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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.
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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.

60459690 H



NOS

NOS

NOS

NOS

NOS

NOS

NOS

NOS

NOS

NOS

NOS

Appendix K contains a comprehensive bibliography of all Control Data publications related to

NOS.

Version

Version

Version

Version

Version

Version

Version

Version

2

2

Control Data Publication

Administration Handbook

Analysis Handbook

Applications Programmer”s Instant
Diagnostic Index

Installation Handbook

Network Terminal User”s Instant
Operations Handbook

System Overview

Version 2 Systems Programmer”s Instant

2 Tape Management System (TMS) User Reference Manual

2 Tape Management System (TMS) Site Operations Manual
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DISCLAIMER

This product 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.,

Publication Number
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60459390
60459320
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60459310
60459270
60459370
60463110

60463350



EVICT (114)
SKIPF (240)
SKIPFF (240)
SKIPEI (240)
SKIPB (640)
SKIPFB (640)
Data Transfer Macros
READC
WRITEC
READH
WRITEH
READO
WRITEO
READS
WRITES
READW
WRITEW
CYBER Record Manager I/0

4. LOCAL FILE MANAGER

Error Processing
RENAME (000)
SETFS (003)
SETFAL (007)
LOCK (010)
UNLOCK (011)
STATUS (012)
STATUS (013)
REQUEST (014)
REQUEST (015)
ASSIGN (020)
ENCSF (022)
PSCSF (023)
LABEL (024)
GETFNT (025)
PRIMARY (031)
FILINFO (032)

5. PERMANENT FILE MANAGER

Alternate User Access Processing
Error Processing

PFM Macro Parameter Conventions
Auxiliary Device Request

SAVE (001, CCSV)

GET (002, CCGT)

PURGE (003, CCPG)

CATLIST (004, CCCT)

PERMIT (005, CCPM)

REPLACE (006, CCRP)

APPEND (007, CCAP)

60459690 H

3-51
3-52
3-52
3-53
3-53
3-54
3-54
3-58
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DEFINE (010, CCDF)
ATTACH (011, CCAT)
CHANGE (012, CCCG)
OLD (021, CCOD)
SETPFAC (022, CCAC)
SETPFAL (023, CCAL)

6. CONTROL POINT MANAGER

SETPR (001)
MODE (002)
SETASL (003)
SETJSL (003)
SETTL (003)
EREXIT (004)
ROLLOUT (006)
SETSSM (010)
ONSW (011)
OFFSW (012)
GETJN (013)
GETPR (015)
GETEM (016)
GETASL (017)
GETJSL (017)
GETTL (017)
SETLC (022)
SETRFL (023)
GETJCR (024)
SETJCR (025)
SETSS (026)
GETJO (027)
GETJA (030)
USECPU (031)
USERNUM (032)
GETFLC (033, 055)
PACKNAM (035)
PACKNAM (036)
GETSS (037)
VERSION (044)
GETLC (045)
GETGLS (046)
SETGLS (047)
MACHID (050)
GETACT. (051)
SETMFL (052)
GETPFP (057)
GETLOF (061)
SETLOF (062)
GETJCI (074)

* SETJCI (074)

PROTECT (075)
SETJOB (106)
GETSSID (110)
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Control Bytes

0000 - End-of-Line

0001, 0002 - End-of-Block

0003 - Auto Input

0004 ~ Log Off User

0005 - Initiate ASCII Input

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
WRITING OF EXTENDED MEMORY

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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12-7 0012 - Reserved
12-7 0013 - End-of-String
12-7 0014 - Internal End-of-Block
12-7 0015 — Executive Auto Input
12-8 0016 - Terminal Redefinition
12-8 for NAM/CCP
Mapping Between Terminal
12-8 Attributes for NAM/CCP
and NAM/CDCNET
12-9 Control of Program Execution
Reprieve Processing for User
12-10 Breaks 1 and 2
12-11
APPENDIXES
A-1 COMCCMD
Other Common Decks
A-2 SYSLIB
A-2
A-3
A-3
A-3 G. BINARY FORMATS
A-12
PP - CYBER 180, CYBER 170, CYBER 70,
or 6000 Computer Systems PP
B-1 Absolute
OPL - Modify 0Old Program
Library Deck
c-1 Modification Table Format
Text Format
OPLD - Program Library Directory
ULIB - User Library Group
D-1 TEXT - Unrecognized as Binary
PROC - Procedure
Compressed Compile File
E-1
E-1
E-4 H. EXAMPLES OF RANDOM I/0
E-6
E-6
E~-7
E-8 I. PROGRAMMING STANDARDS
E-9
E-9 Documentation Standards
E-10 Design Overview
E-11 External Interface
Internal Interface
Detailed Code Analysis
F-1 Comment Statement Documentation
Table Generation
F-1 Further Considerations
F-5 Coding Specifications

12-11
12-11
12-11
12-14

12-14

12-18.1
12-19

12-21

F-7
F-8
F-10

G-2
G-3
G-4
G-5
G-7
G-9
G-9
G-10
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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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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).

60459690 A 1-3



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.

60459690 A 1-5



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).

60459690 A . 1-7



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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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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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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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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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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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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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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Word

Parameter (FET-+n) Position Description
Error processing (ep) 1 44 This bit is used to indicate to the

function processor that the calling
program processes errors that occur,
such as parity errors or errors in
requests to the file managers. The
function processor returns the error
code to the at field of FET+0. Refer
to the section of this manual relating
to the specific processor called for
descriptions of 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 a 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 system performs the
following steps.

1. The data in the bad block is
stored in the user program’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
FET40.

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.
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Parameter

FET length (len)

first

in

out

FNT pointer

60459690 A

Word

(FET+n)

Position

23-18

17-0

17-0

17-0

59-48

Description

At the end of the job step, 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. The FET status
is not changed for implicit terminal
output, but the action taken by the
system is the same as if a buffered
write (CIO function 14 or 16) had been
issued.

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

Specifies the additional length of the
FET beyond normal size (five words).
For example, if len = 3, FET length =
10g and FET+7 is the last usable

word. Function processors require
varying lengths for particular
parameters.

First word address of input/output
buffer (FIRST address).

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

Relative address of the local file name
table (FNT) entry for the file. The
system uses this pointer to reduce
overhead when processing a file.



’Parameter

Random rewrite
request (w)

Unused bit count (ube)

Random request (rr)

Maximum logical record
size (mlrs)

Index length (il)

Index first word
address (if)

60459690 B

Word
(FET+#n)

Position

29

29-24

28-0

17-0

35-18

17-0

Description

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 positioning
operation, the value is recalculated.
cri is ignored if r (FET+l) is not set.

This bit is set to indicate a rewrite-
in-place operation for one of the
following functions: WPHR, WRITE,
WRITER, WRITECW. If rr#0 and this bit
is not set, the write takes place at
EOL with rr being used for the address
for the return of rsa, where the write
began. If w=0 and rr=0, a sequential
write is performed at the current
position of the file. This bit is
ignored if r (FET+l) is not set.

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

Relative sector address (rsa) for a
random input/output request. An
exception is that if w=0 and the
request is a write request, then rr is
the address for the return of the
starting rsa of the write (previous
EOI).

If the error processing bit (FET+1l, bit
44) is set and an error occurs on a CIO
request, the system returns detailed
error status information to bits 11
through 0. For further informationm,’
refer to the description of CIO in
section 3. 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 program 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+l) is not set, il
is ignored.

First word address of the index buffer.

This is the area where CIO OPEN stores

the index when opening a file or the

area from which CIO CLOSE takes the

index when closing a file. If

r (FET+1) is not set, if is ignored.
2-11



Table 2-1.

Effects of r, w, and rr FET Parameters on File Manipulation Operations

FET Bits
r w rr cri Operation Definition
0 0,1 Any NR Read, Operation is sequential.
write, and
rewrite
1 0 0 R Read Reads from current position (same as sequen-
tial except cri is returned).

Write Sequential write is performed.

Rewrite | Random write at current position is per-
formed.

1 0 #0 R Read Random read from rr is performed.

Write Write is performed at current EOI (position
of file before write returned at address
specified by rr).

Rewrite Random write or rr is performed.

1 1 0 R Read Reads from current position (same as
sequential except cri is returned).

Write Sequential write is performed.

Rewrite Random write at current position is per-
formed.

1 1 #0 R Read Random read from rr is performed.
Write Random write at rr is performed.
Rewrite Random write at rr is performed.
NOTES:
r=1 A random operation can be performed. The system returns the current

Sequential write

Random write

cri

random index (cri) in FET+6 (position of file when the operation is
complete).

Writes at current position; data is‘followed by an EOI.

Writes data without an EOI at the end (the remainder of the file, the
portion following the data written, is not released).

R means value is returned; NR means value is not returned.
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RFILEC

The RFILEC macro creates a FET for a coded random file.
Macro format:

Location Operation Variable

1fn RFILEC fwa,length,pl,pz,...,pn

The following parameters apply to each FET creation macro.

