 

o Only one device restore need be executed if the input is 
a device save that specifies the failed device. 

o If the input is not from a device save. a device restore 
must be executed for all saves that constitute the total 
save. For example. if the total save is composed of six 
range saves. then a device restore must be performed from 
each of the six saves. 

o Incremental and since saves can be used together with 
their respective total saves. 

o Only restore locked files are restored <the device must 
have been initialized>~ Files created or restored after 
the device initialization. but before the device restore. 
are not affected. 

o The SMCs and catalogs are not restored at this time 
because they were restored during the initialization 
process. 

0 

0 

NOTE: 

The files are restored from the duplicate copy. if avail
able; otherwise. they are restored from the save tape. 

Caution must be exercised to ensure that files containing 
related data are synchronized. 

Because of the time required to recover from a device 
failure. it is seldom possible to maintain a quiescent 
<inactive> system when attempting to restore an entire 
device. Therefore. other processes can (and may> access 
and acquire space on that device. As a result. there may 
not be sufficient available space remaining on the device 
to complete the restore operation. This potential 
problem can be averted by dedicating the device solely to 
the restore process. thus. preventing allocation of space 
to other processes until the restore has successfully 
completed. 

A-40 



SAVE AND RESTORE 

Master Saves And Restores On Removable Structured Packs 

Master save and master restore functions are similar in their 
applicationp both to permanent devices and to removable 
structured devices; howeverp some differences do exist as 
described below. 

SAVE FROM A REMOVABLE STRUCTURED PACK MASTER 

Permanent files and catalogs that reside on removable structured 
disk packs are saved by specifying the DEVICE/device typep pack 
serial number/ option on the SAVEMAST directive. This is accomp
lished according to the following criteria: 

o All options and rules applicable to saving on permanent 
devices are also applicable to removable structured 
devicesp except the device name option. 

o The DEVICE/device name/ option is not allowed with 
removable structured disk pack saves. 

RESTORE TO REMOVABLE STRUCTURED PACK MASTER 

Permanent files and catalogs are restored to a removable struc
tured disk pack by specifying the DEVICE/device typep pack 
serial number/ option on the RESTOREMAST directive. <This option 
can be omitted if the restore and save occur on the same disk 
pack.> The following rules govern the use of this procedure: 

o Only one removable disk pack can be specified on the 
directive. 

o The PMCsp catalogsp and file content are copied to the 
disk pack for specified users. 

o Only save tapes processed by a SAVEMAST directive spec
ified for a removable structured disk pack are valid as 
input to the restore function. 

o When files are restored to a removable pack that is 
different from the pack from which files were savedp pack 
pointers within the structure on permanent devices are 
not modified to reflect the new pack. To delete 
pointers from one pack and to create pointers on another 
packp iclude the following directives in a FILSYS 
activity. <A set of directives must he included for each 
pointer that is to be deleted and created.) 
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a. On a RPURGE directive, specify the catalog string 
that is to be rem"' ·.·ed. 

b. On a CCREAT directive, specify the catalog string 
and idenfity the pack serial number. 

o The packs can be online or offline at the time the FILSYS 
activity is run. However, the pack to which files are 
being restored must be online when the restore function 
is performed. 

o All options and rules applicable to restoring on perm
anent devices are also applicable to removable structured 
disk pack restores, except the device name and 
RESET/RENAME options. <These two options are not allowed 
with removable structured disk pack restores.> 

User Save And Restore Functions 

Master save and restore functions are initiated by the site/sys
tem administrator to provide protection for specific substruc
tures or all substructures. 

User save and restore functions, however, are initiated by the 
user to provide protection for the user•s substructure. The 
following rules are to be observed for this procedure: 

o The save and restore functions are initiated by means of 
the SAVE and RESTORE directives, respectively. 

o On a user save, only catalogs and files in the user sub
structure are saved on a separate save volume. 

o On a user restore, only the user substructure is restored 
but it can be restored either from a user save or from a 
master save that includes the user substructure. 

o If the catalogs and files to be restored do not exist in 
the system, the procedure for restoring is the same as 
that used for master restores of catalogs and file 
content. 

o If the catalogs and files exist in the system, they are 
reused. The RESET and RENAME options do not apply. 
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o Because a user resto~e is controlled by existing catalogs 
Cif there are any>r a user can perform several forms of 
file modification by means of save and restore not other
wise available. In each instance of modificationr a save 
is performedr the old file is modified and then the 
restore is done. For exampler by specifying file dupli
cation when the file description is modifiedr the file 
content can be restored to both an original and dupli
cate. 

o Catalogs immediately subordinate to the UMC can be moved 
from a permanent device to a removable structured disk 
pack or vice versa. This is accomplished by saving the 
catalog, deleting the catalogr then recreating the cata
log on the desired device and, finallyr restoring the 
catalog. 

o Use of the NEWNAM option allows the user to save catalogs 
and files, and to restore them to a different user ident
ification with the same subordinate pathname to the User 
Master Catalog <UMC>. This feature can be quite useful 
when the need arises to split large user identification 
structures. Privity is required for this option. 

o The SINCE, INCRr and RSTL options are used in the same 
manner as for master saves and restores. 

Volume Set And Restore Functions 

The funtionality discussed above for permanent devices also 
applies to volume setsr including device save and restore. 
Master saves taken from perm devices, removable structured packs, 
or volume sets can be restored to any volume set through a 
restoremast activityr using the VOLSET/volset name/ option. 

User saves and restores on volume sets follow the same rules dis
cussed for user saves and restores on perm devices and removable 
structured packs. For example, a user catalog, such as a UMC, 
could be saved from perm devices, a removable structured pack, or 
a volume setr then released and recreated on a different set of 
device(s) Cperm, removable structure pack, or volume set>. A 
user restore could then restore the saved catalogs and files to 
the new set of devices. 

A-43 



SAVE AND RESTORE 

PX File Processing During STAK Save 

If multiple save directives with the STAK option are included in 
a S FILSYS activity or job., a JCL statement of the following form 
should be included in each activity: 

1 8 

s FILE 

1 
6 

PX., lud., 1L 

The presence of this JCL statement will ensure that file serial 
numbers., reel serial numbers., and reel sequence numbers will 
always ve correct in the execution report and operator mount 
messages. The PX file is used to communicate this information 
between the different save ••• ., .,STAK directives. The file is 
read at the beginning of each save and updated at the end of 
each save. <The STAK option on a SAVE directive is described 
later in this appendix.> 

The 
at 

content of the PX file., in the following format., is reported 
the beginning and end of the save report: 

PX FILE IS PRESENT AND HAS THE FOLLOWING CONTENT 

FSN = f ffff SERtt = rrrrr SEG# = nnnn FILE# = 0000 CPS> 
FSN = ff ff f SER# = rrrrr SEGtt = nnnn FILE# = 0000 CXS> 

where: 

fffff file serial number of the tape for the first PS or XS 
save in the job 

rrrrr - reel serial number of the current PS or XS tape 

nnnn reel sequence number of the current PS or XS tape 

0000 file ordinal number; e.g • ., 0001 for first save., 0002 
for second save,. etc. Note that ~:.1s ordinal number 
is for the previous save if at the beginning of the 
report., and for the save just processed if at the 
end of the report. 

The <XS> line in the report will only he reported if a S TAPE 
XS., ••• JCL statement is included in the activity. 

NOTE: When the file is read at the beginning of the first save in 
the job., there obviously is no data in it. Therefore., the 
following line will be reported in lieu of the FILE IS 
PRESENT ••• message: 

PX FILE IS PRESENT BUT HAS NO DATA 
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MASTER/USER SAVE AND RESTORE FILSYS DIRECTIVES 

This section describes the master and user save and restore 
FILSYS directives <See Table A-4>. and provides examples of their 
use. Special attention should be given to the notes applicable 
to each directive. These notes normally follow the options and 
include exceptions and restrictions that must be observed. Save 
and restore operations were discussed earlier. 

Table A-4. Master Save And Restore Directives 

SAVEMAST 
RESTOREMAST 
REPLACE 

Master File Save 
Master File Restore 
Replace Defective Pages 

The valid Master Save and Restore FILSYS directives are defined 
below in the order listed in Table A-4. 
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MASTER SAVE AND RESTORE DIRECTIVES 

Master Save Directive 

FORMAT 
SAVE MAST option<s> 

REQUIRED 

None 

OPTIONS 

1. LISTOPT/ { YES } I 
{ NO } 
{ NOSS } 

YES is assumed; if YES is assumed or specifiedp the names 
of all files saved are listed. 

If NO is spceifiedp only the names of saved files that are 
write busyp abort lockedp with defective spacesp or wholly 
or partially unreadable are listed. 

If NOSS is specifiedp the listing of the catalog and file 
names is suppressed during substructure processing. The 
listing of names of restored files is controlled by the 
YES/NO parameter. 

2. !NCR 

Save only the files that have: 

a. INCRSAVE/YES/ specified or assumed for them. 

b. been written to or restored since their last save. 

c. not been eliminated because of DONTDO or DOONLY and/or 
RANGEP SINCEP and DEVICE options on the SAVEMAST. 

d. did not remain write busy during the save <unless 
journalizing is also specified). 

A file is regarded as having been written to if the allo
cation was marked by IOS to show that at least one write 
was issued during the allocationp orp if on system 
restartp the file description shows that a write alloca
tion to the file was interrupted by the system failure. A 
test mode allocation is not interpreted as a write allo
cation. 
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SAVEMAST OPTIONS <Cont•d.> 

3. DONTDO/user name, ••• / 

File5 for named users are not saved. 

4. DOONLV/user name, ••• / 

Save only the files for named users. DONTDO and DOONLY 
options must not be specified together in one use of the 
directive. 

5. RANGE/32nd,32nd/ 

Save only the files for users identified on the master 
catalog listing as belonging to 32nds <into which user 
names are hashed) in the inclusive range specified. The 
32nds are numbered 0,1 •••• ,31. For example, RANGE/0,5/ 
specifies that files for users hashing to any of the first 
six 32nds, those numbered 0,1,2,3,4, or 5, are to be 
saved. More than one RANGE/ ••• / options may be given to 
specify several ranges. 

The RANGE option can be used to divide the work of saving 
all files among several concurrently executing save jobs. 
The DONTDO option may be used in conjunction with the 
RANGE to give a finer division of work, or to avoid the 
saving of files for some users in the range specified. 

6. SINCE/ { TODAY } 
{ date } [,time] I 

Date and time are in format mmddyy and hhmm, hh:mm, or 
hh.hhh, respectively. Unless their restore indicator is 
ON, only those files that have been written to since the 
date <and time> specified are saved. Files that remain 
write busy during the save are not saved, however, unless 
journalizing is specified for the file. If the restore 
indicator is ON for a file, the file is saved indepen
dently of the last change date or time. 

The difference between a SINCE and INCR save is that the 
SINCE data and time can be that of the last total save so 
that incremental saves are accumulated into one SINCE 
save. Furthermore, only files for which INCRSAVE/YES/ is 
specifi~d or assumed are saved using the INCR option, 
while the SINCE option causes files to save regardless of 
the INCREASE specification. Use of both INCR and SINCE is 
possible but not often of value. 
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SAVEMAST OPTIONS CCont•d.> 

The RESET/RFILES/ option may be used in conjunction with 
SINCE saves to save a file. if the file restore indicator 
is set ON7 and to turn OFF the restore indicator. Any 
save that is not a SINCE save unconditionally turns OFF 
the file restore indicator. During a SINCE save. the 
RESET/RFILES/ option can be used to turn OFF the file 
restore indicator and prevent redundant file saving in 
succeeding save operations. This may be accomplished 
when the succeeding SINCE saves have a different date 
and time parameter. Then. only files changed since the 
last time specified and files restored since the last 
save are saved. If the date and time parameters are 
not changed in succeeding saves. the option should not he 
used. because files saved on previous saves must be saved 
again. 

When SINCE saves are used. if a total save is not taken 
following a total restore. the first SINCE save will save 
all the files. unless the RESET/RFILES option is used for 
the total restore. 

A file is regarded as having been written to if the allo
cation was marked by IOS to show that at least one write 
was issued during the allocation. or. if on system 
restart. the file description shows that a write allo
cation to the file was interrupted by the system failure. 
A test mode allocation is not interpreted as a write 
allocation. 

7. DEVICE/ CONLY.J device name •••• / 

Save the files that are assigned to the named devices. 
Files assigned partially to devices named and partially to 
devices not named are saved entirely unless the optional 
word ONLY is present. or the file specifies duplication or 
journalizing. In such cases. only the portion of the file 
on the named device is saved. Catalogs are saved only if 
one of the devices names is ST1 <regardless of whether ST1 
actually contains catalogs or not>. 

If a file is protected by journalizing of file changes and 
the DEVICE option is specified on the save. only the parts 
of the file contained on the specified device<s> are 
saved. It is assumed that the journal will be used to up
date the parts restored from the save so they will be 
compatible with parts not saved. 
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SAVEMAST OPTIONS <Cont•d.) 

8. DEVICE/pack typeppack serial number/ 

Save only the catalogs and files that are assigned to the 
specified packp which must be mounted. 

9. VOLSET/volset name/ 

Save only the catalogs and files on the specified volume 
set. If the VOLSET option is specified for the SAVEMAST 
directivep specific volumes within the volume set may be 
saved by also specifying the DEVICE option. If the VOLSET 
and DEVICE options are both specifiedp then all devices 
listed in the DEVICE option must be members of the volume 
set named in the VOLSET option. 

All other options may also apply with the use of the 
VOLSET option exceel the DEVICE/pack typeppack serial 
number/ option. 

10. RESET/RFILES/ 

Turn OFF the restore indicator for each file after it has 
been saved. Normally. this option is used with the SINCE 
option <where the date/time specified is that of the 
previous SINCE save>. The restore indicator for each file 
saved is automatically turned OFF if the save is without 
the SINCE option. In such an instance. this option is 
meaningless. 

11. MULTIUSER 

Save all files for specified users. even if some users 
reside on permanent devices and others reside on removable 
structured packs. A subsequent RESTOREMAST from such a 
save restores all files to permanent devices. The files 
to be saved can reside on either permanent or removable 
devices; however. all removable packs to be accessed must 
be online as structured removable disk packs. The 
sequence in which the files appear on the save tape is 
determined by their position within the system master 
catalog. 

This option is valid only when the system master catalog 
entry references the removable disk pack; that is. all 
structures and files pertaining to the user are contained 
on the specified device. Other options can be used in 
conjunction with this optionp but the DEVICE/pack option 
may produce undesirable results because of conflict 
between the intent of the two options. 
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One of the following conditions may occur with the 
MULTIUSER option: 

o If an error occurs while attempting to access a remov
able pack master catalog or pack user master catalog, 
an FMS error message is issued and the save is term
inated. 

o Entries in pack master catalogs are not copied to the 
save tape; the tape will contain the system master 
catalog entry for the user. If the system master cata
log entry does not specify sufficient space to permit 
the restoring of all the structures and files that re
side on the removable pack, a subsequent attempt to do 
a master restore will cause the files to be truncated. 
To avoid this occurrence, either <1> increase the space 
specified for the system master catalog entries to 
permit a subsequent RESTOREMAST or C2> create the 
system master entries before the restore, then do a 
user restore of each individual user. 

12. BUSY 

If this option is specified, a 11write busy 11 status will 
not cause a file to be bypassed. 

13. INCLSYS_ 

Include system userids <i.e., those beginning with SYS> in 
the save. If any other selection criteria CDONTDO, 
DOONLY, RANGE, DEVICE, INCR or SINCE> is also specified~ 
only the files under SYS_userids that also meet the 
other selection criteria will be included. 

SAVEMAST NOTES 

1. The only files saves are those that meet the selection cri
teria of DONTDO or DOONLY and !NCR, RANGE, SINCE, and DEVICE 
<whi~hevpr of these options are specified). Ordinarily, it 
will not be necessary or use more than one option to select 
the files to be saved, but all can be used subject only to 
the constraint that both DONTDO and DOONLY are not specified. 
Often, none of these options will be necessary, as when all 
files are to be saved in a single sequence of save volumes. 

2. If a file code XS is designated in the activity, a duplicate 
(backup> copy of file PS is recorded on file XS. File PS can 
be assigned one unit, or two units to allow unit switching 
depending on the number of volumes expected. If file XS is 
present, it should be assigned the same number of units as 
file PS. 
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SAVEMAST NOTES <Cont•d.> 

3. All content of space currently assigned to each file is 
saved; however, if the file description indicates that the 
file has never been written to, no content is saved. In no 
case is a search made for an end-of-file mark to detect the 
last space written to. 

4. Files are generally saved regardless of their condition -
abort or security locked, write busy, or with one or more 
defective or unreadable spaces. If a file is write busy, 
an attempt is made to save the file later when it is no 
longer write busy, but when the attempt fails, the file is 
save just as it is encountered. An exception is the case 
where the INCR or SINCE option is used and journalizing is 
not specified for the file; the file is not saved if it 
remains write busy. Unless the BUSY option is specified 
when the file is saved during write busy, a warning is 
provided, in case it is considered desirable to specially 
save such files later, and the save is so marked. 

5. If a file is found partially or wholly unreadable when it is 
being saved, it is saved just as it is read, but both the 
file description and the save record are marked defective and 
a warning is provided in case recovery is to initiated. If 
the file is duplicated, parts found unreadable from the 
original are read from the duplicate. 

6. If the file is already marked as having defective space<s> or 
is abort locked, again the file is saved just as it is, hut 
the save record is marked, and a warning is provided. 

7. Files on removable structured disk packs are not saved unless 
the DEVICE/pack/ option is used and the specified pack is 
mounted, or the MULTIUSER option is used. 

8. A file on magnetic tape or nonstructurted disk pack is not 
saved. 

9. Multiple SAVEMAST directives must not he used within the same 
activity. Only the last SAVEMAST directive in the input 
stream is processed. 

10. The SAVEMAST directive requires a $ PRIVITY JCL statement. 

11. Certain user names are reserved for the system and cannot he 
saved. Even if specified in a SAVEMAST directive, neither 
structure nor content will be saved for those user names. 

12. Users should postpone running any RESTOREMAST jobs of USERIDs 
or RANGEs which lie within the same set of USERIDs or RANGEs 
as those contained in any SAVEMAST jobs currently in the 
system until the SAVEMAST jobs terminate. 
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EXAMPLES 

1. SAVEMAST 

Files and catalogs on fixed devices for all users are saved. 
Only exceptions are reported. 

2. SAVEMAST DOONLV/CORPORATE/ 

Only files and catalogs on fixed devices for the named user 
<CORPORATE> are saved. 

3. SAVEMAST DONTDO/SALTRIVER/ 

Files and catalogs on fixed devices for all users except the 
user named <SALTRIVER> are saved. 

4. SAVEMAST DEVICE/450PK.P3715/ 

Files and catalogs for all users on the named pack are saved. 

5. SAVEMAST DONTDO/SALTRIVERl.DEVICE/DS1.DS2.DS3/ 

Files on the named devices for all users except the user 
named are saved. 

6. SAVEMAST RANGE/14.21/ 

Files and catalogs on fixed devices for any users whose names 
hash to the 14th through 21st sections are saved. 

7. SAVEMAST RANGE/22,26/,DONTDO/SALTRIVER/ 

Files and catalogs on fixed devices for all users whose names 
hash to the 22nd through 26th sections. except the user 
named. are saved. 

8. SAVEMAST RANGE/8.15/.DEVICE/458PK.P3715/ 

Files and catalogs on the named pack for all users whose 
names hash to the first 16 (8 through 15> sections are saved. 

9. SAVEMAST DOONLV/CHICAGD.CORPORATE.DOMESDAV. 
FIEF.INSTALL.J.P.JONES.OPERA-1.PRALINEl.LISTOPT/VES/ 

Files and catalogs on fixed devices for the named users are 
saved. and a list is produced showing each file saved. 

18. SAVEMAST SINCE/TODAY/ 

Catalogs on fixed devices and all files on fixed devices that 
have been written to today are saved. 
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11. SAVEMAST SINCE/878679.17.5881.DONTDO/SALTRIVER/ 

Catalogs on fixed devices and all files on fixed devices that 
have been written to since 5:30 P.M •• 6 July 1979 are saved. 
except those for the named user. 

12. SAVEMAST INCR.LISTOPT/YES/ 

Catalogs on fixed devices and all files on fixed devices that 
have both been written to since the last save and have 
specified or assumed for them INCRSAVE/YES/ are saved. A 
listing of such files is also produced. 

13. SAVEMAST DOONLY/CORPORATE.J.P.JONESI. 
DEVICE/458PK.P3715/.SINCE/S70679.17:38/ 

Catalogs on the named pack and files on that pack that have 
been written to since 5:30 P.M •• 6 July 1979 for the users 
named are saved. 

14. SAVEMAST LISTOPT/YES/ 

Files and catalogs on fixed devices for all users are saved 
and listed. 
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Master Restore Directive 

FORMAT 

RESTOREMAST option<s> 

REQUIRED 

None 

OPTIONS 

1. LISTOPT/ { YES > I 
{ NO > 
{ NOSS} 

YES is assumed; if YES is specified <or assumed>. the 
names of all restored files are listed. 

If NO is specified. only the names of restored files are 
listed that are restored from a save marked write busy 
while saved. abort locked. with defective space. or wholly 
or partially unreadable. 

If NOSS is specified. the listing of the catalog and file 
name is suppressed during substructure processing. The 
listing of names of restored files is controlled by the 
YES/NO parameter. 

2. DONTDO/user name •••• / 

Do not restore files for named user<s>. 

3. DOONLY/user name •••• / 

Restore only the files for the named user<s>. DONTDO and 
DOONLY options must not be specified together in one use 
of the directive. 

4. SINCE/ { TODAY } I 
{ date > 

Date is given in mmddyy format. Only files are restored 
that are marked on the save as having been allocated or 
modified since the date specified. Allocated means that a 
request to use the file was granted; modified means the 
file description was modified by means of a File Modify 
directive. Notice that allocation or modification after 
the save is not considered; only dates of last allocation 
and modificatioin at the time of the save are considered. 
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RESTORE"AST OPTIONS <Cont•d.> 

5. DEVICE/device name •••• / 

Restore only the files that appear in existing as being 
assigned wholly or partially to one or more of the named 
device<s>. If contents reside on the specified devices. 
duplicate copies must exist on unspecified devices. 

Only files which are in "restore-lock" status are re
storedJ therefore the specified devices must have been 
initialized before restore can take place. During the 
initialization. system master catalogs and user catalogs 
are restored. if required. and the files on the initial
ized device are set restore locked. 

If an existing file description shows the file to be dup
licated. the file content is restored from the duplicate 
and the one on the save is not used unless the duplicate 
file content is null or unavailable. A file description 
currently exists. however. only if catalogs are duplicated 
or a DEVICE restore is performed for device<s> that did 
not contain catalogs. 

The whole file is restored including parts on devices not 
specified. if any. An exception is made when F"S journal
izing was specified for the file at the time of the save. 
Then only the part of the file on specified device<s> is 
restored. since rollforward using journals can be relied 
on to update the part restored. If a duplicate of the 
file is available. only the part of it duplicating.the 
part of the specified device<s> is restored. For detailed 
information about rollforward refer to the GCOS 8 OS 
Inteqritv Control manual. 

6. DEVICE/pack type. pack serial number/ 

Restore catalogs and files to the specified pack. thus 
overriding the pack type and pack serial numbers from 
which the save was taken. Note that the save must have 
been taken from a removable structured pack. 

Only catalogs on that pack are restored. and existing 
catalogs on fixed device<s> and other packs are not 
affected. If references to catalogs on the restored pack 
do not exist on fixed device<s> or have been destroyed. 
they must be created before files on the pack can be used. 
The pack must be mounted at the time of the restore. 
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RESTOREMAST OPTIONS CCont•d.> 

7. VOLSET/volset_name/ 

Restore specified catalogs and files to the named volume 
set. If the VOLSET option is specified for the 
RESTOREMAST directiveF specific volumes within the volume 
set may be restored by specifying the DEVICE option. If 
the VOLSET and DEVICE options are both specified. then all 
devices listed in the DEVICE option must be members of the 
volume set named in the VOLSET <volset name> option. All 
the other options may also apply with the use of the 
VOLSET option except the DEVICE/pack type.pack serial 
number/ option. 

8. RANGE/32nd.32nd/ 

Restore files for users identified on the master catalog 
listing as belonging to 32nds (into which user names are 
hashed> in the inclusive range specified. For example, 
RANGE/0.5/ specifies that files for users hashing to any 
of the first six 32nds <those numbered 0 through 5> are to 
be restored. 

9. RESET/RFILES/ 

Set the file restore indicator in the OFF position. In 
the normal condition the file restore indicator is in the 
ON position. 

This option should be used when performing a total system 
restore. Use of this option prevents succeeding SINCE or 
!NCR saves from saving the restored files unless they are 
updated. 

10. RESET/ { DEVICE } I 
{ DN1 r.DN2J ••• } 

Remove all constraints either from files being restored if 
device name or device class was specified, or from files 
restricted to specified device names if device name was 
specified <see Notes 16. 17. and 18). 

11. RENAME/ { ALL } I 
{ DN1 r.DN2J ••• =DNa r.DNbJ ••• } 

The files that are constrained to any device specified to 
the left of the equal "=" sign are reassigned to any 
device in the specified group set to the right of the 11=11 

sign. If "ALL" is specified. any files with a device name 
constraint are reassigned (see Notes 16, 17. and 18>. 

A-56 



SAVE AND RESTORE 

12. RENAME/ { ALL } I 
{ CL1 C.CLKJ ••• =CLA: ••• } 

Unlike the previous option. only one device class can be 
specified to the right of the 11=11 sign <e.g •• CLK=MSU450.> 
<see Notes 16. 17. and 18>. 

13. RESET/NEWDEV/ 

Every file that either has no constraints or has the same 
constraints as specified in the RENAME option is eligible 
for reassignment <see Notes 16. 17. and 18>. 

Used only with the RENAME OPTION. 

14. VERIFY/ { YES } I 
< NO > 

NO is assumed; that is. the write command is used if the 
VERIFY option is not specified. If YES is specified. the 
write command and the VERIFY option are used when the 
catalog structure and file content are written to disk. 

15. RSTL 

Restore only the files in "restore lock" status. This 
option is used in a restart condition after a failed 
restore. 

16. INCLSYS_/ <ALL } I 
{uid-1.uid-2 ••• } 

Specify only system userids Ci.e •• those beginning with 
SYS_> in the USERID list. If ALL is specified. every 
system USERID will be included. 

Files for system userids will be restored only if the 
userid is included in the list. Otherwise. system userids 
will be skipped during the restore. 

17. SECURE 

Used to indicate that the USERIDs and files on the tape 
may be classified. Save tapes created on a secure system 
will contain an indicator that marks the tape as secure. 

This option is valid only if the GCOS 8 System Security 
Manager CSSM> is configured; for additional information. 
refer to the GCOS 8 OS Security User•s Guide. 
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NOTES 

1. In addition to the selection criteria expressed in 
RESTOREMAST options. it is obvious that the only files that 
can be restored are those that are contained on the save<s> 
being presented. Also. if the files so contained. only 
those meeting criteria expressed by the options are restored. 
If the save was only of files on specified devices or in 
specified SMC sections. for example. and the Restore spec
ifies DOONLY. then only files cataloged under the user names 
specified and present on the save will be restored. No files 
may both meet the criteria and be present on the save. as 
when the save is of SMC sections not including DOONLY spec
ified names. When inconsistencies between save contents and 
restore options are obvious. as in the example above. the 
error is reported so that a correct save or correct restore 
specifications can be provided. 

2. If restoring is being done for a user. ordinarily all cata
logs for the user <except those on structured removable disk 
packs) are also restored. 

3. Restoring from save(s) performed under the INCR option re
quires that the installation present the most recently per
formed incremental save first. then less recently performed 
saves in reverse chronological order. and finally a total 
<not incremental) save. If catalogs are ta be restored from 
the saves. the version of catalogs contained on the first 
save presented is the one that is restored. File content is 
restored from this sequence of saves only if the catalog 
shows the file existed at the time of the most recent save 
and if the file content has not already been restored from a 
previously presented member of the sequence of saves. When 
the DEVICE option is used. the existing original or duplicate 
catalogs control restoring of file content. 

In any case. file content is restored only for files existing 
either currently or at time of the most recent save and only 
the most recent version of the file is restored. 

4. Restoring from save<s> performed under the SINCE option is 
similarly performed. The installation should present the 
most recent <or only> SINCE save first. followed by those 
less recently performed Cif any>. and finally a total save. 

5. When file content is restored from a save and the file des
cription that is used specifies that the file is to be 
duplicated. space is obtained for two copies of the file and 
the file content is written to both spaces. 
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6. Device specifications in whatever file description is used -
currently existing or restored from save - control where the 
file content for that file is restored. If the specifi
cations cannot be metp the file content is not restored and 
a report is issued. Any device specifications can be over
ridden by the RESET/DEVICE/ option and/or RENAME/ optionp 
alone or in conjunction with the RESET/NEWDEV/ option. 
Files restored from a device save are assigned space only on 
devices saved. That isp if the save included the option 
DEVICE/DS1PDS2PDS3p a restore from this save assigns space 
only on DS1p DS2p and DS3; howeverp if the RESET/DEVICE/ 
option is usedp the files are placed on available devices. 

7. When restoring from a device savep the first restore must be 
performed on the ST1 device save. The system master catalogs 
as well as the catalog structure are always on the ST1 device 
save and are the first file structures to be restored. After 
the catalogs are restoredp restoring can be effected con
currently from the other device saves. If restoring is 
attempted from another device <not ST1> before the catalogs 
are restoredp no restoring occurs. 

8. When file content is not restored, the file description shown 
no space assigned to the filep which prevents any type of 
allocation to the file. Users can determinep by listing the 
file descriptionp the cause of the no restore. The file 
description can then be deleted and re-created with a new 
device specificationp and the file can be resorted. If a 
MASLST directive or a CLIST directive has SRSL specified for 
a filep the file must be restored from a previous save tapep 
because the file was already restore locked in the latest 
save tape. 

9. If a file is abort locked when it is savedp the save is so 
marked. When file content for such a file is restoredp the 
file description is marked to show that the file is abort 
locked. If the file description is so marked, hut the save 
from which the file content is restored is not, the abort 
lock is removed. Similarlyp a file with one or more parts 
marked defective when saved causes its file description to be 
marked accordingly, and a file description is so marked only 
when the save from which the restore is done is also marked. 

A report is made of such exceptions in case earlier saves are 
to he used or recovery action is to be initiated or discon
tinued. 
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1S. Saves done under INCR or SINCE options are not made while the 
file is write busy. unless journalizing is specified for the 
file or the BUSY option is specified. File restores from 
saves not done under these options. however. can be made 
while the files are write busy even though no journalizing 
is specified for them. A report of such restores is made in 
case restore from an earlier save is to be perfor~ed or re
covery action initiated. and the file description is marked 
abort locked if any ABORT option is specified. 

11. A RESTOREMAST uses only saves performed by means of SAVEMAST. 
If more recent saves have been perform~d by means of a SAVE 
directive or another save program. the user must note when 
restores from these are required and initialize them. The 
date and time of the last write to the file at the time of 
the save from which the file has been restored is set as date 
and time of last change in the file description to indicate 
what version is restored. 

12. Restoring from a save of a removable disk pack to a permanent 
disk requires that the structures to be restored be released 
and the SMC and UMC on the permanent disk be re-created. 
followed by a user restore. 

13. Multiple RESTOREMAST directives must not be used in the same 
activity. Only the last RESTOREMAST directive in the input 
stream is processed. 

14. This directive requires a S PRIVITV JCL statement. 

15. Certain user names are reserved for the system and cannot be 
saved. Even if specified in a SAVEMAST directive. neither 
structure nor content will be saved for those user names. 

16. If the RESET/DEVICE. RENAME/. and RESET/NEWDEV options are 
all used. every file is eligible for reassignment. 

17. New constraints remain on the file until they are changed by 
a subsequent SAVE and RESTORE. 

18. The options for the RESTOREMAST directive are effective for 
any RESTOREMAST. hut do not apply to removable structured 
packs. 

19. Users should postpone running any RESTOREMAST jobs of USERIDs 
or RANGEs which lie within the same set of USERIDs or RANGEs 
as those contained in any SAVEMAST jobs currently running in 
the system until the SAVEMAST jobs terminate. 

A-60 



SAVE AND RESTORE 

RESTOREMAST NOTES <Cont•d.> 

28. RESTOREMAST will override the file space limit in the master 
tatalog if necessary. If this occurs. space used will exceed 
space allowed. 

21. FILSVS will not restore a secure tape <i.e •• a tape created 
when the SCC security option is active> when the SECURE 
.option is not used. 

EXAMPLES 

1. RESTOREMAST 

Files and catalogs on fixed devices for all users are 
restored. Only exceptions are reported. 

2. RESTOREMAST DOONLY/CORPORATE/ 

Files and catalogs on fixed devices for the named user 
<CORPORATE> are restored. 

3. RESTOREMAST DONTDO/SWEETWATER/ 

Files and catalogs on fixed devices for all users except 
the user named <SWEETWATER> are restored. 

4. RESTOREMAST LlSTOPT/ALL/ 

Files and catalogs for all users are restored and a list 
of each file restored is produced. 

5. RESTOREMAST DEVICE/ST3/ 

Files shown in existing catalogs for all users to be 
assigned to the named device are restored. 

6. RESTOREMAST DEVICE/DP1/.DONTDO/SWEETWATER/ 

Files shown in the existing catalogs for all except the 
named user to be assigned to the named device are 
ra~•~•-A 
l~~~Ml~W• 

7. RESTOREMAST SINCE/878679/ 

Files and catalogs that describe these files on fixed 
devices for all users are restored only if the saved file 
description shows that the file has been allocated or the 
file description modified since July 6. 1979. 
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8. RESTOREMAST RANGE/0p15/ 

Files and catalogs for users whose names hash to the first 
sixteen sections are restored. Ordinarilyp the save from 
which restoring is done specifies the range of sectionsp 
but sometimes it may be desirable to restore only a subset 
of the ranges on a save. 

9. RESTOREMAST RESET/DEVICE/ 

The files restored have all constraints removed and are 
placed on those devices with the most space available. 

10. RESTOREMAST RENAME/DS1=DS2PDS3:DS4PDS5=DS6/ 

The files restored that are constrained to DS1 will be 
constrained to DS2 and DS3. The files restored that are 
constrained to DS4 and DS5 will be constrained to DS6. 

11. RESTOREMAST RENAME/MS0450=MS0500/ 

The files restored that are constrained to device type 
450 will be constrained to device type 500. 

12. RESTOREMAST RENAME/ALL=DS2PDS3/ 

All files restored that have device name constraints will 
be constrained to DS2 and DS3. 

13= RESTOREMAST RENAME/ALL=DS2rDS3/.RESET/NEWDEV/ 

All files that are restored and do not have device class 
constraints will be constrained to DS2 and DS3. 

14. RESTOREMAST RENAME/ALL=DS2.DS3/.RESER/DEVICE/.RESET/NEWDEV/ 

All files that are restored will be constrained to DS2 and 
DS3. 

15. RESTOREMAST DOONLY/JOHN/pSECURE 

Files and catalogs on fixed devices for the named user are 
restored. The SECURE option indicates that the tape may 
have been created on a secure system (i.e •• a system on 
which the sec security option was active>. and the 
USERIDs and files on the tape may be classified. 

This example is applicable only if the GCOS 8 System 
Security Manager CSSM> is configured; for additional 
informationp refer to the GCOS 8 OS Securty User•s Guide. 
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FORMAT 

REPLACE file name •••• 

REQUIRED 

At least one qualified file name must be specified. A 
$ USERID JCL statement or USERID directive must be provided 
with the name of the creator of the file or one with RECOVERY 
permission. If a S PRIVITY JCL statement is present. 
however. no $ USERID JCL statement or USERID directive need 
be given. 

OPTIONS 

Additional qualified file names may be specified. Unless a 
$ PRIVITY JCL statement is present. a user name provided must 
be that of the creator or. or a user with RECOVERY permission 
for. all named files. 

NOTES 

1. The file description for each named file is consulted for 
numbers of pages marked defective in each file. The 
version of each such page is read from the presented save 
and written to the file. If the file is duplicated and a 
good copy is available. this copy is read and written to 
the file. 

2. If necessary. the space the page is assigned to is 
replaced by a newly assigned space to ensure that the page 
written to the file can subsequently be read. 

3. The pages continue to be marked defective in the descrip
tion. for it is expected that the replacement will be 
followed by a rollforward from a journal to obtain more 
recent versions of pages that have been changed since the 
save. However. if the date and time of the save from 
which replacement is made is not earlier than the date and 
time of last change to the file as recorded in its file 
description. then the pages will not be marked defective. 

4. A report is made showing pages replaced and whether roll
forward is required. For detailed information about roll
forward refer to the GCOS 8 OS Integrity Control manual. 

A-63 



SAVE AND RESTORE 

REPLACE EXAMPLES 

1. REPLACE CORPORATESSEPT25/CUSTOMERSNOW 

The file named CUSTOMER cataloged under the user name 
CORPORATE is to have defective parts restored from the 
save. 

2. REPLACE CORPORATESSEPT25/CUSTOMERSNOW. 
CORPORATESSEPT25/EQUIP.INSTALL/SVSA/DETAIL 

Files named CUSTOMER and EQUIP. cataloged under user name 
CORPORATE. and file named DETAIL. under user name INSTALL. 
are to have defective parts restored from the save. 
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Table 5-5. 

SAVE 
RESTORE 
SETRSTL 

User Save And Restore Directives 

User File or Catalog Save 
User File or Catalog Restore 
Set Restore Lock For Files 

The remainder of this section defines the User Save and Restore 
directives in the order listed in Table 5-5. 

User File Or Catalog Save Directive 

FORMAT 

SAVE catalog or file namepoption<s> 

REQUIRED 

Qualified catalog or file name. If a catalog is namedp files 
subordinate to it are considered for saving. A $ USERID or 
USERID directive must be suppliedp giving the name and log-on 
password of the owner of the catalog or file. If a $ PRIVITY 
JCL statement is present. however. no user name need be 
given. 

OPTIONS 

1. LISTOPT/ { YES } I 
{ NO } 
{ NOSS } 

YES is assumed; if YES is specified <or assumed>. names of 
all files saved are listed. 

If NO is specifiedp only the names of saved files that are 
write busy. abort locked. with defective space. or wholly 
or prtaially unreadable are listed. 

If NOSS is specifiedp the listing of the catalog and file 
names is suppressed during substructure processing. The 
listing of names of restored files is controlled by the 
YES/NO parameter. 

2. DONTDO/catalog or file name •••• / 

Specifies names of catalogs or files subordinate to the 
catalog named after the directive. If a catalog name is 
givenp files subordinate to it are not saved. 
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3. DOONLY/catalog or file name, ••• / 

Used to specify names of catalogs or files subordinate to 
the catalog named after the directive. If a catalog name 
is given, files subordinate to it are saved. Both DONTDO 
and DOONLY options cannot appear in one use of a direc
tive, nor can either appear when the name given after the 
directive is that of a file. 

4. SINCE/ { TODAY } , [ time J I 
{ date } 

Save only the files for the named user that have been 
written to since the date (and time> specified. Files 
that remain write-busy during the save are not saved when 
the SINCE option is used unless journalizing is specified 
for the file. Date is in the format mmddyy; time is in 
hhmm, hh:mm, or hh.hhh. 

The differenct between a SINCE and INCR save is as 
follows: The SINCE date and time can be that of the last 
total save so that incremental saves are accumulated into 
one SINCE save. Furthermore, only files for which 
INCRSAVE/YES/ is specified or assumed are saved using the 
!NCR option while the SINCE option causes files to be 
saved regardless of the INCRSAVE specification. Both 
SINCE and !NCR options can be used, but this is not often 
of value. 

A file is regarded as having been written to if the allo
cation was marked by IOS to show that at least one write 
was issued during the allocation, or, if on system 
restart, the file description shows that a write allo
cation to the file was interrupted by the system failure. 
A test mode allocation is not interpreted as a write 
allocation. 

5. INCR 

Save only the files for the named user that: 

a. have INCRSAVE/YES/ specified or assumed for them 

b. were written to since their last save 

c. were not eliminated because of DOONLV, DONTDO, SINCE, 
or DEVICE option 
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d. did not remain write busy during the save <unless 
journalizing is specified for the file>. 

A file is regarded as having been written to if the allo
cation was marked by !OS to show that at least one write 
was issued during the allocation. or. if on system re
start. the file description shows a write allocation to 
the file to have been interrupted by the system failure. 
A test mode allocation is not interpreted as a write 
allocation. 

6. DEVICE/ ONLY. device name •••• / 

Save only the files assigned to the named devices. Files 
assigned partially to devices named and partially to 
devices not named are saved entirely unless the optional 
word ONLY is present. or the file specifies duplication 
or journalizing. In such cases. only the portion of a 
file on a named device is saved. Catalogs are saved only 
if one of the devices names is ST1 <regardless of whether 
ST1 actually contains catalogs or not>. 

7. DEVICE/pack type.pack serial number/ 

Save only the files that are assigned to the specified 
pack <which must be mounted). 

If the name of a file on a pack is given. that file is 
saved. In this instance. no DEVICE option may be supplied 
since a specific pack is implied by the use of the file or 
catalog name. 

When a user has several level 1 catalogs on the same pack. 
'the UMC can be named after the Save directive and the 
DEVICE/pack/ option given to specify that all files for 
the user on that pack are to he saved, subject to DOONLY 
or DONTDO constraints if these are given. This cannot be 
done when the UMC is itself on that pack. as indicated 
above. 
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8. Move specified catalog structures and files from one user 
name to another user name. The user name of the qualified 
file name is changed to the new named user for all cata
logs and files that are saved. No catalog names. file 
names. or passwords are changed. 

User identification for this option must be the same as 
that of the user name of the qualified catalog or file 
name being saved. 

9. CHGNAM/unqualified name without password/ 

The qualified catalog name being saved will be changed on 
the save tape to the new name specified in the option. 
Only catalogs subordinate to the UMC can be changed. No 
subordinate catalog names. file names. or passwords are 
changed. 

10. STAK 

Save several file structures on the same tape. This 
option must be specified on the first save directive in 
the activity to indicate to the SAVE process that the save 
tape is not to be rewound before or after the SAVE process 
is executed. 

Normally. a save tape is closed with rewind; therefore. 
multiple save directives must not be used unless the STAK 
option is specified in the first Save directive. The STAI< 
option processing is subject to the following conditions: 

o If the activity is not privileged. the appropriate 
USERID directive must precede the Save directive. 

o Any FILSYS directives can be interspersed among the Save 
directives. except Save and Restore related directives 
<e.g •• SAVEMAST>. 

o If the LISTOPT option is not specified in a Save direc
tive. the default from the prior save is assumed. 

o All files must be in the same recording mode and 
density; however the files within the save tape need not 
all be save files because the STAI< option. when used 
with the Restore directive. bypasses unrecognizable 
files. 
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o A S GENFIL JCL statement should not be used in place of 
the S TAPE JCL statement when using the STAK option. 

Caution: Ensure that the tape is positioned correctly at 
the start of the save and that standard system 
format <File and Record Control> labeling pro
cedures are used. 

11. ESTAK 

Used only in conjunction with the STAK option to indicate 
the last of several save directives. The tape file is 
closed with rewind after the save is processed; otherwiser 
at the end of the FILSYS activityr termination processing 
acts upon the disposition as specified in the S TAPE JCL 
statement. 

12. BUSY 

If specifiedr a write busy status will not cause a file to 
be bypassed. 

13. <DELPERMS> 
<DPERMS } 

NOTES 

Delete all general and specific permissions from the cata
logs and files as they are being written to the save tape. 
The online catalog and file descriptions are not changed. 
In additionr the Creator Name field on the save tape is 
set to the USERID being saved orr if the NEWNAME option is 
in effectr to the new USERID. 

The DELPERMS option may only be used when the USERID from 
the S USERID JCL statement or the FILSYS USERID directive 
is the same as the USERID being saved. 

1. If a file with code XS is presentr it is written at the 
same time as the primary save filer file code PS. File 
PS can be assigned one unit or two to allow unit 
switchingr depending on the number of volumes expected. 
If file XS is presentr it should be assigned the same 
number of units as file PS. 
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2. All content of space currently assigned to each file is 
saved. except that if the file description indicates the 
file has never been written to. no contents are saved. 
In no case. however. is a search made for an end of file 
mark to detect the last space written to. 

3. If the catalog named after the Save directive is on a 
removable structured disk pack. the catalog and its sub
ordinates <subject to DOONLV or DONTDO restrictions> are 
saved if the pack is mounted. Similarly. if a file is 
named after the Save directive that is on a removable 
structured disk pack. that pack must be mounted. However. 
if the catalog named after the save directive is on perm 
and the subordinates are on a removable device. the naming 
of the subordinates in a DONTDO or DOONLV specification 
will be regarded as erroneous. even if the pack is 
mounted. 

Files for the named user that are on nonstructured media 
tapes or disk packs - are not saved whether or not the 
volume<s> are mounted. 

Files subordinate to a catalog on a removable structured 
disk pack are saved when the name after the Save direc
tive is of that catalog. 

4. System userids (i.e •• those beginning with "SYS_") may be 
saved without special consideration. except for SVS_CAT. 
The SVS_CAT USERID can never be saved. 
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1. SAVE COROPRATESSEPT25 

Catalogs and files on fixed devices for the user named 
CORPORATE are saved. 

2. SAVE J.P.JONES/RMVBL.DONTDO/B/ 

The catalog RMVBL for the user named J.P.JONES and all files 
and catalogs subordinate to it are saved. with the exception 
of the file whose full name is J.P.JONES/RMVBL/B. If B was a 
catalog. that catalog and any files and catalogs subordinate 
to it would not be saved. Because RMVBL is on a removable 
structured disk pack. all subordinates to it are also on that 
pack. 

3. SAVE SALTRIVER.DOONLY/ONE.THREE/ 

The catalog SALTRIVER and the two files ONE and THREE sub
ordinate to it. but no others. are saved. 

4. SAVE CLASS21.INCR.LISTOPT/VES/ 

All catalogs for the user named CLASS21 and files for this 
user for which INCRSAVE/VES/ has been assumed or specified 
and that have changed since the most recent save are saved. 
A list is provided of all files saved. 

5. SAVE SWEETWATER.DEVICE/DS1.DS2,DS3/.DOONLV/POWER/ 

Any files subordinate to the catalog POWER with space 
assigned to any of the named devices are saved. If a file is 
partly on a named device, all of it is saved unless FMS 
journalizing is specified for it. No catalogs for the files 
are saved. because ST1 was not specified. 

6. SAVE CLASS21,SINCE/070683/ 

All catalogs for the named user and any files for this user 
that have been changed since the beginning of July 6, 1983 
are saved. 

7. SAVE ACE/POWER.NEWNAM/SWEETWATER/ 

The catalog POWER for the user named ACE and all files and 
catalogs subordinate to it are saved as if they were sub
ordinate to the user named SWEETWATER. 
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8. SAVE FLINK/CODE.CHGNAM/NEWCODE/ 

The catalog CODE for the user name FLINK. and all catalogs 
and files subordinate to it. are written to the save tape as 
if they were saved from catalog NEWCODE. 

9. SAVE ABC/CAT1.STAK.LISTOPT/NO/ 

When using the STAI< option as indicated in the following 
input stream: 

USERID ABCSPABC 
SAVE ABC/CAT1.STAK.LISTOPT/NO 
LIST ABC/CAT1 
USERID DEFSPDEF 
SAVE DEF.DOONLY/CAT2.FILE1/ 
LIST DEF 
USERID GHISPGHI 
SAVE GHI 
LIST GHI 

o The first file on the save tape contains the structure and 
file content for the files subordinate to subcatalog CAT1 
under user ABC. The LISTOPT/NO/ option overrides the 
FILSYS default and only errors will be reported. 

o The second save file. for user DEF. contains the substruc
ture and content for FILE1 and all files subordinate to 
subcatalog CAT2. 

o The third file contains the substructure and file content 
for user GHI. 

o The LISTOPT/NO/ option from the first SAVE directive 
remains in effect for all the saves. 
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FORMAT 

RESTORE catalog or file name,option<s> 

REQUIRED 

Qualified catalog or file name. If a catalog name is given, 
all of its subordinate files are considered for restoring. 
subject to restrictions expressed by the options, if any. If 
a file name is given, only that file is restored. A $ USERID 
JCL statement or USERID directive must be provided with the 
name of the catalog owner or file name given. and with that 
user•s log-on password. However, if a $ PRIVITY JCL state
ment is present, a user name or password need not be given. 

OPTIONS 

1. LISTOPT/ { YES } I 
{ NO } 
{ NOSS } 

If NO is not specified. YES is assumed; if YES is assumed 
or specified. the names of all restored files are listed. 

If NO is specified. only the names of files that are re
stored from a save marked write busy. abort locked. or 
with defective or unreadable content at the time of the 
save are listed. 

If NOSS is specified, the listing of the catalog and file 
names is suppressed during substructure processing. The 
listing of names of restored files is controlled by the 
YES/NO parameter. 

2. DONTDO/catalog or file name, ••• / 

If a catalog name was given after RESTORE. names of cata-
1 ogs or files immediately subordinate to it may be given 
to indicate that files subordinate to the named catalogs 
and named files are not to be restored. 

3. DOONLY/catalog or file name •••• / 

If a catalog name was given after RESTORE, names of cata
logs or files immediately subordinate to it may be given 
to indicate that only files subordinate to the named cata
logs and named files are to be restored. 
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Catalog or file names in the directive and in this clause 
must also be present in the save file to be restored; 
otherwise. the restore aborts. 

4. SINCE/ { TODAY , I 
{ date } 

Restore only the files subordinate to the named catalog 
that are marked on the save as having been allocated or 
modified since the date specified. <Allocated means that 
a request to use the file was granted; modified means the 
file description was modified by means of a File Modify 
directive.> Allocation or modification after the save is 
not considered; only dates of last allocation and modi
fication at the time of the save are considered. Date is 
given in mmddyy format. 

5. DEVICE/device name •••• / 

Restore only the files that show in existing catalogs as 
being assigned wholly or partially to one or more of the 
named device<s>. If contents reside on the specified 
devices. duplicate copies must exist on unspecified 
devices. 

Only files that are in "restore-lock" status are 
restored; therefore. the specified devices must have been 
initialized before restore can take place. During the 
initialization. system master catalogs and user catalogs 
are restored. if required. and the files on the initial 
ized device are set restore locked. 

If an existing file description shows the file to be dup
licated. the file content is restored from the duplicate 
and the one on the save is not used unless the duplicate 
file content is null or unavailable. A file description 
currently exists. however. only if catalogs are dupli
cated or a DEVICE restore is performed for device<s> that 
did not contain catalogs. 

The whole file is restored including parts on devices not 
specified. if any. However. when FMS journalizing was 
specified for the file at the time of the save. only part 
of the file on specified device<s> is restored. because 
rollforward using journals can be relied on to update the 
part restored. If a duplicate of the file is available. 
only the part of it duplicating the PArt of the specified 
device<s> is restored. Refer to the GCOS 8 OS Inteqritv 
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Control manual for detailed information about rollfor
ward processing. 

6. NEWNAM/user name/ 

Move catalog structures and files from one user name to 
another user name. The user name of the qualified file 
name is changed to the new named user for all catalogs 
and files that are changed. No catalog names. file 
names. or passwords are changed. When the NEWNAM option 
is used. this directive requires privity. 

The user identification of the user name of the qualified 
file name of the save must be used with this option. If 
the NEWNAM option was used on the save but not on the 
re~tore. then the user identification of the user name of 
the qualified file name being restored should be used as 
in a normal restore. 

7. RESET/ { RFILES } I 
{ DENIED } 

RESET/RFILES/ sets the file restore indicator in the OFF 
position. <In the normal condition. the file restore 
indicator is in the ON position.> 

The RESET/RFILES option applies only to the files that 
are not already present in the system. This option 
forces the program to set the file restore indicator in 
the OFF position. Care should be exercised when using 
this option because it may prevent the file from being 
saved on a subsequent since type of save. 

During a user restore. use of RESET/DENIED/ results in 
the following: 

a. The logic is bypassed that compares the original save 
tape number with the current tape number in the File 
Description <FD> record. 

b. The logic is bypassed that compares the ordinal 
number of the file on disk with the ordinal number 
of the saved file on tape. 

This option should prove helpful in instances where a 
restore lock is preventing a user restore. 
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RESTORE OPTIONS <Cont•d.) 

8. RESET/ <DEVICE > I 
<DN1 [.DN2J ••• > 

Remove all constraints either from files being restored. 
if device name or device class was specified. or from 
files restricted to specified device names. if device 
name was specified <refer to Notes 14. 15. an~ 16). 

9. RENAME/ <ALL } I 
<DN1 [.DNKJ ••• =DNA [.DNBJ •••• : •••• } 

The files that are constrained to any device specified to 
the left of the equal <=> sign are reassigned to the 
devi~es right ot the 11=11 sign. If ALL is specified. any 
files with a device name constraint are reassigned <refer 
to Notes 14. 15. and 16>. 

18. RENAME/ CALL > I 
<CL1 C.CLKJ ••• =CLA: ••• } 

Unlike the previous option. only one device class can be 
specified to the right of the 11=11 sign <e.g •• 
CLK=MSU458 ••• > • 

11. RESET/NEWDEV/ 

Used only with the RENAME option. Every file that either 
has no constraints or has the same constraints as spec
ified in the RENAME option is eligible for reassignment. 

12. VERIFY/ { YES } I 
{ NO } 

If YES is specified. the write command and the VERIFY 
option are used when the catalog structure and file con
tent are written to disk. 

NO is assumed; that is. only the write command is used if 
the VERIFY option is not specified. 

13. STAK 

Alerts the restore function to the possible existence of 
multiple files and non-save files on the input save tape. 
The restore searches the tape for a save task header 
block containing the userid to be restored. This option 
need only be specified in the first Restore directive in 
the activity. 
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RESTORE OPTIONS <Cont•d.> 

No more than one Restore directive should be used in a 
given activity unless the STAK option is used to. process 
a stacked save tape. Options such as DOONLY or DONTDO 
should be used instead. If multiple restore directives 
are used and the activity is processing a multireel vol
ume containing 11save 11 information. the operator must 
remount reel 1 for each directive. If alternate logical 
unit designators are used in the $ TAPE JCL statement. it 
is likely that initiate interrupt eerors will occur since 
unit switching logic uses the rewind/standby command. 

Multiple Restore directives are allowed in a single 
FILSYS activity when the STAK option is specified. sub
ject to the following conditions: 

o If the activity is not privileged. the appropriate 
Userid directive must precede the Restore directive. 

o The restore search logic only searches forward 
through the save tape; therefore, the Restore direc
tives must be input in the correct sequence. 

o If the LISTOPT option is not specified in a Restore 
directive. the default of the prior restore is 
assumed. 

o If the RESET DEVICE. DENIED. or RFILES options are 
specified. they remain in effect for all the sub
sequent restores in the activity. 

o If multiple saves are stacked for the same Userid. 
restore processes each save task block and sub
structure until a save is encountered that fulfills 
the restore request. A report is produced for save
header analysis with applicable diagnostics for each 
save that does not fulfill the request. 

o When the STAK option is in effect. the files skipped 
on the save tape are indicated on the error report by 
one of the following messages: 

FILE nn SKIPPED: USER 

FILE nn SKIPPED: USER *UNK* 

where: 

UNK - not recognizable as a save tape 
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RESTORE OPTIONS <Cont•d.) 

Conveniently. the user site can determine the 
sequence and use of files on the save tape by 
requesting a restore for a userid that is !!.21 on 
the tape. <Of course, the userid must exist in the 
system. since the FILSYS validates the Restore 
directive.> 

o A $ GENFIL JCL statement should not be used in place 
of the $ TAPE JCL statement when using the STAK 
option. 

14. RSTL 

Allows only files in "restore lock" status to be 
restored. Use this option in a restart condition after 
a failed restore. 
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NOTES 

1. If a file is specified on the RESTORE directive. the DONTDO. 
DDDNLV. and SINCE options are inapplicable. and an error is 
returned if they are specified. Both DDNTDD and DOONLV 
options cannot be submitted in one use of the directive. Any 
~ther combination of options is possible. However. it is 
obvious that only files that are contained on the present 
save<s> can he restored. If there should he no files both 
satisfying the selection criteria imposed by the restore 
options and contained on the presented save. an error is re
turned. An example is a save done under a device option that 
does not include any of the devices specified in the restore 
option. 

2. For a user restore. currently existing catalogs. file des
criptions <having same names. create dates. and ordinal num
bers as those on saved tape>. and file content space are used 
when available. Only when there is no currently existing 
catalog or file description for a file to he restored is the 
catalog or file description from the save used. When the 
currently existing catalogs are used. the following adjust
ments are made: 

a. The date and time of last write to a file recorded in the 
file description for the file is changed to the one in 
the saved file description. 

b. If the restored file content is larger than existing file 
content space. more space is obtained up to the maximum 
specified in the existing file description. 

3. When the currently existing file or catalog is not the one 
that is wanted. it must be deleted prior to the restore. 
This will cause the catalog and file description from the 
save to he used and new file content space to be assigned. 
If both the saved and existing versions are desired. the name 
of the existing version may he modified prior to the restore 
to prevent it from being replaced by the saved version. If 
the currently existing file is not deleted by the user and 
create dates and file ordinal numbers are not the same. then 
the file is not restored. unless the RESET/DENIED/ option is 
used. A report is made of this condition for the required 
user action. 

Similarly. if an existing "IDS" file is restored. the 
attribute block is not updated from the save tape. If the 
existing attribute block and the attribute block on the save 
tape differ in attributes. such as page number or page size. 
the file must be deleted before it is restored to avoid dis
crepancies between the file content and the attribute block. 
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NOTES <Cont•d.> 

4. Because an existing version of a file description will be 
used. the user can decrease the size of the file or cause the 
file to be duplicated. These changes to the version on the 
.save can be effected by modifying existing files and then 
restoring them. 

S. Device specifications in the currently existing file descrip
tion or subordinate catalogs are used to control where the 
file is assigned. If there are no existing file description 
and catalogs. though. the specifications. if any. at the time 
of the save - either in subordinate catalogs or in the file 
description - the file description must be in existence at 
the time of the restore. 

If space is not available on specified devices. the file is 
not restored. and a report is made in case the specifications 
have to be changed or space made available on the devices. 

Files restored from a device save are assigned space only on 
devices saved for on this save. For example. if ~he save 
included the option DEVICE/DS1.DS2/. a restore from this save 
assigns space only on DS1 and DS2. With these device assign
ments. the installation can continue to use a device save 
taken prio~ to the restore when another restore is needed. 
The device save for DS4. DSS. and DS6. for example. can be 
used to restore from a failure of DS4. because no file will 
have been restored to DS4 that is not saved on the DS4. DSS. 
and DS6 save. 

When restoring from a device save. the first restore must be 
performed from the ST1 device save. The catalogs are always 
contained on the ST1 device save and are the first file 
structures to be restored. After the catalogs are restored. 
restoring can be effected concurrently from the other device 
saves. If restoring is attempted from another device <not 
ST1> before the catalogs are restored. no restoring occurs. 

The restrictions on a device in which files can be restored 
both those resulting from specifications in catalogs on the 
save tape. and those required because the restore is from a 
device save - can be removed by use of the op~ion RESET/ 
DEVICE/. 

No space is released when a device restore is performed. It 
is assumed that if a new pack is provided for the device. it 
will have been initialized. 
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If no specifications - either in existing or saved catalogs 
control device assignment. the restore uses the assignment 
procedure used at file create that assigns space on any 
devices with a suitable allocation unit and available space. 

6. If no file description exists for the file and the saved 
version specifies duplication, space for both original and 
duplicate is assigned, using device specifications for both 
original and duplicate, if any, in the save file description. 
Then the saved version is written to both spaces. 

If the saved file description specifies duplication but an 
existing file description for the file does not. only one 
write of the file content occurs since the existing file 
description controls the restoring. 

7. If the restore is from a save done under the DEVICE/pack/ 
option, references on fixed devices to catalogs on the 
restored pack are not created when they do not currently 
exist. 

8. Restoring from save<s> performed under the !NCR option re
quires that the user present the most recently performed 
incremental save first, then less recently performed saves in 
reverse chronological order, and finally a total save. 

File restoring is under control either of currently existing 
catalogs or the catalogs on the first presented incremental 
save. Only the most recent version of the file content for a 
file is restored. 

9. Restoring from save<s> performed with the SINCE option sim
ilarly requires use of the most recent save first, less 
recent saves (if any> next, and finally a total save. 

18. If a file was abort locked or had defective or unreadable 
space at the time of the save from which it is restored, the 
file description is marked to show that the file is abort 
locked or has defective space. If the currently existing 
file description is so marked, the indication is removed 
unless the save is also so marked. A report is made of any 
such exceptions in case earlier saves are to be used or 
recovery action initiated or discontinued. 

A-81 



SAVE AND RESTORE 

RESTORE NOTES <Cont•d.> 

11. Saves done under !NCR or SINCE options are not made while 
the file is write busy unless journalizing is specified for 
the file. Files restored from saves not done under these 
options. however. can be made while the files are write busy 
even though journalizing is not specified for them. A report 
is made of restores for the user of such files in case a 
restore from an earlier save is to be performed or recovery 
action initiated. and the file description is marked abort 
locked if any ABORT option is specified. 

12. A restore uses a save produced by either a user save or an 
installation SAVEMAST. Presumably. only the installation has 
access to the saves produced by SAVEMAST so that user 
restores from such saves can be made on request. 

13. The date and time of the last write to the file at the time 
of the save from which the file is restored is set as the 
date and time of last change to the file. Hence it can be 
relied on to indicate the version of the file content pro
vided by the restore. 

14. If the three options RESET/DEVICE, RENAME/. and RESET/NEWDEV 
are all used, every file is eligible for reassignment. 

15. New constraints remain on the file until they are changed by 
a subsequent SAVE and RESTORE. 

16. The options for the RESTORE directive are effective for any 
RESTORE. when the files do not exist already in the system. 
but do not apply to removable structured packs. 

17. If the user restore is run with privity. the specified 
structure and content will be restored, even if space 
required exceeds the limit in the USERID•s master catalog 
entry. The limit is not changed; it is ignored. 

18. Any system userid <i.e •• those beginning with 11SYS_11
) may be 

restored without special considerations. except for SYS_CAT 
which can never be restored. 
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EXAMPLES 

1. RESTORE CORPORATESSEPT25.DONTDO/CUSTOMER/, 
LISTOPT/VES/ 

All files for the user named CORPORATE, except the file named 
CUSTOMER, are restored. A listing of restored files is pro
vided. If CUSTOMER was a catalog, files subordinate to it 
are not restored. Catalogs and file descriptions are 
restored and file spaces assigned only if those do not exist 
at the time of the restore; otherwise, the existing catalogs, 
file descriptions, and file spaces are used. 

2. RESTORE CLASS21/PROB1INPUT 

The file PROB11NPUT cataloged under the user named CLASS21 is 
restored. If the restore is from a save that used the NEWNAM 
option, then the user identification must be the same for 
CLASS21 as in a normal restore. 

3. RESTORE lNSTALL/SVSA,DOONLV/ACT,EGUIP,PERS/ 

The three files named ACT, EGUIP, and PERS subordinate to the 
catalog lNSTALL/SVSA are restored. 

