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PREFACE

The Network Operating System (NOS) was developed by Control Data Corporation to provide network
capabilities for time-sharing and transaction processing, in addition to local and remote batch processing
on CONTROL DATA® CYBER 170 Series computer systems; CDC® CYBER 70 Series, Models 71, 72, 73,
and 74 computer systems; and CDC 6000 Series computer systems.

AUDIENCE

This manual describes the external features of NOS 1.4. Information in this manual should be useful to
those who use the programs and utilities supplied with the system and those who wish to write their own.
The manual is contained in two volumes to separate information pertaining primarily to the applications
user from that of interest to the applications COMPASS programmer.

Volume 1 (publication number 60435400) is written for all NOS users. Users can understand the manual
contents without knowing the COMPASS assembly language. However, they should read the NOS Batch
User's Guide and/or the IAF User's Guide or NOS Time-Sharing User's Guide before reading this manual.
Volume 2 (publication number 60445300) is written for the applications COMPASS programmer. It is

assumed the user has an extensive knowledge of the COMPASS assembly language and the COMPASS
Reference Manual.

ORGANIZATION

Volume 1 contains information for the applications programmer. This includes general information about
files, job flow and execution, control statement processing, and an extensive discussion of control
statements.

Volume 2 contains information for those who write system or assembly language programs for use with
NOS.

CONVENTIONS

Extended memory for the CYBER 170 Model 176 is large central memory extended (LCME). Extended
memory for all other NOS computer systems is extended core storage (ECS) or extended semiconduector
memory (ESM).

In this manual, the acronym ECS refers to all forms of extended memory unless otherwise noted.

Programming information for the various forms of extended memory can be found in the COMPASS
Reference Manual and in the appropriate computer system hardware reference manual.
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Conventions for central memory word formats are as follows:

e Cross~-hatching indicates a field is not used by or is not applicable to a function processor.
However, Control Data reserves the right to assign these fields to system use in the future.

o TFields reserved for system use are so labeled.

o Fields labeled with mnemonies indicate a specific parameter must be inserted (generally
described after the word format).

e Fields with numeric identifiers indicate the actual value that is used or returned for a particular
function. Numeric identifiers are octal unless otherwise noted.

RELATED PUBLICATIONS

The NOS Manual Abstracts is a pocket-sized manual containing brief descriptions of the contents and
intended audience of all NOS and NOS product manuals. The abstraets can be useful in determining
which manuals are of greatest interest to a particular user.

Control Data also publishes a Software Publications Release History of all software manuals and revision
packets it has issued. This history report lists the revision level of a particular manual that corresponds
to the level of software installed at the site.

For further information concerning CYBER 170, CYBER 70, and 6000 Series computer systems, the NOS
time-sharing system, and the products supported by NOS, consult the following manuals.

Control Data Publication Publication Number
ALGOL Version 4 Reference Manual 60496600
-ALGOL Version 5 Reference Manual 60481600
APEX III Version 1 Reference Manual 76070000
APL Version 2 Reference Manual 60454000
APT IV Version 2 Reference Manual 17326900
BASIC Version 3 Reference Manual 19983900
CDCS Version 2 Reference Manual 60481800
COBOL Version 4 Reference Manual 60496800
COBOL Version 5 Reference Manual 60497100
Common Memory Manager Version 1 Reference Manual 60499200
COMPASS Version 3 Reference Manual 60492600
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Control Data Publication ‘ Publication Number

CYBER Common Utilities Reference Manual 60495600
CYBER Interactive Debug Reference Manual 60481400
CYBER Loader Version 1 Reference Manual 60429800
CYBER Record Manager Advance Access Methods Version 2

Reference Manual 60499300
CYBER Record Manager Basic Access Methods Version 1.5

Reference Manual 60495700
CYBER 170 Computer Systems Models 171 through 175 and

176 Level A Reference Manual 60420000
CYBER 170 Computer Systems Models 776 Level B, 720, 730,

740, 750, and 760 Reference Manual 60456100
CYBER 70/Model 71 Computer System Reference Manual 60453300
CYBER 70/Model 72 Computer System Reference Manual 60347000
CYBER 70/Model 73 Computer System Reference Manual 60347200
CYBER 70/Model 74 Computer System Reference Manual 60347400
Data Base Utilities Version 1 Reference Manual 60498800
DDL Version 1 Reference Manual 60359000
DDL Version 2 Reference Manual 60498400
Export/Import Reference Manual 60436200
FORM Version 1 Reference Manual 60496200
FORTRAN Extended Version 4 Reference Manual | 60497800
FORTRAN Version 5 Reference Manual 60481300
LCGT/IGS Version 2 Reference Manual 76079100
Modify Reference Manual 60450100
Modify Instant 60450200

Network Products
Interactive Facility Version 1 Reference Manual 60455250

Network Products
Interactive Facility Version 1 User's Guide 60455260

Network Products
Message Control System Version 1 Reference Manual 60480300
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vi-b

Control Data Publication -

Network Products
Network Access Method Version 1
Network Definition Language Reference Manual

Network Products
Network Access Method Version 1 Reference Manual

Network Products
Network Terminal User's Instant

Network Products
Remote Batch Facility Version 1 Reference Manual

Network Products
Stimulator Version 1 Reference Manual

Network Products

Transaction Facility Version 1

CYBER Record Manager Data Manager Reference Manual
Network Products

Transaction Facility Version 1

Data Manager Reference Manual

Network Products
Transaction Facility Version 1 Reference Manual

Network Products
Transaction Facility Version 1 User's Guide

Network Products

2550 Communications Control Program Version 3
Diagnostic Operator Handbook

Network Products

2550 Communications Control Program Version 3
Reference Manual

NOS Manual Abstraets

NOS Version 1 Applications Installation Handbook
NOS Version 1 Applications Programmer's Instant
NOS Version 1 Batch User's Guide

NOS Version 1 Diagnostic Index

NOS Version 1 Installation Handbook

NOS Version 1 Operator's Guide

NOS Version 1 System Maintenance Reference Manual

NOS Version 1 Systems Programmer's Instant

Publication Number

6048000d
60499500
60455270
60499600

60480500
60456710

60455350
60455340

60455360
60471500

60471400
84000420
84000970
60436000
60436300
60455720
60435700
60435600
60455380
60449200
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Control Data Publication Publication Number

NOS Version 1 Terminal User's Instant 60435800
NOS Version 1 Time-Sharing User's Guide 60436400
NOS Version 1 Time-Sharing User's Reference Manual 60435500
On-Line Maintenance Software Reference Manual 60454200
PERT/Time Version 2 Reference Manual 60456030
PL/I Version 1 Reference Manual 60388100
Query Update Version 3 Reference Manual 60498300
SIMSCRIPT Version 3 Reference Manual 60358500
Sort/Merge Versions 4 and 1 Reference Manual 60497500
SYMPL Version 1 Reference Manual 60496400
TAF/TS Version 1 CYBER Record Manager Data Manager

Reference Manual 60456700
TAF/TS Version 1 Data Manager Reference Manual 60453100
TAF/TS Version 1 Reference Manual 60453000
TAF/TS Version 1 User's Guide 60436500
Text Editor Reference Manual 60456100
TIGS Version 1 Reference Manual 60455940
TOTAL - CDC Reference Manual 76070300
Update 1 Reference Manual 60449900
XEDIT Version 3 Reference Manual 60455730
8-Bit Subroutines Version 1 Reference Manual 60495500
6400/6500/6600 Computer Systems Reference Manual 60100000

DISCLAIMER

This produet is intended for use only as described in this document. Control Data cannot be responsible
for the proper functioning of undescribed features or undefined parameters.
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PROGRAM/SYSTEM COMMUNICATION 1

The Network Operating System (NOS) allows communication between a CPU program and
predefined system routines and functions as follows:

. RA+1 system requests to function processors
. NOS systems texts
e Macrosf
° Common decks TT
These routines enable the user to perform complex operations with a minimum of coding.

They have been thoroughly tested and optimized, and are designed to interface with the
system.

FUNCTION PROCESSORS

Several NOS system routines process user requests. Sections 3 through 11 contain descrip-
tions of each function processor, including:

e Identification of the requests (function numbers)
° Systems texts required to issue the requests

e System macros (or common decks containing macros) available to issue the
requests

° Common decks required to issue the requests
° Information returned from the processor after the requests

Following is a list of the NOS function processors whose system request formats are de-
scribed in this manual.

Processor Description Section
ABT Exit processing request 11
CIO Combined input/output 3
CKP Checkpoint processor _ 10
CPM Control point manager 6
CVL Common validation interface

processor 11
DED, DEP Extended core storage dump 11
DMD, DMP Central memory dump 11
DSP File routing ' 8

T Refer to the COMPASS Reference Manual for a complete description of how macros are
defined and used.
TT Refer to the Modify Reference Manual for a complete description of how common decks
are defined and used.
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Processor Description Section

END Program termination request 11
LLDD, LDQ Fast dynamic loading 11
LDR, LDV Overlay request 11
LFM Local file manager 4
MEM Memory requests 11
MSG System message processor 11
PFM Permanent file manager 5
QFM Queue file manager 7
RCL Recall CPU 11
RFL Memory requests 11
RPV Reprieve processing 10
SFM System file manager 11
TCS Translate control statement 10
TIM Time and date functions 9

SYSTEM REQUESTS

All communication with the system is performed by entering a system request in location 1
(RA+1) of the field length (refer to figure 2-E-1). The system then initiates execution of
that portion of the system required to satisfy the user's request. There are two types of

system requests.

e Those that contain all information necessary in RA+1 (for example, RCL).

° Those that require additional areas for parameters or results from the system
[for example, CIO requires the specification of a file environment table (FET)].

The format of the 60-bit request is one of the following (depending on whether two or
three parameters are to be passed).

59 40 35 23 | 0
| £4f 0% P3| P2 Py |
59 40 35 17 o}
| 11t U P2 | Py |
fff System request name
r Auto recall bit (py must be specified)
P1,P2sP3 Parameters passed to the portion of the system that processes fff

(p2 in second format may contain two parameters)
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SYSTEM REQUEST PROCESSING
Whether a system request communicates with a FET or another parameter block, the first
word of this area is usually the status word. Both the system and the user use the lower
portion of this word to communicate the status of the request. When bit 0 is cleared
(equals 0), the system is in control of the request; when it is set (equals 1), the user is in
control of the request.
For example, to write on file ABC, the program must perform the following steps.

1. Check the status (bit 0 of the first word of the FET) of ABC.

2. If ABC is busy (bit 0 cleared), the program must wait until bit 0 is set. This is
done by issuing a system request to recall (RCL).

3. When ABC is idle (bit 0 set), the program must clear bit 0 and place the request
in RA+1,

4, If other processing can be performed, the program proceeds.

5. If further processing depends upon ABC being completed, the program must check
the status word for completion (bit 0 set by the system).

To perform this write operation on file ABC, the user issues a system request to CIO. The
following diagram illustrates the user/system control when performing this operation.