1fn Local file name and address of FET.
fwa First word address of CIO buffer.
length Length of the CIO buffer. Because the buffer is full when (IN=0UT-1) or

(IN=LIMIT-1) and (OUT=FIRST), the buffer length should not be an exact
multiple of PRU size. The following are the minimum and recommended buffer
sizes for mass storage, tape, and terminal input/output.

Device Minimum (Octal) Recommended (Octal)

Mass storage 101 (without 1001 to 2001 (without control words)
control wordst)

103 (with 1021 to 2041 (with control words)
(control words)

Tape 1001 (without 3n+l to 4nt+l, where:

(I and SI binary control words)
tape formats) n=1000 (without control words)
1003 (with n=1002 (with control words)

control words)

Terminal 101 for input (larger sizes are
recommended for
! terminals with
301 for output line speeds above
1200 baud)

Refer to appendix J for a description of PRU sizes for S, L, and F tape
formats.

T Refer to the CIO READCW (200) request for a description of control words.
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The following example creates a FET for retrieving a file from permanent file storage,
loading the index block, and performing random input/output operationms.

BUFL EQU 20018

INDXL EQU 1008

TAPE1 RFILEB BUF,BUFL, (FET=10D) , (PFN=STOCKS) , CIND=INDX,INDXL)
BUF BSS BUFL

INDX BSS INDXL

FET MODIFICATION MACRO

The SETFET macro modifies specified fields in a FET during program execution.

Macro format:t

Location Operation Variable
SETFET addr,py,P2seeesPp
addr Address of FET to be modified.
Pi Parameters specifying fields in the FET to be modified.

The following parameters can be used to modify fields in the FET. They can be specified in
any order.

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

¥ This macro is not available in SYSTEXT. The user program must specify systems text
PSSTEXT or call common decks COMCCMD and COMCMAC (refer to appendix F). COMCMAC defines
the X=pseudo macro which is used in COMCCMD.
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SETFET PARAMETER PROCESSING

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

For the

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

SETFET F,(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
containing 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 (#);f the register
specifies the address containing the value to be placed in the FET. For example:

SETFET F,#B3
uses B3 as the address containing the value to be placed in the FET.
If an option is a register expression or constant preceded by the number 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.

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.

tThe equivalence sign (=) in the CDC graphic character set (display code value 608).
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INPUT/OUTPUT 3

This section describes the process of performing input/output (I/0) from a COMPASS program.

This section is divided into two parts, combined input/output (CIO) and data transfer. The
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 program to
transfer information between the circular buffer and a working buffer area.

The user program can perform 1/0 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 CYBER Record Manager features is provided later in this section.

COMBINED INPUT/OUTPUT (CIO)

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
RA+1 cI0 ﬁr [% n addr

L__JO

r Auto recall option; if any value is specified for r, control is not
returned to the user program until the operation is complete.

n Count for skip operations.

addr Address of the FET.
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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 I/0, the bit is carried for compatibility with tape I/0 but is
meaningless. The bit is set by the FILEB or FILEC macros or directly by the user program.
After this it is retained as part of the return code.

The CPU program 1s expected to issue an even request code (bit 0=0). If it does not, a
completed operation may not be detected.

CIO uses FET+5 and FET+6 in the following manner,

T 48 lo

+6 L /c{l// LLLLL L ubc rr/dec mirs r:‘gg:etsiﬁ) rt::ee t
la Address of a list of random addresses to be used with READLS or RPHRLS
mass storage operations.
ubc Unused bit count for S and L format tapes.
mlrs Maximum PRU size for S and L format tapes.
cri Current random index (for mass storage files only).
W Random rewrite request (for mass storage files only).
rr 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.

dec 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 set to mass storage
device that timed out with no response.
x005 Device reserved.
%006 Device not ready.
4007 Track limit (device full).

§These fields apply only to S and L format tapes.
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° The function can be performed on a file residing on device type NE.

° The data in the circular buffer of the file whose FET has the specified function
will be printed at the terminal upon job step abort or job rollout if the file is
included in a list of files in RA+2 or in a list specified in a SETLOF macro
(refer to SETLOF macro description in section 6), and if the file is assigned to
device type TT.

° The function can be performed on an execute-only file.

The status response codes shown in table 3-1 are returned the lower 18 bits of FET+0.

those bits needed to distinguish the codes are shown; for example, 021 indicates xxx021 in
bits 17 through 0 of FET+0, where xxx can have any value. The meanings of the status
response codes are as follows:

Meaning
EOR encountered
EOF encountered
EOI encountered

Rewind

Code(&)f
021
740031,740271
741031,741271

051

tThese codes are returned for a coded FET. The codes for a binary FET end in 3 instead
of 1 (refer to the description of the code field of FETH+0 at the beginning of this

section)e.
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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. When reading a file sequentially, the user program (or the system) reads all the

information in the file from the current position to the end of the desired portion of the
file.

When reading a file randomly, the user program (or the system) reads only the desired
portion of the file. Any mass storage file can be read randomly if the relative position,
from beginning-of-information (BOI), of the PRU to be read is known. The desired PRU can be
read by placing the PRU number in the FET and making the proper I/0 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 O 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, the following rules apply in all cases.

° Most random I/0 operatioms require a directory or index that contains the random
disk addresses of records in the file.

e An EOR or EOF 1/0 operation transfers one PRU for the EOR or EOF.

e Random write operations must start within the current boundaries of the file. For
example, it is not possible to randomly write PRU 20 of a file with a length of
10 PRUs. It is possible, however, to write 10 PRUs starting at PRU 10 and extend a
file with a length of 10 PRUs to a length of 20 PRUs.

e When randomly rewriting data within a file, the user program must take steps to
ensure that data following the area to be written is not destroyed.
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READING FILES

To read record 3 sequentially, the user program rewinds the file to BOI, reads the file, and
counts the number of EORs. CIO file positioning macros can be used to skip records 1 and 2;
however, the primary consideration is that the data must be read to determine where record 3
begins. Once this is determined, record 3 can be read.

If a directory exists for this file, the only requirement is that the random address of
record 3 be obtained from the directory and placed in the FET. The proper random read
requests can then be issued. To perform this random read on record 3, the following steps
are required.

° Skip to the EOI. This is done by the system without reading the entire file.

° Backspace two logical records (one record for the EOF and one for the directory).
The system must read both records to perform this operation.

. Read the directory to obtain the random address to be placed in the FET.

An EOF may or may not be present at the end
of the file. The language and methods used
to build the directory determine whether an
EOF is present. If an EOF is not present,
the directory can be read in automatically
by specifying an index buffer on an OPEN
request.

In summary, to access record 3 sequentially, four additional PRUs must be read. To access
the record randomly, only three additional PRUs are read: two PRUs to position the file to
the directory and one PRU to read the directory.

For additional random accesses to any record in the file, it is not necessary to access the
directory again if it remains in central memory.

Each directory entry contains the record name, the first PRU of the record (random address),
and the record length. The directory can be placed anywhere in the file. The only
requirement for accessing a file randomly is that you must know where to position the file
in order to read the directory. However, the directory usually precedes the EOF/EOI.

WRITING FILES

After reading and modifying record 3 of the sample file, the user program may rewrite the
record in the file. If the modifications have not changed the number of PRUs required, a
write operation can be used to replace the existing record with the modified record. This
write operation must be issued as a random I/O operation. However, if the modifications
have changed the number of PRUs required, data following the record being written is lost.
For example, the size of record 3 in the sample file is 112g words or two PRUs. A maximum
of 658 words can be added to the record without requiring an additional PRU and destroying
data. If a random write request that adds 65g words to record 3 is issued, the file would
have the following format.
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word count=0 4
EOF
word count=100g 5
record 3 3
ord count=77
o s —{EOR

word count=100 8

This operation is called a rewrite in place. If the write had been issued as a nonrandom
write operation, the file would have had the following format.

word countz O 4
EOF
. word count=100g 5
record 3 - .
word count=77g EOR
7
EOI

All data following the inserted data would have been destroyed. If the word count for
record 3 had been increased to 212g, a random rewrite could not have been performed
without destroying PRU 7. The file would then have the following format.

word count=0 4 EOF

word count=100g 5

record 3 word count=100g 6
word count=12g 7 EOR

10

1

To properly rewrite record 3 without destroying the contents of PRU 7, the user program
could issue a write request at the end of the file and alter the directory to reflect the
change. Figure 3-2 illustrates the updated file containing the new directory and the
212g-word modified record 3 written at the end of the file.
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Nonrandom write operations after an incomplete (no EOR or EOF written) random write
operation are processed as random requests. Writing continues at the current position and
the remainder of the file is not released. This feature makes the midrecord 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

current position. If rr#0, the action the system takes is as described for FET+6 fields
earlier in this section.

For a REWRITE operation with r set in FET+l, if rr=0, a random write is performed at the
current position. If rr#0, a random write is performed at rr.

For the random file shown in figure 3-1, the following random requests (that is, r is set in
FET+1) are necessary to perform the operations described. Figure 3-2 shows the modified
random access file that results from performing these requests.

cri

‘Operation rr w Returned Description

READ 12g 0 13g Read directory.