4. RESTORE CLASS21,SlNCE/07~683,1200/.LlSTOPT/VES/ 

Files for the user named CLASS21 that at the time of the save 
had been allocated or whose file descriptions had been 
modified since July 6, 1983, are restored and a list is pro
vided of each that is restored. 

5. RESTORE J.P.JONES/RMVBL 

Files subordinate to the catalog RMVBL for the user named 
J.P.JONES are restored. These files are on a structured 
removable pack that must be mounted at the time of the 
restore. 

6. RESTORE SALTRIVER,NEWNAM/CORPORATE/ 

All catalogs and files are restored to the user named 
CORPORATE= The user identification for SALTRIVER should be 
used. 

7. RESTORE RESET/DEVICE/ 

The files restored have all constraints removed and are 
placed on those devices with the most space available. 
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8. RESTORE RENAME/DS1-DS2.DS3:DS4.DS5=DS6/ 

The files restored that are constrained to DS1 will be con
strained to DS1 and DS3. The files restored that are con
strained to DS4 and DS5 will be constrained to DS6. 

9. RESTORE RENAME/MS0450=MS0500/ 

The files restored that are constrained to device type 450 
will be constrained to device type 500. 

10. RESTORE RENAME/ALL=DS2.DS3/ 

All files restored that have device name constraints will be 
constrained to DS2 and DS3. 

11. RESTORE RENAME/ALL=DS2.DS3/.RESET/NEWDEV/ 

All files that are restored and do not have device class con
straints will be constrained to DS2 and DS3. 

12. RESTOREMAST RENAME/ALL=DS2.DS3/.RESET/DEVICEl.RESET/NEWDEV/ 

All files that are restored will be constrained to DS2 and 
DS3. 

NOTE: In examples 7 through 12. the options only apply to 
restored files that did not previously exist in the 
system. 
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Set Restore Lock User Directive 

This directive causes the FILSVS program to examine catalog 
structures and mark files with an extent on specified devices 
restore locked. 

FORMAT 

SETRSTL CVOLSET/volset name/.J DEVICE/dv1C.dv2 •••• J/ 

REQUIRED 

The DEVICE option is required. 

OPTION 

VOLSET/volset name/ 

If the VOLSET option is specified. the search for files to be 
restore locked will be limited to the specified volume set. 
Device names specified in the DEVICE parameter must be 
members of the volume set. 

If the VOLSET option is not specified. the PERM structure 
will be examined. 
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GCOS ACCOUNTING AND ABNORMAL TERMINATION PROCESSING 

EXECUTION REPORT EXAMPLE 

ACCOUNTING INFORMATION 

The accounting information for an activity is produced during 
termination of that activity. It consists of information sup
plied in the following form: 

o Execution Report 

o Statistical Collection File 

The lines on the execution report are described in this section. 
The binary accounting cards are described in the System Tables 
reference manual. 

EXECUTION REPORT 

The format of fields on the execution report is given in Figure 
B-1. Since the actual content of the execution report can vary 
depending on the type of program. the execution report pictured 
in Figure B-1 is only to illustrate the locations of the various 
executive report fields. 

EXECUTION REPORT OUTPUT 

ABORTS: Abort message texts and/or reason codes appear in place 
of the NORMAL TERMINATION portion of the termination 
message following the J* <control card> file listing. 

DELETES: Messages giving the reasons for deletes by the System 
Input program are imbedded in the J* file listing. 

All other GCOS delete messages appear following the J* 
listing. 
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EXECUTION REPORT EXAMPLE 
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EXECUTION REPORT EXAMPLE 

EXECUTION REPORT FIELDS 

INDEX DEFINITION 

1 SNUMB <i.e., job number> 

2 System Identification contains the six alphanumeric 
characters entered by the site administrator on the 
$ SYlD Startup statement 

3 Time of day job entered system (in hours and thousandths 
of an hour> 

4 Date job entered system <mm/dd/yy> 

5 Input source <RDR, IMCV, REMOTE, SPAWN, TSS> 

6 I/O Multiplexer (i.e., IOM or IOX> number, channel <CH or 
PUB> number, and device number of input device. 

7 JCL statements used in the job. Each activity definition 
statement is marked by 11A11 immediately preceding the $ 
symbol. If the program contains an object deck~ both the 
$ OBJECT and $ DKEND statements appear in the JCL state
ments list •. 

8 Total statement count for this job 

9 Activity number within job 

10 Activity type <GMAP compile, CONVER, COBOL compile, 
GELOAD execution, etc.>. The$ CARD field indicates the 
location at which the activity started. 

11 Month/Day/Year activity started 

12 Single segment <real> mode/Multisegment <virtual> mode 

13 Status of program switch word at the· beginning of 
activity 

14 Location at activity termination 

15 Base address of instruction segment 

16 Contents of processor indicator register hits 18-29 at 
termination 
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17 

18 

19 

21 

22 

23 

24 

25 

26 

27 

GCOS ACCOUNTING AND ABNORMAL TERMINATION PROCESSING 

EXECUTION REPORT EXAMPLE 

EXECUTION REPORT FIELDS 

DEFINITION 

Status of the program switch word at the end of the 
activity 

Time activity started <in decimal hours> 

Time activity stopped Cin decimal hours> 

Total time activity was swapped out of memory 

Elapsed time <STOP minus START> <in hours and thousandths 
of an hour> 

Maximum working set <memory> allocated to this activity. 
excluding control area 

Minimum working set <memory> allocated to this activity. 
excluding control area 

Number of Page-ins from virtual mode run unit 

Size of Argument/Parameter stack segment <in K> 

Processor time in decimal hours 

Limit on processor time for this activity in decimal 
hours 

28 Number of Page-ins from backing store 

29 Size of Safe-store stack segment Cin K> 

30 1/0 time for this activity in decimal hours 

31 Limit on I/O time for this activity in decimal hours. If 
this limit is not specified on the S LIMITS JCL state
ment. the I/O time is not limited and this field is blank 
on the execution report 

32 Number of Missing-page faults 

33 Product of memory and time <in thousand word-seconds> 
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EXECUTION REPORT EXAMPLE 

EXECUTION REPORT FIELDS 

INDEX DEFINITION 

34 

35 

36 

37 

38 

39 

48 

41 

Initial job urgency 

Current urgency 

Number of SYSOUT records output for this activity 

SYSOUT record limit for this activity 

Channel time used in page I/O 

Number of Page-outs 

File Code <FC> 

Disposition code: 

R - Release 
S - Save 
D - Dismount 
C - Continue 

This entry identifies the type of device that contains 
the data file. 

42 Device type according to the following list. Symbols *• 
P. s. or X to the right of the device type indicates a 
System Input-created data file <*>. a cataloged permanent 
file <P>. a secondary file <S>. or a removable file <X>. 

Device 1 

Type 
MSU8400 

MSU8451J 
MSU8588 
MSUIJ581 
TAPE 
TAPE-7 
TAPE-9 
READER 
PUNCH 
RD/PUN 
PRINT 

Device 
HSSIJ488/MSU8482 Hass Storage Subsystem 
Removable Mass Storage Subsystem Removable 
MSS8458 Hass Storage Subsystem Removable 
MSS8588 Mass Storage Subsystem - Removable 
HSS8581 Mass Storage Subsystem - Removable 
Magnetic Tape Subsystem 
Seven-Track Magnetic Tape Subsystem 
Nine-Track Magnetic Tape Subsystem 
Card Reader 
Card Punch 
CCUIJ481 Reader/Punch 
Printer 
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EXECUTION REPORT EXAMPLE 

EXECUTION REPORT FIELDS 

Device 1 

Type 
PPT 
CONSOLE 
SVSOUT 

Device 
Paper Tape Subsystem 
System Console <CCS600116002160041600516601) 
SVSOUT Function of GCOS software <Device -
Independent> 

DAC DAC function of GCOS software 

INDEX DEFINITION 

43 Amount of time the channel was busy. If i 999999. 
time is in milliseconds. If > 999999. time is shown 
in hours and decimal-functions of an hour <e.g •• 1.2345>. 
a "p 11 following an entry in this column indicates a 
purged file. 

44 For mass storage devices. this field specifies the 
initial position (initial relative llink po~ition> of the 
access; for a unit record device. the Allocation Time 
<AT> for the device. For a magnetic tape subsystem. this 
field is blank or contains the channel address of an 
alternate magnetic tape device. 

45 For mass storage devices. FP describes the final position 
of the file (final relative llink position> from the 
start of the access. if available. If not available. 
this field conta;_:.s NA <Not Available>. 

For magnetic tape devices. FP describes the final file 
position in the form riff. where ff is the number of 
files passed and r is the number of physical records 
passed. If the form is riff. ff is the number of files 
passed. and r is the number of physical records back
spaced in front of the last end-of-file. 

For unit record devices. this field <RT> defines the 
release time. 

46 For a mass storage device. IS contains the initial size 
of the file in llinks. For a unit record device or 
magnetic tape unit. #C contains the number of connects 
for the device. 
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INDEX 

47 

48 

EXECUTION REPORT EXAMPLE 

EXECUTION REPORT FIELDS 

DEFINITION 

For a mass storage device. MS contains the final size in 
llinks for the file. For a unit record device or mag
netic tape unit. #E the number of errors in the access. 

Device address in the form 

IOM <or IOX> number channel number - device number 

49 T#/PK# contains the tape reel number CT#) or pack number 
<PK#>. 

50 

.MBRT7 

For a magnetic tape unit. this field contains the File 
Serial Number <FSN> of the tape. When the FSN field of a 
tape reel matches the FSN field of the $ TAPE JCL state
ment <or the tape was a scratch reel>. a# symbol 
precedes the FSN reported here. If the FSNs do not match 
at the start of an activity. a > symbol precedes the FSN 
reported. For removable mass storage. this field con
tains the pack number. 

For a removable disk pack <X following device type field> 
this field. on the line below the device definition line. 
contains the pack number followed by a field indicating 
whether the disk pack was online <ONL> or had to be 
mounted <MNT>. 

System output list which is composed of: 

Output type - BCD-PRINT 
BCD-PUNCH 
ASCII-PRINT 
ASCII-PUNCH 

Report code 

Record count 

Destination - blank <= online> or STA-dd 

This site prepared module contains the site•s billing algorithm • 
• MBRT7 can be developed to calculate. accumulate. and append SCF 
billing information to the execution report. 
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EXECUTION REPORT EXAMPLE 

SPECIAL ACTIVITY OUTPUT 

GCOS service functions have the ability to write data on the 
execution report for the program containing that service 
function. The most common service functions that write data on 
the execution report are the label processing function of File 
and Record Control. and the printer button interface and S MULTI 
card functions of the Bulk Media Conversion <BMC> program. The 
data is printed on the execution report between the line des
cribing the activity and the line describing the activity 
termination. 

BMC ACTIVITY OUTPUT 

A BMC <CONVER> activity can output the following on the execution 
report for the program containing the activity: 

o Record of printer push-button operations on the printer 
dedicated to the BMC job. 

o Record of file manipulations caused by a S MULTI card in the 
program. 

o Other messages as described in the Bulk Media Conversion 
manual. 

The printer control operation report may include any of the 
following messages: 

FORWARD SPACE TO TOP OF PAGE 
INVALID LINE 
OPERATOR RESTARTED THIS REPORT 
OPERATOR KILLED THIS REPORT 
BACKSPACE TO TOP OF PAGE 
BACKSPACE 
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EXECUTION REPORT EXAMPLE 

SPECIAL ACTIVITY OUTPUT 

For each entry on the S MULTI card. BMC indicates the number of 
records input from a file or the number of records with a spec
ified report code. These entries take the following form: 

FILE•nnnnnn RPT CODE cc xxxxxx IGN yyyyyy 

or 

FILE#nnnnnn TOT xxxxxx INPUT 

where: nnnnnn File number 
cc Report code <File and Record Control report 

code> 
xxxxxx Number of records used as input 
yyyyyy Number of records ignored 
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GCOS ACCOUNTING AND ABNORMAL TERMINATION PROCESSING 

EXECUTION REPORT EXAMPLE 

SPECIAL ACTIVITY OUTPUT 

To initiate the activity. the console operator enters a RUN nn 
verb for the dismounted reel. The requirements for this verb 
gives the operator control of the number of active spinoff jobs 
in the system and of the sequence in which they are to be run. 
The tape dismount may prevent unnecessary commitment of tape 
resources while waiting for a printer or card punch. 

The following is a sample console log for this type of spinoff 
operation: 

*SRT SSSSS-01 11.931 GMAP (040) 

*DMT 0-16-03 REEL •23558 S# SSSSS-82 TO 4948S B-M-C 

REMOVE OUTPUT SSSSS-04 FROM PRINTER # 0 09 

*EOJ SSSSS-05 11.942 

*GET S#494SS TAPE#4940S SPINOF-SSS55 

???RUN 49405 

*MEDIA--5•49405-01 MNT 0-02-80 #23558 SPINOF-S5SSS 11.947 

*SRT 49405-81 11.949 CONVER (888> 

REMOVE OUTPUT 4948S-01 FROM PRINTER # 8 20 

*EOJ 49485-81 11.953 

In this example. 55555 is the parent job and 4948S is the 
spawned job. The message gives the oper.ator more information 
and control of the activity. 
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ABNORMAL TERMINATION PROCESSING 

Because it would be inpractical to give extended. detailed infor
mation about all possible causes of the errors in this appendix. 
the programming messages and abort codes manual should be con
sulted concerning all abort codes and messages. 
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GCOS ACCOUNTING AND ABNORMAL TERMINATION PROCESSING 

ABNORMAL TERMINATION PROCESSING 

ACTIVITY/JOB ABNORMAL TERMINATION 

Abort codes. error codes. and error messages are issued to 
the user•s execution report to identify conditions that caused 
abnormal termination of an activity of job. 

Abnormal termination may he caused by: 

1. GCOS software-detected errors 

2. Operator ABORT requests from the system console or time 
sharing user terminal 

3. Hardware-generated faults 

4. Slave program requests via MME GEBORT 

Occurrences of any of these conditions causes an immediate 
interruption of activity processing. All 1/0 requests for which 
the connect was not issued are lost; however. those 1/0 requests 
for which a connect was issued are allowed to terminate normally. 

The location of the fault or error and the abort reason code are 
placed in word 11 <octal 13) of the salve program prefix. An 
*ABT ••• or *END ••• message is output on the system console. If 
hit 8 of the program switch word is set. a dump is produced. If 
word 23 <octal 27> of the slave program prefix contains a wrapup 
address. word 23 is cleared and the user is given control at that 
address. <This word is normally initialized by the .SETU 
routine. if an Execute activity.> After a wrapup is completed. 
hit 12 of the program switch word is examined and. if set. a 
Utility subactivity is executed. <See 11Wrapup Routine 
Processing" and "Abort Subactivity Processing" in this section.> 
Upon return from the suhactivity. the Statistical Collection File 
<SCF> and execution records are produced and peripherals and 
memory are released. 

If termination was not initiated by an ABORT request and a 
S ENDJOB was not the activity delimiter. the job is returned. 
with an abort indicator set. for subsequent activity allocation. 
In this instance. only subsequent language processing activities 
<GMAP. FORTRAN. etc.) are scheduled for allocation until a 
$ BREAK JCL statement is encountered <at which time, normal 
activity scheduling is resumed). The conditional JCL statements 
$BREAK. $GOTO. S IF. $SET. and S WHEN along with the S LABEL 
JCL statements may he used to explicitly control conditional 
activity execution. <The use of conditional JCL statements is 
described in the GCOS 8 OS Joh Control Language manual. 
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GCOS ACCOUNTING AND ABNORMAL TER"INATION PROCESSING 

Abnormal Termination During Allocation 

When the first pass through the salve job control <J*> file 
is completed, a test is made to determine if errors were found 
during allocation. If so, the job is deleted, a delete 
<*DLT xxxxx <reason>> message is sent to the system console and 
an explicit reason for deletion is printed on the execution 
report. 

When a job is returned for allocation after at least one 
activity was successfully executed and no subsequent activities 
are executable <possibly because of compile errors or activity 
abort>, a *END sssss message is sent to the system console. 

If a hardware malfunction or unusual job stream causes a 
fault during allocation, a *TILT, *DLT S# sssss message is sent 
to the system console. A dump of the Peripheral Allocator 
<Program. #2) is produced on printer PR2, if dedicated, or 
on the Statistical Collection File if PR2 is not dedicated. A 
JOB DELETED message is printed on the execution report and the 
job is deleted. 

GCOS Software-Detected Aborts 

On a GCOS software-detected abort, the Instruction Counter 
<IC> and reason code are stored as before, the IC and Indicator 
<I> are set in word 18, and the Instruction Segment Register 
<ISR> is set in words 32 and 33 of the slave program prefix 
<SPX>. 

Operator-Initiated Aborts 

If termination was initiated by an ABORT ••• request from the 
system console, the job is terminated as though a S ENDJOB 
followed. 

M"E GEBORT Terminations 

In the case of MME GEBORT-initiated aborts, the user program 
supplies only the reason code. The IC and reason code are 
inserted into word 11 <octal 13> of the SPX as follows: 

Word 11 Bits 88-17 IC 
18-23 48 
24-35 Reason code 

Words 32-33 <octal 48-41> - ISR of first abort 
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GCOS ACCOUNTING AND ABNORMAL TERMINATION PROCESSING 

JROLL Recovery Option 

To prevent slave mode programs from abnormally terminating 
due to transient problems. slave mode program abort recovery is 
provided through the JROLL option specified on the user•s 
activity-defining JCL statement. The JROLL option provides a 
rollback to a previous checkpoint where processing then 
resumes. 

USER OPTIONS DURING ABNORMAL TERMINATION 

When an activity terminates abnormally <either via a MME 
GEBORT or abort>. any. all. or none of the following user 
options may also be exercised: 

o Dump (only if requested by a JCL statement specifying the 
dump option. or by a MME GESETS> 

o Wrapup <which may also terminate normally or abnormally> 

o Abort subactivity <which may terminate normally or 
abnormally> 

The system console log shows the first abort code; the 
execution report shows the codes in the order in which they 
occurred. 

Dump Option Processing 

A dump of slave memory area contents is not routinely pro
vided; it occurs only is explicitly requested by the console 
operator or the user. A user may request a dump of the aborting 
activity•s memory in either of two ways: 

1. By specifying the DUMP option on the activity defining 
JCL statement. 

2. By using a MME GESETS or other means <e.g •• S SET JCL 
statement. perhaps in conjunction with other conditional 
JCL statements> to set bit 8 of the program switch to 
word 1 <ON>. 

The dump is written to the System Output File <P*> if it is 
assigned to SVSOUT. a printer. or a disk sequential file <temp
orary or permanent>. If P* is assigned to another device type 
<e.g •• tape or a random file>. the dump is sent to SVOT for 
inclusion in the execution report. If an execution report is not 
prepared. the dump is output either to a dedicated PR2 printer or 
to the Statistical Collection File <SCF>. 
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GCOS ACCOUNTING AND ABNORMAL TERMINATION PROCESSING 

DUMP OPTION PROCESSING <Cont•d.> 

Normally, the output is in BCD format, including the approp
riate slew codes and the embedded formatting characters. The 
only exception is that the data segments are passed to SYOT in 
large blocks of memory raw data with appropriate address controls 
for eventual processing by GEOT or JOUT. 

If P* is assigned to a permanent file, the file should be 
large enough to contain the whole dump and the wrapup dump. 
Generally7 the ratio of words on disk to words in memory is 3 to 
1 • 

The dumped segments are processed in the following sequence: 

1. History Registers - If the fault was detected by the 
hardware and the history registers were preserved, the 
register contents are dumped first in octal format, then 
again in a logical operation sequence <output of reg
isters is dependent on processor type>. 

2. Fault Registers - The safestore frame saved at the time 
of the abort is formatted for output. <Also, included 
are the Working Space Registers.> 

3. Standard Segments - The segments PUSH, EPD, USL, S/S, 
PT0, AP, DCW, PAT, SYT, SSA, and SPX, which are defined 
by the system to support the process7 are dumped <see 
GCOS 8 OS System Tables manual for additional 
information>. 

4. Dump Option If this option was used in the process <bit 
~ of switch word is set to 1> the slave memory is dumped 
<see GCOS 8 OS System Operating Technig.YJti. manual for 
detailed information>. 

Wrapup Routine Processing 

Wrapup, which is a user option, is not intended as a means of 
returning to the normal processing flow following an abort. 
Instead, it is typically used to provide a "cleanup" facility for 
file protection and message output following an abort. A wrapup 
opportunity is not provided for an activity that terminates 
normally. 
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GCOS ACCOUNTING AND ABNORMAL TERMINATION PROCESSING 

WRAPUP ROUTINE PROCESSING <Cont•d.) 

The support environment provided for certain types of activ
ities <such as COBOL. I-D-S. or ISP program executions> often 
includes a system wrapup routine. However. if desired. the user 
can also elect to append a wrapup routine to that provided by the 
system. If so. the user must: 

1. Save the address of the system wrapup routine. 

2. Put the address of the user wrapup routine in word 23 
(octal 27>. bits ~~-17. of the slave program prefix. 

3. After the user•s wrapup routine successfully executes. 
restore the address of the system wrapup routine <in word 
27 (octal> of the slave program prefix> and transfer to 
that routine. 

If desired. the system wrapup routine may be completely pre
empted by eliminating steps 1 and 3 and ensuring that the wrapup 
routine terminates in a MME GEFINI. 

Abnormal Termination Of Wrapup 

If abort occurs during wrapup. only a dump of the control 
area <same as for NDUMP> is automatically generated. unless the 
wrapup routine sets the dump options in the switch word. Word 12 
<octal 14> has the same format as word 11. except for wrapup 
abort; word 19 <octal 23> contains IC and I of wrapup abort; and 
words 34 and 35 <octal 42 and 43> contain ISR of wrapup abort. 

If more termination information is desired. a.slave memory 
dump may be obtained by including a MME GESNAP in the program. 
followed by a MME GEFINI. <A panel dump will also be taken.> 
The MME GESNAP calling sequence includes the amount of slave 
memory to be dumped. It should be noted. however. that if a dump 
is desired. it must be done during wrapup. The user is allowed 
the balance of the time specified <or implied> on the S LIMITS 
JCL statement. plus 38 seconds for wrapup. 

The dumps are written on the P* file if this file is assigned 
to SYSOUT. or to a printer. Any other assignment of P* 
causes the dump to be written on the execution report. If an 
execution report is not prepared. the dump is output either to a 
dedicated PR2 printer or to the SCF. 
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Abort Subactivity Processing 

An abort subactivity can be specified via a S ABORT JCL 
statement in the program input job stream. The subactivity will 
be initiated only if the associated activity terminates abnor
mally and sufficient memory is available for the utility program. 
If sufficient memory is not availablep the program will receive 
an M4 system abort. 

An abort subactivity may be used to perform file manipulation 
such as a file dump and a file copy <see $ ABORT JCL statement in 
the GCOS 8 OS Job Control Language manual). Subactivities 
execute after wrapup is performed. If the abort suabactivity 
undergoes abnormal terminationp a wrapup may result; a dump does 
not occur. File codes of the files being serviced and the 
requested action are indicated through use of the $ FUTIL JCL 
statement. 

If an abort subactivity was specifiedp the following message 
will appear on the execution report: 

*UTILITY CALLED 

Time Limits For Dump, Wrapup, And Abort Subactivity 

The maximum time allowed for the Dump, Wrapup, and Abort sub
activi ty options <including any associated dumps in the case of 
wrapup and abort subactivity> is the time specified or implied 
on the S LIMITS JCL statement plus 30 seconds for each wrapup 
and/or abort subactivity. 

Program Disaster 

If a fault or other GCOS software-detected error occurs 
during the activity termination process, the termination is sus
pended and the message "PRCSS #nnn DISASTER s#sssss" is issued to 
the system console. A dump is then printed on a dedicated PR2 
printer if one is available orp if notp the dump goes to the 
Statistical Collection File <SCF>. Termination is stopped, no 
files are releasedp and the termination procedure is not 
completed. 

If this type fault occursp it may eventually result in a 
system failure. 
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Exception Processing Abort Data 

Under the following abort conditions. the Exception Proces-
sing program stores information in words 48 through 43 <octal 58 
through 53> of the slave program prefix: 

1. The operator responded A <abort> to an Exception 
Processing program error message. 

2. The error for which the Exception Processing program is 
aborting t~e program is an IOM error (channel or IOM 
central>. 

3. The console operator requested rollback. 

The four words of data are: 

Words 48-41 (58-55) - Descriptor for 1/0 command block 

Bits 08-86 
07-16 

17 
18-35 

Word 43 (53 >. Bits 8fJ 
fJ1 

2-85 
6-11 

12-15 
16 

17 

18-28 
21-23 
24-35 

=1. status loaded 
=1. power off 
Major status 
Substatus 
Reserved 
=8. Terminate Interrupt 
=1. Marker Interrupt 
=1. Exception Processing program 

could not recover 
IOM channel status 
IOM central status 
File code 
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PERIPHERALS 

INTRODUCTION 

The CRUtJ688/CRU18S8 Card Readers <Figure C-1>. available for 
Series 68 system use. are self-contained devices that utilize a 
photoelectric system for data sensing. They have the capability 
of reading 88-column cards in Hollerith mode <88 characters per 
card) or in Binary mode <168 characters per card) at the maximum 
rate of 688 or 1858 cards per minute. with Option CRFtHJ83 in
stalled. 51-column cards can be read. The card readers on Level 
62 and 64 have the added capability of reading mark sense cards 
in HIS <Honeywell> or IBM mode with the installation of Option 
CRF8884 or CRF8885 in 88-column of 51-column <51-column if 
Option CRF8883 is made available>. All options offered can be 
installed in the field by Honeywell field engineering personnel. 

A device adapter. containing logic circuits for controlling 
card movements and translating character formats. is built into 
each reader. Table C-1 defines the standard and optional capa
bilities and characteristics of the card readers. 

PERIPHERAL PERFORMANCE 

The card reader hopper capacity is 3888 cards and the stacker 
capacity is 2588 cards. The stacker is provided with an off
set capability. The difference between the card readers is 
their operating speeds: CRU8688 reads 688 cards per minute <CPM> 
and the CRU1850 reads 1050 cpm. 

Both models have the same dimensions: 

Height: 
Width: 
Length: 
Weight: 

39.6 in.<181 cm> 
30 in<7.62 cm> 
45 in.(114 cm> 
575 lbs.(260 kg> 
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PERIPHERALS 

INTRODUCTION <Cont•d.) 

TABLE C-1. STANDARD AND OPTIONAL CARD READER FEATURES 

Card Reader 

Standard Capability: Read 88-column cards CRU8688/1858 
Option CRFfJfJ83: Read 51-colunm cards* CRU8688/1858 
Option CRFN84: Read mark sense cards (51-

or 88-colunm >** CRU868fJ 
Option CRF8N5: Read mark sense cards (51-

or 88-column>** CRU1858 

* CRU86fJfJ/185fJ read 51-column cards only if Option CRFtHJ83 is 
installed. Option CRF8883 not available on Level 66. 

** Mark sense capability available only on Level 62 and 64. 
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INTRODUCTION <Cont•d.> 

MARK SENSE CAPABILITY 

The mark sense option available only on Level 62/64 applies to 
both 88-column and 51-column cards provided that the card reader 
is equipped with the 51-column option <CRF88•3>. Mark sense 
cards can read both punches and marks on the same card as long 
as the data is entered in the same card column format. Mark 
sense does not require special card paper quality; no 
synchronizing printed clock marks are necessary. as the timing 
is the same for punched holes and marks. However. use a 
reflective preprinted format on the card. For marking. a 
standard number 2 lead pencil gives a good reflectance reading 
and is ideal for marking because it is readily available and 
easy to correct. 

The distinction between punched and marked data is made at 
the read station. When a beam of light from the photoelectric 
cell encounters a mark on the card. the mark absorbs the light 
emanating from the cell. temporarily darkening it. However. 
when a hole is encountered on the card. the light rays from the 
cell are either reflected by the card surface or the encountered 
hole. and the cell remains permanently lit. 

In mark sense operation. the reading of decimal or binary 
marks is allowed as the mark code is identical to that of the 
punched hole code; i.e •• marked sensed in row 9 indicates the 
figure 9. However. any combinations of marks up to 12 per 
column are acceptable but there must be a blank column before 
and after the mark<s>. This allows for maximum marking of 
4•-columns on a given card. 

A card with marks and punch fields must have at least one 
blank column before and after the punched column. Should a 
given column have both mark<s> and hole<s>. only the holes are 
read in one pass. 

MARKING MODES 

Cards used for mark sensing conform in every respect with 
the card specifications described later in this section. In 
mark sense. there are two modes of operation: HIS <Honeywell 
18-level code> and IBM (12-level code>. If mark sense is 
factory-installed. the decision must be made by the user during 
point-of-purchase. lease. or device rental as to the desired 
mode of mark sense operation. However. should future conditions 
or applications warrant a mode change. it can be made in the 
field by competent Honeywell field engineering personnel. Call 
Honeywell Field Engineering Division <FED>. 
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INTRODUCTION <Cont•d.> 

HIS MARKING t1DDE 

In the HIS marking mode. the .arking side is the rear or 
back of the punched card and the •ark sensing colu•ns are even 
numbered from 2 through 88. These marked column positions 
correspond physically on the other side of the card to punch 
colu•ns odd nu•bered from 1 through 79. However. the marking 
format is offset with respect to the punch columns. 

IBM MARKING MODE 

The only IBM marking format that can be processed is the IBM 
Marking Mode. This mode has the vertical mark centered on the 
punch columns. In the IBM marking mode. the marking side is the 
front of the punched card <rear is not printed). Both odd and 
even columns can be used for marking within the same limit of 
48 mark sense colwans per card as in the HIS •ode. When marking 
odd and even columns on the same card. at least two punch col
umns should be left blank in order to delimit the transition. 
Mark rows numbered 12. 11. 8 through 9. correspond respectively 
to punch rows 12. 11. 0 through 9. 

OPERATOR CONTROL PANEL 

The operator control panel on the card reader consists of 
<1> a •ain status panel and <2> a front status ptilnel. On the 
right is the main status panel with alert indicators. Above 
that are the operator controls for turning the machine power on 
and off along with other operator functions. There are also 
display lights to indicate device state.. On the left is the 
front status panel with its alert indicators <Figure C-2 shows 
the position of these panels.> 
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INTRODUCTION <Cont•d.> 

FRONT STATUS 
PANEL 

OPERA TOR MAIN ST A TUS 
CONTROLS PANEL 

Figure C-2 
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OPERATOR CONTROL PANELS 

The function of each of the operator controls and the cause 
and operator action required for each of the alerts are covered 
in this section. 

OPERATOR CONTROLS 

There are five different push button controls on the 
CRU86fJfJ/1"5fJ: 

o POWER ON 
o POWER OFF 
o RUNOUT 
o START 
o STOP 

They are all located on the main status panel <see Fig. C-3>. 

POWER ON Control 

The ~OWER ON control applies de power to the card reader and 
brings it to an operational state. as described in the "Power
Up" later in this appendix. It also functions as a lamp test 
switch because all indicators illu•inate while this push button 
is pressed. 

POWER OFF Control 

The POWER OFF control removes de power from the card reader. 
as described later in this appendix. 

RUNOUT Control 

The RUNOUT control clears the card track. It is also used 
after power-up to start the transport •otors before pressing 
START. and to restart the transport motors after the alerts 
TRANSPORT JAM 1. TRANSPORT JAM 2. and INTERLOCK occur. 

START Control 

The START control brings the card reader from standby state 
to the ready state. Alert indicators are turned off if the 
corresponding faults have been cleared. If any fAults have not 
been cleared. the corresponding indicators remain illuminated 
and the card reader stays in the standby state~ 

STOP Control 

The STOP control brings the reader from the ready state to 
the standby state. and must be used before operator intervention 
on the device. The card reader goes into the standby state 
whenever a fault occurs. 
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OPERATOR CONTROL PANELS <Cont•d.) 

OPERATOR ALERT INDICATORS 

The cause of each alert and the action required to bring the 
card reader back to the ready state are described below. The 
control panel alert indicators are color-coded: 

o Green for normal operation 
o Yellow if operator action is required 
o Red for major alert <possibly requiring field 

engineering attention> 

The alert indicators are located on the front and main status 
panels. 

Main Status Panel Alert Indicators 

Figure C-1 shows the positions of the alert indicators on 
the main status panel. 

Figure C-3 
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OPERATOR CONTROL PANELS CCont•d.> 

CONTROLS DISABLED Indicator 

There are two possible reasons for the CONTROL DISABLED 
indicator to illwninate <yellow>. In both cases all the push 
button controls on the device except POWER OFF are disabled. 

o CONTROLS DISABLED and either STANDBY or READY illu•in
ated indicate no action is required by you. The 
controls are disabled because tests are being run on 
the device. If no faults are diagnosed. the card 
reader returns to the ready or standby state that 
existed before the tests began. If faults are diag
nosed by the test routines. the card reader goes into 
the offline state. 

o CONTROLS DISABLED and OFF LINE illuminated together 
indicate that a fault has been diagnosed or that the 
card reader has not been correctly initialized. 

CHECK Indicator 

The CHECK indicator illuminates <yellow> to indicate that an 
event has occurred; the type of event is indicated on the front 
status panel. 

Front Status Panel Alert Indicators 

Figure C-4 shows the positions of the alert indicators on 
the status panel. 

Figure C-4 
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OPERATOR CONTROL PANELS <Cont•d.> 

BREAKER Indicator 

The BREAKER indicator illuminates <yellow> if one of the 
circuit breakers on the ac interlock panel is open <Figures 
and C-6>. The card reader powers down automatically if a 
circuit breaker opens after the unit has been powered up. 
restart. ensure that all the breakers are switched on. and 
power up the device. 

FAULT Indicator 

The FAULT Indicator illuminates <red> if there is a heat 
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alert. kick overload. or pinch overload. The card reader powers 
down automatically. 

STACKER FULL Indicator 

The STACKER FULL indicator illuminates <yellow> if the 
stacker is full or if the antifountain switch is not set cor
rectly. The antifountain switch is held closed by the pressure 
of the cards or the stacker weight against it and will only be 
released if the cards are not stacking correctly. To restart. 
remove the cards from the stacker. and then press START. 

HOPPER Indicator 

The HOPPER indicator illumniates <yellow> when the hopper 
and wait station are empty. To restart. refill the hopper and 
press START. 

INTERLOCK Indicator 

The INTERLOCK indicator illuminates {yellow> for any of the 
following: 

o Cover is left open 
o The air filter is not in position 
o The wait station is open 

Ensure that these are all correctly positioned. press RUNDUT to 
restart the transport motors. and then press START to restart 
the device. 

THROAT JAH Indicator 

The THROAT JAM indicator illuminates <yellow> if a card jams 
before the wait station. Remove the cards from the hopper and 
inspect the bottom cards. If any are damaged. smooth the edges. 
or replace them if necessary. and then place them back in the 
hopper. Press RUNOUT to restart the transport motors. and then 
press START to restart the device. 
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OPERATOR CONTROL PANELS CCont•d.> 

READ ERROR Indicator 

The READ ERROR indicator illuminates <yellow> if a read com
parison error occurs and the offset facility is not being used. 
the colmun count is incorrect. or if there is not all-dark/all
light after reading a card. To restart. press RUNOUT to clear 
the track. Check the error card which is next to last in the 
stacker. and replace it if necessary. and then place both cards 
at the front of the hopper and depress START. 

TRANSPORT JAM 1 Indicator 

TRANSPORT JAM 1 illuminates <yellow> when a jam occurs 
before the read station. You should remove any cards from the 
read station or wait station. replace them in the hopper. and 
press RUNOUT to clear the track. Then obey the restart pro
cedure specified by the programmer. 

TRANSPORT JAM 2 Indicator 

TRANSPORT JAM 2 illuminates <yellow> when a jam occurs 
after the read station. You should remove all cards from the 
wait station. read station. and track. and press RUNOUT to 
restart the transport motors. Then obey the restart pro
cedures specified by the programmer. 
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OPERATING PROCEDURES 

There are three main device states for the CRU0600/1050: 
off line, standby, and ready. The device state is displayed on 
the main status panel <Figure C-3>. The card reader is in the 
offline state if it is not logically connected to the processor; 
it is in the standby state when it is connected to the processor 
but is not operational <i.e., there are no cards in the hopper>; 
it is in the ready state when fully operational, being able to 
receive and process commands from the processor. 

POWER UP 

Power up is the transition from an unpowered state to a 
fully operational state. To power up, you perform the 
following: 

1. Switch on the device main ac circuit breaker <Figure C-5) 
located on the ac interlock panel at the rear of the device 
<Figure C-6). Ensure that the secondary circuit breakers 
<Figure C-5> are also on. AC PRESENT on the •ain status 
panel will illuminate. 

Figure C-6 

Figure C-5 
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OPERATING PROCEDURES <Cont•d.> 

2. Press POWER ON. The following events take place: 

o While POWER ON is pressed. all the display panel 
indicators are illuminated. If any are not illu•
inated. the lamps should be checked and replaced if 
necessary. 

o When POWER ON is released. all indicators except OFF 
LINE and AC PRESENT are turned off. 

o If the processor is initialized. OFF LINE is turned 
off and STANDBY is illuminated. This will occur 
about 1 second after pressing the POWER ON push 
button. If the processor is not initialized. OFF 
LINE and CONTROLS DISABLED remain illuminated until 
initialization has terminated on the processor. 
STANDBY then illuminates and OFF LINE and CONTROLS 
DISABLED turn off. 

3. When STANDBY illuminates. press the RUNOUT push button. 
This causes all the device motors to power up. and 
clears the transport of any cards. 

4. When the STANDBY indicator illuminates and the trans
port has been cleared. load cards and press START. If 
the card reader is ready. the STANDBY indicator goes 
off and READY illuminates. If READY does not illum
inate. check the indicators and take the appropriate 
action. 

POWER DOWN 

If the card reader is in the ready state. press STOP to put 
it into the standby state. <Otherwise erroneous data may be 
transferred.) When the device is in the standby state. press 
the POWER OFF push button and then switch off the device main 
circuit breaker on the ac interlock panel <Figure C-5>. 
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OPERATING PROCEDURES <Cont•d.> 

CARD LOADING 

Select the type of card to be read: 
mark sense. Data may be punched or 
both punches and marks intermixed. 
both punches and marks on the same 
entered on the same format 1 • i.e •• 
51-column format•. 

80-column. 51-column. or 
marked. or •ay consist of 
Mark sense cards can read 

card provided that data is 
all 80-column format or all 

Mark sense cards may be marked with any medium that is suf
ficiently nonreflective. The marks should be clear and legible. 
A standard number 2 lead pencil gives reflectance readings of 
about 3 percent and is ideal for marking the cards because of 
its general availability and the ease with which mistakes in 
marking may be corrected. 

When marking mark sense cards. it is not necessary to rub 
back and forth over a mark to make it appear big and black. In 
fact. such a technique is likely to cause problems rather than 
prevent them. It is the clarity and positioning of the mark 
that is more important than the apparent intensity of the mark 
to the eye. If a mark is placed outside of a marking area. it 
should be erased and placed in the proper area instead of being 
widened until it extends into the proper area. Cards must be 
kept reasonable clean. If the desired marks are allowed to 
become smudgy or smeared. erroneous data may result. 

Prior to input hopper loading. cards should be visually checked 
for nicks and buckles and with mark sense cards smears and 
smudges. Do not use worn or abused cards. 

1 

• 

1. Remove the follower block <Figure C-7>. 

2. If 51=column cards are to be read. place the hopper 
guide rail in position <Figure C-7>. This rail just 
clips into position <Figure C-8> and makes a contact to 
inform the device electronics that only 51-columns are 
to be read. 

3. Riffle the cards to prevent sticking. and ensure that 
all the cards are aligned correctly. 

4. Place the cards in the hopper <Figure C-9>. Punch cards 
are placed with the 9-edge down and column 1 away from 
you. If mark sense cards are used in HIS mode <reme•ber 

A Mark Sense card with fields must have at least one blank 
column before and after the punched columns. 

Card Reader must have 51-column option <CRFIJ883> to read 
51-column cards. 
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OPERATING PROCEDURES <Cont•d.) 

Figure C-7 

Figure C-8 

Figure C-9 
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OPERATING PROCEDURES <Cont•d.> 

CARD LOADING <cont•d.) 

marking side is the back of the punched card>. place 
them with the mark surface up and colu•n 1 away fro• 
you. If mark sense cards are used in IBM mode <remember 
cards are marked on the front>. the card deck must be 
reversed before placing in the hopper. The cards must 
be placed with the row of 12 facing down. In case of 
cards with both marked and punched fields in the IBM 
mode. there is an automatic inversion of the punched 
rows. the correct values being rectified automatically 
by the firmware. 

5. Place the follower block on top of the card pack. A 
special follower block is provAded for use with 51-
column cards. 

6. If turnaround cards <stub or talon> are to be read. the 
track select switch. which is accessed by opening the 
front cover. must be set according to whether the edge 
of the card is clean between rows 6 and 7. or clean 
between rows 7 and 8. 

7. Press START. 
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OPERATING PROCEDURES <Cont•d.> 

CARD UNLOADING 

If there are no cards offset in the stacker. pull back the 
stacker weight <Figure C-10>. lift out the cards. and replace the 
weight. The stacker weight is spring-loaded to maintain a 
slight pressure on the cards. Do not release the weight until 
it is in position. If any cards are offset. replace the• in the 
hopper and press START. To remove cards while the card reader 
is running. pull back the stacker weight far enough to remove 
the cards. but not all the way <otherwise a stacker full alert 
occurs>. About 1/2-inch <1 cm> of cards should be held against 
the antifountain switch while removing the cards <Figure C-11>. 

Figure C-10 
Figure C-11 
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OPERATING PROCEDURES <Cont•d.> 

CLEARING CARD JAMS 

If a jam occurs. clear the cards from the wait station. kick 
station. or track. 

To clear a card from the wait station. lift the hopper table to 
gain access. Lift the handle on the wait station <Figure C-12> 
and pull out the card. 

To clear a card from the kick station. open the rear doors and 
pull the card out <Figure C-13>. 

To clear a card from the track. open the rear doors and pull the 
card out. 

You should always ensure that all fragments of the defective 
card have been removed. 
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OPERATING PROCEDURES <Cont•d.> 

Figure C-12 

Figure C-13 
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PCU0121 CARD PUNCH 

SERIES 60 <LEVEL 66) 

The PCU0121 Card Punch is designed to meet current and future 
data processing needs. Punching 80-column cards at a speed of 
100 to 400 cards per minute. it features: 

o Versatility 
o Date integrity 
o Operator convenience 
o Improved system availability 

VERSATILITY 

The PCU0121 punches both Hollerith and binary codes. feeding 
cards in a column-by-column end-feed mode. System efficiency 
is improved through high-speed skipping of blank columns. 

DATA INTEGRITY 

Data integrity is ensured by three separate checks: 

o Comparison - after the punches are activated. their position 
is sensed and the result automatically compared with the 
data specified for punching. 

o Parity - data transfer between the I/O control and the card 
punch is checked for odd parity. 

o Validity - in Hollerith mode. all characters are checked to 
ensure that they represent valid codes. 

Punching errors cause the card to be offset from the rest of the 
deck in the stacker; punching may continue or stop so the oper
ator can take corrective action. 

OPERATOR CONVENIENCE 

Operator convenience features include large. well designed hop
pers and stackers for smooth card handling. large chad con
tainers that require less frequent attention. and easily under
stood color-coded displays. Large displays are used for general 
status information. while smaller. more definitive displays are 
used for indications requiring operator response. Push-button 
operation gives the operator fingertip control of the card 
punch. The entire card path is easily accessible. 
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PCU0121 CARD PUNCH <Cont•d.> 

Figure C-14 

IMPROVED SYSTEM AVAILABILITY 

Software control of online error status reporting reduces ti•e 
required for diagnosis and offline repair. as well as the number 
of service calls. This means higher uptime and reduced service 
costs. 
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PCU0121 CARD PUNCH <Cont•d.) 

SPECIFICATIONS 

PUNCHING SPEED: 100 to 400 cards per •inute. depending on the 
number of columns punched. 
MEDIA: 80-column cards. 
INPUT HOPPER CAPACITY: 1200 cards. 
OUTPUT STACKER CAPACITY: 1300 cards. 
PHYSICAL DIMENSIONS: 
Height 39 inches <99.1 cm>. 
Width 45 inches <114.3 cm>. 
Depth 30 inches <76.2 cm>. 
WEIGHT: 550 lbse <250 kg>. 
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CCU0401 CARD READER/PUNCH 

SERIES 60 <LEVEL 66> 

The CCU0401 Card Reader/Punch <Figure C-15)is designed to meet 
current and future data processing needs. The CCU0401 reads at 
a speed of 400 cards per minute or punches at speeds from 100 to 
400 cards per minute. In addition. it features: 

o Versatility 
o Data integrity 
o Operator convenience 
o Improved system availability 

VERSATILITY 

The CCU0401 reads or punches both Hollerith and binary codes. 
feeding cards in a column-by-column end-feed mode. System 
efficiency is improved through high-speed skipping of blank 
columns when in the punching mode. The CCU0401 can be used as a 
card reader or as a card punch. but not both simultaneously. 

DATA INTEGRITY 

Data integrity is ensured by a reliable optical system of reading 
and by data column identification by optical synchronization on 
the trailing edge of the card. In addition. there are three 
separate checks. 

o Comparison - on reading. each column is read twiceJ on 
punching. after the punches are activated. their position is 
sensed and the result automatically compared with the data 
specified for punching. 

o Parity - data transfer between the I/O control and the card 
reader/punch is checked for odd parity. 

o Validity - in Hollerith mode. all characters are checked to 
ensure ~h~t they represent valid codes. 

Reading o~ punching errors cause the card to be offset from the 
rest. of the deck; reading or punching may continue or stop so 
the operat~r ~an take corrective action. 
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CCU0401 CARD READER/PUNCH <Cont•d.> 

Figure C-15 

OPERATOR CONVENIENCE 

Operator convenience features including large. well-designed 
hoppers and stackers for smooth card handling. large chad 
containers that require less frequent attention. and easily 
understood color-coded displays. Large displays ar• used for 
general status information. while smaller. more definitive 
displays are used for indications requiring operator response. 
Push-button operation gives the operator fingertip control of 
the card reader/punch. The entire card path is easily 
accessible. 
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CCU0401 CARD READER/PUNCH <Cont•d.> 

IMPROVED SYSTEM AVAILABILITY 

Software control of online error status reporting reduces the 
time required for diagnosis and offline repair. as well as the 
number of service calls. This means higher uptime and reduced 
service costs. 
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PRU1288 and PRU1688 PRINTERS 

INTRODUCTION 

The PRU1288 and PRU1688 high-speed belt printers <Figure C-17> 
produce clear printed copy at a speed of 1288 and 1688 lines 
per minute for continuous single-spaced line operation with a 
48-character set. Line width is 136 print positions; however. 
an extended print option allows 168 print positions per line. 

The print belt is packaged in a lightweight cartridge that 
enables easy removal. interchange. and storage. Each character 
on the print belt is mounted on a flexible "finger." During 
printing. the belt passes continuously at high speed in front 
of the print hammers. When a character is struck. the flex
ibility of the finger causes the character to be immobilized at 
the moment of impact. This eliminates drag and results in 
smearless. ghost-free. high-quality printed copy. The system is 
programmed to recognize the belt being used from the code on the 
cartridge. 

The PRU1288/1688 printer units connect to Series 68 Level 
62. 64. 66. and 68 systems. The printers connect to Model 62/68 
systems via physically-integrated controls in the input/output 
control <IOC>; to Level 64 systems through an integrated Unit 
Record Processor; to Level 66 systems through either a free
standing <URP8688> or integrated Unit Record Processor 
<URP8681/8682>; and to Level 68 systems through a freestanding 
Unit Record Processor <URP8688). An addressing feature is 
required with each printer unit to enable connection to the 
control function. The URP8688/8681/8682 require operator inter
action. 

FEATURES 

The following features are standard on both printers: 

o Exceptional print quality accomplished through the use 
of a new and unique print belt with 136 print positions 
standard (168 optional>. 

o Advanced acoustical design - results in extremely quiet 
and efficient operation; confor•s to the Occupational 
Safety and Health Act <OSHA> regulations. 

o Longer ribbon life - achieved as a result of reduced 
ribbon drag during the printing process. 
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PRU1200 and PRU1600 PRINTERS 

INTRODUCTION 

Features <Cont•d.) 

o Extended printer life - made possible by an automatic 
standby feature that deactivates the operating mechanism 
of the device when it is not being used. 

o Variety of character sets - available in 48-character 
IBM 11AN 11

• 63-character Series 400/680/6800. 63-character 
ASCII. 64-character Series 200/2088. or 94-character 
ASCII CU/L case>. 

o Improved operator efficiency - accomplished by an auto
matic paper stacker. simple paper loading and ribbon 
changing procedures. quick and easy exchange of light
weight belt cartridges. and clear color-coded displays. 

OPTION 

Extended Print Position <PRF0022> increases the number of print 
positions per line from 136 to 160. <Not offered on Level 64>. 

Figure C-17 
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CONTROLS AND INDICATORS 

There are two operator control panels on the PRU1288/1688 
Printer units; a main control panel located on the front of the 
unit and an auxiliary control panel located on the rear of the 
unit along with the stacker controls <Figure C-18). A 
description of the function of each indicator and control is 
listed in Table C-2. Indicators are visible only when 
illuminated. A maintenance panel. located behind the left 
front door. contains some controls applicable to the operator. 
These are shown in Figure 2-3 and described in Table C-2. 

*Active on Level 66 and 68 systems only. 

Figure C-18 

The indicators are color-coded as follows: 

o Green - indicates normal operation 
o Yellow - indicates operator action required 
o Red - indicates major fault possibly requiring field 

engineering assistance 

MAIN CONTROL PANEL 

The main control panel contains six push buttons and sixteen 
indicators. 

AUXILIARY CONTROL PANEL 

The auxiliary control panel contains six push buttons and 
five indicators. 

MAINTENANCE PANEL 

The maintenance panel contains a variety of push buttons and 
indicators; however. only a few of these are for operator use. 
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CONTROLS AND INDICATORS <Cont•d.> 

TABLE C-2. MAIN CONTROL PANEL CONTROLS AND INDICATORS 

Push Botton/Indicator 

POWER OFF 

POWER ON 

STOP 

START 

PRINT TEST 

SKIP 

AC PRESENT 
(green> 

OFF LINE 
<green) 

STANDBY 
<yellow> 

READY 
<green> 

Function 

This push button removes de power from 
printer .. 

This push button applies de po~cr to 
printer. It also initiates lamp test 
illuminating all of the indicators. 

This push button changes printer from 
ready state to standby state. 

This push button changes printer from 
standby state to ready state and reseis 
any alert indicators if fault was 
cleared. 

This push button is used in checking 
print quality or forms positioning. and 
is operable in only standby state. It 
causes a line of Es to be printed and a 
slew of one line to occur. thus enabl~ng 
operator to verify that all hammers are 
operational. 

NOTE: This push button is active on 
Level 66 and 68 systems only. 

This push button advances paper and is 
usable in only standby state. If firm
ware is loaded and a Vertical Format 
Control <VFC> image is loaded. a slew to 
the top of page as specified by curren\ 
VFC image will occur each time SKIP is 
pressed. If no firmware VFC image is 
loaded. no slew will occur. 

Indicates ac power is applied to 
printer. 

Indicates printer is not logically 
connected to processor. 

Indicates printer is not available for 
operation. 

Indicates printer is available for 
operation. 

C-30 



PERIPHERALS 

CONTROLS AND INDICATORS <Cont•d.> 

TABLE C-2 MAIN CONTROL PANEL CONTROLS AND INDICATORS <Cont•d.) 

Push Botton/Indicator 

FAULT 
<red) 

CONTROLS DISABLED 
<yellow> 

NON-SYNCHRONIZED 
<yellow> 

CARTRIDGE 
<yellow> 

RIBBON 
<yellow> 

YOKE OPEN 
<yellow> 

TRACTORS DECLUTCHED 
<yellow> 

FORM DELETE 
<yellow> 

PRINT CHECK 
<yellow> 

PAPER POSITION 
<yellow> 

PAPER 
<yellow> 

STACKER ALERT 
<yellow> 

Function 

Indicates major fault possibly requiring 
field engineering attention. 

Indicates all push button except POWER 
OFF are disabled either because tests 
are being run or a fault has been 
detected by tests. 

Indicates printer is not initiated 
properly. 

Indicates print belt is incorrectly 
positioned or damaged and is inoperable 
until fixed. 

Indicates ribbon is incorrectly 
positioned or badly worn. 

Indicates belt gate or ribbon door is 
not fully closed. 

Indicates tractors lever is disengaged. 

Indicates operator should look for a 
console message from systemF giving 
information as to marking or destroying 
last page or pages printed. 

Indicates PRINT TEST was pressed or it 
was illuminated in conjunction with a 
system-initiated printout. 

Indicates lefthand tractor is not in 
line with column 1 reference mark. 

Indicates paper tornF no paperF·or end 
of paper. 

Indicates stacker is full or a stacker 
jam. 
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CONTROLS AND INDICATORS <Cont•d.> 

TABLE C-2 MAIN CONTROL PANEL CONTROLS AND INDICATORS <Cont•d.> 

Push Botton/Indicator 

POWER OFF 

STOP 

START 

SKIP 

CLEAR PAPER 

LOWER TABLE 

OFFLINE 
<green> 

STANDBY 
<yellow> 

READY 
<green> 

NON-SYNCHRONIZED 
<yellow> 

Function 

This push button removes de power from 
printer. 

This push button changes printer from 
ready state to standby state. 

This push button changes printer from 
standby state to ready state and resets 
any alert indicators if fault was 
cleared. 

This push button advances paper and is 
usable in only standby state. If firm
ware is loaded and a Vertical Format 
Control <VFC> image is loaded. a slew to 
the top of page as specified by current 
VFC image will occur each time SKIP is 
pressed. If no firmware VFC image is 
loaded. no slew will occur. 

This push button feeds last printed 
forms into stacker if they are ripped 
off above tractors. 

This push button causes table to lower 
to facilitate removal of printed forms. 

Indicates printer is not logically 
connected to processor. 

Indicates printer is not available for 
operation. 

Indicates printer is available for 
operation. 

Indicates printer is not initialized 
properly. 
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MAINTENANCE PANEL DISPLAY 

TABLE C-2 MAIN CONTROL PANEL CONTROLS AND INDICATORS <Cont•d.) 

Control/Indicator Function 

PWDN 

THAB 

THAPR 

ACDC 

DCA 

SSI 

RBI 

CKI 

YKN 

THASL 

PFA 

FFOI 

PPS! 

FAN! 

CART 

SKIP 

NOTE: 

SINGLE 
CYCLE 

Indicates power is on. 

Indicates thermal alert in belt motor. 

Indicates thermal alert in print power 
supply. 

Indicates ac overcurrent condition. 

Indicates de power supplies alert. 

Indicates skip supply incident. 

Indicates ribbon incident. 

Indicates clock fault. 

Indicates belt gate is open. 

Indicates thermal alert in skip motor. 

Indicates phase failure alert. 

Indicates frame or filters open 
incident. 

Indicates print power supply incident. 

Indicates fans incident. 

Indicates cartridge incident. 

Up for normal operation. 
Down for operation with flimsy paper 
<cancels medium and high skip speeds). 

The following push buttons are applicable to.Level 66 
and 68 systems. 

If pressed with printer in ready state 
and printing. printing terminates and 
skip that normally follows printing is 
is not executed and standby state is 
entered. If pressed with printer in 
standby state. another line will be 
printed. Ready state is restored by 
pressing START on main control panel. 
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MAINTENANCE PANEL DISPLAY <Cont•d.> 

TABLE C-2 MAIN CONTROL PANEL CONTROLS AND INDICATORS <Cont•d.) 

Control/Indicator Function 

NOTE: The eight clustered printer-software interface push 
buttons. which are located on the maintenance panel, 
permit the operator to communicate with the control 
program to which the printer is allocated. 
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Printer Push Button Interface 

A series of push buttons can be used for printer error recovery. 
By pressing the appropriate push button while the printer is 
online. programmatic procedures. which attempt to correct the 
condition. are initiated. Conditions that signal the need for 
this action may be reported via a console message defining a 
specific status/substatus or may be visually apparent to the 
operator. The following push buttons are common to all 
printers: 

BACKSPACE 
FORWARD SPACE 
BK. SPACE T.O.P 
FORWARD T.O.P 
REVERSE REWIND 
PRINT ONE LINE 
INVALID LINE 
NORMAL 

These push buttons are operable with SYSOUT. via UFAS <when a 
dedicated printer is assigned>. and Bulk Media Conversion <BMC> 
operations. but are inoperable with File and Record Control 
functions. In addition. the push buttons have somewhat dif
ferent results when used with SVSOUT than when used with BMC 
or via UFAS <refer to the GCOS 8 OS Unified File Access System 
CUFAS> Reference Manual for these procedures). Table C-3 
briefly defines the SYSOUT and BMC differences. 

Multiple statuses/substatuses can be sent to the console and 
multiple actions can be initiated via the push buttons before 
returning to normal printing by pressing either the 
pPERATE/RESET or the START push buttons. 

If the action initiated by the push button does not correct the 
condition and the error persists. it may be necessary to release 
the device from the system configuration. 
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Table C-3. Printer Push Button In SVSOUT And BMC Operations 

Push Button ~D~e~s~c~r~1-·p_t ........ i~o~n-------------------------------------------

BACKSPACE SVSOUT: The printer is placed in a manual halt 
state. ** BACKSPACE prints on the output. For 
any report other than an execution report. 
SVSOUT backspaces one record and waits for oper
ator action. The same action occurs for an 
execution report if the backspacing stays within 
the current 1/0 request to the printer. If the 
backspacing attempts to go ahead of that 
operator-invisible boundary for an execution 
report. SYSOUT automatically resum~s printing at 
the beginning of the execution report. Multiple 
backspacing is permitted. 

FORWARD SPACE 

BK. SPACE 
T.O.P. 

BMC: The printer is placed in a manual halt 
state. BACKSPACE prints on the output. 
Multiple backspacing is permitted. 

SYSOUT: The message ** OPERATOR KILLED THIS 
REPORT prints on the output and printing resumes 
with the next report. 

BMC: The message OPERATOR KILLED THIS REPORT 
prints out on the output and printing resumes 
with the next report. 

SVSOUT: The printer is placed in a manual halt 
state. ** BACK SPACE TOP prints on the output. 
SYSOUT backspaces to the beginning of the block. 
Multiple backspacing is permitted and. in most 
cases. goes back multiple blocks. If this is an 
Execution Report. printing automatically resu•es 
at the beginning of the job~ 

BMC: The message BACKSPACE TO TOP OF PAGE 
prints on the output and input is backspaced to 
the previous top-of-page position for the 
current report. To backspace multiple pages. 
press the BK. SPACE T.O.P. push button and then 
the OPERATE/RESET <RESTART> push button once for 
each page. 

FORWARD T.O.P. SYSOUT: The message **FORWARD SPACE TOP prints 
on the output and input is forward spaced to th• 
beginning of the next data block. Multiple for
ward spacing is permitted. If this is an 
Execution Report. records which remain in the 
current print request are ignored. but printing 
resumes with the next unprocessed record. 
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Table C-3. Printer Push Button In SVSOUT And BMC Operations 

Push Button ~D_e_s~c_r_1_._p~t~i_o~n-------~------~--~----~~~----------~ 

FORWARD T.O.P. BMC: The message FORWARD SPACE TO TOP OF PAGE 
<Continued) prints on the output. The remainder of the 

input for the current page is skipped and 
printer paper is slewed to the top of the next 
page. Multiple forward spacing is permitted. 

REVERSE REWIND SYSOUT: The message ** OPERATOR RESTARTED THIS 
REPORT prints on the output and printing of the 
current report is automatically restarted. 

BMC: The message OPERATOR RESTARTED THIS 
REPORT prints on the output. Input is repos
itioned to the beginning of the current report 
and printer paper is slewed to the top of the 
next page. 

PRINT ONE LINE SYSOUT: The next line of data is printed and 
the printer is placed in a manual halt state. 

INVALID LINE 

NORMAL 

BMC: The next line of data is printed and the 
printer is placed in a manual halt state. 

SVSDUT: The message ** INVALID LINE prints on 
the output. the current logical record is 
skipped. and the printer is placed in a manual 
halt state. 

BMC: The message INVALID LINE prints on the 
output and the current logical record is 
skipped. 

SYSOUT: The printer is released from the manual 
halt state. To resume normal printing. press 
the OPERATE/RESET <RESTART> push button. 

BMC: The printer is released from the manual 
halt state. To resume normal printing. press 
the OPERATE/RESET <RESTART> push button. 

The following represents the general sequence of events that 
occur when the operator attempts to correct a single error 
condition: 

1. Press the HALT push button or the desired function push 
button to stop printing. If the printer was in the 
Ready state. the printer is now in a Standby condition. 
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2. If only the HALT push button was pressed in step 1. the 
desired function push button can be pressed. <Or. if a 
function push button was pressed in step 1. another 
function can be selected at this point.> Only the 
function associated with the last push button is trans
mitted to the control program. 

3. Press the OPERATE/RESET or the START push button. A 
code representing the last selected function is sent to 
the control program. SVSOUT or BMC then issues coll'llftands 
to perform the requested action. 

4. Steps 2 and 3 can be repeated until the operator is 
ready to resu•e normal printing operations. 

5. To resume normal printing operations. press the NORMAL 
push button and then press the OPERATE/RESET or the 
START push button. 

Unless otherwise stated. printing is resumed following use of 
one of these buttons by pressing the NORMAL push button and the 
OPERATE/RESET <or RESTART> push button. 

EXAMPLES OF PUSH BUTTON USE WITH SVSDUT 

The following examples briefly define the push button sequences 
required to perform several SVSOUT functions. 

1. Print the next line of a report: 

PRINT ONE LINE 
OPERATE/RESET <or RESTART> 
NORMAL 
OPERATE/RESET <or RESTART> 

2. Terminate this report and proceed to the next report: 

FORWARD SPACE 
OPERATE/RESET <or RESTART> 
NORMAL 
OPERATE/RESET <or RESTART> 

3. Space to the beginning of the next data block: . 

FORWARD T.O.P 
OPERATE/RESET <or RESTART> 

4. Reprint all of the current report: 

REVERSE REWIND 
OPERATE/RESET <or RESTART> 
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EXAMPLES OF PUSH BUTTON USE WITH SYSOUT <Cont•d.> 

5. Reprint the last line of the current report: 

BACKSPACE 
OPERATE/RESET <or RESTART> 
NORMAL 
OPERATE RESET <or RESTART> 

6. Reprint the current block of data: 

BK. SPACE T.O.P. 
OPERATE/RESET <or RESTART> 
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OPERATION AND MAINTENANCE 

This section first details routine as well as exceptional 
operating procedures. and then explains the operator•s tasks in 
preventive maintenance. To minimize the possibility of error or 
damage to the paper/printer. it is important that the operator 
understand the use and function of the various controls and 
indicators previously explained. 

DEVICE STATES 

The three main device states for the printer unit are dis
playable on the main control panel: 

o Offline - not logically connected to the central 
processor. 

o Standby - logically connected to the central processor 
but not operational <e.g •• operator loading or removing 
paper> 

o Ready - fully operational and ready to receive and 
process commands from the processor 

OPERATING PROCEDURES 

Power-Up Sequence 

In the following procedure. it is assumed that all cables 
have been properly connected and that power is applied to the 
unit. 

