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PREFACE

This manual describes the Network Operating System (NOS), Version 2. NOS controls operation
of CDC  CYBER 180 Computer Systems, Models 810, 830, 835, 840, 845, 850, 855, 860, 870,
990, and 995; CDC CYBER 170 Computer Systems, Models 171, 172, 173, 174, 175, 176, 720, 730,
740, 750, 760, 815, 825, 835, 845, 855, 865, and 875; CDC CYBER 70 Computer Systems, Models
71, 72, 73 and 74; and CDC 6000 Computer Systems.

The NOS Reference Set, composed of four separate volumes, describes the external features of
NOS 2.

AUDIENCE

Volume 1, Introduction to Interactive Usage, is written for the novice.

Volume 2, Guide to System Usage, is written for the applications or systems programmer who
is unfamiliar with NOS.

Volume 3, System Commands, is written for all NOS users.

Volume 4, Program Interface, is written for the experienced COMPASS applications programmer
or systems programmer,

The reader of each volume should have a knowledge of the material contained in the previous
volumes.

ORGANIZATION

Volume 1, Introduction to Interactive Usage (60459660), shows a user at an interactive
terminal how to enter, run, and correct programs, and how to create, retrieve, and maintain
permanent files., Other topics covered include physical terminal connection and login/logout
procedures.

Volume 2, Guide to System Usage (60459670), describes the general concepts of NOS and some
of the utilities used with NOS. Topics included are job processing, file concepts,
procedures, magnetic tape processing, Modify, and loading files. This volume is to be used
as a learning tool and does not contain comprehensive descriptions of all NOS commands.

Volume 3, System Commands (60459680), describes the system commands that form the user
interface to NOS.

Volume 4, Program Interface (60459690), describes the COMPASS program interface to NOS.

Detailed descriptions of function processors and macros available to COMPASS user programs
are included.

60459690 H ' 5



CONVENTIONS

The following notational conventions are used throughout this manual.

SYSTEM REQUEST AND MACRO FORMATS

The system request and macro formats in this manual are presented using both uppercase and
lowercase characters. Uppercase characters must be entered exactly as shown; lowercase
characters are to be replaced with the appropriate characters as described in the text.

The auto recall parameter is a special case. This parameter is shown in uppercase for all
requests except CIO requests. However, the system processes all non-CI0 requests made by
user programs with auto recall, regardless of whether or not the auto recall parameter is
specified in the request. The system processes CIO requests with auto recall only if the
auto recall parameter is specified in the request.

NUMBER BASE NOTATION

Decimal base is used throughout this manual except where otherwise noted. Octal integers
greater than 7 or less than -7 are written with a subscript 8 or the word octal. Octal base
is used in the following contexts:

e Address indices for memory tables and parameter blocks.
e Display code values.

e Function codes of macros.

° Numbers of words in memory.

) Numerical fields in memory.

Decimal base is used in all program examples except where the BASE OCTAL pseudoinstruction
or the postradix B is used.

EXTENDED MEMORY

Extended memory for model 176 is large central memory extended (LCME). Extended memory for
CYBER 180-class models and models 865 and 875 is unified extended memory (UEM). Extended
memory for models 865 and 875 may also include either extended core storage (ECS) or
extended semiconductor memory (ESM). Extended memory for all other NOS computer systems is
either ECS or ESM. ECS and ESM are the only forms of extended memory that can be shared in
an ECS multimainframe complex and can be accessed by a distributive data path (DDP).

In this manual, ECS refers to both ECS and ESM, and extended memory 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
Version 3 Reference Manual and in the appropriate computer system hardware reference
manual.

Some of the CYBER 170 Computer Systems share many of the functional and architectural
attributes of the CYBER 180 Computer Systems. Specifically, CYBER 170 Models 815, 825, 835,
845, and 855 fall into this category. It is sometimes convenient to refer to the CYBER 180
models and these CYBER 170 models collectively. This manual uses the term CYBER 180-class
machines to refer to this collection.
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MEMORY WORD FORMATS

The following notations are used in memory word formats:

e Bits of memory words are numbered in decreasing order from left to right, starting
with 59 on the left and ending with O on the right.

e Bytes (12-bit portions) of memory words are numbered in increasing order from left
to right, starting with O (byte O consists of bits 59 through 48, byte 1 consists of
bits 47 through 36, byte 2 consists of bits 35 through 24, byte 3 consists of bits
23 through 12, and byte 4 consists of bits 11 through 0).

e Fields that contain only capital letters indicate portions of memory that contain
the display code values for those letters.

e Diagonal lines (:’i‘) indicate a portion of memory that is not used by the system
and may contain any value. These portions may, however, be used by future versions
of NOS.

e The word “reserved” or the phrase “reserved for Control Data” indicates a portion of
memory that is either used internally by the system or is reserved for future use.
The phrase “reserved for installations” indicates a portion of memory that each
installation may use in whatever manner it chooses.

e A zero indicates a portion of memory that contains all binary zeros.