WRITER 2000g 0 17g Write new record 3 at EOI;
system sets location 2000g
to l4g to indicate where the
write occurred.

WRITER 7 1 12g Write new record 4 in place.

or

REWRITER 7 0 12g Word count = 212g.

WRITEF 17g 1 21g

or Rewrite directory.
REWRITEF 17g 0 21g

The user program must account for the extra sector written for EORs and EOFs when specifying
rewrite-in-place operations.

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+4100) 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.

T A1l numbers are in octal.
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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 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.

OPEN

OPEN creates a file or determines certain information about a file for a job. If the file
does not exist before the request to OPEN, it is created.

On a secured system, performing an OPEN function on a file with an index has the same effect
on the job access level as a READ; that is, if the access level of the file is higher than
the current access level of the job, the job’s access level is raised to the access level of
the file.

Macro format:

Location Operation Variable
OPEN addr, type,r
addr Address of the FET for the OPEN request.
type Type of function to be performed:
Type Function (With Code in Octal)

READNR Read, no rewind (100).
READ Read and rewind (140).
WRITENR Write, no rewind (104).
WRITE Write and rewind (144).
NR No rewind (120).
ALTERNR Alter, no rewind (120).
ALTER Alter and rewind (160).
REELNR Read reel, no rewind (300).
REEL Read reel and rewind (340).

If the user program specifies a function type of REEL (or REELNR) and
the file resides on mass storage, CIO assumes the type is READ (or
READNR). If the type is not specified, ALTER is assumed. The functions
listed do not change the system read/write lock on the file.
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Example:

The following example opens a random access mass storage file and reads the directory in
preparation for random processing.

BUFL EQU 20018

INDXL EQU 1008

FILE1 RFILEB BUF,BUFL,(FET=8), (IND=INDX,INDXL)
BUF BSS BUFL

INDX BSS INDXL

OPEN  FILE1,,R

Unlabeled Tape Processing

If a no rewind option is specified (code 100, 104, 120, or 300), the tape remains at its
current position. If a rewind option is specified (code 140, 144, 160, or 340), the tape is
rewound to the load point of the current volume.

Nonstandard Labeled Tape Processing

Since the system cannot write nonstandard labels, the job step aborts if a WRITE (l44) or
WRITENR (104) function is specified for a file residing on a tape with nonstandard labels.

If a no rewind option is specified (code 100, 120, or 300), the tape remains at its current
position. If a rewind option is selected (code 140, 160, or 340), the tape is rewound to
the load point of the current volume.

Nonstandard labels are not read or returned to the CIO buffer. If the tape is at the load
point, a subsequent read operation skips to the first tape mark before the read occurs.

Standard ANSI Labeled Tape Processing
When an ANSI labeled tape file is opened, the action the system takes depends on the x1 bit

(FET+1, bit 41). If x1 is 0, standard label processing is performed; extended label
processing is performed if x1 is 1.
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Example:

The following example opens a magnetic tape file for standard label processing and
verifies the HDRl label against values preset by the user program (the FET parameters

are described in section 2). The magnetic tape file must have previously been assigned

via a LABEL command or macro.

BUFL EQU 30018
FET BSS 0
TAPE1 FILEB BUF,BUFL,LBL
ORG FET+11B
FET11 VFD 60/10HACCOUNT FI
FET12 VFD 42 /OHLE ,18/0H001
FET13 VFD 12/0H401,18/0H003,30 /0479023
FET14 VFD 36/0HSETID1,24 /0H0001
0RG *
BUF BSS BUFL

OPEN  FET,REEL,R

In the preceding example, FET+llg through FET+14g contain the HDRl data. The tape is
rewound to the load point of the current volume and the HDR1l data in the FET 1is compared
with the HDR1 label on the tape. If any field does not match, the job step aborts;
otherwise, the HDR1 label is transferred to the buffer BUF where the user can further
process it (refer to appendix J for the format of the HDRl label).

If the OPEN macro in the preceding example is changed to
OPEN FET ,WRITE,R

and the file is being opened for the first time, then the system uses the data in FET+llg
through FET+14g to write a new HDRl label on the tape.

Extended Label Processing

For extended label processing, a user label buffer, rather than the FET, is used to hold
labels for processing. Extended label processing requires an FET length of at least l2g
words, and an extended label buffer. Extended label processing is disabled if these
requirements are not met.

The buffer location must be specified in FET+llg as follows:

35

FET+11BWW length of labe! buffer 17fwo of label buffe

0
r

|

Within the buffer, each label must be preceded by a status word.

1 [*]

A
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Example:

The following example opens a magnetic tape file for extended label processing and
verifies the HDR1 label on the tape against values preset by the user program in the
label buffer (refer to appendix J for the format of the HDRl label).

BUFL
FET
TAPE1
BUF
LBUF

FET11B

EQU
BSS
FILEB
BSS
VFD
VFD
VFD
VFD
VFD
VFD
VFD
BSSZ
VFD

SA1
BX6
SA6

OPEN

30018

0

BUF ,BUFL,LBL XL

BUFL

48/,12/80
24/4HHDR1,36/6HACCOUN
60/10HT FILE
6/1H,36/6HSETID1,18/3H000
6/1H1,24/4H0001,24/4H0001 ,6/1HO
6/1H1,36/6H 79023,18/3H 79
18/3H023,6/1H ,36/0

3

24/,18/10D,18/LBUF

FET118 SET UP FET+11B
X1
FET+118B

FET,READ,R

If the OPEN macro in the preceding example is changed to

OPEN

and the file is being opened for the first time, the system uses the data in the label
buffer to generate the HDRl label on the tape, provided all requirements and restrictions

are met.
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Example:

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

BUFL EQU 20018

INDXL EQU 1008

FILE1 RFILEB BUF,BUFL,(FET=10B) , (IND=INDX,INDXL)
BUF BSS BUFL

INDX BSS INDXL

OPEN  FILE1,,R

CLOSE FILE1,,R

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

CLOSE/UNLOAD and CLOSE/RETURN can no longer
be used to queue files (these functions
release the file from the job in the same
manner as UNLOAD and RETURN, respect-—
ively). 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/0
operation performed.

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 system
writes four tape marks.

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

. If the tape is labeled and standard label processing is in effect (xl, bit

41 of FET+l, not set), the system writes a tape mark, an EOFl label, and
three tape marks.
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CLOSER

The CLOSER macro closes a magnetic tape reel.

Macro format:

Location Operation Variable
CLOSER addr, type,r

addr Address of the FET.

type Type of operation to be performed:
Type Function (with Code in Octal)
NR No rewind (330).
UNLOAD Unload (370).
RETURN Return (374).
omitted Rewind (350).

If the specified file resides on mass storage, function 350 sets the
file to BOI and function 370 releases the file.

r Auto recall option; if any value is specified for r, control is not
returned to the user program until the operation is complete.

When a read or write operation encounters end-of-reel, control is returned to the user
program if the user processing (up) option is set in the FET. The tape is positioned so
that if the user program attempts another I/0 operation, the result is the same as for the
previous read or write.

The CLOSER macro enables the user program to initiate end-of-reel processing. The
definition of end-of-reel varies according to the processing option the user selects (refer
to End-of-Tape/End-of-Reel Conditions, appendix J). The action the system takes in response
to a CLOSER request depends on the following two factors:

e The last I/0 operation performed.
e The user processing option (FET+1l, bit 45).
The system performs the following sequence of actions during end-of-reel processing:

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

° If the tape is labeled, unlabeled SI, or unlabeled I format, the system
writes a tape mark followed by an EOV]1 label and three tape marks. If the
user program has specified the VSN of the next reel (refer to Volume 3,
System Commands, for a description of the VSN command), an EOV2 label
containing that value is also written following the EOV1. User trailer
labels present in the label buffer are written if extended label processing
is in effect. Refer to Extended Label Processing earlier in this section
for a description of the label buffer.

° If the tape is unlabeled and the data format is S, L, or F (refer to
appendix J), the system writes four tape marks.

60459690 C 3-23



RPHR (000)
RPHR causes one PRU to be transferred into the circular buffer.

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

000001t Full sector.

0000217 EOR encountered.
740031F EOF encountered.
741031F EOI encountered.

Macro format:

Location Operation Variable
RPHR addr,r
addr Address of the FET.
r Auto recall option; if r is specified, control is not returned to the

user program until the operation is complete.

READ (010)
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:

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

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

° The end-of-information is encountered.

e For S and L format tapes, one PRU is read.

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

oooo11f Buffer filled.

000021F EOR encountered.
740031F EOF encountered.
741031F EOI encountered.

tThis status response is returned for a coded FET. The status response for a binary FET
ends in 3 instead of 1 (refer to the description of the code field of FET+0 at the
beginning of this section.)
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Macro format:

Location

addr

level

Operation Variable

READSKP addr,level,r

Address of the FET.

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

0-16g After the buffer is full, skip to the next EOR.

17g After the buffer is full or a full record is placed in
the buffer, skip to the next EQF.

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

Auto recall option; if any value is specified by r, control is not
returned to the user program until the operation is complete.