1. Set device main and secondary circuit breakers located 
on rear circuit breaker panel to ON. AC PRESENT illum
inates on main operator control panel. 

2. Press POWER ON. The following events take place: 

o While POWER ON is pressed. all display panel 
indicators illuminate. If any do not illuminate. 
lamps should be checked and replaced if necessary 
<refer to "Control Panel Indicator Lamp Checking"). 

o When POWER ON is released. all indicators except 
OFF LINE and AC PRESENT turn off. 

3. When STANDBY indicator illuminates and paper is properly 
positioned. press START push button. If printer is 
ready. STANDBY indicator goes off. and READY illum
inates. If READY does not illuminate. check alert 
indicators and take appropriate action as described in 
Table C-4. 
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lndicator<s> 
Illuminated 

PRINT CHECK 
STANDBY 

CONTROLS DISABLED 
STANDBY or READY 

CONTROLS DISABLED 
OFFLINE 

CARTRIDGE 
STANDBY 

NONSYNCHRONlZED 
STANDBY 

FAULT 
STANDBY 

FORM DELETE 
STANDBY 

TABLE C-4. RESTART PROCEDURES 

Procedures 

1. Check printout. 
2. If satisfactory. press START; if not 

satisfactory. adjust forms. and press 
PRINT TEST. 

3. Repeat steps 1 and 2 until satisfied. 

No action required. Controls are disabled 
because tests are being run on device. As 
soon as tests are finished. printer returns 
to ready or standby state that existed 
before tests began. 

Fault diagnosed by test routines. and print
er is in offline state. There is either a 
fault in printer or processor. or printer 
firmware package is absent. Obey any con
sole messages and if fault persists. notify 
Honeywell field engineer. 

Check belt for incorrect positions on 
pulleys. or broken/twisted belt finger. 
Refer to "Changing/Adjusting Print Belt 
Cartridge" procedures. 

1. Declutch tractors. 
2. Reposition paper for head-of-form. 
3. Press SKIP. 
4. Engage tractors 
5. Press START. 

1. Trip main circuit breaker. 
2. Check all other breakers. 
3. Reset circuit breakers if necessary. 
4. Reset main circuit breaker. 
5. Perform "Power-Up Sequence". 
6. If fault persists. set main circuit 

breaker to OFF and notify Honeywell 
field engineer. 

Refer to console for message providing 
instructions. 
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TABLE C-4. RESTART PROCEDURES <Cont•d.> 

Indicator Cs> 
Illuminated 

PAPER 
STANDBY 

RIBBON 
STANDBY 

STACKER ALERT 
STANDBY 

Procedures 

Refer to appropriate procedure 
Paper Torn 
If only last page needs reprinting - repos
ition paper. press SKIP. and press START. 
If more than one page needs reprinting 
press PRINT TEST. and indicate restart 
point from console. 
No Paper/End of Paper Sensed 
Reload and press START. 

NOTE: The printer senses end of paper 12 
inches (30.5 cm> before actual end. 
and continues printing to end of 
current form before giving paper 
alert. 

None of the above 
Check sensors in tractors for blockage. 
Remove any paper fragments. press SKIP. and 
press START. 

1. Reposition and visually check ribbon. 
2. Replace if necessary. 
3. Check printout and decide how many pages 

need reprinting. If only last page to 
be reprinted - press START. If more 
than one page to be reprinted - press 
PRINT TEST. and indicate restart point 
from console. 

1. Unload stacker. 
2. Reset stacker table. 
3. Press START. 

TRACTORS DECLUTCHED 1. 
STANDBY 2. 

Engage tractors lever. 
Press START. 

YOKE OPEN 
STANDBY 

1. Check to see if belt gate or ribbon door
is not fully closed. 

2. Press START. 
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TABLE C-4. RESTART PROCEDURES <Cont•d.> 

Procedures 

PAPER POSITION 1. Declutch tractors. 

POWER 

2. Align fold of form with scribe mark on 
tractors. 

3. Press SKIP. 
4. Reclutch tractors. 
5. Press SKIP. <A slew to the top of the 

page as defined by the current VFC image 
will be executed if there is an image 
resident in the URP. If there is no 
image resident. the slew will be 
executed at the time the VFC image is 
loaded into the URP.> 

Primary power to the printer is controlled by a group of 
circuit breakers - Device Main and Secondary - located at the 
rear of the printer <Figure C-19). When both groups of circuit 
breakers are set to ON. AC PRESENT is illuminated on the main 
control panel. 

Figure C-19. Rear Circuit Breaker Panel 
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Power-Down Sequence 

1. Press STOP to put printer in standby state: otherwise 
data may be lost. 
STANDBY illuminates. 

2. Press POWER OFF. 

3. Set device main circuit breaker to OFF. 

Emergency Power-Down Sequence 

In an emergency. switch off device main circuit breakers on all 
peripherals and ac main circuit breaker to system. 

Paper Loading 

Position paper in response either to console message or to PAPER 
alert on operator control panel. To load paper: 

1. If printer is in ready state~ press STOP push button. 
Printer then goes into standby state. 

2. Press SKIP. 

3. To gain access to paper track. open both front doors and 
then open belt gate by pulling release lever on right
hand end of gate <Figure C-28>. 

4. Remove paper from box and then place paper on platform 
<Figure C-20>. 

5. Disengage tractors by pullin~ tractors level. on left
hand side. down. <Figure C-21). 
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Paper Loading <Continued) 

6. Position left-hand tractor. Tractor must be positioned 
on reference mark and locked in position unless other
wise specified in operating instructions. Both left-and
right hand tractors can be moved independently by lo
osening their tractor locks <Figure C-21>. 

7. Position right=hand tractor in approximately correct 
position for paper width. and position center guides 
evenly between tractors. For narrow paper it may be 
necessary to pull off one of these guides <Figure C-22). 

8. Open tractor guides by pulling tractor guides handle and 
position paper with its fold so that top of paper is in 
stacker <refer to "Stacker Control"> and a fold is near 
head-of-form mark on the printer. Close tractor guides 
and check that paper is taut <Figure C-23>. If not taut. 
adjust right-hand tractor and then lock into position. 

Figure C-22 C-23 
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Paper Loading <Continued) 

9. By turning vertical control knob. adjust paper so that 
fold coincides with head-to-form mark <Figure C-23>. 

10. If necessary. adjust horizontal positioning by turning 
horizontal control knob <Figure C-24>. PAPER POSITION 
indicator illuminates unless paper is correctly pos
itioned. 

11. Close belt gate. 

12. Set paper thickness control according to paper thickness. 
When set correctly. both indicator lamps will be off 
<Figure C-25>. If an indicator lamp is illuminated. move 
paper thickness control all the way to rear. and then 
slowly move it forward until indicator A is extinguished. 
If indica.tor B is illuminated. start step 12 over again. 

13. Reengage tractors lever <Figure C-2>. 

14. Close doors and press START. 
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Figure C-24 

Figure C-25 
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Print Test 

After loading the paper, check the paper alignment by pressing 
the PRINT TEST push button. A line of Es is printed, after 
which the device goes into the standby state and the PRINT 
CHECK indicator illuminates. Adjust the paper position and 
repeat the operation until satisfied with the alignment; then 
press START. 

NOTE: The PRINT TEST push button is active on only 
Level 66 and 68 systems. 

Stacker Control 

The high speed of the printer necessitates the use of a dynamic 
stacking mechanism for the printer output. The PRU1288/ 1688 
has a fully soundproofed, easily-movable stacker which is 
attached by magnets to the rear of the printer cabinet <Figure 
C-26>. The paper comes out the rear of the printer between the 
tension rollers onto the stacker table. Rotating paddles 
ensure correct folding of the paper <Figure C-27). The stacker 
is activated as soon as printing begins. 

When loading paper onto the printer, pass the paper from the 
rear of the printer between the tension rollers <Figure C-28>. 
Adjust the paper height control <Figure C-28> for the correct 
form height in inches and is located inside the front left-hand 
side of the stacker. Raise the stacker table by pulling it up. 
Set the NORMAL/SPECIAL switch to NORMAL for lightweight to 
medium-weight paper or to SPECIAL for mediumweight to 
heavyweight paper. 

As paper is stacked, the stacker table automatically descends. 
When full, the STACKER ALERT indicator illuminates on both 
control panels and the device goes into the standby state. 

Before removing paper from the stacker table, put the device 
into the standby state, if it is not already in this state, by 
pressing STOP. To remove paper from the stacker table, press 
SKIP to eject the last printed sheet from the printer station, 
and then tear the paper along a fold and press the CLEAR PAPER 
push button on the auxiliary control panel. This causes the 
tension rollers to rotate and stack the last few forms. Press 
the LOWER TABLE push button on the rear control panel until it 
is possible to reach and remove the printed forms. 
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Figure C-26 Figure C-27 

Figure C-28 
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Changing Print Ribbon 

To change the ribbon: 

1. Open front doors and then open ribbon door. which covers 
front of belt gate <Figure C-20> by pulling on right-hand 
side. <The ribbon door separated from the belt gate is 
shown in Figure C-37>. 

2. Remove old front ribbon spool <Figure C-38) and place on 
cartridge <Figure C-31>. 

3. Place one of new ribbon spools on front mandrel and other 
new spool on cartridge <Figure C-32). 

4. Open belt gate by pulling release lever <Figure C-25>. 

5. Separate paper track gate from belt gate <Figure C-33). 

6. Remove second old ribbon spool and place in empty carton 
<Figure C-34>. 

7. Before installing a new ribbon. wipe both side of anti
smudge shield <Figure C-35>. belt deflector <Figure 
C-34 and ribbon sensors <Figure C-34> using a Honeywell 
C-34 approved general cleaner. 

8. Place second new ribbon spool on rear mandrel <Figure 
C-36>. 

9. Wind up any loose ribbon. 

10. Close paper gate. belt gate. ribbon door. and front 
doors. 
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Figure C-29 
Figure C-30 

Figure C-31 
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Figure C-34 

Figure C-35 
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Figure C-36 

Changing/Adjusting Print Belt Cartridge 

Change/adjust the cartridge either after a console message or 
after the illumination of the CARTRIDGE indicator on the 
control panel. An interlock mechanism is provided to ensure 
that the steps in loading a cartridge are performed in the 
correct sequence. 

NOTE: No force is required for any of the following steps. 
If any of the steps are difficult, check that the 
preceding step has been executed correctly. 

To change the cartridge: 

1. Rem~ve print ribbon according to steps 1p 2p 4p Sp and 6 
of "Changing Print Ribbon. 11 

2. Insert belt adjusting key into slot. 

3. Slowly turn key to center locking position. 

4. Close cartridge cover to protect belt and also to gain 
access to cartridge handle <Figure C-37). 
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To change the cartridge <Cont'd.) 

5. Move tension level counterclockwise to release belt 
<Figure C-38). 

6. Lift cartridge handle. 

7. Pull cartridge out vertically by its handle <Figure 
C-39). 

8. Insert new cartridge. 

9. Close cartridge handle. 

10. Move tension lever downward in clockwise direction to 
lock cartridge in place. 

11. Open cartridge cover. <Belt gate cannot be closed until 
cover has been opened.> 

12. Rotate belt one turn with your fingers on rollers. <Belt 
moves left to right only.> 

13. Replace print ribbon according to steps 3. 7. a. and 9 of 
"Changing Print Ribbon. 11 

Figure C-37 

Figure C-38 
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To adjust the cartridge: 

1. Open front doors. 

2. Open belt gate. 

3. Insert belt adjusting key <Figure 3-21). 

4. Slowly turn adjusting key until belt lever incident in
dicator extinguishes and key encounters locking position. 

5. Remove adjusting key and place it in its holder. 

6. Close belt gate. 

7. Close front doors. 

Figure C-39 
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PRU 8981 PRINTER 

The PRUfiJ901 is a high-speed 
belt printer that can produce 
clear printed characters at a 
speed of 900 lines per minute 
with a 64-character print 
belt. Designed to help meet 
current and future needs of 
the data processing user. the 
PRU0991 features: 

o Excellent print quality 
o High throughput and reliability 
o Operator efficiency 
o Improved system availability 
o Versatility 
o Quiet operation 

EXCELLENT PRINT QUALITY 

Smearless printing and 
precise alignment of printed 
characters are achieved 
through the use of a print 
belt that is well suited for 
jobs demanding high-quality 
appearance. 

Each character on the print 
belt is mounted on a flexible 
"finger". During printing. 
the belt passes continuously 
at high speed in front of the 
print hammers. When a 
character is struck. the 
flexibility of the finger 
causes the character to be 
immobilized at the moment of 
impact. This elimination of 
drag helps produce smearless. 
ghost-free. printed copy. 

Depending upon the paper stock being used. an original and up to 
five cabron copies can be produced. 
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HIGH THROUGHPUT AND RELIABILITY 

The rated print speed of the PRU0981 is 988 lines per minute for 
continuous single-spaced operation with a 64-character set. The 
printer features an operator-selectable paper skip speed of 25 or 
44 inches per second and software-controlled vertical line 
spacing of 6 or 8 lines per inch. 

Longer ribbon life is possible as a result of reduced ribbon drag 
during the printing process. Also. the life of the printer 
itself can be extended by an Automatic Standby feature that 
deactivates the operating mechanism of the device when it is not 
being used. 

OPERATOR EFFICIENCY 

Operator efficiency can be improved through the automatic paper 
stacker which is included with the printer. the simplicity of 
paper loading and ribbon changing. and the quick and easy exch
ange of the lightweight. earily accessible belt cartridges. A 
special re-inking feature in the ribbon cartridge helps to reduce 
ribbon changes. Loading procedures and adjustments are clearly 
illustrated on diagrams located next to the controls. Clear. 
color-coded displays <reporting by exception> are visible only 
when active. Improved acoustical design results in quiet and 
efficient operation. 

IMPROVED SYSTEM AVAILABILITY 

Software control of online error status reporting helps reduce: 

o System time required for diagnosis. 
o Unit time required for offline repair. 
o Service calls. 

VERSATILITY 

A variety of character sets are available for the PRU8981. 

To provide for future system needs. this device can be upgraded 
onsite <via PRK8981) to a PRU1281. which operates at 1288 lpm. 
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PRINT BELTS 

The print belt is packaged in a lightweight cartridge to facil
itate removal. interchange. and storage. The system is 
programmed to recognize the belt being used from a code on the 
belt. 

Two identical print belts and a power stacker are supplied with 
the device. One cf the following belt types must be specified 
when ordering. 

Marketing 
Identifier 

PRB3213 
PRB33SS 
PRB35S0 
PRB35S1 
PRB3513 
PRB3524 
PRB3549 
PRB3600 
PRB37S3 

RIBBONS 

Characters 

64 
96 
64 
64 
64 
64 
64 
96 
64 

Character Set 

ASCII uppercase <optimized> 
ASCII uppercase/lowercase <optimized) 
Series 4S0/60S/6S00/Level66 
IBM 
ASCII <uppercase only> 
OCR-A numeric 
OCR-A alphanumeric 
ASCII <upercase/lowercase> 
Series 2SS/2SSS 

The PRUS9S1 uses a 2-inch-wide. SS-meter-long nylon ribbon 
having a ribbon life of approximately 70 million lines. 

SPECIFICATIONS 

PRINT SPEED: 980 lines per minute for continuous single-spaced 
line operation with a 64-character belt. 

DATA FORMAT: 

Print positions per line - 136 
Characters per inch - 18 
Vertical Spacing - 6 or 8 lines per inch 

REPRODUCTION SYSTEM: Hammer stroke against flexible belt "finger" 

PROGRAMMED OPERATIONS: Print and space. space only. skip. and 
vertical line spacing 
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PAPER STOCK: 

Width - 4.8 inches (10.2 cm> to 19.0 inches <48.3 cm> 
Length - 3.8 inches <7.6 cm> to 11.0 inches <27.9 cm> 
Weight <single-part form> - 15 lb to 45 lb card stock 
Multiple copies - 1 original and up to 5 carbon copies 

PHYSICAL CHARACTERISTICS: 

Height 39.4 inches <188.1 cm> 
Width 35.4 inches <89.9 cm> 
Depth 27.6 inches (70.1 cm> 
Weight 375 lbs <170 kg> 

Figure C-40 
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HIGH-SPEED LINE PRINTER 

DESCRIPTION 

The PRU1201 high-speed line printer is designed to produce 
clear printed copy at a speed of 1288 lpm with a 64-character 
set. The printer features a dual paper skip speed of 44 and 25 
ips. Vertical line spacing is six or eight lines per inch. 
Depending upon the paper stack being used. one original and up 
to five carbon copies can be printed. 

FEATURES 

o Operator-selectable dual paper skip speeds of 25 ips and 44 
ips. 

o Software control on online error status reporting to help 
reduce system time required for diagnosis and device time 
required for offline repair. 

o Automatic standby feature to deactivate the operating 
mechanism of the printer when it is not being used. 

o Improved operator efficiency through an automatic paper 
stacker. simple paper loading and ribbon changing 
procedures quick and easy exchange of lightweight belt 
cartridges. and clear color-coded displays. 

o Programmable vertical format control. 

MARKETING IDENTIFIER 

PRU1201 - Belt Printer. 121HJ lpm 

SPECIFICATIONS 

Performance Characteristics 

Paper Size: 

Width - 4.0 inches <10.0 cm> to 19.0 inches (30.4 cm> 
Length - 3.8 inches <7.6 cm> to 11.0 inches <27.9 cm> 
Weight - Single-part form. 15 to 45 lb card stock 
Multiple Copies - 1 original and up to 5 copies 

Print Speed: 

64-character set - 1288 lpm 
96-character set - 948 lpm 
128-character set - 615 lpm 
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HIGH-SPEED LINE PRINTER <Cont•d.> 

Specifications <Cont•d.> 

Paper Slew Speed: 25 or 44 ips 

Line Advance Time: 

14.8 ms - 6 lines per inch 
12.5 ms 8 lines per inch 

Character Set: 64. 96. or 128 

Columns Per Line: 136 (18 characters per inch> 

Vertical Line Spacing: 6 or 8 lines per inch. 

Physical Characteristics 

Height: 39.4 inches <188.8 cm> 
Width: 35.4 inches <89.9 cm> 
Depth: 27.6 inches <78.1 cm> 
Weight: Printer - 375 lbs (178 kg> 

Stacker - 88 lbs <48 kg> 

Electrical Characteristics 

Voltage: 128 VAC. single phase 
Frequency: 58 or 68 Hz 
Power Consumption: 788 Watts 

Environmental Characteristics 

Operating Temperature: 58-to-1tHJ degrees F <18-to-38 degrees C> 

Relative Humidity: 18X to 88X <noncondensing> 

PRT to URP: 588 ft (152 m> 
Power Cord: 13 ft (4 m> 
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HIGH-SPEED LINE PRINTER <Cont•d.> 
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TABLE C-5. OPERATING CONTROLS AND INDICATORS 

SWITCH/INDICATOR 

AC BREAKER ON• 

POWER ON 

POWER OFF 

NORMAL/TEST 

READY/TROUBLE 

COLOR CODE FUNCTION 

Red AC power on/off indicator and 
control. 

Yellow DC power on indicator and control. 

Green DC power off indicator and control. 

Green/Yellow Maintenance Panel NORMAL/TEST 
switch position indicator 
(place switch in NORMAL pos
ition for normal operation) 

Green/Red Operational status indicator. 
TROUBLE is indicated when the MPP 
is in the HALTED state, the maint
enance panel OFFLINE/ONLINE switch 
is in OFFLINE position, or a logic 
problem has occurred. If ONLINE is 
on and pressing the START switch 
does not set the MPP to READY, 
notify the local Honeywell service 
office. 

OVERTEMP/ALARM RESET Red/White Cabinet overheating indicator and 
audible alarm warning control. If 
overheating continues notify the 
local Honeywell service office. 

START White MPP HALTED state control. Returns 
MPP to READY from the HALTED and 
TROUBLE state. 

AUTOMATIC/MANUAL Green/Blue Microprogram. initialize and halt 
options indicator and control. 
These options are inhibited in 
AUTOMATIC mode. 

INT/EXT/CONT STORE Red/Red/Red Internal, external, or control store 
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TABLE C-5. OPERATING CONTROLS AND INDICATORS <Cont•d.> 

SWITCH/INDICATOR 

OPERATOR INTERRUPT 

HALTED 

INITIALIZE 

Address/Simulate 
Thumbwheels 

I COLOR CODE 

White 

Blue 

White 

FUNCTION 

Address/simulate data execution from 
thumbwheel switch settings. This 
state is automatically reset by the 
microprogram. 

MPP HALTED/TROUBLE/INITIALIZE 
status indicator. Press START 
switch. 

MPP INITIALIZE state indicator and 
control. MPP is also HALTED. 

Hexadecimal addressing and function 
control. Executed with OPERATOR 
INTERRUPT switch. 

• The cabinet AC circuit breaker is located behind the right front 
door at the bottom right side on the CKP Panel. 
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Mass Storage Control Microprograms <Application Firmware> 

Communications between the software and firmware occur in two 
directions: from the software to the firmware by IDCWs. and 
from the firmware to the software by special interrupts. The 
firmware determines the order of execution of the IDCW commands 
in the ·command queue. To increase its performance in executing 
the greatest number of commands per unit of time. the firmware 
performs bookkeeping functions to allow overlapping of seek 
commands. executing commands simultaneously <dual channel>. 
and sensing the rotational position of tracks. It keeps track 
of mass storage unit. CA. and LA. availability. and up-to-date 
status of the units. CA. and command executions. The firmware 
synchronizes with track index pulses. finds addressed sectors 
on tracks. detects if tracks haven•t been written. checks seek 
positioning errors. and performs retrys in case of errors. 
Special unit-dependent pack change and unit-released interrupts 
are generated and sent to the central system. 

The bookkeeping is done on logical channel and unit tables in 
the MSP main memory. The logical channel table is divided into 
32 blocks. one for each possible logical channel. Each b1ock 
provides information on the present status of the particular 
chanle. and each points to the unit tables. The unit tables 
maintain unit-oriented information. one table for each unit. 
Each table contains the specific data path required to commun 
icate with the unit and whether or not the unit is operational. 
It also contains unit status and special interrupts pending to 
be sent to the central system. 

Special Controls 

For the MSP to coordinate properly with the customized mass 
storage hardware and firmware. the MICROPROGRAM READABLE CONFIG 
URATION switches located on the MSP maintenance panel must be 
set by Honeywell field personnel and should not be disturbed or 
errors will result. The switches. however. are listed in Table 
C-6 in the event that subsystem reconfiguration is required. 
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TABLE C-6. MSP CONFIGURATION SWITCHES 

Switch Switch Setting• 

Switch Function 

Basic Logic Test <BLT> 

BLT Loop Control 

Select LA Port for Boot 

Number of LA in 
Subsystem 

ITRO Detection 

Device Polling/Trace 
Entriesn 

Select PSI for Booth 

EDACC 

RPS• 

Positioner Offset 
Retrys" 

Configuration 

Automatic Retry <AR> 

Unassigned 

Main Memory Size 

Hardware Interrupt 

Unassigned 

Number Normalb 

0= E:<ecute BLT 

0= No Loop on BLT 

2 0= LA Port 2 

3 0= One LA <Port 2) 

4 0= Detect ITRO 

4 0= Enable Device 
Allow Trace 
Entries 

5 0= PSI-0 

6 0= EDAC 

7 0= Disable RPS 

7 0= Enable Retrys 

8,9,10 000= Non-Crossbar 

001= Crossbar 

100= Dual MSPv 

11 0= Enable AR 

12 0 

13 0 =4K 
1= 8K 

14 0= Bypass lTRe 

15 0 

Other 

1= Bypass BLT 

1= Loop on BLT 

1= LA Port 3 

1= Two LAs <Ports 
2 and 3> 

1= Inhibit ITRO 
Detection 

1= Disable Device 
Polling Freeze 
Trace Table 

1= PSI-1 

·1= EDAC Bypassd 

1 = En ab le RPS 

1= Disable Retrys 

N/A 

1= Disable AR 

N/A 

N/A 

·1= Branch to !TR 

N/A 

• 0 = Switch Down. 1 =Switch Up c 190 Firmware 
b Unless set otherwise by Honeywell 

field engineer 
c Firmware Rev. Dor later (191 Firmware) 
d For problem isolation or request from user 
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TABLE C-7. MTP 0688/8681/8682 CONFIGURTATION SWITCHES 

Switch Switch Setting• 

Switch Function 

Basic Logic Test <BLT> 
BLT Loop Control 
LA Port Select for Boot 
No. of LAs in Subsystem 

ITRO Detection 

Boot MTU Number 

MTP Comnf iguration 

Boot MTU Tape Density 
Auto Hardware Retry 
Main Memory Size 

Hardware Interrupt 
Clock Margintrol 

Number Norma le 

0 0= Execute BLT 
1 0= No Loop on BLT 
2 0= LA Port 2 
3 0= One LA <Port 2> 

4 0= Detect ITRO 

Device 

5,6,7 001 = 1 
010 = 2 
011 = 3 
100 = 4 
101 = 5 
·110 = 6 
111 = 7 
000 = 8 
MTP0600 

8,9,10 010 = SC 
011 = DC 
MTP0601/0602 
000 = SCCLA0,CA0> 
010 = SCCLA0,CA1> 
100 = SC<LA1,CA0) 
110 = SC (LA 1 , CA 1 > 
XXI = DC 

1"1 0 = 556 bpi 
12c 1 = Bypass Retryd 
13 1 = 41< 

0 = 41{f' 
14 0= Bypass ITRT 
15 0= Clock Normal 

•0 = Switch Down, 1 = Switch Up 
cunless otherwise specified by other operating conditions 
cApplicable with Rev. G and up Firmware 
dApplicable with pre F8 software 
•Applicable with F8 and up software 
f'SC =Single Channel; DC =Dual Channel 
"Applicable with AA and up firmware 
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Other 

·1=Bypass BLT 
1=Loop on BLT 
1=LA Port 3 
1=Two LAs <Ports 

2 and 3) 

1=Inhibit ITRO 
Detection 

<NOT APPLICABLE> 

1=800 bpi 
0=Auto Retry• 
0=21< 
1=81<9 
1=Branch to !TR 
1=Clock Mar·gin 
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TABLE C-8. MTP CONFIGURATION SWITCHES 

Switch Function 

Basic Logic Test <BLT> 

BLT Loop Control 

Unassigned 

Trace/ J 
Boatload Stopclock 

Boatload MTU Address 

Unass i ·~ned 

Select CA 

Unassigned 

Read Error Retry 

Main Memory Size 

Hardware Interrupt 

Factory Use Only 

Switch Switch Setting• 

Number Normalb Other 

0 0= Execute BLT 1=Bypass BLT 

1 0= No Loop on BLT 1=Loop on BLT 

2 0 N/A 

3 0 = Inhibit Trace & 1=Enable Trace & 

Enable Stopclock Inhibit Stopclock 

4-7 

8 

0000=MTU16 
0001-1111=MTU1-MTU15 

9,10 00=CAO,Single 
Channel MTP 

0·1=CAO, Dual 
Channel MTP 

10=CA1,Single 
Channel MTP 

11=CA1,Dual 
Channel MTP 

11 

0=Inhibit Retry 

13 0 = 4K 1 = 8K 

14 0=Bypass ITR 

·15 

N/A 

1=Allow Retry 

N/A 

1=Branch to !TR 

N/A 

•0 =Switch Down, 1 =Switch Up 
bUnless otherwise specified by other operating conditions 
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MAGNETIC TAPE UNIT CONTROL PANEL 

The controls and indicators on the control panel for the 
MTU8488/8588 magnetic tape units are shown in Figure C-42. A 
description of the function of each indicator and control fol
lows the figure. Indicators are visible only when illuminated. 

READY 
READY STANDBY 

B.O.T. 
LOAD/REWIND 

0 

PROTECT 
UNLOAD 

l 
0 0 0 

J 

Figure C-42. HTU8488/"588 Control Panel 

READY 
<Indicator> 

B.O.T. 
<Indicator> 

PROTECT 
<Indicator> 

READY 
<Push button> 

STANDBY 
<Push button> 

LOAD/REWIND 
<Push button> 

UNLOAD 
<Push button> 

Illuminates whenever the unit is ready to exe
cute read/write commands7 after the unit has 
successfully completed a load operation or a 
load tape command. 

Indicates tape is at beginning of tape. 

Illuminates when powered up and when a tape 
reel does not have a write-permit ring. 

Puts the tape unit into ready state. 

Removes the unit from ready state and raises 
the power window. 

Initiates load or rewind. 

Used to unload the tape and lower the power 
window. 

Figure C-43 shows the HTU8688 control panel. A description 
of the function of each indicator and control follows the fig
ure. Again7 indicators are visible only when illuminated. 
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READY B.O.T PROTECT 
STANDBY 

READY 
<Indicator> 

B.O.T 
<Indicator> 

PROTECT 
<Indicator> 

AC PRESENT 

STANDBY 
<Indicator> 

CHECK 
<Indicator) 

OFF LINE 
<Indicator> 

LAMP TEST 
<Push button> 

START 
<Push button> 

STOP 
<Push button> 

UNLOAD 
<Push button> 

REWIND 
<Push button> 

LAMP TEST START STOP UNLOAD REWIND 
CHECK OFF LINE 

0 0 0 0 

AC PRESENT 

Figure C-43. MTU0600 Control Panel 

Indicates tape is loaded and vacuum is on. no 
current device malfunction or internal errors 
exist. and the unit is fully operational and 
ready to execute read/write commands from the 
MTP0601. 

Indicates tape is at beginning-of-tape. 

Illuminates when powered up and when a tape 
reel does not have a write-permit ring. 

Illuminates when AC power is applied to the 
unit. 

Indicates tape is not loaded or present. the 
STOP button was pressed or a device malfunc
tion has occurred. 

Indicates an internal fault condition. 

Indicates the unit is offline due to an 
internal condition or Field Engineering 
procedure. 

Used to illuminate all operator visible indi
cators to check for defective bulbs. 

Used to place the unit in the ready state. 

Used to place the unit in the standby state or 
stop tape motion. 

Used to unload the tape and lower the power 
window. 

Used to rewind tape to beginning of tape. 
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..1. 

Figure C-45 

POWER 

Power is controlled by a circuit breaker located at the rear of 
the tape unit <see Figure C-45). There is a cutout on the back 
door that makes the circuit breaker accessible without having 
to open the door. When the circuit breaker is set to "on". the 
transport illuminates <indicating the availability of power> 
and the tape transport window opens. 
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This section is separated into two parts: the first part 
details the routine as well as the exceptional operating pro
cedures; the second part explains the operator•s tasks involved 
in preventive maintenance. To minimize the possibility of 
error or damage to the tapes. it is important that the oper
ator understand the use and function of the various controls 
and indicators previously explained. 

OPERATING PROCEDURES 

File Protection 

Unintentional writing on magnetic tape is prevented by two 
methods: 

1. Tape unit sensing the absence of a write permit ring. 

2. Tape unit entering the write protect mode via program 
control <or via operator•s console command language>. 

The first method is implemented by the operator by simply 
removing the write permit ring from a tape reel when opera~ing 
instructions so dictate; the second method is implemented by 
the programmer when coding the program. 

If a tape unit is to be used for reading <input> only. the write 
permit ring should be removed to avoid any possibility of 
unintentionally writing on the tape mounted on that unit 
<whether by programmer error. device malfunctions. or operator 
error>. The write permit ring on the tape reel permits writing 
on that reel of tape. 

The write permit ring is installed in a groove on the back of 
the tape reel <see Figure C-44>. When the ring is in position. 
new information can be written onto the tape. To mount the 
write-permit ring. orient the ring to the correct position and 
press it firmly into place. No special tools are required. If 
the ring is not present. the tape unit can only read from that 
tape. 
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Power-Up Sequence 

In the following procedure. it is assumed that all cables have 
been properly connected and secured and that power is applied 
to the unit<s>. 

1. Set the circuit breaker located at the rear of each 
tape unit to the up or 11 on 11 position. 
AC PRESENT and STANDBY indicators illuminate. 

2. Perform normal operations. 

Tape Loading and Automatic Tape Threading 

NOTE: During a load. unload. and rewind operation. the 
unit is always in PROTECT. 

With Cartridge 

1. Press the UNLOAD button to lower the window. 

2. Place the closed cartridge onto the reel mounting hub. 

o Make sure the index tabs on the cartridge fit into 
the corresponding receptacles on the tape unit. 

3. Set the SEMI/AUTO switch to AUTO. 

4. Remove hands from the tape compartment. 

5. Press the START button <the LOAD/REWIND button on the 
MTU04t21t21/t215f21f21). 

o When the air pressure in the tape unit reaches 
operating level. the reel automatically locks onto 
the hub; the window raises; the cartridge is auto
matically opened and tape feeds and threads itself 
onto the tape-up reel with some tape dropping into 
the loop chambers; and upon detection of the BOT 
•arker. the tape stops. BOT and READY indicators 
illuminate. 

6. Perform normal operations. 
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1111111 <~~~~~~~~~~--~~IRCUIT 

BREAKER 

Figure C-45. Review View of Tape Unit 

SEMI/AUTO SWITCH 

A two-position toggle switchp SEMI/AUTO is located on the 
transport directly above the supply reel <Figure C-46>. The 
two-position toggle switch is used only when difficulty has 
been incurred in the automatic feeding and threading of tape. 
It is also used with 18-1/2 inch diameter reels having less 
than 1288 feet of tape or any reel smaller in outside diameter 
than 18-1/2 inches. Setting the switch to SEMI <semiautomatic> 
enables the operator to manually feed and thread the tape up to 
the take-up reel. The unit will not cycle up until the switch 
is returned to the AUTO position. AUTO <automatic> is the 
setting of the switch during normal operation. 

POWER WINDOW SAFETY BAR 

The front door contains a safety bar at the top thatp if 
trippedp instantly lowers the window. The safety bar is act
uated if anything is on top of the window glass during window 
closure. It is designed into the unit to prevent an operator 
from getting an arm or hand caught in the window or the glass 
from breaking if something noncollapsible is in the path of the 
rising window. 
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SEMl·AUTO' LOAD 

LOAD 

Figure C-46 
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Without Cartridge 

1. Press the UNLOAD button to lower the window. 

2. Place the supply reel onto the reel mounting hub. 

o Handle the reel by the hub and not by the flanges. 
which are the weakest part of the reel and sus
ceptible to damage. 

3. Set the SEMI/AUTO switch to AUTO. 

4. Remove hands from the tape compartment. 

5. Press the START button <the LOAD/REWIND button on the 
MTU0400/0500>. 

o When the air pressure in the tape unit reaches 
operating level. the tape reel automatically locks 
onto the hub; the window raises; the tape auto
matically feeds and threads itself onto the take-up 
reel with some tape dropping into the loop cham
bers; and upon detection of the BOT marker. the 
tape stops. BOT and READY indicators illuminate. 

6. Perform normal operations. 

Tape Loading and Manual Tape Threading 

1. Press the UNLOAD button to lower the window. 

2. Place the reel of tape onto the red mounting hub. 

3. Set the SEMI/AUTO switch to SEMI. 

4. Press the START button to lock the reel onto the hub 
<LOAD/REWIND button on MTU0400/0500>. 

5. Manually thread and feed the tape onto the take-up 
reel. 

NOTE: If a cartridge is used. rotate the reel until 
the end of tape <leader> leaves the cartridge 
and can be grasped. 

6. Rotate the take-up reel in a clockwise direction. 
wrapping about five turns of tape onto the reel. 

7. Set the SEMI/AUTO switch to AUTO. 
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8. Remove hands from the tape compartment as the window 
rises; the tape drops into the loop chambers; and upon 
detection of the BOT marker, the tape stops. BOT and 
READY indicators are illuminated. 

9. Perform normal operations. 

Assigning Magnetic Tape Devices 

For Level 64 systems, the operator can assign magnetic tape 
devices to program files, if so instructed by the programmer, 
via a console command language. This language enables the 
operator to specify: 

Assigning Magnetic Tape Devices <Cont•d.> 

o The density at which the tape<s> is to be read/written 

o Whether or not writing is permitted on the device 

o Standard address/symbolic device name assignments 

These procedures are detailed in the following publication: 

o Series 68 Level 64 Series 288/2800 Compatibility Mode 
Operators• Guide, Order No. AP16 

For Level 66 and 68 systems, the above mentioned procedures are 
entirely assigned by the programmer via the Job Control 
Language (JCL> cards. 

Tape Unloading 

1. Press the STOP button <STANDBY button on MTU8408/8588). 

o The STANDBY indicator illuminates. 

2. Press the UNLOAD button. 

o The tape rewinds and continues until low tape 
enables light to be sensed by the reel sensor. 
At this point, the tape decelerates to the normal 
read/write speed and continues at this rate until 
the BOT marker is sensed. The BOT indicator illum
inates and the tape stops momentarily. 

o The supply reel proceeds to pull tape out of the 
loop chambers. When all the tape has been rewound 
onto the supply reel, the tape unit shuts down. 
With pressure removed from the system, the supply 
reel is released from the hub and the power window 
automatically lowers. 
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Tape Unloading <Cont•d.> 

3. Remove the tape reel from the tape unit. 

NOTE: A recommended practice in keeping the tape 
transport free of dirt and dust is to keep the 
transport window closed whenever the tape unit 
is not in use. 

Alert Conditions and Recovery Procedures 

The fol.lowing is a list of alert conditions and the cor
responding recovery procedures. 

Alert 
Condition 

Tape thread 
failure 

Recovery Procedure 

Damaged leaders are the usual cause of failure 
to thread. Remove all folds and creases in 
leader and cut square with scissors or leader 
crimp tool. For satisfactory canister opera
tion the leader should have 2000 to 2400 feet 
of tape. If this procedure fails~ thread and 
notify the Field Engineer. <Refer to Figure 
C-47>. 

Figure C-47 

TAPE PREPOSITIONING 
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Alert 
Condition 

Ta~e motion 
failure 

Unit wiil not 
set ready 

Excessive data 
error rate 

Amber light at 
cabinet circuit 
breaker not lit 
<See Fig. 3-3> 

Unit fails to 
cycle up 

File reel hub 
fails to open 

Recovery Procedure 

Check that main circuit breaker is set to ON. 
Check front door; it must be completely closed. 
Try to cycle unit up again. If failure recurs. 
notify the Field Engineer. 

Notify Field Engineer. 

Clean unit in accordance with maintenance pro
cedures. If failures continue. notify Field 
Engineer. 

Notify Field Engineer. 

Notify Field Engineer. 

Set SEMI/AUTO switch to SEMI. press START 
button <the LOAD/REWIND button on the MTU 0400/ 
0500) and then the STOP button <UNLOAD button 
on MTU0400/0500). If hub continues to fail to 
open. notify Field Engineer. 

Failure of Automatic Tape Threading 

Should the tape fail to thread automatically onto the take-
up reel. the tape unit rewinds the tape back onto the supply 
reel and automatically tries threading again. Three attempts 
are made. At the end of the third try. the unit rewinds the 
tape onto the supply reel and lowers the window. <The MTU0600 
does not retry 3 times unless it is a cartridge load.> 

Failure of automatic tape threading may be due to any one 
of the following: 

o A static condition 
o A missing or defective BOT patch 
o A defective tape leader 
o A tape that has been subjected to abusive treatment in 

handling and storage 
o The use of an old and abused cartridge or reel 

To ensure the automatic threading of tape. always check and 
closely observe the physical condition of reel. cartridge. and 
tape prior to mounting. If the tape unit fails to thread tape 
automatically. the operator may be compelled to thread tape 
manually. · 
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Static Conditions 

Static conditions can cause the leader to cling to the reel 
of tape and not separate during the reverse tape motion per
formed by the MTU8488/8588 at the start of the tape loading 
operations. 

NOTE: An important environment in the tape storage and/or 
the computer room will contribute to static con
ditions. 

To assure successful tape loading under these conditionsp 
two operator techniques may be used: 

1. Press the UNLOAD button to lower the window. 

2. Place the supply reel or cartridge on the reel mounting 
hub. 

3. Preposition the leader into the ramp so that the leader 
is at the extreme left end of the ramp covering the 
oval slot on the MTU0488/0500 <see Figure C-47>. 

4. Set SEMI/AUTO switch to AUTO. 

5. Remove hands from the tape compartment. 

6. Press the START button <the LOAD/REWIND button on the 
MTU0400/0500>. 

o The tape should automatically load. 
OR ELSE 

Follow the manual tape threading procedures. 
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Defective Tape Leader 

Damaged tape leaders are usually the cause of tape not 
threading automatically. The tape can be threaded manually. 
but not automatically until the leader has been repaired. 

1. Remove the damaged part of the leader (fold/creases> 
by cutting squarely with a Honeywell Tape End Cutter 
<Part No. C6S282399-SS1> or equivalent. 

2. Crimp the tape with a crimping tool or a Honeywell Tape 
End Cutter. which also performs this function <see 
Figure C-48>. 

o The tape crimp or dimple prevents the tape from 
adhering to itself and the trim renders optimum 
performance during automatic tape threading. 

NOTE: 

/

CRIMP OR DIMPLE 
TRIM 

L~~¥f-------\ 

FIGURE C-48 

END-OF-TAPE TRIMMING AND CRIMPING 

If a tape unit persists in rejecting the auto
matic load. even after the leaders have been 
trimmed. call your Honeywell Field Engineer. 
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Defective BOT Patch 

A missing or defective beginning-of-tape <BOT> patch causes 
the failure to complete the load operation. Sensing thisp the 
tape unit cycles down. Upon observing thisp the operator 
should do the following: 

1. Press the UNLOAD button to lower the window. 

2. Manually rewind all the tape back onto the supply reel. 

3. Set the SEMI/AUTO switch to SEMI. 

4. Press the LOAD/REWIND button <on the MTU0400/0500) or 
the UNLOAD button <on the MTU0600>. 

5. Gently remove the cartridge or supply reel to inspect 
the condition and location of the patch. 

6. Replace the BOT patch if necessaryp and remount the 
reel. 

7. Set the SEMI/AUTO switch to AUTO. 

8. Resume normal operations <refer to "Tape Loading And 
Automatic Tape Threading 11 > to load tape. 

BOT Patch Mounting 

The beginning and end of the working storage area on the 
tape is marked by a small inch-long reflective marker. Marker 
dimensions are: 

Length: 
Width: 
Thickness: 

1.1 inch plus/minus 0.2 inch 
0.19 inch plus/minus 0.02 inch 
0.0008 inch maximum 

The BOT and the EOT markers are placed on the Mylar base 
side of the tape. Care must he exercised in placing the mark
ers. They must he within 0.83 inch of but not protrude beyond 
the reference edge of the tapep and free of wrinkles and 
excessive adhesive. 

The tape between BOT and the physical beginning of tape is 
referred to as the leader. If bad spots develop on the tape 
toward the leading edgep the BOT marker can be moved down so 
that the damaged section of the tape is on the leader. The 
remainder of the tape can still be used for information stor
age in the normal manner. A leader length of 18 to 25 feet is 
recommended for automatic loading. 
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Tape Handling and Storage 

The following rules are prerequisite for proper magnetic 
tape handling and storage. 

1. KEEP TAPES CLEAN. Dust and dirt can reduce the inten
sity of reading or recording signals by altering the 
distance between the head and the tape. Therefore: 

o Never touch the tape•s oxide coating; body oils on 
tape attract dust and lint. 

o Keep the tape in its dust-proof container until 
just prior to use on the tape drive. 

o Keep tape containser clean and dust-free inside and 
out. Don•t leave containers open when tape is in 
use. 

o Keep the tape transport window closed when the 
tape drive is not in use. 

o Avoid dangling the free end of the tape jn the 
floor when changing reels. 

o Don•t smoke in the computer room. Smoke and ashes 
are dirt; hot ashes are destructive to magnetic 
tape. Food and drink should be prohibited. 

o Identify reels with adhesive stickers. which are 
easily removed and leave no residue. Eraser par
ticles are dirt. Change the label. don•t erase it. 

2. HANDLE AND STORE TAPES WITH CARE. Avoid damaging tapes 
and reels or placing tapes where temperature. dust. or 
magnetic fields affect them adversely. 

o When rewinding tape. be sure wind tension is proper 
(approximately 6 to 8 ounces C168 to 224 grams> for 
one-half inch <1.27 cm> wide tapes>. Loose or 
tightly wound tape causes wrinkles and creases to 
appear on the tape. which in time disrupt contact 
between tape and tape drive head. 

o Make sure that the tape leader is properly wound 
when tape is returned to its container. This 
avoids accidental crushing of tape leader edges and 
possible damage to the tape itself. 
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Tape Handling and Storage <Cont•d> 

o Avoid dropping reels. If a tape is dropped, the 
reel may become broken or dirty, resulting in pos
sible damage to the tape. Reel damage can be 
determined by a visual inspection. Never use a 
reel that may cause damage to the tape or to the 
tape drive. 

o Always store tapes in containers in a dust-free 
cabinet. The containers should be placed on edge 
so that the reel is in an upright position. Stack
ing tape reels one on top of the other is not 
recommended since there is a possibility of damag
ing the bottom containers from the excessive 
weight of the stacked reels. 

o Never place reels of tape on top of a tape drive as 
this exposes them to head and dust from the cooling 
system. 

o Never store reels of tape in an area where strong 
magnetic fields are present or where they may come 
in contact with magnetic materials. 

o Whenever possible, store tapes in the controlled 
environment where they are to be used to avoid 
subjecting the tapes to excessive handling and 
vairations in temperature and humidity. For short
term tape storage, the surrounding atmosphere 
should be controlled with the following limits: 

Relative humidity: operational 4SX to 6SX 
Temperature: operational 60 to 80 degrees F 
<16 to 27 degrees C>. 

o For long-term storage, the reel of tape in its con
tainer should be hermetically sealed in a moisture
proof bag. Temperature should be constant some
where between 68 and 88 degrees F <16 to 27 degrees 
C>. Freezing or excessively high temperatures and 
magnetic fields and material are to be avoided. 

o When mounting or demounting tapes, handle the tape 
reels by the hub and not by the flanges. Squeezed 
or bent flanges result in damaged tape edges and 
eventual loss of contact with the magnetic head. 

o In manual loading, when mounting a reel onto the 
tape drive, apply pressure to the hub and not to 
the flanges. 
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SUBSYSTEM CONSIDERATIONS 

This subsystem affords a high degree of subsystem effect
iveness and data availability to the user. Data availability 
depends upon the ability to remove a disk pack from a failed 
disk pack drive and install it in an operating one. Reserve a 
disk pack drive as a spare so that disk pack drives can be 
tested and repaired while the rest of the subsystem is online. 

NOTE: The DSS190 and DSS190B have been designed to 
operate with the M4050 Disk Pack. Equivalent disk 
packs conforming to the specifications of the 
M4050 Disk Pack may be used. 

Data availability also requires the proper carep handlingp 
and storage of the disk packs. 

Disk pack identification and status labels should be affix-
ed to the carrying casep never to the disk pack itself. Take 
care not to interchange disk packs and carrying cases to keep 
the information on the label <or listing> with the correct disk 
pack. 

Bad or marginal track locations as found in manufacturing 
tests are noted on the disk pack carrying case labels or list
ings. Marginal tracks will degrade in a few months and should 
be treated as bad tracks. If more bad or marginal tracks dev
elopp preserve this information in a file. Identify the disk 
pack by its serial number and list its bad or marginal tracks. 

NOTE: Early versions of the disk pack may not have def
ective track information on the label or assoc
iated listings. In any casep defective track 
information is recorded on the disk pack and will 
be used by the startup and format programs. 
These tracks will be deallocated. 

Occasionally. dust particles settle on a disk pack record-
ing surface and get between the head and recording surface. 
The recording surface will be scratched by these particles and 
the disk pack surface slowly will deteriorate. An increasing 
number of read errors that can be recovered by the automatic 
retry program or the user retry option are evidence of deter
ioration. Establish a log of recoverable errors to evaluate 
trends of deteriorating performance. 

Before recoverable errors become nonrecoverablep you should 
declare the suspect track defective and relocate its data to an 
alternate track. If more than a single error occurs on a track 
within one week. copy the entire disk pack onto another pre
formatted disk pack. or declare the track defective and redis
tribute the data on the disk pack. 
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When a nonrecoverable read error occursp do not relocate 
the data to an alternate trackp or declare the track defective. 
Insteadp restore the data to the user file affected. An alter
native is to move the disk pack to another disk pack drive and 
retry the operation. If this procedure failsp reconstruct 
either the disk pack or the user file. 

It is also possible to get errors during a write operation. 
In these casesp alternate tracks should be assigned. 

In disk storage unit operationsp momentary contact of heads and 
recording surfaces is normal. Thereforep surface markings on 
the recording surf aces can be ignored unless they are accom
panied by operational problems. 

SUBSYSTEM CONTROLS AND INDICATORS 

Controls and indicators for the subsystem consist of operatingp 
configurationp and maintenance switches and operational status 
display lamps. Operating controls and indicators are used 
during the normal operations of the subsystem and are easily 
accessible and visible to operations personnel. Operating 
controls and indicators are located on the DSC operator panel 
and the DSU operator panel. Configuration switches are set 
only during the initial installation or reconfiguration of the 
subsystem. To prevent changing these switches during normal 
subsystem operationp they are not easily accessible. The 
maintenance switches and indicators are for the exclusive use 
of the service engineer for offline maintenance. Theyp alsop 
are not easily accessible. Only normal operating controls and 
indicators are described in this manual. 

DSC OPERATING CONTROLS AND INDICATORS 

The DSC operator control panal contains the switches and 
indicators required for normal operation of the DSC <see Figure 
C-49>. The color coded indicators display the operating status 
of the DSC. 
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AC BREAKER ON 

This indicator lights red when the DSC cabinet primary 
branch service power circuit breaker is on and power is being 
applied to the DSC from the EUS power source panel. 

NOTE: 

POWER ON 

The DSC cabinet circuit breaker is located behind 
the right front door at the bottom right side of 
the cabinet on the circuit panel. This circuit 
breaker applies primary service power to the DSC 
and protects the DSC from overloading. 

Pressing this switch when ac power is on <AC BREAKER ON 
indicator lighted> turns the DSC cabinet de power on. The 
POWER ON indicator lights yellow and the POWER OFF indicator 
goes out. 

POWER OFF 

Pressing the switch when de power is on turns the de power 
off. The POWER OFF indicator lights green and the POWER ON 
indicator goes out. 
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NORMAL/TEST 

This split-field indicator defines the state <green = 
NORMALr yellow = TEST> of the MAINT PANEL MODE NORMAL/TEST 
switch located on the TEST area of the maintenance panel. The 
switch must be in the NORMAL position for DSC operation. 

NOTE: The maintenance panel is concealed behind the cover 
surrounding the operator panel. If the switch is 
in the TEST positionr the operator may open the 
cover and reset the switch to NORMAL. 

READY/TROUBLE 

This split-field indicator shows the operational state 
<green = READYr red = TROUBLE> of the DSC. 

NOTE: The TROUBLE state occurs when the HALTED indi~ator 
is on or when the OPERATION MODE OFFLINE/ONLINE 
switch <located on the TEST area of the maintenance 
panel> is set to OFFLINE. If the HALTED indicator 
is onr the operator may attempt to set the DSC to 
the READY state by using the START switch. If the 
DSC does not leave the halt stater the operator may 
open the maintenance panel cover and reset the 
OPERATIONAL MODE OFFLINE/ONLINE switch to ONLINE if 
needed. If the trouble persistsr notify the local 
Honeywell field service engineer. 

OVER TEMP/ALARM RESET 

This split-field indicator lights red in the OVER TEMP 
field and white in the ALARM RESET field. The DSC audible alarm 
sounds if the DSC cabinet is too hot. Pressing the switch 
turns off both the audible alarm and the white ALARM RESET 
field. The operator should press the POWER OFF switch and wait 
for the cabinet to cool. If the OVER TEMP fiels stays lightedr 
notify the local Honeywell field service engineer. 

START 

Pressing this switch when the DSC is in the HALTED state 
changes the DSC from the TROUBLE to the READY state (see 
READY/TROUBLE indicator> and the indicator lights white. 
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AUTOMATIC/MANUAL 

This split-field shows the operational mode <green = AUTO
MATICF blue = MANUAL> of the DSC. This switch allows operator 
control over the execution of the initialize and halt options 
of the microprogram. These options are logically inhibited in 
the AUTOMATIC mode. Pressing this switch changes the state of 
the switch to the alternate state. 

INT/EXT/CONT STORE 

This three-way split-field indicator lights red in an in
dividual field when an error is detected. Pressing this switch 
or executing the error option of the microprogram should reset 
the error and turn off the indicator field. If the error per
sistsp notify the Honeywell field service engineer. 

OPERATOR INTERRUPT 

Pressing this switch lights the indicator white and causes 
the information stored in the ADDRESS/SIMULATE switches to be 
sent to the EUS as status for a special interrupt. The 
operator interrupt state is reset by the microprogram and the 
indicator goes out automatically. 

HALTED 

This indicator lights blue when the DSC goes into the halt 
state. 

INITIALIZE 

Pressing this switch lights the HALTED indicator and resets 
the DSC to the initialized state. The indicator lights white. 

ADDRESS/SIMULATE 

These four thumbwheel switches are used in conjunction with 
the OPERATOR INTERRUPT switch to permit the user to address 
various functions of the DSC. The desired setting depends upon 
the specific application required. In conjunction with the 
maintenance panel these switches are used for diagnosing the 
DSC. Care should be taken not to change these switches while 
they are being sensed by the microprogramp since an error could 
result. 
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Control Configuration Switches 

These switches consist of 16 MICROPROGRAM READABLE 
switches. 0-15 <see Figure C-51>. The switches for the free
standing model are located behind the swing-down panel of the 
operator panel; those of the model integrated in the ICU are 
located on the maintenance panel behind the ICU right front 
narrow door. The switches are set by the Honeywell field 
engineer for proper operation of the subsystem and should not 
be disturbed by the operator. The only switches the operator 
may need to use in case of subsystem reconfiguration are 
switches 2. 8. 9 and 10 <see Table C-9>. 

C-93 



PERIPHERALS 

OPERATING INSTRUCTIONS <Cont•d.) 

MICROPROORAM READABLE 
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Figure C-51 
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DSU190 Operating Controls and Indicators 

The DSU190 operator panel contains the switches and indi
cators required for normal operation of the DSU <see Figure 
C-52). The color coded indicators display the operating status 
of the DSU190. Table C-10 presents the functions of the opera
tor panel switches and indicators. 

' 

Figure C-52 

DSU190B Operating Controls and Indicators 

The DSU190B operator panelF containing the required 
switches and indicators for normal operationp is shown in 
Figure C-53. Table C-11 presents the functions of the operator 
panel switches and indicators. 
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Table C-18. DSU190 Controls and Indicators 

CONTROL OR INDICATOR FUNCTION 

START switch/indicator Energizes spindle drive motor and be
gins the First Seek sequence provided 
the following conditions are met: 

UNIT Number Indicator 

SELECT LOCK switch/ 
indicator 

1. Disk pack is in place and cannister 
removed. 

2. Front and top covers are closed. 

3. Circuit breakers are on. 

4. START switch is pressed. 

Any of the following conditions will 
extinguish the indicator and start a 
power off sequence: 

1. START switch pressed 

2. SSS command from controller 

3. Any cover interlock opens 

4. Any de circuit breaker trips 

5. Loss ov -16V emergency retract 
power 

Lights when the heads are loadedr in
dicating which unit is online. Unit 
members are installed by installation 
personnel and should not be changed. 

Lights when one or more of the follow
ing fault conditions occur: 

1. Read or Write is selected without 
an On Cylinder signal 

2. Low voltage (plus/minus SVr 20Vr 
or -16V> signal 

3. Read and Write are selected at the 
same time 
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Table C-10 <Cont•d). DSU190 Controls and Indicators 

CONTROL OR INDICATOR FUNCTION 

SELECT LOCK switch/ 
indicator <contd>. 

LOCAL indicator 

TEMP indicator 

4. Servo digits lost for more than 200 
milliseconds <heads automatically 
unload> 

5. More than one head is selected 

6. Head Register contains number ex-
ceeding 18 <No Head Select> 

7. Write command without write current 

8. Write current without Write command 

9. Write current without write data 

Conditions 5 through 9 are known as 
current faults. They are inhibited 
while writing address marks. 

All conditions require that the SELECT 
LOCK switch be pressed or that the 
controller issue a DIN. 

Lights when drive experiences either of 
the following conditions: 

1. Controller issues an SLS command. 

2. ONLINE switch on logic chassis 
maintenance panel set to either 
OFFLINE position. 

Lights when air flow is restricted 
enough to cause potential overheating. 
If air flow is less than about 150 
fpm past either switch. indicator will 
light. One switch is located next to 
the intake of the logic fan that cools 
+5V regulator. The second switch is 
located at the intake of the power 
supply fan that cools the power amp-
1 ifier board. 
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Table 3-2 CCont•d>. DSU190 Controls and Indicators 

CONTROL OR INDICATOR FUNCTION 

WRITE PROTECT switch/ 
indicator 

Inhibits all write operations. Any 
subsequent WRT or WRT TEST command will 
set State Violation CDSB1. Bit 2 3 ). 

Table C-11. DSU190 Controls and Indicators 

CONTROL OR INDICATOR FUNCTION 

START switch Starts spindle rotation and causes 
device to go from standby to ready 
state. Switch will not work when cover 
is open. 

STOP switch 

INITIALIZE switch 

PROTECT switch 

LAMP TEST switch 

LOAD switch 

READY indicator 

STANDBY indicator 

STOPPED indicator 

Stops spindle rotation and changes 
device from ready to standby state. 

Puts device in available substate. Re
sets all operational and status regis
ters. Switch does not work when device 
is in ready state or after a positioner 
emergency retract. 

Inhibits or enables write operation. 

Lights all indicator lamps. Works in 
standby state only. 

Momentarily depressing switch open or 
closes cover. Switch will not work 
while the spindle is rotating. 

Indicates that the device is in the 
ready state. 

Indicates that the device is in the 
standby state. Indicator lights when 
STOP switch has been pressed. 

Lights when disk pack rotation has 
stopped. indicating that cover door may 
be opened. 
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Table C-11 <Cont•d). DSU19S Controls and Indicators 

CONTROL OR INDICATOR FUNCTION 

OFFLINE indicator 

PROTECT indicator 

AC PRESENT indicator 

Indicates that the device is powered 
up. but in the offline state. 

Indicates that the write operation has 
been inhibited by pressing the PROTECT 
switch of by detecting a fault con
dition. 

Indicates the presence of primary 
power. 

POWER ON/OFF indicator Controls the device primary power. but 
not the convenience outlet. Located 
behind the front door of the device. 

SUBSYSTEM OPERATION 

The subsystem operates in the EUS environment with the 
System Console. the Card Reader and Printer Subsystems. the 
Input/Output Multiplexer. and/or the DATANET 355 Front-End 
Network Processor. For operation of the subsystem in con
junction with the EUS. refer to the document list located in 
the preface. 

Since operation of the subsystem is under control of the 
EUS program. the main concern of the subsystem operator is to 
provide a high degree of data availability to the EUS by: 

o Keeping the subsystem ready and running 

o Assuring that the proper disk packs are correctly 
installed 

o Exchanging disk packs when required or when a disk pack 
drive fails 

o Releasing a device to exchange disk packs if a spare is 
not available when the failure or the exchange is 
requested 

o Monitoring for and resolving temporary alert conditions 

o Notifying the local Honeywell field service engineer 
when alerts or malfunctions cannot be resolved readily 
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o Starting and stopping the DSC and devices when required 

o Keeping the equipment and area clean 

o Handling and maintaining the disk packs properly 

o Performing emergency procedures if required 

DSC Operation 

DSC operation consists of turning cabinet power on and off 
when required; monitoring the various indicators for opera
tional statusF correcting any temporary error or malfunction 
haltsF and initializing and starting the DSC. For more inform
tion refer to DSC Operating Controls and Indicators. 

DSU Operation 

DSU operation consists of turning cabinet power on and off 
when required; monitoring the various indicators for opera
tional status; correcting temporary alert conditions; restrict
ing a DSU to read-only operations when required; stopping and 
starting the disk drive and installing or changing disk packs 
when requested or needed <refer to DSU Operating Controls and 
Indicators>. 

DSU190 INITIALIZATION 

Perform the following procedure to initialize a DSU190 
<only>. 

1. Locate the ONLINE rotary switch. It is the third 
switch from the left on the maintenance panel inside 
the logic chassis door. 

2. Set the ONLINE rotary switch to the OFFLINE position; 
then turn back to the ONLINE position. 

NOTE: Switching from OFFLINE to ONLINE positions 
causes general reset. 

DSU190 DISK PACK INSTALLATION 

Make certain that the disk pack to be installed has been 
cleaned and maintained properly. 

1. Raise drive front cover. 

NOTE: A spindle lock mechanism <ratchet brake> 
actuated when the front cover is opened holds 
the spindle stationary while a disk pack is 
loaded. 

2. Lift the disk pack by the plastic canister handle. 
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3. Disengage the bottom dust cover from the disk pack 
using the latch in the center of the cover. Set the 
cover aside to a dust-free storage area. 

CAUTION: Avoid abusive contact between the disk 
pack and the spindle. During maintenance 
procedures the read/write heads sometimes 
are positioned manually. Make certain that 
the heads are fully retracted. 

4. Place the disk pack onto the spindle. 

5. Twist the cannister handle clockwise until the slip 
clutch resists further twisting. The pack is now 
locked in place. 

6. Lift the cannister clear of the disk pack and set it on 
the bottom dust cover. 

7. Close the front cover immediately to prevent dust from 
getting in and contaminating the disk surfact. 

DSU190 DISK PACK REMOVAL 

1. Extinguish the operator panel START switch by pressing 
it. 

2. Wait until disk pack has completely stopped rotating. 

CAUTION: A spindle lock mechanism engages when the 
front cover is opened. When a spinning 
drive is opened there is a loud ratchet
ing noise. This will not damage the unitF 
but it is not recommended. 

3. Raise the front cover. 

CAUTION: During maintenance procedures the read/ 
write heads sometimes are positioned man
ually. Make certain that the heads are 
fully retracted. 

4. Place the plastic canister over the mounted disk pack 
so that the post protruding from the center of the 
disk pack is received into the canister handle. 

CAUTION: Avoid abusive contact between the disk pack 
and the spindle assembly. 

5. Twist the canister handle counterclockwise until the 
disk pack is free of the spindle. 
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6. Lift the canister and the disk pack clear of the 
spindle. 

7. Close the front cover. 

8. Place the bottom dust cover in position on the disk 
pack and latch. 

9. Store the disk pack flatp resting on its bottom coverp 
in a clean cabinet or on a clean shelf. 

DSU190B INITIALIZATION 

To initialize a DSU190B press the INITIALIZE switch to 
reset all operational and status registers. The INITIALIZE 
switch will not work when the DSU is in a ready state or after 
a positioner emergency retract. 

DSU190B DISK PACK INSTALLATION 

Make certain that the disk pack to be installed has been 
cleaned and maintained properly. 

1. Verify that the STOPPED indicator is lighted. 

CAUTION: No attempt should be made to open the cover 
manually at any time. The cover is dis= 
abled and the LOAD switch will not work 
while the pack is rotating. The LOAD 
switch becomes effective only after the 
STOPPED indicator lights. See Table 3-3. 

2. Press the LOAD switch to open the cover. 

NOTE: The DSU190B disk drive was designed for pack 
loading directly into the front of the unit. 
Do not attempt to position the pack on the 
spindle by lowering the pack from the top of 
the unit. 