CHARACTER SETS

The ASCII character set is used in the examples in this manual. Other NOS-compatible
character sets are described in appendix A.

SUBMITTING COMMENTS

The last page of this manual is a comment sheet. Please use it to give your opinion on the
manual”s usability, to suggest specific improvements, and to report any errors. If the
comment sheet has already been used, you can mail your comments to:

Control Data Corporation

Technology and Publications Division ARH219
4201 Lexington Avenue North

St. Paul, MN 55126-6198

Additionally, if you have access to SOLVER, an online facility for reporting problems, you
can use it to submit comments about the manual. Use NS2 as the product identifier.
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IN CASE OF TROUBLE

Control Data”s Central Software Support maintains a hotline to assist you if you have
trouble using our products. If you need help beyond that provided in the documentation, or
find that the product does not perform as described, call us at one of the following numbers
and a support analyst will work with you.

From U.S.A. and Canada: (800) 345-9903
From other countries: (612) 851-4131

The preceding numbers are for help with product usage. Address questions about physical
packaging and/or distribution of printed materials to Literature and Distribution Services
at the following address:

Control Data Corporation

Literature and Distribution Services
308 North Dale Street

St. Paul, Minnesota 55103

or you can call (612) 292-2101. 1If you are a Control Data employee, call (612) 292-2100.

RELATED PUBLICATIONS

The following manuals contain information directly related to the material presented in this
volume.

You might also want to consult the NOS System Information Manual. It is an online manual
that includes brief descriptions of all NOS and NOS product manuals. You can access this
manual by logging into NOS and simply entering the command EXPLAIN.

These manuals are available through Control Data sales offices or Control Data Literature
Distribution Services, 308 North Dale Street, St. Paul, MN 55103.

Control Data Publication Publication Number
BML Message Formats 60459940
CDCNET Terminal Interface Usage Manual 60461530
Common Memory Manager Version 1 Reference Manual 60499200
COMPASS Version 3 Reference Manual 60492600
CYBER Loader Version 1 Reference Manual 60429800

CYBER Record Manager Advanced Access Methods Version 2

Reference Manual 60499300
CYBER Record Manager Basic Access Methods Version 1.5

Reference Manual 60495700
Modify Reference Manual : 60450100

Network Access Method Version 1 Host Application Programming
Reference Manual : 60499500
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0006 - Initiate Transparent
Input Mode

0007 - Initiate Transparent
Output

0010 - Terminal Redefinition
for NAM/CDCNET

0011 - Initiate ASCII Output

A. CHARACTER SETS

Character Set Anomalies
Character Set Tables
Interactive Jobs
Batch Jobs
Jobs Using Line Printers
Jobs Using Magnetic Tape

B. MESSAGES

C. GLOSSARY

D. INTERPRETIVE MODE READING AND
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E. SPECIAL USER INFORMATION

Job Communication Area
Exchange Package Area
EJT Connection Status Codes
EJT Job Status Codes
EJT Scheduling Data Field
File Types and Origin Codes
Service Class Types
Default Service Classes
Device Types
Error Flags

F. CPU COMMON DECKS

CPCOM
COMCMAC
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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:

e RA+l system requests to function processors.
L) NOS systems texts.
e Macros.T

° Common decks.fT

These routines enable you to perform complex operations with a minimum of coding. They have
been thoroughly tested and optimized, and are designed to meet system interface requirements.

FUNCTION PROCESSORS

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

e Identification of the requests (function numbers).

. Systems texts containing macros and symbol definitions needed to issue the requests.
° System macros (or common decks containing macros) available to issue the requests.

e Common decks containing efficient code and macros 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
described 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

fRefer to the COMPASS Version 3 Reference Manual for a complete description of how macros
are defined and used.

fTRefer to the Modify Version 1 Reference Manual for a complete description of how common
decks are defined and used.
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SYSTEM REQUESTS

Processor

CVL
DED, DEP
DMB
DMD, DMP
DSP
END
LDD, LDQ
LDR, LDV
LFM
MEM
MSG
PFM
QAC
QFM
RCL
RFL
RPV
SFM
TCS
TIM
TLX

WCL

Description

Common validation interface processor

Extended memory dump

Binary dump of central memory and extended memory

Central memory dump

File routing

Program termination request

Fast dynamic loading
Overlay request

Local file manager
Memory requests

System message processor
Permanent file manager
Queue access interface
Queue file manager
Recall CPU

Memory requests
Reprieve processing
System file manager
Command translator

Time and date functions

Interactive terminal requests

Recall CPU for a specified time

11

11

11

11

11

11

11

11

11

11

11

10

11

10

11

11

Section

All communication with the system is performed by entering a system request in location 1
(RA+1) of the field length and executing an exchange jump (XJ) instruction (refer to figure

E-1).

the

request.