For S and L format tapes, the user program should set the mlrs field (FET+6, bits 17 through
0) before issuing the READSKP function. If mlrs is O, the system assumes 512 words for an S

tape and 377777g 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 larger than 377777g cM

words.

READCW (200)

Macro format:

Location

addr

level

60459690 C

Operation Variable

READCW addr,level,r

Address of the FET.

Termination level:

0-16g Continue reading over EOFs (stops at EOL or buffer
full). EOFs are returned in data as zero length
blocks with level 1l7g,

178 Stop reading at next EOF. EOF status is returned to
the FET, but no EOF data block (zero length and level

178) is returned to the CIO buffer.

Auto recall option; if any value is specified for r, control is not
returned to the user program until the operation is complete.
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READLS (210)

The READLS function reads the group of mass storage logical records specified in a list
supplied by the user program. The user program must supply the address of the list in the
lower 18 bits of FET+5. READLS continues reading until the list is exhausted or the buffer
is filled.

Macro format:

Location Operation Variable
READLS addr,r
addr Address of the FET.
r Auto recall option; if any value is specified by r, control is not

returned to the user program until the operation is complete.

FET+5 contains the address of the list in the following format.

s A

r Set by CIO if this is not the initial READLS call.
1la . Address of the list.
The list is in the following format.

23 9]

y 5?////////////////////// 7
7 /

/////////////////////////////// 0

rsaj Random sector address.
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READNS (250)
The READNS function reads a file from the current position to an EOF.

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

000251t Buffer full.
740031F EOF encountered.
7410317F EOI encountered.

Macro format:

Location Operation Variable
READNS addr,r
addr Address of the FET.
r Auto recall option; if any value is specified for r, control is not

returned to the user program until the operation is complete.

TThis status response is returned for a coded FET. The status response for a binary FET
ends in 3 instead of 1 (refer to the description of the code field of FET+0 at the
beginning of this section.)
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READEI (600)

The READEI function reads information into the circular buffer. Reading continues until an

EOIL mark is encountered or the buffer is filled. Status responses (bits 17 through 0 of

FET+0) are:
000601 T Buffer full.

7410311 EOI encountered.

Macro format:

Location Operation Variable
READEI addr,r
addr Address of the FET.
r Auto recall option; if any value is specified for r, control is not

returned to the user program until the operation is complete.

CIO WRITE FUNCTIONS

CIO processes the following write functions.

On a secured system, performing a write
function on a mass storage file with an
access level lower than your job’s current

access level causes the file’s access level
to be raised to the level of the job. Such

a request to a tape or an attached direct
access file is rejected as a security
conflict (unless you have special

authorizations), since the access levels of

these files cannot be changed while the
files are attached to a job.

T This status response is returned for a coded FET. The status response for a binary FET
ends in 3 instead of 1 (refer to the description of the code field of FETH+0 at the

beginning of this section.)

60459690 C

3-33



WRITER (024)

WRITER writes the entire contents of the buffer to the file specified.f 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 17g set in FET+0, bits 17 through 14, performs the same operation as a WRITEF
request.

Macro format:

Location Operation Variable
WRITER addr,r
addr Address of the FET.
r

Auto recall option; if any value is specified for r, control is not
returned to the user program until the operation is complete.

WRITEF (034)

WRITEF writes the entire contents of the buffer to the specified file. The last PRU
written is the end-of-file. If there is data in the buffer, the system writes the data
followed by an EOR 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 and an EOF 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
WRITEF addr,r
addr Address of the FET.
r

Auto recall option; if any value is specified for r, control is not
returned to the user program until the operation is complete.

tThe OUT pointer is updated. The IN pointer is not changed.
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The appropriate data transfer common
deck must be assembled within the user
program (that is, the SYSLIB version
cannot be used) or the WRIFS is
meaningless.

For example, the following sequence ensures that the data
transfer common deck COMCWIW issues a WRITECW request
instead of a WRITE request if it is required to write the
circular buffer.

IDENT WRT
WRIFS$ EQU
OPL XTEXT COMCWTW

WRITECW F, *

WRITEW F,WBUF,100B

F FILEB FBUF,2001B,FET=13
FBUF BSS 20018
WBUF BSS 1008
END WRT
other Control is not returned to the user program until the

operation is complete.
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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 17g, REWRITER performs the same
operation as REWRITEF.

Macro format:

Location Operation Variable
REWRITER addr,r
addr Address of the FET.
r Auto recall option; if any value is specified for r, control is not

returned to the user program until the operation is complete.

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.

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 has altered the position
of EOI since the last OPEN function.

Macro format:

Location Operation Variable
REWRITEF addr,r
addr Address of the FET.
r Auto recall option; if any value is specified for r, control is not

returned to the user program until the operation is complete.

An extra PRU is written to specify an EOF.
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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 until the buffer is empty or
end-of-reel is encountered.

Macro format:

Location Operation Variable
WRITEN addr,r
addr Address of the FET.
r Auto recall option:
*

The * option sets the WRITEN function code (CIO function

code 264g) in FET+0 and returns to the calling
program. The WRITEN function is not performed at this
time.

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

other Control is not returned to the user program until the
operation is complete.

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

29

0 VA e ]

ubc Unused bit count. Number of bits that are not valid data in the
last word; ubc may range from O 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.
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BKSPRU (044)

BKSPRU causes the file to be backspaced the specified number of physical records. If the
BOI of the file (or the load point of the current volume in a multivolume tape file) is
encountered before backspacing is complete, even if the file was originally at BOI, a rewind
status is returned (05x). If the operation causes the file to be positioned after BOI or
exactly at BOI, the backspace status is returned (045). The skip count is set in the RA+1
call to CIO. (Refer to the format of the call to CIO.)

For tape files, if the operation terminates on an EOF, 17g is returned to the FET level
number (1n) field (FET+0, bits 17 through 14).

Macro format:

Location Operation Variable
BKSPRU addr,n,r
addr Address of the FET.
n Number of PRUs to backspace.
r Auto recall option; if any value is specified for r, control is not

returned to the user program until the operation is complete.

REWIND (050)

REWIND causes a mass storage file to be positioned at BOI.

For tape files that are multifile sets, the file is positioned to the beginning of the
current file. If the tape is unlabeled, or if there is only one label at the beginning of
the tape, a REWIND positions to the beginning of the first file on the tape.

If the file specified in the FET is not local to the job, no operation is performed.

In all cases, REWIND resets the IN and OUT pointers in the FET to the value of FIRST.

Macro format:

Location Operation Variable
REWIND addr,r
addr Address of the FET.
r Auto recall option; if any value is specified for r, control is not

returned to the user program until the operation is complete.

For a mass storage file, if the random processing bit is set in the FET, the current random
index (cri) is returned as the beginning of the file (random address 1).
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The system responds to an UNLOAD request as follows:
1. If the last operation was a write, one of the following operations is performed.

° If the tape is labeled, the system writes a tape mark, an EOFl label, and
three tape marks.

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

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

If the last operation was a read, the system proceeds to step 2.

2. The system rewinds and unloads the tape.

RETURN (070)

RETURN causes the specified file to be released from control of the job. The operation
performed depends on the type of file.

Type Operation

Input The file name is changed to INPUT*; file space is not released and
file INPUT* remains attached to the job as a local file.

Library Job attachment is released but file space remains.

Permanent File interlock (read/write) is cleared; job attachment is released;
file space remains (if the file has been purged, the file space may be
released at this time).

All others File space and job attachment are released.

If the file resides on magnetic tape, the RETURN macro performs the same function as the
UNLOAD macro. In addition, the RETURN of a magnetic tape file or your last direct access
file for a particular removable disk pack decrements the resource demand count (as scheduled
by the RESOURC command) only if the total concurrent resource demand (tapes and disk packs)
has been satisfied. If the file is a deferred routed file (refer to section 7), the file
space and job attachment are released.

Macro format:

Location Operation Variable
RETURN addr,r
addr Address of the FET.
r Auto recall option; if any value is specified for r, control is not

‘returned to the user program until the operation is complete.
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A multifile set is positioned to write a new file if the file sequence number in the FET is
display code 999. Further requirements are as follows:

e The first file of a multifile set is created if all of the following are true (refer
to examples 1 and 2):

- The tape is positioned to the first file.
- The last operation was not a write.

- The set ID field in the initial HDRl label on the tape is all blanks (the
set ID field in the FET must be nonblank if the set is to be extended in the
future).

o The multifile set is positioned to extend the set in all other cases. The tape is
positioned to after the last file in the multifile set.

e The system writes a new HDR] label to the tape with the following results.

- The file sequence number of the new HDRl label is set to display code 0001
for the first file, or is set to the last member sequence number plus 1 for
extended files., )

~ The section number in the HDR1 label is always set to display code 0001.

-~ The set ID is always set to the set ID of the previous member. This ensures
that the set ID is unique within a multifile set.

- With the above exceptions, the information in FET+1l1lg through FET+l4g is
used to create the HDR]l label. The default value is used for any FET HDRI
field that is binary zero. If a numeric field contains a nonnumeric value,
the job step aborts.

- The creation date field in the FET is ignored; the current date is always
used.