3. Lift the disk pack by the plastic canister handle. 

4. Disengage the bottom dust cover from the disk pack 
using the knob in the center of the cover. Set the 
cover aside to a dust-free storage area. 

CAUTION: Avoid abusive contact between the disk 
pack and the spindle. During maintenance 
procedures the read/write heads sometimes 
are positioned manually. Make certain that 
the heads are fully retracted. 
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5. Place the disk pack onto the spindle. 

6. Twist the canister handle clockwise until the slip 
clutch resists further twisting. The pack is now 
locked in place. 

7. Lift the canister clear of the disk pack and set it 
on the bottom of the dust cover. 

8. Close the front cover immediately to prevent dust from 
getting in and contaminating the disk surfaces. 

DSU19SB DISK PACK REMOVAL 

1. Press the STOP switch to stop spindle and pack rota
tion. Wait for the STOPPED indicator light. 

2. After the STOPPED indicator lights. press the LOAD 
switch to open the cover. 

CAUTION: During maintenance procedures the read/ 
write heads sometimes are positioned manu
ally. Make certain that the heads are 
fully retracted. 

3. Place the plastic canister over the mounted disk pack 
so that the post protruding from the center of the disk 
pack is received into the canister handle. 

CAUTION: Avoid abusive contact between the disk pack 
and the spindle assembly. 

4. Twist the canister handle counterclockwise until the 
disk pack is free of the spindle. 

5. Lift the canister and the disk pack clear of the 
spindle. 

6. Press the LOAD switch to close the front cover. 

7. Place the bottom dust cover in position on the disk 
pack and tighten it. 

8. Store the disk pack in a clean cabinet or on a clean 
shelf. 
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Emergency Operation 

Operations personnel should be thoroughly familiar with 
procedures for protecting people and equipment if an emergency 
occurs. The general emergency procedure is to turn off power 
at the affected unit. Power may be turned off at the affected 
unit. at the operator panel. at the circuit breaker on the rear 
of the unit. or at the building circuit breaker. depending on 
the severity of the emergency. Emergencies that can arise are 
mechanical. electrical, or overheating malfunction of a unit; 
outside primary power fialure; air conditioning failure; fire; 
flooding. In case of other unexpected conditions. take action 
appropriate for the type of emergency. 

SUBSYSTEM MAINTENANCE 

The Honeywell field service engineer will perform all the 
maintenance required by the subsystem except for the routine 
cleaning of the DSC. DSU. and disk packs. This should be done 
by operations personnel. 

DSC/DSU Maintenance 

Operations personnel should keep the DSC and DSU cabinets 
clean and free of dust. The DSU disk pack chamber and spindle 
may be cleaned with a lint-free tissue lightly dampened with 
approved cleaning alcohol. 

Disk Pack Maintenance 

Proper handling. storing. and cleaning of disk packs is 
important to give users a high degree of data availability. 
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The MSU8400 Mass Storage Units are high-capacity disk storage 
subsystems with advanced microprogrammed control and operating 
features that improve response time and throughput. These disk 
units connect to Series 60 Level 64. 66. and 68 systems as 
specified in Table C-12. 

The disk units are controlled by physically integrated or 
freestanding mass storage processors. 

TABLE C-12. CONFIGURABILITY 

Level 64 Level Level 

64/20 64/40 66 68 

Units 1-4 1-8 1-32 1-32 

DATA INTEGRITY AND PROTECTION 

The integrity and protection of data is ensured by the fol
lowing features: 

o Write protect capability - Individual write-protect 
pushbutton for each disk unit excludes the possibility 
of recording on protected files. 

o Automatic unloading - Heads automatically unload when 
specific conditions. such as low rotational speed or 
loss of power. are detected. 

o Operator inhibition - The operator cannot open the 
cover to remove the disk pack until the spindle has 
come to a complete stop. 

o Power fault sensing - If an ac or de power fault has 
occurred. recording cannot take place. 

o Write current monitoring - write current is inhibited 
during seeks or without command and loss is detected 
during a write command. 

o Check code insertion - The validity of recorded inform
ation is ensured by the insertion of characters of 
check information ("check code") in each record. 

o Automatic disk cleaners - Built-in cleaning brushes 
remove foreign particles before the read/write heads 
are loaded. 
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o Parity checking - The device monitors command and data 
lines for odd parity; if even parity is detected. a 
fault is set. 

o Temperature sensing - Overtemperature conditions are 
displayed and an audible alarm sounded. 

o Head offset - Heads may be offset by command to facil
itate data recovery. 

o No/multihead select - The device checks for no/multi 
heads being selected. which will inhibit the write 
function. 

IMPROVED SYSTEM AVAILABILITY 

An enhanced diagnostic ability reduces both system time required 
for online repair and the total offline repair time spent on 
the unit itself. Online error and status reporting to the 
central processor system allows software-controlled diagnosis 
of the electronics. 

OPTIONS 

MSF8884, rotational position sensing. is required for operating 
the disk unit on Level 66 and 68 systems. Dual access 
capability. MSF0002. is optionally available. 

CHARACTERISTICS 

Table C-13 lists the operational characteristics of the MSU0400. 

The Honeywell M4050A disk pack <or equivalent> can be removed 
from the unit. stored. and inserted as the need arises. For 
supplies and accessories order information. refer to the 
Honeywell Computer Supplies Catalog. Order No. BY62. or 
consult your Honeywell Marketing Representative. 

0 

0 

0 

0 

The dimensions of the unit are: 

Height 
Width 
Depth 
Weight 

41.75 in.<106 cm> 
35 in.<88.9 cm> 
30 in.<76.2 cm> 
850 lb(385.9 kg) 

C-106 



PERIPHERALS 

MSU0400 MASS STORAGE <Cont•d.> 

TABLE C-13. MASS STORAGE UNIT CHARACTERISTICS 

Characteristic Description 

Data capacity 
Formatted <millions characters/ 
millions 9-bit bytes> 
Unformatted (millions characters/ 
millions 9-bit bytes> 

Transfer rate <thousands 
characters per sec/thousands 
bytes per sec> 

Average access time <milli
seconds) 
Minimum seek time 
Average seek time 
Maximum seek time 
Average latency 

Simultaniety 

Disks per pack 
Recording surfaces per pack 
Tracks per recording surf ace 

<spares included> 
Spindle speed <rpm> 
Disk pack used 

<or equivalent> 
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117/78 

133/88 

1.075/806 

33.3 

5 
25 
45 
8.3 

During data transfer on one 
unit. a simultaneous seek 
operation can be performed 
on all other units on the 
same Mass Storage Processor 

12 
19 
411 
7 
3600 
M4050A 
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CONTROLS AND INDICATORS 

Primary power is controlled by the main power circuit breaker 
located by raising the cover above the control panel. The 
controls and indicators on the control panel for the MSU0400 
are shown in Figure C-54. Indicators are visible only when 
illuminated. 

A description of the functions of each indicator and control 
follows: 

LOAD 
<Pushbutton> 

LAMP TEST 
CPushbotton> 

START 
<Pushbutton> 

STOP 
<Pushbutton> 

INITIALIZE 
<Pushbutton) 

PROTECT 
<Pushbutton> 

OFFLINE 
<Indicator> 

AC PRESENT 
<Indicator> 

Unlocks or locks the cover. <It will not oper
ate when the spindle is rotating.> 

Lights all operator-visible bulbs to check for 
defective bulbs. <It works only in the standby 
state.> Notify your local Honeywell Field 
Engineer in case of lamp failure. 

Starts spindle rotation; causes the unot to go 
from standby to the ready state; lights up 
READY indicator. <It will not operate when the 
cover is unlocked.) Pressing the START button 
when the cover is open and the pack inserted 
causes the cover to close and the spindle to 
rotate. 

Stops spindle rotation and causes the unit to 
go from the ready state to standby. STOPPED 
and STANDBY light up. 

Places the unit in an available state and re
sets all operation and status registers. <It 
will not work when the unit is in the ready 
state.) 

Inhibits or enables write operations on the 
disk pack. If pressed when the PROTECT indi
cator is lightedp it turns the light off and 
enables write operations. If pressed when the 
PROTECT indicator is off p PROTECT lights up and 
inhibits write operations. 

Lights when the unit is powered up and in the 
off line state. 

Lights when the unit is powered up via the main 
power circuit breaker. 
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STOPPED 
<Indicator> 

STANDBY 
<Indicator> 

PROTECT 
<Indicator> 

READY 
<Indicator> 

CHECK 
<Indicator> 

Honeywell 
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Lights when the spindle has come to a complete 
stop and the cover is unlocked. 

Lights when the unit is in the standby state 
and when the STOP button has been pressed. 

Lights when the write operations have been in
hibited by the PROTECT button or by the detec
tion of a fault condition. If indicator is 
off, write operations may be performed. 

Lights when the spindle is rotating at its 
proper speed, the heads are loaded, and the 
unit is ready to accept commands. 

Lights when a fault condition occurs. After 
correcting the condition, reset the indicator 
by pressing INITIALIZE. 

LA-
_•.JAO 'fS' STA•T STc» ... tl l&llll '•OTICT OFF LINE 

STAND BY REAOV 

0 0 0 0 0 0 
AC PRESENT 

PROTECT CHECK STOPPED 

-----------------~--~o _______________________ u 

FIGURE C-54 
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POWER-UP SEQUENCE 

In the following procedurep it is assumed that all cables have 
been properly connected and secured and that power is supplied 
to the unit. 

1. Raise cover above control panel. 

2. Set circuit breaker to the ON position. AC PRESENT 
lights up. 

3. Press INITIALIZE button to turn on de voltages. 

4. Close top cover. A disk pack may now be loaded. 

POWER-DOWN SEQUENCE 

1. Press the STOP button to bring the unit to the standby 
state. STOPPED and STANDBY light up. 

2. Open cover and remove disk pack. 

3. Close cover. 

4. Raise cover above control panel. 

5. Set circuit breaker to the OFF position. 

6. Close top cover. 

INITIALIZATION 

To initialize a unitp press the INITIALIZE button on the control 
panel. This resets all operational and status registers. 

DISK PACK LOADING 

Make certain that the disk pack to be installed has been cleaned 
and maintained properly. 

1. Verify that the STOPPED indicator is lighted. 

CAUTION: No attempt should be made to open the cover 
manually at any time. The cover is disabled 
and the LOAD button will not operate while the 
pack is rotating. The LOAD button becomes 
effective only after the STOPPED indicator 
lights up. 

2. Press the LOAD button to unlock the cover. 

NOTE: This device was designed for pack loading directly 
into the front of the unit. Do not attempt to 
position the pack on the spindle by lowering the 
pack from the top of the unit. 
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OPERATING PROCEDURES <Cont•d.) 

DISK PACK LOADING <Cont•d.> 

3. Lift the disk pack by the plastic canister handle. 

4. Disengage the bottom dust cover from the disk pack 
using the knob in the center of the cover. Set the 
cover aside to a dust-free storage area. 

CAUTION: Avoid bumping the disk pack against the spindle 
and make certain that the heads are fully 
retracted. 

5. Place the disk pack onto the spindle. 

b. Twist the canister handle clockwise until the slip 
clutch resists further twisting. The pack is locked 
in place. 

7. Lift the canister clear of the disk pack and set it on 
the bottom of the dust cover. 

8. Close the cover immediately to prevent dust from get
ting in and contaminating the disk surfaces. <Either 
LOAD or START will automatically close the pack com
partment. 

9. Select one of the following procedures as appropriate. 
To enable writing on the disk pack. do not press the 
PROTECT button <leave it unlighted). To inhibit 
writing on the disk pack. press the PROTECT button 
<PROTECT lights up). 

10. Press the START button. READY lights up. 

DISK PACK UNLOADING 

1. Press the STOP button to stop spindle and pack 
rotation. Wait for the STOPPED indicator to light up. 

2. Press the LOAD button to unlock the cover. 

CAUTION: During maintenance procedures the read/write 
heads sometimes are positioned manually. Make 
certain that the heads are fully retracted. 

3. Place the plastic canister over the mounted disk pack 
so that the post protruding from the center of the 
disk pack is received into the canister handle. 

CAUTION: Avoid bumping the disk pack against the 
spindle assembly. 
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OPERATING PROCEDURES <Cont•d.) 

DISK PACK UNLOADING <Cont•d.> 

4. Twist the canister handle counterclockwise until the 
disk pack is free of the spindle. 

5. Lift the canister and the disk pack clear of the 
spindle. 

6. Press the LOAD button to close the front cover. 

7. Place the bottom dust cover in position on the disk 
pack and tighten it. 

8. Store the disk pack in a clean cabinet or on a clean 
shelf. 

DISK PACK HANDLING AND STORAGE 

The following common-sense rules are the prerequisites for 
proper disk pack handling: 

o Always keep a disk pack in its carrying case, whenever 
it is not on a disk pack drive. 

o The bottom cover of the disk pack carrying case may be 
removed easily by squeezing the latch on the bottom 
cover; the top cover is designed so that it cannot be 
removed until the disk pack is mounted on the spindle. 

o Always reassemble the disk pack carrying case covers 
even when the disk pack is not inside. 

o Never touch disk pack recording surfaces or the spindle 
mating surface with anything. 

o Do not expose a disk pack to stray magnetic fields, 
excessive pressure, or sharp impact. 

o Return every disk pack to its own carrying case. 

o Never store a disk pack where the temperature exceeds 
the limit of 60 to 90 degrees F <15 to 32 degrees C>. 
If the limit has been exceeded, keep the disk pack in 
the operating room temperature for two hours before it 
is used. 
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OPERATING PROCEDURES <Cont• d •. > 

DISK PACK HANDLING AND STORAGE <Cont•d.> 

o Store a disk pack in an environment identical to the 
disk pack drive operating environment. 

o Never store a disk pack near strong magnetic fields or 
in direct sunlight. 

o Store a disk pack flat, resting on its bottom cover. 
Never store a disk pack on edge. 

GENERAL CLEANING 

Operators should keep cabinets clean and free of dust. The 
disk pack chamber and spindle may be cleaned with a lint-free 
industrial cleaning tissue lightly dampened with an approved 
cleaning alcohol. 
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MSU0451 MASS STORAGE UNIT 

Series 60 
Level 66 

The MSU0451 Mass Storage Unit translates advanced technology 
into key features for the current and future needs of the data 
processing user: 

o High capacity and throughput 

o Advanced data integrity 

o Improved system availability 

o Site efficiency 

o Operator convenience 

HIGH CAPACITY AND THROUGHPUT 

The unformatted storage capacity for each removable disk pack is 
200 million bytes <266 million characters>. However. the 
actual storage capacity is determined by system formatting. 

More efficient utilization of the I/O channel is achieved 
through the use of a rotational position sensing feature 
<MSF0007>. which reduces the effective latency of the device. 
Disk drive average seek time is 30 milliseconds. The MSU0451 
features low cost per byte. 

ADVANCED DATA INTEGRITY 

The validity of recorded information is ensured by the insertion 
of characters of check information <"check code") in each 
record/sector. Data integrity is enhanced by offset track 
spacing under system control. which permits recovery of other
wise unrecoverable data. 

A write protect capability - standard with this unit - allows 
the user to protect individual disk packs against inadvertent 
writing. 

IMPROVED SYSTEM AVAILABILITY 

Enhanced diagnostic ability reduces both system time required 
for online repair and the total offline repair time spent on 
the device itself. Online error and status reporting to the 
central processor system allows software-controlled 
diagnosis of the electronics. A built-in hardware diagnostic 
ability allows offline diagnosis and testing. 

SITE EFFICIENCY 

Care was taken in the design of the MSU0451 to reduce the floor 
space required for the subsystem. A typical 8-drive MSU0451 
s~ring occupies less than 160 square feet. 
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MSU0451 MASS STORAGE UNIT <Cont•d.> 

OPERATOR CONVENIENCE 

Pack loading is facilitated by the one-piece lid. which lifts 
out of the way to afford unimpeded access to the spindle area. 

OPTION 

A dual port capability <MSF0006> enables a drive to interface 
with one or two mass storage processors in a dual-port radial 
configuration. Dedication of the drive to one of the channels 
is via software. 

MEDIA 

A Honeywell Type M4451 disk pack <or equivalent> is used. It can 
be dismounted from a unit. stored. and then remounted as the 
need arises. 

SPECIFICATIONS 

DATA CAPACITY PER SPINDLE 

Unformatted 2~ million bytes 
Formatted - 235 million characters <157 million 9-bit 

bytes). 

TRANSFER RATE: 806.000 bytes/second <1.075.000 character/sec
ond). 

ACCESS TIMES/SIMULTANEOUSLY 

Minimum seek time 8 milliseconds 
Average seek time 30 milliseconds 
Maximum seek time 55 milliseconds 
Average latency - 8.3 milliseconds 
During data transfer on one drive. a simultaneous seek 
operation can be performed on all other devices on the 
same mass storage processor. 

DISKS PER PACK: 12 
RECORDING SURFACES PER PACK: 19 
TRACKS PER RECORDING SURFACE (815 including 7 spares> 
SPINDLE SPEED: 3600 rpm 
PHYSICAL DIMENSIONS: 39 1/4-in. <99.7 cm) high: 22 in. (55.9 
cm> wide: 44 1/2 in= (113 cm> deep. 
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HONEYWELL LARGE SYSTEMS 

MSU0501 MASS STORAGE UNIT 
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HONEYWELL LARGE SYSTEMS 

MSU0501 MASS STORAGE UNIT 

DESCRIPTION 

The MSU0501 Mass Storage Unit is a dual-spindlep non-removable 
disk device with large storage capacity and advanced 
microprogrammed control and operating featuresp designed to 
help improve response time and throughput. The formatted stor
age capacity of the unit is 1101M bytes. The MSU0501 is con
trolled by an integrated or freestanding mass storage proces
sor. From 1 to 15 disk units per mass storage processor can be 
connected to a DPS 8 system. 

FEATURES 

o Average seek time of 25 ms 
o Transfer rate of 1p065p000 bytes per second 
o Rotational position sensing to reduce effective latency 

time 
o Check bits inserted into data records or sectors to 

help ensure the validity of data 
o Write protect capabilityp allowing the user to protect 

the two individual disk modules against inadvertent 
writing. 

o Enhanced hardware/software diagnostic ability to help 
reduce both system time for online repair and the total 
offline repair time spent on the device 

o The capability to perform a seek operation during data 
transfer on one spindlep simultaneously on any other 
spindles attached to the same control 

MARKETING IDENTIFIER 

MSU0501 Dual Fixed-Disk Mass Storage Unit (1101 bytes). 

OPTIONS 

MSF0011 Dual Port Capability enabling the MSU0501 to interface 
with two mass storage processors in a crossbarred 
configuration. 

SPECIFICATIONS 

Performance Characteristics 

Data Capacity: 1651M characters: 1101M bytes 
Average Latency: 8.33 ms 
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MSU0501 MASS STORAGE UNIT CCont•d.> 

Performance Characteristics CCont•d.> 

Seek Time: 
Minimum - 10 ms 
Average - 25 ms 
Maximum - 50 ms 
Transfer Rate: 1597K cps; 1065K bytes per second 
Recording Mode: MFM <Modified Frequency Modulation) 
Bit Density: 6436 bpi 
Track Density: 662 tpi 
Spindle Speea; 3600 rmp 
Supplies 
Nonremovable disk modules: 2 per unit 

Physical Characteristics 
Height: 44.4 in. (112.7 cm> 
Width: 42.0 in. <106.6 cm> 
Depth: 33.3 in. <84.5 cm> 
Weight: 1100.0 lb <498.9 kg> 

Electrical Charateristics 
Voltage: 208 Vacp 3-phase 
Frequency: 60 Hz 
Power Consumption: 2.7 kVA 
Heat Generation: 7300 Btu/hr 

Environmental Characteristics 
Operating Temperature: 50 to 100 degrees F <10 to 38 degrees C> 
Relative Humidity: 107. to 807. Cnoncondensing> 

Cables <max> 
MSU to MSP: 75.0 ft. <22.9 m> 
Power Cord: 15.0 ft. <4.6 m> 
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VIDEO 

<~isual Information ~isplay for ~fficient Operation> 

The VIDEO program is a direct access privileged slave program 
which displays operating statistics on a VIP terminal or a 
System Control Center <TVS in the $CONFIG section of the start
up deck>. 

Normally. the VIDEO program is kept on a spawn file for ease of 
use. Once the program has been spawned and is in execution. it 
may be connected to a VIP7705 as follows: 

$*$LOG24.VIDEO 

The first connection must be from a VIP terminal. Up to 3 
additional connections may be made from VIP•s or teleprinter 
devices. A teleprinter connection is treated as a mailbox 
inquiry. 

VIDEO DISPLAY CONTENT 

DISPLAY FORMAT 

VIDEO data is displayed at either the status display console 
and/or at VIP terminals that are connected to VIDEO program. 
The VIDEO display is formatted in five columns as illustrated. 

ALLOCATION 
STACK 

TSS USER 
STACK 

EXECUTION 
STACK 

SYSTEM 
STATUS 
INFORMATION 

TITLE LINE 

REMOTE 
STACK 

I/O 
USAGE 

SYSTEM 
SCHEDULER 
STACK 

PERIPHERALS 
STACK 

SYSTEM 
OUTPUT 

The information displayed in each of the display fields is des
cribed separately. If the number of entries in either the 
allocation. execution. or system output stack exceeds the dis
play line limit. **MORE** displays as the last line. Excess 
entries are included with the next display change. 
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VIDEO DISPLAY CONTENT 

DISPLAY CONTENT 

he bel·ow illustrates formatted system status information reported by 
he VIDEO program. 

SYSTEM STATUS SYS-ID 2300 2 PROCESSORS 1024K 12/03/83 13 I 

AI TING- 14 EXEC- 13 MU SS URG RMTS- 2 SCHED- ·1- SYOT 11 
04 35Za-01 ALC $SCALC 5: 2: JO STOLT 0 : • HOLD 1 6670T C 
0437Z-01 ALC $PALC 41 : 5:31 XX VIDEO 1 . 6697T C . 
0436Z-01 ALC $GEOT 31 : 0:62 G1 VIDEO 1 6759T C 
0425Z-02 PER $SCHD 26: 0:62 6822T C 
0426Z-02 PER $RGIN 10: 0:62 6870T C 
0427Z-02 PER TS1$ -01 60: 1 : 61 6896T C 
0438Z-01 ALC $PSYS-OO 13: 0:63 6905T C 
0432Z-01 ALC $GSYS 9: 0:59 PERIPHERALS 6923T C 
0433Z-01 ALC x -01 1 3: :60 ST6-RLSED 6930T C 
0439Z-01 ALC SHARD-01 182: 0: 5 LP1-RLSED 6975T c 
0429Z-02 PER 0424Z-02 21: 12: 5 LP2-RLSED 6937T c 
0428Z-OO ALC 0434Z-01 32: 5 1T1- 6984T C 
0430Z-01 ALC 0417Z-02 21 : 22: 5 1T2 6990T C 
0431Z-OO ALC 1T3- 6993T C 

1T4- 6997T C 
1T5- 7104T C 

FMSS- 71 PR3-RLSED 7211 T C 
TAPS- 49 CR5-RLSED 7281Z C 
DSKS- 163 PR1 7283T C 

TSS- 2 ( 1 • 0) : JOBS- 42 PR2-DEDCT 7399T C 
RG 0 WAIT 0 . IDLE- 304 9: TAPES- 5 CR1- 7467T c . 
ETON GH 1: GCOS- 1 31 : 40: DISK- 10K CP1-RLSED ••MORE 1 

TITLE LINE 

he title line includes the system name, software release, number of 
onfigured processors, amount of configured memory, cur.rent date, and 
ime of day. The system name is that which is contained on the $ SYID 
tatement in the Startup job stream. 
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VIDEO DISPLAY CONTENT 

ALLOCATION STACK 

The allocation stack column identifies the status of each job 
that is awaiting allocation. The first line of the column 
specifies the number of jobs awaiting allocation <e.g •• 
WAITING - 6>. Each subsequent line contains three fields. 

Field 
1 

2 

3. 

Description 
Memory <in 1K blocks) required by the job; blank if 
memory not required. 

The job•s SNUMB and the number of the activity that is 
awaiting resource allocation. 

Job Status. 

Status 
Code 

ALC 
COR 
DSC 
HLD 
LIM 
MNT 

OVD 

PCH 
PER 
PPT 
PRM 
PRT 
PR4 
RDR 
RES 
RMT 

SIE 
TP7 

TP9 

Meaning 

New job is awaiting allocation 
Joh is waiting for memory 
Joh is waiting for a disk drive 
Joh is in hold status 
Joh is in limbo status 
Joh is waiting for a magnetic tape to he 
mounted 
Job is waiting for peripheral allocation; 
despite job priority. the required periph
erals are busy 
Joh is waiting for a card punch 
Job is waiting for peripheral allocation 
Joh is waiting for a paper tape reader 
Joh is waiting for a permanent file 
Joh is waiting for a line printer 
Joh is waiting for a PRU1600 printer 
Joh is waiting for a card reader 
Joh is waiting to be restored 
Joh is being read into memory from a mass 
storage file 
Joh is in sieve status 
Job is waiting for a seven-track magnetic 
tape unit 
Joh is waiting for a nine-track magnetic 
tape unit 

An asterisk <*> preceding the status code indicates the job has 
a priority of 40 or more. 
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VIDEO DISPLAY CONTENT 

TSS USER STACK 

The TSS user stack identifies the Time Sharing System users 
that are active in the system on any version of TSS. The 
information in this stack appears in the following sequence: 

o First Line 

The first line of this stack displays the number of 
active user identifications and the average response 
time. 

o Second Line 

The second line displays the number of urgent users and 
the longest urgent wait time. 

o Remaining Lines 

The remaining lines of the stack contain a display of 
each user identification <unless the station code is 
blank-filled)p the station identification <DEF if the 
user is deferred or 11 !! 11 if waiting for a disconnected 
user)p and the TSS version number <1 through 4>. 

NOTE: A maximum of eight user identifications can be 
displayed on the screen at one time. If the 
number of user identifications exceeds the max
imum allowedp the excess will be displayed on 
subsequent screen displays. 
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VIDEO DISPLAY CONTENT 

EXECUTION STACK 

The execution stack column identifies the status of each job 
that is in execution. The first line of the column specifies 
the number of jobs in execution (including jobs that are 
swapped>. Each subsequent line identifies the job in execution 
and contains five fields. 

Field 

1 

2 

DescriP-tion 

Job SNUMB. 

Job activity number. 
During termination processing. the number is changed to 
"T ... 

3 Memory Utilization. 

MMM - Memory allocation to job in execution <number of 
1K pages allocated to the job>. Will include 
"SWP" when job is swapped. 

4 Percentage of processor utilization. 

NNN - Percent of total processor used by job in execu
tion since last screen display which included 
this job. .This field will be blank when VIDEO 
first encounters the job with "in execution" 
status. 

5 Job urgency. 

EXAMPLES: 

S1234-01 44/ 2/05 

Job is in activity 01. using 441< of memory. 27. of total 
processor utilization. and has urgency of 05. 

52345- T 12/ 1/20 

Job is either in activity or termination processing. 
using 121< of memory. 17. of total processor utilization. 
and has urgency of 20. 

S3456-15 24/WSP/05 

Job is in activity 15; using 241< of memory. is swapped. 
and has urgency of' 05. 

If more jobs must be displayed. **MORE** is specified and the 
status of each additional job is reported. 
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VIDEO DISPLAY CONTENT 

EXECUTION STACK 

Two informative lines are displayed at the bottom of the 
execution stack about the GCOS system. The first line list the 
amount of idle <available) memory and the percentage of pro
cessor idle time since the last screen display. The second 
line lists the amount of memory used by the GCOS system and the 
percentage of processor overhead time since the last screen 
display. 

NOTE: The sum of memory utilization column <MU> may not show 
the exact total amount of memory conf iguredp because of 
memory allocated for other purposes not displayed by 
VIDEO or of jobs excluded from DISPLAY by the NDSP 
option. Also. the sum of the processor utilization 
column (7.7.) may not show the exact theoretical total of 
100 <percent> times the number of assigned processors. 
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VIDEO DISPLAY CONTENT 

REMOTE STACK 

The remote stack column identifies remote connections to 
specific programs. The first line lists the total number of 
remote connections including time sharing users. Subsequent 
lines list the line identification. the program name to which 
the line is connected <CTS if waiting for connection to slave 
or IDL if line is idle>. and the number of the FNP through 
which the line is connected. A maximum number of 15 remote 
connections can be displayed on one·full screen; if the number 
to be displayed exceeds 15. **MORE** will appear at the bottom 
of the ·column and the remainder will be displayed in the next 
update of the screen. 

On the same column following the remote stack. additional 
information is provided about the GCOS system. If the FMS 
catalog cache option is in use at the time. the percentage of 
cache bits will be displayed opposite 11FMS7.- 11 on the first 
line. The next five lines contain the following information in 
the sequence indicated: 

TAP7.- Approximate tape channel busy time since last 
screen display. 

DSKX- Approximate disk channel busy time since last 
screen display. 

JOBS- Total number of jobs executed since last boot or 
last 11HISTRE 11 console command. 

TAPES- Number of available tape handlers. 

DISK- Amount of available working disk space in links. 
<The suffix "K". if shownir represents 1000 times 
the value displayed.) 
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VIDEO DISPLAY CONTENT 

SYSTEM SCHEDULER STACK 

The system scheduler sta~K column identifies the status of 
each job that is awaiting scheduling. The word SCHED appears 
on the first line of the column with the number of jobs in the 
scheduler. Howeverp if the System Scheduler program is swapped 
out of memoryp the count will be zero and no classes will be 
displayed. 

The second line of the column specifies the maximum <MAX> 
and minimum <MIN> number of jobs that can be scheduled at any 
one time. The MAX and MIN values are specified on the S SSLOAD 
statement in the S~artup job stream. 

Each subsequent line in this column specifies the number of 
jobs in individual scheduler classes. 

Code Description 

.EXPRS Express class 

.HOLD Hold class 

nnnnnn All other classes Ci.e.p .TASKP .TRANSP and all 
site-defined <.user> classes> 
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VIDEO DISPLAY CONTENT 

PERIPHERALS STACK 

"PERIPHERALS" is displayed on the first line. Each sub
sequent line contains a logical device name and the device•s 
status. 

Status 
Code 

Blank 

sssss 

DEDCAT 

RLSED 

SGEIN 

ACCNT 

FL SYS 

Meaning 

The device is unused. 

SNUMB <sssss) of the job using the device. 

This is a dedicated device. 

The device is released from the system. 

The device is being used for system input. 
I 

The device is being used as a Statistical 
Collection File <SCF>. 

The device is a dedicated mass storage device 
containing permanent files. 

If the number of peripheral devices in use exceeds the 
number of display lines availabler **MORE** is displayed. The 
unreported devices are included when the display changes. 
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VIDEO DISPLAY CONTENT 

SYSTEM OUTPUT STACK 

The system output stack column contains the status of the 
system output dispenser program <SGEOT>. 

The first line of the display is formatted as follows: 

SYOT - bbbb nnnn 

where: bbbb = the number of jobs that contain unfinished 
output. 

If either number of SYSOUT blinks (bbbb) or 
the number of jobs <nnnn> exceeds 9999. four 
asterisks <****> will be displayed. 

The rest of the lines in the SYSOUT portion of the display are 
used to give status information on as many as 100 oldest jobs 
in SYSOUT. If the number of jobs exceeds the capacity of the 
eight detail display lines. **MORE** is displayed after the 
last line. Additional jobs are reported on the next update of 
the display. Each job•s individual display line is formatted 
as follows: 

sssss ORSJT 

where: sssss = job•s SNUMB 

0 = online output waiting <i.e •• has unfinished 
on line output> 

R = remote output waiting <i.e .. has unfinished 
remote output> 

S = delivery started on some part of output 

J = waiting for JOUT 

T = tape copy or purge waiting to start or in 
process 

Each indicator a. R. s. J. and T occupies a fixed position when 
the stated condition is true. Otherwise. the position is 
blank. 
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VIDEO OPTIONS 

KEYBOARD/DISPLAY TERMINAL 

Options available for the VIDEO program are entered after 
forcing a Break at the keyboard/display terminal. The Break is 
forced by entering the following control record at the 
terminal. 

The VIDEO program responds by transmitting the screen 
image. 

TIME: nn SECS 
LINE: m 
MAIL: *** 
MESS: *** 
MODS: mod 
OPTION? 

where: nn - Current update frequency of data in seconds 
<1inni63>. 

m Current number of lines connected to LSTAL. 

*** Status of mailbox and all points bulletinr 
ON or OFF. 

mod - Current mode indicator is *NRM <normal> or 
*CON (continuous> 

In response to the OPTION? queryr the operator should enter 
a device option. The option verb is the first four nonblank 
characters in the input stream. For verbs longer than four 
charactersr only the first four characters are displayed. If 
the option entered is illegalr VIDEO responds WHAT? and waits 
for a valid option to be entered. A verb of all blanks is 
ignored. When the verb changes the state of a problemr the 
initial assumption is noted. 
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sec TERMINAL 

On a SCC configured for VIDEO operationsp the input request 
is initiated by pressing the KEYBOARD SELECT push-button to 
switch to the channel connected to TVS and pressing the REG key 
on the keyboard. VIDEO responds with: 

VIDEO? 

The operator may then enter any of the VIDEO options. 

The option verbs and their functions are as follows: 

o VOCAB 

o nn 

o *NRM 

o *CON 

o *EOJ 

o ABORT 

o NEW 

o NONEW 

Causes a list of all valid VIDEO options to be 
sent to the requesting terminal. Following 
this display. VIDEO requests another option. 

Change update interval to value Cin seconds> 
given as nn <1 inn~ 63). If value exceeds 
63p 63 is used as the update interval. 

Places VIDEO in continuous mode and VIDEO up
dates display according to the specified sam
pling interval. This verb is used to return 
VIDEO to normal mode from continuous mode. 
The normal mode uses the sampling interval in 
effect at the time continuous mode was 
initiated. 

Places VIDEO in continuous mode and VIDEO up
dates display after transmitting a screen image 
to the terminals. Time between updates depends 
mainly on the number of lines connected. This 
mode is cancelled by entering a new sample time 
or by entering *NRM. 

Terminates VIDEO as follows: <1> disconnects 
all linesp <2> issues KILLS requestp and <3> 
terminates via MME GEFINI. 

Terminates VIDEO via MME GEBORT. The allocator 
patch is replaced by wrapup. 

Allows additional terminals to access VIDEO. 
This option is used only to cancel the NONEW 
option. 

Prevents new terminal accessing VIDEO. A 
terminal attempting to access VIDEO receives 
the message *VIDEO LINE TABLE FULLP even if the 
table is not full. 
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VIDEO OPTIONS CCont•d.) 

SCC TERMINAL <Continued> 

o TIME ABCD Indicates computer system unavailability as 
follows: 

1. Sends following message to all lines. 

System UNAVAILABLE UNTIL time 

2. Disconnects all lines. 

3. Waits for new control line. 

o LINES List the line identifications as follows: 

VIDEO then requests another option. 

o DISC ID Disconnects the line identified by ID from 
VIDEO. If the specified line is not con
nected to VIDEO. the request is ignored. 

o NDSP 
options 

Prevents display of SNUMB. Options are: 

ADD SNUMB 
REM SNUMB 
CLR 

VIDEO places SNUMB•s specified in this verb in 
a table and does not display them. The REM 
SNUMB option removes SNUMB from this table. 
The CLR option erases this table. 

o MESS Stores and outputs a message to all connected 
options keyboard/display terminals at a specified 

interval. 

LOAD 
OFF 
ON 
FREQ nn 

The LOAD option is used to load the message and 
VIDEO issues the following message to the req
uesting terminal: 

READY MAXIMUM SIZE IS 8 LINES 
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VIDEO OPTIONS <Cont•d.> 

SCC TERMINAL <Continued> 

The operator responds with a message up to 
eight lines long. VIDEO continues to update 
all other terminals while waiting for message 
input. When the message is input7 it is trans
mitted every n <n initially 10> updates in 
place of the status information. The frequency 
can be changed using the FREQ nn option7 with 
1inni31. If nn = 07 the request is ignored; 
if greater than 317 31 is used. The OFF option 
stops message transmission. but does not dis
turb the contents of the message buffer. The 
ON option reactivates the message. If MESS ON 
is used and the buffer is empty. the request is 
ignored. 

o MAIL Provides a message for teletypewriter term-
options inals. The options are: 

LOAD 
OFF 
ON 

VIDEO stores and outputs a message to any tele
typewriter terminal that attempts to access 
VIDEO. Following the message7 the terminal is 
disconnected. When the LOAD option is used to 
load a message. VIDEO responds: 

READY MAXIMUM SIZE IS 6 LINES 

The operator enters a message up to six lines 
long. VIDEO continues updating the screen 
image while waiting for the message to be in
put. If the message buffer is empty on a con
nect request. VIDEO sends the terminal a mes
sage. followed by a disconnect. 

*VIDEO: MAILBOX EMPTY 

The OFF option prevents transmission of the 
message loaded via LOAD. but does not disturb 
the contents of the message buffer. The ON 
option is used to restore message transmission. 
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SCC TERMINAL <Continued> 

o STAT 
OFF/ON 

o DATE 

o TSSU 
ON/OFF 

o SWAP 
ON/OFF 

o MOVE 

In addition to the message sent to the ter
minal. VIDEO also sends a system summary which 
is identical to a VIDEO screen display. The 
STAT OFF option blocks this summary trans
mission. The STAT ON option restores the sum
mary transmission. 

STAT OFF blocks the transmission of the system 
summary to the terminal <see MAIL options>. 
STAT ON restores this transmission. 

VIDEO resets the display date from .CROAT. 

Displays Time Sharing System user identif i
tions. the options are: 

ON 
OFF 

VIDEO displays the Time Sharing System user 
identifications unless TSSU OFF is entered as 
option. It resumes the display when the TSSU 
ON option is exercised. 

SWAP ON causes VIDEO to set its urgency to 0 so 
that it can he swapped out. SWAP OFF is used 
to return from the SWAP ON condition. 

Permits an operator to move an interactive sys
tem console name to a sec. A request entered 
at a system console to move an interactive sys
tem console function <TY1. TY2. TY3. or TY4> to 
TVS is denied if TVS is currently assigned to 
VIDEO. However. if the request is made to 
VIDEO. VIDEO relinquishes control of the SCC to 
accomplish the move. MOVE requests for inter
active system console functions cause the fol
lowing: 

1. Validation of the request. 

2. Association of the system name with a dif
ferent device in the System Name Table. 

3. Removal of .MPOPM•s GESPECed II> queue 
<associated with 'that name) from the old 
SCT. 

4. Link of this I/O queue to the new device 
SCT. 
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RLP 300 

RLP 300 Switches and Indicators 

OPERATORS CONTROL PANEL <FRONT>. The Operators Control 
Panel <Front> is shown in the illustration below. 

POWER ON. Applies main AC/DC power to the printerF turns 
on the format tape lampF stop indicatorF power-on indicatorF 
and fault indicator. 

POWER OFF. Removes AC/DC power from the printerF causing 
all lamps and indicators to be turned off. 

START 

<GREEN> 

SINGLE 
SPACE 

<GREEN> 

STOP 

<RED> 

FORMS 
SPACE 

<WHITE> 

POWER ON 

<GREEN> 

FORM 
RIBBON 

<RED> 

TEST 
<RED> 

OFF 

<RED> 

CYCLE 
<RED> 

FAULT 
<RED> 

Figure 8-7. RLP 300 Operators Control Panel <Front> 

START. Allows the printer to receive instructions from the 
control unit if no other interlocks are active. 

STOP. Stops printing after the completion of the current 
command and will not allow instructions to be received from the 
control unit. 

SINGLE SPACE. If in a controlled stop conditionF this 
switch will advance the forms one line each time it is 
depressed. 

FORM/RIBBON. Indicates that an out-of-paper condition 
exists or a ribbon foldover condition exists. 
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Operators Control Panel <Front> - Continued 

TEST. This indicator will be turned on when any one of the 
following conditions exist: the on-line/off-line toggle switch 
is set to off-line; the force cycle/normal switch is set to 
normal; or the coupling switch is set to disengaged. 

FAULT. This indicator will be turned on when any one of 
the following conditions exist: the format tape lamp is burned 
out; the type-roll housing is _not completely closed; a cycle 
check error exists; there is an open circuit breaker; the coup
ling switch is disengaged; or one of the maintenance panel 
error indicators is lit. 

Operators Control Panel <Rear> 

The Operators Control Panel <Rear> is shown in Figure 8-8. 
below. 

FORM SPACE. If in a controlled stop condition. this switch 
will advance the forms to top of page each time it is 
depressed. 

START. Allows the printer to receive instructions from the 
control unit if no other interlocks are active. 

STOP. Stops printing after the completion of the current 
command and will not allow instructions to be received from 
the control unit. 

FORM 
SPACE 

<WHITE> 

START 

<YELLOW> 

STOP 

<RED> 

Figure 8-8. RLP 300 Operators Control Panel <Rear> 

NOTE: These switch/indicators are duplicated on the front 
operators control panel and perform the same function as those 
on the front panel. 
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RLP 300 <Cont•d.) 

Auxiliary Control Panel 

The Auxiliary Control Panel is shown in Figure 8-9 below. 

PH: 

~ 
~ L '·•~•C.ED 

C01Jf'L ING 
DI' I "'GACED 

DARKEN t TOP r 

BOTTOM DARKEN 1 
SINGLE ORDER 

OFF LINE 

ON LINE 

LINES PER INCH 

C-136 



PERIPHERALS 
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OFF-LINE/ON-LINE. When toggle switch is set to off-line. 
the printer goes into test mode. When set to on-linep the 
printer goes into normal operating mode. 

DARKEN TOP/DARKEN BOTTOM. This knob changes the timing of 
the print fire stroke. When the knob is rotated toward the 
darken tap. the characters will print darker on the top and 
vice-versa. 

SINGLE ORDER. This switch allows a single print order when 
the form indicator is lit. Continued depression will allow 
single print orders until the end of form code is sensed on the 
format tape. 

PFE ON/OFF. This circuit breaker is normally on. If the 
paper feed engine current exceeds 5 amperes. it will go to the 
OFF position and must be reset before operation can continue. 

AC POWER ON/OFF. This curcuit breaker is normally on. If 
the line current exceeds 15 amperes. it will go to the OFF 
position and must be reset before operation can continue. 

COUPLING ENGAGED/DISENGAGED. This toggle switch will allow 
vertical positioning of the form feed tractors without affect
ing the format tape mechanism when set to the disengaged 
position. 

Maintenance Control Panel 

The Maintenance Control Panel is shown in Figure 8-10 
below. 

PFE. An indicator that lit when there is an open circuit 
breaker in the paper feed engine power supply. 

FAN. Indicates that airflow from one of the cooling fans 
drops below minimum requirements. 

NOTE: Printer will power down if airflow is low for 
more than 5 seconds. 

DC. Indicates when DC power is off. 

PRINT/SPACE ONLY. This switch allows or inhibits printing 
in the off-line mode. It is used in conjunction with the HOF 
SKIFiSINGLE SPACE switch. 

C-137 



PERIPHERALS 

Maintenance Control Panel <Continued> 

HOF SKIP/SINGLE SPACE. This switch selects either a skip 
to heading of form or a single line space. It is used in con
junction with the print/space only toggle switch. 

PRINT REG ERROR. This switch indicates a DC power failure 
in one of the print registers. It is turned off when the error 
reset or power off switch is depressed. 

BUFFER/ERROR. Indicates a failure in the buffer register. 
It is turned off when the buffer/error reset switch is depres
sed. 

ACTUATOR FAULT CURRENT. This switch indicates that an 
overcurrent failure has occurred in one or more of the hammer 
actuators. It can be reset by depressing the actuator fault 
current reset switch or by depressing the POWER OFF button and 
then the POWER ON button. 

EMERG STOP. Indicates that a format tape lamp failure has 
occurred. To turn the indicator offp the error condition must 
be corrected. 

FORCE CYCLE/NORMAL. Used by the field engineer in the test 
mode. It must be in normal for normal operation. 
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LAMP@ TEST 

ACTUATOR 
FAUL Tit CURRENT 

0:---© 
BUFFER RESET 

E~ 
~A~T 

(OFF-LINE 
TEST 
MOOE 
PRINT 

PFE 

0 ® 
FAM SPACE 

0 ONLY 
HOF 

DC ~ICIP 

0 ® 
SIMGL:: 
SPACE 

EMERG FORCE CYCLE 

0 @ 
STOP 

NORt.IAL 

RLP 388 Forms Adjustment Controls 

1. Upper/lower form tension - uses three settings <LP LESS 
TENSION; Hp MORE TENSION; Np NORMAL> to adjust upper and 
lower forms tension. Misadjustment of the upper forms 
tension can seriously affect the vertical character 
registration. 

2. Forms thickness control - changes the ~idth of the gap 
between the paper guide and the paper table to allow the 
use of different types of paper. 
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Forms Adjustment Controls <Continued> 

3. Vertical position handwheel - allows vertical motion of both 
tractor assemblies to position paper at desired vertical 
location. 

4. Horizontal forms control.- moves both tractor assemblies 
laterally to position paper in desired horizontal position. 

5. Horizontal forms tension - used to adjust the horizontal 
tension of the forms. 

6. Forms alignment guide - aids in the vertical registration 
of the print line with respect to the vertical positioning. 
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I DATANET 6661 

FRONT-END NETWORK PROCESSOR 

The DATANET 6661 Front-End Network Processor <FNP> provides 
large-volume network communications power for Honeywe11•s GCOS, 
GCOS 8, and Multics based family of computers. The DATANET 
6661 FNP, in conjunction with the Remote Terminal Supervisor-II 
<GRTS-II> or with the Network Processing Supervisor <NPS>, 
provides a functional separation of information and communi
cations processing activities. 

Designed using Honeywe11•s minicomputer technology for space 
savings, performance improvement, greater reliability, and 
easier serviceability, the DATANET 6661 FNP is logically com
patible with system software and user-generated programs of the 
DATANET 6600 family of front-end network processors. 

The DATANET 6661 FNP provides the variety of interfaces re
quired by the elements and protocols of a distributed system, 
as well as a facility for dialog with the central system. By 
performing the tasks of message management and message handling 
the 6661 FNP frees the host system for other processing 
functions. The resources of the host system are called upon 
only when a message is submitted for information processing. 
Howevery some networking functions <e.g., a message switch> 
can be accommodated by the 6661 FNP without any involvement 
of the host information processor. The innate flexibility of 
a stored-program processor, couples with the functionality 
provided by Honeywe11•s data communications software, has been 
the keystone to the evolution of Honeywe11•s network processor 
philosophy. 

SYSTEM DESCRIPTION 

As Figure 1 illustrates, the primary components of the 6661 FNP 
are the processor, input/output multiplexer, and memory. 

Processor 

The central processing unit operates asynchronously under 
firmware control. Its instruction repertoire is designed for 
efficient processing of a wide variety of communications net
work applications and is fully compatible with the instruction 
sets of the DATANET 6641, DATANET 6651, and DATANET 6678. 
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DATANET 6661 

FRONT-END NETWORK PROCESSOR <Cont•d.> 

Input/Output Multiplexer 

The FNP input/output multiplexer <IOM> performs all operations 
required for the transfer of data between input/output devices 
and the FNP memory. The !OM is shown in the diagram as an 
interface between the system bus <to processor and memory> and 
the I/O bus <to which the various I/O devices are connected). 
Attached to the 1/0 bus are the System Support controller for 
the console and network processor diskette; the Direct Inter
face Adapterp which provides connection to the host system; 
and th~ optional Peripheral Interface Adapterp which provides 
access to the host system•s high-performance mass storage 
processor <required when NPS is selected as the FNP operating 
system>. The remaining input/output connections are to the 
Channel Interface Basesp through which the network devices 
enter the system. Internallyp the IOM operates asynchronously 
in an interrupt-driven fashion. 

Memory 

The high-speed. random-accessp semiconductor memory subsystem 
of the FNP performs all storage functions without restrictions 
on address sequences. data patterns. or repetition rates. 
Memory features include single- and double-word fetchp self
contained initialize and refresh logicp and standard EDAC 
<Error Detection and Correction> functionality. 

DATA COMMUNICATIONS FUNCTIONS 

The hardware and software of the DATANET 6661 FNP are designed 
to optimize the management of communications traffic entering 
or leaving the system through specific hardware adapters. 
There are several data communications hardware and software 
options available. 

Channel Interface Base 

The Channel Interface Basep in conjunction with the channel 
optionsp provides the line interfacing arrangements necessary 
to accommodate terminals with various data transfer ratesp bit 
orders. bits per characterp information codesp character setsp 
message formatsp and communications control procedures. Low-p 
medium-. and high-speed data communications terminals and sub
systemsp capable of operation at up to 72.000 bits per second. 
can be connected to the system. In additionp synchronous and 
asynchronous transmissions. and any combinatjon of half-duplex 
and full-duplex transmission modes are supported. To meet 
various functional requirements. the FNP can accommodate as 
many as either 4. 8. or 12 Channel Interface Bases. depending 
on available configurability options ordered. Each channel 
Interface Base supports as many as 8 communications lines. 
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FRONT-END NETWORK PROCESSOR <Cont•d.) 
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FRONT-END NETWORK PROCESSOR <Cont•d.> 

Communications Channels 

o The Channel Interface Base accepts as many as four <except 
as noted> of the communications channels listed below. in 
any combination. 

o Channel Interface~ Asynchronous 20 mA Current Loop 
<DCF6610>-dual channel up to 9600 bps. 

o Channel Interface? Dual Synchronous EIA RS-232-C <DCF6611)
dual-channel package. up to 9600 bps each. 

o Channel lnterfacep Dual Asynchronous EIA RS-232-C 
<DCF6612>- dual-channel packagep up to 9600 bps each 

o Channel Interface? Auto Call Units <DCF6613)-dual-channel 
Auto Call Units 

o Channel lnterfacep Dual Asynchronous MIL-STD 188C 
<DCF6614>-one channel up to 9600 bps 

o Channel Interface. Dual Asnynchronous MIL-STD 188C 
<DCF6615>-dual-channel package. up to 9600 bps each 

o Channel Interface? Broad Band MIL-STD 188C <DCF6616)
one channel up to 72.000 bps 

o Channel Interface. HDLC MIL-STD 188C <DCF6617>-one 
channel up to 9600 bps 

o Channel Interface. Dual Bisynchronous <DCF6618>- dual
channel package. upt to 9600 bps each 

o Channel lnterfacep Broad Band <DCF6619>-one channel up to 
72.000 bps 

o Channel Interface. HDLC Voice Grade <DCF6620>-one channel 
up to 9600 bps 

o Channel Interface. Bisynchronous Broad Band <DCF6621)- one 
channel up to 72.000 bps 

o Channel Interface. HDLC Broad Band <DCF6622>-one channel up 
to 72.000 bps 

o Channel Interface. HDLC CCITTT V.35 <DCF6623>- one channel 
up to 72p000 bps 

o Channel Interface. Broad Band CCIT. V.35 <DCF6627>-one 
channel up to 72.000 bps 
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FRONT-END NETWORK PROCESSOR <Cont•d.> 

Network Software Systems 

Either the Remote Terminal Supervisor-II <GRTS-11> or the Net
work Processing Supervisor <NPS>. depending upon network re
quirements. can control the operation of the FNP and provide a 
software interface to the host system. GRTS-II is a low-over
.head system for users who do not need the full networking 
·capabilities of NPS. Both NPS and GRTS-11 support remote job 
entry. message concentration. transaction processing and time 
sharin~ dimensions. NPS offers facilities for unique device 
control parameterization and other features for outstanding 
customization. By utilizing an FNP Peripheral Interface 
Adapter with the host system•s mass storage processor. NPS can 
provide journalization and message switching capabilities. 

The Multics Communications System can control the operation of 
the FNP and provide a software interface to the host system. 
The Multics Communications System is a flexible system that 
offers easy device customization for any asynchronous device. 
through device tables. The system supports remote job entry 
and several synchronous and bisynchronous protocols. 

MODULAR GROWTH 

A basic DATANET 6661 FNP includes 64K bytes of memory and can 
be expanded to 512K bytes. There are two processor power 
enhancements available. The first increases power up to 47X 
and the next provides up to an additional 827.. Multiple 
FNPs. each with its own memory and with or without its own 
performance enhancement option. may be configured. 

By adding FNPs the user can gain: 

o Added capacity 

o Redundancy ~rotection 

o Greater system availability 

o Network software selection <GRTS-11 in one FNP; NPS in 
another> 
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FRONT-END NETWORK PROCESSOR <Cont•d.> 

SPECIFICATIONS 

PHYSICAL CHARACTERISTICS FOR 32-LINE OR 64-LINE CONFIGURATION: 
Width - 30.0 in. <76.2 cm> 
Depth - 35.0 in. (88.9 cm> 
Height - 61.0 in. <154.9 cm> 

PHYSICAL CHARACTERISTICS FOR 96-LINE CONFIGURATION: 
Width - 60.0 in. <152.4 cm> 
Depth ~ 35.0 in. (88.9 cm) 
Height - 61.0 in. <154.9 cm> 

OPERATING TEMPERATURE RANGE: 32 to 122 degrees F (0 to 50 
degrees C> ambient 

RELATIVE HUMITITY TOLERANCE: 57. to 957. without condensation 

ELECTRICAL REQUIREMENT: 120 Vac at 60 Hz 

C-146 



PERIPHERALS 

MANUAL PERIPHERAL SWITCHES 

SERIES 60 
LEVELS 66 & 68 

Several types of Manual Peripheral Switches are available as 
options for Level 66F 66/DPS. 68 & 68/DPS information systems. 
These switches afford considerable configuration flexibility 
and help to avoid system interruption. They perform two basic 
services: 

o Permit selective switching of input/output hardware to re
arrange the 1/0 resources to match changing workloads. 

o Provide a convenient means for switching a peripheralF 
where necessary. to bypass malfunctioning 1/0 controls or 
channels within systems having equipment redundancy. 

FUNCTIONS 

The various Manual Peripheral Switches fall into two functional 
types: 

• 
o Those that switch complete peripheral subsystems between 1/0 

channels: sometimes used to share one l/O·channel between two 
peripheral subsystems. 

o Those that switch devices in a multidevice peripheral sub
system between two peripheral processors. 

OPERATION 

To switch a peripheral such as a printer between unit record 
processors A and B. the operator presses a push button to 
actuate the switch connecting the cable from the printer to 
either the cable for unit record processor A or the cable for 
B. 

Switching of a peripheral processor channel between either of 
two central system Input/Output Multiplexer <IOM> channels is 
accomplished in similar fashion. with the switch unit connect
ing the peripheral processor cable to either of two cables to 
the IOM channels. 

MODULARITY 

One or more Manual Peripheral Switches can 
as more switching capability is needed. 
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MANUAL PERIPHERAL SWITCHES <Cont•d.) 

SWITCHING OF A DEVICE 
BETWEEN rEA•HERAL. ftROCESSORS 

TOtOM 

UNIT RECORD 
"'OCES$0R A 

P'SF0511 

t 

PERIPM£RAL OEVICE 

SWITCHING Of A. P'ER1PHERAL ~OCE:SSOR 
BE TWEE._ tOM CMANNELS 

TO IOM 

'5F~12 

PERIPHERAL 
ftROCESSOA 

TO IOM 

PERIPHERAL DEVtCES 

ALTERNATfVf USE Of "IFM12 SWtTCr4iNG EiTMEA OF 
TWO PERIPHEfU.l. PROCESSORS TO ONE IOM CHANNEL 
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MANUAL PERIPHERAL SWITCHES <Cont•d.> 

SWITCHING EQUIPMENT 

Manual Peripheral Switch Consoles and the switching options 
available to them include: 

PSU0200 - Manual Peripheral Switch Console with a capacity for 
up to 16 switch units. PSU0200 includes one switch unit. 
PSF0512; which switches a peripheral processor channel between 
either of two central system IOM channels. The additional !OM 
channel required is included with PSF0512. 

PSU020f - Manual Peripheral Switch Console with a capacity for 
up to 16 units. PSU0201 includes one switch unit, PSF0511, 
which switches a peripheral device between either of two 
peripheral processors. No !OM channel is included. 

PSF0511 - Peripheral Device Switch. No !OM channel is 
included. 

PSF0512 - Peripheral Processor Channel Switch. PSF0512 
includes PSI channel for connection to second !OM. 
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CSU6601 SYSTEM CONSOLE 

The multipurpose CSU6601 System Console for Honeywell's 66 DPS 
and Distributed Processing System 8 <DPS 8) computer family 
combines advanced computer technology and modern design con
veniences resulting in the following operating features: 

o Direct operator control of the total system 
o Efficient easy-to-use switches and indicators <optional> 
o High performance components 

DIRECT OPERATOR CONTROL 

The System Console is a freestanding unit with several key 
features. such as a 12-inch cathode ray tube display. inter
active message transfer. and direct communication with the 
operating system. For added operating ease. the console con
nects to a console channel of the Input/Output Multiplexer 
<IOM> and is controlled just as a peripheral system. 

EFFICIENCY AND EASE OF USE 

The System Console is designed for efficiency and ease of use. 
The operating software generated easily understood messages to 
inform the operator that the system has performed some action 
the operator should be aware of or that the operator should 
perform some specific action to allow further processing. The 
messages requiring response are repeated until the operator 
answers. 

Additionally. the System Console handles messages that: 

o Indicate a printer is available 
o Activate a console alarm 
o Reset the operator attention alarm 
o Indicate data transmission 
o Signal data transmission error 
o Activate a boatload procedure 
o Cause system initialization 

HIGH PERFORMANCE COMPONENTS 

The System Console offers high performance components to meet 
the processing demands of large system users. 

Console Keyboard 

The console keyboard uses solid state. reliable key design and 
supports an average typing rate of 20 characters per second. 
The keyboard is arranged in conventional typewriter layout and 
includes 26 alphabetic. 10 numeric. and 28 special characters. 
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CSU6601 SYSTEM CONSOLE CCont•d.> 

Alphabetic. numeric. or special character keys generate cor
responding code at the keyboard interface. The keyboard 
normally generates lowercase alphabetic character codes. The 
character code for punctuation symbols <in the upper portion 
of the keyboard> and uppercase letters is generated when the 
shift key is pushed at the same time the key is struck. 

Special keys let the operator directly: 

o Signal the system to disregard the last message 
o Shut off the operator attention alarm 
o Request permission to enter a message 
o Indicate completeness of an input message 

Operator•s Interactive Display 

Keyed data and system-generated inquiries and responses appear 
on a 12-inch cathode ray tube display. The display has a 
capacity of 1920 characters <24 lines of 80 characters per 
line> and projects a clear. bright image without glare. The 
system requires only a few seconds to fill the entire screen 
with information. 

Printer 

A 120-character-per-second dot matrix printer generates a hard 
copy log of all console activity. The printer handles forms 
with up to three carbons and has low noise levels and a highly 
reliable printing mechanism. The printer uses the American 
Standard Code for Information Exchange <ASCII> code set with a 
character set of seven-bit ASCII. plus one additional bit for 
parity. 

Console Table 

A console table is optionally available for added operator con
venience. Included is a control and indicator pod consisting 
of: 

o Emergency power disconnect switch 
o Initialize switch 
o Bootload switch 
o Processor activity indicator<s> 
o DIS indicator 
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CSU6004 SYSTEM CONSOLE 

SERIES 60 
LEVELS 66/DPS & 68/DPS 

Honeywe11•s multipurpose CSU6004 System Console combines 
advanced computer technology and modern design conveniences 
resulting in the following operating features: 

o Direct operator control of the total system 
o Efficient. easy-to-use switches and indicators 
o High performance components 

DIRECT OPERATOR CONTROL 

The System Console is a freestanding unit with several key 
features7 such as interactive message transfer7 continuous run 
status display7 and direct communication with the operating 
system. For added operating ease. the console connects to a 
console channel of the Input/Output Multiplexer <IOM> and is 
controlled just as a peripheral system. 

EFFICIENCY AND EASE OF USE 

The System Console is designed for efficiency and ease of use. 
The operator enjoys more than four square feet of working 
space. 

The status display panel contains a full range of easy-to-read 
controls. switches7 and indicators. See-only-when-necessary • 

. color-coded indicators eliminate operation confusion. 

Controls and Switches 
Local. Online 
Emergency Power Off 
System Boot 
Initialize 
Lamp Test 
Alarm Reset 

Indicators 
Attention 
Run Indicator <meter> 
Input 
Power On 
Over Temperature 
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CSU6004 SYSTEM CONSOLE <Cont•d.> 

The operating software on each level generates easily under
stood messages to inform the operator that the system has per
formed some action the operator should be aware of F or that the 
operator should perform some specific action to allow further 
processing. The messages requiring response are repeated until 
the operator answers. 

Additionallyp the System Console handles messages that: 

o Indicate a printer is available 
o Activate a console alarm 
o Reset the operator attention alarm 
o Indicate data transmission 
o Signal data transmission error 
o Activate a boatload procedure 
o Cause system initialization 

An optional remote unit displays information shown on the 
printer. 

HIGH PERFORMANCE COMPONENTS 

The System Console offers a wide variety of high performance 
components to meet the processing demands of large system 
customers. 

Printer 

A 30-character-per-second dot matrix printer generates hard 
copy. A 120-character-per-second printer <CSF6023) is also 
available. Either speed printer handles forms with up to 
three carbons and both have low noise levels and highly 
reliable printing mechanisms. The printers use the American 
Standard Code for Information Exchange <ASCII> code set with 
a character set of seven-bit ASCIIF plus one additional bit 
for parity. 

Each printer contains a print line buffer to mask the carriage 
return timeF resulting in an effective 30 cps and 120 cps 
capability. 

Console Keyboard 

The console keyboard uses solid stateF high reliability key 
design and supports an average typing rate of 2~ characters ~~r 

second. The keyboard is arranged in conventional typewriter 
layout and includes 26 alphabeticF 10 numericF and 28 special 
characters. 

C-153 



PERIPHERALS 

CSU 6004 SYSTEM CONSOLE <Cont•d.) 

Alphabetic, numeric. or special character keys generate cor
responding code at the keyboard interface. The keyboard norm
ally generates lowercase alphabetic character codes. The 
character code for punctuation symbols (in the upper portion of 
the keyboard> and uppercase letters is generated when the shift 
key is pushed at the same time the key is struck. 

Special keys let the operator directly: 

o Bignal the system to disregard the last message 
o Shut off the operator attention alarm 
o Request permission to enter a message 
o Indicate completeness of an input message 

Remote Display 

A 23-inch (58.4 cm) remote display monitor is available, as an 
option, for viewing information away from the console. 
Displayed information is an image of the console printer out
put. The remote display can be located as far as 1000 feet 
<304.8 m> from the console. 

The CSU6004 System Console and the Remote Display can also be 
used with any Series 6000 lnformation system configuration. 
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SWITCH SETTINGS AND RECONFIGURATION 

PROCESSOR MODULE 

The processor module provides full program execution. conducts 
all actual data processing within the series 6000 system. and 
communicates with the system controller. It consists of an 
operations unit and a control unit. The operations unit logic 
executes all arithmetic and logic operations for the processor. 
The control unit provides the interface with the system 
controllers and provides control functions such as instruction 
fetch. address preparation. address modification. memory 
protection. data fetch. and data store. The relatively 
independent operations unit and control unit operate with 
maximum overlap to provide as high instruction execution rate. 
Four input-output ports permit the processor to interface four 
system controllers. 