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

The system then initiates execution of that portion of the system required to satisfy
There are two types of system requests.

° Those that require additional areas for parameters or results from the system; for
example, CIO requires the specification of a file environment table (FET).
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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 1 ]
[ B4 5 1 e 1 ]
59 40 35 17 o]
[ w Og 1w |
fff System request name.
R Auto recall bit.
P1,P2,P3 Parameters passed to the portion of the system that processes fff.

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 program 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
program is in control of the request.

For example, to write on file ABC, the user program must perform the following steps (if you
use the macro interface described in section 3, the common decks COMCCIO and COMCSYS perform

these steps for you).

1. Check the status (bit 0 of the first word of the FET, address 2000 in the example)
of ABC.

2. If ABC is busy (bit O cleared), the user program must wait until bit 0 is set. This
is done by issuing a system request to recall (RCLP), or by issuing a RECALL macro
on the FET.

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

4. 1If other processing can be performed, the user program proceeds.

5. If further processing depends upon ABC being completed, the user program must check
the status word for completion (bit 0 set by the system).
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To perform this write operation on file ABC, the user program issues a system request to
CIO. The following diagram illustrates the program/system control whén performing this
operation.

User Program Control of ABC System Control of ABC User Program Control of ABC*
RA+1 clo 2000 ‘—\RA+1 I 0 I RA+1 | 0
2000 ABC 16 2000 | ABC 16 2000 ( ABC 17
The user program requests the system The system clears The system sets bit 0 of
to take control of ABC by clear- RA+1 upon begin- the first word of the
ing bit 0 of the first word of the ning processing of FET upon completing the
FET (address 2000) and entering the request. request.

CIO 2000 in RA+1.

In many situations, the program cannot proceed until the system request is complete (as in
steps 2 and 5 when ABC is busy). The user program can prevent further execution until the
request is complete (bit 0 of the first word of the FET set) by issuing a recall (RCLP)
request or a RECALL macro on the FET after the CIO request or by specifying the auto recall
bit on the original CIO request. This reduces the amount of CPU time used by the job.

If the request in the previous example were issued with auto recall specified,

auto recall bit (20g); that is, bit 40 of

RA+1 | CIOP 2000 ‘1 P is the display code representation of the
RA+1 is set.

2000 Ls| ABC " 16

the system would not allow the job to continue execution until bit 0 of word 2000 is set.
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The program must perform the following steps to process the request with auto recall (if you
use the macro interface described in section 3, the common decks COMCCIO and COMCSYS perform
these steps for you).

1. Check the status of ABC (bit O of word 2000, which is the first word of the FET).

2. If ABC is busy, wait until bit O is set and return to step l. This can be done by
issuing an RCLP request or a RECALL macro on word 2000.

3. Clear bit 0 of word 2000 and place the CIOP request in RA+l1.

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

You should be aware that many system requests require that the auto recall bit be set. This
is noted in the description of the requests where applicable.

ISSUING RA+1 REQUESTS

When a system request is placed in RA+1, the user program should issue an exchange jump
instruction (XJ) to ensure immediate processing of the request.

When the system detects a request in RA+]1 that can be processed, RA+1 is cleared and
processing begins. '

The following example illustrates the steps involved in processing a system request.

1. The user program issues a CIO request on the FET address, without the auto recall
bit set,fto RA+I.

2. The user program issues an XJ instruction.

3. The system immediately accepts the CIO request. The user program begins to execute
again only after the system has started processing the request.

4. At the point where the user program requires that the CIO request be completed
before further instructions are executed, the program issues an RCLP request on the
FET address. This prevents the user program from continuing until the CIO request
is completed.

The user program places the system request in RA+1 and executes an XJ instruction. The CPU
is exchanged to the system program CPUMTR from the user program. The system acts upon the
request immediately.

If you use the macros described in this manual, the common deck COMCSYS places the function
request in RA+1 and issues the XJ instruction for you.

t1If the CIO request in this example were made with the auto recall bit set, step 4 would
not be necessary because the user program would not resume execution until the CIO request
completes.
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NOS SYSTEMS TEXTS

The following systems texts are available to you.

SYSTEXT.

PPTEXT.