User Control of ABC ' System Control of ABC User Control of ABC

RA+1 [CIO 2000]—’ B 0 | rav1 [ 0 I_]

2000 ABC 16 ABC 16 { 2000 ABC 17

The user requests the system The system clears The system sets bit 0 of the
to take control of ABC by clear- RA+ 1 upon begin- status word upon completing
ing bit 0 of the status word and ning processing of the request.

entering CIO 2000 in RA+1, the request.

In many situations, the program cannot proceed until the system request is complete (as

in steps 2 and 5 when ABC is busy). When this occurs, the user can prevent execution
until the status word is not busy (bit O set). This simplifies the programmer's job,
because he does not have to check the status. It also reduces the amount of CPU time
used by the job.
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In the previous example, if the following request is issued,

RA+1 | CIOP 2000 —I
P is the display code representation of the
auto recall bit (208); that is, bit 40 of RA+1
is set.

2000 ABC 16

the system would not allow the job to continue execution until bit 0 of word 2000 was
set and the PPU completed its operation.

The steps in this procedure are:
1. Check the status of ABC.

2. If ABC is busy, wait until bit 0 is set and return to step 1. This can be done
by issuing an RCLP function on word 2000.

3. Clear bit 0 of word 2000 and place the CIOP request in RA+1,

Processing can proceed with the assurance that the previous operation on ABC is com-
pleted (bit 0 of word 2000 does not have to be checked).

The user should be aware that many system requests reciuire that the auto recall bit be
set. This is noted in the description of the requests, when necessary.

ISSUING RA+1 REQUESTS

When a system request is placed in RA+1, the system may process that request at any
time. The exchange jump instruction XJ, if available, provides much faster response
to system requests.

The system processes program requests by scanning location RA+1 of all user programs in
the system. This is done on a periodic basis., If-the systém detects a request in RA+1 that
can be processed RA+1 is cleared and processing begins.

When the user program issues a request, it must check RA+1 to determme if the request
is accepted by the system before it issues another request.

The following example illustrates the steps ‘taken by the user and the system to process
a system request.

1. The user issues a CIO request on word 2000 to RA+1 (CIO 2000).
2. The user proceeds with his processing.

3. The user now wishes to wait until the request is complete before continuing.
He does this by issuing an RCLP request on word 2000. However, he must
first check RA+1 to ensure that the request to CIO is accepted before he issues
the RCLP request.
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The system performs the following steps in processing this user request.

User
Places
CIO
Request
in RA+1

System System
Detects Initiates
RA+1 Processing
Set of Request
RA+1 Cleared
User by System
Places
RCLP
Request
in RA+1 System
Detects
RCLP on
2000

.| CIO on 2000

in Process

System
Places

Complete

CIO
Sets
2000

Job on
Recall

(until 2000
is complete)

Job

"| Execution

Restarted

When the XJ instruction is available, the user places the system request in RA+1 and

executes an XJ instruction.
CPUMTR from the user's program.

This causes the CPU to be exchanged to the system program
The system can act upon the request immediately.

When the system initiates processing of the request, CPU control returns to the user,
unless the request is made with auto recall.

The user can determine whether the XJ instruction is available by checking if bit 59 of
word 66 (XJPR) of his field length is set (refer to SYSCOM macro and figure 2-E-1).

If the request in the previous example is performed in this manner, the following steps

apply.

1. The user places the CIO request on word 2000 in RA+1 and executes an XJ

instruction.
is accepted.

2. The user proceeds with his processing.

The central processor is reassigned to the job when the request

3. The user now wishes to wait until this request is completed before continuing.
This is done by placing the request RCLP 2000 in RA+1 and issuing another XJ

instruction.

accepted.

It is not necessary to determine if the previous request is

Many macros and common decks are provided to assist the programmer in performing
this interaction with the system.
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NOS SYSTEMS TEXTS

The following systems texts are available to the NOS user.
e SYSTEXT
e PPTEXT
® NOSTEXT
e PSSTEXT
e ECSTEXT

Although other systems texts exist, the macros described in this manual are supported-
only in the systems texts listed above.

SYSTEXT contains system communication macros that are used by the CPU COMPASS pro-
grammer. PPTEXT contains symbol definitions used by all system routines for inter-

communication. NOSTEXT contains all system communication macros and symbol defini-
tions that are found in SYSTEXT and PPTEXT,

PSSTEXT contains macros that are defined on system OPL common decks COMCMAC and
COMCCMD (refer to Common Deck Usage in this section and to appendix A).

ECSTEXT contains operation definitions that are defined on common deck COMCECM.
These definitions provide instructions for interpretive mode reading and writing of ECS
(refer to appendix D). '

By selecting the correct systems text (for the applications COMPASS programmer, this
usually will be SYSTEXT and/or PSSTEXT), the user can reduce the amount of system
resources needed for assemblies.

To obtain listings of the systems texts, enter one or more of the following control state-
ments after accessing the system OPL.

MODIFY(Q, CL, CS=0, Z)/*EDIT, SYSTEXT
MODIFY(Q, CL, CS=0, Z)/*EDIT, PPTEXT
MODIFY(Q, CL, CS=0, Z)/*EDIT, NOSTEXT
MODIFY(Q, CL, Z)/*EDIT, ECSTEXT

To obtain a listing of PSSTEXT, enter the following statements after accessing the system
OPL.

MODIFY(Z)/*EDIT, PSSTEXT
COMPASS(I, LO=X)

MACRO USAGE

Macros are available for issuing most requests to the function processors. If macros are
not available, the user can define them.

o
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A macro is a predefined sequence of COMPASS statements that can be used in the user's
programs. T If the user wishes to use predefined macros, he may do so by specifying the
locatjon of these definitions to COMPASS with the S or G parameter. For example:

COMPASS(I, B, S=XYZTEXT)

This call causes all macro definitions in XYZTEXT to be available for assembly of the pro-
gram, If no S parameter is specified, COMPASS uses the system default system text
SYSTEXT. In the descriptions in this manual, unless otherwise noted, all macros are
defined in SYSTEXT and NOSTEXT.

Some macros are defined in common decks; therefore, the common deck must be called into
the text of the program (refer to Common Deck Usage).  If the decks are named COMCMAC
or COMCCMD, the user has the option of specifying the alternate systems text PSSTEXT.
For example:

COMPASS(I, B, S, S=PSSTEXT)

This makes available all macro definitions in PSSTEXT (that is, those defined in common
decks COMCMAC and COMCCDMND) as well as all macros in SYSTEXT for the assembly of
the program.

In addition to the macros available in SYSTEXT, an integer divide operation definition is
provided for the user's convenience. Its format is as follows:

IXi Xj/Xk
The operation divides Xj by Xk and places the result in Xi. Registers Xj, Xk, and B7 are
destroyed.

When a macro parameter refers to an address, the parameter may be a register name,

a relocatable address, an external symbol, or an absolute address. The user should con-
sult the expansions of the system macros to determine the optimum use of registers when
using macros. The user is responsible for ensuring that a register used as a parameter
contains only the parameter (for example, if an 18-bit address is specified by an X register,
the user in some cases must ensure that the upper 42 bits of the register are zero).

Most NOS system macros and common decks preserve the contents of the following registers.
A0, X0, A5, and X5

Also, upon exit, the contents of registers Bl and X2 are as follows:

Bl 1
X2 FET address (refer to section 2) if a macro specifies the FET address as a
parameter

There are exceptions to these rules and the user should refer to documentation of a macro
or common deck when in doubt.

The contents of the Bl register is assumed to be 1 upon entry only if the SYSCOM B1
macro is called or the B1=1 COMPASS pseudo instruction is defined.

T The COMPASS Reference Manual provides instructions for defining macros.
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SYSCOM

The SYSCOM macro performs the following functions.

. Optionally defines the B1=1 COMPASS pseudo instruction

e Defines system communication symbols

If this macro is used, it should be set as an initial step in the program.

Macro Format:

B1

LOCATION OPERATION VARIABLE SUBFIELDS
SYSCOM |B1
If present, COMPASS pseudo instruction Bl1=1 is defined

Many system common decks called from macros assume the contents of the Bl register is
equal to 1. Other common decks assume Bl is equal to 1 only if the macro SYSCOM B1 or
COMPASS pseudo instruction B1=1 is defined. If the B1 parameter is not included in the

SYSCOM call or if there is no SYSCOM call, these common decks then generate additional

code to set Bl equal to 1.

If SYSCOM B1 or the Bl=1 pseudo instruction is used, it is the

user's responsibility to set the Bl register equal to 1.

The specification of SYSCOM (with or without specifying B1) also makes available the sys-
tem communication symbols (refer to figure 2-F-1). These are:

Symbol

RA.MTR
ARGR
SPPR

PGNR
ACTR

CMUR,
RA.CMU

LWPR

FWPR

JOPR

XJPR,
RA.CEJ

CSMR

LDRR
CCDR
LINP

Value

64g.
64,
65

65

66

66
66

67

6'78
70

6010

Description

Address of RA+1.
Address of the first argument.

Special program parameter area (locations 278
through 47g).

Program name (bits 59 through 18),
Argument count (bits 17 through 0).
Compare/move unit (CMU) available flag (bit 59).

LWA+1 of the assigned program space (bits 17
through 0). If Common Memory Manager is loaded
in the user's field length, bits 17 through 0 contain
the complement of the LWA+1 of the assigned pro-
gram space (refer to the Common Memory Man-
ager Reference Manual).

FWA of the assigned program space (bits 17
through 0).

Job origin type (bits 35 through 24).
Central exchange available (bit 59).

System character set mode flag (bit 59); set if
64-character set mode.

LDR completion (bit 29),
Control statement image (eight locations).

Lines per page. Used to format output.
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DUPLICT
IDENT DUPLICT
ENTRY DUPLICT

QUAL$ EQU 1 SUPPRESS COMMON DECK QUALIFICATION
* THE *SPACE FILL NAME* COMMON DECK MUST BE QUALIFIED
* BECAUSE THE PROGRAM HAS A SUBROUTINE *SFN* AND THE
* PROGRAMMER DOES NOT WISH TO RENAME THE SUBROUTINE.
DUPLICT SB1 1 ENTRY
SA1 DUPA SET SYMBOL NAME IN MESSAGE
MXO0 -18 CLEAR VALUE PORTION OF WORD
SX5 X1+ SAVE VALUE
BX1 XO*X1 Transfers control to
RJ /SFILL/SFN* SPACE FILL WORD | COMCSFN, qualified
SA6 DUPC by SFILL
SX1 X5+ CONVERT VALUE
RJ CDD
SB2 3 SHIFT VALUE 3 CHARACTERS LEFT
RJ SFN-=—
SA6 DUPD ISSUE MESSAGE |Transfers control to
MESSAGE DUPB,,R the user's shift
ENDRUN register routine, SFN
DUPA CON OLNAME+123456
DUPB CON 10H  SYMBOL
DUPC CON 0 SYMBOL NAME
CON 10HHAS VALUE

DUPD CON 0 CONVERTED SYMBOL VALUE
CON 0 MESSAGE TERMINATOR
SPACE 4,10

:* SFN - SHIFT REGISTER BY *N* CHARACTERS.