Extended Label Multifile Set Processing
If the FET length is less than 12g words, the job step aborts.

The PRU size (FET+4, bits 35 through 18) and device type (FET+1, bits 59 through 48) are
returned to the FET as described in appendix J.

To avoid a fatal error, an HDR1 label must be present in the extended label buffer (refer to
extended label processing under the OPEN macro for a description of the extended label
buffer).
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Example 1:
1. BLANK,VSN=TEST,D=HY,MT.
Creates a labeled tape with SETID defaulted to blanks.
2. LABEL, TAPE,VSN=TEST,LB=KL,F=S,MT,
Causes tape to be assigned and positioned at file 1.

3. LGO.

Executes program where POSMF on file TAPE with recall specified is performed with

sequence number set to 999 (or 9999) and a nonblank SETID set in the FET (or x1
buffer). This causes the first file of the multifile set to be created using the
label fields specified in the FET (or x1 buffer).

Subsequent POSMFs with sequence number set to 999 (or 9999) cause the file to be
extended since the SET ID field on the tape is not nonblank.

Example 2:
Repeat the preceding example except that a
LABEL, TAPE,VSN=TEST, SI=TESTAA,F=S ,MT,W.

is performed at step 2. The POSMF in the third step extends the file set since the
SETID is nonblank on the tape.

Example 3:

This example deals with a multifile set contained in two volumes with the following
structure (the structure of multifile labels is outlined in Volume 3, System Commands)

«p
<«
<0
-

file 1 file 2
Volume I. VOLY HDR1 |%| data |x ] EOF! |x | HDOR1 | % data # |EOV1

E F G H I
v v v v v
file 2
data file 3

Volume II VOL1 HDR1 || (cont) {% | EOFt x| HDR1 | % | data * | EOF1 | | %
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The SI (M) parameter must be present in order to position multifile labels using commands.
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
POSMF.

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

Setting the QN parameter to zero advances the pointer to the next multifile. This is not
true of a LABEL command.

If the SI parameter is not specified, then file positioning is not done. The R and W
parameters on the LABEL command are ignored if SI is specified. The exception is if the W
parameter is specified and QNK1, and it is the first OPEN on the file, then an OPEN/WRITE is
performed.

Although the sequence number field in the HDR1 label is four characters in length, only 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. It 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 7), all file routing information associated with the file is cleared.

Macro format:

Location Operation Variable
EVICT addr,r
addr Address of the FET.
r Auto recall option; if any value is specified for r, control is not

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

tWhen 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 IDs of all set members are the same.
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SKIPEI (240)

SKIPEI causes the file to be positioned at EOI. The skip count in RA+l is set to 777777g
to indicate a skip to EOI. The status returned in bits 17 through 0 of FET+0 is 741271. On
tape files where no EOI is defined, the skip operation stops at an EQF.

Macro format:

Location Operation Variable
SKIPEIL addr,r
addr Address of the FET.
r Auto recall option; if any value is specified for r, control is not

returned to the user program until the operation is complete.

SKIPB (640)

SKIPB causes the file to be backspaced n logical records. If the BOI of the file (or the
load point of the current volume in a multivolume tape file) is encountered before
backspacing is complete, even if the file was originally at BOI, a rewind status (05x) is
returned. 1If the file is positioned after BOI or exactly at BOI, backspace status is

returned (641f). If the skip stops at an EOF, the level number is set to 17g (status
returned is 740641%).

Macro format:

Location Operation Variable
SKIPB addr,n,r
addr Address of the FET.
n Number of records to skip backward. If n is not specified, 1 is

assumed. If n=777777g, file is rewound.

r Auto recall option; if any value is specified for r, control is not
returned to the user program until the operation is complete.

fTThis status response is returned for a coded FET. The status response for a binary FET
ends in 3 instead of 1 (refer to the description of the code field of FET+0 at the
beginning of this section).
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Figure 3-3. Data Transfer Buffer Arrangement

Data transfer read macros return the following information.

. (X1) = 0 if the transfer to the working buffer is complete.
° (X1) = -1 if an EOF is encountered when reading the file.
e (X1) = =2 if an EOI is encountered when reading the file.

. (X1) > O if an EOR is encountered on the file before the transfer to the working
buffer is complete; this number is the address plus 1 in the working buffer
of the last word transferred (equal to B6).

A CIO read function stops transferring data to the input/output circular buffer when an EOR,
EOF, or EOI is encountered, unless the CIO function being used specifies a different
termination condition (for example, READEI or READNS). Depending on the CIO read function,
the EOR and/or EOF status may not be returned (for example, READEI or READNS).

Fcllowing a data transfer read function, register B6 contains the address plus 1 of the
working buffer for the last word of data transferred.
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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 to execute.

3. At some point, the user program issues WRITEW which moves data from WBUF to the
output buffer (OBUF) 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 were placed elsewhere.

WRITER O

. RECALL O must be placed here.

WRITEW O,WBUF,WBUFL

Write requests in the previous example are not issued with auto recall specified because
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 requests 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 READC, READH,
READS, and READW macros when the empty space in the buffer exceeds the threshold or with the
WRITEC, WRITEH, WRITES, and WRITEW macros 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. The
threshold is an empty buffer for read transfers or a full buffer for write transfers if any
of the following conditions is met:

1. The data transfer macro is READO or WRITEO.
2. The buffer is smaller than 512 (1000g) words.

3. For read transfers, symbol RDX$ is defined and common deck COMCRDW is assembled with
the program.

4, TFor write transfers, symbol WIX$ is defined and common deck COMCWIW is assembled
with the program.
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WRITEC

The WRITEC macro transfers a coded line image from the working buffer to the input/output
buffer.

Macro format:

Location Operation Variable
WRITEC addr,buf

Common deck required: COMCWTC

READH

The READH macro reads a coded line with space fill from the input/output buffer to the
working buffer. Data is transferred until the end of the line (0000 in bits 11 through 0)

is sensed or until n words are transferred.

Macro format:

Location Operation Variable
READH addr,buf,n

Common deck required: COMCRDH

WRITEH

The WRITEH macro writes a coded line, deleting all trailing spaces, from the working buffer
to the input/output buffer.

Macro format:

Location Operation Variable
WRITEH addr,buf ,n

Common deck required: COMCWTH

3=
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WRITES

The WRITES macro writes a coded line from the character buffer. The character buffer is
assumed to be one character per word, right-justified. The characters are packed 10
characters per word. Trailing spaces are deleted before the characters are packed.

Macro format:

Location Operation Variable

WRITES addr ,buf ,n
Common deck required: COMCWTS

READW

The READW macro transfers n words to the working buffer from an input/output circular
buffer. READW reads ahead in the input/output buffer. This could cause the program to
abort if the last word address of the input/output buffer is within four words of the FL.
The n parameter must be specified.

Macro format:

Location Operation Variable

READW addr ,buf ,n

Common deck required: COMCRDW

WRITEW

The WRITEW macro copies data from the working buffer to the input/output circular buffer.
WRITEW writes ahead in the input/output buffer. This could cause the program to abort if
the last word address of the input/output buffer is within four words of the FL. If n is
greater than the length of buf, WRITEW reads beyond the end of the working buffer. The n
parameter must be specified.

Macro format:

Location Operation Variable

WRITEW addr ,buf ,n

Common deck required: COMCWTIW
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LOCAL FILE MANAGER 4

Local file manager (LFM) performs requests associated with the control of the files assigned
to your job.

The format of the call to LFM is:

23 17 0

) 40 35
RA+T | LFM N Z IR I addr

R Auto recall bit.
code Function code.

fp Function parameter.
addr Address of the FET.

All LFM requests use the following information from the FET. Some requests use additional
fields; these are noted in the descriptions of the individual requests.

59 47 44 . 17 [¢]
FET+O 1fn W // c
wl o« YRz 00077700

1fn Local file name.

c Completion bit.

at 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 | 1fn [ « Y 7
1fn Local file name.
at Abnormal termination code.
c Completion bit.

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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SETFS (003)

The SETFS function sets the specified status on a file.

Macro format:

Location Operation Variable
SETFS addr,fs
addr ‘Address of the FET for the file.
fs File status.
Value Description
AD Auto drop status. A file with auto drop status is

automatically released when a CLEAR, NEW, OLD,
RETURN(*), or UNLOAD(*) command is issued, unless
otherwise specified in the command. All of your files
have auto drop status set unless you set no auto drop
status. :

NAD No auto drop status. A file with no auto drop status is
not automatically released by a CLEAR, NEW, OLD,
RETURN(*), or UNLOAD(*) command.

Other Other file status values are defined in system OPL
common deck COMSLFD.

SETFAL (007)

The SETFAL macro sets the security access level of a local file to the specified level. The
file must be a mass storage file and may not be a direct access permanent file (use the
SETPFAL macro for permanent files). This macro requires the system OPL common deck COMSMLS.

Macro format:T

Location Operation Variable
SETFAL addr,al
addr .Address of the FET for the file.
al Security access level to be assigned to the file. al can be either the

name of the access level to be assigned or the address of a word
containing the numerical value of a security access level, right-
justified with binary zero fill. On a secured system, the access level
specified must be valid for your job (refer to Security Access Levels
in section 1) and valid for the device on which the file resides.