NOSTEXT.

PSSTEXT.

ECSTEXT.

Although other systems texts exist, the macros described in this manual are supported only

in the systems texts just listed.

SYSTEXT contains system communication macros that are used by the CPU COMPASS programmer.
PPTEXT contains symbol definitions used by all system PP routines for intercommunication and

contains the micro NOSVER as defined in the system OPL common deck COMSVER.

NOSTEXT

contains all system communication macros, micros, and symbol definitions that are found in

SYSTEXT and PPTEXT.

In order to use symbol definitions contained
in a systems text, you must include the COM-
PASS pseudoinstruction SST in your program.

PSSTEXT contains macros that are defined on system OPL common decks COMCMAC and COMCCMD, and
the micro NOSVER defined on system OPL commeon deck COMSVER (refer to Common Deck Usage in

this section and to appendix F).

ECSTEXT contains operation definitions that are defined on common deck COMCECM.

These

definitions provide instructions for interpretive mode reading and writing of extended

memory (refer to appendix D).

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

To obtain listings of the systems texts, enter one or more of the following commands after

accessing the system OPL.T
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

TYour site must control access to the system OPL as required by the site’s licensing

agreement.
system OPL.

1-6

Contact your site anmalyst to obtain the procedure for gaining access to the
These examples (and all following examples) assume that you have the system
OPL available with a local file name of OPL.
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To obtain a listing of PSSTEXT, enter the following commands 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, you can define your own using the MACRO pseudoinstruction (refer to the
COMPASS Version 3 Reference Manual).

A macro is a predefined sequence of COMPASS statements that can be used in a program. You
can use predefined macros by specifying the location of the macro 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
program. If no S parameter -is specified, COMPASS uses the system default system text
SYSTEXT. The macros described in this manual, unless otherwise noted, are defined in
SYSTEXT and NOSTEXT.

Some macros are defined in common decks. To assemble programs containing these macros, the
common deck must be called into the text of the program (refer to Common Deck Usage in this
section). If a macro is defined in common deck COMCMAC or COMCCMD, you have 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 COMCCMD) 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 your convenience. Its format is as follows:

IXi Xj/Xk

The operation divides Xj by Xk and places the result in Xi. The contents of registers Xj,
Xk, and B7 are destroyed.

When a macro parameter refers to an address, the parameter may generally be a register name,
a relocatable address, an external symbol, or an absolute address. You should consult the
expansions of the system macros to determine whether registers can be used with a given
macro and, if so, the optimum use of registers. You are 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, you must in some cases ensure that the upper 42 bits of the
register are zero).
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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; you should refer to documentation of a macro or common
deck when in doubt.

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

SYSCOM

The SYSCOM macro performs the following functions.
° Optionally defines the Bl=1 COMPASS pseudoinstruction.
e Defines system communication symbols.

1f this macro is used, it should be declared before executable statements or common decks
occur in the program.

Macro format:

Location Operation Variable
SYScoM Bl
Bl If present, COMPASS pseudoinstruction Bl=l is defined.

Many system common decks called from macros assume the contents of the Bl register to be
equal to 1. Other common decks assume Bl is equal to 1 only if the macro SYSCOM Bl or
COMPASS pseudoinstruction Bl=1 is defined. If the Bl 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 l. If SYSCOM Bl or the Bl=1 pseudoinstruction is used, it is your
responsibility to set the Bl register equal to 1. This should be done as the first
instruction executed in the program.

The specification of SYSCOM (with or without specifying Bl) also makes available the system
communication symbols (refer to figure E-1). These are:

§2522l Value Description
RAMIR 1 Address of RA¥1.
ARGR 2 Address of the first argument.
SPPR 27g : Special program parameter area (locations

27g through 47g).
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Symbol Value Description

PGNR b4g Program name (bits 59 through 18).

ACTR b4g Argument count (bits 17 through 0).

CMUR, RA.CMU 65g Compare/move unit (CMU) available flag
(bit 59).

LWPR 65g LWA+1 of the assigned program space (bits

17 through 0). If Common Memory Manager
is loaded in your job“s field length, bits
17 through O contain the complement of the
LWA+1l of the assigned program space (refer
to the Common Memory Manager Reference

Manual).

FWPR 66g FWA of the assigned program space (bits 17
through 0).

JOPR 66g Job origin type (bits 35 through 24).

XJPR, RA.CEJ 66g Central exchange available (bit 59). This
bit is always set.

CSMR 67g System character set mode flag (bit 59);
set if 64-character set mode.

LDRR 678 LDR completion (bit 29).

CCDR 70g Command image (eight locations).

LINP 6010 Lines per page; used to format output.