* ENTRY (X6) = REGISTER TO SHIFT.

: (B2) = NUMBER OF CHARACTERS TO SHIFT.

: EXIT (X6) = SHIFTED LEFT.

* USES B - 2.

* X -6, 7.
SPACE 4,10

SFN PS ENTRY/EXIT
SXT7 B2 SET NUMBER OF BITS TO SHIFT
SB2 B2+B2
LX7 2
SB2 B2+XT7
LX6 X6,B2 SHIFT REGISTER
JP SFN RETURN

* COMMON DECKS.

%¥CALL COMCSYS

%¥CALL COMCCDD
QUAL  SFILL QUALIFY *SFN*

+ *CALL COMCSFN

SPACE 4,10

END DUPLICT
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The QUALS$ tag can also be used to suppress the qualification of common decks callec! more
than once in separate overlays. In the following example, the QUAL pseudo-instruction is
used in each of the two primary overlays; the symbol QUALS$ is used to allow a copy of
COMCCDD in each overlay without symbol conflicts.

OVER :
IDENT MAIN,MAIN,MAIN MAIN (0,0) OVERLAY
ABS
TITLE MAIN (0,0) OVERLAY.
ORG 110B
QUALS$ EQU 1 SUPPRESS COMMON -DECK QUALIFICATION
* LOAD TWO OVERLAYS - ONE AT A TIME - EACH WILL USE
* ITS OWN COPY OF *CDD*, BUT WILL USE ¥*SYS=%* AND
* ¥MSG=* THAT RESIDE IN THE (0,0) OVERLAY.
MAIN MESSAGE MAIA,,R ® MAIN RUNNING.*
SB1 1
OVERLAY MAIB,0100B LOAD *OVL1* OVERLAY
SB2 X1 EXECUTE *QVL1#%
JP B2
MAI1 OVERLAY MAIB,0200B LOAD *QVL2* OVERLAY
SB2 X1 EXECUTE *OVL2#*
JP . B2
MAI2 MESSAGE MAIC,,R * MAIN COMPLETE.*
ENDRUN END
MAIA DIS ,*¥ MAIN RUNNING.*
MAIB CON OLLGO OVERLAY FILE NAME
MAIC DIS ,* MAIN COMPLETE.*
*CALL COMCSYS
*CALL COMCOVL
OVER BSS 0] OVERLAY AREA BASE
TTL PRIMARY (1,0) OVERLAY.
EJECT
QUAL  OVL1 DEFINE QUALIFICATION FOR THIS OVERLAY
IDENT ©OVL1,0V1,0V1,1,0 PRIMARY (1,0) OVERLAY
ORG OVER START AT OVERLAY AREA
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ov1

OViA
OV1B
ovic

¥CALL

ov2

OV2A
OvV2B
ovac

*¥CALL

60445300 F

READ THE REAL TIME CLOCK AND ISSUE A DAYFILE MESSAGE
INDICATING WHEN OVERLAY WAS CALLED.

RTIME O0OViA GET CURRENT TIME

SA1 OvV1iA CONVERT MILLISECONDS TO DISPLAY CODE
MX0 -36

BX1 -X0%X1

RJ CDD

SA6 ovic

MESSAGE oV1B,,R * OVL1 CALLED AT NNNNNN#*

JP MAI1 RETURN

CON 0 REAL TIME CLOCK

DATA 20H OVL1 CALLED AT

CON 0 CONVERTED MILLISECONDS

CON 0 MESSAGE TERMINATOR

CcoMCCDD

TTL PRIMARY (2,0) OVERLAY.

EJECT .

QUAL OVLZ2 DEFINE QUALIFICATION FOR THIS OVERLAY
IDENT OVLZ2,0V2,0V2,2,0 PRIMARY (2,0) OVERLAY

ORG OVER START AT OVERLAY AREA

READ THE REAL TIME CLOCK AND ISSUE A DAYFILE MESSAGE
INDICATING WHEN OVERLAY WAS CALLED.

RTIME OV2A GET CURRENT TIME .
SA1 OV2A CONVERT MILLISECONDS TO DISPLAY CODE
MXO0 -36

BX1 -X0*X1

RJ CDD

SA6 ovac

MESSAGE 0OV2B,,R * OVL2 CALLED AT NNNNNN *

JP MAIZ2 RETURN

CON 0 REAL TIME CLOCK

DATA 20H OVL2 CALLED AT

CON 0 CONVERTED MILLISECONDS

CON 0 MESSAGE TERMINATOR

COoMCCDD

END
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SECURITY CONSIDERATIONS

A program cannot dump or directly change the job field length with an RA+1 request
if the program is one of the following types.

A protected system program.

e A user's program that has requested protection through the SETSSM macro (refer
to section 6).

e A user's program loaded from an execute only file.

These security restrictions do not apply if the job is of system origin or if the user is
validated for system origin privileges and DEBUG mode has been set on the system console.

The following RA+1 calls can either dump or change central memory and therefore are not
allowed when memory protection is requested (Secure System Memory status is set):

Call Description

CKP Checkpoint request

DEP Dump ECS field length request

DED Dump ECS field length request with display code

DMP Dump field length request

DMD Dump field length request with display code

REQ Request equipment assignment

LFM For the ASSIGN, LABEL, and REQUEST functions (refer to section 4)
PFM For any access to removable auxiliary devices (refer to section 5)

Violation of these restrictions results in the job step being aborted and the following
dayfile message being issued.

SECURE MEMORY, DUMP DISABLED.

Refer to section 3, volume 1, for a list of control statements that cannot follow job
steps with SSM status set.
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FILE ENVIRONMENT TABLE (FET) ‘ 2

e

This section describes the file communication area necessary for file creation and the
processing of many user requests. The file environment table (FET) is the standard
communication area or parameter block for the system file processors. The COMPASS
programmer must define the FET, whereas the higher level languages (COBOL and
FORTRAN, for example) automatically establish and use this area.

Depending on the processor being used, certain areas of the FET must be defined and
used in communicating with that processor. The minimum length of a FET is five
words.

CIRCULAR BUFFERS

The buffer parameters (FIRST, IN, OUT, and LIMIT) in the FET describe the circular
buffer (refer to figure 2-2-1), A circular buffer is a central memory storage area
that contains data during input/output operations. It is called a circular buffer because
routines that process input/output treat the first word of the buffer area as contiguous
to the last word of the buffer area.

All input/output is performed by passing data between a circular buffer (in central
memory) and a peripheral device (mass storage or magnetic tape, for example).
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59 47 35 29 23 17 13 9 [¢]

FET+0 local file name (Ifn) '"1“ I code
+ v DA 777777 ¢ FIRST
+2 o} N

3 0 ouT

+4 FNT pointer /////////l PRU size LIMIT
+5 ,//////A fwa working storage ////// Iwa+! working storage(la)
+6 // ////////// e ) mirs
v ////////////////////// /////////////// 7
Wl 7 //iipdtdddssdt

+9 file identifier (first 10 characters)

+10 file identifier (last 7 characters) rfile sequence number
+ 1 gvn [ retention cycle I creation date

+12 set identification L file section number

Figure 2-2-5, Standard FET for Labeled Magnetic Tape File (CIO)

Refer to the LABEL and OPEN macros for a description of the FET fields used in processing
ANSI labels.

Word
Parameter (FET+n) Position Description

Local file name (Ifn) 0 59-18 The 1fn field contains one to seven alpha-
numeric display code characters, left-
justified; unused characters are zero-
filled. The Ifn is the common reference
point for all system communication
concerning the file.

Level number (ln) 0 17-14 This is the level number for an EOR/EQOF
operation on the file. NOS uses this field
for CIO operations and for distinguishing
interactive input from noninteractive input
(refer to CIO in section 3 and the discus-
sion on writing interactive programs,
section 12),

Abnormal termination 0 13-10 Status information returned by the func-

Codes (at) tion processor when an abnormal situation
or error occurs. This field is usually
set by the processor when the error pro-
cessing bit (ep) is set in FET+1. For
some processors, at is returned in bits
17 through 10. This field is set to 22g
by CIO if the ep bit is not set and an
error condition is present. Function
processor descriptions should be con-
sulted for the specific error codes
returned.
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Parameter

Code

Device type (dt)

Random access (r)

User processing (up)

2-2-6

Word

(FET+n) Position
0 9-0
1 59-48
1 47
1 45

Description

Request/return code. The user (or
macro) sets this code for the request
desired. The function processors alter
it only if the request is not completed.
For example, the user requests a read
(CIO code 010) but encounters an EOR.
CIO returns a status code of 021. These
codes are detailed in the function pro-
cessor descriptions.,

The following are subfields for the code
parameter.

Bit 1: file mode (fm). Iile mode for
input/output operations on S, L, or SI
tape formats only. For S or L format
tapes, bit 1 is:

0 Coded
1 Binary

Binary mode must be selected for SI
tape formats or the job step is aborted.

Bit 0: Interlock (ilk). FET interlock bit.
Used to indicate system/user access to
data associated with the file. The user
sets this bit to 0 (busy or not complete)
and the processor sets it to 1 when
completed.

The 12-bit display code of the type of de-
vice on which the file is or will be re-
siding. If bit 59 is set, it indicates a
nonallocatable device (refer to appendix
E). IfanS, L, or SI file is opened, this
field contains NOS/BE compatible return
information (refer to the OPEN macro).

This bit is set if random processing is

to be performed on the file. If this is

set, the FET must be at least seven words
in length.

The user sets this bit if he desires to per-
form his own end-of-reel or end-of-
device processing. When CIO encounters
an end-of-reel/end-of-device, it returns
an abnormal termination code of 1 (bits

13 through 10 of FET+0). For further
information about end-of-reel processing,
refer to the CIO CLOSER macro. The up
bit is checked only if the FET is at least
six words in length.
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Parameter

Error processing (ep)

Extended label pro-
cessing (x1)

60445300 M

Word

(FET+n) Position
1 44
1 41

Description

This bit is used to indicate to the function
processor that the calling program pro-
cesses errors that occur, such as parity
errors or errors in requests to the file
managers. The function processor re-
turns the error code in the at field of
FET+0. Function processor descrip-
tions should be consulted for the error
codes returned. If this bit is not set,

the function processor either aborts

the job or requests operator intervention.

If an unrecovered parity or block too
large error occurs during & magnetic
tape read operation (with the ep bit set)
or if a read parity error occurs on a
mass storage read operation (with ep bit
set), the following steps occur.

1. The data in the bad block is
stored in the user's circular
buffer.

2. The value of the IN pointer prior
to the read is stored in the next
word in the circular buffer (pointer
to the beginning of the bad data
block).

3. The parity error code is set in
FET+0.

4. The IN pointer is updated in the
FET. This IN pointer value does
not include the additional word
(pointer to the beginning of the
bad data block) stored in the
buffer.

5. The FET completion bit is set.

The pointer to the bad data is returned

on all reads processed by CIO for a mass
storage file. If no data is transferred
(correct PRU not read), the pointer points
to itself, and no update of IN occurs.

If tape error processing is inhibited
(refer to the LABEL macro, section 4),
the preceding steps are not performed
regardless of whether or not the ep bit
is set.