INPUT-OUTPUT MULTIPLEXER <IOM> MODULE 

The input-output multiplexer coordinates all input-output 
operations between the memory module and the peripheral 
subsystems and provides complete memory protection for all data 
transfers. Each data channel may function completely 
independently and with its own individual memory assignment. 

In its minimum configuration. the IOM can interface eight data 
channels. Additional options can be added to bring this 
capability up to 24 data channels. The IOM processes the 
necessary instructions. data. and status information on a 
demand/priority basis. <The data channels for later references 
are numbered 0 through 31 and are also called Peripheral Unit 
Buffers <PUBs>. PUBs 8 through 7 are used strictly for the 
special channels and are not used for system peripherals.> 

DATANET 355 COMMUNICATION SUBSYSTEM 

The DATANET 355 Communication Subsystem. a stored program 
communication processor. is designed as a central system module 
for the series 6088 systems. One DATANET 355 subsystem can 
control up to 288 separate terminals. and multiple DATANET 355 
subsystems can interface a single series 6888 system. The 
DN355 offers a wide range of terminal options and line speeds. 
Communication line adapters for both low-speed <up to 300 BPS> 
and high-speed <up to 50.888 BPS> lines permit the DN355 
subsyste• to interface any •ixture of line speeds and terminal 
types. The DN355 interfaces your series 6888 system through 
the Iott via a direct interface adapter <DIA>. 

D-10 



SWITCH SETTINGS AND RECONFIGURATION 

CONFIGURATION SWITCH DESCRIPTIONS 

OPERATOR PANEL 

The processor. memory. input-output multiplexer. and DATANET 
355 are equipped with identical sets of indicators and 
pushbutton/indicators for starting and stopping the device. 
These operator controls are described below in figure 3-4 which 
shows the operator•s panel. 

GREEN GREEN 

~ 
AC NORMAL READY 

BREAKER ~~ ALARM 
ON OFF TEST TROUBLE RESET p 

RED AMBER GREEN AMBER RED RED WHITE 
<LIGHT BLUE> 

OPERATOR•s PANEL 

o AC BREAKER ON - This indicator is lighted when the main 
AC circuit breaker is closed for the device. 

o POWER ON - This pushbutton switch indicates the power-on 
sequence for the device. The indicator light is on when 
power is on. 

o NORMAL/TEST - This two-part indicator indicates the 
setting of the TEST/NORMAL switch on the device•s 
configuration panel. 

o READY/TROUBLE - This two-part indicator indicates normal 
operation <READY> or malfunction <TROUBLE>. 

o OVERTEMP - This indicator lights when the temperature in 
the device exceeds the maximum operating limits. This 
indicator stays on until the overtemperature condition is 
corrected. 

o ALARM RESET - 1n1s pushbuttoniindicator lights when the 
audible alarm sounds. It is pressed to reset the alarm 
and turn off the indicator. 

o POWER OFF - This pushbutton/indicator initiates the 
power-off cycle. The indicator remains on as long as the 
AC circuit breaker is closed with AC power off. 
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SWITCH SETTINGS AND RECONFIGURATION 

SYSTEM CONTROLLER 

The system controller configuration panel. see figure 3-~. 
contains the following switches: 

o STORE A MODE and SIZE 

o STORE B MODE and SIZE 

o NON-EXISTENT ADDRESS 

o CYCLIC PRIORITY 

o PORT ENABLE 

o MASK/PORT ASSIGNMENT 

o LOWER STORE 

o INTERLACE 

o ALARM DISABLF-

o TEST/NORMAL 

There are two MODE <three-position toggle> switches. one for 
STORE A and one for STORE B. The three positions function as 
follows: 

o ON LINE - Normal operating position. In this position. 
the memory can be accessed by the system controller 
ports. 

o MAINT - Maintenance position. The memory cannot be 
accessed by a system controller port. but it can be 
accessed by the system controller maintenance panel test 
logic. 

o OFF LINE - Not accessible by the system controller. This 
position effectively removes the memory from the system. 

The two SIZE switches STORE A and STORE B are used to set the 
size of the store unit. The maximum amount of core per SCU is 
4MW or 2MW maximum in STORE A and 2MW maximum in STORE B. 
These switches are used in conjunction with the LOWER STORE 
toggle switch to determine their role. 
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LWR STORE SIZE SECTION 

One thumbwheel switch labeled 8-321<. 1-64K. 2-1281<. 4-S12K. S-
1"· 6-2M. 7-4M. This switch assigns the lower starting 
addressees to the memory on the port selected by the LWR STORE 
A/B switch on the STORE section. The lower starting addresses 
are assigned to the port with the large;=-n;emory size. For 
exa•ple. if the memory. A or ~. to 6e assigned the lower 
starting addresses is 2S6K then the switch is set to 3. If the 
exact memory size is not selectable with the switch. then the 
NON-EXISTENT ADDRESS switches are set to the exact memory size. 

NON-EXISTENT ADDRESS SECTION 

Eight toggle switches labeled 2. 3. 4, S. 6. 7. 8. ON/OFF. 8/1. 
The switches 2 through 8 notify the software of the size of the 
total memory connected to the SCU if the memory size cannot be 
determined exactly by setting the LWR STORE SIZE thumbwheel 
switch. The switches are assigned the following values: 

2 3 4 5 6 7 8 
284BK 1824K 512K 256K 128K 64K 32K 

For example. if the memory size in 384K the switches are set as 
follows: 

2 3 4 5 6 7 8 
1 

0 

In the ON position. the associated ON/OFF switch enables the 
non-existent address <NEA> fault logic. If an address is equal 
to or greater than the setting of switches 2 through a. and NEA 
fault occurs. 

The INTERLACE toggle switch enables interleaving between two 
memory parts of the same size. In other words. memory 
addresses are alternated between store units <address 0&1 in 
STORE A, 2&3 in STORE B. etc.>. This effectively increases the 
number of memory accesses available to a processor or IOM. The 
LOWER STORE switch is inactive when the INTERLACE switch is on. 
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The eight PORT ENABLE toggle switches are used to enable 
specific system ports either manually or under program control. 
The three positions operate as follows: 

o ENABLE - The port is enabled and able to communicate with 
an active module. 

o ORIG COUNT <program control> - The port is under program 
control and will be turned on or off by the proper bit in 
the program - controlled mask register. This is used for 
modules that only need to access memory occasionally. 

o DISABLED - The port is turned off. 

There is a green indicator associated with each PORT ENABLE 
switch. The indicator will be on whenever a port is enabled. 

Iot1s and processors are the only active modules that you need 
to be concerned with as being connected to the SCU. It is 
through SCU ports that these modules can access memory. The 
ports have access to memory on a priority basis. PORT-0 has 
the highest priority and PORT-7 the lowest priority. 
Therefore. if a module on PORT-7 is accessing memory and a 
module on PORT-8 needs to access memory. the module on PORT-7 
will be interrupted to allow the module on PORT-0 to access 
memory. 

Since. as far as accessing time is concerned. the processor is 
faster. the IOMs are on the higher priority ports than the 
processor. The processor normally goes into memory for short 
periods of time to fetch or store data or instructions. The 
IOM, on the other hand. takes longer when getting to and out of 
memory. If the IOM was on a lower priority port. say PORT-7. 
and the processor on a higher priority port <PORT-0>. the only 
time the IOM could get into memory to furnish the processor 
with data to work on would be when the processor came to a 
complete halt. The speed of processing data is lost. 
Normally. if a system has one IOM and one processor. the IOM 
would be interfaced through PORT-0 and the processor through 
PORT-7. 

!_!le seven CYCLIC .PRIOR!.TX toggle swiJ: ... t;.he,s ... ar~J,1f_J!...J·l?. ... S.roup 
11 ke a~t i~!._~~C!,,~_y~-~!~~f_!. . egual ac ces~""·!~-~mo ry_~ __ _!.he 
samr""~ystem controllu. Turning tfie switches· on(up> cau~ 
systihi ports to be linked so as to form groups. If a system 
has two IOMs. you would like the access time for both IOMs to 
be equal so that one does not have a higher priority than the 
other. The same would be true for a multiprocessor system. 
The only time when this cyclic priority scheme would be 
circumvented is when interrupts would have to be serviced. 
Only the control processor in a multiprocessor system will 
service interrupts. 
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The ALARM DISABLE switch disables the alarm bell when in the ON 
position. The TEST/NORMAL switch controls the operation of the 
maintenance panel. In the NORMAL position. the maintenance 
panel is disabled and the unit is online. The TEST position 
enables the panel and turns the MAINT PNL ENABLED indicator on. 

INPUT-OUTPUT MULTIPLEXER 

The input-output multiplexer <IOM> configuration panel contains 
the following switches: 

o PORT ASSIGNMENT 

o INTERLACE 
for each port 

o PORT ENABLE 

o SYSTEM INITIALIZE ENABLE 

o STORE SIZE 

o IOM BASE ADDRESS 

o PROGRAM INTERRUPT BASE 

o IOM NUMBER 

o BOOTLOAD SOURCE 

o TAPE CHANNEL NUMBER 

o CARD CHANNEL NUMBER 

o BOOTLOAD PORT 

o SYSTEM INITIALIZE 

o BOOTLOAD 

o ALARM DISABLE 

o TEST/NORMAL 

The INTERLACE toggle switch allows interleaving of memory 
addresses by two ports. For the interleave mode of operation. 
two ports must be enabled and both ports must use the same size 
memory. PORT ASSIGNMENT switch 2 for the ports must be set 
opposite. and PORT ASSIGNMENT switches 9 and 1 must be set the 
same. 
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To interleave PORTS-A and -B with 32K of memory each. the 
switches should be set as follows: 

o INTERLACE - both on 

o PORT ASSIGNMENT 
PORT-A 
PORT-B 

o STORE SIZE ~ both 32K 

o PORT ENABLE - both on 

1 
1 
1 

2 
1 
0 

Bear in mind that you are interleaving more than one SCU. Even 
though you may interlace the two STORE units on SCUs. you can 
only interlace SCUs which have the same amount of core. If you 
have two SCUs. one with 128K and one with 64K. you can•t 
interlace even though the one SCU with 128K may have 64K 
store and 64K in another. 

in one 

When interlacing. the two ports must be adjacent and you can 
only interleave two ports. If a system existed that had four 
SCUs with 128K on each SCU <PORTS A. B. c. and D. 
respectively>. you could interleave either PORTS A and B. Band 
c. or C and D. 

The PORT ENABLE toggle switch logically connects the port to 
the system controlledp thus turning the port on. 

The SYSTEM INITIALIZE ENABLE toggle switch is turned on to 
allow initialization of the IOM by a signal from the system 
controller to the port. When in the OFF position. the PORT 
INITIALIZE signal is inhibited. 

The BOOTLOAD SOURCE toggle switch. in conjunction with the 
CHANNEL NUMBER toggle switches. selects the source of the 
boatload and defines the channel number of the tape handler or 
card reader that contains the boatload instructions. 
Bits CNS to CN0 carry the successive powers of 
2 <2•. 2 1 • 2•. 2~. 2 4 • 2 5 ). The number 1S would be 
represented with CNS. CN4. CN3. CN2 on <up>. 

The BOOTLOAD PORT toggle switch defines the port number (if two 
IOMs. the IOM on the highest priority port is selected) of the 
system controller through which connects are sent to the !OM. 
In other words. this is how the booting instructions coming 
from a card reader or tape handler can get into memory so that 
the processor can execute the instructions. The bits 8. 1. and 
2 carry the value of 4. 2. 1 <Binary Coded Octal>. If the IOM 
is on PORT-0 of the SCU. then all bits are off or down. If it 
is on PORT-1. then bit 2 is on. 
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The ALARM DISABLE and TEST/NORMAL have the same functions as on 
the SCU. 

The 12 !Ott BASE ADDRESS toggle switches are used to set the 
base address for the IOH. The IDM base address tells software 
where certain control words are located in memory. The IOH 
base address is an 18-bit wordF but only bits 8 through 11 are 
set by the IOM BASE ADDRESS switches <see figure 3-7>; bits 12 
through 17 are s•s. 
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IOM - ME"ORY ADDRESS PORT 
ASSIGNMENT TABLE 

ADDRESS STORE CORE 
ASSIGNMENT RANGE SIZE<K> ADDRESSED 

fJ 1 2 PATCH PLUG 

fJ fJ 0 Full 32 0-32 
64 0-64 
96 and 96/64 fJ-96 

128 0-128 
256 fJ-256 
512 0-512 

1824 0-1824 
2848 0-2848 

fJ fJ fJ Half 32 Fault 
64 fJ-32 
96 and 96/64 Fault 

128 0-64 
256 0-128 
512 0-256 

1824 fJ-512 
2048 0-1024 

0 fJ 1 Full 32 32-64 
64 64-128 
96 96-192 
96/64 96-160 

128 128-256 
256 256-512 
512 512-1024 

1fJ24 1824-2848 
2048 2048-4096 

0 0 1 Half 32 Fault 
64 64-96 
96 Fault 
96/64 Fault 

128 128-192 
256 256-384 
512 512-768 

1024 1024-1536 
2948 2fJ48-3fJ72 

" 1 • Full 32 64-96 
64 128-192 

128 256-384 
256 512-768 
512 1824-1536 

1824 2848-3872 
2848 4896-6144 
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IOM - MEMORY ADDRESS PORT 
ASSIGNl'ENT TABLE 

ADDRESS STORE CORE 
ASSIGNMENT RANGE SIZE<K> ADDRESSED 

II 1 2 PATCH PLUG 

(j 1 0 Half 32 Fault 
t.4- 128-1611 

128 256-328 
256 512-640 
512 1024-1280 

1824 2848-25611 
2848 4896-5128 

8 1 1 Full 32 96-128 
64 192-256 

128 384-512 
256 768-1824 
512 1536-2848 

1924 3972-4896 
2848 6144-8192 

• 1 1 Half 32 Fault 
64 192-224 

128 384-448 
256 768-896 
512 1536-1792 

1924 3872-3584 
2948 6144-7168 

1 8 8 Full 32 128-168 
64 256-328 

128 512-648 
256 1824-1288 
512 2848-25611 

1824 4896-5128 
2848 8192-18248 

1 • II Half 32 Fault 
64 256-288 

128 512-576 
256 1824-1152 
512 2048-2304 

1824 4896-4688 
2848 8192-9216 
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IOM - MEMORY ADDRESS PORT 
ASSIGNMENT TABLE 

ADDRESS STORE CORE 
ASSIGNMENT RANGE SIZE<K> ADDRESSED 

8 1 2 PATCH PLUG 

1 fJ 1 Full 32 168-192 
64 328-384 

128 648-768 
256 1288-1536 
512 2568-3872 

1824 5128-6144 
2848 19249-12288 

1 8 1 Half 32 Fault 
64 328-352 

128 648-794 
256 1288-1488 
512 256fJ-2816 

1fJ24 5129-5632 
2fJ48 18249-11264 

1 1 8 Full 32 192-224 
64 384-448 

128 768-896 
256 1536-1792 
512 3872-3584 

1824 6144-7168 
2848 12288-14336 

1 1 " Half 32 Fault 
64 384-416 

128 768-832 
256 1536-1664 
512 3972-3328 

1824 6144-6656 
2fJ48 12288-13312 

1 1 1 Full 32 224-256 
64 448-512 

128 896-1824 
256 1792-2948 
512 3584-4996 

1824 7168-8192 
2848 14336-16384 
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IOM - MEMORY ADDRESS PORT 
ASSIGNtlENT TABLE 

ADDRESS STORE CORE 
ASSIGNMENT RANGE SIZE CK> ADDRESSED 

fiJ 1 2 PATCH PLUG 

1 1 1 Half 32 Fault 
64 448-488 

128 896-968 
256 1792-1928 
512 3584-384fJ 

1824 7168-7688 
2848 14336-15368 
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ICM IAU ADDRf U 
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0 

PROGRAM INTERRUPT BASE 

Figure 3-7. Address Switches 

The IOM BASE ADDRESS for the first or only IOM is 3888a. 
Dividing bits 8-17 into groups of threeF they will assume the 
value of the Binary Coded Octal <4F 2F 1>F so that bits 8 and 9 
will be on <up> to indicate 3888a <see figure 3-7>. 

For each additional IOMF the IOM BASE ADDRESS will be 1488a 
positions higher in memory than the last IOM. If the BASE 
ADDRESS of the first IOM <IOM-8> is 30~0.F then the BASE 
ADDRESS for the second IOM <IOM-1> is 4488a and bits 7 and 18 
will be on. In other wordsF each !OM needs 1488 octal 
positions in memory for its own control words. 

The 15 PROGRAM INTERRUPT BASE toggle switches allow the 
operator to set up a BASE ADDRESS for program interruptsF or 
Interrupt Multiplier Words <IMWs>. This permits GCOS to locate 
and identify program interrupts and determines what action must 
be taken to satisfy the interrupt. 

Bits 8 through 5 are shared with the IOM BASE ADDRESSF bits 13 
through 15 <interrupt level> come from the channelF and bits 16 
and 17 identify the system numbe~ of the IOM <figure 3-7 is for 
IOM-8F bits 16 and 17 off). The PROGRAM INTERRUPT BASE ADDRESS 
for each IOM is 748a or bits 8F 18F 11F and 12 on <see figure 
3-7). 

The SYSTEM INITIALIZE pushbutton is used to send a SYSTEM 
INITIALIZE signal to the system controller. The system 
controller then sends an INITIALIZE signal to all enabled ports 
that have their SYSTEM INITIALIZE ENABLE switches turned on. 

The BOOTLOAD pushbutton is used to initiate the bootload 
sequence. It causes the reading of the first card if booting 
from cards or the first record if booting from tape. 

DATANET 355 FRONT-END NETWORK PROCESSOR 

The DN355 Direct Interface Adapter <DIA> panel switches are set 
and never changed by the operator. We teach you how they 
should be initially set. The only switch you really need to 
know about is the 355 MAILBOX ADDRESS. 
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The switches for the DIA panel are set as follows. 

CENTRAL SYSTEM CONFIGURATION 

1. ALL UPPER ADDRESS BOUNDS should be set to a value of 7. 

2. ALL LOWER ADDRESS BOUNDS should be set to a value of 8. 

3. The PCW MAILBOX ADDRESS should be set 1888 octal past the 
last IOM BASE ADDRESS for 355-8; each 355 uses 188 octal 
positions. Therefore. 355-1 would be calculated by adding 188 
octal to 355-8. 

4. The switches labeled ADDRESS BOUNDS and TIMER will be set 
to the OFF position for normal operation. 

5. The WRITE ENABLE should be set to ON for normal operation. 

6. The BOOT ENABLE must be set to the ON position. 

7. The TERMINATE and EMERGENCY INTERRUPT LEVEL switches will 
be set to a value of 7. 

355 COMPUTER 

1. The PCW MAILBOX switches must be set to a value which is a 
multiple of four. For most sites. 454 octal is recommended. 

2. The CHANNEL NO switches must be set to a channel number 
which is not already assigned. usually 4. 

3. The SPECIAL INTERRUPT LEVEL switches must be set to a value 
of 3 octal. 

4. The TERMINATE INTERRUPT LEVEL switches must be set to a 
value of 2 octal. 
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CP6000 Processor 

The CP6000 processor configuration panel contains the following 
switches: 

o PORT ASSIGNMENT 

o INTERLACE 

o PORT ENABLE 

o INITIALIZE ENABLE 

o STORE SIZE 

o PROC NUMBER 

o INITIALIZE & CLEAR 

o ALARM DISABLE 

o MAINTENANCE PANEL MODE 

o SYSTEM CONTROL AND MONITOR 
==i-- NOT COVERED 

o SYSTEM BOOT CONTROL 

STORE SIZE. PORT ASSIGNMENT. INTERLACE. PORT 
ENABLE. ALARM DISABLE. AND MAINTENANCE PANEL 
same on the processor as they do in the IOM. 
both on the same system. they should also be 
order to have the same outlook on memory. 

ENABLE. INITIALIZE 
MODE function the 
If they are 

set the same in 

The PROC NUMBER toggle switches designate the processor 
assignment number in multiprocessor systems. <For PR0-0. both 
switches are down to indicate 0.> 

The INITIALIZE & CLEAR pushbutton causes all control flip-flops 
and data registers in the processor to be reset to a known 
INITIALIZE state. This pushbutton has the same effect on the 
processor as an INITIALIZE signal through an enabled system 
port. 
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STARTUP PROGRAM 

Startup Operation 

Running as a miniature operating system. the startup program 
package performs the following functions: 

o Initializes all file system devices. 

o Edits various files into the file syste•. so that a copy 
of the system and its associated files may be called into 
core storage. 

o Serves as a system loader generating the tables of module 
and file locations required by the system. 

o Constructs the hard-core modules and turns control over 
to GCOS. 

The general flow of startup operation is as follows: 

1. The operator manually configures and initializes the 
system. 

2. The boatload section of the startup deck reads the 
cards in the startup deck and loads the startup program 
into core storage. 

3. The system description card processor reads the system 
description and control cards. builds the system 
description tables. sets up the I/O parameters for 
startup. and does any editing requested. 

4. The module-loading processor loads permanent modules 
from system storage and initializes them. builds the 
module definition and name tables. and makes additional 
initialization entries as requested by the modules. 

5. The final phase of the startup operation moves the 
module definition and name tables to the communication 
region; moves interrupt vectors. fault vectors. IOM 
mailboxes. etc •• to their proper locations; and 
transfers control to the dispatcher module. 
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MAINFRAME RECONFIGURATION AND TESTING TECHNIQUES 

Mainframe components include the processor, memory, System 
Control Unit <SCU>, and Input/Output Multiplexer <IOM>. While 
each component has individual responsibilities, there is 
constant interaction among the four. Therefore, a problem in 
any one of the components can cause symptoms to occur in one or 
more other components. 

Because these components are heavily utilized by GCOS and are 
critical to system operations, this section concentrates on 
mainframe availability. Among the subjects discussed are 
testing, release and assignment, and crossbarring of mainframe 
components. In addition, the technique of splitting a 
redundant system is described. 

DYNAMIC RELEASE AND ASSIGNMENT 

Dynamic release and assignment of mainframe components can help 
avoid the necessity to shut down the system for the purpose of 
adding components to or deleting components from the system 
configuration. In addition, components can be released and 
assigned via changes to the Startup deck. 

It is recommended, however, that mainframe components not be 
indiscriminantly released and ass~~ned - especially released 
without the benefit of test results from the Mainframe Online 
Test Subsystem <MOLTS>. This subsystem is a subset of the 
Total Online Test System <TOLTS>. Unlike release of most 
peripheral devices, loss of a mainframe component from the 
system configuration can have a significant impact on overall 
system performance. <Refer to Section V of the Total Online 
Test System <TDLTS> Reference Manual for information of MOLTS 
tests.> 

The following console entries release and assign the indicated 
mainframe components. 

Console Entries 

RLSEC, ASGNC 
RLSEI, ASGNI 
RLSEP, ASGNP 

Component Affected 

Memory 
IOM 

Processor 

The SCU component cannot be dynamically released or assigned 
via console entries, but can be released/assigned - as can each 
of the other mainframe components - by 
deconfiguring/reconf iguring the SCU in the Startup deck and 
changing switch settings. 
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Processor Release and Assignment 

Processors can be released for offline testing by the site•s 
Field Engineering Division <FED> representative and then 
reassigned to the configuration after testing and maintenance 
are completed. Processors also can remain on line and be 
available only to TOLTS for online tests. 

PROCESSOR RELEASE 

Any configured processor <in a multiprocessor environment> can 
be released via the RLSEP p console entry <when p = number of 
the system controller to which the processor is assigned>. 
When releasing a processor: 

1. The processor must be defined on a $ MCT card in the 
SCONFIG section of the Startup deck. <All physical 
processor numbers must be defined via a $ MCT card. 
Only logical processor 8 must be defined to specify the 
physical processor that is the control processor.> 

2. The processor number that is defined on the $ MCT card 
must be set in the PROC NUMBER switches on each 
processor•s configuration panel. This number is the 
physical configuration number of the processor and is 
not changed in any of the reconfiguration procedures. 

In a six-processor configuration, the fifth and sixth 
processors cannot be defined via PROC NUMBER switches 
Ci.e., the switch settings do not accommodate these 
processor numbers>. Therefore, neither of these 
processors can become the control processor in the 
preceding manner. 

If either the fifth or sixth processor must become the 
control processor, the S MCT card must be modified so 
that the processor in question can be assigned a 
compatible processor number <i.e., 8-3>. The PROC 
NUMBER switch settings also must be modified to reflect 
the change and the system must be rebooted. 

3. With the exception of the control processor <logical 
processor 8>, any processor can be released during the 
boatload sequence if one processor does not respond to 
a Startup query during the rollcall function. The 
operator can respond YES to the resulting console 
message "PROCESSOR ON PORT p DOESN•T ANSWER CONNECT, 
YES TO CONTINUE to release the processor and continue 
the boatload. <Refer to Section Ill of the System 
Startup manual for additional information.> 
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4. The /OFF option on the $ MCT card permits definition of 
a processor - other than logical processor 0 - that is 
not currently configured, but which will be configured 
(activated> in the future. <Addition of a processor to 
the system configuration otherwise is not permitted 
when restarting.> The processor can be activated 
during a subsequent boatload by removing the /OFF 
option from the $ MCT card. <Refer to Section IV of 
the System Startup manual for a description of this 
option.> 

At least one processor must always be configured. In a 
multiprocessor configuration, both processors stop when control 
functions are exchanged. However, this is only a temporary 
idle condition to accommodate the exchange of functions. 

When the specified processor stops, an instruction that begins 
and ends with 7•s (e.g., 70000q616007) is displayed on the 
processor•s maintenance display and control panel. This 
indicates that the processor is ready to be switched off the 
system. If the processor being released is a slave processor 
(i.e., not the control processor>, the value of q in the 
instruction is 0 <zero>. No manual intervention is required 
for a noncontrol processor unless the processor is to be 
switched off line. If the noncontrol processor is switched off 
line, the PORT ENABLE and the INITIALIZE ENABLE switches on the 
processor configuration panel for the system controller port 
must be set to OFF. 

If the control processor is to be released, a slave processor 
must assume the control processor functions. When the control 
processor is released <via an RLSEP console entry>, the value 
of q in the instruction displayed is the number of a system 
controller port to which this slave processor is assigned. The 
slave processor that is to assume the control functions stops 
and the instruction 00000q616007 displays on its maintenance 
display and control panel<where q = port number for this slave 
processor>. 

When both processors are stopped and displaying the instruction 
described in the preceding paragraph, the new control processor 
(i.e •• the slave processor that has assumed the control 
functions> can be started. 
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If the released processor is to he used off line or is to he 
switched to another systemF it must be masked by setting to OFF 
its PORT ENABLE and INITIALIZE ENABLE switches for the system 
controller port. 

A processor release request <RLSEP p or RLSEP p TEST> is 
ingored under the following conditions. 

1. The request contained an invalid port number (i.e •• not 
liJ-7). 

2. The processor is marked "do not release" <hit 2 =1 in 
.CRCMC >. 

3. A processor is being released. 

4. Only one processor is configured in the system. 

PROCESSOR RELEASE FOR ONLINE TESTS 

The System Online Test Subsystem CSOLTS>F which is a subset of 
TOLTSF tests both Extended Instruction Set <EIS> and non-EIS 
processors. These processors also are tested by the Processor 
Automatic Confidence Test <PACT> program. which is a subset of 
POL TS. 

SOLTS Testing 

Processor testing via SOLTS is accomplished by releasing the 
processor to the test program via the console entry RLSEP p 
test. <Refer to Section VII of the Total Online Test System 
<TOLTS> Reference Manual for additional information of the 
SOL TS program.> 

If a slave processor is being released for testing. no manual 
intervention <switch setting> is required. The processor is 
ready for the test program CSOLTS> as soon as the processor 
stops. 

If a control processor is being released for testing. a slave 
processor must assume the control functions Ci.e •• become the 
new control processor>. When the control processor Con system 
controller port p> stops in response to the RLSEP p TEST verb. 
the instruction fJ8fJ88q616fJfJ7 is displayed on its maintenance 
display and control panel. The value q is the number of the 
system controller port for the slave processor that is to take 
over the control functions. This slave processor stops with 
the same instruction displayed on its maintenance display and 
control panel. 
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Use the following procedure to start the processor on port q 
<the new control processor>. 

1. Press the EXECUTE CONTROL push button one time on the 
processor•s maintenance display and control panel. 

The released processor now is ready for the start of the 
processor test. 

When the processor online test is completedF that processor is 
placed off line via the RLSEP q console entry. 

PACT Testing 

Processor testing via PACT is recommended whenever site 
personnel becomes suspicious of processor operations. A 
schedule can be established for running processor tests and the 
operator can specify one-time execution of PACTF continuous 
execution of PACTF or execution of PACT on a frequency basis. 
Variations of the console entry ELAN SLTA provide this 
flexibility. <Refer to Section VIII of the Total Online Test 
System <TOLTS> Reference Manual for additional information.> 

PROCESSOR ASSIGNMENT 

A configured processor can be reinstated to the system 
configuration via the console entry ASGNP p <where p = number 
of the system controller port to which this processor is 
assigned>. 

No resetting of switches is required when the processor being 
restored to the system is on line and is a slave processor. 

If the processor being reinstated to the system configuration 
is off lineF the following procedure must be performed before 
the ASGNP request is made and after the power has been turned 
on. 

1. Press the INITIALIZE AND CLEAR push button on the 
configuration panel of the processor being reinstated. 

2. Set to ON the PORT ENABLE and INITIALIZE ENABLE 
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When a released control processor is assigned to the system. 
its control functions are not restored. When assigned. the 
processor runs as a slave processor and assignment is as 
described in the preceding paragraphs. 

A processor assignment request <ASGNP p or ASGNP p TEST> is 
ignored under the following conditions. 

1. The request contained an invalid port number (i.e •• 8-
7). 

2. The processor is marked "do not assign" (bit 1 =1 in 
.CRCMC >. 

3. The /OFF option on the $ SCU card in the Startup deck 
applies to the processor. 

4. A processor is being released. 

PROCESSOR ASSIGNMENT FOR TESTING 

A processor that is configured. but is off line. can be placed 
on line for testing via the console entry ASGNP p TEST <where p 
= number of the system controller port to which this processor 
is assigned>. 

Perform the following procedure at the configuration panel of 
the processor being placed on line before the ASGNP request is 
made and after the processor power is on. 

1. Press the INITIALIZE AND CLEAR push button. 

2. Set to ON the PORT ENABLE and INITIALIZE ENABLE 
switches for the system controller port. 

Following the ASGNP p TEST entry. dispatches to this processor 
are restricted to Test and Diagnostics <T and D> programs for 
the processor. When the online test is completed. the 
processor can be restored to normal operation via the console 
entry ASGNP p or can be released for additional maintenance via 
the console entry RLSEP p. 

CACHE MEMORY CONTROL ON PROCESSOR RECONFIGURATION 

If the Error Logging and Analoysis <ELAN> 
recognizes that processor reconfiguration is in process. HEALS 
bypasses its normal cache control activities. After processor 
reconfiguration is complete. ELAN initializes the cache memory 
control function and resumes activity. 
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IOM RELEASE AND ASSIGNHENT 

There are no specific online tests for the IOM. This component 
is adequately tested by GCOS during normal processing events 
and when other components are tested. In addition. definitive 
offline tests are available for the site•s FED representative 
to perform on the IOH. The following defines release of an IOM 
for offline testing and reassignment of the IOH to the system 
configuration following testing and maintenance. 

IOM reconfiguration must be exercised with care to prevent 
degradation of system performance. Consider the following 
before attempting reconfiguration. 

1. When the IOM on which the system console is configured 
is released. operator-system communications are 
removed. Therefore. before deconfiguring this IOM. 
console names must be moved to a console on another !OH 
via the console entry HOVE xxx iccdd <where xxx = 
logical device name to be moved and iccdd = !OM. 
channel. and device numbers to which device xxx is to 
be moved>. 

2. If a printer allocated to a job is on an !OM that is 
deconfigured. the job halts until that IOM is restored 
to the system. The I/O is queued. but not issued. 
Thus. all devices that are not crossbarred must be de
allocated before the IOM they are connected to is 
deconf igured. 

3. Any reconfiguration reflected on the S !OM card 
<including IOM reconfiguration> invalidates a YES 
response to the Startup question *RESTART?. 

4. An IOH can be released at the time the system shuts 
down (either a normal shutdown or a system abort>. On 
a system restart without reconfiguration (i.e •• a warm 
bootload or an automatic restart>. the IOM released in 
the previous run is restarted. If that IOM is to 
remain released <e.g •• for maintenance>. the system 
must be restarted with that IOM removed from the con
figuration. 

IOM RELEASE 

An IOM can be released from the system via the console entry 
RLSEI m <where m =number <8-3> of the IOM to be released>. 
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Before using this entry. the operator must: 

1. Move any logical console functions from the IOM being 
released to an IOM that is remaining in the system. 

2. Release or move any unit record devices assigned to an 
executing program from the IOM being released to an IOM 
that is remaining in the system. 

3. Move any functions for printer PR1 from the IOM being 
released to an IOM that is remaining in the system. 

NOTE: These are logical functions and do not involve 
changing hardware switch settings or cable move
ment. Unit record changes probably will be 
effected via the RLSE or EXCHG entries and the 
console moves will be made via the MOVE entry. 

4. Use a TCALL console entry to disconnect all Front-End 
Network Processors configured on the IOM being 
released. 

This procedure prepares the IOM for release. It is assumed 
that disk and tape channels are crossbarred across IOM•s so 
that when one IOM is deconfigured. all I/O is automatically 
diverted to another IOM. 

When the console entry RLSEI m is made. system software 
validates the IOM number and ensures that at least two IOM•s 
are configured. An error in the IOM identification results in 
the console message CAN•t RLSET m -- DOES NOT EXIST. which 
indicates that the request was not executed. 

If the console entry is executed. GCOS deactivates each 
channel on the specified IOM and marks the tables to indicate 
the inactive condition. Each channel then is scanned to ensure 
that it is not busy. If a channel is busy. the scan is 
interrupted long enough for that I/O to complete. The scan 
then is continued until all channels on the IOM have been 
checked. 

At the completion of the scan for busy channels. the console 
message "IDM m IS RELEASED is issued to indicate that the scan 
is completed. 
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If the release request cannot be executed. one of the following 
console messages is used. 

Message 

CAN•T RLSEI m 
CAN•T RLSEI m 

CAN•T RLSEI m 

IOM ASSIGNMENT 

SINGLE IOM 
DOES NOT EXIST 

INVALID INPUT 

Description 

Only one IOM is configured. 
The specified IOM is not 
configured in the system. 
The release request con
tained an error <e.g •• in
correct foriliat). 

A released IOM. which was configured at system startup. can be 
restored to the system via the console entry ASGNI m <where m = 
number <0-3) of the IOM to be assigned to the system>. 

No preparation is required for the assignment of an IOM. When 
the request is executed. GCOS verifies that the number 
describes an existing IOM. An error in the request format 
causes issuance of a console message. which informs the 
operator that the request was not executed. 

When the ASGNI entry is accepted. GCOS activates each channel 
on the IOM by resetting bits in the IOM•s tables. 

The I/O queue for each channel then is scanned to determine 
whether l/O can be initiated on the newly activated channel. 
After all IOM channels have been scanned. the console message 
"IOM m IS ASSIGNED is issued to indicate that assignment is 
complete. 

If the assignment request cannot be executed. one of the 
following messages is issued to the console. 

Message 

CAN•T ASGNI m 

Description 

DOES NOT EXIST The IOM specified in the 
request is not configured. 

INPUT INVALID The assign request con
tained an error <e.g •• 
incorrect format>. 

The ASGNI entry normally is used in conjunction with an RLSEI 
entry. However. if IOM assignment is attempted when all 
configured IOM•s are operating. the ASGNI entry is executed 
with no adverse results. 
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Memory Release and Assignment 

Memory is released to MOLTS via the console entry RLSEC gaaa 
bbbh <where q = memory quadrant in which release is to occur; 
aaa = address in the memory quadrant at which release begins; 
and. bbbb =number of 512-word blocks to be released>. Memory 
is reassigned from MOLTS to GCOS via the console entry ASGNC 
gaaa bbbb. 

MOLTS memory tests concentrate on memory parity errors, 
addressing errors. and incorrect bit patterns that are not 
detected by parity-checking functions. Each of these 
represents a serious hardware problem. When a memory parity 
error causes a slave abort, HOLTS is automatically called to 
perform a test against the affected area in memory. 

Whenever a memory parity occurs, the operator should note the 
event in the appropriate log and bring the error to the 
attention of site techniques personnel. The console message 
HEM PARITY nnnnnn is issued <where nnnnnn = location in memory 
of the parity error>. These errors also are recorded on the 
Statistical Collection File <SCF>, which can be printed for 
analysis via the Summary Edit Program. <Refer to Sections III 
and IV of the Summary Edit Program manual for additional 
information.> 

Note that when an area in memory is withdrawn from allocation, 
it is the operator•s responsibility to reassign that memory to 
GCOS via the ASGNC gaaa bbbb console entry. One exception to 
this is that memory is automatically reassigned whenever the 
system is bootloaded. 

The operator is informed of memory release only once via the 
console message ***HEM RLSE F6ABRT xxxxxx LOCATIONS STARTING AT 
yyyyyy <where xxxxxx = number of memory locations released and 
yyyyyy =address of first memory location released>. Because 
withdrawal of memory can severely affect processing efficiency, 
it is recommended that the operator frequently inspect the 
console log for memory-released messages. However, if a long 
period of time passes before console log inspection occurs, the 
ASGNC LIST console entry can be used to determine if memory has 
been released. 

SCU Release and Assignment 

As with the IOM, there are no spec1f1c on11ne tests for the 
SCU. This component is adequately tested by GCOS during normal 
processing events and other components are tested. In 
addition, definitive offline tests are available for the site•s 
FED representative to perform on the SCU. 
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SPLITTING AND MERGING REDUNDANT SYSTEMS 

In addition to their application in response to component 
failure. reconfiguration techniques can be employed to 
logically divide a redundant system <i.e •• a system in which 
all components - including mainframe modules - are physically 
and/or logically duplicated>. 

A redundant system normally is split when the site•s FED 
representative requires a complete system to perform 
preventative maintenance or offline tests. Splitting the 
system allows the site to continue production processing on the 
remaining (primary> system while offline tests are conducted on 
the secondary system. 

In addition. some sites have reasons other than those stemming 
from component failure - these reasons usually are unique to 
each site - for splitting a redundant system. For example. one 
system may be required to complete a special project Ci.e •• 
testing of new programs could interrupt normal processing>. By 
splitting the redundant system. one of the resulting systems 
effectively can be dedicated to that project. 

Splitting and merging a system combines the use of the RLSE and 
ASGN console entries. Startup deck modification. and changes to 
mainframe component switch settings. 

While some variations in the following procedure may 
successfully split and merge a system. it is recommended that 
the procedure be strictly followed to ensure success. 

SPLITTING SYSTEM 

There are four separate functions in the procedure to split a 
redundant system. These functions include Startup deck 
considerations. console activity preparatory to releasing 
components. release of components to the secondary system. and 
bootloading the secondary system. 
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STARTUP DECK CONSIDERATIONS 

System parameters must be established at system startup as a 
prerequisite to splitting a redundant system. The following 
considerations must be taken into account when preparing the 
Startup deck. 

1. Mainframe components. which are to be released for the 
purpose of configuring a secondary system. must be the 
high-order components. The following example indicates 
this relationship. 

Primary System 

IOM-8 
Processor-8 
SCU-0 
e-256K 

Secondary System 

IOM-1 
Processor-2 
SCU-1 
Above 256K 

2. System control units <scu•s> must be independently con
figured as free-standing components. This allows each 
SCU to control memory for the system on which the SCU 
is configured. 

CONSOLE ACTIVITY 

After bootloading the system and before releasing any 
components to the secondary system. it is recommended that the 
operator determine memory status. 

o In response to the console entry PEEK CORE. a console 
message is issued identifying the amount of memory cur
rently configured on the entire system. 

o In response to the console entry LSTCR. a console message 
is issued identifying all programs that reside in memory. 
<This information includes identification of programs 
that reside in memory that is configured above 256K.> 

Program residency above 256K does not prevent release of 
that memory to the secondary system. However. if programs 
residing in the portion of memory that is released to the 
secondary system are called. response time may be somewhat 
slower than that of programs residing in memory below 256K. 
By knowing in advance that specific programs reside in 
memory that is released to the secondary system. the oper
ator need not consider the slower response time an error 
condition. 

After using the PEEK CORE and LSTCR console entries. it is 
recommended that the operator abort the ELAN program via the 
console entry ABORT ELAN. If ELAN is allowed to remain active. 
it has no means of skipping a block of memory that is released 
to the secondary system. As a result. the system may abort. 

Aborting ELAN does not deactivate cache memory. 
D-37 



SWITCH SETTINGS AND RECONFIGURATION 

RELEASE COMPONENTS TO SECONDARY SYSTEM 

As previously indicated. there may be alternatives to the 
following sequence of releasing components from the primary 
system to the secondary system. However. it is recommended 
that the following procedure be used to avoid problems. 

It is extremely important to the success of splitting the 
system that switches be set in the proper sequence. Any error 
during this procedure aborts the primary system. 

Use the following procedure to release components from the 
primary system to the secondary system. 

1. Release all peripherals. which are configured on the 
IOM that is to be released. via successive RLSE iccdd 
consol2 entries <where i = IOM number. cc = chanr.~i 
number. and dd =device number>. This procedure in
cludes releasing IOM•s. 

If the logical console names TY1-TY4 are associated with 
the IOM that is being released. use the console entry MOVE 
nnn iccdd to move the name to an !OM that is being re
tained on the primary system <where nnn = logical device 
name. i = IOM number. cc = channel number. and dd = 
device number>. 

2. Release the IOM on which released peripherals were 
configured via the console entry RLSEI m <where m = 
number <0-3) of the IOM>. This entry releases all 
channels on the IOM. 

3. Release the desired amount of memory that is con
figured above 256K via the console entry RLSEC gaaa 
bbbb <where q = memory quadrant in which release is 
to occur; aaa = address in the memory quadrant at 
which release begins; and. bbbb = number of 512-word 
blocks to be released). 

4. Enter LSTCR via the console to verify that the desired 
amount of memory was released to the secondary system 
via the RLSEC console entry. A console message is 
issued to identify both the amount of memory remaining 
on the primary system and the amount of memory re
leased to the secondary system. 

5. Release the processor via the console entry RLSEP p 
<where p = the SCU port on the primary system to which 
this processor is assigned>. For example. RLSEP 2 in
dicates that the released processor is assigned to SCU 
port 2 and not that processor 2 is to be released. 
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6. Set switches on the primary and secondary system main
frame components. However. prior to setting the 
switches. make a written notation of their current 
settings. This information is needed when the two 
systems subsequently are merged. 

It is important that the switches be set in the following 
sequence. Any error in the sequence may abort the primary 
system. 

a. Turn off the PORT ENABLE and INITIALIZE ENABLE switches 
on the primary system that refer to components that are 
being released to the secondary system. This severs 
the relationship between the primary and secondary 
systems. 

b. Turn off the PORT ENABLE and INITIALIZE ENABLE switches 
on the secondary system that reference the primary 
system. 

c. Set the CPU switches on the secondary system. 

d. Set the IOM switches on the secondary system. 

e. Set the scu switches on the secondary system. 

BOOTLOAD SECONDARY SYSTEM 

The configuration of the secondary system must be reflected in 
a separate Startup deck. Define all secondary system 
components on $ IOM cards within this deck. 

With one exception. normal bootload procedures apply. However. 
do not bootload an MPC that is shared with the primary system. 
Bootloading a shared MPC aborts the primary system. To help 
prevent this condition. include the SDB option on the $ MPC 
card. This option prevents Startup from bootloading the MPC 
each time the firmware is bootloaded. 

Do not modify the Startup deck for the primary system. This 
deck reflects the total system <including the released 
components>. 

After bootloading the secondary system. reactivate the ELAN 
program via the SPAWN ELAN console entry. 
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PRIMARY AND SECONDARY SYSTEM ABORTS 

If the primary system aborts or is rebooted for any reason. the 
operator must merge the primary and secondary systems using the 
procedure defined under "Merging Systems". Then. return to 
step 1 of "Release Components to Secondary System" and again 
release the required components and reset all switches. 

Note that whenever the system is bootloaded. all released 
memory is reassigned to the primary system. 

If the secondary system aborts after a redundant system is 
split. boatload the system following normal restart procedures. 
<Refer to Section II of the System Startup manual for boatload 
procedures.> 

SPLITTING SYSTEM INTO SHARED SYSTEMS 

A large system with some component redundancies <e.g •• two or 
more processors> can be split into two individual systems that 
share some common components <e.g •• disk drives>. It is a 
prerequisite to performing this type of system division that 
the original (primary> Startup deck reflect the resulting 
shared environment. 

After releasing components from the primary system to the 
secondary system. bootload the secondary system using a Startup 
deck for that system. This deck also must reflect the shared 
configuration. 

All system startup considerations for shared systems must be 
taken into account when creating the two Startup decks and when 
bootloading the two systems. <Refer to Section V of the System 
Startup manual for information on these considerations.> 

Merging Systems 

In many respects. the procedure to merge independent systems 
into one system is the reverse sequence of splitting a 
redundant system. However. there are some differences in the 
two procedures. The following procedure merges two independent 
systems into one system. 

1. Abort the secondary system <e.g •• enter BOOT or DUMP 
via the system console>. This allows all released com
ponents to be reassigned to the primary system. 

2. Press the INITIALIZE push button on the system console 
to ignore any I/O activity that is requested or is 
queued for processing. 
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3. Use the notations made in step 6 of "Release Components 
to Secondary System'' to return secondary system main
frame component switches to their proper settings. 

a. Reset the SCU switches on the secondary system. 

b. Reset the IOM switches on the secondary system. 

c. Reset the CPU switches on the secondary system. 

d. Turn on all PORT ENABLE and INITIALIZE ENABLE 
switches on the secondary system. 

e. Turn on all PORT ENABLE and INITIALIZE ENABLE 
switches on the primary system. 

4. Press the INITIALIZE CLEAR push button on the secondary 
system•s SCU. 

5. Press the INITIALIZE push button on the secondary 
system•s processor. <Do not press the INITIALIZE push 
button on the IOM. Pressing this push button aborts 
the primary system.> 

6. Reassign the secondary system•s processor via the con
sole entry ASGNP p <where p = the SCU port on the pri
mary system to which the processor is assigned>. 

7. Reassign the secondary system•s memory via the console 
entry ASGNC gaaa bbbb <where q = memory quadrant in 
which reassignment is to occur; aaa = address in the 
memory quadrant in which reassignment begins; and. 
bbbb =number of 512-word blocks to be reassigned>. 

8. Reassign the secondary system•s IOM via the console 
entry ASGNI m <where m =number <0-3) of the IOM>. 

9. Reassign all secondary system peripherals via 
successive ASGN iccdd console entries <where i = IOM 
number. cc = channel number. and dd =device number>. 

10. Enter LSTCR via the console to verify that all released 
memory was reassigned to the primary system from the 
secondary system. 

If the resulting console message indicates that all 
memory was not reassigned. <1> enter RLSEC gaaa bbbb 
to release the memory again (as in step 3 of "Release 
Components to Secondary System">; <2> call the site•s 
FED representative to clear (zero fill> memory; and. 
<3> reassign the memory via the ASGNC gaaa bbbb con
sole entry. 
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COMPONENT CROSSBARRING 

Effective use of component redundancy allows the site to employ 
the crossbarring technique. This feature greatly improves the 
chances for optimum system availability and. at the same time. 
reduces the necessity to reconfigure because of component 
failure. 

Crossbarring is the physical and logical connecting of system 
components so that data can flow across channels and through 
the system even though one or more components become 
inoperable. A channel is a data path between the peripheral 
device and the processor. Crossbarring configures data 
channels such that two distinct pathways are achieved. These 
pathways allow system software to route data along whichever 
channel is available without requiring reconfiguration of 
system components. For example. if one channel is busy. the 
alternate channel can be used. 

Crossbarring has hardware (i.e •• physical and software <i.e •• 
logical> implications. Both physical and logical conditions 
must be satisfied to effect crossbarring. If either is 
omitted. components are not crossbarred. 

1. Hardware considerations center on the physical inter
connection (i.e •• cabling> of components. 

2. Software procedures require that the relationships 
between crossbarred components be defined via the 
$ XBAR card in the SCONFIG section of the Startup 
deck. The S XBAR card defines logically equivalent 
data paths through the system. 

The key element in crossbarring is component redundancy. 
Without redundancy on both component levels to which the 
crossbar configuration applies. use of the crossbar techniques 
is not possible. 

Figure 9-1 depicts three examples of component configuration. 
Crossbarring is not possible in configuration •1 because 
components are not redundant on both levels. Configuration •2 
has redundant components on two levels. but crossbarring is 
not in effect. Configuration #3 takes full advantage of the 
crossbarring technique. The hatched lines represent the 
logical and physical crossbarring that is not inherent in 
either of the other two examples. 

Configuration #1 Configuration #2 Configuration #3 

Figure 9-1. Crossbarred and Noncrossbarred Configurations 
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Components are not identified in Figure 9-1. Any of the 
following levels of crossbarring is permitted between two 
components and could be identified in the diagram. 

o Processor and System Control Unit <SCU> 

o SCU and IOM 

o IOM and controller <i.e •• MPC> 

o MPC and device. This level of crossbarring is not 
possible in some instances because there is an insuff i
cient number of physical ports <i.e •• connections) on the 
devices. Consult with the site•s FED representative to 
determine whether crossbarring is possible. 

By crossbarring between each of the permitted levels. the site 
can achieve a fully crossbarred system that can have a major 
influence on attaining maximum system availability. 

SYSTEM CONTROL UNIT <SCU> 

The SCU can be crossbarred to the processors and/or to the 
IOM•s. Crossbarring between the SCU and either of these 
components effectively yields an alternate processor or IOM 
(i.e •• in the event one processor/ICM fails. the alternate unit 
can assume the workload). 

If only one SCU is configured. crossbarring is not possible. 
Failure of the SCU results in loss of system availability until 
the SCU is repaired. 

If two or more scu•s are configured. there are two recovery 
alternates if one unit fails; repair the SCU or reconfigure the 
components. Reconfiguration can be effected b'• 

1. Shutting down the system by pressing the INITIALIZE 
push button twice on the system console. 

2. Deconfiguring the failing SCU by modifying the SCONFIG 
section of the Startup deck and changing switch 
settings. 

3. Performing a cold boatload of the system by pressing 
the BOOTLOAD push button on the system console. 

Release of an SCU causes loss of all memory controlled by that 
unit. In addition. there are hardware efficiencies that can be 
invoked when multiple scu•s have equally distributed amounts of 
memory. Release of an SCU removes the site•s ability to take 
full advantage of these efficiencies. Consult with the site•s 
FED representative regarding these efficiencies. 
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PROCESSORS 

Processors can be crossbarred only to the SCU. The effect of 
the crossbar is to provide multiple data paths between the 
processor and the SCU. If one SCU fails. it can be dynamically 
released for testing and/or repair via the console entry RLSEP p 
while the system continues to operate on the remaining 
processor <where p = number of system controller port to which 
the processor is assigned>. 

Note that when logical processor 0 is released for testing 
and/or repair. switch settings must be modified on the 
processor•s configuration panel. A configured processor can be 
reassigned via the console entry ASGNP p <where p = number of 
system controller port to which the processor is assigned>. 

INPUT/OUTPUT MULTIPLEXER <IOM> 

The IOM is the link to the SCU on one level and to the 
peripheral subsystem <i.e •• the MPC and peripheral devices> on 
another level. Crossbarring between scu•s and IOM•s 
effectively yields an alternate IOM (i.e •• in the event one IOM 
fails. the alternate can assume the workload). Crossbarring 
between the peripheral subsystem and the IOM•s provides an 
alternate path for data to flow between the processor and the 
subsystem. 

IOM crossbarring has several possible ramificationsF which are 
contingent upon the degree of component redundancy. 

1. If only one IOM is configured. crossbarring is not 
possible. Failure of the IOM results in loss of 
system availability because the IOM is linked to com
ponents that are critical to system operation. Among 
these components are the system console <TY1>. the disk 
drives identified as ST1 and on which system files are 
configured. and the magnetic tape or disk drive on 
which the Statistical Collection File <SCF> resides. 

Device failure may not affect system availability 
(i.e •• if the failing device is not a critical com
ponent or if reconfiguration can be achieved so that 
the critical component remains active>. 
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2. If at least two IOM•s are configured. crossbarring is 
possible provided there is redundancy at the SCU and/or 
MPC level. Failure of one IOM does not result in com
plete loss of system availability because the operable 
IOM can assume the workload of the failing IOM. 
However. there may be some impact on system 
performance. If the system is heavily loaded. through
put may decline. Because all system resources were 
being used prior to the failure. loss of one component 
will affect performance. If the system is lightly 
loaded. throughput may not be affected since the re
dundant devices may have had a high ration of idle 
time. 

3. The physical characteristics of the peripheral sub
system may not permit crossbarring. even though 
multiple IOM•s are configured <e.g •• a single-channel 
MPC may be configured). Failure of one IOM results 
in complete loss of availability of all devices attach
ed to that IOM. 

There are two recovery alternatives if the IOM fails: 
repair the IOM or reconnect the cables so that the 
devices are attached to an operable IOM rather than to 
the failing IOM. The failing IOM can be released for 
testing and repair via the console entry RLSEI m <where 
m =number of the IOM to be released). Once repaired. 
the IOM can be reassigned to the system via the console 
entry ASGNI m. 

Moving of cables is recommended only when absolutely 
necessary. Because of the physical stress placed on 
the cables. moving could result in physical damage to 
them. When cables are moved. changes are required to 
the SCONFIG section of the Startup deck. Other Startup 
deck sections <e.g •• SFILES and SEDIT> also may be im
pacted. It is recommended that the Startup deck be 
completely reviewed whenever cables are moved to ensure 
that all affected sections reflect the new 
configuration. 
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NUMBER SYSTEM 

ADDRESS CONFIGURATION 

DPS8 ADDRESS SWITCH SETTINGS 

1. Configure all !OM Base Address first. Ea~h IOt1 is assigned 
1400 octal locations for channel mailboxes. 

2. Configure all FNP Mailbox switches next. Use the column in 
the chart following the last IOM configured. Each FNP is 
assigned 100 octal location. 

NOTE: Mailboxes on a DN-8 are set in HEX. 

_i ~-{/I;,' .. 

IOM 
IOM BASE FNP 6000 6000 

• -INTERRUPT NUMBER MAILBOX MAILBOX 
BASE DN6670 DN-8 

x KKKX xx xx 
3000 0 5400 2C 

0 1 5500 2D 
2 5600 2E 

740 3 5700 2F 

x xx xx xx xx 
4400 0 7f!J00 38 

1 1 7100 39 
!--------

2 7200 3A 
741 3 7300 3B 

x xx xx xx xx 
600f!J 0 ·10400 44 

2 1 10500 45 
~< ,<_., ~- ......... -~ 

2 10600 46 
742 3 10700 47 

x :<XXK XKKX 

7400 0 12000 5fl 
3 

--···-~ 
1 12100 51 

.~------

2 12200 52 
743 3 12300 53 
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HARDWARE CONFIGURATION 

HARD CORE MONITOR 

OCTAL 
LOCATION 

INTERRUPT VECTORS 
SYSTEM LINKAGE SEGMENT 

7371--~~~~~~~~~~~~~~~~~~~~~~~~~~ 

740 
INTERRUPT MULTIPLEX WORDS 
<IOM INTERRUPT BASE SWITCHES> 

777a--~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1000 

PAGE TABLE DIRECTORY 

17771--~~~~~~~~~~~~~~~~~~~~~~~~~~ 

2080 .CRXXX COMMUNICATION REGION 
38881--~~~~~~~~~~~~~~~~~~~~~~~~~~ 

ICM BASE ADDRESS SET AT 3080 ON IOM-8 EACH 
ADDITIONAL lOM IS 1408 OCTAL LOCATIONS HIGHER. 

<IOM BASE SWITCHES> 

FNP MAILBOX ADDRESS <IF FNP USED> SET 2488 OCTAL 
LOCATIONS FOLLOWING THE LAST IOM. EACH FNP USES 
188 OCTAL LOCATIONS 

<MAILBOX SWITCHES IN FNP> 

SECONDARY CONFIGURATION TABLE 

SYSTEM CONFIGURATION NAME TABLE 
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NUMBER SYSTEMS 

The largest single character that can be expressed in a number 
system is one less than the base of the system. This is a 
basic rule of all number systems and should be understood 
thoroughly. In the decimal system. which uses 10 as its base. 
9 is the largest character. 

The largest single character expressible in the following is: 

System Largest 
Base Character 

Decimal 10 9 
Binary 2 1 
Octal 8 7 

Of course. we are not limited in the size of numbers that we 
can express in a particular number system. We may go into the 
billions and higher. if we so desire. in the decimal system. 
and we can express significantly large values in octal and 
binary as well as in decimal. 

When any column containing a value .!m.!. less than the base of 
the system receives another count. that column reverts to zero; 
and a carry to the next column to the left is made. This is a 
fundamental role common to all number systems; it should be 
thoroughly understood and remembered. 

For example. in decimal we have: 

9 
_:t.1 

1S 

59 
+1 
68 

In binary we have: 

1 
+1 
18 

999 
___:!:1 
1008 

If we use the octal system: 

7 
+1 
10 

E-4 



NUMBER SYSTEM 

ADDRESS SWITCH SETTINGS 

NUMBER SYSTEMS 

BASIC FILES 

The base of a number system tells us how many characters there 
are in the system. We are speaking of any characters. 

1. Decimal 

In the decimal system the particular ten characters that 
have evolved are: 

2. Binary 

The binary system uses only two characters: 

0 and 1 

3. Octal 

The octal system uses the eight characters: 

The octal system is very convenient. It enables us to 
convert the binary numbers used in our modern day digital 
computers quickly and easily. 

All number systems start with a "units position" which enables 
us to represent "one" in each system. the position to the left 
of the units position is the "base position" of the system~ it 
tells what the base of the system is (i.e •• how many symbols or 
characters there are in the system.> 
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Decimal <base 10) system 

Binary (base 2i system 

Octal (base 3> system 

POSITIONAL VALUES 

NUMBER SYSTEMS 

Base 
Position 

10 

2 

8 

Units 
Position 

1 

1 

1 

To arrive at P-Ositional values to the left of the base 
position, we multiply repeatedly by the base of the system. 
This is a fundamental rule common to all number systems; it 
should be appreciated and remembered. 

Thus, in the decimal system: 

In the decimal system: 

10000 1000 

x 

-10 

In the binary system: 

32 16 8 4 

~< !{ :< !·i 

2 2 2 2 

In the octal system: 

32,768 4,086 

x x 

8 8 8 

2 

;< 

2 

64 

x 

8 

\.l ,-, 

10 

·1< 

!< 

2< 

8 

8 
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NUMBER SYSTEMS 

Then. 10 in the octal system equals 8 in the decimal system. 
It may be thought of' as 11 1 eight plus 8 ones". 

A 14 in the octal system is 1 eight plus 4 ones and. thus 
equals 12 in the decimal system. 

In the octal system. there is no s•s or 9•s as single. discrete 
characters. since these numbers violate the ••one less than the 
base 11 rule. 

A decimal 13 in binary is 1 eight. plus 1 lour plus no two•s. 
plus 1 one. 

Complete the following counting example. keeping in mind the 
fundamental rule about generating a carry. 

Binar~ 

1 
1ttJ 
11 

1.:iJrtJ 
181 
11rtJ 
111 

10iJrtJ 
18rtJ1 
1818 
1811 
1188 
1181 

Decimal 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Octal 

1 
2 
3 
4 
5 
6 
7 

18 
11 
12 
13 
14 
15 
16 
17 
28 
21 
22 
23 

In the preceding frame. we found that a decimal 17. wr1~~en in 
octal. turned out to be 21. Actually. these octal characters 
mean two s•s <16> plus one equals 17. 
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NUMBER SYSTEMS 

Why do the characters 47 in octal equal 39 in decimal? 

If we are operating in the binary or base 2 systemp our largest 
permissible character will be a 1 - the value of which is one 
less than the base of the system. 

Ten in binary equals 2 in decimal because the character 1 means 
one 2 <the base of the system> plus no 1•s; this is equivalent 
to 2. 

Continuingp we find that: 

Binar~ 

10 
--±.1 

11 

Decimal 

2 
+1 

3 

Eleven in binary equals 3 in decimal because left hand 1 = 1 
twop plus 1 one = 3. 

Continuing our counting in binary we see that: 

Binary 

11 
+1 

1fHJ 

Decimal 

3 
+1 

4 

Remember the rule: Whenever a column which contains one less 
than the base of the system receives another countp the column 
goes back to zero; and a carry to the next column to the left 
takes place • 

. Binary to Octal conversion: 

Binary 
Positional Values 

16 § ! g 1 
1 0 1 1 1 

Binary Number 
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NUMBER SYSTEMS 

The first three binary digits <all 1•s> would have the value: 

4 + 2 + 1 = 7 

Now. since a 7 is the largest single character we can represent 
in the octal system. we can begin any conversion from binary to 
octal merely by splitting our binary number into groups of 3 
bits. starting at the right and proceeding to the left. For 
example: 

11110 
11 118 

111018 
111 810 

A sample conversion from binary to octal when bits are in 
groups of three. 

421 
11 

3 

421 
118 

6 

421 
111 

7 

421 
818a 

2. 

A sample conversion from octal to binary: 

4 5 6 7. 

188 181 118 111. 

Values 
<binary> - Equal to 

1978 in 
decimal 

<octal> 

<octal) 

<Binary> 

3672. 

Equal to 
2423 in 
decimal 

In summary. conversion from binary to octal is accomplished by 
<1> regarding the binary number as individual "groups of 3 11 

none of which could have a value greater than 7. then <2> 
simply writing down the octal equivalents of these groups. 