COMMON DECK USAGE

A system common deck is a COMPASS subroutine or group of macro or symbol definitions that
have been tested, optimized, and placed on a program library from which you can access them.

All of the common decks supplied with the system are available to any user who has access to
the system OPLJ The OPL is a collection of records of text that can be accessed randomly
by the Modify utility program. Refer to the MODIFY command in Volume 3, System Commands, or
to the Modify Version 1 Reference Manual. Normally, the system OPL is available as a direct
access permanent file and you must issue an ATTACH command before Modify runs.

Several classes of system common decks exist; however, you need only be concerned with the
CPU common decks. Documentation of the common decks provided with the system OPL can be
obtained with the following commands after the system OPL is accessed.

MODIFY,Z./*EDIT,CALLCPU
DOCMENT.

To obtain a complete listing of the routines, enter the following command.

MODIFY,Q,CL,CS=NOSTEXT, Z, /*EDIT, CALLCPU

TYour site must control access to the system OPL as required by the site”s licensing
agreement. Contact your site analyst to obtain the procedure for gaining access to the
system OPL.
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Appendix F contains a list of the CPU common decks of general interest and describes their
functions. '

CPU common deck names have the following format.

COMCxxx
‘COM Indicates a common deck.
c Specifies CPU common deck.
XXX Entry point name (sometimes defined inside the routine as xxx=).

The typical COMPASS programmer who is writing relocatable programs is generally unaware of
the common deck interface, and needs only be concerned if a common deck of unique nature
(for example, the common deck that converts display code to binary representations) is
required, or if the specified common deck is not on the system library (SYSLIB). Refer to
appendix F for a list of common decks available in relocatable form on SYSLIB.

Two common decks (COMCMAC and COMCCMD) are also available on systems text PSSTEXT. You have
the option of either calling these decks from the system OPL or specifying the alternate
systems text PSSTEXT as described under Macro Usage, earlier in this section.

Most system macros require that the common deck related to a function processor be available
in the program; however, you do not need to specifically call them when assembling
relocatable programs, since all macros specify entries to common decks as external symbols.
When the relocatable subroutines are loaded, the routines required at execution time (such
as LFM= and CIO= ) are loaded from SYSLIB.

For example, a subroutine uses the following macro.

READ ABC,R

This macro requires routines CIO= and SYS= ; however, the READ macro generates:
RJ =XCI0=

and CIO= generates:
RJ =XS5YS=

Since these are flagged as external references (=X), the loader satisfies them from SYSLIB
if they are not locally satisfied.

If a program is not relocatable or if the desired common deck is not on SYSLIB, then a
system common deck must be accessed from the system OPL.

1-10 60459690 B



To use a common deck, either insert the Modify directive *CALL in the text of your program,
use the COMPASS pseudoinstruction XTEXT, or, for a relocatable program, reference the entry
point as an external so that it is loaded and linked from SYSLIB.

When using a common deck, you should be
aware both of the entry and exit conditions
for the common deck and of which registers
that deck uses. These are contained in the
documentation within each common deck.

The following example illustrates the procedure for using the *CALL directive.

JOB1.
USER ,USERNAM,PASSWRD.
COPYBR,INPUT ,XF ILE. COPY PROGRAM TO XFILE
ATTACH,OPL/UN=LIBRARY. ATTACH OPL
RF L, 45000.
MODIFY,Q,CL. CALL MODIFY PROGRAM
LGO. LOAD AND EXECUTE COMPASS BINARY
~EOR-
PROG DECK NAME TO BE EDITED
IDENT PROG,TME
ABS BODY OF ABSOLUTE COMPASS PROGRAM
ENTRY START THAT OUTPUTS THE CURRENT TIME
SYSCOM B1
0RG 1108
TME CON O
OUTPUT  FILEC OBUF,101B
START sB1 1
CLOCK TME CLOCK MACRO REQUIRES
SA5  TME COMMON DECK COMCSYS
BX6 X5
WRITEO OUTPUT  WRITEO MACRO REQUIRES COMMON
WRITER OUTPUT DECK COMCWTO, WRITER REQUIRES
ENDRWN COMCCIO, ENDRUN REQUIRES COMCSYS
*CALL CoMCC I0 MODIFY DIRECTIVES TO INSERT
*CALL COMCWTO SPECIFIED COMMON DECKS
*CALL COMCSYS
0BUF BSS 1018
END
-EOR- MODIFY INPUT DIRECTIVES—-
*REWIND  XFILE REPOSITION XFILE TO BOI
*CREATE  XFILE CREATE PROGRAM LIBRARY
*EDIT PROG MODIFY DECK PROG
-E0I- -
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After the system OPL is attached, the Modify utility edits the COMPASS deck by inserting the
common decks in place of the respective *CALL statements. The Q parameter on the MODIFY
command causes Modify to call COMPASS to assemble the resultant COMPASS program. The CL

parameter specifies COMPASS list output.