Specifies standard (x1 = 0) or extended
(xl = 1) tape label processing.



Parameter

Flush bit (fb)

2-2-8

Word
(FET+n)

Position

1

36

Description

Specifies that the file's circular buffer
is to be flushed upon abnormal termina~
tion or for terminal files when the job is
rolled out.

Files that are pointed to by the list of

files (refer to the SETLOF macro, sec-
tion 6) and meet the following criteria

are flushed with the appropriate write
function. Files are flushed with an end-
of-record write (CIO function 024) unless
the last function in the FET is a WRITECW
(204) or WRITEN (264), in which case

that function is reissued.

Care must be taken when select-
ing random files to be flushed
since they could be truncated by
an end-of-record write.

® Original error flag (ef) is less
than SPET (refer to EREXIT
macro, section 6).

° No buffer parameter errors;
that is:

Complete FET within user's
field length
LIMIT .LE, FL
OouT .LT. LIMIT
OUT .GE. FIRST
IN .LT. LIMIT
IN .GE. FIRST
® Write bit is set in the FET or

the FET is unused (bits 9 through
3 are 0).

° No CIO error code exists in
FET.

° Data is in buffer.
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Parameter

FET length (¢)

FIRST

IN

ouT

FNT pointer

Physical record unit
size

LIMIT

First word address
of working storage

60445300 M

Word
(FET+n) Position

1 23-18
1 17-0
2 17-0
3 17-0
4 59-48
4 35-18
4 17-0
5 47-30

Description

Specifies the additional length of the FET
over normal size (five words). For
example, if £ =3, FET length = 8 and
FET+7 is the last usable word. Function
processors require varying lengths for
particular parameters. However, it is
recommended that the FET for mass
storage files be at least seven words for
most efficient system processing.

First word address of input/output buffer.

The next available location for entering
data into the buffer. The upper 42 bits
should never be used since the function
processors read and write the entire word.

The next available location for removing
data from the buffer. The upper 42 bits
should never be used since the function
processors read and write the entire word.

Address of the file name table (FNT)
entry for the file, This pointer is used
by the system to reduce overhead when
processing a file. It is set only if the
FET length is greater than 5.

Number of CM words in PRU of the de-

vice to which the file is assigned. The

PRU size for mass storage is always 64
CM words. The PRU size for magnetic
tape varies according to the data format
selected,

This is set only if the file is opened
using the CIO OPEN macro and if the
FET length is greater than 5. Refer to
appendix J for information on magnetic
tape PRU size.

Last word address plus 1 of the buffer.
Data is never placed in or removed from
LIMIT.

First word address of working storage.
Working storage is used by several of
the compilers to control input/output in
specific formats (blocking/unblocking).
This parameter is not used by the system
or the NOS common decks which refer to
working storage areas. Working storage
areas for use by macros (READS, READC,
and so forth) require the user to define
his own working storage area and specify
it on each macro request. Pointers to
working storage can be placed here for
reference.
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Word

Parameter (FET+n) Position
Working storage last 5 17-0
word address + 1
1.ist address (la) 5 17-0
Current random index 6 59-30
(cri)

Random rewrite 6 29
request (w)

Unused bit count 6 29-24°
(ubc)

Random request 6 28-0
(rr)

Maximum logical 6 17-0
record size

(mlrs)

Index length (il) 7 35-18

2-2-10

Description

Last word address plus 1 of working
storage.

List address. This points to the table
of the relative sector addresses for CIO
READLS and RPHRLS macros.

The current random index for the mass
storage file being randomly accessed.
The system returns the current position
of the file after a random input/output
request. This is in the form of a relative
sector address (rsa) from the beginning
of the file. For any nonrandom read or
write operation, the system updates this
field by adding the number of sectors
transferred to the existing contents of the
field. For any random access or posi-
tioning operation, the value is recalcu-
lated. cri is ignored if r (FET+1) is not
set. :

This bit is set to indicate a write-in-
place operation. If not set, the write
takes place at the current position with rr
being the address for the return of rsa,
where the write began. This is ignored
if r (FET+1) is not set, '

Specifies the unused bit count for S and
L format tapes (refer to appendix J).

Relative sector address (rsa) for a ran-
dom input/output request. An exception
is if w = 0 and it is a write request, then
it is the address for the return of the
starting rsa of the write (previous EQI).
If the error processing bit (FET+1, bit
44) is set and an error occurs, the
system returns detailed error status in-
formation in FET+6, bits 11 through 0.
For further information, refer to the de-
scription of CIO., rr is ignored if r
(FET+1) is not set.

Specifies the maximum physical record
size for S and L format tapes. Refer to
appendix J.

Random index length. This must be set
by the user when requesting CIO OPEN

to load the random index of a file or CIO
CLOSE to dump the random index of a

file. If r (FET+1) is not set, il is ignored.
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The following parameters can be used to modify fields in the FET. They can be specified

in any order.

Py

BUF=fwa, length

DTY=dt

ERA=erad

ERP=erp

60445300 K

SETFET does not verify that the modified
words are within the FET length.

Description

Changes the first word address of the CIO circular buffer to
fwa and the length of the buffer to length. Thus, FIRST, IN,
and OUT are changed to fwa and LIMIT is changed to fwa +

length.

Changes the device type to dt. The dt option is the display
code equivalent of the device type, right-justified with binary
zero fill in a register or a central memory location as de-
scribed in SETFET Parameter Processing., Refer to appen-
dix E for legal equipment codes.

Changes the error message return address to erad for PFM
requests (refer to Error Processing in section 5).

Sets the error processing, user processing, or real-time
processing bit, or combinations of the error and user pro-
cessing or error and real-time processing bits. The erp
option can be a mnemonic as follows.

erp Value
U 4
E 2
R 1
UE 6
ER 3

Description

Set user processing bit at FET+1, bit
45.

Set error processing bit at FET+1, bit
44,

Set real-time processing bit for PFM
requests at FET+1, bit 43 (refer to
section 5).

Set both user processing bit and error
processing bit.

Set both error processing bit and real-
time processing bit.

If an erp other than those listed is specified, it must be
a register or central memory location containing the value
of erp (refer to SETFET Parameter Processing).

2-2-15



p; Description

I.FN=1fn Changes the local file name in FET+0 to 1fn. T

PFN=pfn Changes the permanent file name in FET+8 to pin for PFM
requests. T

PKN=pn Changes the pack name in FET+12 to pn for PFM requests. {

PWD=pwd Changes the password in FET+10 to pwd for PFM requests. T

UCW=ucw Changes the user control word in FET+11 to ucw for PFiVI

requests. T

USN=un Changes the alternate user number in FET+9 to un for PFM
requests. T

SETFET PARAMETER PROCESSING

For the DTY, ERP (when mnemonics are not used), LFN, PFN, PKN, PWD, UCW, and
USN parameters, the following rules apply.

e If an option is represented by a register, the register contains the value to be
placed in the FET. For example:

SETFET ¥, (LFN=X4)
uses the contents of X4 as the new local file name.

° If an option is represented by a constant, the constant specifies the address con-
taining the value to be placed in the FET. For example:

SETFET F, (LFN=LOFN)

uses the contents of location LOFN as the new local file name, The file name can
be specified in a literal as follows:

SETFET F, (LFN==6LOUTPUT)

] ® If an option is a register that is preceded by the number sign (#), 1T the regis-
ter specifies the address containing the value to be placed in the FET. For
example,

i | SETFET F, #B3

uses B3 as the address containing the value to be placed in the FET,

tThis option is left-justified with binary zero fill in an X register or central memory
location as described in SETFET Parameter Processing.
B itThe cDC graphic equivalence sign (=), :
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° If an option is a register expression or constant preceded by the equivalence sign,
it specifies the address containing the address of the value to be placed in the FET,
For example:

SETFET F, (LFN=$FADDR)

uses the contents of FADDR as the address containing the value to be placed in
the FET.

For the BUF and ERA parameters, the following rules apply.

] If an option is represented by a register, the register contains the value to be
placed in the FET., For example:

SETFET F, (ERA=A5)
uses the contents of A5 as the new error message return address.

° If an option is represented by a constant, the constant specifies the address value
to be placed in the FET (not the address containing the value). For example:

SETFET F, (ERA=ERRBUF)

uses the address ERRBUF as the new error message return address.

SETFET EXAMPLES
Example 1:

The SETFET macro can be used to take advantage of the way in which FORTRAN passes
parameters to subroutines. Assume a FORTRAN program calls a COMPASS subroutine
GETF to retrieve a permanent file, The call accepts three parameters to select the
local file name, permanent file name, and file password:

CALL GETF(ifn, pfn, pwd)
When FORTRAN processes the call, it builds a central memory table with one entry
for each parameter. The entry contains the actual address of the parameter. Before
control is passed to the subroutine, FORTRAN sets the Al register to the first word

address -of the table. Thus, X1 contains the address of the first parameter. If the
call to GETF is:

CALL GETF(DATA1, BASE1l, PWD1)
the Al register is the first word address of the table of addresses, X1 contains the
address of DATA1, location Al+1 contains the address of the next parameter, and so
on. This fact can be used by SETFET as follows: '
SETFET F, (LFN=#X1),(PFN=#A1+1), (PWD=#A1+2)

F FILEB BUF, 301B,(FET=16D)
BUF BSS 301B
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Example 2:

Similarly, a COMPASS program could place the values in the FET as follows:

2-2-18

DATA1
BASE1
PWDI1

BUF

SA1 DATA1
SB3 BASE1
SETFET F, (LFN=X1), (PFN=#B3), (PWD=PWD1)

DATA OLDATA1

DATA 0LBASE1

DATA 0LPWD1

FILEB BUF, 301B,(FET=16D)
BSS 301B
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INPUT/OUTPUT 3

This section describes the process of performing input/output from a COMPASS program.

The combined input/output (CIO) part includes those macros needed for file creation, read
and write functions, and file positioning. The data transfer part includes those macros that
allow the user to transfer information between the circular buffer and a working buffer area.

The user can perform I/0 directly through FETs using CIO or with CYBER Record Manager
facilities that are available to COMPASS users through COMPASS macro calls. A brief
description of Record Manager features is provided later in this section.

ClIO — COMBINED INPUT/OUTPUT

The CIO read/write requests are used to transfer data between a file and a CIO circular
buffer. The read requests transfer input files from a system storage medium to a CIO
circular buffer. The write requests transfer output from a CIO circular buffer to a system
storage medium. Also included in this group of requests are those which open and close
files, those which update records in an existing mass storage file, and those which control
positioning of the file,

The format of the call to CIO is:

59 40 35 7

RA+I [ cIo Hr % n addr

JO

r Auto recall, if desired
n \ Count for skip operations
addr Address of the FET
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Word FET+0 contains the following information.

} 59 7 3 8 0
FET+OI ifn In at | codeJ

1fn Local file name
In ;_'ievel number (0<1n< 17g) for an EOR/EOF operation on the
ile:
0 EOR operation
1-16g Same as level 0
17g EOF operation
at Abnormal termination code returned by CIO:
Code Description
01 End of information encountered.
02 Device full/end of reel encountered.
04 Parity error.
21 End of multifile set.
22 Fatal error.
code Request/return code:
Bit Description
8-2 Individual error code from a CIO function. Refer

to the specific function for the bit settings and
their meanings.