Reverse this procedure to convert from octal to binary. 
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D 
B e 
i 0 c 
n c i 
a t m 
r a a 

0 1 2 3 4 5 6 7 y 1 1 

·10 8 9 10 '1"1 ·12 13 14 "15 000 = 0 = 0 
20 16 17 ·18 19 20 2·1 22 23 00·1 = 1 = ·1 
30 24 25 26 27 28 29 30 3·1 010 = 2 = 2 
40 32 33 34 35 36 37 38 39 0·11 = 3 = 3 
50 40 41 42 43 44 45 46 47 100 = 4 = 4 
60 48 49 50 51 52 53 54 55 101 = 5 = 5 
70 56 57 58 59 60 61 62 63 ·1 ·10 = 6 = 6 

·100 64 65 66 67 68 69 70 71 '1-11 = 7 = 7 
110 72 73 74 75 76 77 78 79 1000 = 10 = 8 
120 80 81 82 83 84 85 86 87 ·1001 = 1'1 = 9 
130 88 89 90 91 92 93 94 95 10·10 = ·12 = 10 
·140 96 97 98 99 ·100 ·101 102 ·103 1011 = 13 = 1'1 
150 104 105 106 ·107 108 ·109 1 '11.~t 1 '11 1100 = •14 = ·12 
160 ·112 ·1 ·13 114 115 1'16 117 118 1 ·19 1101 = 15 = 13 
170 120 ·121 122 123 ·124 125 126 127 ·1110 = 16 = 14 
200 128 129 130 131 132 133 •134 135 ·1111 = 17 = 15 
21QJ 136 137 138 •139 •140 141 142 143 10000 = 20 = 16 
220 144 ·145 •146 147 148 149 150 151 ·rnt00·1 = 21 = 17 
230 ·152 153 '154 155 156 157 ·158 159 ·10010 = 22 = •18 
240 160 ·161 ·162 ·163 164 •165 166 •167 '1001 •1 = 23 = 19 
250 168 169 170 '171 172 173 174 '175 ·10100 = 24 = 20 
260 "176 '177 '178 "179 •180 ·181 182 183 10101 = 25 = 21 
270 184 185 •186 187 •188 189 190 191 10·11e1 = 26 = 22 
300 192 193 194 195 196 197 '198 '199 ·1011 ·1 = 27 = 23 
310 200 201 202 203 204 205 206 207 1 H~00 ~ 30 ~ 2 4 
320 208 209 2·10 2·11 212 213 214 215 11001 = 31 = 25 
330 216 217 218 219 220 221 222 223 11010 = 32 = 26 
340 224 225 226 227 228 229 230 231 1101 ·1 = 33 = 27 
350 232 233 234 235 236 237 238 239 11100 = 34 = 28 
360 240 241 242 243 244 245 446 247 11101 = 35 = 29 
370 248 249 250 251 252 253 254 255 11110 = 36 = 30 
400 256 257 258 259 260 261 262 263 11111 = 37 = 31 

Decimal ·100000 = 40 = 32 
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CONVERSION TABLE 

BCD 

6 Bits = Character 1 LLink = 11 Binary Cards 
36 Bits = Word 14 Words in 1 BCD 

320 Words = Block or 1 LLink 27 Words in 1 Binary Card 
12 LL inks = 1 Link 

5 Links = 1 Blink 

Bits are Valued Right to Left as follows: 

1 1 1 1 1 1 1 1 1 

256 126 64 32 16 8 4 2 1 

ASCII 

9 Bits = 1 Byte or 
1 Character 
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ACCEPT NEW TERMINAL <ANT> 

A term used to describe the process whereby a Front-end 
Network Processor <FNP> requests a connection to a host. 

ACCOMMODATION MODE 

An execution mode in GCOS 8 08 in which the system simu
lates the run-time environment used by programs in GCOS 
III OS. 

ACTIVITY 

A single-program execution or job step; e.g.F a compile 
or assembly that is either part of a job or a job by 
itself. 

ALLOCATION 

The assignment of computer resources <memoryF peripheralsF 
etc.> to a specific activity of a job. 

ASCII 

Nine bits used to express an alphanumeric character. 

AVAILABLE FILE TABLE <AFT> 

A table which holds up to 58 file names of fil•s accessed 
by a TSS user. 

BINARY-CODED DECIMAL <BCD> 

BIT 

BYTE 

Six bits used to express an alphanumeric character. 

The smallest unit of memoryF a binary digit. 

A group of bits <nine for ASCII characters and six for BCD 
characters> usually operated upon as a unit and often used 
to encode a single character. 
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CLASSIFIED FILE 

A permanent file that has a Security Classification Code 
associated with it. 

CLASSIFIED WORK UNIT 

A work unit that acquired a Security Classification Code 
at system access time. 

CLASSIFIED USERID 

A userid that has had a security level and one or more 
security categories associated with it. 

CLIMB 

A GMAP instruction used to transfer control from one domain 
into another. 

COMMAND BLOCK 

A data exchange area between system s•rvice software and 
its caller. The command block is always located by the 
first vector of the Servic• Parameter Table for the 
service. 

COMMON SECURITY <CS> 

A shar•d system service which will perform all security 
validation and provide management of security data. 

COMt10N USER EXIT MODULE <ESADCUXM> 

The user exit Privileged Master Mode Entry processor~ a 
hard-car• module into which sites may ins•rt code to 
process one or more user exits. 

CONNECT TO SLAVE CCTS> 

A term used to describe the process whereby a Front-End 
Network Processor requests a connection to a specific 
process active on the host. 
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COMMON EXCHANGE INTERFACE <CXI> 

The interface between a host and a native mode 
communications processor. 

DAC NAME 

A name provided with a remote inquiry which is used by a 
remote device to connect to a process. 

DAC NAME TABLE 

A table of program names searched during Default !DENT 
processing. 

DATANET 

The name used for a Honeywell Front-End Processor. 

DATANET 8 

A specially configured DPS 6 or Level 6 used as a front-end 
processor. 

DERAIL CDRL> 

A GMAP instruction which is used by subprograms to request 
a service from the main program. Time Sharing System7 Data 
Management IV/Transaction Proces•or. and Transaction Driven 
System are examples of environments that make use of the 
derail instruction. 

DESCRIPTOR 

A two-word datum that defines a segment and the access per
mitted to that segment. 

DIRECT ACCESS <DAC> 

A way of co .. unicating between a remote device. such as a 
terminal. and a process. The remote device acts as an 
online peripheral to the device. 
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DISCONNECT 

The act of breaking the communication link between a remote 
device and the executing process. 

DISTRIBUTED NETWORK SUPERVISOR <DNS> 

The operating system for the DATANET 8. 

DISTRIBUTED SYSTEMS ARCHITECTURE <DSA> 

A standardized set of layered protocols and interfaces 
which allows for communication between Honeywell products. 
DSA is a precursor of p and is closely related top the 
International <ISO> Communications Standard. 

DOMAIN 

The set of segments which can be referenced by a process 
and the access the process is permitted to those segments. 

EXIT_NAME <EXlTID> 

A three-character <ASCII> name that uniquely identifies 
each user exit. 

EXIT_NUMBER <EXITNO> 

An 18-bit value associated with each exit-namep which is 
the position in the exit table of the entry for this exit. 

EXIT TABLE 

An ordered collection of user exit definitionsp used by 
the Common User Exit Module to process user exit <PMME> 
calls. 

EXTERNAL DESIGN SPECIFICATION 

A design specification that details the externally visible 
characteristics of a product or part of a product. 
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FILE MANAGEMENT SUPERVISOR <FMS> 

The software which correlates file descriptions with 
physical file space and controls access to it. 

FRONT-END NETWORK PROCESSOR <FNP> 

A stored program communication processor. 

GENERAL COMPREHENSIVE OPERATING SUPERVISOR <GCOS> 

An operating system that executes on Honeywell computers. 

GCOS 8 OS 

An operating system with virtual memory capabilities that 
executes on Honeywell computers. 

GENERAL MACRO ASSEMBLY PROGRAM <GMAP> 

The assembly-level language for GCOS III or GCOS 8 
products. 

GEIERAL REMOTE TERMINAL SYSTEM <GRTS> 

A non-DSA <Distributed System Architecture> communications 
operating system used on the DATANET 355 and 18X front-end 
processors .. 

GLOBAL MAILBOX NAtE 

A combination of node identification and mailbox nam• which 
is used to uniquely identify the physical connection for a 
remote device. 

HARD CORE 

The portion of memory where operating system modules and 
tables reside. 
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HARD CORE MONITOR CHCM> 

JOB 

The portion of the operating system which is loaded at 
system initialization and which stays in memory at all 
times. 

A series of related activities constituting a logical 
co•puter application. 

JOB CONTROL LANGUAGE CJCL> 

A series of statements transmitted to the operating system 
by the user to specify the control information for the 
execution of a batch job. 

KNOWN PROCESS INDEX CKPX> 

A unique value assigned to a process when it becomes a 
candidate for execution which remains with the process 
until it terminates. 

LINE ID 

A unique two-character code that identifies a remote device 
within a host GCOS system. 

LOGON !DENT 

!DENT data equivalent to columns 16-80 of a S !DENT card 
image which is formed whenever a user logs onto the system. 

MAILBOX NAME 

The name which is used to uniquely identify the physical 
connection for a remote device. 

MASTER MODE 

A mode of execution in which some instruction and access 
restrictions are not applied. 
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MASTER MODE ENTRY <MME> 

A GMAP instruction that is used by a process to request a 
system service. 

MEMORY 

The internal storage unit of a computer. 

NATIVE MODE 

The run-time environment in which processes composed of 
multiple user segments execute on GCOS 8 OS. 

NETWORK PROCESSOR SUPERVISOR CNPS> 

A network oriented DSA <Distributed Systems Architecture> 
communications operating system for front-end processors. 

PARSER 

A process or procedure that separates a statement into 
basic units according to pre-defined rules. 

PERSON_ ID 

An identification code of up to 12 characters which 
uniquely identifies an individual user. 

PERSON PROFILE 

A record which contains information about a system user. 
The term User Profile is used to refer to either the Person 
Profile <when the Person Identification security option is 
active> or the Project <userid> Profile <when the Person 
Identification security option is not active>. 

PERSONAL IDENTIFICATION CODE CPIC> 

A system-generated random alphanumeric code up to eleven 
characters long which is used to authenticate a person_id. 
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PRIVILEGED MASTER MODE 

A processor mode for GCOS in which no instruction or access 
restrictions are applied. 

PRIVILEGED MASTER MODE ENTRY <PMME> 

A GMAP instruction which is used to request a system 
service. 

PRIVILEGED PROCESS 

A process which is allowed to enter master mode. 

PRIVILEGED SECURITY ADMINISTRATOR 

A person responsible for maintaining security information. 
This administrator•s User Profile contains the privileged 
administrator attribute, which allows the administrator to 
perform certain <privileged> maintenance functions. 

PROCESS 

A uniquely defined system entity executing on a procesor 
and having temporary control of certain system resources. 
A process is known by its current Known Process Index. 

PROCESS START 

A point at which a process is ready to begin execution. 

PROCESS WORK UNIT 

A work unit which is initiated at process start. 

PROFILE 

A group of records maintained together on the security data 
base. The records with a profile are physically all the 
same size and usually, but not necessarily, contain infor
mation in a common format. 

PROGRAM 

A set of instructions for solving a problem on a computer. 
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PROJECT 

An indentifier, up to 12 characters in length, which desi
gnates a subset of the file system. A userid is treated 
as a project name when the Person Identification <PID> 
security option is active. 

PROJECT_NAME 

An identifier, up to 12 characters in length, which desi
gnates a subset of the file system. A user identification 
is treated as a project name when the PIO security option 
is active. 

REGISTERED USERID 

A userid which has been registered <as a project) on the 
security data base. 

REMOTE BATCH 

A hatch job that enters the central system from a remote 
computer via a communications processor. 

REMOTE IDENTIFICATION 

A two-character identification which defines the destina
tion of remote output. 

REMOTE INQUIRY 

A notification by a process to inform the operating system 
that the process is ready to accept a remote direct access 
connection. 

REMOTE WORK UNIT 

A work unit which is initiated by a logical remote 
connection. 

SECURE-DNS FNP 

A Front-End Network Processor executing the Distributed 
Network Supervisor <DNS> software which has been modified 
to support Enhanced Security. 
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SECURITY ADMINISTRATOR 

A person responsible for maintaining security information. 
The Security Administrator•s User Profile contains the 
administrator attributep which allows the Security Adminis
trator to perform certain <privileged> maintenance 
functions. 

SECURITY ADMINISTRATOR MAINTENANCE PROGRAM <SAM> 

A database administration facility used for collecting 7 

accessing and modifying sets of user profile data. 

SECURITY BREACH 

A condition which could pose a threat to the security of 
the system. 

SECURITY CATEGORY 

A categoryp represented by a two-character codep which is 
used to further restrict the access capabilities associated 
with a security level. 

SECURITY CLASSIFICATION CODE <SCC> 

A three-character code formed by the combination of a 
security level with a security category. secs are used to 
restrict access to classified data. 

SECURITY DATA BASE 

The data base which contains security-related information 
for the system. 

SECURITY EVENT ROUTING MATRIX 

A bit map used to direct the reporting of a security breach 
to specific Security Logging Terminals <SLTs>. 

SECURITY LEVEL 

A level with a hierarchy of access capabilities which is 
represented by a one-character code. 
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SECURITY LOGGING TERMINAL <SLT> 

A terminal in receive-only mode which has been designated 
to receive notification of security breaches. 

SEGMENT 

An area of contiguous virtual memory which is accessed via 
a descriptor. 

SERVICE PARAMETER TABLE <SPT> 

A standard structure used for passing data. An SPT 
contains a vector list. control information and returned 
information. 

SHARED MODULE 

A module. either Hard Core Monitor or Slave Service Area. 
that maintains no local storage and that accesses caller
specific data via the caller•s process registers. 

SHARED SOFTWARE 

System software that resides in a shared workspace. This 
software is shared due to the fact that the instructions 
that constitute each shared software entity are shared by 
all calling processes. 

SHARED WORK SPACE 

A work space in which shared software resides. 

SITE [-DEFINEDJ USER EXIT 

A user exit inserted by a site into a GCOS module. 

SITE EXIT TABLE 

An exit table that contains only site user exit 
definitions. 
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SLAVE PROGRAM 

A process that has been assigned a Known Process Index. as 
opposed to GCOS which is a collection of interdependent 
modules that usually execute as extensions to slave and 
system slave programs. 

SLAVE MODE 

The normal mode for non-privileged user programs. More 
instruction and access restrictions are applied than in 
master mode. 

SLAVE SERVICE AREA <SSA> 

A segment and a process work space which contains system 
information relating to that process. 

SNUMB 

A unique identifier. up to five characters. assigned to a 
job by the originator. The SNUMB appears on printed and 
punched output and is used to identify such output. 

STATlON_lD 

A two-character identification which defines the destina
tion of remote output. 

STATISTICAL COLLECTION FILE <SCF> 

A file to which accounting data is writt~~. 

SYSTEM DEFAULT IDENT 

An !DENT image skeleton up to 65 characters long which 
contains Default !DENT information. This skeleton may be 
used for the construction of a Logon !DENT and will be 
stored on the Security Data Base. 

SYSTEM C-DEFINEDJ USER EXIT 

A user exit embedded in the released version of a GCOS 
module. as part of the product. 
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SYSTEM EXIT TABLE 

An exit table that contains only system user exit defini
tions. 

SYSTEM SERVICE SOFTWARE 

Software that does not reside within the work space of a 
process but which is able to be accessed by any process. 
Accessing this software may be accomplished through use 
of a Master Mode Entry. Privileged Master Mode Entry. or 
CLIMB instruction or through a macro routine that incor
porates one of those three service-calling mechanisms. 

TIME SHARING SYSTEM CTSS> 

A procesing dimension under the control of the GCOS operat
ing system that services remote computer terminals. TSS 
allows language processing. program execution and updating. 
file maintenance and management. and many other services, 
in an interactive environment. TSS manages its own re
sources. memory. disk space and I/O. 

TSS SUBSYSTEM 

A subprogram which processes a Time Sharing System CTSS> 
user request. It executes within the memory allocated to 
TSS and under the control of TSS. 

TSS SUBSYSTEM !DENT 

!DENT data equivalent to columns 16-80 of a $ !DENT card 
image which is stored in the user•s WUP for use with 
certain TSS commands which require a $ !DENT card image. 

USER EXIT 

A Privileged Master Code Entry interface contained in a 
GCOS module (Hard Core Monitor. Slave Service Area. shared 
system service. accommodation mode system process. or 
native mode system process>. that allows execution of a 
site-supplied processing routine as an extension of GCOS 
processing. 
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USER IDENTIFICATION <USERID> 

An identification code of up to 12 characters which is used 
to access a system and regulate use of system resource. 

USER PROFILE 

The description of a record which contains information 
about a system user. In this document7 the term User 
Profile is used to refer to either the Person Profile 
<when the Person identification <PID> security option 
is active> or the Project <userid) Profile <when the 
Person Identification <PID> security option is not active>. 

USER STATUS TABLE <UST> 

A table within the memory allocated to Time Sharing System 
<TSS> which contains information about a TSS user. An 
entry in the UST is associated with each TSS user. 

VECTOR 

A two-word datum used to create a description which 
specifies a subset of the extent and attributes of another 
descriptor. 

WORK UNIT 

The activity which takes place from system access until 
system exit. 

WORK UNIT UNIQUE IDENTIFIER CWUI> 

A system generated value which uniquely identifies a work 
unit. 

WORK SPACE 

One of 512 logical partitions of virtual memory. 
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AFT 

ANT 

ASCII 

BCD 

cs 

CTS 

CXI 

DAC 

DN8 

DNS 

DR 

DSA 

FMS 

FNP 

GCL 

GCOS 

GCOS 8 

GMAP 

GRTS 

HCM 

ILCRL 

JCL 

KPX 

NPS 

PER 
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Available File Table 

Accept New Terminal 

ACRONYMS 

American Standard Code for Information Interchange 

Binary Coded Decimal 

Common Security 

Connect To Slave 

Common Exchange Interface 

Direct ACcess 

DATANET 8 

Distributed Network Supervisor 

Descriptor Register 

Distributed System Architecture 

File Management Supervisor 

Front-end Network Processor 

GCOS Control Language 

General Comprehensive Operating Supervisor 

General Comprehensive Operating Supervisor 8 

General Macro Assembler Program 

General Remote Terminal System 

Hard Core Monitor 

Initiate Logical Connection Request Letter 

Job Control Language 

Known Process indeX 

Network Processing Supervisor 

PERson_id 
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PIC 

PID 

RFU 

SAM 

sec 

SCF 

SLT 

SMC 

SNUMB 

SPT 

SR 

SRB 

SSA 

TM 

TSS 

TTY 

USER ID 

UST 

VIP 

WSR 

WUI 

Xn 
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ACRONYMS 

Personal Identification Code 

Person IDentification security option 

Reserved for Future Use 

Security Administrator Maintenance Program 

Security Classification Code 

Statistical Collection File 

Security Logging Terminal 

System Master Catalog 

job Sequence NUMBer 

Service Parameter Table 

Software Release 

Software Release Bulletin 

Slave Service Area 

Terminal Manager 

Time Sharing System 

TeleTYpe 

USER IDentification 

User Status Table 

Visual Information Processor 

Work Space Register 

Work Unit Identifier 

indeX register n 
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BATCH CONSOLE EDITOR <JCLGEN> 

BATCH CONSOLE EDITOR <JCLGEN> 

The Batch Console Editor allows BCD text permanent files to be 
createdp examinedp and changed from the console. This editing 
technique resembles the editing concepts implemented in the TEX 
editorF but it is an entirely separate entity. An example of 
its use might be to change files under OPNSUTIL that are used 
for spawning jobs. Thusp changes can be made even though 
neither .T!_I!!.!_ Sharing nor a card reader are available. _____ ... ______ ·~··~·-,,_.,....__ .......... -.. ....... ~-~ .................. ,..,,...-, ..... , ..... ., .... _ .. ,.. - ~-- ···~· ~· ·~ ...... -., .... .._.,.,. .. ~ _..,.,,_ . .,_,_.,," .. ,..,,,~--.... -~-.. ~ ..... ,, ... ~~-·-....... " 

The typical use of the Batch console Editor is to read a file 
into the bufferp change it. and write the buffer back to the 
same or a different file. Alsop new information can be written 
to a new file .. 

By Batch Console Editor defaultp the User Master Catalog <UMC> 
OPNSUTILP established by the .MPOPM modulep is used for editor 
command pathnames unless a different userid is supplied. 
<.MPOPM may have been patched to establish a different name for 
this UMC.> The Batch Console Editor can access files other 
than those cataloged under OPNSUTIL if the appropriate 
permission is available to the OPNSUTIL user master catalog for 
the file to be accessed. 

If an error occurs during a file read or writep the Batch 
console Editor issues the appropriate FMS supplied error 
message <i.e.p the console editor does not generate its own 
messages in this case.> 

The Batch console Editor is available at any time during system 
operation. It is initiated by entering the console command 
JCLGEN. The system response is a 11

-
11 p after which one of the 

editing commands can be entered. 

CONDITIONS AND RESTRICTIONS 

The following conditions and restrictions apply to the Batch 
console Editor function: 

o Commands may be entered by their first letter with the 
exception of PO. COP and IB 

o Multiple commands are permitted on one line 

o Commands within one line are delimited by the next 
command or by one or more spaces. depending on 
whether the one-character-command-only mode is on 
or off 

o Leading spaces are tolerated 
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CONDITIONS AND RESTRICTIONS <Cont•d.> 

o String delimiters can be any character that is not part 
of a full command name for a string searching co.aand; 
the string is terminated by the next occurrence of this 
same character <special characters. such as the colon. 
are the most commonly used delimiters>. 

o If an error is encountered. the rest of the com1111and 
line is ignored. 

o Commands are prompted by a dash <->. 

o Insertions are prompted by an asterisk <*> and 
terminated by an EOM. 

o For line input <insert/replace>. the colon is 
interpreted by default as a tab character. which 
may be changed with the TAB command <the fixed 
tab positions are set to 8. 16, 32. and 73>. 

o Output from the PRINT command can only be ter•inated 
by aborting JCLGEN; enter ABORT JCLGEN at the console. 

o The PRINT command prints all specified lines in the 
buffer including any binary data. 

o In conjunction with the PO <Printer_Out> command, a 
print or permanent file may be optionally allocated 
using a JCL statement with the file code PR as a 
patch in .MPOPM: 

EDITOR COMMANDS 

s 
• 

PRINT 
PRMFL 

PR 
PR 

The Batch Console Editor commands are grouped below according 
to their basic type of action:, 

o Access File 

o Search and print buffer 

o Change buffer contents 

o Control editor 
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ACCESS FILE 

R[EADJ pathname Read the specified file into the buffer; 
pathname = [user-master-catalogJ/sub
catalog/f i lename <default user-master
catalog is OPNSUTIL> 

W[RITEJ pathname - Write the buffer to the specified file
name (if the pathname is not entered. 
the previous READ command pathname is 
the default>; the file is created if it 
does not already exist. 

SEARCH AND PRINT BUFFSz,R 

F[ORWARDJ 

F<ORWARDJ;n 

F[ORWARDJ;• 

B[ACKUPJ 

B[ACKUPJ;n 

= 

F[INDJ:/string/ 

P[RINTJ 

Forward space one line 

Forward space n lines 

Forward space to end of buffer 

Backup to the start of the buffer 

Backup n lines 

- Print the current line number 

- Searches the buffer in a cyclic 
fashionr starting with the current 
line plus one and terminating on the 
current line. 

NOTE: If operating in the one
character-command-only mode 
Cdefault>r full spelling of this 
command has the effect of a 
FORWARD followed by an INSERT 
command. 

Print current line 

NOTE: If operating in the one-charac
ter-command-only mode. full 
spelling of this command has the 
effect of a PRINT followed by a 
READ colldftand because the second 
letter of PRINT is interpreted 
as a one-character READ command. 
<An error message would be gen
erated as a result of the invalid 
pathname following the uninten
tional READ command.> 
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SEA~CH AND PRINT BUflER <Cop\:d.~ -
P[RlNTJ;n 

P[RINTJ;• 

P[RINTJ:/string/ 

{H[ELPJ} 
(? ) 

- Print n lines starting at the current 
line. 

Print all lines from the current line 
to the end of the buffer. 

Print the line containing the specified 
string. 

- Print a summary of the editor commands; 
the character "?" is a legal command in 
this case. 

CHANGE BUFFER CONTENTS ----== 
l[NSERTJ 

IB 

D[ELETEJ 

D[ELETEJ;n 

D[ELETEJ;• 

C[HANGEJ 

- Insert lines after the current line 

<Insert_Before> Insert line<s> before 
the current line 

- Delete the current line 

- Delete n lines starting at the current 
line. 

- Delete all lines from the current line 
to the end of the buffer. 

- Change the current line by deleting the 
current line and inserting a new line<s>. 

CCHANGEJ:/string1/:/string2/ 

- Replace string1 with string2. 

NOTE: C:/string/ is shorthand for 
C:/string/:// which is equiva
lent to a delete string command. 
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CONTROL EDITOR 

1 CH ON 

1 CH OFF 

BATCH CONSOLE EDITOR <JCLGEN> 

Set on-character-command-only mode on. 
Each command is identified by its first 
character only. This is the default 
mode. Commands do not require an 
explicit delimiter. The entire command 
should not be entered because the 
editor would attempt to interpret each 
character as a separate command. In 
this mode7 the following are valid 
co .... ands: 

FP=C:/string1/:/string2/F:/string3/D 

Set one-character-command-only mode 
off. A command is recognized in its 
entirety or by its first character. 
Each command must be delimited by a 
space. A valid command sequence would 
be: 

FORWARD P = C:/string1/:/string2/ F:/string3/ DELETE 

TCABJx Set the tab character to x <default is 

Z;n 

PO 

co 

Q[UITJ 

11:"). 

Put the editor to sleep for n seconds 
<default time is one minute>. 

<Printer_Out> Switch the output stream 
to an optional. temporary. print file 
allocated with a PR file code. to be 
printed by SVSOUT with a fixed SNUMB 
of JCLGEN. 

<Console_Out> Switch the output stream 
back to the console. 

(~xi-t,).he Batch Console Editor. 

'-
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ERROR MESSAGES 

Problems involving the entry of editing commands result in one 
of the following error messages being issued to the console: 

ILLEGAL COMMAND 

SEARCH FAILED 

STRING ERROR 

INVALID SYNTAX 

Operator entered a command other than 
those allowed or misspelled a valid 
command. 

The search string requested has not 
been found in the file. 

The syntax of the search string has 
been entered incorrectly. 

The general command syntax was not 
entered correctly. 

INVALID CAT/FILE STRING 

- The pathname entered with the READ or 
WRITE command does not exist as entered. 

NO FILE NAME SPECIFIED 

PERMISSIONS DENIED 

No filename was entered as part of the 
pathname accompanying the READ or WRITE 
command <the correct filename should be 
entered). 

The user does not have READ or WRITE 
permission to the file referenced by 
the READ or WRITE command. 

PRINT FILE NOT ALLOWED 

A PO <Printer_Out> command was entered 
but print file <file code PR> has not 
been previously established <this 
message only occurs when the Batch 
Console Editor is initiated as a 
batch job by some method other than 
entering the console command JCLGEN>. 
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STARTUP CONSOLE EDITOR 

STARTUP CONSOLE EDITOR FOR AUTOLOAD FILE 

An edit facility allows the Startup job stream image on the 
AUTOLOAD file to be edited from the console. An AUTOLOAD file 
must exist in order to use this edit facility. The console 
editor is called into execution during Startup as follows: 

o Enter the word TEXT in response to any question asked 
by Startup, or 

o Enter the word TEXT in response to the ??? prompt after 
pressing the REQUEST push button. 

The console edit function operates on the Startup BCD images in 
memory. The following commands are available within the 
editor: 

FC:INDJ:/string/ 

FC:ORWARDJ 

FC:ORWARDJ;n 

FC:ORWARDJ;# 

PC:RINTJ 

PC:RINTJ;# 

PC:RINTJ;n 

PC:RINTJ:/string/ 

IC:NSERTJ 

IB 

DC:ELETEJ 

DC:ELETEJ;n 

DC:ELETEJ;• 

Search the job stream in a cyclic 
fashion with the current statement 
plus one and terminating on the 
current statement 

Forward space one statement 

Forward space n statements 

Forward space to end of job stream 

Print the current statement 

Print all statements from the current 
statement to the end of the job 
stream 

Print n lines starting with the 
current line 

Print the statement containing the 
specified string 

Insert statement<s> after the current 
statement 

Insert statement<s> before the 
current statment 

Delete the current statement 

Delete n statements starting at the 
current statement 

Delete all statements from the 
current statement to the end of 
the job stream 
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STARTUP CONSOLE EDITOR 

Change the current statement; Delete 
the current statement and Insert new 
statement<s> 

C[HANGEJ:/string1/:/string2/ 

B[ACt<UPJ 

B[ACt<UPJ;n 

Q[UITJ 

PO 

co 

<R>ead 

<V>erify 

X;# 

= 
T[ABJ x 

H[ELPJ 

Change the content of string1 with 
the content of string2 

Backup to the start of the job stream 

Backup n statements 

Exit from the editor 

- Switch the output stream to a printer 

Switch the output stream to the 
console 

- Reinstate Startup <including BCD card 
images> from AUTOLOAD file 

Verify editor operators. This is a 
toggle 

Repeat the last command 

Print the current statement number 

Set tab character to x <default is :) 

Print a summary of the editor 
commands 

Commands are denoted by their first letter with the exception 
of PO. co. and IB. Multiple commands are permitted on a line 
and are delimited by the next command or a space. Leading 
spaces are tolerated. Any character is accepted as a string 
delimiter. 

If an error is encountered. the rest of the command line is 
ignored. 

On card input <insert/replace>. colon is interpreted as a tab 
character. Tabs are set to: 8.16.32.73. 

Upon exiting the editor. the AUTO boot is automatically 
performed. 

H-3 



STARTUP CONSOLE EDITOR 

If the output stream is a printerr the print command prefixes 
statements with their relative statement number. 

Binary statements (firmware> are treated in a totally 
transparent manner. 

Output from the print command may be terminated by hitting the 
request key. 

The autoload file is automatically updated when quitting the 
console editor. 

H-4 



APPENDIX I 

CONSOLE MANAGER FACILITY 

I-1 



CONSOLE MANAGER FACILITY 

NEW FEATURES CHECKLIST 

o MESSAGE JOURNAL AND RECALL 

o END OF DEPENDENCY ON HARD-COPY CONSOLES 

o TERMINALS ON FRONT-END PROCESSORS AS CONSOLES 

o MASTER CONSOLE CONCEPT 

o COMMAND PERMISSION/RESTRICTION 

o MESSAGE ROUTING 

o PROFILES 

o INTER-CONSOLE CONVERSATION 

o SECURITY 

o WRITE/READ UNCOUPLING 

o NEW COMMAND SYNTAX 

o UP TO 16 CONSOLES SUPPORTED 
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CONSOLE MANAGER FACILITY 

THE MASTER CONSOLE 

o ONE AND ONLY ONE AT ALL TIMES 

o INITIALLY 11 TY1 11 

o MASTER CAN MOVE MASTER STATUS TD ANOTHER 
CONSOLE 

o SECURITY CONTROL POINT 

o CERTAIN Cotlt1ANDS CAN BE USED ONLY BY MASTER 

o ADMINISTRATIVE CONTROL 
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MESSAGE ROUTING 

o INITIAL MASTER STARTS WITH ALL MESSAGES 

o OTHER CONSOLES 

- START WITH MINIMAL SET 

- MASTER CAN ASSIGN OR REMOVE MESSAGES FROM ANY 
CONSOLE. INCLUDING ITSELF 

o UNIT OF ROUTING IS THE "MESSAGE CLASS" 

o SOLICITED MESSAGES 

- TO ORIGINATING CONSOLE 

o UNSOLICITED MESSAGES 

- BASED ON MESSAGE CLASS ROUTING 
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EXAMPLE OF PERMISSIONS AND ROUTING 

CONSOLE A 

MASTER 

ALLOWED COMMANDS: 

CALL> 

MESSAGES ROUTED: 

NONE EXCEPT: MS 

CONSOLE B 

NON-MASTER 

ALLOWED COMMANDS: 

LSTAL 
STATS 
HIST 
LSTCR 

<ALL OTHERS 
FORBIDDEN> 

MESSAGES ROUTED: 

SRT 
EOJ 
ABT 
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CONSOLE C 

NON-HAST ER 

ALLOWED COMMANDS: 

ALL EXCEPT: 
BOOT 
DUMP 
CHANGE 

MESSAGES ROUTED: 

ALL EXCEPT: MS 



CONSOLE MANAGER FACILITY 

PROFILES 

o PROFILE CONTAINS 

- LIST OF COMMAND PERMISSIONS 

- LIST OF MESSAGE CLASSES 

o MASTER CREATES AND SAVES PROFILES 

- DISK FILE MAINTAINED BY SYSTEM 

- CAPACITY FOR HUNDREDS OF PROFILES 

- DEFAULT PROFILES 

o MASTER USES PROFILE 

- QUICK WAY TO GIVE PERMISSIONS TO A NEW CONSOLE 

- QUICK WAY TO CHANGE PERMISSIONS OF OLD CONSOLE 
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CONSOLE MANAGER FACILITY 

CONVERSATION BETWEEN CONSOLES 

o CONSOLE CAN SEND A SHORT MESSAGE 

- TO ANY OTHER CONSOLE~ BY NAME 

- TO THE MASTER 

- TO ALL CONSOLES 
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CONSOLE MANAGER FACILITY 

SECURITY 

o CONCERN MAINLY FOR REMOTE CONSOLES 

o DIVIDED RESPONSIBILITY 

- CONSOLE MANAGER 

- SITE 

o CONSOLE MANAGER MUST 

- CHECK GLOBAL PASSWORD 

- INFORM MASTER 

- PROVIDE SUPPORTING FEATURES 

COMMAND RESTRICTION. PROFILES. CONVERSATION. ETC 

o SITE MUST 

- ESTABLISH POLICIES AND PROCEDURES 

- EXPLICITLY GRANT PRIVILEGES TO EACH NEW CONSOLE 
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CONSOLE MANAGER FACILITY 

WRITE/READ UNCOUPLING 

o WHAT IT IS 

- W/R MESSAGE IS ONE THAT REQUIRES OPERATOR INPUT 

- W/R ISSUED AS WRITE-ONLY 

- OPERATOR NOT FORCED TO RESPOND IMMEDIATELY 

- OPERATOR SUPPLIES A 11 KEV 11 WITH INPUT 

- UNANSWERED MESSAGES REPEATED PERIODICALLY 

o PURPOSE 

- ELIMINATE CONSOLE BOTTLENECKS 

- GIVE OPERATOR MORE FREEDOM 

- RESPOND TO SCPs 

EXAMPLE 

WITHOUT W/R UNCOUPLING WITH W/R UNCOUPLING 

ENTER TAPE NUMBER - 90222 >>>31 AT 11:01 : 
ENTER TAPE NUMBER 

???31 90222 
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CONSOLE MANAGER FACILITY 

COMMAND SYNTAX 

o USED INITIALLY FOR CONSOLE MANAGER COMMANDS ONLY 

o RECOGNIZES ABBREVIATIONS 

o PHILOSOPHY AND STYLE 

- BORROWED FROM MULTICS AND LEVEL 6 

- COMPOUND-WORD COMMANDP UNDERSCORE SEPARATORS 

- KEV WORDS IDENTIFIED BY PRECEDING DASH 

- CONSISTENT SET OF NAMES FOR KEV WORDS AND COMMANDS 

EXAMPLE 

ADD_OPERATOR_COMMAND LSTAL -OPERATOR_STATION SUSAN 

OR IN ABBREVIATED FORM: 

AOC LSTAL -OS SUSAN 
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CONSOLE MANAGER FACILITY 

CONSOLE JOURNAL 

o RESPOND TO MANY SCPs 

o JOURNAL CAPTURES MESSAGES 

- INPUT AND OUTPUT 

- ONLY MESSAGES PRODUCED WHILE CONSOLE 
MANAGER IS RUNNING 

o RECALL FROM JOURNAL 

- TO CONSOLE 

- TO SVSOUT 

o RECALL SELECTIVITY 

- BY-TIME-OF-DAV WINDOW 

- BY JOB 

- BY MESSAGE CLASS 

- BY USER ID 
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CONSOLE MANAGER FACILITY 

INTERNAL DESIGN OVERVIEW 

o CONSOLE MANAGER PROCESS 

- OWNS ALL CONSOLES 

- IOM AND FNP 

- DOES ALL CONSOLE IO 

- PROCESSES CONSOLE MANAGER COMMANDS 

- PASSES MESSAGES TO JOURNAL 

0 IOS 

- PASSES 10 REQUESTS TO CONSOLE MANAGER 

o JOURNAL AND RECALL 

- ARE SEPARATE PROCESSES 

- OWN JOURNAL DATA BASE 

o NATIVE MODE RUN-TIME ENVIRONMENT 

- SHARED DOMAIN 

- MEMORY SEGMENTATION AND PROTECTION FEATURES 
USED EXTENSIVELY 
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CONSOLE MANAGER FACILITY 

INSTALLATION 

o OPTIONALITY 

0 = BASIC 

A = BASIC + FNP 

B = BASIC + JOURNAL 

C = BASIC + FNP + JOURNAL 

o PACKAGING 

The Shared Run-Unit Library <SHRULIB>. Most of the new 
Console Manager software is resident on the SHRULIB, shipped 
with all systems. 

The Run-Unit Library <RULIB>. Each separately priced option 
or option combination is represented by a separate run-unit • 

• MCONS, a hardcore module which supports the Console Manager, 
is shipped with all systems. 

o LOADED BY 

Edit AT STARTUP 

- NO SPECIAL FILES 
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CONSOLE MANAGER FACILITY 

INITIATING 

INITIATING THE CONSOLE MANAGER 

The Console Manager is initiated by executing the appropriate 
JCL under the SVS_SOFTWARE Catalog restored from the PSP-SAVES 
tape. The JCL selected will depend on the Console Manager 
functionality purchased by the installation. 

The site administrator has considerable flexibility in setting 
up this JCL and in establishing procedures for executing the 
software. What now follows is a recommended and simple 
approach. 

The administrator should build a SPAWN file that can either be 
run by the console operator or run automatically by SVSPN once 
the system is functional. This process can have any SNUMB. 
For the purposes of this discussion we will use CMANx: 

where II XII is o = The basic Console Manager functionality. 

A = The basic Console Manager plus FNP function-
ality. 

B = The basic Console Manager plus Journal/Recall 
functionality. 

C = The basic Console Manager plus FNP and 
Journal/Recall functionality. 
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CONSOLE MANAGER FACILITY 

INITIATING 

CONSOLE MANAGER PROCESSES 

<SNUMBS> 

RULIB 
FUNCTIONALITY OPTIONS CMANx CM_CA CM_JO CM_RE 

Basic CM CMGROO x x 

Basic CM 
plus FNP CMGROA x x 

Basic CM 
+ JOR/REC CMGROB x x x x 

Basic CM 
+ FNP + 
JOR/REC CMGROC x x x x 

1-15 



CONSOLE MANAGER FACILITY 

INITIATING 

This file must contain thee following $ SELECT statement: 

$ SELECT SYS_SOFTWARE/nnnn/JCL/CMGROx.SPAWN 

where: nnnn = the current software release number 

This statement invokes the appropriate JCL file from 
SYS_SOFTWARE. It will include a statement in this form: 

$ RUN RUFILE=SYSTEM.RUNAME=CMGROx.OPTION=DUMP.SSDUMP.NJREST 

where: 
and 

RUFILE=SYSTEM means use the System Library. 
RUNAME=CMGROx means use the key module. CMGROx on the 

Run-unit Library. 

Thus. in effect. unlocks the functionality purchased by the 
installation and puts it into execution. 

Included also in the same JCL is a statement in the form: 

$ PRMFL SF •••• SYS_SOFTWARE/nnnn/DATA/CMGROx.JCL 

This file contains additional JCL from the SVS_SOFTWARE 
catalog. When the original SNUMB. CMANx. begins to execute. it 
spawns successive processes using the JCL contained in the SF 
file. 

The site should be aware that these processes must all be in 
execution for the Console Manager to be fully functional. If 
the first process. CMANx. aborts for any reason. the others 
will all abort. These will all be restarted when the Console 
Manager restarts. 
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CONSOLE MANAGER FACILITY 

PROFILES 

CONSOLE PROFILES 

Each console on the system. IOM/SSF console or FNP terminal. 
has a set of attributes associated with it. Two of these 
attributes can be manipulated by the master console. these are 
routing information and command permissions. These attributes 
are combined into a unique entity called a "profile". 

A console profile specifies a set of output message classes and 
a set of allowed verb/commands. The profile has a name. 1-12 
characters with no blanks. It can be saved and referenced by 
the set of OPERATOR_PROFILE commands AOP. LOP. WOPY and DOP. 
Profiles may be changed. saved. and assigned by the master 
console only. <Ref. 5) 

Console profiles reside in the Unified Profile System <UPS> 
files under the UMC SVS_SOFTWARE. They ae created and changed 
only by the master console through the use of four 
OPERATOR_PROFILE commands: 

WRITE_OPERATOR_PROFILE 
ASSIGN_OPERATOR_PROFILE 
LIST_OPERATOR_PROFILE 
DELETE_OPERATOR_PROFILE 

<WOP> 
<AOP> 
<LOP> 
<DOP> 

When a profile is assigned to a particular console. that 
console is allowed to see only those message classes indicated 
by the profile and can only execute the verbs indicated. 

Message classes and Verb Permissions may be manipulated 
individually through the use of SVSTEM_MESSAGES and 
OPERATOR_COMMANDS. However. these changes must be saved into a 
profile if they are to be retained. 

An example of building a profile follows: 

??? AOC -ALL -OS FRED 
??? DOC DUMP.BOOT.CHANGE.CHANGF -OS FRED 
??? ASM SRT.EOJ.ABT -OS FRED 
??? WOP -OP JOBWATCH -OS FRED 
??? LOP -OP JOBWATCH 
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CONSOLE MANAGER FACILITY 

PROFILES <Cont•d.> 

***Profile JOBWATCH has the following Verb attributes: 

<Listed here are all operator verbs except BOOT. CHANGE. 
CHANGF. AND DUMP> 

***Profile JOBWATCH has the following Message Class attributes: 

abt. eoj. srt 

When the WOP command is executed. a new profile called JOBWATCH 
is created. if one by that name did not previously exist. If 
it did exist. this command will result in the previous contents 
being replaced by this console•s current message classes and 
verb/command attributes. 
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CONSOLE MANAGER FACILITY 

PROFILES 

MAXIMUM NUMBER OF PROFILES 

No maximum number of profiles may be specified for storage in 
the UPS files. The number depends on the size of the files. 
the size of the profile records. the amount of file space used 
by other applications. etc. 

In general. space should be available for several hundred 
console profiles. However. before creating such a large number 
of profiles. the following considerations should be observed. 

o The LIST_OPERATOR PROFILE <LOP> command will list only 
the first two hundred profiles it encounters when searching 
the file. Other profiles can still be listed individually 
using the -OP option, and can be accessed with the other 
profile commands. 

o The use of a large number of profiles, while possible, is 
inefficient. In particular, the LOP command, <without the 
-OP option) can execute for a long period of time when many 
console profiles exist. 

DEFAULT PROFILES 

The console Manager recognizes special names for ''default 
profiles". These are automatically assigned to new consoles as 
they sign on the network. IOM, IOX, or SSF connected consoles 
are assigned a profile from the IOM_DEFAULT profile if a 
profile by that name exists. FNP consoles are assigned profiles 
from FNP_DEFAULT if it exists. These profiles must be speci
fically created by the site via a WRITE_OPERATOR_PROFILE 
command. 

If no defaults exist, new consoles are assigned an extremely 
minimal initial profile. If no IOM_DEFAULT profile exists. 
certain message classes and the ANSWER_SYSTEM_ QUERY command 
are unconditionally assigned to iom consoles. The message 
classes assigned will be those corresponding to any device 
names supplied on the IOM/IOX startup CONFIG statement for that 
console. FNP. consoles are assigned no message classes if an 
FNP_DEFAULT profile does not exist, but they are assigned the 
same default command<s> assigned to IOM consoles. 
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In the absence of a profile. the following configured IOM 
consoles would be supplied with the default indicated. 

S IOM-0 
S IOM-0 

CONFIG STATEMENT 

PUB-30.CS66.TV1.TV2.TV3.TV4 
PUB-31.RMC66.TR1 
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CONSOLE MANAGER FACILITY 

MESSAGE CLASS TABLE 

CODE MNEMONIC I FC § ~ DESCRIPTION 

01 MTERR ·1 T* N MAG TAPE ERROR, TY REPLY 
02 DEVERR 1 *T N OTHER ERROR, TY REPLY 
03 MTTHR 3 T* y MAG TAPE ERROR THRESHOLD 
04 DEVTHR 3 *T y OTHER ERROR THRESHOLD 
05 MNT 2 T* N MOUNT - DISMOUNT - READY 
06 CRCP 2 *T N CARD READER-CARD PUNCH 

INFO 
07 SRT 4 Tl y * SRT 
10(08) EOJ 5 Tl y * EOJ 
1H09) GET 2 IT y ALLOC RETRIEVE 
12 ( ·lQJ) DELAY 3 Tl y JOB DELAYED 
•13(1"1) COMM 2 Tl y $COMMENT CARD 
·14<·12) TY1 1 Tl N TY1 <TI> 
15(·13) TY2 1 T* N TY2 <T*> 
16( •14) TY3 ·1 *T N TY3 <*T> 
17(15) TY4 ·1 IT N TY4 UT> 
20 ( 16) RC 4 Tl y REMOTE GEIN, SYSOUT 
2H-17> TSS 3 Tl y * TSS 
22 ( 18) MAI NT 1 T. N * MAINTENANCE <T.> 
23 ( ·19) SPAWN ·1 .T N * SPAWNING CONSOLE (. T> 
24(20) VIDEO 6 V* N VIDEO 
25(21) TAB 6 N ASCII CONSOLE CONTROL 

TAB SET/CLEAR 
26(22) ABT 4 Tl y * ABT, END, DLT 
27(23) MS 3 Tl N * MASTER CONSOLE MESSAGES 
30(24) OSIM 1 T* N * OSIM MESSAGE 
31-47(25-39) console numbers addressed by calculating 

console code + 14 

T - tab code 
FC - file code 

S - Y = message can be suppressed 
N = message cannot be suppressed 

C - * = change in definition since SR2000 

NOTE: MNEMONICS for use in new operator commands will be up to 
8 characters 
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CONSOLE MANAGER FACILITY 

COMMANDS 

COMMAND COMPONENTS 

A command consists of a verb and an object. The verb is the 
action and the object is the construct upon which a verb 
operates. For the Console Manager, an object consists of two 
words joined by an underscore <_> character and the verb is 
joined to the object also by an underscore. Thus a command 
consists cf three entities joined by the underscore character. 

CMF COMMANDS 

o Add_Operator_Command AOC Master Only 
Add command to operators list that he can execute 

o Add_System_Messages ASM 

0 

D 

Assign specified system message class to console 

Answer_System_Queries 
Answer the system message 

Assign_Operator_Profile 
Attach ·Profile to console 

ASG 

AOP Master Only 

o Delete_Operator_Command DOC Master Only 

0 

0 

0 

0 

Delete specified command from list 

Delete_Operator_Profile DOP Master Only 
Delete profile from database 

Delete_System_Messages DSM Master Only 
Delete specified msg class from console•s list 

List_Operator_Journal LOJ 
Provide logical view of Journal 

List_Operator_Profile 
Display Operator Profile 

LOP Master Only 
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COMMANDS <Cont•d.> 

o List_Operator_Station LOS 
Display summary of consoles 

o List_System_Gueries LSG 

0 

Print all messages that are to be answered 

Move_Master_Status 
Reassign Master Status 

MMS Master Only 

o Move_System_Messages MSM 
Assign a message class from one console to another 

o Print_Operator_Journal POJ 
Provide hard copy of Journal to Sysout 

o Resume_System_Messages RSM 
Remove suspension of messages 

o Send_System_Messages SSM 
For inter console communication 

o Suspend_System_Messages SUSM 
Inhibit specific message<s> from specified console 

0 Write_Operator_Profile WOP Master Only 
Save profile on Database 
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MASTER CONSOLE 

GENERAL 

Along with the Console Manager comes the concept of' a "Master 
Console". One and only one console at any given moment may be 
considered the master. the Master console has special 
privileges and responsibilities both f'or sec~rity and for 
administrative control. Certain commands can be executed only 
by the Master dnd certain types of' messages are automatically 
routed to the Master~ 

An IOM console configured as TY1 in the Startup Deck must be 
present at system boot time. TY1 becomes by default the 
Master when the Console Manager takes control after which the 
Master Operator is free to assign ( 11move 11

) master status to 
some other console whether local or remote. Only the current 
Master can reassign Master status to another console. 

COMMANDS EXECUTABLE BY MASTER 

The Master can execute all commands in the operator•s 
repertoire. Additionally. the following commands are reserved 
for execution only by the Master Console: 

- Add_Operator_Command <AOC> 

Assign_Operator_Prof'ile CAOP> 

Delete_Operator_Commands <DOC> 
- Delete_Operator_Profile <DOP> 

List_Operator_Prof'ile CLOP> 
Move_Master_Status <MMS> 
Write_Operator_Profile <WOP> 

MANIPULATING PROFILES 

Add command to the specified 
operator•s list 

Attach specified profile to 
operator station 

Opposite of' AOC 
Delete profile f'rom profile 

database 
Display prof'ile<s> 
Reassign Master Status 
Save profile on to profile 

database 

The master creates and saves profiles by using the appropriate 
commands. Profiles are stored in a system file under control 
of the Unified Profile System <UPS>; the f'ile is a grow f'ile 
and has the capacity for hundred of' profiles. the master uses 
profiles to give or chang_@_ console permissions. 
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MASTER CONSOLE <Cont•d.> 

EXAMPLE 

A console has just logged on by giving the correct password and 
its name is Fred: 

???LOS -as FRED 

Name Device Status 
Fred fnp active 
Verbs allowed are: 

Message_Classes_Assigned 
System Response 
to LOS 

ASQ.LOGOUT.SSM 

Operator Inputs 

???ADC -ALL -as FRED 
???DOC DUMP -as FRED 
???DOC Change -as FRED 

???ASM EOJ -as FRED 
???ASM ABT -as FRED 
???WOP -DP Jobwatch -as FRED 

???LOP -DP Jobwatch 

Disallowed verbs for Jobwatch: 

Boot. Change. Dump 
message classes allowed for 
Jobwatch 
abt. eoj. srt 

???ADP -DP Jobwatch -OS Susie 

Explanation 

Assign all operator commands to Fred 
Disallows system halt and dump 
Give Fred permission to receive job 

start message 
EOJ messages 
Abort Messages 
Save FRED•s profile under the name 

Jobwatch 
List profile whose name is Jobwatch 

System Response to LOP 

Assign profile. jobwatch to console. 
Susie 
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LOG-ON 

SYSTEM ACCESS 

The Terminal Operator will access the system in the same manner 
as for Time Sharing which normally entails a dial-up. giving a 
password. a program name. for the Console Manager. the station 
is assigned the default profile containing minimum 
capabilities; furthermore. the Console Manager relays a message 
to the Master Console stating that a new console of such-and
such name has come on-line. At this point. the Console Manager 
finished its part of the log-on and validation process and it 
is up to the new Console Operator to carry on his activities 
which might include conversing with the Master to acquire 
further privileges. etc. 

LOG-ON 

After Dial-up. the console would be prompted with: 
Mailbox Name 

Station responds with: 
$Console or CONSOLE 

If the Console Manager is in execution. the station/terminal 
will be connected and will receive the message: 

Console is connected 

If the Console Manager is not running. the console receives the 
message: 

Acceptor Mailbox unknown 

Next. the operator will be prompted for the password with the 
message: 

Enter console password--

The password is typed in as a direct input. If the password is 
not correct. the message: 

Incorrect password 
is typed. and the operator is prompted agian. up to a maximum 
of three tries. after which the terminal is disconnected. If 
the password is correct. the operator is then prompted for a 
console name with the message: 

>>>nn CONSOLE NAME? 

The console name is a one to eight alphanumeric character name 
chosen at liberty by the operator. This query is read/write 
uncoupled the operator has to hit the break key and on getting 
??? prompt answers with: 

???ASQ nn <console name> (nn is the reply key) 
or just 

??? <console name> 
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CONSOLE MANAGER FACILITY 

LOG-ON <Cont•d.> 

Once this answer is accepted, the following message is 
displayed: 

Welcome to the console network 
You are now logged on. At this point the terminal is connected 
to the console workstation, but with limited capability. After 
the correct password is entered, the following message is sent 
to the Master Console: 

ATTENTION, MASTER OPERATOR! a new console has logged on, 
named <console name> 

The master operator may assign attributes to the new console, 
using assign_operator_profile <ADP>, add_operator_command 
<AOC>, delete operator_system_messages <DSM>, and 
move_system_messages <MSM> commands for the new console to 
acquire further capabilities. 
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LOG-ON <Cont•d.> 

LOG-ON EXAMPLE 

<Some inputs are shown to be continued on next line due to 
space restriction. Inputs are all on one line.> 

FNP CONSOLE LOG-ON 

MAILBOX NAME--CONSOLE 
CONSOLE IS CONNECTED 
DIRECT INPUT IS REQUIRED 
AFTER FOLLOWING MESSAGE: 
Enter Console Password--WCLV 
>>>>33 Enter Console Name--
< see note below> 
???33 NEWGUY 

Welcome to the CONSOLE 
NETWORK 

You are now logged on 

*Message from: MAIN 
Give name and phone number 
<see note below> 
???SSM -MAIN I•m JOHN DOE 
555-1212 
*Message to MAIN accepted 

MASTER CONSOLE <Name is MAIN> 

33 is reply key or message # 

Attention. Master Operator! A 
new console has logged-on 
named NEWGUV 
???SSM NEWGUY Give Name. 
and phone number. 

*Message from NEWGUV: 
I•m JOHN DOE 555-1212 
<see note below> 
??? AOP -OP TAPECONS -OS NEWGUY 

NEWGUY is now a console with the attributes of profile 
TAPECONS. 

NOTE: Because the READ is uncoupled from the WRITE in a 
WRITE/READ request. the operator must hit the 11BREAK 11 

or "REQUEST" key when he is ready to enter a response. 
In this example. a "BREAK" or "REQUEST" key was used 
four times - before each 11 ??? 11 system prompt. 
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EXCEPTION MANAGEMENT 

HARDWARE FAILURES 

The phrase "attributes are reassigned" is used in the following 
scenario. This means moving all uniquely assigned output 
message types and privileges of the failing console to the 
selected replacement console. When this happens. an 
informative message is printed on the master console and any 
backup traffic is issued to the replacement console. 

IOM CONSOLE FAILURE 

This pertains to non-DPS 88 systems. If the failing console is 
not the master. its attributes are reassigned to the master 
console. If the failing console is the master console. and 
more than one IOM console is configured. the console on the 
lowest channel number is queried. working upward until all 
possibilities are exhausted. If successful. the failing master 
console•s attributes are reassigned to the replacement. 

If no !OM console is found. the Console Manager will abort. 
The system will continue attempting to locate an !OM console 
until console intervention is required. At that point. the 
system will hang. requiring a reboot. 

FNP CONSOLE FAILURE 

If the failing FNP console is not the master. its attributes 
are reassigned to the master console. If the failing FNP is 
the master. and !OM consoles are configured. the console on the 
lowest !OM channel is queried. working upward until all 
possibilities are exhausted. If successful. the failing 
consoles attributes are reassigned to the replacement. 

If no IOM Console is found. the Console Manager will abort. 
The system will continue attempting to locate an IOM console 
until console intervention is required. At that point. the 
system will hand. requiring a reboot. 

SSF EMULATOR CONSOLE FAILURE 

This pertains to DPS 88 systems only. If the Emulator Console 
fails. the scenario is similar to that of a failing !OM 
console. 
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EXCEPTION MANAGEMENT <Cont•d.) 

DISK FAILURE 

Normally, disk errors create no problem for console software, 
unless the error itself somehow prevents the software from 
notifying the operator of its occurrence or prevents the 
operator from responding to it. To eliminate· the possibility 
of this happening, certain console messages bypass the Console 
Manager Software. For example, a GEPR message reporting a disk 
error while trying to page in a portion of the Console Manager 
will be issued by GCOS 8 directly. The message will not be 
write/read uncoupled, journaled, or routed according to the 
current console configuration. It will be routed according to 
the default configuration specified in the Startup job stream. 

SOFTWARE FAILURE 

If the Console Manager aborts, operator intervention is 
required to restart it. If the Console Manager is to be 
aborted by the operator, certain precautions must be taken 
before doing so. A LIST_SYSTEM_GUERIES command should be 
entered at the console and all outstanding queries should be 
answered, if possible. Unanswered queries will be lost. 
Processes issuing them will hang and cannot be terminated. At 
this time, the only solution is to reboot the system and 
restart the Console Manager. If there are no outstanding 
queries, aborting the Console Manager may be done safely. 

Following a console Manager interruption, only the basic 
configured console is available. After the Console Manager 
restarts, FNP consoles must log in again. 

Journal files are saved across ~ bogt, anless an 
initialize/edit is done or the files were deliberately 
released. There is' no 11memory" across a boot, otherwise. 

Routing information, access levels, and message suppression 
information is lost. However, saved profiles are preserved and 
can be invoked by the ASSIGN~OPERATOR_PROFILE <AOP> command. 

I 

If the Unified Profile System <UPS> files were destroyed, they 
must be restored from the last system save tape. If this save 
is unavailable, all desired profiles, other than the system 
default profile, must be rebuild using the 
WRITE_OPERATOR_PROFILE command. 
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DPS 8000 SYSTEM OVERVIEW 

PERFORMANCE CONSIDERATION 

0 INSTRUCTION PIPELINE PROCESSIOO ALL~S A CENTRAL PROCESSOR TO 
PROCESS MORE THAN ONE INS1'RUC'l' ION AT A TIME. 

0 ASSOCIATIVE MEMORY FOR MOST RECENTLY REFERENCED PAGE TABLE WORI 

0 Cl\CHE MEMORY (256 Kbytes) HIGH SPEED ACCESS TO MOST RECENTLY u~ 
INSTRUCTIONS AND DATA 

0 RELATIVE TO 'l'HE DPS 8/70 SINGLE PROCESSOR SYSTEM 

* TllE DPS 8000/81 Wl\S MEASURED 1.2 TO 1.9 TIMES THE DPS 8/70 
DEPENDING ON THE SOM'WARE ENVIRONMENT 

o COMMERCIAL BATCH 

o SCIENTIFIC/ENGINEERING 

o INTERACTIVE WORKLOADS (DMIV•TP, TSS, etc.) 