TThis macro is not available in SYSTEXT. The user program must specify systems text
PSSTEXT or call common deck COMCMAC.
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STATUS (013)

This function returns the current position and status of a mass storage or magnetic tape
file. This function can be used to determine the current position of the file, the type of
file, and the device on which it resides.

The device type is returned in bits 59 through 48 of FET+1 (refer to appendix E); bit 59 is
set if the device is a nonmass storage and nonallocatable device.

If the access level bit (bit 39) is set in FET+l, the access level of the file is returned
in bits 38 through 36 of FET+4.

The FNT word of the local FNT entry of the file is returned in FET+5; the FST word of the
local FNT entry of the file is returned in FET+6. The format of the local FNT entry is
described in the NOS 2 Systems Programmer’s Instant.

NOS does not return the previous function code from bits 11 through O of the FST word.
Instead, the following status information is returned to the FET.

Bit(s) Description
11 Set if labeled tape.
10-9 Not used.
8 Set if the file is opened.
7 Set if the file is written on since last opened.
6 Set if the file is written on since attachment or creation.
5-4 Not used.
3-2 If the last operation was a read:
0 Incomplete (buffer full).
1 EOR encountered.
2 EOF encountered.
3 EOI encountered.

If the last operation was a file positioning or write operation:

0 Incomplete (no EOR/EOF or. buffer exhausted).
1 Complete.

1 Set if the last operation was a write.

0 Set if the file is not busy.
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Macro format:

Location Operation Variable
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 to checkpoint dumps, FET+7 specifies the checkpoint mode.

1 [ = L

cm CheckpointT 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.
76g Each time a checkpoint dump is taken, the new informatiom is

written at the previous EOI of addr.
The user program can alternately write dumps on two checkpoint files by issuing two REQUEST

macros with cm=75g. If cm=76g for alternate files or if more than two checkpoint files
are specified, the job step aborts.

On a secured system, the checkpoint file
must be assigned an access level equal to
the upper access level limit of your job.

REQUEST (015)

This function assigns a file to a device according to the contents of the device type field
in FET+l. If the file already exists, the job step aborts.

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

If dt is LFM assigns file to
DB 885-42 Disk Storage Subsystem
DC 895 Disk Storage Subsystem
DD 834 Disk Storage Subsystem
DE Extended Memory
DF 887 Disk Storage Subsystem, 4K Sector
DG 836 Disk Storage Subsystem
DH 887 Disk Storage Subsystem, 16K Sector
DI 844-21 Disk Storage Subsystem
DJ 844-41/44 Disk Storage Subsystem

tFor further information, refer to the description of the CHECKPT macro in section 10.
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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 O.

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 program 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
ASSIGN addr,L
addr Address of the FET.
L This parameter must be specified.
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LABEL (024)

The LABEL macro assigns a file to magnetic tape and processes labeled and unlabeled tapes.
LABEL uses the information in FET+10g through FET+15g to create new and access existing
seven— or nine-track tape files. The FET information is defined as follows:

On systems using the Tape Management System
(TMS), the FET information is defined
differently. For a description of the FET
information for the LABEL macro under TMS
processing, refer to the NOS 2 Tape
Management System (TMS) User Reference

Manual.
59 53 47 35 29 23 14 0
FET +10 | flags uden]cvl po I f Inoise block size
+1 volume serial number fa % file section number
+12 file identifier (first 10 characters)
+13 file identifier (last 7 characters) lfHe sequence number
+14 set identifier I gvn generation number
+15 expiration date I creation date
Word
Parameter (FET+n) Position Description
Flags 10g 59 Read/write (rw) flag. Specifies the

type of label processing to be
performed. This bit is set if an
OPEN/WRITE is to be performed; it is
not set if an OPEN/ALTER is to be
performed.

For multifile set tapes, if the set
identifier is specified and a file
sequence number greater than 1 is
specified, a POSMF is performed to
position the tape to the requested
multifile set. If the file sequence
number is 9999, write mode is forced
and the multifile set tape is
extended.
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Word

Parameter (FET+n) Position Description
Processing option (po) 10g 47-36 Procéssing options:T.
Bit Set Description

36 Abort on an unrecoverable
read or write parity error
even if the error processing
bit is set.

37 Do not abort on an
unrecoverable read or write
parity error regardless of
the error processing bit.

38 Inhibit error processing.

39 If the tape is mounted with
the write ring in, job
processing is suspended
until the operator remounts
the tape correctly.

40 If the tape is mounted with
the write ring out, job
processing is suspended
until the operator remounts
the tape correctly.

t 1f neither bit 36, 37, nor 38 is set, abort on read or write parity error only if the
error processing bit is not set. For further information about these processing options,
refer to the Equipment/File Assignment Commands in Volume 3, System Commands.
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Word

Parameter (FET+n) Position Description
Processing option (po) 10g 47-36 Processing options:
Bit Set
(Contd) Description
41 Do not unload tape at end of
usage.

42 If set, toggles installation
default setting of the flag
which controls error correc-
tion activity in GE (6250
cpi) write mode. The set—
ting selected is returned
after tape assignment is
complete. If the install-
ation defaultT is. 0 (allow
error correction) and the
user program does not toggle
it or if the installation
default is 1 (disable error
correction) and the user
program toggles it, a value
of 0 is returned indicating
that hardware error correc-
tion is enabled. 1In this
mode of operation, the sys-
tem allows certain types of
single~track errors to be
written that can be cor-
rected when the tape is read
(on-the-fly correction).
This is the recommended set-
ting because it provides
efficient throughput, error
recovery, and tape usage
when writing GE tapes on
media that are suitable for
use at 3200 feci or 6250 cpi.
If the installation default
is 1 and the user program
does not toggle it or if the
installation default is O
and the user program toggles
it, a value of 1 is returned
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, thereby reducing the
amount of data that can be
stored on the tape.

fContact installation personnel to determine the default setting.
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Parameter

Processing option (po)

Data format (f)

Noise

Block size (PRU size)

Volume serial number

Word

(FET+n) Position Description

10g 47-36 Processing options:
Bit Set

(Contd) Description

47-45 These bits define the end-of-
tape/end-of-reel conditions

and are defined as follows:

Bit 47 Bit 46 Bit 45 Option ¥

3

2

1
Default
option
selected
according
to format

O -0 0
COm~O
COO =

All other combinations are
illegal.
10g 35-30 Data format (refer to tape data formats
in Volume 3, System Commands):

Data

Value Formatt

W~ O
v w o

10g 29-24 Noise size in frames; any block
containing fewer than the specified
number of frames is considered noise
and is discarded by the system (refer
to appendix J). A noise specification
of zero causes the default noise size
to be used.

10g 23-0 Maximum block size in frames (refer to
appendix J).

1ig 59-24 One to six display code characters,
left-justified with blank fill, that
uniquely identify a reel of tape
(refer to ANSI Tape Label Formats,
Volume 1 Label, and VSN Command in
Volume 3, System Commands). For a VSN
of SCRATCH, specify a value of all
blanks,

T For further information, refer to options 1 through 3 described in End-of-Tape/End-of-Reel

Conditions, appendix J.
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Macro format:

Location Operation Variable
LABEL addr
addr Address of the FET.

If a local file with the specified file name already exists (other than a VSN entry for the
file), no assignment is made and job processing continues. An OPEN or POSMF is not
performed to reposition an existing tape file. To assign the file to tape, the user program
should return the existing file to the system before issuing the LABEL request.

If the file is to be used for checkpoint dumps, the checkpoint mode can be specified in
FET+7, bits 59 through 56. Refer to the format of FET+7 in the REQUEST macro (function 014).

Example:

The following example assigns a file to magnetic tape. The program performs the same
function in assigning the tape as the following command.

LABEL,TAPE1,VSN=NOSVSN,PO=R,D=HY ,F=I.

The tape is seven-track, 800 cpi, I format. The program reads file TAPEl.

BUFL EQU 30018
FET BSS 0
TAPE1 FILEB BUF,BUFL,LBL
ORG FET+8
FET8 VFD 6/208,3/3,3/0,12/108,6/0,6/0,24/1000B
FET9 VFD 36/0HNOSVSN,24/0
VFD 60/0
VFD 60/0
VFD 60/0
VFD 60/0
BUF BSS BUFL
LABEL FET
READ  FET
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Macro format:¥

Location Operation Variable
GETFNT addr
addr Address of the FET.

GETFNT obtains its input parameters from FET+10g, in the following format.

59

23 17 0

a7 M
FET +10 nf W//A sb

ch] ta J

nf Maximum number of two—word entries to be returned to table.
A, table size must be at least (nf*2+1) words; for format B, table size
must be at least (nf*2+2) words. Default is 200g entries.

sb File type selection bits.

file type is selected for entry into the table.
indicates selection of all file types.

file types are as follows:

Bit File TypelT
41 -
37 LOFT
36 SYFT
35 FAFT
34 PMFT
33 PTFT
32 LIFT
31 -
30 -
29 QFFT
28 TEFT
27 PHQT
26 PRQT
25 ROFT
24 INFT

For format

A bit set to one implies the corresponding

Description

Unused.