1 Binary operation if set (applies only to SI, S,
and L format tapes); coded operation if zero
(applies only to S and L format tapes).

Binary mode must be selected for SI
tape format or the job will be aborted.

0 Operation complete if set.

The file mode (fm) bit (bit 1) of FET+0 is not actually part of the status response, although
it is returned as such. The fm bit is used by tape drivers, in some cases, to determine
parity (seven-track) or whether conversion is required between character sets (nine-track).
For disk 1/0O, the bit is carried for compatibility with tape I/O but is meaningless. The bit
is set by the FILEB or FILEC macros or directly by the user. After this it is masked in
as part of the return code.

The CPU program is expected to issue an even request code (bit 0=0). If it does not, a
completed operation may not be detected.
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CIO uses FET+5 and FET+6 in the following manner,

T 8 o

+6

L L L / mirs }mogneiic tape

rr/d ec mass storage

la

ubc
milrs

cri

rr

dec

cri

Address of a list of random addresses to be used with READI.S
or RPHRLS mass storage operations

Unused bit count for S and 1. format tapes

Maximum PRU size for S and L format tapes
Current random index (for mass storage files only)
Random rewrite request (for mass storage files only)

Random request (for mass storage files only): if rr # 0, and
the request is a read request, rr is the random index

If rr # 0, w=0, and the request is a write request, rr is the
address for return of random index (the write operation begins
at the current EOI). The index of the EOI prior to the write
is returned to the calling program.

If rr # 0, w=1, and the request is a write request, rr is the
random index indicating where the write will begin.

Detail error return code (for mass storage files only).

Code Type of Error

x001 Parity error

x002 Address error

x003 Device status error

x004 6681 function reject or function sent to mass
storage device that timed out with no
response

x005 Device reserved

x006 Device not ready

4007 Track limit (device full)

If, after a read error (with ep bit set), the system determines
that the correct PRU was read (although it may contain incor-
rect data) then x above is 0, the data is placed in the buffer,
and the file is positioned to the next PRU of the file. If the
correct PRU is not read, then x is 4, no data is placed in the
buffer, and the file is not repositioned. The cri is set as
usual,

T These fields apply only to S and L format tapes.
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Equipment which may be accessed by CIO includes:
¢ DMass storage

e Magnetic tape units

CIO FUNCTION PROCESSING

All of the CIO macros require two common decks for system interface.
¢ COMCCIO
e. COMCSYS

These common decks are available to the user in relocatable form on the user library
SYSLIB.

If a CIO macro specifies a FET that currently does not have the completion bit set,
the system will wait (by performing recalls) for completion before performing the
specified function.

Error processing for functions issued to CIO involves processing only those errors
that occur on the specified devices which include read and write parity errors to mag-
netic tape. If a mass storage device returns an error status or the device driver
detects an error, the system places the error status in the FET+0 status field. If the
error processing bit is set in the FET+1 ep field and the FET length is greater than
five, a detail error code is returned to the user in the FET+6 dec field.

ACCESSING FILES

The two methods used to access files assigned to a job are sequential and random
access. Any file can be accessed sequentially; however, only mass storage files can
be accessed randomly.

To read a file randomly, the system reads a portion of the file without reading all
information in the file, from the current position to the desired position. Any mass
storage file can be read randomly if the user knows which relative PRU (that is, which
PRU in relation to the BOI) he wishes to read. The desired PRU can be read by
placing the PRU number in the FET and making the proper 1/O requests. The random
address of a PRU is the number of PRUs that precede the PRU on the file. The first
PRU that can be read or written is PRU 1. PRU 0 on all mass storage files is
reserved for system use.

Several methods of random processing exist. The specific method depends on the
language being used; however, in all cases, the following points apply.

° Most random I1/O operations require a directory or index that contains the
random disk addresses of records in the file.
e An EOR or EOF 1/O operation transfers one PRU for the EOR or EOF,

¢ When randomly rewriting data within a file, the user must take care to ensure
that data following the area he. wishes to write is not destroyed.
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RANDOM REQUEST PROCESSING

The user can request that the system perform the specified read or write request at the

file position specified by the random request word (FET+6).

If the file specified resides on

mass storage and the random processing bit is set (r parameter in FET+1), then random
For a random write operation, the remainder of the

access to the file can be performed.
file (the portion following the data written) is not released.
this portion of the file is released.

The user is responsible for managing the random addresses.

On a sequential write operation,

r set in FET+1, the system returns the current random index (cri) in FET+6.

the position of the file when the operation is completed.

For any CIO operation with

The cri is

Nonrandom write operations after an incomplete (no EOR or EOF written) random write

operation are processed as random requests.
the remainder of the file is not released.

Writing continues at the current position and
This feature makes the mid-record recalculation

of the random address unnecessary when randomly writing records larger than the CIO
circular buffer size.

For a write operation with r set in FET+1, if rr=0, a sequential write is performed at the
If rr#0, the action the system takes is as described for FET+6 fields
earlier in this section.

current position.

For a REWRITE operation with r set in FET+1, if rr=0, a random write is performed at

the current position.

For the random file shown in figure 2-3-2, the following random requests (that is, r is set

If rr#0, a random write is performed at rr.

in FET+1) are necessary to perform the operations described.

Operation
READ

WRITER
or
REWRITER

WRITER

WRITEF
or
REWRITEF

The user must account for the extra sector written for EORs and EOFs when specifying

rr w
10 0

5 1

5 0
2000 0
15 1
15 0

rewrite-in-place operations.

60445300 L

cri Returned
11

8
8

15

17

17

Description

Read directory

Write new record 3 in place

‘Word count = 138

Write new record at EOI; system

sets location 2000 to 12 to indi-
cate where the write occurred

Rewrite directory



The system computes the number of sectors written as follows: T

Word PRUs Data Remaining
Operation Formula Count Example Written in Buffer
Buffer write n/100 243 243/100 2 43
EOR write (n+100) 243 (243+100) 3 0
100 100
300 (300+100) 4 0
100
EOF write (n+200) 243 (243+200) 4 0
100 100
300 (300+200) 5 0
100

Appendix H contains examples of COMPASS programs that create, read, and write a
random file.

ClO OPEN AND CLOSE FUNCTIONS

Two macros are available for opening files.

e OPEN is applicable to all files
e POSMF is applicable .only to labeled multifile tapes

Two macros are available for closing files.

e CLOSE is applicable to all files
e CLOSER is applicable only to tape files

POSMF is described in the discussion of file positioning functions. OPEN, CLOSE, and
CLOSER are described in the following paragraphs.

In general, there is no need to explicitly open or close mass storage files., The capabilities
provided by open and close functions for mass storage files can be obtained through the use
of other system macros. For example, appendix H illustrates the random processing of a
file without using CIO open and close functions. Also, the example in this section of data
transfer macros shows how a sequential mass storage file can be read and written without
using open and close functions.

1 All numbers are in octal.
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If the file resides on mass storage, the random processing bit is set, and the proper
parameters are set in FET+7, CLOSE writes the data in the buffer specified in FET+7 at
EQI of the file. This normally is the index for the file. A random index is written at the
EOI only if the file is random; the file has been written on since the last OPEN request;
the file is not locked; and an index area is specified in FET+7, bits 17 through 0.

Example 1:

Random processing for the program shown in example 1 of the OPEN macro can be
terminated as follows:

BUFL EQU 2001B
INDXL EQU 100B
FILE1 RFILEB BUF, BUFL, (FET=8), (IND=INDX, INDXL)
BUF BSS BUFL
INDX BSS INDXL
OPEN FILEL,,R

CLOSE FILE1L,,R

In this example, the system writes the random index contained in the index buffer at the end
of the file.

If the name of the file in FET+0 is PUNCH, PUNCHB, or P8, the file is entered in the
punch queue. The file is punched in 026 or 029 mode, depending upon the origin of the job
issuing the CLLOSE request. If the job is not local batch origin, then the coded file is
punched according to the system default keypunch mode (as specified by the installation). If
the job is local batch origin, the initial keypunch mode of the job's control statement record
(that is selected by the job statement or installation parameter) is the mode in which the

deck is punched.

CLOSE/UNLOAD and CLOSE/RETURN will not queue
files in future versions of NOS. Programs using these
functions should be rewritten to use the ROUTE macro
if file queueing is desired.

When a magnetic tape file is closed, the action the system takes depends on the last I/O
operation performed. .
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The system responds to a CLOSE request on a magnetic tape file in the following
manner,

1. If the last operation was a write, the system performs one of the following
functions.

° If the tape is unlabeled and the data format is S, L, or F, the sys-
tem writes four tape marks.

e If the tape is unlabeled and the data format is I or SI, the system
writes a tape mark, an EOF1 label, and three tape marks.

° If the tape is labeled and standard label processing is in effect (xl,
bit 41 of FET+1, not set), the system writes a tape mark, an EOF1
label, and three tape marks.

e If the tape is labeled and extended label processing is in effect (xl,
bit 41 of FET+1, set), the system writes a tape mark, an EOF1 label,
all user end-of-file labels (EQOF2 through EOF9) and user trailer
labels (UTL) present in the extended label buffer, and two tape marks.
All nonapplicable labels, including EOF1 and EOV1 labels, in the ex-
tended label buffer are ignored. Refer to Extended Label Processing
‘earlier in this section for a description of the label buffer.

If the last operation was a read and the following are true, then all labels
from this tape mark (beginning with EOF1) through the next tape mark are
transferred to the extended label buffer, as space permits, beginning at the
first word of the buffer.

° The tape is labeled
e Extended label processing is in effect (x1, bit 41 of FET+1, set)
e A tape mark immediately follows

2. If the no rewind (NR) dption was selected, the tape remains positioned at or
is repositioned to the same point as before the CLOSE was issued (to prevent
user from going past EOI).

If the rewind (REWIND) option was selected, the system rewinds the tape to
the beginning of data of the current file. This operation is performed auto-
matically even if the current file begins on another reel.

If the unload (UNLOAD) option was selected, the system rewinds and unloads
the current tape reel, releasing job and file attachment.

If PO=U processing option was specified at tape
assignment time, the tape will not be physically
unloaded from the tape drive.

If the return (RETURN) option was selected, the system rewinds and unloads
the current tape reel, releasing job and file attachment. The number of tapes
scheduled for the job is decremented only if the total concurrent resource
demand (tapes and packs)T has been satisfied.

T Refer to the RESOURC control statement, section 6, volume 1.
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Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS
RPHR addr, r
addr Address of the FET
r If r is specified, control is returned only upon completion

READ (010)

of the operation

The READ function reads information into the circular buffer, If there is room in the buffer
for at least one full physical record, the system initiates reading and continues until:

® The available circular buffer space will not accommodate one full PRU.

® An end-of-record or end-of-file is encountered.

o The end-of-information is encountered.