0 DPS 8000 PROVIDE UPGRADE PATH FOR CURRENT LE.VEL ·66 AND DPS 8 
PRO DU CT LIN ES. 
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DPS 8000 SYSTEM OVERVIEW 

CONFIGURATION FLEXIBILITY 

0 DPS 8000/81 SI~LE SCU, SIKJLE CPU, SI~LE IMX 

* 16 PHYSICAL CHANNELS PER IMX (128 Lcx:;ICAL) 

* MEMORY SIZES 4MW (16MB) TO 32MW (128MB) 

o 4MW, or BMW, or 16MW, or 32MW 

0 DPS 8000/82 (TANDEM) 'IWO scus, 'IWO CPUs, 'IWO IMXs 

* 16 PHYSICAL CHANNELS PER IMX (128 Lcx;ICAL) 

* MEMORY SIZES 2x(4MW (16MB) TO 32MW (128MB)) BMW TO 64MW 

0 4MW, or BMW, or 16MW, or 32Ki EACH scu 64MW TOTAL· 

0 MSP3880 FIPS DISKS SUPPORTED 

0 1'fl'S8200 FIPS TAPES SUPPORTED 

0 EMBEDDED UNIT RECORD PROCESSORS 

0 HYPERCHANNEL 

0 PPS 

. 
0 MOS ( SR3 000) 

t (JL I' ' 0 DBS-

I ' 

.. ' 
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DPS 8000 SYSTEM OVERVIEW 

CONFIGURATION FLEXIBILITY 

DPS 8000/81 (CPS8681) 

1819 MM~· 
~~~ 
~ 

(71.6 IN) 

~ 

..1 

..I 
M • .. .. 
z 

" II 

J-3· 

1829 MM 
(72 IN) 

I I 
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DPS 8000 SYSTEM OVERVIEW 

CON FIGURATION FL EXIB IL ITY 

DPS 8000/81 (CPS8681) 

1 CENTRAL PROCESSOR UN IT (CPU) 

1 SYSTEM CONTROL UNIT (SCU) WITH 4MW OF MEMORY 

1 INFORMATION MULTIPLEXER WITH 16 PHYSICAL CHANNELS (128 
LOO ICAL) 

CHANNEL 0 IS NOT USED 
CHANNEL 3 IS RESERVED FOR MAINTENANCE 

1 SYSTEM CONSOLE (MAX OF 4 PER IMX) 

1 MODEM FOR REMOTE MAINTENANCE 

REQUIRES.: 

l ONE DEDICATED COMMUNICATION PHONE LINE FOR REMOTE MAINTENANCE 

0 THE D.PS 8000/81 CAN BE UPGRADED TO DPS 8000/82 

CABINET 0 

. I SCU-MEM 
I SP CABLE ' 
I PflR CPU CABINET 
I IMX (MCA) 
I MODEM 
' 



+43' MM 
(174.6 ia) 

DPS 8000 SYSTEM OVERVIEW 

CONFIGURATION FLEXIBILITY 

DPS 8000/82 (CPS8682) 

J-5·· 
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DPS 8000 SYSTEM OVERVIEW 

CONFIGURi\TION FLEXIBILITY 

DPS 8000/82 (CPS8682) 

INCLUDES: 

2 CENTRAL PROCESSOR UNIT (CPU) 

2 SYSTEM CONTROL UN l'l' (SCU) WITH 4MW OF MEMORY EACH SCU 

2 INFORMATION MULTIPLEXER WITH 16 PHYSICAL CHANNELS (128 
LOOI CAL) 

CHANNEL 0 IS NOT USED 
CHANNEL 3 IS RESERVED FOR MAINTENANCE 

2 SYSTEM CONSOLE (MAX OF 4 PER IMX) 

2 MODEMS FOR REllJTE MAINTENANCE 

REQUIRES: 

1 DEDICATED COMMUNICATION PHONE LINE 

CABINET 0 CABINET 1 

SCU-MEM SCU-MEM I I 
SP CABLE SP ' . I 

PWR CPU CABINET CPU I PWR 
IMX (MCA) IMX (MCA) I 
MODEM MODEM I 



DPS 8000 SYSTEM OVERVIEW 

ADVANCED TECHNOLCXiY 

0 USES ADVANCED CIRCUIT TECHNOLCXiY FEATURING VERY LARJE SCALE 
INTEGRATION (VLSI) 

0 CIRCUIT BOARDS 17.1 INCHES WIDE BY 14.4 INCHES LONG PROVIDING 
CONNECT IONS FOR: 

0 UP TO 30 AIR-COOLED MULTILAYERED SINGLE CHIP PACKAGE (SCP) PER 
CIRCUIT BOARD WHICH CONTAIN: 

* GATE-ARRAY CHIPS 

o 1500 HIGH-PERFORMANCE GATES 

o VLSI GATE-ARRAY CHIPS ARE USED IN THE CPUs AND SCUs 

* CURRENT MODE LOOIC 

o A STEADY STREAM OF CURRENT, RATHER THAN FLUCTUATING 
VOLTAGES, PRO'JIDIM; HIGH-SPEED StlITCHit«; 

0 A CPU IS CONTAINED ON TEN UNITS 

0 AN SCU/PORTS IS CONTAINED ON 3 TO 6 UNITS 

0 MEMORY IS CONFIGURED TO 4 MEGAWORDS PER UNIT 

0 FAULTY UNITS CAN BE QUICKLY IDENTIFIED AND REPLACBD • 

I ' 

0 !MEGA BIT METAL OXIDE SEMICONDUCTOR (MOS)· ME~RY CHIPS 

J-7· 



DPS 8000 SYSTEM OVERVIEW 

RELIABILITY /AVAILAB IL ITY/SERV ICEAB IL IT.Y 

0 VERY LAR:;E SCALE INTEX;RATION CIRCUITS WITH SIRiLE CHIP PACKAGE 
(SCP) 

0 VLSI MINIMIZES COMPONENT CONNECTIONS 

0 AUTOMATIC ERROR DETECTION AND CORRECTION (EDAC) FOR MOS 

0 ENHANCED ON-LINE BACKGROUND TESTS 
Test Routine On-Line) 

* PATROL IS AN ON-LINE OPERATION (IN EACH CPU) IN WHICH TEST 
PROORAMS ARE RUN DURitr; IDLE STATES OR GCOS WILL CAUSE TO RUN 
EVERY 5 SECONDS BY EXECUTING THE RPAT INSTRUcrION. 

o THE PATROL TEST PROVIDES AN INTEX;RITY CHECK ON CPU 
OPERATIONS, AND, WITH SITE OR TAC INTERVENTION, CAN 
PROVIDE TEST FAILURE INFORMATION WHICH ,WHEN ADDED TO 
OTHER COLLECTED ERROR INFORMATION, WILL AID IN FAILURE 
·DIAGNOSIS. 

o ERRORS DETECTED BY PATROL ARE REPORTED TO THE CONSOLE BY 
THE MAINTENANCE SUBSYSTEM AND RECORDED IN THE SP JOURNAL 
LCG 

0 NATIVE FAULT TESTS (NFTs) 

* TEST CPUs, SCUs, AND IMXs 

0 SYSTEM SPLIT/MERGE 
I ' 

0 MAINTENANCE SUBSYSTEM 

* MICROPROCESSOR-BASED SERVICE PROCESSOR (SP) 

MAINTENANCE AND SUPPORT FUNCI'IONS FOR THE CPU AND SCU 

* MAINTENANCE CHANNEL ADAPl'ER (MCA) (CONTROLLED BY SP) 
~~·"-··~·--"·------~ 

MAINTENANCE AND SUPPORT FUNCTIONS FOR THE IMX 

.. ; J-8 



DPS 8000 SYSTEM OVERVIEW 

SOFTWARE 

0 DPS 8000 SYSTEMS ARE SUPPORTED BY A SPECIFIC COPY OF THE GCOS I 
OPERATING SYSTEM 

* INITIALLY, SR2500 UPDATE 6 

* EVENTUALLY, SR3000 

0 THE FOLL~ING SOFTWARE IS RECOMMENDED FOR ALL DPS 8000 SYSTEMS 

* GCOS 8 OS BASIC SYSTEM 

o GCOS 8 NUCLEUS FOR INITIALIZATION AND CONFIGURATION 

* GCOS 8 OPERAT IN:; EXECUTIVE 

o PROVIDES ENVIRONMENT AND SERVICES FOR OTHER GCOS 8 
PRODUCTS SUCH AS: 

File Management Supervisor (FMS) 
System Scheduling 
Data Management-N (OM-IV) 
Unified File Access System (UFAS) 
Resource Allocation 
Memory Management 
Rapid Access Data System (RADS) 

Software Disk Cache 
Console Manager 

System Console flexibility and security 
Console Journal 

Journalize console traffic to disk for later recall 

I ' 
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DPS 8000 HARDWARE COMPONENT DESCRIPl'IONS 

DPS 8000 INFORMATION PROCESSING SYSTEM 

0 DPS 8000 IN FORMAT ION PROCESS ING SYSTEM ( 1) 

0 SYSTEM CONSOLE (2) 

0 CENTRAL SYSTEM UN IT (CSU) ( 3) 

0 CABINET POWER ( 4) 

• 

J-TO .: 

• 

I ' 



BPS aooo HARDWARE COMl'ONENT DESCRIPTION§ 

SYSTEM CONSOLE ANO OPTIONS 
-

'\) 

.. 
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DPS 8000 HARDWARE COMPONENT DESCRIPI'IONS 

SYSTEM CONSOLE AND OPI' IONS 

0 ENABLE OPERATOR TO CONTROL AND INTERACT WITH THE TOTAL DPS 8000 
SYSTEM 

* CONSISTS OF AN IMX CONSOLE CHANNEL CONNECTION: 

* A 14 INCH DISPLAY STATION WITH KEYBOARD: 

* A CONSOLE TABLE WITH SYSTEM CONTROL POD: 

* AND AN OPl'IONAL 100 CHARACTER PER SECOND PRINTER (FOR 
HARDCOPY) 

* THREE ADDITIONAL CONSOLES CAN BE CONFIGURED (4 MAXIMUM PER 
IMX) 

0 VIDEO DISPLAY UNIT AND KEYBOARD (1) 

* MAIN ELEMENT OF OPERATOR COMMUNICATION TO THE SYSTEM 

0 SYSTEM ACTIVITY MONITOR (SAM) (2) 

* VISUAL INDICATION OF PERCENT OF CPU USAGE 

I t 
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DPS 8000 111\RDWl\RE COMPONEN'l' DESCRIPTIONS 

POW ER CAB IN ET 

POWER CABINET (FRONT) 
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DPS 8000 HARDWARE COMPONENT DESCR!Pl'IONS 

POW ER CAB IN ET 

POWER CABINET (FRONT) 

0 CONTAINS THE OPERATORS PANEL, FOR APPLYIOO AND REMOVIOO PCWER TO 
THE FRAME 

* THE CABINET SHUTDOWN SWI'l'CH MAY BE USED TO DO CABINET .EMERGENCY 
SHUTDC.WN 

o FOR SITE EMERGENCY SHUTDOWN, THE SITE MAY BE EQUIPPED WITH AN 
EMER;ENCY P~ER-OFF SYSTEM LOCATED AT THE PRINCIPLE DOORS. 

o POWER MY ALSO BE REMOVED USING THE MAIN BREAKER LOCATED IN 
THE CIRCUIT BREAKER LOAD CENTER PANEL. 

* THE POWER ON 1\ND POWER OFF SWITCHES ARE NORMALLY USED TO CONTROL 
UNIT PCMER 

0 THE MAIN SUPPLY CIRCUIT BREAKER ( 1) 

* NORMALLY ONLY ACCESSIBLE TO SERVICE PERSONNEL 

* WHEN ON, THE AMBER POWER OFF (2) AND AC ON (3) INDICATORS WILL 
BE ON 

0 THE BLCWER CIRCUIT BREAKERS (4 1 5) 

* NORMALLY ONLY ACCESSIBLE TO SERVICE PERSONNEL 

* WHEN ON, AND THE POWER ON INDICATOR IS ON, THE LOSS OF AIR 
INDICATOR (6) SHOULD BE OFF,. 

f I 
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DPS 8000 HARDWARE COMPONENT DESCRIPTIONS 

POW ER CAB IN ET 

POW ER CAB IN ET (REAR)_ 

Ill II Ill 
• • 

CONF 
(S) 0 -av 

(S) 0 •J.JV • • • • • • 
®· -s.av 

(g 0 +5V 

I CAUTION '1 

0 v 0. 0 LOSS 
( 5) OF 

0 AIA 

(., 0 OVER 
TIMP 

"EMOTE : . • • • • • • • • Q •&Ul.T ( 2 ) 0 0 0 0 • • • • "; - ®l•I • SUH • 'r. hi . :. . - 0 • AC ON . - • l.Y. ( J) c,, 
• " c • , 
..-r-1" HI 

·~ l ... . ,,, 
0 Co•• 

0 •AU\.T 

0 • • • • ,_, 
0 0 0 0 SUSI ... 
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DPS 8000 HARDWARE COMPONENT DESCRIPl'IONS 

POW ER CAB IN ET 

POWER CABINET (REAR) 

0 INDICATOR PANEL 

* THE LOCAL-REMOTE SWITCH (1) IS USED BY SERVICE PERSONNEL TO 
ACTIVATE EITHER THE POWER ON/OFF SWITCHES OR THE ON/OFF PUSH 
BUTTONS ( 2). WHEN IN 'l'HE REMOTE POSITION, THE POWER ON/OFF 
&WITCHES ARE ACTIVE 

* THE HI-LCW MARGINS SWITCHES (3) ARE USED BY SERVICE PERSONNEL T< 
MARGIN VOLTAGE LEVELS FOR TEST PURPOSES. 'l'BE SWITCHES ARE 
NORMALLY IN THE CENTER (OFF) POSIT ION 

* POWER REGULATOR ON-OFF (4) (NORMALLY ON) IS USED BY SERVICE 
PERSONNEL FOR MAINTENANCE. 

* THE POWER RmOLATOR SET O.V. O.C. &WITCH (5) (NORMALLY IN THE 
CENTER SET) POSITION) ARE USED BY SERVICE PERsONNEL FOR 
MAINTENANCE PURPOSES 

* OVER TEMP INDICATES OVERHEATING 

* FAULT INDICATE A FAULT IN THE ROOULATOR CONTROL MODULE (POWER) 

I I 

' . 
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DPS 8000 HARDWARE COMPONENT DESCRIPI'IONS 

CENTRAL SYSTEM UNIT (CSU) 

LOGIC CABINET 

0 CONTAINS THE SYSTEM CONTROL UNIT/MAIN MEMORY (SCU/MM) (6). THE SC 
IS THE INTERFACE BE'IWEEN ALL CENTRAL SYSTEM COMPONENTS, INCLUDINC 
MAIN MEMORY. 

0 THE CENTRAL PROCESS ING UNIT (CPU) ( 4) WHICH EXECUTES THE 
INFORMATION PROCESSIN; INSTRUCTIONS OBTAINED FROM MEMORY. 

0 BELCW THE CPU AND THE SCU/MM IS THE INFORMATION MULTIPLEXER (IMX) 
(11) WHICH PROVIDES 'l'IJE IN'fERFACE AND COORDINATION OF I/O 'l'O 
PERIPHERAL DEVICES, FRONT-END NEniORK PROCESSORS 

0 '11tE SERVICE PROCESSOR (SE,l (5) WHICH PROVIDES HARDWARE 
INITll\LIZJ\'l'ION, FIRK-11\RE LOADING, CPU AND SCU/MM 
CONFIGURATION, CPU AND SCU TESTING, AND SYSTEM BOOTLOADING. 

0 THE SPs WINCHESTER DISK DRIVE (7), AND DISKETTE DRIVE (8) WHICH 
WILL HOLD THE SP PROGRAM, SCU CONFIGURATION FILES, CPU 
FIRMWARE, AND CPU TEST PAGES. 

0 THE SP CONTROL PANEL (10) USED TO CONTROL CERTAIN SP FUNCTIONALITY 

0 THE MAINTENANCE CHANNEL ADAPTER (11) (MCA) (1 PER IMX) WHICH 
PROVIDES HARIMARE INITIALIZATION, PIRK'1ARE LOADING, IMX 
CONFIGURATION, AND IMX TESTING 

0 THE MAINTENANCE CHANNEL ADAPl'ER (MCA)s DISKETTE DRIVES ( 8) WHICH 
WILL HOLD 'l~E MCA PR<X;RAM, IMX CONFIGURATION FILES, IPC 
FIRftltlARE, AND IMX TEST PAGES 

0 THE CPU AND MCA CONTROL PANEL (9) USED TO CONTROL CERTAIN MCA 
FUNcrIONS. 

0 TO THE RIGHT OF THE SCU/MEM IS A RMI MODEM (12) USED FOR REMOTE 
MAINTENANCE INTERFACE 

.· ; J-.18 
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DPS 8000 HARDWARE COMPONENT DESCRIPTIONS 

I 
• 

© 
C4, -· ........ ....... 

© 
.. u• 

Q ........... 
[8I8] I 

0 

CENTRl\L SYSTEM UNIT (CSU) 

LOG IC CABINET 

SERVICE PROCESSOR PANEL 

• 

Q 

\ 
lcAUTIONI 

DO NOT PRESS BUTTON WHEN WINCHESTER DISK IS 
ACTIVE - DRIVE LIGHT ON. CHANGES TO DATA ON 
DISK MAY OCCUR. 
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DPS 8000 HARDWARE COMPONENT DESCRIPl'IONS 

CENTRAL SYSTEM UNIT (CSU) 

LOG IC CAB IN ET 

SERVICE PROCESSOR PANEL 

0 CONTROL SP SWITCH (1) WHEN IN THE ON POSITION, INDICATES THAT THI, 
SERVICE PROCESSOR IS 1\ CONTROL SERVICE PROCESSOR (CSP). THIS 
SWITCH IS LOOKED AT AFTER PUSHIOO THE SP LOAD BUTTON. 

* THERE CAN BE ONLY ONE CSP FOR EACH OPERATING SYSTEM 
•L 13 ~? j$P.! ...,,,,,., ---~····"""•• ,, • .,_ 

0 MDI TO 2ND SP SWITCH ( 2) IS USED TO ENABLE/DISABLE THE MULTI-DROP 
IN'l'EHF'J\CE .. (MDI) 'l'O 'I'll E OTHER CAB IN ET (CAB IN ET 0 OR 1) 

* USED IN A TANDEM, 1'0 'I' IE THE MAINTENANCE SUBSYSTEM TOG ETH ER 

0 SYSTEM J\U'l'O LOJ\D SWITCH ( 3), WHEN IN ITS NORMALLY ON POSITION IN 
'l'HE CSP, 'J'llAT CSP WIJ .. L CAUSE THE CPU [s] AND scu [s] TO LOAD FIRMWARI 
AND SC..1J CONFIGURATION INFORMATION AT CABINET PCJtlER UP. 

0 MDI CONSOLE ENABLE BUTTON (4) •. IF THE OPERATING SYSTEM LEAVES THE 
MDI LOCKED, THIS BU'l'TON WILL 'UNLOCK' THE MDI, ALLCWING THE SP TO 
ACCEPI' M~tNTENANCE COMMANDS FROM THE SYSTEM CONSOLE. 

0 SP MDI ADDR SWITCHES (5) ARE USED TO DESIGNATE THIS ·SERVICES 
PROCESSORS MDI ADDRESS. THIS ADDRESS IS SET BY CSD. 

0 SP LOAD SWITCH (6) WHEN DEPRESSED WILL CAUSE A HARDWARE RESET AND J 
SOFTWARE RELOAD TO THAT SERVICE PROCESSOR FROM ·THE WINCHESTER OR 
THE DISKETTE IF READY 

0 PROGRAM CODE IS '!WO HEXADECIMAL INDICATORS USED TO DISPLAY FAILING 
TEST NUMBERS IN SJ' THE SERVICE PROCESSOR SELF TEST (A DISPLAY OTHEl 
THAN 00 INDICATES AN ERROR) 

;J-20 



DPS 8000 111\RDWJ\RE COMPONENT DES CR I PT IONS 

CENTRAL SYSTEM UNIT (CSU) 

LOO IC CAB IN ET 

MAINTENANCE CIIJ\NNEL l\OAPI'ER PANEL 
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DPS 8000 HARDWARE COMPONENT DESCRIPI'IONS 

CENTRAL SYSTEM UNIT (CSU) 

LOO IC CAB IN ET 

MAINTENANCE CHANNEL ADAPTER PANEL 

0 ~RESET SWITCH (1) RESETS THE MCA AND RELOADS THE MCA FIRl+lARE FROM 
THE MCA DISKETTE 

0 TROUBLE INDICATOR (6) WILL LIGHT IF AN MCA PROBLEM HAS BEEN 
DETECTED 

CENTRAL PROCESSOR PANEL 

0 INITIALIZE SWITCH (2) HALTS AND RESETS THIS CABINETS CPU 

0 START SWITCH (3) STARTS THE CPU ACCORDING TO THE START CONDITIONS 
IN THE RTM REGISTER 

0 RUN INDICATOR (7). WILL LIGHT IF CPU FIRMWARE IS RUNNING 

0 .!!£. INDICATOR (8) WILL LIGHT IF A CPU MEMORY PORT CYCLE IS ACl'IVE 

0 ERR INDICATOR (9) WILL LIGHT IF AN ERROR CONDITION 'IS DETECTED IN 
THE CPU 

0 DCC 0-2 INDICATORS - DISPLAY OF THE DIAGNOSTIC CONTROL COUNTER 

0 CPU 0-2 INDICATORS - DISPLAY OF THE CPU NUMBER,R~ISTER 

I t 
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DPS 8000 HARDWARE COMPONENT DESCRIPTIONS 

CENTRAL SYSTEM UNIT (CSU) 

LOG IC CAB IN ET 

WINCH ES'l'ER, DISKETTE, and MODEM 

I 

(S) 

0 • 0 • e 

0 
••• 
•• , _____ _, 

0 • 
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DPS 8000 HARil'IARE COMPONENT DESCRIPTIONS 

CENTRAL SYSTEM UNIT (CSU) 

LOO IC CABINET 

WINCHESTER, DISKETTE, and MODEM 

0 DISKETTE INDICATORS (4) WILL BE ON WHEN THE DISKETTE IS SELECTED 

* 5.25 INCH 640K BYTE FLOPPY 

0 WINCHESTER INDICATOR (5) WILL BE ON WHEN THE WINCHESTER IS SELECTED 

* 5.25 INCH 28MB HARD DISK 

1 I I I CAUTION I I· I 1 

DO NOT DEPRESS SP BUTTONS WHEN THE WINCHESTER DISK IS 
/\Cr !VE (DRIVE LIGH'l' ON). DATA ON THE DISK MAY BE 
DAMAGED 

0 MODEM INDICATOR ( 3) IHDICATES: 

* THE "OFF HOOK• (ACTIVE) S'l'ATE WHEN SWITCHED TO THE •oATA MODE" 

* THIS MODEM IS BYPASSED WHEN THE MODEM StlITCH IS IN THE •TALK 
MODE" 

I cabinet O modem cabinet l modem 
I 
I DATA <-- --> TALK DATA <-- --> TALK 
I 
I 0 0 0 0 

I I I I 
I . I 0 I I 0 

I I I I I I 
I I I I I 

RJllC OR ** I I ** I 
EQUIVALENT I I I 
I I I 
I I I 
I I I ' 

PHONE ** • To CONSOLE IPC 
LINE 



DPS 8000 HARDWARE COMPONENT DESCRIPI'IONS 

SYSTEM CONTROL UNIT (SCU) AND MAIN MEMORY 

0 MAXIMUM OF '!WO SCUs PER DPS 8000 

* PRIMARY INTERFACE BETWEEN CENTRAL SYSTEM COMPONENTS 

* REX;ULATES CPU, IMX, AND MEMORY COMMUNICATIONS 

* REX;ULATES DATA TRANSFERS BE'IWEEN CPU, MEK>RY, IMX 

* CONTROLS ALL SYSTEM INTERRUPl' COMMUNICATIONS 

* CONTROLS 8 PROCESSOR PORTS (0-7) FOR CPO AND IMX CONNECTION~ 

o E.VEN PORT NUMBERS FOR IMX• 

o ODD PORT NUMBERS FOR CPUs 

* EACH SCU CONFIGURATION IS DEFINED IN THE SERVICE PROCESSOR 
CONFIGURATION FILE 

* EACH SCU CAN CONTROL UP TO 3 2 MEGAWORDS OF MEMORY 

I 
MEMORY BOARJ I o I 1 I 2 I 3 I 4 I s I 6 I 7 < -

I 4rtf f 4MW I 4MW I 4MW I OM I 4Ki I 4r-li I 4MW 
I 
I 
I scu 
I 
I 
I 
I 
I 0 1 2 3 4 5 6 7 

I I I I I I I I 
IMX I IMX I IMX I IMX· I 

CPU CPU CPU CPU 

' ' 



DPS 8000 HARDWARE COMPONENT DESCRIPrIONS 

SYSTEM CON'l'ROL UNIT (SCU) AND MAIN MEMORY 

0 TWO GROUPS OF MAIN MEMORY, EACH WITH A. MAXIMUM- OF 32 MW 

* 
* 

* 
* 
* 
* 

NO. 

l MILLION BIT METAL-OXIDE SEMICONDUCTOR CHIPS 

4 MILL ION WORDS PER BOARD ( l unit) 

8 MEMORY BOARDS PER SCU MEMORY (1, 2, 4, 8) 

36 BIT WORDS 

AUTOMATIC ERROR DETECTION AND CORRECTION (EDAC) 

INTERNAL INTERLACE 

UNITS 
l 

1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 

1u u u ul* * * * ADDRESS Is slDI 
4 21 2 l 

2 IU u UJ* * * * ADDRESS 
3 21 

4 IU UI* * * * ADDRESS 
2 21 

8 IU!* * * * ADDRESS 
l 21 

* - UNUSED BY MEMORY UNIT DEPENDING ON SIZE 
U - UNUSED 

IIIB BIDI 

II I!B BlDI 
2 2 1 

II I IIB BIOi 
3 2 1 

I - INTERLACE BITS; USED FOR UNIT SELECT (2, 4, OR 8 WAY) 
D - DOUBLE WORD B IT 
B EIGHT WORD BLOCK BIT 

ADDRESS/B - ADDRESS BITS SENT TO SELECTED UNIT 

0 THE DPS 8000 MEMORY SUBSYSTEM IS COMPOSED OF A SYSTEM CONTROL UNIT 
(SCU) AND THE MEMORY CONTAINED IN IT 

* SYNCHRONOUS INTERFACE WITH THE CPUs 

* ASYNCHRONOOS INTERFACE WITH THE IMXs 

I ' 

* PROCESSES MULTIPLE CONCURRENT REQUESTS FOR.MEMORY ACCESS AT 
EIGHT WORDS PER MEMORY FETCH 

J-26 



DPS 8000 HARDWARE COMPONENT DESCRIPl'IONS 

CENTRAL PROCESSING UNITS (CPUs) 

0 EXECUTES INSTRUCI' IONS 

* INSTRUCI' ION PIPELINE 

* ASSOCIATIVE MEMORY FOR VIRTUAL TO REAL PAGE NUMBER CONVERSI 

* CACHE MEMORY (256K BYTES) FOR INSTRUCTION AND DATA 

* VIRTUAL MEMORY AND SECURITY (VM & S). 

* '!WO PORTS (A AND B) FOR CONNECT IONS TO THE SCU (s) 

o THE A PORT GOES TO SAME FRAME SCU 

o THE B PORT GOES TO THE OTHER SCU 

I 
I PORT PORT 
I A B 
I 
·I 
I CPU 
I 

'------------------

I ' 
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DPS 8000 H/\RDWJ\RE COMPONENT DESCRIPI'IONS 

INFORMATION MULTIPLEXER (IMX) 

0 DATA TRANSFERS BE'IWEEN PERIPHERAL DEVICES OR COMMUNICATIONS LINES 
AND MAIN MEMORY ARE ROUTED THROUGH THE IMX 

* THE IMX COORDINATES INPUT/OUTPUT OPERATIONS 

* IT CAN HANDLE AN AGGROOATE OF UP TO 17 .8 MILLION BYTES OF DATA 
PER SECOND 

* CONCURRENT INPUT/OUTPUT OPERATIONS 

* UP TO 16 PHYSICAL CHANNELS PER IMX (UP TO 128 LOOICAL CHANNEL 
NUMBERS PER IMX) 

o INTEGRATED PERIPHERAL CONTROLLER (IPC) 

PSIA 
PSIA 
UNIT RECORD 
UNIT RECORD 
CONSOLE 
DATANET 
FIPS 
IPI 

I 
_LI 

IMX 

(4 TRIP/SLOW) (NOT SUPPORTED) 
(2 TRIP/FAST) 
(DAI PARALLEL) 
(PDS I/SERIAL) 

(DIRECT CHANNEL) / PPS 
( MSP /Ml'P) - DBS 
MDS (RPQ) 

15 
B 
u 
s 

CENTRAL 
1 

-B 

FDO----- NFT B 
u 

MCA CLOCK s 

FDl----- DIST 0 

8 
7 

0 CONSOLE IPC 
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DPS 8000 HARDWARE COMPONENT DESCRIPl'IONS 

INFORMATION MULTIPLEXER (IMX) 

0 THE PHYSICAL CHANNEL NUMBER DETERMINES THE PRIORITY OF THE IPC 
THE IMX BUS. 

* THE IMX ALTERNATES SERVICES BETWEEN THE BUS 0 AND BUS 1. 

* Wl'l'HIN A BUS THE SERVICE PRIORITY IS ACCORDIOO TO THE PHYSI 
CHANNEL NUMBER 

o CHANNELS 0 AND 8 ARE HIGHEST PRIORITY, 7 AND 15 ARE .THE 
L<JtlEST. 

* CHANNEL PRIORITIES 

0 8 l 9 2 10 3 11 4 12 5 13 6 14 7 15 
H 

0 THE FOLLCMIK; CHART.GIVES A SUBSYSTEMS REQUIRED PRIORITY POSIT 
WITHIN A PRIORITY SCHEME. 

Peripheral Type Channel TyP! Suppot 

System Consoles Cons IPC---7 Yes ;;i>. 

Non Buffered MTP06xx GCR 200ips tapes PSIA RPO OE 

Non buffered MSP06xx 451/50x disks PSIA RPQ OI 

Non buffered MTP06xx tapes except JCR~200 PSIA RPQ 01 
Communications FNPs N tt ;;~ Yes > Page Printer Subsystems NDIC Yes 
Buffered Ml'P80xx tapes PSIA Yes 
URP8xxx Card/Printer devices UR IPC Yes 
Buffered MSP06xx 500/501 disks PSIA RPQ 01 
Buffered MTS820x tapes FIPS YES 
Buffered MSP80xx 451/SOx disks PSIA Yes 
Buffered MSP388x disks FIPS Yes 
Network Systems channel (HYPERchannel) PSIA Yes 

I I 
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DPS 8000 HARDWARE COMPONENT DESCRIPl'IONS 

INFORMATION MULTIPLEXER (IMX) 

0 CSD RECOMMENDED IMX CHANNEL USAGE: 

NOT MORE THAN 4 IPC-CONS 
NOT MORE THAN 4 FIPS TAPE CHANNEL ADAPTERS 
NOT MORE THAN 6 DISK CHANNEL ADAPl'ERS 
NOT MORE THAN 8 DISK AND TAPE CHANNEL ADAPTERS 
NOT MORE THAN 8 NDIC ADAPl'ERS 
NOT MORE THAN 4 HYPERCHANNEL ADAPTERS 
NOT MORE THAN 12 PSIA CHANNELS 

0 CSD RECOMMENDED L(X;ICAL CHANNEL NUMBER ALLOCATIONS ASSIGNED IN THE 
MCA CO~FIGURATION FILE 

0 
1-2 
3 
4-7 
8-27 
28-29 
30-37 
38-45 
46-53 
54-61 
61-63 
64-127 

NOT USED 

MAINTENANCE (SP/MCA) 

Tapes 

Consoles 
Unit record devices 
FNPs/PPSs 
HYPERchannel s 

Disks 

0 CSD RECOMMENDED LOOICAL CHANNEL NUMBER ASSIGNMENTS 

Ad!J;>ter 
IPC CONS (1st) 
INP CONS (2,3,4) 
PSIA Tape 

Dev ice 
COrliole with RMI 
Console w/o RMI 
MPC 

Base Channel Numbers 
30 

I of Chf: 
2 

FIPS ·Tape 
PSIA Disk 
FIPS Disk 
I PC-UR 
NDIC 
PSIA Network 

8200 
MPC/DAU 
3880 
PR54/PR7l/Card 
FNPs/PPSs 
HYPERchannel 

32,34,36 
08,10,12,14 
24,20,16,12 
64,68,72,76,80,84 
120,112,104,96,88,80 
38,40,42,44 
46,48,S0,52,47,49,Sl,S3 
54,56,58,60 I 

* EACH ADAPl'ER MUST BE ASSIGNED CHANNEL NUMB
1

ERS FROM LEFT TO 
RIGHT: 

1 
2 
4 
4 
8 
2 
1 
1 

IF YOU HAVE '!WO FIPS TAPE AOAP'l'ERS, THE FIRST ONE WOULD BE 
CHANNELS 24 THRO 27, THE SECOND ONE WOULD B·E CHANNELS 20 TH.RU 
23. 

IF YOU HAVE TWO CONSOLE ADAPl'ERS, THE FIRST ONE WOULD BE 
CHANNELS 30 AND 31, THE SECOND WOULD BE CHANNEL 32. 
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DPS 8000 HARDWARE COMPONENT DESCRIPTIONS 

MAINTENANCE SUBSYSTEM . 

0 OPS 8000 HAS AN INTEGRATED MAINTENANCE AND SUPPORT SUBSYSTEM WI 
MICROPROCESSOR AT ITS NUCLEUS. 

* REFERRED TO AS THE SERVICE PROCESSOR (SP). 

* PROVIDES MAINTENANCE ANO SUPPORT FUNCl'IONS FOR ALL CENTRAL 
SYSTEM COMPONENTS EXCEPT THE INFORMATION MULTIPLEXER UNIT (! 

o THE IMX USES ITS MAINTENANCE CHANNEL ADAPl'ERS (MCA) FOR 
MAINTENANCE AND SUPPORT FUNCl'IONS. 

* THE SP IS REXJUIRED FOR HARDWARE INITIALIZATION, FIRMWARE 
LOADING, AND -FOR SYSTEM BOO'l'LOAD OPERATIONS. 

o SYSTEM OPERATION IS NOT DEPENDENT UPON THE SP. 

MAINTENANCE SYSTEM COMPONENTS 

0 A SERVICE PROCESSOR BOARD WITH AN INTEL 80186 MICROPROCESSOR. 

* 
• 

16-BIT, CAN ADDRESS UP TO ONE MEGABYTE OF MEl«JRY 

3 2 KBY'l'ES OF REJ\O ONLY MEMORY (SP SELF TEST) 

* 1 MEGABY1'E OF RAM, 16 .BITS WIDE 

0 A WINCH ES'l'ER DISK SUBSYS'l'EM FOR THE SP DATA BASE. 

*. 5.25 INCH HARD DISK WITH 28 MEGABTrES OF FORMATTED STORAGE 
CAPACITY. 

* XFER RATE OF 5 MILLION BITS PER SECOND. 

0 A FLOPPY DISK SUBSYSTEM USED AS: 

* 5. 25 INCH DEVICE WITH FORMATTED CAPACITY OF 640 KB YT ES. 

* THE VEHICLE TO UPDATE THE DATA B~.SE ON THE WINCHESTER. 
t I 

* 1\ BACK-UP FOR SYSTEM BOOTLOAD IF THE WINCHESTER DISK FAILS. 

0 A SHIFT CONTROL LOOIC (SCL) FUNcrION THAT HELPS CONTROL THE 
OPERATION OF THE SERIAL MAINTENANCE INTERPACE (SMI) WHICH IS U, 
IN CERTAIN TESTS AND DISPLAYS FUNcrIONS BY THE SERVICE PROCESSl 

0 A SYSTEM CLOCK DISTRIBUTION BOARD (SCD) THAT CONTROLS THE 
DISTRIBUTION OF SYSTEM CLOCKS TO THE SCUs AND CPUs. 



DPS 8000 111\RDWARE COMPONENT DESCRIPTIONS 

MAINTENANCE SUBSYSTEM 

MAINTENANCE SYSTEM COMPONENTS 

0 A MULTI-DROP INTERFACE (MDI) CONNEC'l'IR; THE SP TO ONE OR MORE OF 
THE SYSTEM CONSOLES (COMMANDS/MESSAGES) AND THE MCA (INTERFACE TO 
HOST OS). 

0 THE REMOTE MAINTENANCE INTERFACE (RMI), CONNECTED TO ONE OF THE 
CONSOLE IPCS, PRCNIDI~ SYSTEM ACCESS TO 'l'HE TECHNICAL ASSISTANCE 
CENTER (TAC) VIA A BELL 212-A COMPATIBLE MODEM (INCLUDED). 

* GCOS 8 WILL 1\LLC.W ONLY ONE RMI TERMINAL (TRl) CONFIGURED 

0 EACH IMX HAS ITS MCA INCLUDING TWO FLOPPY DISKS. 
' 

0 A BATTERY-BACKED CALENDAR CLOCK TO MAINTAIN DATE!'I'IME AND SP 
CONFIGURATION FILE NAME CONTINUITY DURING SYSTEM POWER OFF PERIODS 

BLOCK DIAGRAM (SINGLE) 

I 
1 I 

I 
CSPO I 

I 
A B I 
I 
I 
I 
L R I 

I 
SCDO I 

I 
0 1 I 
I I 

I 
I 'I I 

I I I I 0 I I I 
scuo 101-------IAI IBI I . I 

I I I IIMXOI I I 
I I ,-, I 

I I I I I I 
111-------IAICPUOIBI 

MEM I I I I .. I I 
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.ops 8000 HARDWARE COMPONENT DES CR I Pl' IONS 

2 

CSPO 

MAINTENANCE SUBSYSTEM 

MAINTENANCE SYSTEM COMPONENTS 

BLOCK DIAGRAM (TANDEM) 

MDI 

• 
• 
• 
• 

3 

SPl 

A 8 • _..B..___A_ -1--1: _____ . _____ I I 
I \./ I 
I x I 
I /.\ I 

_,.__,.:----- • ·-----___ , -ili.-
L RI • IR L 

t CLK--> • <--CLK I 
SCDO l _____ x. _____ . I SCDl 

I • I 
l I <-- SMI ports --> I l 0 
I_ . _I '-~--1 • I 

0 __ __... __ , 
I • I 
I • I 
I • I 
I • 

I I • I 
I J I o I I I • I I l I I IT 
I I O :.--1 A I I B I I • --~I B I I A 1---1 O I 
I I I I IMXO I I I \ • I I I IMXl I 1. I I 
I I __ I \ • I I I 
I ,- \ • I I 1-1 
I s cu o I l . I I I I \ • i I I i i 1 .1 1 
I I ---IAICPUOIBI \ X I IBICPUllAl---1 I 
I I I I I I \/.\I I I I I I I 
I I x • x 1-1 
I 12 I\./ \. ________ 121 
I I --------- x I I I I 
I ·I I.\ I IH 
ILCW MEMI- I . \ I • ,-, 

I 13 I . \ 131 
I I • I I 
I __ _.I;_ • I _L 



DPS 8000 HARDWARE COMPONENT DESCRIPI'IONS 

MAINTENANCE SUBSYSTEM 

MAINTENANCE SYSTEM COMPONENTS 

MULTIDROP INTERFACE. 

SINGLE I TANDEM 
I 

CABINETI -> '-' l_Q 0 1 <- CABINETI 
I 

MDI MCA 100 00 01 MCA MDI 
ADDR ,- ADDR 

SP I 01 02 03 SP 
I 

SMI scu I oo 00 08 scu SMI 
ADDR ,- ADDR 

CPU I 01 01 09 CPU 
IS P lo scu la xx scu OI S Pf 

SCD 0 IC O Ii CPU la xx CPU 11 C OI SCD 0 
ID R IL SP I~ A SP LI D RI 
I T R SP B SP RI Tl 
IS P IOI scu xx scu 01 S Pl 

SCD l IC o 111 CPU 11 ::t:1 CPU 11 C OI SCD 1 
ID R t!J_sP 11= SP LI D RI 

T R SP s· SP R T 
s p 10 IMXO A A IMXO 0 S Pl 

scu 0 IC o I CPUOllA A I ICPUO 11 C OI scu 0 
IU R 121 IMXll I- B 11 IMXl 21 U RI 
I T 131 CPUII ,- B CPU 3 T 
IS P I o IMXll I I A 11 IMXl IOI S·PI 

scu 1 IC O 11 CPUll 1- I A I ICPUl 11 C OI scu l 
IU R I IMXOl I= Bl 11 IMXO 21 U RI 

T 3 CPUO Bl I ICPUO 31 Tl' 
CABINETt -> 11 0 01 ll I <-CAB INETt 

11 

S IOOLE TANDEM 

I .... 



DPS 8000 HARDWARE COMPONENT DESCRIPl'IONS 

0 SP OPERATIOO SYSTEM 

MAINTENANCE SUBSYSTEM 

SOFTWARE COMPONENTS 

* REAL TIME, INTERRUPl' DRIVEN, MULTI-TASKING AND 
MULTI-PROORAMMIR:; SOF'IWARE ENVIRONMENT. 

0 DEVICE DRIVERS 

* DISK DRIVER 

o ONE DRIVER FOR BOTH THE WINCHESTER AND FLOPPY 

* MDI ORNER 

* SMI DRIVER 

0 APPLICATION PROGRAMS (SP COMMANDS) 

* COMMANDS MAY COME FROM: 

o THE MASTER CONSOLE CONNECl'ED TO THE CONSOLE IPC 

ESC t SP > FOLLCJtlED BY THE SERVICE PROCESSOR COMMAND 

ISP>HELP_ 

ESC I nn > nn • MCA MDI I followed by the MCA CMD 

tOO>HELP_ 

ESC I SP > MCA nn FOLLCMED BY THE MCA COMMAND . 
ISP>MCA 00 HELP 

o A COMMAND FROM GCOS 8 OR TOLTS THROUGH IMX CHANNEL 3 

' . 
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DPS 8000 HARDWARE COMPONENT. DESCRIPI' IONS 

0 SP SELF TESTS 

MAINTENANCE SUBSYSTEM 

SOFTWARE COMPONENTS 

* SP SELF TESTS ARE RUN WHENEVER THE SP IS POWERED ON OR WHEN THE 
SP LOAD BUTTON IS PUSHED. 

* EXECUTION TIME GOAL IS 30 SECONDS. 

* ERROR REPORT!~ MECHANISM DEPENDS UPON HCW FAR THE SELF TESTS 
PROCEED. 

o BASIC PROBLEMS ARE REPORTED USING THE PROGRAM CODE LIGHTS ON 
THE SP CONTROL PANEL. 

o IF THE SELF TESTS PROCEED FAR ENOUGH, THE PROBLEM IS 
REPORTED ON BOTH THE PROGRAM CODE LIGHTS AND THE OPl'IONAL 
MAINTENANCE CONSOLE. 

I ' 
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DPS 8000 HARDWARE COMPONENT DESCRIPI'IONS 

MAINTENANCE SUBSYSTEM 

MAINTENANCE SYSTEM FUNCTIONS 

0 THE SP/MCA HAS THREE BASIC FUNCTIONS: 

* RUN NF'l' ON ALL CPUS AND SCUS IN THE SYSTEM. 

o ALSO INITIATE MCA RUN NFTS FOR THE IMX. 

* PROVIDE SYSTEM STARTUP AND INITIALIZE FUNCTIONS. 

o LOADIH; PIRftWARE INTO THE CPUS, IMXC AND IPCS. 

o LOADING PHYSICAL CONFIGURATION IN 'l'BE CPUS AND SCUS AND 

o COORDINATE INITIALIZATION AND BOOTLOAD PROCESS. 

* MONITOR THE SYSTEM FOR DRASTIC FAULTS AND REPORT THEM TO TE 
SYSTEM CONSOLE. 

o LOSS OF POWER CONFIDENCE. 

o ANY CPU STOPPIM:; DUE TO INTERNAL ERROR. 

FUNCTIONS BELONGING TO THE OS 

0 FAULT RECOVERY OR RETRY 

0 DYNAMIC CONFIGURATION OR RECONFIGURATION OF THE.SYSTEM. 

SYSTEM AND SUBSYSTEM TESTING 

0 THE SP MAJOR TASK IS RUNNI~ THE NFTS ON CPUS AND SCUS. 

* ON-LINE (GCOS MODE) 

* OFF-LINE (IDLE). 
I I 

0 NFTS CAN BE INITIATED FROM: 

* THE SYSTEM CONSOLE 

0 THE SP WILL CONTROL THE MCA FOR RUNNING NFTS ON'THE I/O SUBSY; 
(IMX CENTRAL AND CHANNELS). 

, _ .,., 



SP AND MCA CONFIGURATION FILES 

0 BOTH THE SERVICE PROCESSOR AND THE MAINTENANCE CHANNEL ADAPTER 
. HAVE ACCESS 'l'O DISK S'l'ORAG E 

* TUE SERVI CE PROCESSOR HAS: 

o WINCHESTER DISK (PRIMARY) 

o 5.25 INCH FLOPPY (BACKUP) 

* THE MAINTENANCE CHANNEL ADAPTER 

o 'lWO 5 .25 INCH FLOPPYS (OPPER • PRIMARY, L<JtlER • BACKUP) 

0 BOTH THE SP AND THE MCAs WILL USE THESE DISKS FOR: 

* FIRKf ARE 

* CONFIGURATION FILES 

* SP /MCA PROORAMS 

0 THE CONFIGURATION FILES FOR THE SP DEFINE: 

* SCU CONNECTED PROCESSORS (IMX, CPU) 

* THE UNITS AND UNIT ADDRESS OF THOSE THINGS CONNECl'ED TO THE SMI 

* THE UNITS AND UNIT ADDRESS OF THOSE TH Itl;S CONNECTED TO THE MDI 

* UNIT REVIS IONS 

* AVAILABILITY (ACTIVE/NOT ACTIVE) 

* FIRr+lARE REVIS ION . 
* LOOI CAL NAMES (CPU, SCU, CSP ••• ) 

' . 



SP AND MCA CONFIGURATION FILES 

0 THE CONFIGURATION FILES FOR THE MCA DEFINE: 

* PHYS ICl\L IMX CONFIGURATION 

o IPC NUMBER AND TYPE OF INTERFACE 

o LOOICAL PRIMARY AND ALTERNATE CHANNEL NUMBERS 

o HARDWARE REVISION LEVELS 

* IMX AND HOST BOOT INFORMATION 

o TYPE OF OPERl\TI~ SYSTEM BEI~ BOOTED (GCOS 8, CP6, ~ 
IV) 

o BOOT DEVICE DESIGNl\'rOR AND TYPE 

o FIRWWARE NAMES AND REVIS IONS 

* MEMORY PORT CONFIGURATION 

* MCA OPI' IONS 

o HARl:MARE TRACES AND FAULT HANDLING 

0 J\I,L CONFIGURATION FIL ES ARE BUILT AND MAINTAINED BY EITHER 'I 
OR MCA USING THE MASTER CONSOLE. 

U INDIVIDUAL FILES WILL REFLECT SPECIFIC CONFIGURATION POSSIBI 
OF THE DPS 8000 

I I 



SP ANO MCA CONFIGURATION FILES 

0 DURI?-li SYSTEM INSTALLATION, THE REQUIRED CONFIGURATION FILES WILL 
BE BUILT BY HONEYWELL BULL. 

0 WITHOUT NAMING CONVENTIONS, THE SP ANO MCA CONFIGURATION FILES CAN 
BE NAMED ALMOST ANYTH IN:;; 

* NO MORE THAN EIGHT (8) CHARAcrERS FOR MCA, 

* MCA CONFIGURATION FILE NAMES MUST BEX;IN WITH ".C" 

* NO MORE THAN EIGHT· (8) CHARACTERS FOR THE SP, 

0 NAMIOO CONVENTIONS ARE ESTABLISHED IN ORDER TO PROPERLY DESCRIBE 
THE CONTENT OF ANY GIVEN CONFIGURATION FILE. 

* SO THAT ALL USERS REFER TO THE CONFIGURATION FILES IN A 
CONSISTENT MANNER. 

0 THESE NAMING CONVENTIONS ESTABLISH FILE NAMES WHICH REFLECT THE 
NATURE OF A GIVEN CONFIGURATION FILE. 

* WHICH SERVICE PROCESSOR 

* S HIJLE OR 'l'ANDEM OR SPLIT TANDEM SYSTEM 

* THE SPLIT OFF SIDE OF A TANDEM 

* WHICH SCU MEMORY I.S LCM MEMORY 

.. •-" 

I ' 

.1 



SP AND MCA CONFIGURATION FILES 

SP CONFIGURATION FILES 

0 THE FILE NAME WILL BE EIGHT (8) CHARACTERS OR LESS 

0 THE FILE NAME WILL IDENTIFY THE SERVICE PROCESSOR TO WHICH I' 
A p PL I ES I ( E. G. I s PO 0 R s p 1) • 

0 THE FILE NAME WILL IDENTIFY THE SIZE (NUMBER OP CPUs) OF THE 
SYSTEM, (E.G., SIN:;LE, TANDEM). 

1st scu 
S UGL E 1 CPU 
TANDEM 1 CPU 

2nd scu 

1 CPU 

0 THE FILE NAME WILL PROVIDE OPrIONAL CHARACTERS 'l'O INDICATE S 
SYSTEM, SPECIAL CONFIGURATION, ETC. 

0 THE UNITS WITHIN A CABINET (CPU, SCO, AND IMX) WILL HAVE THE 
NUMBER AS THE CABINET, (CPU 0, SCU 0, IMX 0 IN CABINET 0). 

0 THE CABINET NUMBERS WILL NOT CHAR;E WHEN A SYSTEM IS LOOICAL 
SPLIT, e.9., CABINET 1 IS STILL CABINET 1 AFTER A SYSTEM SPL 
AND THE UNITS ON THAT CABINET ARE STILL CPU 1, sea 1, AND IM 

0 ALL THE ABOVE YIELD A FILE NAME STRUCTURE AS FOLL~S: 

Stsizexy 

Where: St • so or Sl (SP Number) NO DEFAULT 

size = SING, TAND (NO DEFAULT) 

xy • Optiona~ Qual if ie_rs: 

H • Half Of System 

BR • Bal f Of Sy st em Rel eased 

1 • SCU 1 is low memory (SCD 0 is defc 

* IN A SINGLE SCU SYSTEM, "SCO 0 is low memo,rY," IS IMPLICI~ 
EXPRESSED 

* THE PRESENTS of the Optional qualifier H INDICATES A HALI 
SYSTEM CONFIGURATION FILE NAME. 

* THE PRESENTS OF THE HR QUALIFIER INDICATES THAT THE FILE 
SPECIFIES A 2 SCU SYSTEM WITH l SCU RELEASED 

..... 



SP AND MCA CONFIGURATION FILES 

SP CONFIGURATION FILES 

EXAMPLE FILE NAMES 

Full System File Names: 

SO SING SP 0 control/ SCU 0 low memory - SING le CPU 

SOTl\ND SP 0 control/SC_U 0 low memory - TAN Dem CPUs 
SO'l'ANDl SP 0 control/ scu 1 low memory - TANDem CPUs 
SlTAND SP l control/Seu 0 low memory - TANDem CPUs 
SlTANDl SP l control/Seu 1 low memory - TAN Dem CPUs 

Half Sy stem File Names: These files describe half of the system. 

SOT AN DH 
Sl Tl\NDH 

SP 0 control/Seu O low memory - Half TANDem system 
SP 1 control/Seu l low memory - Half TANDem system 

Full System, Half Released File Names: These files describe the full 
system but show all ports masked on the units that have been 
released. These files allow GCOS 8 to recognize the released units 
during startup so that the system can be dynamically expanded to a 
full system if necessary. 

SOTANDHR SP O control/Seu O low memory - Half released tandem 

SlTANDHR SP l control/Seu 1 low memory - Half released tandem 

0 SP WINCHESTER IS SHIPPED WITH 5 CONFIGURATION FILES. 

S'KiLE TANDEM . TRIP QUAD DEFAULT 

0 NONE OF THESE FILES SHOULD BE DELETED OR MODIFIED. 

0 THE DEFAULT FILE WILL BE USED IF THE FILE NAME INt THE •CURRENT 
CONFIGURATION FILE NAME REX;ISTER• IS BAD (BATTERY BACKUP BAD) 

I ' 
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SP AND MCA CONFIGURATION FILES 

MCA CONFIGURATION FILES 

0 THE FILE NAME WILL BE EIGHT (8) CHARACTERS OR LESS. 

0 THE FIRST 'IWO CHARAcrERS OF THE FILE ~ BE •• c•. 

0 THE FILE NAME WILL IDENTIFY THE NUMBER OF SCUs IN THE SYSTEM 
e.9., SINGLE OR DUAL. 

0 THE FILE NAME WILL PROVIDE OPl'IONAL CHARACTERS 'l'O INDICATE S 
SYSTEM, SPECIAL CONFIGURATION, ETC. 

0 'l'H E IMX WITH IN A CAB IN ET WILL HAVE THE SAME NUMB ER AS THE CA 
NUMBER, e.9., IMX 0 IN CABINET O. 

0 THE CABINET NUMBERS WILL NOT CHANGE WHEN A SYSTEM IS LOOICAL 
SPLIT, e.g., CABINET 1 IS STILL CABINET 1 AFTER A SYSTEM SPL 
AND THE IMX ON THAT CABINET IS STILL IMX 1. 

0 ALL THE ABOVE YIELD A FILE NAME STRUCTURE AS FOLLCHS: 

• Csizexy 

Where: .c = Required first two characters in the name 

size - SIN.,; or DUAL (number of SCUs) NO ·DEFAULT 

xy • Optional qualifiers 

H = Half Of System 

1 • SCU 1 is low memory (SCU 0 IS DEF~ 

* THE ABSENCE OF Optional qualifier H INDICATES A FULL SYS1 ' . 



Full Sy stems 

.CS ING 

.CDUAL 

• CDUALl 

SP AND MCA CONFIGURATION FILES 

MCA CONFIGURATION FILES 

EXAMPLE FILE NAMES 

SCU 0 low memory - SINGle SCU system 
SCU O low memory - DUAL scu system 

scu l low memory - DUAL SCU system 

Half (Split) System 

.CDUALH Half System - One (1) SCU Configured -

I ' 



SP AND HCA CONFIGURATION FILES 

FILE Nl\MES FOR DIFFERENT SYSTEMS 

ON a Single CPU System: 

ON SPO ON HCAO 
SOS ING • CS ING 
DEFAULT 

On a Dual CPU System: 

On SPO On SPl 
*l 501'1\ND SITAND 
*2 SOTANDl SlTANDl 
*3 SOTANDH SlTANDH 
* 4 SOTANDH R Sl TANDH R 

On MC1\0 
.CDUAL 
.CDUALl 

.• CDUALH 
.CDUAL 

On MCA! 
.CDUAL 
.CDUALl 
.CDUALH 
.CDUAL 

*l) Files to use when low memory is on SCU 0 
*2) Files to use when low memory is on SCU 1 
*3) Piles to use on non-expandable split system. 
*4) Files to use on expandable split systems. (Some SP commands 

not work with these files) 

I r 



DPS 8000 INITIALIZATION AND BOOTLOAD 

POW ER UP INITIAL IZ AT ION 

0 THE SERVICE PROCESSORS WILL EXECUT·E SELF TESTS, LOAD THE SP PRCGRAM 
FROM THE WINCHESTER, AND AFTER POWER UP SF.QUENCE WAIT FOR THE 
MASTER CONSOLE READY SIGNAL 

* ERROR INDICATION WILL APPEAR IN THE TWO PROGRAM CODE DISPLAY ON 
THE SP PANEL 

0 THE MAINTENANCE CHANNEL ADAPl'ER WILL EXECUTE SELF TESTS, LOAD THE 
MCA PROORAM FROM ITS DISKETTE O, CAUSE ITS MASTER CONSOLE TO RUN 
SELF TESTS, LOAD IMXC FROM DISKETTE AND THEN SIGNAL MC READY TO 
THE SP 

0 AT TH IS POINT THE SP AND MCA (s] ARE RUNNING 

* 'l'H E SERVICE PROCESSOR: 

WILL TES1' ITS CONTROL SP SWITCH (AM I A CSP?) AND IF OFF, IT 
WILL S1'0P, IF ON l'l' 15 'l'H E CONTROL SERVICE PROCESSOR AND MU ST 
CONTINUE 

l\F'rER ME~1t1RY HAS CJ .. F.ARED, 'l'llE CSP WILL TEST ITS SYSTEM AUTO LOAD 
SW l'l'Cll. IF' 11' rs ON 'l'H F. s p IN 11' Il\J ... IZ AT ION w ILL CONT !NU E, 
a.rn ERW IS E IT w n.1~ NU'r GO l\NY FU R'l'H ER UNTIL IT RECE lV ES 'l'H E 
"RLOl\D" COMMANL> FROM 'l'llE MJ\STER CONSOLE. 

THE CSP NC:W WILL LOAD CONFIGURATION INFORMATION INTO THE SCUs 
ANO THE SCUs ARE THEN READY (THE PROPER FILE NAME HAS BEEN 
REMEMBERED IN THE SPs CLOCK BOARD) 

THE CSP W·ILL CAUSE FIRKiARE LOAD TO THE CPUs 

* AT T~IS POINT 'l~E SCUs, CPUs AND SPs READY. THE MCA Hl\S BEEN 
DO ni; TH IOOS ALSO: 

* AT EACH MCA 

'l'HF. MCI\ WILL I ... 01\D CONFIGUR/\'rION INFORMATION TO 'TH•E IMX. THE 
PRU PER FlLE N/\ME 111\S BEEN S/\VED ON 'l'H/\T MCAs, P,RODUCT ION FLOPPY 

THE MCA WILL RESET EACH IPC EXCEPT FOR THE MASTER CONSOLE IPC 
AND EACH I PC WILL RUN SELF TESTS 

THE MCA WILL LOAD FIRMWARE INTO EACH IPC 



DPS 8000 INITIALIZATION AND BOOTLOAD 

. MAINTENANCE SYSTEM FUNCTIONS 

SYSTEM INITIALIZATION AND BOOTLOAD 

OPERATING SYSTEM BOOTLOAD 

0 OPERATIN:; SYSTEM BOOTSTRAP FUNCTIONS (AS A RESULT OF ONE OF 1 

FOLLCW ING) : 

* SP COMMAND !BOOT FROM SYSTEM INITIALIZATION 

o THE CONTROL SP (CSP) FORWARD..fTHE BOOT COMMAND TO THE B1 
MCA. 

o THAT MCA CHECKS THAT AN INIT FUNCTION HAS BEEN DONE, I' 
THE BOOT PROCESS IS DENIED. 

o THAT MCA LOADS THE BOOTSTRAP PROORAM INTO MAIN MEMORY 

o THAT MCA FORCES THE IMX TO ENTER THE CONNECT STATE. 

o UPON COMPLETION OF DATA TRANSFER FROM BOO'l' ~fVICE, THE 
ISSUES TERMINATION INTERRUPT TO THE{°~";t8~E' CPU, 

o THE UNMASKED CPU EXECUTES THE PROGRAM IN MAIN MEMORY. 

t I 
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DPS 8000 INITIALIZATION AND BOOTLOAD 

INITIALIZE FLCW 

SPs 
POW ER UP (all SPs) 
or 
SP LOAD (that SP) 

EXECUTE SF.LF TESTS 
LOl\D PROO RJ\M FROM JH SK 
WAIT FOR MASTER CONSOLE 

TEST CSP SW ITCH 
OFF - DONE 
ON - CSP CONTINUES 

-----> CSP 

RLOAD 
RESET 

LOAD 

WAIT FOR MEMORY CLEAR 
TEST SP PANEL AUTO-LOAD 

OFF - WAIT FOR RLOAD 
ON 

FULL UNIT [s] RESET 
CPUs STOPPED 

CLEAR CONFIG ams 

LOAD scu CONFIG Rms 
LOAD CPU FIR*ARE 
LOAD CPU CONFIG Rms 

MCAs 

EXECUTE SELF TESTS 
LUAD PROGRAM FROM DISK 
LOAD IMXC FROM DISK 
RESET MASTER CONSOLE 

RUNS SELF TEST 
INITIAL IZ ES 
START MDI POLLIR; 

RESET ALL IPCs EXCEPr CONSOLE 
IPCs RUN SELF TESTS 

LOAD F/W TO IPCs FROM DISK 

' . 



DPS 8000 INITIALIZATION AND BOOTLOAD 

IN IT.I.AL IZ E FLGW 

I 
I BOOT I 

QUEUES CLEARI?I; MEMORY I 
QUEUES OS BOOT I 

INIT · 1 

BOOT 

HALTS ALL CPUs I 
RESETS ALL SCUs I 
INIT SCU CONFIG REX.; I 
SEND SYSTEM INIT- - - - -INIT ALLCMED - NO DONT DO IT 
WAIT, l\LLCM MCA RESET RESET IMCX 

DROP SYSTEM INIT 
LOAD CPUs CONFIG REX.;s 
r ... OAD scus CONFIG nros 
IBOOT COMMAND? 

NO - UONE 
YES 

CLEAR MEMORY 

SET TIMER 
BOOT TO BOOTING MCJ\ 

MCA BUSY? - - > 
NO - DONE 
YES 

I 
T lME OUT? 

NO 
YES 

INFORM OPERATOR 
DONE 

WAIT FOR SYSTEM !NIT TO DROP 

MCA INITil\LIZE 
S'l'ART IMXC 
TEST/ ST 1\RT I PCs 
ISSUE RSOs 
DONE 

MCA BUSY? 
YES, RE'IU RN BUSY 
NO, RETURN NOT BUSY 

SYS INIT EXECUTED? 
NO, R&J ECT BOOT, & DONE 
YES 

LOAD BOOTSTRAP PROGRAM 
START CIOC 

DONE 

I ' 



MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

COMMAND INVOCATION 

0 THREE MAIN LEVELS OF •coMMANDs• VIA THE IMX CONNECTED SYSTEM 
CONSOLE (IN ALL CASES, THE RETURN KEY IS THE END OF MESSAGES) 

COMMAND INTERPRETER 

CONSOLE IPC 

COMMAND START 

ESC I 

CONTROL SERVICE PROCESSOR ESC t SP 

MDI ADDRESS ESC I nn 

GCOS 8 RETURN 

MAINTENANCE 
SUBSYSTEM 

COMMANDS 

. 0 'lWO OVERALL TYPES OF MAINTENANCE SYSTEMS COMMANDS 

* CONSOLE VERBS 

o THOSE COMMANDS RECOGNIZED BY THE CONSOLE IPC 

* OPERATOR COMMANDS 

o THOSE COMMANDS THAT ARE UNDERSTOOD BY THE SP OR MCA. NOTE, 
SOME OF THESE COMMANDS REQUIRE ADMINISTRATION MODE AND ARE 
NOT COVERED IN THIS TOPIC. 

0 IF THE CONSOLE IPC DOES NOT RECOONIZE THE COMMAND, IT WILL SEND IT 
OUT OVER THE MDI TO EITHER AN SP OR AN MCA 

0 TEN SECOND TIME OUT PER CHARACTER 

I ' 



MAINTENANCE SUBSYSTEM COMMJ\NDS (OPERATORS) 

COMMAND INVOCATION 

0 'l'HE SP AND THE MCJ\ WILL SEND MESSAGES/DATA TO THE MASTER CO: 

* SP D"TA WILL 1\PPEJ\ll BE'l'WEEN THE INITIAL COMMAND AND THE 
TERMINATION MESSAGE. 

o TERMINATION MESSAGES ARE: 

<<0000>> NORMAL TERMINATION 

<<0001>> SP DETEcrED ERRORS (TEST COMMAND) 
0 

<<OPFF>> 

<<1000>> INPUT REQUIRED PROM OSER 

<<2001>> FUNCTIONAL TESTS DETECTED ERROR 
0 

<<2FFP>> 

<<3001>> MCA DETEcrED ERRORS 
0 

<<3FFF>> 

<<4000>> INVALID COMMAND 

<<8000>> SP/MCA INTERNAL ERROR 

o <<0000>> OR <<4000>> WILL FOLL<Jtl ANY DATA THAT MAY ff4 
BEEN TRANSMITTED AS A RESULT OF EXECUTING A COMMAND. 

* THE MCA DATA AND MESSAGES WILL BE PRECEDED BY AN'IDENTIF: 

o THE NUMBER SIGN (I) 

o THE MCA MDI ADDRESS nn 

o THE LESS THAN (<) SIGN 

o THE MESSAGE OR DATA 
I ' 

o 100< message from MCA 
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MJ\INTENJ\NCE SUBSYSTEM COMM/\NDS (OPERATORS) 

CONSOLE VERBS 

0 IN THE NON-DEDICATED MODE, THE USER MUST PRECEDE EACH CONSOLE VERB 
WITH 'l'HE "ESC" "I" "SP" OR "ESC" "I" "nn" WHICH WILL TELL THE 
CONSOLE I PC WHERE 'l'O S ENlJ 'l'HE COMMAND. 

0 JN 't'H E DEDICATED MODE TH F. USER NEED N01' USE THE ESCAPE SEQUENCE 
PR JOH 'J'O 'J'JIE UF.S JRf;l> COMMAND. JUS1' S'l'l\RT ENTERING THE COMMAND 
AND THE CONSOLE IPC WILL AUTOMATICALLY ADD THE ESCAPE SEQUENCE IN 
ACCORDANCE TO THE TYPE OF DEDICATION. 

* TO DEDICATE TO THE CONTROL SERVICE PROCESSOR 

IENA CSPI 

0 ONCE IN THE DEDIC1\TED MODE, THE USER CAN STILL USE THE ESCAPE 
SEQUENCE. THAT IS new ONE WOULD MOVE THE DEDICATION TO THE MCA. 

* THE USER CAN 1\LSO ENTER THE IENA MCA OR THE IENA CSP. 

0 DEDICJ\TED MODE WII,[, S"l'l\Y lJN'rlL THE USER ENTERS THE fENI\ CON 
COMMAND on I\ CONNECT IS RECEIVED FROM 'l'H E HOST OPERAT 100 SYSTEM. 

I ' 
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MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

CONSOLE VERBS 

0 SPECIAL COMMANDS THAT EFFECT THE OPERATIM; MODES AND CONFIGURA'I 
OF THE CONSOLE IPC ITSELF. NOT TALKING ABOUT GCOS CONSOLE VEF 

* THESE COMMANDS MAY COME FROM THE LOCAL TERMINAL OR THE REMO'l 
MAINTENANCE TERMINAL 

0 THE CONSOLE VERBS ARE USED TO ENABLE/DISABLE THE FOLL~ING 
FUN CT IONS : 

IENA REM 
IDIS REM 

IALL MAI 

IENA TEX 

IENA MON 
IDIS MON 

tENA CON 

IENA MD 

IDIS MD 

fEN1\ CSP 
IENJ\ CSPt 

tEN1\ LCG 
IDIS LOO 

ISTA 

IBIS 

tACK ERR 

ENABLE/DISABLE THE REMOTE MAINTENANCE TERMINAL 

ALL~ REMOTE MAINTENANCE TO BE PERFORMED 

ENABLE '!'EXT COMMUNICATIONS BETWEEN THE LOCAL ANO RE~ 
TERMINALS 

ENABLE/DISABLE MONITORING BY THE LOCAL TERMINAL 

ENABLE CONSOLE MODE, NOT DEDICATED 

ENABLE/DISABLE MULTIDROP MASTER CONSOLE (ONLY ONE M< 
PER CSP) 

ENABLE CONTROL SERVICE PROCESSOR COMMUNICATIONS 
DEDICATE 'l'JJE 'l'ERMINAL TO CSP COMMUN I CAT IONS 

ENABLE/DIS/\B LE llARDCOPY PRINTER 

S'l'ATU S - OU'l'PUT 'I'll E CURRENT IPC CONSOLE STATUS 

HISTORY DISPLAY OF THE LAST 256 BYTF.S EXCBAOOED BET\' 
THE IMX, THE SMI AND THE CONSOLE IPC •. 

ACKNOWLEDGE ERROR - THIS COMMAND WILL SUPPRESS THE ? 
RESPONSE ERROR MESSAGE FOR EACH NON-RESPONDING 
MULTIDROP TARGET 

I ' 

t MULTIDROP ERROR: NO RESPONSE I 
I DETECTOR- CONSOLE MCA/SP• 021 

IACK ERR 



MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

SERVICE PROCESSOR COMMANDS 

0 THESE COMMANDS MAY BE ENTERED IN EITHER THE DEDICATED OR 
NON-DEDICATED 1«lDE. 

0 AFTER THE ESCAPE SEQUENCE, •Esc• ••• •spf I THE CONSOLE IPC w ILL 
ADD THE •> 11 CHARACl'ER. THE COMMAND ENTERED WILL BE SENT TO THE 
CONTROL SERVICE PROCESSOR. 

I ' 
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MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

SERVICE PROCESSOR COMMANDS 

ISP>l\SS IGN HELP 
tSP>ASSIGN CONFIG [conf ig-file-name] 

The ASSIGN program changes the current SP configuration file 
the specified f i!ename but does not cause the selected SP to 
reload· its configuration. 

EXAMPLE: 

ISP>ASSIGN CONFIG SOTAND 

The current config file is SOTAND 

<<0000>> ASSIGN, normal termination 

ISP> BOOT [ IMXn) [ON] [ CN J [TYPE] 

The Boot program is responsible for booting the operating sy: 

EXAMPLE: 

ISP> BOOT 

I ' 



MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

SERVICE PROCESSOR COMMANDS 

ISP>DIR inpath-list [toloverlafter outpath-name] [options] 

DIR will list the names and attributes of the data and directory 
files contained in a given directory. 

EXAMPLE: 

ISP>DIR /BOSTCFG 
01 Aug 87 10:17:~3 
DIRECl'ORY OF /BOSTCFG ON VOLUME winnie 
single tandem trip quad 
SOTANDH SOTAND SOTANDHR 

ISP>HELP [command [topic]] 

default 

HELP will return varying degrees on command information. 

EXAMPLE: 

ISP>HELP -
Help is available for the following operator topics . 
VERSION HELP ST/\TE MCA VERIFY 
COMPARE HML PJ\U SE ADM IN EXIT 
LOAD SCL SPT RLOAD CON FIG 
RESET SHIFT COPYJRNL Ml\INT READ 
DPM MPM NF'l' DISPLAY R-MEM 
W-MEM R-CONQ W-CONQ RO IN'l~ W-INTO 
R-11 ITS CONFDATA IBOO'l' INIT BOOT I 

SWITCH /\SSIGN 

<< 0000>> HELP - normal termination 
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MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

SERVICE PROCESSOR COMMANDS 

ISP>IBOOT (IMXnJ [DNJ [CNJ (TYPEJ 

IBOOT is a combination of the INIT and BOOT commands. IBOOT wi 
al so clear main memory. 

ISP>INIT (HELP] 

INrr is responsible for initializing the system prior to BOOT. 
The program will send a ~stem initialize through the scu port: 
The configurations will ~loaded and the CPU's left running. 
LOAD or RLOAD must be done at least once before doing the INIT 
the AU'IO LOAD switch was up during power-up. 

EXAMPLE: 

tSP>INIT_ 

ISP>LOAD [parameter!] [parameter2) (parameterl] 

LOAD is responsible for loading firmware and configuration 
information into any configured CPU and loading configuration 
information into any configured scu. · 

I I 

EXAMPLE: 

SPt>LOAD CPU l 
CPU l LOADED CCS•AC ECS•HP PATROL•AA CONFIGU.RATION 

<<0000>> - LOAD APPLICATION - NORMAL TERMINATION 



MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

SERVICE PROCESSOR COMMANDS 

ISP>RESET SCU ICPU ISYS IHELP 

RESET will do a full unit NFT reset on the specified unit. RESET 
leaves the CPU run flip flop off. 

EXAMPLE: 

ISP>RESET CPU l 

<<0000>> RESET - NORMAL TERMINATION 

tSP>RLOAD SYS I .Cxxxx I CPU n ISCU n IHELP 

RJ .. OAD RESETS and then LOADs firmware into the specified unit. 
xxxx allows specifying another guiding SP _configuration file. 

tSP>SWITCH target options 

SWITCH allows the operator to enable/disable ports on the SCU and 
CPU • 

target • SCU nlCPU n 
options• PORT n <ONIOFF> 

IS P>SW ITCH SCU 0 PORT 2 OFF 
I ' 
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MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

MAINTENANCE CHANNEL ADAPTER COMMANDS 

0 THESE COMMANDS MAY BE ENTERED IN EITHER THE DEDICATED OR 
NON-DEDICATED f«>DE. 

0 AFTER THE ESCAPE SEQUENCE, •Esc• ••• •sp• ' THE CONSOLE IPC ~ 
ADD THE •>• CHARACTER 'lU INDICATE THAT THIS LINE WAS SENT TO ~ 
CSP. HERE YOO SHOULD USE THE SP MCA nn COMMAND, TO TELL THE ( 
TO SEND THIS COMMAND TO AN MCA 

0 WHEN A LINE OF INFORMATION IS RECEIVED FROM A MAINTENANCE CHA! 
ADAPTER, THE CONSOLE IPC WILL ADD 100<,--,QLLCMED BY THE MESSA< 

I I 



Ml\INTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

MAINTENANCE CHANNEL ADAPTER COMMANDS 

ISP>MCA nn C 

C will display commands recognized by the MCA 

ISP>MCA nn DIR (drive] 

DIR will display the contents of the header (.DSPFILE) and the 
directory in that formatted area for the selected drive (~rive 0 
is default). 

EXAMPLE: 

ISP>MCA 0 DIR 

IOO<Title PRO DATE created 070287 IPI num WIPC66LA-
IOO<Uniqueid PILOT! Date chan9ed 070287 Disk dwg num 
t OO<Equi p Type MCA Diskette num l Of l 
tOO< Name Size Name . Size Name Size Name Size 
100<.DPSFILE OOlE .MCA OSED .CSPEER 0758 .CDNSS 0758 
I 00< .CDUALH 0758 MREX20AO 8100 MSYTLOAD lBOO MDUTLOAD 4200 
IOO<MBOOTlAO 5100 MBOOT2AO 1000 MSTATOAO 2EOO MCFIGlAO 4F00 
t00<MCFIG2AO 5100 MMUTLOAO JEOO MF ALTO AO 4200 MXFEROAO 1400 
IOO<MFUTLOAO 2400 MTUTLOAO 3700 MREADOAO 1600 MCFIGJAO 2F00 
IOO<MIMUDOAO 3COO MHUTLOAO 3EOO ICRDOOCO. scoo I·FTPOOEO 4COO 
tOO<IPR540CO 6600 IFDKOOFO 6300 IIMXCOFO C200 .COUAL 0758 
IOO<Blocks used: 1602 Blocks deleted: 16 Blocks remaining 836 

I r 

ISP>MCA nn HELP command 

HELP will display and/or list selected or all .MCA commands 
including console error messages. (RaJUIRES THE UTI DISKETTE in 
drive 1) 
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MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

MAINTENANCE CHANNEL ADAPTER COMMANDS 

ISP>MCA nn LISTCFIG [config file] 

This command will list the contents of the named conf iguratin 
in formatted form. If no name is specified, the current, in l 

file name will be used. 

tSP>MCA nn LOAD target I ' 

The LOAD command will load firmware to the target IPC, IMX or 



MAINTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

MAINTENANCE CHANNEL ADAPl'ER COMMANDS 

ISP>MCA nn PORT mport mask_state 

This command is used to enable or disable an IMX memory port. 

ISP>MCA nn RESET target 

This command causes the selected target to be reset, self-tested, 
and placed in an operational state if possible. 

ISP>MCA nn RLOAD target 

This command is a combination of the RESET and the LOAD commands. 

I ' 
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MJ\INTENANCE SUBSYSTEM COMMANDS (OPERATORS) 

OPERATOR COMMANDS 

MAINTENANCE CHANNEL ADAPl'ER COMMANDS 

ISP>MCA nn STARTREX 

This command will reboot the MCA 

tSP>MCA nn STATE target 

This command displays the current state of an adapter. 

ISP>MCA nn TIME [new date, new time] 

The TIME command sets the date and time in the MCA. 

new date • MMDDYY 

new time • hhmmss (hh • O to 23) 

I ' 
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MSU33 80 

POW ER SEQUENCE 

All power control within the 3380/1/2/3 disk system is controllE 

by the 3880 control unit. To power the disk system up, you 

will depress the power control button on the 3880 controller. 

Once the power switch has been depressed, the 3880 controller 

cycles up and starts power to each spindle in sequential order 

they are configured. If the 3880 has any problems in this 

startup sequence, it will advance to the next spindle and wil~ 

complete the entire process until all devices have power. If yi 

don't get the green all ready light on the 3880 for each spindl~ 

you will need to contact your site engineer. 

3380/1/2/3 1 8 DO NOT DAVE A WRITE PROTECT SfITCB. 

I ' 

3380/l/2/l'S DO NOT HAVE I.D. PLUGS. 

' IF AN BDA MUST BE MOVED, THE DEVICE NUMBER MUST BE CBA!l2ED WITH 

THE SYSTEM, (I.E., BOOT AND CRANGB CONPIG). 

1_£r 
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MSU3380 

POWER SEQUENCE 
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One Enable Disable switch and a green ready light for each 
m ech ani sem. 

One Power on/off switch and a green ready light for eaa:h • 
controller 

I I 

• .. ..... 
0.9 .. .. .... 
• ···-· D .~ .. . ..... 

One red AC Power On light which indicates AC power to the unit 
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MSU33 80 

81\SIC CONFIGURATION 

I/O CENTRAL 
I I 
I I 
I I 

1-------~------1 
I I 
I MSP3880 I 
I I 
1------~----1 

I 
I 

MS03380 

MSU3380 · 

MS03380 

MSU3380 

PROCESSOR 

PRIMARY 
STORJ\GE ONIT 

SECONDARY 
STORAGE UNIT 

I I 

I ' 



MSU3380 

MASS STORAGE UNIT 

MASS STORAGE UNIT CONTAINS 2 CON'rnor .. LERS WHICH INTERFACE TO THE 
MSP3880 SERIES S'l'ORAGE DIREC.."J'ORS J\ND TO 1'HE HDA' S. 

CONTROLLERS PROVIDE DUl\L SIMULTANEOUS ACCESS TO ANY 'IWO ACTUATORS 
IN I\ STRING. 

I 

: . MASS STORAGE UNIT 
I 
I 

HOA HOA 
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MSU33 80 

MASS STORAGE UNIT 

MASS STORAGE UNIT CABINET CONTAINS 'IWO HEAD AND DISK ASSEMBLIES 
(HOA' S) EACH WITH '!WO ACTUATORS. 

EACH ACTUATOR IS INDEPENDENTLY ADDRESSABLE AND CAN BE CONSIDERED 
AS A SEPARATE DEVICE. 

HOA 1 S CONTI\ IN THE RECORDING MEDll\, READ/WRITE HEADS, AND 2 
ACTUATORS IN AN ENCLOSED ASSEMBLY FOR PROTECTION FROM 
CONTAMINANTS. 

,. 
' '--,. 
' '-

MASS STORAGE UNIT 

HOA HOA 
ACTUATORS ., v ... 

I ' 



MSU3380 

HSU3380/l-3382/3 CAPACITY & PHYSICAL ATTRIBUTES 

CAPACITY 
'lWO FORMATS AVAILABLE 
FORMAT SELECTABLE IN FIELD 

CAPACITIES 

UNFORMATTED 
512 WORD SECTOR (MSClB) 
64 WORD SECTOR (MSClA) 
512 WORD SECTOR (MSDlB) 
64 WORD SECTOR (MSDlA) 

PHYSICAL ATTRIBUTES 

UNIT 

2 1 520 MB 
1,846 MC 
800 MC 
3,697 MC 
1,604 MC 

PER 
ACTUATOR 

630 MB 
461 MC 
200 MC 
924 MC 
401 MC 

Each MSU3380/l/2/3 physical unit (i.e., cabinet) contains two 
physical device/spindles numbered in pairs of even-odd integers 
ranging from 0 to 31. 

LOO ICAL DEVICES AND SUBUNITS 
Devices (logical or physical) are the addressable entities.A 
logical device (subunit) is the software addressable entity, 
while a physical device (the actuator) is the hardware 
addressable entity. 

For MSU3380/MSC1A, all cylinders (0-883) withen each actuator are 
treated as one logical device.Each logical device must be 
described bn a $ Iyy statmentby a field of the form UNIT-dd,where 
dd represents the physical device (actuator). An explisit subunit 
designation is not permitted. 

For MSU3380/MSC1B, the cylinders within each actuator are 
partitioned into two logical devices, or subunits: cylihders 
0-441 are mapped ~subunit dd.O, whilecylinders 4~2~883 are 
mapped to subunit dd.l. 

For MSU3381/MSD1A, the cylinders withen each actuators are 
partitioned into two logical devices, or subunits: cylinders 
0-884 are mapped tc>subunit dd.O, whilecylinder.s 885-1769 are 
mapped to subunit dd.l 

For MSU3381/MSD1B, the cylinders withen each actuator are 
partitioned into three logical devices, or subunits: cylinders 
0-589 are mappea to subunit cld.O, cylinders 590-1179 are mapped 
to subunit ad.l and cylinders 1180-1769 are mapped to subunit 
dd.2. 
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MSU3380 

LCGICAL DEVICES AND SUBUNITS 

Lcx;ICAL DEVICES AND SUBUNITS 
For MSU3380/MSC1A, all cylinders (0-883) withen each actuator ar 
treated as one logical device.Each logical device must be descri 
a $ Iyy sta"tiiient by a field of the form UNIT-dd,where dd represe 
the physical device (actuator). An explicit subunit designation 
permitted. 

Front RDA 

actuator 
0 

logical device 
00 

actuator 
1 

logical device 
01 

actuator 
2 

logical device 
02 

Rear BDA 

actuate 
3 

logical dev 
03 

For MSU3380/MSC1B, the cylinders within each actuator are partit 
into two logical devices, or subunits: cylinders 0-441 are mappe 
subuni't dd. 0, while cy 1 inde rs 44 2-883 are mapped to subunit dd. l 

For MSU3381/MSD1A, the cylinders withen each actuators are parti 
into two logical devices, or subunits: cylinders 0-884 are mappe 
subun"Tt9dd.O, while cylinders 885-1769 are mapped to subunit dd. 

Front HOA 

actuator 
0 

logical devices 
0.0,.0.1 

actuator 
1 

logical devices 
l.Q,1.1 

actuator 
2 

1 ogi cal devices 
2.0, 2.1 

Rear HOA 

. actuate 
3 

logical dev 
3.0, 3, 

For MSU3381/MSD1B, the cylinders withen each actuator are partit 
into three logical devices, or subunits: cylinders 0-589 are maI 
subunit aa.o, cylinders 590-1179 are mapped to subunit dd.l and 
cylinders 1180-1769 are-mapped to subunit dd.2. 

Front HOA 

actuator 
0 

logical devices 
o.o, 0.1, 0.2 

actuator 
1 

logical devices 
1.0, 1.1, 1.2 

J-71 

'Rear HOA 

actuator 
2 

logical devices, 
2.0, ~.1, 2.2 

act ua tc 
3 

logical de' 
3.0, 3.1, 



MSU3380 

MAXIMUM PHYSICAL CONFIGURATION 

SYSTEM 
CBl CB2 

I I 
I I 
I I 

1---------------------~~1 
t 
I MSP3880/l 
I I 1-----------------------1 
I 
I STORAGE DIRECTORS 
I 
I 1 2 
1---------------~-------1 

I I 
I I 

I I 
I I I /_ /--------, 

__ L_C z:z I _..._I ____ 
ICONTROLLERJ. ICQ~TROLLERJ. ICONTROLLERI ICONTROLLERI 
I l I l I I I I 
I MS03380/ll I MSU3380/ll I MS03380/ll I MS03380/ll 
I I I I I I I I 
1-----~----1 1----------1 1----------1 1----------1 
I 1 I I I I 
I MS03382/31 I MSU3382/3l I MSU3382/31 

I I 
I MSU3382/31 

I I I I I I . I I 
1----------1 1----------1 1------------1 1----------1 

I I 

I t 



MSU3380 

HIGH AVAILABILITY SUBSYSTEM 

SYSTEM SYSTEM 
CBl CB2 CB3 CB4 

I I I I 
I I I I 
I I I I 

1--------------~---~---~1. 1-------------~---------1 
I I 

MSP3880/l I I MSP3880/l 
I I I I 1-----------------------1 1----------~------------1 
I I I 
I STORM:E DIRECTORS I I S'l'OMGE DIRECTORS 
I I I 
I 1 2 I I 1 2 
1-----------------------1 1----------~--------~---1 

\ I I I 
\ I I I 
\ I I I 
\ I I / __ _ 
\ l_o!-____ 11 /~/ : 

-, ~1---..... ;\ \1 l I 1? I I . 
I CONTROLLER I I CONTROLLER I I CONTROLLER I ICONTROLL 
I 1 I I I I I 
I MSU3380/ll I MSU3380/ll I MSU3380/ll I MSU3380 
I · I I I I I I 1----------1 1-------~--1 1----------1 1--------
1 I I I I . I I 
I MSU3382/31 I MSU3382/31 I MS03382/31 I MSU3382 
I -I I I I I I 
I ----------1 I -----------1 I ----------1 · I --------

I ' 
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RAPID ACCESS DATA SYSTEM. (RADS) / 

1----------~~-------1 
1· CPO MAIN MEMORY I 
I I 
I I 
I 1----1 
I I I 
I I RADS I. 
I I I 
1-----------------~-1 
I I/O CEHTRAL I 
1-------------------1 I I 

I I 
I I 

1--------------1 
I I 
I MSP3880 I 
1-~------------1 

I I 
I I 

1--------------1 
I 

MSU3380/l I , ____________ .. ___ , 
I ' I 
I MS03382/3 I 
1-----------------1 

RADS MAINTAINS A COPY OP FREQUENTLY 
USED DATA 
- REDOCBS.DISK ACCESSES BY 20-70' 

- PAST MEMORY ACCBSS 'fO DATA 

- MINIMIZES I/O BOORD SYSTEM TO 
INCREASBS CPO OTILIZATIOH 

PASTER OSER RESPONSE TIME 

INCREASES SYSTEM TBROUGBPOT 

REDUCES JOB EXECUTION TIME 

IMPROVES BALANCE BETWEEN CPO AND 
MASS STORAGE PERFORMANCE 

t I 

I t 

..... 
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MSU3380 

3380 FORMATTING 

MSU3380/l/2/3 UEVICES ARE FORMJ\'l'TED VIA FTAR, SIMILAR TO MTAR FOi 
MSUOSOO/MSUOSOl. 

EITHER 64-WORD SECl'ORS OR 512-WORD SECTORS MAY BE USED. 

ALTERNATE TRACKS WILL BE ASSIGNED BY FTAR. 

DEFECTIVE TRACK NO ALTERNATE ASSIGNED {I.E., TI BITS• 11) CAN'T 
BE USED ON 3380'5. 

THE TEST OPl'ION DURING DEVICE INIT IS NOT USED. ALTERNATE TRACK 
MANAGEMENT IS HANDLED BY FTAR AND THE STORAGE DIRECTOR. 

MEDIA El\RLY WARNING SYSTEM (MEWS) 

MEWS monitors and reports on the following types of disk media 
errors: 

a. Retries performed 
b. EDAC corre~tables 
c. EDAC uncorrectables 

MEWS issues error messages on the operator console whenever the 
user-specified threshold for any of the above error types is 
exceeded in a user-specified length of time. A me$sage is also 
issued if the total of all errors of any of the above types 
exceeds its threshold in its length of time. 

I I 

When a threshold is exceeded the operator is advised that an 
abnormal condition exists and on which device the• threshold was 
exceeded. 

·- ·11: 
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CONSOLE MESSAGE 

A new exception processing message has been implemented for FIPS 
mass storage devices. This message will precede the standard 
exception processing mess~ge for all errors encountered on these 
devices. This new message reflects the sense byte information, 
represented in hexadecimal, which is returned in the extended 
status from the i/o error. It is of the following form: 

* FMT v MC w SD xx DEV y SC zzzz I-CCC-DD 

where: 

v is the Format code from byte 7 bits 0 - 3 of extended status. 
w is the Message code from byte 7 bits 4-7 of extended status. 
xx is the Storage Directors Physical ID from byte 21 bits 0-7.of 

extended status. 
y is the Device Number from byte 4 bits 4 - 7 of extended status. 
zzzz is the Symptom code from bytes 22 & 23 of extended status 
I is the I/O controller number in decimal. 
CCC is the channel number in decimal. 
DD is the device number in decimal. 

The ICCCDO inf otmation is given for correlation with the subsequent 
standard exception processing message. 

On these devices a format code of •E• indicates a status of Storage 
Director Off Line has occurred. When this occurs, the subsequent GEPR 
message will indicate a major status of 12 and a substatus of 16. In thi 
case, it is' recommended that the •K• option be supplied to enable the 
operating system to route all further I/O for these devices to another 
channel. 

EXAMPLE: 

**FMT S MC 3 SD 10 DEV 0 SC 4000 0-32-51 
*Ml3 T 2225 DP 0-32-51 SAVEO 1121660 RI.i ? s 
*Ml3 T 2225 DP 0-32-51 SAVEO S.A.•1121660 DFl 
*Ml3 T 2225 DP 0-32-51 SAVEO RU ? r 

I -.L 

I ' 
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MSU3380 

CONSOLE MESSAGES 

ll LLINK 

<-----sector a word ~ 
points to SLT 

<-----sector Lock Ta 
<-----Pseudo Tracks~ 
<-----Alternate Trac 

Table (15 MAX) 

When you receive a message from the Exception Processor (GEPR) a 
of "v" copies data to an alternate software track and makes a tat 
to point to this alternate. 

EXAMPLE: 

*M03 T 25 DP 0-032-51 SAVEO RUV? v 

: . 
A console message will be issued to the operator. 

xxx 1-ccc-00 CCC/HH MO\TED TO TEMP ALTERNATE.(XXX•DEV ID) 

Running FTAR will assign a permanent alter114t~ track. 



MSU33 80 

CONSOLE MESSAGE 

APPENDIX B 

GEPR STATUS CODES AND ACTION TABLES 

MEDIA FAILURE 

STATUS DFSCRIPl' ION 

00/20 Channel ready, data 
corrected by EDAC 

00/01-03 Channel ready, 
retry was performed. 

03/20 Da ta al er t, cy cl i c 
check character alert 
uncorrectable by EDAC 

03/40 ·Data alert, cyclic check 
character alert, data 
verif icatation alert 

13/42 uncorrectable read in RAR 
part of write command. 

J-78 

RECOVERY ACl'ION 

Run f trl ran9e of seek address 
Run DSOR for ownership of space 
Run ftar to repair the track. 

( Same as above ) 

Obtain seek address. 
Retry I/) •R• option. 
Run f trl range of seek address • 
Respond with •v• option. 
Run Dsur for ownership. 
Return status to user "U" option 
Abott user •A• option. 
Run ftar to repair track. 
Notify CE. 

( Same as above 

( same as above 

I ' 



MTU8200 

SINGLE CHANNEL 

IMtJ/CBO/IOP 

I I I 
MTS820XIMT0820XIMT0820XI 

I I I 
IA-BOX I B-BOX I B-BOl I 

SWitchin9 Panel 

I I \ 
I Ch A ChB I \ 
I Enable (o ) Disable Enable ( o) Disable I \ 
I 0 (o ) 0 ( 0) I \ 
I 1 (0 ) 1 ( o) I 
I 2 (0 ) 2 ( o) I ->N4 
I 3 (o ) 3 ( o) I - 01 
I 4 (0 ) 4 ( 0) I . I 
I 5 (o ) 5 ( 0) I I 
I 6 (o ) 6 ( o) I I 
I 7 lo ~ 7 l o} I I 

' t 

' . 
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CBU/IMU/IOP-0 

SYSTEM 0 

MTS820X 

A-BOX 

MTU8200 

SINGLE CHANNEL 

MT0820X 

B-BOX 

MT0820X 

B-BOX 

CBD/IMD/IOP-1 

SYSTEM 1 

MT0820X 

B-BOX 

I,----
I 

SHARDED TAPE SUBSYSTEM B E'lWEBH '!WO SYSTEMS 

' 
I I 
I Ch A ChB I 
I Enable (o ) Disable Enable (0 ) Disable I 
I 0 (o ) 0 (o ) I 
I 1 (o ) 1 (o ) I 
I 2 (o ) 2 (o ) I 
I 3 (o ) 3 (o ) I 
I 4 (o ) 4 (o ) I 
I 5 (o ) s· (o ) I 
I 6 (o ) 6 (o ) . I 
I 7 (o ) 7 (0 ) I 

I I 

CBANNBL A POR SYSTEM 0 CBANNBL B POR SYSTEM 1 
I ' 
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DUAL CHANNEL 

I I 
I IMU/CBU/IOP-0 I IMO/CBD/IOP-1 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I· I 
I X-Bar Between A-Boxes 'l'-r I 
I I I 
I I I 
I I I I I 
IMTS820XI MTU820X IMTtJ820XI M'l'S820X I MT0820l 
I I I I I 
I A-BOX I B-BOX I a-aox I A-BOX I B-BOX 

THE B-CBANNEL CONTROLS DE.VICE ACCESS PROM TliE SECONDARY 
j: 

SVitching Panel 11 
CBtJ/IMUO CBO/IMOl · 11 

'! 

I I : I 

I Ch A ChB I 
I Enable (o ) Disable Enable (o ) Disable I 
I 0 (0 ) 0 {O ) I 
I 1 (o ) 1 (o ) I 
I 2 (o ) 2 (o ) I 
I 3 (o ) 3 (o ) I 
I 4 (o ) 4 (o ) I 
I s (o . ) 5 (o ) I 
I 6 (o ) 6 (o ) . I 
I 7 (o ) 7 ~o 2 I 

ONITS 0 TBROOGB 7 
SW itching Panel, 

MT0820 

B-BOJI 

IMU/CBt 

CBU/IMUl CBU/IMC 
I I ' 

I Ch A ChB 
I Enable (o ) Disable Enable (o ) DisabJ 
I 0 (o ) 0 (o ) 
I 1 (o ) 1 (o ) 
I 2 (o ) 2 (o ) 
I . 3 (o ) . .. ·- 3. .. (o ) 
I 4 (o ) 4 Co ) 
I 5 (o ) 5 (0 ) 
I 6 (o ) 6 (o ) 
I 7 (o ) 7 (o ) 

UNITS 8 TBROOOB 15 

.. 
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POWER APPLICATION 

-------------------------~-----

0 0 
0 

0 0 
0 

0 0 

I 
I 0 0 
I 0 
I 0 0 

···: I J. o .· •·· • rL .. 
0 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 
0 0 

0 0 
0 0 

0 

I 
I 
I 
I 
I 

0 
0 0 

0 0 
0 0 

0 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

TAP! CONTROL 
UNIT 

1 
I 
I 
I 
I 
I 

\ I 
\I 

I 

A (DOOR OPEN) 

@@ @@ 

@@ @@ 
@@ @@ 
@@ @@ 
@@ @@ 
@@ @@ 
@@ I@ 
@@ II 
@@ •• 
I (liJi)(j I <---- 1 
00000. 

m11Y1 
••••• 
I I I I -v ••• 

0000 -01 
0000 01 
0000 ol 

<--->I 
I 
I 1]<-1 --- 2 
I 
I -------1 
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MTU8200 

POWER APPLICATION 

\ 
\ \ <------DISKETTE UNIT 
\ \ 
~·-, ___________________ ..._..f' 

II I I 
I I I I 

tt 11 I ---1- 1----tt II I I 
II I I 
I I I I 

\ 11 I 1. 
\ ll I I 
\11--------~~--- I 

I\ 
\ 

1-----> 

\ 
\ 

\ 

\ 

\ INS ER 
I\ LABEL 

BEAD-----> (-) 1 I \ TO TB 
OPENING o o f \<--LEFT 

3 0 0 lT 
o o II 

0 

\ 
\ 

o II 
o o 11 

X I I <---BO 

\ 
\ 

\ 
NON REMOVABLE-----------> 
JACIET ' '\ 

' 

Jl H 
00 

0 0 
00 

\ 
\ 

\ 

' • 

~ 
; 
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EQUIPMENT OPERATION 

( ) ( ) ( ) ( ) ( ) ( ) <-----OPERATOR CONTROL 
< > < > < > < > < > < > PANEL 

--~-~--------------------------

0 0 0 
0 0 0 

0 0 0 0 
0 0 ,o 

0 0 0 

I 
I 

I I 
I 

'->/ : .... ' 
I; IT + '. : I o I 

; ! I 
... 

I i I I ! 
", t ! l I_ 

~ t v 
~ ;. 

! \ -

I ... I 
I ~ 

. " 

' 
---------------------------------------------------------1 
ti SELECl' II READY 
I I I I 
I 
I 
I 
II LOAD II START 
II REWIND 11 
I 
i 

WRITE I TAPE 
DISABLE I INDICATOR 

UNf~OAD RESET 
REWIND 

OPERATOR CONTROL PANEL 
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I 
IOPP LINEI IMACBINE II 
I I I ·ce ECK I I 

/~ ---
I I 

I ' 

IOFP LINEI WINDQl II 
I R!XlOEST I 11 

I 
I 
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0 
0 

-; 

. , 

I LOAD I 
IRDIINDI 

. ~.... l t 
: ~;I ..W < 

START 

0 0 

0 0 

0 
0 

ISTAR'l' I 
I I 

0 
0 

. . . ' ..... 

MTU8200 

TAPB UNIT OPERATOR PANELS 

STOP UNLOAD RDiIND 

0 0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 0 

BONB?WELL BOLL NATIVE 

(UNLOAD I 
IR!JIINDI 

l RESET I 
I I 

IOPPLIHBI 
I REX} OEST I 

fWINDCW I 
I I 

MT08200 (FIPS TAPE UNIT) 

.,.. . i 

.' ·-, J .. • 

, :· f~ YOA3fi) 
~:; ngtfw r.o.: 

--· ; ··'\ . 

- 'i : .;... i,.,, • 
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EQUIPMENT OPERATION 
·- -:_ .:- . ~ ~: :~ ~~.-.::..~~ ... -

The following describes all controls and indicators used by the 
operator for normal operations. 

OPERATOR CONTROL PANEL 
i.J, ~.. " t 

The operator control panel (Figure 3-1) contains switches.to permit 
operation-. of the tape unit and indicators-~tc;> provide tape. unit 
st~tus information. ~ 

LOAD/R ~ INO-:' .... 

If the tape unit is not already loaded, pressing the LOAD/REHIND 
switch closes the window, latches the file hub, and initiates the 
automatic thread/load opera~ion. If the tape unit is loaded, 
pressing the LOAD/RDIIND switch initiates a rewind to BOT. The 
SW itch._is __ ope..rat1._9nal,. _QJJ~Y-.)IJ1~~-th_~-~~~DY and MACHINE CHECK 
indicators are not illuminated. ··~--- ---·· ---- ······ · 

.. ~,, ... ,._ .... -.... -,._ ......... 
START ~ '. • ~· ••• j~-~ (: ' 

'' • I . ' ' ~:~ 

-··--i .... ! 

.Pressing the START swftch enabfe·s-the tape unit tcf·accept commands 
from the tape control unit (TCU), provided that the tape unit is 

--1oaded (READY STATUS). If the tape unit is performin9 a thread/load 
operation when the START switch is· pressed,·~the tape unit enters 
READY STATUS When the tape reaches BOT. 

REH IND/UNLOAD 

If tape is present in the columns, pressing the R~IND/UNLOAD switch 
initiates a high speed rewind to BOT. When BOT" is detected, the 
tape unloads on to the file reel. This conditions the pow·er window, 
cartridge, and file hub to allow removal of the file reel. The 
switch is operational only when the READY and MACHINE CHECK 
indicators ~re not illuminated. 

RESET 

Pressing the RESET switch ends the tape unit READY STATUS, allowing 
the use of, the other operator control panel switches.' ' 

Pressing the RESET switch al so clears a machi.ne che
1

ck if the 
condition causing the check is no longer present. 

- .. J~86 
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EQUIPMENT OPERATION 

Pressing the RESET switch once during a high-speed rewind operat: 
slows the tape to normal tape speed. Pressing RESET a second tir 
stops the tape completely. Pressing RESET during a rewind/unloac 
operation affects rewind as described, and unload is either 
prevented or is halted if al ready in progress by the disabling oj 
both the pneumatics and reels systems. 

Pressing the RESET during a load operation terminates the operat~ 
leaving the tape unit in one of two possible states: If tape is 
loaded into columns, RESET halts the search for BOT but keeps th~ 
pneumatics and reels systems enabled (pressing the RDf IND switch 
resumes the search for BOT). If tape is not loaded into the 
columns, pressing RESET disables both pneumatics and reel system1 

OFFLINE REQUEST 

The OFFLINE REQUEST switch determines tape unit availability to 1 
channel. If the tape unit is in Offline Status, pressing the 
OFFLINE REQUEST changes the tape unit to Offline Status followin~ 
the completion of the current command. 

WINDOW 

If the tape unit is unloaded and the window is in the down posit: 
pressing the WIND~ switches causes the window to move to the up 
position, provided there are no obstructions~ 

If the tape unit is unloaded and the window is in the up positio1 
pressing the WINDOW switch causes the window to move to the down 
position, provided there are no obstructions. 

SELECT Indicator (WHITE) . 
Illumination of SELECT indicates that the tape. unit has been 

. selected for use by the TCU. 

READY Indicator (GREEN) 

Illumination of READY indicates that the tape unit is loaded wit: 
tape and is in Ready Status. · · 

WRITE DISABitE Indicator (RED) 

WRITE DISABLE illuminates when the tape unit is nnt in Ready Sta 
or when a write permit ring is not in place on· the file reel. T: 
write operation is prohibited when the write permit ring is abse 

. " ... 
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···""'. '"! ~·;;...EQUlPMENT. O.PERATION 
t,· ,;' ... --~--9:~ ~-· _. --~-·-·-...:--=.~ 

MAINTENANCE PANEL 
-... --------- ···-----·---------

The "~aintenance panel (Figure 3-2)_ located .. at the A unit maintenance 
facil.~.t t:y perm._i .. ts local power control" and initialization of the tape 
subSY!\em, tb-e _performance of niaintenan<Ce-·fuhctions and diagnostic 
roii"€ine:z-,> a:ncL:the forcing of certain TCU opetations. Indicators on 
the pane provide.:- status inf ormati~n-l \ 

; .. -· ---·-- ~ 
PGIER ON f 

Power on iJs a combined alternate ""action9rn-itt:ch and indicator. 
Depresain~ the "<l'IER ON sw·ftch;_po.w.e.x.a._i>Jl9 u~an'd i'ni ti al izes the tape 
subsyst~m.1 The iPOWER P.N .swit~ . ..Jll.U.At b~. ta the unlatched (out) 
position 10 permit rem~t~ pow~r1 on. ! b:be P~~R ON indicator is 
illwninat d when '[>C?-WU· 1iis on.I l.!_t.11_11 I 

L_.· .. IJ : . _J___ I I 
MACHINE Rf$sE'tl"!",-,,1 .. ~ i' ~,. ~, ~·; AQ ~ ~r·.. ,.,...,., .11.- y "'"'' _ • 

1 ... .:. 1... 1. ._, , • .... n u ... "· • ~ ..... ·- "- .t.. ru._ :J • 1 .,. -.._ ·,J ! 

MACHINE R~srr'll'~·'a~ comb~ned ~~ta[!y\~it?ch! a~ indicator. When 
the HACHiiE RES!T switc~ is d&:pressed,U the -microprocessor terminates 
the e x .. e cu ~i on .Qf ...... tluL pr e se ut , .. lltJ2.~U:.ML .. l.Jld .t~.i t!i al iz es the ·•rnr; The 
MA<;H·IN,aR SET !;indicator: il.1 uminates whe;n lpari.ty! <t!Trot"'Sp·ate dett!cte.d 
in th·a-r8llfft tiU ... .mi~o11-C-o..ces•.~u memo . .::~l L_J I Y·/ .h c...:.;;;;; 

! ... ·T.--.;~<~-:;:·!··-:·.~-:-·~-:;---:·--:--=---:-·· ... - I 
I PL I, - I ..... ,. - .J. I • ') .• v ·~ t ' \.0. t ' 

.. ~-----> 1·. c.ol A"'·Aa ~ 1· i ,~n't' 1 : er .. ,· 1 • '··. ~·\-•t ' ... 

IPu is a dQmbined •omint~I~~i6¢h ari.d..1fiidicatdr. Pressing the IPL 
switch in~:ti11 tu.a.. the TCU, Jacc11ll.D.9-l.D._iinllft'.a'.l Pro9ram Load (IPL) 
which con~ains wake-~.P .t ... ~s(-.S'~'4!nd !a disketlt~~~~der program to load 
the first 1:track into m~r?f!J !h-', IPL in~~~·tr~t is illuminated 
throu9.hout the IPL; proee.,slIOJIR.:i :: i 3~!.'l ! · 
1~1NE a.EdurST ·--. -·---, t~i.-·---1 
· '"~ --<. i • o ·J o -- I . 
INbINE Ra.bU~ST is a c9mbi,ned alternate action &witch and indicato·r 
which gener•tis--:'.aii inl·ine--.~-r;o-tn1-Tk0'~ !Pressing the INLlNE 
REXlUEST &Witch~while.the;TCU ia~iperAt£ng e~ab!es input from the 
maintenance! ~.nel_ or remote ieSt_!r, &,tore!_ lny icurrent error log 
inf ormati~>n~; an~ .. prevent•: anyi fuithet·Qtrt~r '.Jo<j9in9 information 
until thel INLINE REXJUESTI swi.t~ch .is releast,dJ.L I I ~ 

I ·1; i i ? · I I. ·.a> (.::; t ~ )' {rp }. Id: L 
I J . 1 . ( :-,Jn t; 1 l l , f . 1 - - - · - · 1 • 1 : · 1 
Ii tiL - - · u: 1,i· ':> ([) <z} (~·~;h: 1 
j; t~l 1 11 ft -- - l;L l: 
ll I !l i( ftST;·!3) I ! l l (s) (~) (f:.j) wr id; I! 
p t :r' _ . . U U ~·-----~------U, I 
1.: \'~-- .... ----/.. ,. __ -~--- .... -·---·------- .• I I \, ' /. 

; : s'~~~s:iv.:1 ... 
ii '?R0'i 
! ... 1 1,;s- I -,, ,,,, \"... 
i~ (( } 01 
il \~ .i .• 

f' 
I. 
; ; 

Ii.,__ __ .,...,.,... __ . 

alS:aA 4 ~ ~:l.~ V.?. ·~· ~E A.ta!··~ 
~ t 

·~--.,.-----
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EQ U I PMEfrrClPtRAT ION 

At IPL, the status of lnline Request d~term~-~~~:~~i:}e~~,.~T~~e:-TCU w 
be brought online. If INLINE REQUEST is on, the TCU is not broug 
onl irr~ ~and -the O.FFL IN& :dmdi--ca-to:r.. i-1 ill ~mina te.d. _,;:I~?, ~~.1~ E~, REOU E 

".\:S~ .Qf:'f~;r: .the 'l'CU =is: ~ugb:t onl:in~.s~ t':::. : .•. :, · .. - . ~ 1 J ". a·s: s:db: 
a :3 ri ~ r: t ~ .~ . : :. .: ·~ .: . · :.. r) L 9 ~ ~,. e J :~_ ; -~ ~ ~i --.. - •••• ~-- "._.·_ --=- ~: . .",.-__ ._- -~' ~--- _,__ · ,.. . !. ... .. - · 

- "" - - - - ' - - " :, .or~ ..... 8 (} l '.J ~ ·J ~1 : 

The INLINE REXlUF.ST indica..t.or·uilliUmil~t~s _when ~Qe•_.I~ltj~:~EQU,EST 
switch is pressed. · 

OPPLIN! 
..;....$,:1?..:?. ~--~- >:: .:.-.:.v.:::-~.:~. ~~::>-J£n~jt;.t.~-r1 ~-- >t ::' ;: · ' J:).:::; al n-;1.::I..s ?..:1 

The OFFLINE indi~·-toe:::-il:l.umina.t:e£!:Whttk-the TCQ ~~~~ q~~~~~c t?: the 
channel. .. 

HEARTBEAT 
.~:~.::;_~ . .!_), ~-~ .... <-.. :":"·'··}_~ :-·_, __ ...... "'~':"~ ...... ,,...-:-··_:_ -1. ... ~ '-,--. -· , 1> ... " 

- - - -- • - .. >J ~~ .... ,_,_,. \ ~ ~~.)c~l., ;~~ .fl;J.:,·.:hT~ ~~~~-::.·:-~ -~(~.?::.~ .~h.,.~J.1~ ~ 

The HEARTBEAT indicator is illuminated when·· the TCO is operating. 
Thec1tiBKRT8t'~T~£ntU'catbcsis2ecs11ttolled lbr~•)•~br;9:P~i~J.:of;,.the 
operatin9 syste~ microcode. If the subroutine is not accessed· 
within'::a 1 9iven:itt1le ltttit;'. .. i delay: tfime:s ou~.; UlJ!s i.(l\jj.:C,ft:pr. is 
extinguished, and an alarm is sounded. Pressing the IPL switch 
starts the program and illuminates the HEAR'l'BEAt)li'J'OU:~r:.•.-

'."°' .. • ·· ff- "e. • ·r' F-. ·-.< .-. - u- ... ,... ~ ~ _ , · - _ . , 
~FAIT·uR:c. :·- ..... ~·-.,::. ... ~';,.. .. -:L Z.;. ::i--;~:.:: :i·.".":::.--:~,.r· r:-:1 pi!r:1:-:w !..sno.t:1ns-=.!:. 

''" ':f : .. _ "'r 9.-~ '· r• ""'ri "' l'"""" ' ~ ..... ·• ~ · • :. _. ~ - · · · ' ' -:;:- •• ,.. ~- - • ~ -~ -.J • 1 ';J • • ... -~ :: - ·.: ·~· .;::.. ..J ...., ~ -J - ; ,- - .• ;; -, I' ~ ) 0 r. l "' ... l: _..... q 0 C; -· .. .... - * '\ . ..,,. .,.... ... • · ..,, L ~ :._.. a .J. ,.J f?i .,1 .. , • ...; -

The FAILURE indicator illuminates whe~;;e:;.flni.r, Oheaktciiat~ected. 
The FAILURE does not illuminate during an IPL sequence failure. 

REMOTE MAINTENANCE 

The REMOTE MAINTENANCE indicator illuminates when a Deta~hed 
Diagnostic Device or acoustic coupler is connected and data is b~ 
transferred across the maintenance port • . 
PROORAM NUMBER DISPLAY 

The PROGRAM NUMBER DISPLAY is a two-digit display that indicates 
number of the current maintenan("'e panel program or an IPL error 
code ... 

I ' 
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DATAPSTAtOSSO~f»~y-::. ·":::~h .:2s:1;~·{ S0 :1i !:.I lo z:r.::& .. ·2 9-i. 4 ,1J::.'I :·A 
·: • 0 '°' ~ ; f U 'T· b. r-" "I r - ~ :"' . '·".) ' "'r3 Cl '"l "4 • 1 'I T ~ • ; 
- - H -~ ... .} • ... ;;.> • .-.· \ • -~ , .. :;.. .... .; ,.I'· 0 ,, ; ' ..... b . :t 3 - .. I ' ' • • ' v L .~' 'l a e "-i 

The: DA'fff(jisi'ATUS ··DlSPI.AY ~i-s &·n etqh.t~cnitra:cte.r; iil.s ... pl.ay~~. ·~hl~bi r~i·~ 
indicates variable program da.t:a.larrd> te~1~t:11·s for main,t:.e1'an~c~ 
pa~?! groci,r~ms._,. Field _de! in.•ite~r~ are di.~pl.ayed as periods; dashes 
are"" a1~~i ayed9h1 a·reas ~Ae~1bf!iricj rnsed.s:> ron:. T~ v ~- :.~ = %: ..:.c l ~·rlT 

.CSE~eJq a~ ~~j~W2 

AUDIBLE ALARM 
2 ~·~1~~~0 

This alp~•- is used durin9 remote maintenance activities to signal 
thiJo~~ai:or Utat':·.t.he-"iac:tivi'tf -l'taslbeen lccmpl;et.ed.: :;1.: ~1~10 :d; 

ALARM RESET TOGGLE SWITCH 
7t,3 aT;:: -~2 n 

The ALARM.RESET ~oggl' &!'itch_ is used to turn off the audible alarm. 
~ ·.-"·q 0 a! rrY'!' s ~· j IIsr. \¥. o:.7 .1 sn .c wJJ 1.1..t r:? 1 "to.= .E.:> _;. '}r: J T/ ~· s·r c:.!~~ ~i :,(-. _, 

PROM:PT1-~ARDL-K'IT/dPROGM·M S~AtuS:hEDS;:.taod -tQliT6rBNTRI3K~-~P~D . .:, :·~~ 
~~~~s jon al ~ni;~o:dve sij ~I ~ebo:>01o!m ~s~~v2 ?~~=f~~~d 