The COMPASS listing from this program does not

contain a listing of the called common decks, since these common decks contain the CTEXT

pseudoinstruction.

OBUF

ENDRUN
CTEXT
CTEXT
CTEXT
BSS
END

‘Instead, the following is provided.

COMCCIO - I/0 FUNCTION PROCESSOR.
COMCWTO -~ WRITE ONE WORD.
COMCSYS ~ PROCESS SYSTEM REQUEST.

1018

To have the specified common decks listed in the program, you must use the COMPASS LIST
pseudoinstruction in the program, or use list options in the COMPASS command.

The net effect of the *CALL statement is that the text for the specified common deck is
inserted at that position in the program text.
receive the following text.

COMCCIO

COMCWTO

COMCSYS

WTO=

SYS=

WRITER OUTPUT
ENDRUN

Qe s
w

EQ CI0=

RJ =XCI0=

In the previous example, the assembler would

ENTRY/EXIT

RETURN

ENTRY/EXIT

ENTRY/EXIT
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The procedure for using the COMPASS pseudoinstruction XTEXT to obtain common decks is
detailed in the following example.

JOB2.
USER ,USERNAM, PASSWRD.
ATTACH, OPL/UN=LIBRARY.

COMPASS.
LGO.
~EOR-
IDENT PROG,TME
ABS
ENTRY START
syscoM B1
ORG 1108
TME CON 0
OUTRUT FILEC O0BUF,101B
START sB1 1
CLOCK TME
SAS TME
BXé X5
WRITEO OUTPUT
WRITER OUTPUT
ENDRUN
OPL XTEXT COMCSYS
OPL XTEXT COMCWTO
OPL XTEXT COMCCIO
OBUF BSS 1018
END
~EOI-

After attaching the system OPL, a call is made to the COMPASS assembler. The XTEXT
pseudoinstruction provides a means of obtaining source statements from a file other than
that being used for input. COMPASS transfers the text from the external source and
assembles it before taking the next statement from the program.

A COMPASS listing from a program using the XTEXT pseudoinstruction also does not list the
inserted common decks. These can be obtained with the COMPASS LIST pseudoinstruction or by
using list options on the COMPASS command.

A conflict of tags is one problem that may arise when using common decks. Since all tags
and routine names within common decks conform to the NOS programming specifications (refer
to appendix I), each routine name relates to its particular function. Normally, all system
common decks are automatically qualified by the common deck name (refer to the description
of the QUAL pseudoinstruction in the COMPASS Version 3 Reference Manual), so that no
internal tags other than routine names should cause a tag conflict. If one of your routine
names conflicts with a routine name in a common deck being used, you should rename your
routine.

If you do not wish to rename your routines, you may instead use the following procedure.
1. Define the tag QUALS to turn off automatic qualification of common decks.

2. Manually qualify the entire common deck (including the routine names) with the QUAL
pseudoinstructon. !

For example, to use the space-fill-name common deck COMCSFN, you can use the method shown in
the following sample program.
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DUPLICT

*CALL
QUALS

*

*
*

DUPLICT

DUPA
DUPB
DUPC

DUPD

* ok * F % F ¥ ¥

SFN

*CALL
*CALL

*CALL

IDENT DUPLICT
ENTRY DUPLICT

COMCMAC
EQU

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.

SUPPRESS AUTOMATIC COMMON DECK QUALIFICATION

Transfers control to
COMCSFN, qualified
by SFILL

81 1 ENTRY

SA1 DUPA SET SYMBOL NAME IN MESSAGE
MXO0 -18 CLEAR VALUE PORTION OF WORD
X5 X1+ SAVE VALUE

BX1 X0*X1 -

RJ /SFILL/SFN SPACE FILL WORD

SA6 DUPC

SX1 X5+ CONVERT VALUE

RJ cbD

B2 3 SHIFT VALUE 3 CHARACTERS LEFT
RJ SFN e

SA6 DUPD ISSUE MESSAGE

MESSAGE DUPB,,R

ENDRUN

CON OLNAME+123456

CON 10H  SYMBOL

CON 0 SYMBOL NAME

CON 10HHAS VALUE

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.
SUBR ENTRY/EXIT
SX7 B2 SET NUMBER OF BITS TO SHIFT
sB2 B2+B2
LX7 2
sB2 B2+X7
LX6 X6,82 SHIFT REGISTER
EQ SFNX RETURN
SPACE 4,10

COMMON DECKS.