) For S and L format tapes, one PRU is read,

The status responses (bits 17 through 0 of FET+0) are:

000011 Buffer filled
000021 EOR encountered
740031 EOF encountered
741031 EOI encountered

Data is not transferred after an EOR or EOF mark is encountered. For tapes that do not
have a defined EOI (refer to appendix J), an operation that normally would terminate at
EOI terminates instead at EOF, Also, for S and L format tapes, the unused bit count is
returned to FET+6, bits 29 through 24, when the read is complete.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS
READ addr, r
addr Address of the FET
r
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If r is specified, control is not returned until operation is

complete
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READSKP (020)

READSKP performs a read function until the buffer is filled or until an EOR or EOF is
: encountered. If the buffer is filled before an EOR is encountered, CIO positions the file
at the next EOR, EOF, or EOI, whichever is encountered first.

The status responses (bits 17 through 0 of FET+0) are:

000021 Buffer filled or EOR encountered
740031 EOF encountered
741031 EOI encountered

For tapes that do not have a defined EQI (refer to appendix J); an operation that normally
terminates at EOI terminates instead at EOF'.

. This is the only read function that performs the read operation if less than one PRU
“of space is available in the buffer.

~Macro Format:

LOCATION OPERATION ’ VARIABLE SUBFIELDS

READSKP [addr,level, r’

addr Address of the FET

level Level number (0 through 17,) specified in FET+0, bits
17 through 14; if a level nug'lber is specified, information
is skipped urftil the occurrence of an EOR with a level
number greater than or equal to the one specified:

0 After the buffer is full, skip to the next EOR

178 After the buffer is full or a full record is placed
in the buffer, skip to the next EOF

For S and L format tapes, only a request with level 17, is
recognized; any other level in the request is ignored

r If r is specified, control is returned only upon completion
of the operation

For S and L format tapes, the user should set the mlrs field (FET+6, bits 17 through 0)
before issuing the READSKP function. If mlrs is 0, the system assumes 512 words for an
S tape and 377777 octal for an L tape. Thus, if a READSKP is issued on an L tape and
mlrs is 0, a block too large error occurs if a block is encountered that is greater than
377777 octal CM words. :

READCW (200}

The READCW function performs a nonstop read of PRUs bounded by control words. The
PRU format is:
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Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

READN addr, r

addr Address of the FET

r If r is specified, control is returned only upon completion
of the operation

Before this function is issued, the mlrs field in FET+6, bits 17 through 0, must be set
to the largest physical record that will be encountered. For S format, if milrs=0, the
value of the maximum block is assumed to be 512 words. For L format, if mlrs=0,
the assumed maximum block is LIMIT-FIRST-2. In addition, the file mode (FET+0,

bit 1) must be set.

Each physical record in the circular buffer is preceded by a header word. This word
is generated by the system; it does not exist on the tape. The format of the header
word is:

9 ]

ubc ZVS////JT block size |

7

ubc Unused bit count. Number of bits in the last word that are
not valid data; ubc may range from 0 to 55.

block size Number of CM words in the physical record

After each complete physical record has been placed in the buffer, the system moves
the IN pointer to reflect both the header and the data,

READEI (600}

The READEI function reads information into the circular buffer. Reading continues until
an EOQOI mark is encountered or the buffer is filled. The status response is EOI encountered

(741031). The file is positioned at EOI.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

READEI addr, r

addr Address of the FET )

r If r is specified, control is returned only upon completion
of the operation
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CIO WRITE FUNCTIONS

The following write functions are processed by CIO.

WPHR (004)

WPHR writes one physical record from the circular buffer. Unless the buffer contains
at least one PRU, no operation occurs.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS
WPHR addr, r
addr Address of the FET
r If r is specified, control is not returned until the operation
is complete
WRITE (014)

WRITE transfers the contents of the circular buffer to the specified file. Writing continues
until the buffer contains less than one PRU of data (a WRITER request empties the buffer
and writes an end-of-record on the file).

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS
WRITE addr, r
addr Address of the FET
r Auto recall option:

S
sk

other

The * option sets the WRITE function code (CIO
function code 014g) in FET+0 and returns to the
calling program. No actual WRITE function is
performed at this time.

For further information concerning use of the *
option, refer to WRITECW (204) later in this
section.

Control is not returned until the operation is
complete

For S and L format tapes, only one record is written for each request. The length of the
record is determined by the value of the IN and OUT pointers.
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WRITER (024)

WRITER writes the entire contents of the buffer to the file specified.t The last PRU is
written as a short PRU (refer to appendix J). If the data exactly fills the last PRU, the
system adds a PRU with no data to indicate the end of the record. A WRITER request

with level 178 set in FET+0, bits 17 through 14, performs the same operation as a WRITEF
request.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

WRITER addr, r

addr Address of the FET

r If r is specified, control is not returned until the operation
is complete

WRITEF (034)

WRITEF writes the entire contents of the buffer to the file specified.{ The last PRU
written is the end-of-file, If data does not exactly fill the last PRU, the system writes a
short PRU (refer to appendix J) and an EOF., If the buffer is empty and the last operation
was an incomplete write (last PRU written was not EOR or EOF), an EOR (PRU with no
data) and an EQF are written; otherwise only an EOF is written. For S and L format tapes,
data in the buffer is transferred to tape and followed by a tape mark,

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

WRITEF addr, r

addr Address of the FET

r If r is specified, control is not returned until the operation
is complete

tThe OUT pointer is updated. The IN pointer is not changed.
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WRITECW (204)

The WRITECW function performs a nonstop write of PRUs bounded by control words.
The PRUs are in the same format as specified for READCW. Data written using this
function is stored on the device in the same format as if it had been written with any
other write function (that is, the control words are not part of the data),

WRITECW may only be used with mass storage and magnetic tape devices.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

WRITECW |addr, r

addr Address of the FET

r Auto recall option:

* The * option sets the WRITECW function code (CIO
function code 204g) in FET+0 and returns to the
calling program. No actual WRITECW function
is performed at this time,

If the symbol WRIF$ is defined in assembly and a
data transfer common deck attempts to issue a
write request (refer to Data Transfer Macros in
this section), it will use the CIO request set in the
FET instead of a WRITE (0148) request. The data
transfer common decks, by default, issue a WRITE
(014g) request if WRIF$ is not defined. The
WRITE macro can be used to reset the FET after
using the * option with a WRITECW, WRITEN, or
REWRITE macro.

If used, this option should be issued before any
writing is performed on the file,

The appropriate data transfer common
deck must be assembled within the user's
program (that is, the SYSLIB version
cannot be used) or the WRIF$ is mean-
ingless.
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For example, the following sequence assures that
the data transfer common deck COMCWTW issues
a WRITECW request instead of a WRITE request
if it is required to write the circular buffer.

IDENT WRT

WRIF$ EQU
OPL, XTEXT COMCWTW

-

WRITECW F, *

.

.

WRITEW F, WBUF, 100B

.

F FILE.:B FBUF, 2001B, FET=13
FBUF BSS 2001B
WBUF BSS 100B
END WRT
other Control is not returned until the operation is
complete.

REWRITE (214)

REWRITE performs the same operation as the WRITE function with the exception that

it causes the system to process the operation as a random function; that is, that por-
tion of the file following the portion written is not destroyed. If the random parameters
(r, rr, and w) are not specified in the FET, the write operation takes place at the
current position. If the random parameters rr and w are specified, the normal random
addressing procedures are followed. The file to be rewritten must reside on mass
storage. A subsequent CLOSE function will not cause an update of the random index
for the file, unless another CIO write function other than REWRITE, REWRITER, or
REWRITEF has been performed since the last OPEN function.

REWRITE does not check if the record being
rewritten in place is the same size or less
than the original record.
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Macro Format:

LOCATION OPERATION . | VARIABLE SUBFIELDS

REWRITE |addr, r

addr Address of the FET

r Auto recall option

The * option sets the REWRITE function code (CIO
function code 214g) in FET+0 and returns to the
calling program. No actual REWRITE function

is performed at this time.

For further information concerning use of the
* option, refer to the WRITECW macro.

other Control is not returned until the operation is
complete,

REWRITER (224)
REWRITER performs the same task as WRITER with the exceptions noted for REWRITE.

The file must reside on mass storage. If the level number is 175, REWRITER per-
forms the same operation as REWRITEF.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

REWRITER| addr,r

addr Address of the FET

r If r is specified, control is not returned until the operation
is complete

|

A short PRU is written even if the last PRU is
exactly full,
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REWRITEF (234)

REWRITEF performs the same task as WRITEF with the exceptions noted for REWRITE.
The file specified must reside on mass storage. A subsequent CLOSE function will
not cause an update of the random index for the file, unless another CIO write function
other than REWRITE, REWRITER, or REWRITEF has been performed since the last

OPEN function.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

REWRITEF| addr, r

addr Address of the FET

r If r is specified, contirol is not returned until the operation
is complete

An extra PRU is written to specify an EOF.

WRITEN (264)
The WRITEN macro writes nonstop on an S or L formatted magnetic tape. S and L

formatted tapes are described in appendix J. Writing continues unt11 the buffer is empty
or end-of-reel is encountered.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

WRITEN addr, r

addr Address of the FET
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r Auto recall option:

* The * option sets the WRITEN function code (CIO
function code 264g) in FET+0 and returns to the
calling program. No actual WRITEN function is
performed at this time. '

For further information concerning use of the
* option, refer to the WRITECW macro.

other Control is not returned until the operation is
complete.

The user must provide a headér word immediately preceding each record in the buffer.
This header is not physically written on the tape., Its format is:

9 0

ubc ZV?’///A-, block size —]

7

ubc Unused bit count. Number of bits that are not valid data
in the last word; ubc may range from 0 to 55.

block size Number of CM words in the physical record.

The system compares the mlrs and ubc fields in FET+6 using information from this
header.

The OUT pointer is not changed to reflect the move until after each complete record
has been written to tape.

FILE POSITIONING FUNCTIONS

The following functions control the positioning of a file. If the FET indicates that the file
is being accessed randomly, the random address of the new position (cri) is always returned.

Status responses assume coded mode (bit 1 of FET+0 clear). If binary mode is specified
(bit 1 of FET+0 set), the responses end in 3 instead of 1. That is, 041 for coded mode be-
comes 043 for binary mode. .

BKSP (040)

BKSP causes a file to be backspaced one logical record. If BOI or the load point of a tape
file is encountered before backspacing is complete, a rewind status is returned (05x). If

the backspace causes the file to be positioned exactly at BOI, a backspace status is returned
(041).

If the operation terminates on an EOF, 178 is returned to the FET level number (ln) field
(FET+0, bits 17 through 14).
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° If located at the end of file set member 2 (F), a rewind positions the tape to
the beginning of Volume I since file set member 2 begins on Volume I, and
then positions Volume I to D,

¢ By writing over file set member 2, file set member 3 is destroyed.
e A POSMF 999 followed by a WRITE creates a file set member at I.
e To copy all three file set members, the following technique may be used.

OPEN with display code 001 (or 0001) sequence number and all other label
fields binary =zero.