LOCa]. )

System.

Fast attach file.
Direct access permanent file.
Primary terminal.
Library.

Reserved.

Reserved.

Queued file.
Timed/event rollout.
Punch queued file.
Print queued file.
Rollout.

Input.

TThis macro is not available in SYSTEXT. The user program must specify systems
PSSTEXT or call common deck COMCMAC (refer to appendix F).

TtfFile types are explained in appendix E.
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Each format A file entry has the following format.

“word 0

word 1

mode

type

status

60459690 C

59

47

17 11 5 0

file name | model type I status

est

info

Mode of use allowed for the file.

Bit(s)

17
16
15
14
13
12

Not
Set
Set
Set
Not
Set

Description

used.

if extend-only file.

if alter-only file.

if execute-only file.

used.

if write lockout is present.

The file permission mode in which the file was attached is represented
by the values of bits 16, 15, 14, and 12, as follows:

Mode

Write
Read
Append

Execute

Modify

Bits Set

None
12

16

14, 12
16, 15

Read, allow modify 16, 15, 12
Read, allow append 16, 12

Update

15

Read, allow update 15, 12

File type.

Value

(Octal)

7
10
11
12

13
14
15
16
17
20

Status of file.

Value

Noounm SN~ O

Description

Rollout.

Library.

Primary terminal.

Direct access permanent file.
Fast attach.

System.

Local.

Reserved.

Input.

Queued file.

Description

Auto drop status.

User file privacy status.
Special system jobfile status.
CB checkpoint file status.

CK checkpoint file status.
Special output file status.
Application accounting status.
No auto drop status.
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The format B table has the following format.

59

11

0

addr

ta+1

first file entry word 0

tat+2

first file entry word 1

2
149

22

143

ta+(n—1)

last file entry word 0

ta+n

last file entry word 1

0

addr

Relative address of the next entry in the local FNT.
entire FNT has been returned.

Each format B file entry has the following format.

59 35 17 14 1 5 0
word 0 file name |al [rsd type | status
word 1 fi b sh

al Access level (bits 17-15).
rsd Residence (bits 14-12),
Bit(s) Description
14-13 File residence.
Value Description
0 Mass storage.
1 Tape.
2 TTY.
3 Other.
12 Set if write lockout is present.
type File type (bits 11-6).

60459690 D

Value
(Octal) Description
7 Rollout.
10 Library.
11 Primary terminal.
12 Direct access permanent
13 Fast attach.
14 System.
15 Local.
16 Reserved.
17 Input.
20 Queued file.

file.

addr is 0 if the
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Upon return from GETFNI, the FET is as follows:

59

FET +10

ia

+11

cfnt

+12

cfst

+13

acfnt

+14

acfst

ia

cfnt

cfst

acfnt

ac fst

ia is less than zero if an error is encountered (bit 18 of FET+10g not
set).

FNT word of the checkpoint file; cfnt is zero if there is no checkpoint
file; less than zero if more than two checkpoint files encountered (bit
20 of FET+10g not set).

FST word of the checkpoint file,

FNT word of the alternate checkpoint file; acfnt is zero if there is no
alternate checkpoint file.

FST word of the alternate checkpoint file.

The following program example illustrates format B of the GETFNT macro (bit 21 of FET+10g
set). This example returns three entries each time GETFNT is issued. A continuation call
is issued if the addr field of the reply table is not zero, indicating that there are more
local FNT entries to be returned.

BUFL
FET
FILE1
BUF
FET10B

TADDR

START

CALL

60459690 A

EQU 20018 BUFFER LENGTH
BSS O FET FOR FILE1
FILEB BUF,BUFL,(FET=13)

BSS  BUFL BUFFER

VFD 12/3,6/,18/,6/8,18/TADDR SELECT 3 ENTRIES PER REPLY,'ALL FILE

TYPES, AND FORMAT B

Bssz 7

SA1 FET10B

BX6 = X1 ENTER VALUES IN FET+10B

SA6 FET+10B

GETFNT FET

SYSTEM DMD,TADDR+6,TADDR DUMP REPLY TABLE

SYSTEM DMD,FET+12,FET DUMP FET

SA1 TADDR

NZ X1,CALL ISSUE CONTINUATION CALL IF ADDR

IN FIRST WORD OF TABLE .NE. ZERU
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The standard reply block returned has the following format.

addr +0

dt

60459690 H

+1
+2
+3
+4

59 a7 ' 35 29 17 1 5 0
local file name (Ifn) I len I (o] k
dt status [ ft
EST ordinal o
file length in sectors | [o) | current random address I [o}
reserved

If the specified file is not local to your
job, words 1 through 4 of the parameter

block are cleared.

(including fields in words containing keys)

are unchanged.

Completion bit (set when operation is complete).

All other fields

The 12-bit display code of the type of device on which the file resides

(refer to appendix E).

If a file is opened but not written on and it is a mass storage file that
has not been allocated tracks on a specific allocatable device, the

device mnemonic is bin

ary 0.
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status Status bits:

Bit(s) Description
47-24 Reserved.t

23 File at EOIL.t

22 File at EOF.T

21 File at BOI.t

20 Labeled tape file,

19 Nine-track tape file.

18 Seven—-track tape file.

17 File open; if set, indicates a CIO OPEN function has
been issued on the file without a subsequent CLOSE
function.

16 File assigned to interactive terminal.

15 File on mass storage.

14 If set, file is on an inaccessible device.

13 Reserved.

12 File may be executed.

11 File in read/allow append mode (or read/allow modify
mode).

10 File in read/allow update mode (or read/allow modify
mode) .

9 File may be altered (update, modify, or write mode).

8 File may be extended (append, modify, or write
mode) .

7 File may be shortened (write mode).

6 File may be read.

t File position is returned for mass storage files only. EOF status is returned if the last
operation was a read, and EOF was encountered.
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The following keys return the corresponding key words. Except where otherwise indicated in
the descriptions, the values returned are those supplied in the ASSIGN, LABEL, or REQUEST
function, and may not equal the values actually assigned to the tape file.

Key¥ Returned Key Word for Tape File
11 5 (o]
1 | 0 K | 1 l
rﬁ 17 18 5 o)
2 [0} k Itype |den|cv 2 I

0
4 [ vsn I reel I 0 | 4 J I

5
148 (] block size | po l noise I 14 J

59 36 35 11 5
154 [7 o] l val |' al l15 J
Field Key Bit(s) Description
f 1 11-6 Tape format:
0 Internal (I).
1 System internal (SI).
2 Foreign (F).
3 Stranger (S).
4 Long block stranger (L).

e 2 18 If set, error processing is inhibited (same as bit
14 in po field).

ltype 2 17-12 Label type:
0 Unlabeled.

1 Standard label (ANSI 1969 standard).
lbg Nonstandard label.

den 2 11-9 Tape density: (Requested density for tapes assigned I
in write mode; actual density for tapes in read mode.)
1 556 cpi (sgven-track).
2 200 cpi (seven—track).
3 800 cpi (seven—track) or 800 cpi (nine-
track).

4 1600 cpi (nine-track).
5 6250 cpi (nine-track).

t The symbols for each key value are defined in common deck COMSLFM.
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PERMANENT FILE MANAGER 5

Permanent file manager (PFM) processes all permanent file requests. The format of the RA+1
call to PFM is as follows:

59 40 35 23 0
RA +1 [ PFM %% code W ﬁ addr
R Auto recall bit.
code Function code.
addr Address of the FET.

The FET used by all PFM requests is formatted as follows. The mnemonics (CFSN, for example)
are defined in common deck COMSPFM. The length of the FET is defined by the symbol CFLM.

59 56 53 45 38 35 3129 23 7 il S (]

FET+0 1fn / / CFSN
+1 dt glglgﬁW len first
2 i
. Z -
+5 // // // / A categories
+6 | CATLIST continuation data V///////// / CFCN
1 V0 [ 0000000000007

CFPN
+10 permanent file name (pfn) sr ct m SI;CT
+1 user name _ (un) dn MD

i 71 : - S CFOuU
+12 file password (pwd) I erad CFPW
+13 user control word (ucw) CFUC

>
+14 packname (pn) 52' unit CFPK
+15 new file name (nfn) xt CENF

+16 /////////////////////////// Z CFPR
v (oo | = e 7277222222222 ////////////{(gjaR

FaP
1fn Local file name (left-justified, zero fill).
dt Device type.
sa Suppress address on error messages (bit 46).
up User processing bit (bit 45).
ep Error processing bit (bit 44).
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After a request to PFM is complete, the first word of the FET contains the following
information.

59 17 9 0
FET+0 | Ifn R4
1fn Local file name.
at Abnormal termination code.
c Bit 0 is set to 1 upon completion of the request.

The FET length may be five words, if no special options are required, or up to 20g words,
depending on the special options required.

When a PFM macro request is processed, the parameter values specified are placed in their
corresponding fields in the FET.