COMCSYS

CcoMCCDD

QUAL SFILL QUALIFY *SFN*

COMCSFN

QUAL * RESTORE NULL QUALIFIER
SPACE 4,10

END DUPLICT

Transfers control to
the program’s shift
register routine, SFN
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The QUALS$ tag can also be used to suppress the qualification of common decks called more
than once in separate overlays. In the following example, the QUAL pseudoinstruction is
used in each of the two primary overlays; the symbol QUAL$ 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 1108

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 $B1 1
MESSAGE MAIA,,R * MAIN RUNNING.*
OVERLAY MAIB,0100B LOAD *QVL1* OVERLAY
sB2 X1 EXECUTE *OVL1*
JP B2

MAI? OVERLAY MAIB,0200B LOAD *OVL2* OVERLAY
sB2 X1 EXECUTE *QVL2*
JP B2

MAIZ2 MESSAGE MAIC,,R * MAIN COMPLETE.*
ENDRUN END

MAIA DATA C* MAIN RUNNING.*

MAIB CON 0LLGO OVERLAY FILE NAME

MAIC DATA C+x 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
oviB
ovic

*CALL

ove

0V2A
oves
ovac

*CALL

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

RTIME
SA1

MXO0

BX1

RJ

SA6
MESSAGE
EQ

CON
DATA
CON
CON

comMccop

TTL
EJECT
QUAL
IDENT
ORG

oviA GET CURRENT TIME

OV1A CONVERT MILLISECONDS TO DISPLAY CODE
=36

=X0*X1

cbp

ovic

0ViB,,R * OVL1 CALLED AT  NNNNNN*

MAI1 RETURN

0 REAL TIME CLOCK

20H OVL1 CALLED AT

0 CONVERTED MILLISECONDS
0 MESSAGE TERMINATOR

PRIMARY (2,0) OVERLAY.

ovL2 DEFINE QUALIFICATION FOR THIS OVERLAY
ovL2,0v2,0v2,2,0 PRIMARY (2,0) OVERLAY
OVER START AT OVERLAY AREA

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

RTIME
SA1

MX0

BX1

RJ

SA6
MESSAGE
EQ

CON
DATA
CON

CON
comMccob

END

OV2A GET CURRENT TIME

0V2A CONVERT MILLISECONDS TO DISPLAY CODE
=36

=X0*X1

cep

ovac

ov2s,,R * OVL2 CALLED AT NNNNNN*

MAIZ2 RETURN

0 REAL TIME CLOCK

20H OVL2 CALLED AT

0 CONVERTED MILLISECONDS
0 MESSAGE TERMINATOR
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FILE ENVIRONMENT TABLE (FET) 2

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, although many
processors require a longer FET.

CIRCULAR BUFFERS

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 if it were 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).

The buffer pointers FIRST, IN, OUT, and LIMIT define the circular buffer (figure 2-1).

circular buffer

first /// //
file environment table (FET)
file name code out // ///‘

status

parameters first

0 in space for data

limit not used

parameters limit

/ ’

Figure 2-1. Circular Buffer
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FIRST ADDRESS

FIRST is the address of the first word of the buffer area. Routines that perform
input/output never change the value of FIRST.

LIMIT ADDRESS

LIMIT is the address of the word following the last word of the buffer area. Buffer data is
not stored in LIMIT. When LIMIT is reached during a read or write operation, the next word

to be read or written is FIRST. Routines that perform input/output never change the value
of LIMIT.

The addresses FIRST and LIMIT define the boundaries of the circular buffer. The size of the
buffer is always (LIMIT-FIRST).

IN ADDRESS

IN is the address of the next word of the buffer into which data can be entered. During a
read operation, the system enters data into the buffer beginning at IN; during a write
operation, the user program enters data into the buffer beginning at IN. During a read
operation, the system increments IN as it enters data into the buffer; when IN reaches
LIMIT, the system immediately resets IN to FIRST. During a write operation, the user
program must increment IN as it enters data into the buffer, and must reset IN to FIRST when
IN reaches LIMIT (the data transfer macros described in section 3 increment and reset the
buffer pointers as necessary for the user program).

I1f, during a CIO operation, IN reaches (OUT-1), or IN reaches (LIMIT-1) and (OUT=FIRST), the
buffer is full. The buffer is full when all words except one contain data. Because the
system enters data into the buffer ome PRU at a time rather than one word at a time for some
CIO operations, the system may consider the buffer to be full if it attempts to enter data
into the buffer and the buffer contains less than one PRU of available space.