READ to EOI. (C)

POSMF with display code 002 (or 0002) sequence number and all other label
fields binary zero. This positions to next file set member at (D).

READ to EOIL (F)

POSMF with display code 003 (or 0003) sequence number and all other label
fields binary zero.

READ to EOI, (H)

The SI (M) parameter must be present for multifile label positioning using control
statements., If the QN (P) parameter is present, the multifile set is positioned to the
file set member that matches the specified sequence number. If QN is not specified
and the FI (L) parameter is present, the multifile set is positioned to the file set
member that matches the file identifier specified. If both QN and FI are specified,

a match must occur on both sequence number and file identifier. If neither QN nor FI
is specified, an OPEN is done instead of a POSMEF.

To extend a multifile set, QN must be set to 9999, T

Setting the QN parameter to zero advances the pointer to the next multifile, This is
not true from a LABEL control statement.

If the SI parameter is not specified, then file positioning is not done. The R and W
parameters on the LABEL statement are ignored if SI is specified. The exception is
if the W parameter is specified and QN<1, and it is the first OPEN on the file, then
an OPEN/WRITE is performed.

T When a multifile set is extended, the set ID of the new file is always set to the same value
as the previous file. This ensures that the set ID of all set members are the same.
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Although the sequence number field in the HDR1 label is four characters in length, o'nly
the rightmost three characters are used to differentiate between 999 and_another valid
sequence number. This occurs because on an open (POSMF), the FET field for. sequence
is only three characters. Therefore, if extended labels are not being used, a limit of 998
file set members per file set is enforced.

EVICT (114)

The EVICT macro is similar to the RETURN macro in that it releases file space for
the specified file. 1t differs from RETURN in that EVICT does not release the file
attachment to the job. When an EVICT is performed on a deferred routed queue file

(refer to ROUTE macro, section 8), all file routing information associated with the file
is cleared.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS
EVICT addr, r
addr Address of the FET
r If r is specified, control is not returned until the operation

is complete

The operation that EVICT performs depends on the file type. For the primary file and
permanent files, all file space except the first track is released, job attachment remains,
and an EOI is written on the first sector of the first track., For all other mass storage
file types, file space is released and job attachment remains. Files for which write lock-

out is set are returned to the system. An EVICT of a tape file performs the same functions
as the UNLOAD macro.

SKIPF (240)

SKIPF causes the file to be positioned n records forward from the current position.

The operation terminates when the skip count is satisfied or when EOI is encountered
on a mass storage file or a tape file,

The status responsesv(bits 17 through 0 of FET+0) are:

0261 Last record skipped was EOR
7402171 Last record skipped was EOF
741271 EOI encountered

2-3-46 60445300 K



* %

IBUFL
OBUFL
WBUFL

* %

INP
0
ouT

* #

COPYFIL

COP1

CopP2

COP3

COPY

COPS

%%
IBUF

OBUF
WBUF
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IDENT COPYFIL
ENTRY COPYFIL
SYSCOM B1

ASSEMBLY CONSTANTS.

EQU 1001B INPUT BUFFER LENGTH
EQU 2001B OUTPUT BUFFER LENGTH
EQU 100B WORKING BUFFER LENGTH
FETS.

BSS 0

FILEB 1IBUF,IBUFL

BSS 0

FILEB OBUF,OBUFL

MAIN PROGRAM.

SB1 1

REWIND O

REWIND I

READ I ' INITIATE READ OF LOGICAL RECORD
RECALL O

READW 1I,WBUF,WBUFL

ZR X1,COP3 IF NOT EOR/EOF

NG X1,COPY IF EOF OR EOI ENCOUNTERED

EOR ENCOUNTERED. COPY DATA IN WBUF TO OUTPUT FILE.

WRITEW O,WBUF,X1-WBUF WRITE LAST PORTION OF RECORD

WRITER 0 WRITE END-OF-RECORD
EQ COP1 INITIATE READ OF NEXT RECORD
WRITEW O,WBUF,WBUFL .

EQ COP2 TRANSFER MORE DATA TO WBUF
SX1 X1+1

NG X1,COP5 IF EOI ENCOUNTERED

WRITEF 0O WRITE END-OF-FILE

EQ COP1 INITIATE READ OF NEXT RECORD
ENDRUN

BUFFERS.

BSS IBUFL INPUT BUFFER

BSS OBUFL OUTPUT BUFFER

BSS WBUFL WORKING BUFFER

END COPYFIL
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In the previous example, if the RECALL function was not specified for the output file,
the following steps could occur.

1. 'The user program issues the REWIND O function,

2. Since auto recall is not specified, the user program continues execution,

3. At some point, the user program issues WRITEW which moves data from
WBUF to the input/output buffer (O) starting at the current IN pointer in the
FET. The WRITEW macro advances the IN pointer to reflect the amount of
data transferred into the buffer.

4. At this point, the system completes the REWIND function and accordingly
updates the FET IN and OUT pointers to point to FIRST (empty buffer). - This
destroys the IN pointer updated in step 3. The data placed in the buffer is
ignored.

5. On subsequent EOR operations (WRITER), the same situation could occur if the
RECALL function was placed elsewhere,

WRITER O

. must place RECALL O here.

WRI’.I‘EW O,WBUF,WBUFL

Write requests in the previous example are not issued with auto recall specified be-
cause other operations (READ, for example) can be performed before it is necessary
to have the write operation completed.

In the previous example, if an EOR or EOF mark is not detected, it is not necessary to
reissue READ requesis to fill the input/output buffer because the data transfer macros and
associated common decks detect when the buffer threshold is reached. If this threshold is
reached, a request is issued to CIO by the common deck. This occurs with the READW
macro when the empty space in the buffer exceeds the threshold or with the WRITEW macro
when data in the buffer exceeds the threshold. The threshold used is half the buffer size.
That is, if the buffer is less than half full, a read request is issued; if it is more than half
full, a write request is issued, This threshold applies only when the buffer is 512 (1000 )
words or more in length. When the buffer is smaller, the read or write function is re-
issued only when the buffer is empty for a read or full for a write,

Assuming no EOR or EOF is encountered by the fifth time through the loop, IBUF is less
than half full since 256 (4008) words were read. The READW function then issues another
CIO request to transfer data from file I to circular buffer IBUF. On the ninth time through
the loop, the WRITEW function issues a WRITE request to file O since OBUF is now more
than half full.

For the data transfer macros, the common decks réquired for absolute assembhes, in
addition to those specified with each macro, are:

e COMCCIO

e COMCSYS

° COMCWTW for write functions (except WRITEO)
. COMCRDW for read functions (except READO)
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LOCAL FILE MANAGER 4

Local file manager (LFM) performs requests associated with the control of a user's files.

The format of the call to LFM is:

59

40 35 23 17 0
RA+| LFM Tﬂr% code | fp | addr I

r Auto recall bit (must be set)

code Function code

fp Function parameter
addr Address of the FET

LFM uses the following information from the FET.

59 47 44 17 [*] I

FET+0 Ifn W/////
i IR 77 R 77/ /it det)oL’7snidid

0

1fn Local file name

c Completion bit I
dt Device type ‘

ep Error processing bit

After the request is completed, the first word of the FET contains the following
information.

59 17 9 [0}
FET +0 (fn | « Y 0 I
at Abnormal termination code
¢ Completion bit . l

The common decks required in absolute assemblies for the macros processed by LFM
are:

e COMCLFM
e COMCSYS

For relocatable assemblies, these decks are satisfied by default from the library SYSLIB.
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ERROR PROCESSING

The user can issue requests to LFM and have control returned if certain error conditions
occur.
error codes are returned in the abnormal termination (at) code field of FET+0, bits 17
through 10,

Error Codes

S D o W N

11
12

13

14

‘15

To do this, the error processor bit (ep) must be specified in FET+1.

Description

File not found

File name error
Illegal file type

File empty

MAGNET not active
Duplicate common file name
Illegal equipment
Equipment not available
Duplicate file name
Illegal user access
Illegal user number
Illegal ID code

Resource executive (RE-
SEX) detected an error

Error Codes

16
17
20
21

22
23
24
25

26
21
30
31

The following

Description

1/O sequence érror
Output file limit
Local file limit

No mass storage avail-
able

Iliegal file mode
FET too short
GETFNT table too large

Illegal change in file/
origin type

Parameter block busy
Address out of range
System error

Illegal random address

The following error causes the job step to be aborted regardless of the presence of the user
error processing bit in the FET.

LFM ILLEGAL REQUEST.

This message is issued if any of the following situations occur.

RENAME (000)

An LLFM function is issued without the auto recéll bit set. All LFM calls must be
specified with recall.,

An LFM function detected is not recognized as a legal function.

" The RENAME function enables the user to change the name of a file currently assigned to the

job to the name specified in FET+6.
nent file system,

If a file by the new file name already exists, it is returned to the system.

This does not change the names of files in the perma-

However, there

are certain conditions under which the file type of the old file is changed to that of the re-
turned file,

2-4-2

If the old file is a local mass storage file and the returned file is a print, punch,
or primary type file, the file type of the old file is changed to that of the returned

file.
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L] If the old file is a local mass storage file and the returned file is not a print, punch,
or primary type file, the old file is renamed but its file type is not changed.

If the old file is not a local file or does not reside on mass storage, an
ILLEGAL FILE TYPE.
error message is issued.

If the old file is a tape file and the calling program has a DMP= entry point (refer to appen-
dix F), the following message is issued.

SYSTEM ERROR.

If the FET is not at least seven words in length, the following message is issued.

FET TOO SHORT.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

RENAME |addr, nfn

addr Address of the FET (FET+0 contains the old file name)

nfn Address of new file name:
If nfn = X1, X1 contains the new file name.

If nfn is not specified, FET+6 contains the new
file name.

ASSIGN (001)

The ASSIGN function enables the user to access a library file. If a file by the re-
quested name is already local to the user's job, no action is taken. If the requested
library file is not found, the following message is issued.

FILE NOT FOUND,

If the error processing bit is set, the message is not issued and error code 1 is re-
turned.

The user must be validated to access library files or the following message is issued.

ILLEGAL USER ACCESS.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

ASSIGN addr

addr Address of the FET
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COMMON (002)

This macro will not be supported in future
releases of NOS. The user should use per-
manent files instead of library files. Refer
to section 5 for a description of permanent
file macros.

The COMMON macro changes the file type of the specified file to library. The file
must be a locked local file residing on a mass storage device. If it is not, the
following message is issued.

ILLEGAL FILE TYPE.

If the file to be made library is in execute-only mode (refer to Permission Modes,
File Categories in section 5), the following message is issued.

ILLEGAL FILE MODE.

If a file of the same name already exists as a library file, the following message is
issued. :

DUPLICATE COMMON FILE NAME.

If a file by the requested name is not found, the following message is issued,

FILE NOT FOUND.

If the equipment the file is assigned to is not mass storage, the following message is
issued.

ILLEGAL EQUIPMENT.

The user must be validated to access library files or the following message is issued.

ILLEGAL USER ACCESS.

The file is no longer assigned to the user's job if the operation is successful.