The:se= t=t~ a!t~ tO:-be illS.ed:t by.s the eu~tOftt't ED.CJ1n~t( .. 9i\1..Y,• ,:.;.'.'i; i ~ 
....... ;! J.<l: 9tij pnleB9-:S .b9En1L.'02 e · .:t1c rr:. rs br."' r--a:...2 ~. r-.-: • -~ .... q 

FIL£:~.itar.ilot1.J~"T?..!:31 ~ :":;;' a:;,:s. l.~ul.d ... bnt ·~~-i~o~~-~-~···~·~; ... ;:; 
• ... - ,.J.. :;;;;; ... ... -.... - ..... •' .. ~ 

Unintentional writing on magnetic tape is prevented by ~'~ov ;~~9 the 
write permit ring (Figure 3-3) from a. tape reel when operating 
ins~teLi:>rNr.!MO ~.a be .. 11;:; .; '.;/ r· :) ;; r.:·, l 1T!11.:. I 1. 1 o: s:i ibr: i .: q 0 JI;.'=: s .:"''I' 

- ... ; bl 9~09U psa Jq r i16 ~ n ~ ':l :JD ~.:; S;1 lmL I.Li ;ton 8 9:>b 3R UJ: t.~ $tr!':' 

::.~ l.J(l l j z;)f..j 

l l~ Jq I , . .-:. 
y.r;.J.c;<~.z: .. · ::.:.:.·:..=--·ov;j £.al Y:\Jqzra r..::-~m! HA:.;:):i.;.-:. 91-:'.:" 

: o rr..::: : .? c: ... ~ i. '=' r ~ f: :; n £n !: j n l o m .; n 9 l :: u ~ 9 r;; :;. c ~ ~ ,... . .,.... !"" 
' '"t ·- :,,,,_, ... 

-~~·:J 

I ' 
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_., ... "t _,,. .~ ' ..... I 

:;::: ·:y,:::;t·-'};:· -::. ·~ ;:,:; v·~y)z-s(. C2.·:· ·3 B j.•.:t~ ::~· =! l ~-?U~ -! 1~.,_:,'""'-i r·· · · 
~he-·rorrowlng-1sa--11st of ale-rt-··conart11nts-~and .the .co-rrrs-pondi1 

, .. r~eq;~:er~ ·1p~Qc~~(e~~.t If ·~b.f!::appJaOPf~.~~e! ;@t~qvery procedures fa 
::-.. :·r.-~:.sq:~~e t.~~ jSYJJ\P~lll£: note!,~~::· the c eeJ.ViC!i'·;~P~;4!Sentat·ive • 

. :: . .- ~ q: • ~- 11'Cc ·-if":. ·i"'~'"1 4n ... , .. , ~ ... : w 
~~: .. :·::~S~MPT.O~;~;.; v;;;io§!tIB!iS £Ae§§:<si;, _, ~;c ~~ '__ .°s:ECoVERY PROCEOU RE 

"""' . . _ . . . , . . .. ; i :1 ::: }. :'. ~ d :-i ::'.' ; : I· :t~ A'--. ;.;, ..... ,- s 
·rt=~·: .. FCl.'\lL~y-r;;·oa·cL.-c01,ag4t. does not eiit 9u~ r.;l~1Qpen front door • 

. . .. . . ~ . · - • J s;-~ :·;:.;~~rtridge .• T.:;s ::_, · .· :~, ~~ ~~~ 2~~ gemove car'tridge f r 1 

. '/ ;'~.;/ ;: . ~ ~~- : :; ~- 3 l )5 .') s'.·:: ~l .. : ~: d a";-I ~ 1 • ~:-' I .:: ~ ~ ,;;; • :: m uni t • 
'r •· ~ ..... · ~1-· · .. .:H"JJ om9 11 .·.,f ~cro:~: 10 ~ ! u :-: £~~ Open cart·r.id9e and 

'·, •• ~ •. : •• __ :• •• _~1.: ....... r:i·~·-~-'~·--·~.:~.~.~-~.:t:.·_..,.r ...... _ .. ~· .. fr_ :1.f~.~« 11·:· 'Vl~l..' ~ -~··91"'P..~.: .. "'7 6/j rfio·:-1 • :tl ~-~S ,"'.;,.,.ct.~ remove tape fee 1. ~ '. ---~· _J ~. t.J..., ... • ~ -. a ... ,..,. rf.f.'!>r:. [:~~; ..... c.·::-lf",:i,.,3 r:-.4 •:r Manually straighten • e t"' J. •-. w. .._. - 114 -.. .,... ...- ~ _., -. H ..., -.,,,.1 ~ ;,..; 

of tape and check ti 
leader for damage • 

... £l-9qt§' 6:f a.li~.c~nser·t tt,f~ l ·~ '!!l in 
cartridge~ ~~~L~nsur 1 

that tape end is in 
position with ref er, 
to the opening on 
cartridge, which is 
approximately at th 
to 5 o'clock posi ti 1 

6. Close cart ridge. 
7. Remount cartridge o 

unit. 
8. Close front door. 
9. Retry loading proce' 

1. Open front-. door • 
2. Check' ta0pe pa th for 

2 -.· .b •bstruction·. 
~· ·3 .~ Check tape leader f 

damage. 
4 .• Ensure laop pocket 

~-~e~o·1j.s tightly· closed. 
s. Close front door. 
6. Retcy loadtn·g proce 
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SYMPTOM '.PQS-SIBLE CJ\USE(S) ·R-ECOV-ERY PROCEDUR'E 
,,.. ..... .,~·'""-1't-.-. .. A::f-f:4 .• -,,:n,e'\ .. "": ··.·lr ::.II". -':pf.i,11: ... I ··.r·•A,.,.1..., .• ~r{~ . ..~.~t:i~.~_., .... ;;r.vU.Ji.,,. -·.,-it: .. · C..,.:..'\t.j ... .1,: •.>~-·_1("t~·,""'' ... "·~~ -r, J.'1·0 ·•·':JI'--~·~ u~ c,:.. . ·. ·'.-.,. "•~ • ·""~· .. ·~ --·~·rfz:-· 

-. ; : ~:~·i~nE y-~ ::1~pe w1ncisqoAt.~~t*x1!~ :u; ·· i·l-~oie'n ~;e>tont: ~~~CPfl_~···j; 
o ~i;.J~;::r{'~. '.· a>pc:teeP-.>-Jo'l ·~·lo 3.lecal\ai(~J'ir: 2'{ .. .:.~.i~d c~t~P.-; ba'~~~~o 

2 F. ci~ Y:<",<_::.~~~~o::t:@:~ik~i.f ,sfr~!!~v~e:!~4~~¥~·r6m 
and MACHINE CHE""C"k ---·---··"·u~ait. ---· ··--- . 

~ 'J o~'~_tf:, .:ttm,::= r:-.::F~f11gttts due tot~ J::0;1 · 2c.,~o~~-· 4-1't.if~•roper~= ~n·~~l~b~OT 
::::·bi.r;.1·~~ ~N"·-~~~a fllfspositioned BOT .... ~e.?::1~1:-1:-~fJltarker. . .. 

• .,j,JLG'J marker, i.e., less · 5. Check leader len9th. 
ep.'fi::.il:tl.1rr;im; n:~:1' tfian 8 ft. or more 6. Remount tape .reel. 

l 9s it ~SJ ~w?m$:: tl)an 26 ft. from tip 7. Close front door. . .·. 
"'? -L_5'~~ "!1rir.sun~o BOT marker missing. a. Retry loading proce'dur'e~. 
:-!'::,_::".)·· ()':(!"Ji6 ~Jij: :o .. 

'..~, !;' ;,;6, -Z.@lt 'l. ;zfat~.'-':' .!.... 

cart.r1·a-11-;; ~:::;i.au1 rati:s 
railurea~f~~x~~~~ 

.: :: ~1 e:t sq-£jl :: u!~ 
:, ti.:-; v nc.: t .Lao-.; 
~ ,1ltt9q'O 9d.1 O~ 

·:r:w ._9~f>l'Jj1a:> 
:. -.{!9:: &mlxo1qq a 

.. ·:·; .>!:»o!:,, 1 0 e Oj 
. ~ t b;. l; :s:> sa o !j , ~ 
: :. 11 " : so :t m.: o mfl .>I • \ 

• j il'U.J 
. :oc~ ~no1! sao!' .S 
( -:.-; ?~.!b.601 y_lj~F. .t· 

• -= c·~~~ ~'ti>~. :ft JJn ,~~rc~ , _r 
.· ~·· :: ri: ~ ~s.:t ~~9 .ct:J .~ ·:; 

...:1'!®.i~AJ::.::t:a:d tail s 
-: sof.%U ~~ b9:t!:i .• r 

.. .::s.pffm.!.-.b 
. : ;{:::. o~ ~.[ ~::w.a tf:3 .;J. 

to 'Open. 
>. 

1. Press UNLOAD button~ - .. 
·2. Check cartridge opanlng 

pin: . 
- If pin is visib~~ ln 

co unter:-clockw ise 
(closed) posi~ion; 
remove and remount 
cartridge •nsu~iri9 
opening pin and __ . . ... -7 

opening hole are mated 
properly. . . ·~ .:• 

- If pin is in c.lockwise 
(open) poai ti on, move 
pin to the 
counter-cl oc k'w i s, 
(closed) positi~oo~ ..... :·. 

~@~ii S'jf_ ~fil·~ ~~~~etry loading procedure.' 
.[£¥it~ ~:'#7 Bl:f:~;-:·f.J 

to .,::J_-.rLn...u ·T.~3,Lf:) 2-;l,:-l~"'"J .. ill.re s s U NL. o• D 
~~. J,,. - ·- ... '.;r - "·· .. ~~A~ n . 

2. Manually close· 
cartridge • 

- --~ ..,,. . ·:· '~ ,.,,, 

. :.., s a ~v . \.¥-~:.:.:tt :.2:.c1 o se s 
~ 1 oc:.b .::trrrcnJi ~.lD ~.:: 

over tape. 
'. . I t • - . 

t·.· Press UNLOAD button.· :. . 
2·.- ManuallYi open caJ::ti:~dg~f: 

~) c 1q ~1u~:l \;_\:ut!IR .~ 3. Retry l oadinq/unl ·aadlng 
procedure. 



... 

TABLE l:_l~j •. '-~?:;~TEN.ANCE PAN"EL· Di-SPtAYS 
l- _. . ~- cn::.i~:_L{.:~~~ 

.. ElROR 
DISPLAY 

••. •, ~J 

OEFIRl'fION ?;~ 1::~ .. t P ~,~ 
.'1 J~-.s. ..... :~ :''.l ~;~- ;~r-;:f'.li(! '.: . 

·."IPL Error·~U.de•.: ~ · .... ·" ;-:;;:i: - J3q ~-~·~.:~ 
. · .· " . ·. _ :1q .st_. l·:, ': .. -. r .. ~ , . . T·.·:.:· .. _ . ., . .. 

... ': ~ . p ~ • 

03 · -i.nter im TU ·a:m;) .. ~~-' c:Ommunicator-!f.eatu.r.e lt!~ompa tibil 
06 . 'N·Of~:$ ·;~e;-~tO<jc:jl'.l·l~ rite S t~'!tl~~ ... pn a Sense· Command 
11 , E~tb~~~'~9·f,~l[.:QRP'f•lif.rot~ ,:;~~ ~··- · 
12 D~~ :te~;~~l ;.flo,ppy· .. error . . r • • ,. 

·· 13 .. "'i'lttle~Ad4; 1.-nc1.r~·or- 3 920/2S3Mon.i tor floppy error 

·: .. ~ ·:·1v.i:~·~ tL~; iji$°'t~f;,~fi,, d~~~ :afte~: tW~~attempts 
3X H~ .;,.<,.~U ... :.d:~!,J\~-. ~. ~. ·~;-.~?~Q11 . .:.%PL· ._mC?de aft. _e·r ·'do. w·nload 
4v, ,,· ... · ... ·Fl()plfl'';aelftlt#'t.Wti'ti1rTo·n TU: c• .M.c.tors 
51. ffQ ... r~tur!f.t.f t._~.r.~11bfeb~ta_ by~ 1cu{ dowruoad 

.~ -;x T.µ .}iot ~~on~Jgur1!.dH~°''*~ Qr 200 'ip~ , .· _, 
. 7~ , ,No -t~~•pq~se,."_f_r·om.- 'l'tf~ to ·a' ·~@·~e_ .~~~.~n~ ·wnen conf igur 

8.< ~ncor,patible 'l'CU and TU micropro9ram revels 
90 r.loppy· .·access error 
95 t~ I'L failure: · / . ·· i ,_,, ~ "'-··. :c,:;' ·,,. 

98 ICA'~IPL failfufe:· ... one .chann~l., ~o~ ig~r•4, .for high or 
addr&~sin9: the other channel conf igute'd for low or 
addressing 

\ .· " .. , ... .. . ~ . 

.. ; .. · -X -.... Tape Unit Address 

Return Codes.: 

FO 
Fl 

.. F2 
I FJ .. 

l-4 .,. 

F4 ' .· 
}~ FS 

FG 
.»7 

.. , 

F.loppy, err"c>r ~in·" f un·ctional micr'C:>code 
· .· P',lQgpY .error .. ·i:n e-rror. 109 . 

. Floppy. error 111 ;:cUa:gnostl.c -test ..... 
· FlQPPY er~~or ·i-rfmaint·e.nance. pariel._~pro.9rcp,p 
. ·:~ro9~· .. ·w J:~~ · tli4:l numbe.t ente·r~d ·.do.,_s · n·dt ·exist 
.. r.~~t~on .a~t:empt~d ·1a ··not ul_ow .. d .ol)line · 
~:~~put ·':ai u~ :ta" out of the ran9! ·~·13,..,•d 
Execution of a·maintenance buffer cOmiiiAa· attempted 
all commands havA been executed 

I • 
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BOT 
:··aPI 

t1; 1~r~ ·T: ~ ~ I ·-:: :-:_ '.. , 
.... _ ....... _., __ ............. ,. ··~ 

I ' 

r-=1·:· -~ 

,_.-~.JS? 
7: :-;-,~;r::: 

Y. 

~ 'l 
v: 
~ "'i 
ar: 
\'1 



.. ~ ~~ q$;·~o.Jq_. ot-t3 =tno ,, ·; ~~ 
'•. \ ~ ' . . . , ~- ,., .._, .... 

/'~~~~~?~-r:~~~~Y::~;~!~~~~~~~~~~?lt:~·d9...r-.! .~ .l~·;itb·S1 P.q ! ·; ~ 
~SR .. Au~'.' ·-~~~?§~~~·~~~~~~~R~~:·}fi3 ¥ ~0<?·~1 ··; ~~:~ 
,~CACHE _ M~~~-~ ~~f~~~~'7~~~~~-~-~~~:~~~~;l·P~f},~ca~e ... '.'d~.J-~~ r om 

~ .... -~- ,.,. .;_ '... ' - ... 

.CLK 

<:<;~ 

.c~qs 

... CO?tls ...... - •;_, 

.~~ 

~ .'7S,P 

SS-R 

cu 

~OAI 

,.l)I 

...DIA 
,/: 

.DMS 

. >·l?M 

.DMM 
-r • e •• 

Clock ·- . 

. c;ur~ 'J\t .ftlqde;i.~9ic;.:.:-: ... ,.:.;:~ .q·'°' .. >i·' >-ni 
-. ' · · - f·:: ~j \. ~; •. ! '"',-, · . :1 ::-:5 E ': f'.. r. ) ' . £ l ::t '.:' ~ - "' 

~··~O~fl __ i~en~~~' ~'~~~~ '.':~'-~e~ ~f~t~'!'l~uqtor 

. ~ ~01,~~~\•,.$:; -~ t~~£1 ,~~ ~~ ;~M~g~!~1t'S~-~Q! 
:--~entf.•l ·: pr~~~~spr ,.~ni·E?.~S~~C:!t~~qlj: 

/:~Q?~~~~1~~~~,~~¥~ri~,e~~;~~~~~-11I 
. ,_co.~~n.~1 i s~ ~:ft ,:~f!CJ~ ~~~~':;~£{:>_,.(A.:(_ ~~<,~J 

\ Con~re>l .~.n~~q ~ j1.:w.s,t"I :~.+~~.a ;:~,el~iJ 

o~ ~~ct. Aqapt•r ~~nt_~~!~~.q:,) -~:i,~;-~ 

·, Dir..ect JP.~1i&AC.'!.~.n.n_iS~Ei:J ... !£t_:v~itn~~n~,J."'i 
' . ....... ... • . . •. _. • - , - ') .. i. ~ . .. i. .... • •• ~ 4 ·• • • .... f ,. r 

, o~ ~~•ct ~·If'lte ~.£ a.cr.~.hfl~~ .. ,f ~:~-~ ~~1~ !,,u.M 

1_0,h:-.ct ··~~;~'~.~~~~~t_~.Qt;.~~~ J'i¥>-~M 

bq~&!~1_9~,&~~+9M-9g~~~~e~!1!' ~11 M 
• ',i ; 'r • • ,,: • • • " - ... " • ,. ~ , • ~ I . ..,. . _. . ~ ...... , , . '~ 

,p.ia~~~t~ ·P~ ~ce~u~~ ·Ho-~µ~~e ·)i~.-~~~ 

• Dy Ml'n ic . R.a.ruk>llk .A. 1~e.J1.L. Memo.r~ .. .,- ~ -. n....r 
;~ : :.1--J.~l-r~~~~~·~·~~~.~~;:t~~~ .... ,~~-":"'' 

0 \. "! : 
\ ·"' 

me1 

c,.C! .. ~.~-~~~~f'~:~~~·i~~ .. _i~•;~'.;~~:-1~"~~,i'"·§ ... J._~-.d~)J"""'.~.:%P!l(!f~,p1~--~J[lll.J.-.·•"!.p"1-••S 
;.EA _;E~-f~~~~t°:i~~ ~t~.s~~!?l' .?!.~~~ ~CJ.M™~1 

. ·' .• :r.:?~Y 

• E~~ :·E~•-~!J:~~~~- ;~JJ~ t«~~~~/f'~~i144.fl9 
I ' 

-~AC .Error .~~~-~~-i~n :ft.~~~¥;~,~~.q_p 

'~ ~:f~~(l~~J~~A{~~~~'f!;J.~f;Ji, '.~~~~0.:1, 
-~-~~M .;~l~~~~~~-~~'°1J~~~M-~Y 

.Execµ ti_o~ c,U~ ~ ~ ~.o.J.c ~ :-g .• t1T-t ·l'8!i .. . .. . .... ·.... . .- "' .- ~.:..; "" 

,loppy Disk L-~;>o,j.o.;i~ ,9~.1:r-• 12.!I 
.> -"' .... . • ~ ~.... ...,.. ti - • 

J-97 



F~P . Fr&htf t~d?P~b~~ki~r 

:: r1 Ps : r•aer·~1 \ xt.£ o:rin~\iaaa~~a@a-l~l~~¥!~1·fida.rd£3~~~·0A -
·~PNP i Ftont::!nd:~_,,~liii~~·2i;~ai~g?sl 11;~-.!JA . !!~~A 

~'\.} '8ill~0 ~;!'.f.~~1i~~~~\ilj~!~ti!ii~dri8i~~~~~~67f~f'-: ~~~j~:;, · .. 
• --1.· Y' . ., X:J~6~~r"' ~ .'·-. ·Ice ~1nt:er;;.comt)at:er·-_.:e;ati£r'oiter " ... _ _, '·:;...:·-, 
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