OUT ADDRESS

OUT is the address of the next word of the buffer from which data can be read. During a
write operation, the system removes data from the buffer beginning at OUT; during a read
operation, the user program removes data from the buffer beginning at OUT. During a write
operation, the system increments OUT as it removes data from the buffer; when OUT reaches
LIMIT, the system immediately resets IN to FIRST. During a read operation, the user program
must increment OUT as it removes data from the buffer, and must reset OUT to FIRST when OUT
reaches LIMIT (the data transfer macros described in section 3 increment and reset the
buffer pointers as necessary for the user program).

If OUT reaches IN during a CIO operation, the buffer is empty. Because the system removes
data from the buffer one PRU at a time rather than one word at a time for some CIO
operations, the system may consider the buffer to be empty if it attempts to remove a PRU of
data from the buffer and the buffer contains less than one PRU of data.
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Figure 2-2 is an example of a read operation.

Before read operation ) After read operation

circular buffer circular buffer

space for data
(buffer empty)

space for data

limit - not used limit not used

Figure 2-2. Read Operation

DATA SPACE

At any instant a circular buffer is either empty, partially full, or full. When empty, the
available unused space in a buffer is one word less than the size of the buffer. When full,
all words but one of the buffer contain data.

The system does not permit a circular buffer to be completely filled with data because the

IN and OUT pointers would contain equal values and a full buffer could not be distinguished
from an empty buffer.

If IN is less than OUT, the amount of data in the buffer is (LIMIT-FIRST) -~ (OUT-IN) and the
available space is (OUT-IN-1). If IN is greater than OUT, the amount of data in the buffer
is (IN-OUT) and the available space is (LIMIT-FIRST) - (IN+1-OUT).
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Figure 2-3 is an example of a write operation.

first =out

limit

Before write operation

circular buffer

.

space for data

not used

first

in=out

limit

After write operation

circular buffer

space for data

(buffer empty)

space for data

not used

FET DESCRIPTION

There are two basic FET formats.

and terminal files; figure 2-5 illustrates the standard FET for magnetic tape files.
When a field is used by only one

Figure 2-3.

Write Operation T

Figure 2-4 illustrates the standard FET for mass storage

figures are followed by a description of the FET fields.
of the file processors, it is noted in the description.

The

59 a7 38 35 29 23 17 13 8
FET+0 local file name (Ifn) In |at I code
o [ R A |
+2 o] in
+3 o] out
+4 | FNT pointer f';?%'sgd I(ﬂ PRU size limit
+5 7///////// fwa working storage Wlwo+l working storage (la)
+6 current random index (cri) 4 random request (rr)
+7 /////////////M index length(il) | fwa of index (if)
Figure 2-4,., Standard FET for Mass Storage and Terminal Files

TRefer to section 5 for a description of the FET fields used in processing permanent file
manager (PFM) requests.

2-4
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FET+0
+1
+2
+3
+4
+5
+6
+7
+10
+11
+12
+13
+14

59

a7 38 35 29

23 17 13 8 0

local file name (Ifn)

In Idf | code

DA77 ten first
] in
o] out
FNT pointer ;gfeg’sg al l PRU size limit

Y

fwa working storage //

/lwu+l working storage(la)

D000 e

mlrs

i

7
7 ,

7
LTI

file identifier (first 10 characters)

file identifier (last 7 characters)

| file sequence number

gvn

| retention cycle L

creation date

set identification

I file section number

Figure 2-5. Standard FET for Labeled Magnetic Tape Files (CIO and POSMF) T

Parameter

Local file name (1fn)

Level number (1n)

Abnormal termination

codes (at)

Word
(FET+n) Position
0 59-18
0 17-14
0 13-9

Description

The 1fn field contains one to seven
alphanumeric display code characters,
left—justified; unused characters are
zero—-filled. The 1lfn is the common
reference point for all system
communication concerning the file.

This is the level number for an end-of-
record (EOR)/end-of-file (EOF)
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 discussion on writing
interactive programs, section 12).

Status information returned by the
function processor when an abnormal
situation or error occurs. This field
is usually set by the processor when
the error processing bit (ep) is set in
FET+l. For some processors, at is
returned in bits 17 through 9. This
field is set to 22g by CIO if the ep
bit is not set and an error condition
is present. Refer to section 3 for
the specific error codes returned.

fRefer to the LABEL and OPEN macros for a description of the FET fields used in processing

ANSI labels.
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Parameter

Code

Device type (dt)

Random access (r)

User processing (up)

2-6

Word

(FET+n) Position
0 8-0
1 59-48
1 47
1 45

Description

Request/return code. The user program
(or macro) sets this code for the
request desired. The function
processors alter it only if the request
is n<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>