Macro Format: f

LOCATION OPERATION VARIABLE SUBFIELDS

COMMON | addr

addr Address of the FET of the file to be entered as a library
file :

T This macro is not available in SYSTEXT. The user must specify systems text PSSTEXT
or call common deck COMCCMD (refer to appendix A).
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RELEASE (004, 005, 006, 007, 016, 030)

This macro will not be available in future releases
of NOS. The user should use instead the ROUTE
macro described in section 8.

This function enables the user to release files to any of the output queues for processing
before job termination.

Any of the following file types can be released.

° Local files
® Print files

° Punch files

If any other type is released or the file is not a mass storage file, the following message
is issued.

ILLEGAL FILE TYPE.
If the file is unused, the following message is issued.

FILE EMPTY.

[f an attempt is made to change the file type or origin type of a deferred routed file
(refer to section 8), the following message is issued,

ILLEGAL CHANGE IN FILE/ORIGIN TYPE,

In this case, the file must have its routing rescinded (DC=SC) before it can be released
to the desired file and origin type using the RELEASE macro.

If the number of files released to the output queue by the job has exceeded the limit for
which the user is validated, the following message is issued and the job step is aborted.

OUTPUT FILE LIMIT.
If the file is an execute only file, the following message is issued.

ILLEGAL FILE MODE.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

RELEASE |addr, type, ot,un
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addr Address of the FET

type One of the following:
PRINT Release file to the PRINT queue
(function 004)
PUNCH Release file to the PUNCH 026 queue
(function 005)
PUNCHY Release file to PUNCH 029 queue
(function 030)
PUNCHB Release file to the PUNCHB queue
(function 006)
P8 Release file to the P8 queue (function 007)
ot Specifies disposition of output:
BC Release file to the local batch queue
(function 016)
El Release file to the remote batch queue

(function 0186)

un Address containing the user number of the remote batch
user to which the file is to be disposed (ignored if ot is BC).
This parameter is valid only if the user is allowed deferred
batch jobs. Also, un must match the user number of the
user performing the RELEASE on all character positions
except those containing an asterisk (*).

If the ot and un parameters are not specified, a remote batch job disposes the file to
a remote batch terminal from which the job is submitted and all other origin types
dispose the file to the central site output device. If ot is BC, the un parameter is
ignored and the file is disposed as usual to the central site device.

The user may release coded punch files in either 026 or 029 mode, independent of
the job's initial keypunch mode (refer to appendix F, volume 1),

LOCK (010)

This function enables the user to prevent writing on a file by setting the write lockout bit for
the file. The file specified must be a local or primary file type; if it is not, the following
message is issued.

ILLEGAL FILE TYPE.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS
LOCK addr

addr Address of the FET
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Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

STATUS addr, P

addr Address of the FET

P If P is specified, the current position is returned. If this
parameter is omitted, LFM function 12 is executed.

REQUEST (014)

The REQUEST function requests operator assignment of equipment to a file, If the file

is already assigned, the function is ignored. If dt in FET+1 is nonzero, the device assigned
is of that type. If dt equals MS, a mass storage device must be assigned. The REQUEST
function cannot be used to assign tape equipment. If dt is MT or NT, the job step is

aborted and the following message is issued.
ILLEGAL EQUIPMENT,

If dt is zero, operator assignment of tape equipment is rejected and operator request
for equipment continues until an acceptable device is assigned. The LABEL macro

should be used for tape requests.

60445300 J



No special validation is required to assign allocatable devices such as mass storage
or null equipment. All other equipment requires the user to be validated to use
nonallocatable devicest or the following message is issued.

ILLEGAL USER ACCESS.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

REQUEST |addr,,n

addr Address of the FET

n If this parameter is specified (any value may be used), the
dayfile message indicating the equipment to which the file
was assigned will not be issued.

If REQUEST is to be used for checkpoint dumps, FET+7 specifies the checkpoint mode.

0

wer1 [ o

cm Checkpointit mode indicates that addr is to be used as a
checkpoint file: .
75g Each time a checkpoint dump is taken,
: the new information is written at the BOI
of addr.
T6g Each time a checkpoint dump is taken,

the new information is written at the
previous EOI of addr.

T Refer to the LIMITS control statement, section 6, volume 1.
$f For further information, refer to the description of the CHECKPT macro, section 10,
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The user can alternately write dumps on two checkpoint files by issuing two REQUESTs with
cm=75g. If cm=76g for alternate files or if more than two checkpoint files are specified,
the job step is aborted and the following message is issued to the user's dayfile,

CHECKPOINT FILE ERROR.

REQUEST (015)

This function assigns a file to an equipment according to the contents of the device type field
in FET+1. If the file already exists, LFM issues the message

DUPLICATE FILE NAME,
to the dayfile and, unless user error processing is selected, aborts the job step.

The device type (dt) field affects the file's assignment as follows:

If dt is LFM assigns file to
TT The terminal (interactive jobs only)
MS Any allocatable mass storage device

NE or 778 Null equipment

If dt is LFM assigns file to device of preferred residence for
TP Temporary files
IN Input files
oT Output files
PY Primary files
1L.O Local files
LG Binary (executable) files

The device of preferred residence for each of these file categories is determined by the site
and is not subject to user control.

System origin jobs or users with system origin privileges can specify equipment mnemonics
other than those listed here, or can specify an EST ordinal, subject to the following restric-
tion: the dt field must not specify a tape equipment, either by mnemonic or EST ordinal.
LFM issues the message

ILLEGAL EQUIPMENT,

to the dayfile and aborts the job step if this restriction is violated. The LABEL macro
(described in this section) should be used for tape requests.

System origin jobs and users with system origin privileges may use function 015 for check-

point dumps, thereby avoiding operator intervention. FET+7 should be formatted as
described for function 014, )
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Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

REQUEST |addr,u,n

addr Address of the FET

u If this parameter is specified (any value may be used), the
device type in FET+1 is the device to which the file is assigned.
If the device type in FET+1 is numeric, this is the EST ordinal
to which the file is assigned. Absence of this parameter causes
LFM function 014 to be issued. '

n If this parameter is specified (any value may be used), the day-
file message indicating the equipment to which the file was
assigned will not be issued.

SETID (017)

This macro will not be available in future releases
of NOS. The user should use instead the ROUTE
macro described in section 8.

This function sets the identifier code for a file. This enables the user to direct an
output file to a particular device. The output queue processors assign files to devices
only if the ID codes are the same. If the file does not exist, it is created by this
function. The file must be: input (INFT), print (PRFT), local (LOFT) or punch (PHFT),
or the following message is issued.

ILLEGAL FILE TYPE.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS
SETID addr, n
addr Address of the FET
n " Identifier code; 0< n< 678
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ASSIGN (020}

This function is used to access a library file. If the file is accessed from a system or
library file, the return status code equals 0.

The random address of the directory is stored in FET+6,
The address bias for the directory is stored in FET+7,

This function enables the user to access user libraries that exist either on files attached
to the job or the system. The local files are searched first. Because of the structure
of the system file, the address bias for the directory must be specified. For example,
if the directory for SYSLIB is specified at random address 2000 (FET+6) on the system
file, the bias for all entries in this directory.is 1777 (FET+7). This is the address

to be added to the random addresses of all routines in this directory to access the
routines from the system library. '

If the file specified is a system procedure file, the sign bit in FET+7 is set. If the
file specified is not a system file, FET+6 and FET+7 are returned as zero. If the
file specified is a relocatable file, FET+6 and FET+7 are unchanged.

Macro Format:

LOCATION OPERATION VARIABLE SUBFIELDS

ASSIGN addr, L,

addr Address of the FET

L If L is specified, the file is assigried from the system file.
The absence of this parameter causes LFM function 001 to
be issued.
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ENCSF (022)

This function replaces the control statement file, If the file is not defined, the control
statement file is cleared.

If the file specified is empty, the following message is issued.

FILE EMPTY.

Macro Format:T

LOCATION OPERATION VARIABLE SUBFIELDS

ENCSF addr, restore

addr Address of the FET for the file that is to replace the
current control statement file
restore Address of word containing information on position of the

current control statement file; optional parameter

If the restore option is selected, the location must be in the following format.

59 . 35 29 5 0
restore r cs r (o} I current random address I we

cs Control statement count

wec Word count

If the current random address specified is zero, the following message is issued.

ILLEGAL RANDOM ADDRESS.

T This macro is not available in SYSTEXT. The user must specify systems text
PSSTEXT or call common deck COMCMAC (refer to appendix A).
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PSCSF (023)

This function gives the user the ability to control the execution of the job control state-
ments by positioning the next statement to be executed.

Macro Format:t

LOCATION OPERATION VARIABLE SUBFIELDS

PSCSF addr

addr Address of the FET for the request
FET+6 contains the parameters in the following format:

47 23 0

FET+6 ;///////ﬂ cs | we |

cs Statement count

wc Word count from the beginning of the file; if the word
count specified exceeds the length of the file, the file
is positioned at the beginning.

T This macro is not available in SYSTEXT. The user must specify systems text
PSSTEXT or call common deck COMCMAC (refer to appendix A).
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Word

Parameter (FET+n) Position Description
Processing option (po) 8 47-36 Processing options:
Bit Set Description
42 If set, toggles installation

T Contact installation personnel to determine the default setting.

60445300 J

default setting of the flag
which controls error
correction activity in GE
(6250 cpi) write mode.
The setting selected is
returned after tape assign-
ment is complete. If the
installation default} is O
(allow error correction)
and the user does not
toggle it or if the installa-
tion default is 1 (disable
error correction) and the
user toggles it, a value of
0 is returned indicating
that hardware error
correction is enabled, In
this mode of operation,
the system allows certain
types of single-track
errors to be written that
can be corrected when the
tape is read (on-the-fly
correction). This is the
recommended setting be-
cause it provides efficient
throughput, error recov-
ery, and tape usage when
writing GE tapes on
media that are suitable
for use at 3200 fci or
6250 cpi. If the installa-
tion default is 1 and the
user does not toggle it or
if the installation default
is 0 and the user toggles
it, a value of 1 is re-
turned indicating that
hardware error correction
is disabled. The system
invokes standard error
recovery processing when
an on-the-fly error occurs
when writing a GE tape.
The system erases the
defective portion of tape,
thereby reducing the
amount of data that can be
stored on the tape. Only
tape that is suitable for
recording at 6250 cpi
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Word
Parameter (FET+n) Position

Description

Processing option (po) 8 47-36 Processing options:

Bit Set

Description

(continued)

42

43

44

T Contact installation personnel to determine the default setting.
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should be used when this
mode of operation is in
effect. Refer to process-
ing options G and H in
section 10 of volume 1 for
further information.

If set, toggles installation
default setting of the flag
which controls the issuing
of tape error messages to
the user control point
dayfile. The setting
selected is returned after
the tape assignment is
complete. If the installa-
tion default for the setting
is 1 (issue all messages
to user dayfile)} and the
user does not toggle it or
if the installation default
for the setting is 0

(only issue first and last -
message to user dayfile)
and the user toggles it, a
value of 1 is returned,
indicating that all tape
error messages are to be
issued to the user control
point dayfile. If the in-
s