On a macro call, the register Xl may be used to specify the permanent file name (pfn); the
register X2 may be used to specify the file password (pwd); and the register X3 may be used
to specify the alternate user name (un). After the macro is processed, the register X2
contains the address of the FET.

The address of the FET must be supplied in the addr parameter. The call to PFM must be made
with the auto recall bit set (the PFM macros automatically do this).

The system OPL common decks required for an absolute assembly of a program containing PFM
requests are COMCPFM and COMCSYS. In order to use the mnemonics defined for PFM FET
addresses, PFM addresses, permission modes, file categories, or error codes, the system OPL
common deck COMSPFM is required for absolute or relocatable assemblies. Function mnemonics
are specified in the macro descriptions. If the al parameter is specified on a SAVE,
DEFINE, or SETPFAL macro, the system OPL common deck COMSMLS is required.

On a secured system, your job may not access a permanent file unless it is validated for the
access level and access category set of the file. For an alternate-user access, such an
invalid access attempt is treated as a file-not-found error; for an access to one of your
own files, it is treated as a security conflict (refer to section 1 for a description of
security conflict processing).

In addition, on a secured system your job may not make certain requests to change or access
information in the Permanent File Catalog (PFC) entry. The following rules are enforced:

° CHANGE, PERMIT, and SETPFAC requests are not allowed on files with an access level
lower than that of the job.

° CATLIST requests for permit information are not allowed on files with an access
level higher than that of the job. Normal CATLIST requests are allowed, but the
password expiration date, access category set, and user control word fields are
cleared before the information is returned. If a password exists, it is returned as
seven asterisks (F¥&&k*xk),
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Error

Codef Mnemonic
3 EFL
4 NMS
5 FAP
6 IFT
7 FNE
10 IUA
11 IDR
12 FTL

fCodes are given in octal.

60459690 F

Description

e The specified local file could not be found (SAVE,
REPLACE, or APPEND).

® An indirect access file request was issued for a
direct access file,

e A direct access file request was issued for an
indirect access file.

The file specified on a SAVE, REPLACE, or APPEND macro
contains no data.

The file to be saved is not on mass storage; the first track
of the file is not recognizable.

The user program has already saved or defined a file with the
name specified.

The user program attempted to define a file that is not a
local file.

File name contains illegal characters.

One of the following:
e You are not validated to create direct access files.
e You are not validated to create indirect access files.
) You are not validated to access auxiliary devices.

e The user program made a CATLIST request for permanent
information on a file that has a higher access level
than that of the job.

The device type (r parameter in macro calls) specified on a
request for an auxiliary device cannot be recognized or does
not exist in the system.

If the removable auxiliary device specified by the pn
parameter is not the same type as the system default, the r
parameter must be included; if not, this error code is
returned.

The local file specified for a SAVE, REPLACE, or APPEND
request exceeds the length allowed, or the direct access file
specified for an ATTACH in write, modify, update, or append
mode exceeds the direct access file length limit for which
the user is validated.



Error

CodeT Mnemonic
26 PLE
27 PAE
30 RSE
31 TKL

fCodes are given in octal.

60459690 F

Description

Permit limit is exceeded for a private file.

One of the following:

An illegal function code was specified.

The FET address specified was not within the user
program”s field length.

The error message return address specified was not
within the user program”s field length.

PFM was not called with auto recall specified.

The resource executive detected a fatal error.

No available space remains on the device.
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Error

Code T Mnemonic Description
32 . FLE The length of a file does not equal the catalog length; the
action taken depends on the type of request issued.
Request Action
GET A local file is created with length being the
actual length retrieved.
SAVE If file length is longer than TRT
specification, file is truncated.
REPLACE Same as for SAVE.
33 RIN PERMIT random address error.
34 DAF The system sector data for the file does not match the

catalog data.

35 RPE The same file is found twice during a catalog search. This
error can occur for APPEND or REPLACE requests after a file
is found and purged and the catalog search is continued.

36 ABT Error flag detected at PFM control point.

37 MSE An error is encountered in reading or writing a portion of
the permanent file catalog or permit information. A write
error is encountered during the device to device transfer of
an indirect access file.

40 EDA Error in data for file,

41 EPT Error in permit entries for file.

42 EDP Combination of errors 40 and 41,

43 FLC An error in the EOI position of the file was detected by

recovery routines.

44 NEM PFM detected a fatal RESEX error. PFM does not issue a
message since RESEX has issued an appropriate message. If
the error processing (ep) bit is set and the erad field of
FET+12, contains a valid address, the message RESEX issues is
returneéd to that address.

45-47 - Reserved.
50 FSE Verification of the file structure or owner identification
failed.

t Codes are given in octal.
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Error
Codef

106

107

110

111

112

113

114

115

116

117

120

121

122

tCodes are given in octal.
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Mnemonic

ASE

FTF

ICU

PEA

DEM

JCA

LNJ

WDP

CNJ

LND

NVD

NTD

Description

The disk space for a file cannot be released when a permanent
error status is set for the alternate storage file image.

File name table (FNT) space is currently not available for a
request that has both ep and up processing options set.

Verification of the PFC prohibits the setting of a new
alternate storage address when the alternate storage address
is defined and not labeled obsolete. Also, an existing valid
disk address cannot be replaced in the PFC entry.

The PFM activity count is currently at its limit. This
condition is reported to the requesting program only if both
the ep and up processing options are set,

You are not authorized to set a password or permit expiration
date.

The expiration date or term you specified exceeds the maximum
expiration term allowed by your site.

Your job is not validated for the access level or access
category set for the specified file.

The specified access level is not valid for the calling job.

You do not have the special authorization to perform the
operation due to one of the following reasons:

° The local file has a higher access level than the
permanent file it is replacing or to which it is
being appended.

° The local file has a lower access level than the
job on a DEFINE request,

° The specified permanent file has an access level
lower than that of the job on a CHANGE, PERMIT, or
SETPFAC request.,

The specified access category set is not valid for the
calling job.

The local file access level is incompatible with the user”s
master device access level limits.

The specified access level is lower than the current file
access level, and you are not authorized to lower file access
levels,

No temporary device could be found with the correct access
level.
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value T

Parameter Mnemonic Key (Octal) Description
PTNU N 4 Removes permission previously granted

via PERMIT macros. This mode can be
specified for direct or indirect
access files.

PTMD M 5 Allows the user program to modify,
append, read, and/or execute a direct
access file. Adding new information
within the existing boundaries of the
file is legal, and the file size may
be extended, but the file may not be
shortened. For an indirect access
file, this mode allows you to perform
all the functions of the R (read) mode
and the A (append) mode.

PTRM ru Tt 6 Allows the user program to read and/or
execute a direct access file with the
implication that another user may
currently be accessing the same file
in M (modify), A (append), or U
(update) mode. For indirect access
files, this mode is the same as R
(read) mode.

PTRA ra ft 7 Allows the user program to read and/or
execute a direct access file with the
implication that another user may
currently be accessing the same file
in A (append) mode. For indirect
access files, this mode is the same as
R (read) mode.

t For a CHANGE request, 40B must be added to this value. The macro does this automatically
if you specify an alphabetic key (instead of a value) for this parameter.

TTSpeCial care should be taken when using modes RM, RA, or RU. Programs using access
techniques that do not expect concurrent updating of a file may get erroneous results if
these modes are used. In particular, CRM AAM (refer to the CYBER Record Manager Advanced
Access Methods Reference Manual) is not designed to deal with concurrent reading and
updating of a file by multiple users.

Therefore, if a program using CRM AAM attempts to access a file attached in RM, RA, or RU
mode while a second program using CRM AAM is accessing the file in M, A, or U mode, one or
both of the jobs may be aborted and an error message may be issued stating that the file
was ruined. In fact, the file may still be intact, but CRM cannot guarantee this and so
will not allow the access.

60459690 H 5-11



Parameter Mnemonic

Ss

brt
BRNO
BRAL

BRMD

prt

RSLK

RSDS

RSMS

RSNP
ac

ACNO

ACYS

NULL

BASIC

FORT

FTNTS

EXEC

BATCH

MD

Value
(Octal)

Description

Subsystem indicator:

Null subsystem.

BASIC subsystem.

FORTRAN 5 subsystem.

FORTRAN Extended 4 subsystem.
Execute subsystem.

Batch subsystem.

Backup requirement:

Backup is not required on a dump tape.
Backup is required on a dump tape.
Backup is required on a dump tape only
if the file is not resident on

alternate storage.

Preferred residence:

The file will be locked to disk.
(Special validation is required for
this option.)

The file should reside on disk at all
times.

The file should reside on alternate
storage when it is not being accessed.

No preferred residence for the file.

Alternate CATLIST permission:

Alternate users may not obtain
information about the file by using
CATLIST (default value).

Alternate users may obtain information
about the file by using CATLIST.

TIf this parameter is omitted or a value of 0O is specified, PFM uses the installation

default value.
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SAVE (001, CCSV)

The SAVE macro enables the user program to retain a copy of a temporary mass storage file as
an indirect access permanent file. The original file is rewound when the copy is complete.

Macro format:

Location Operation Variable
SAVE addr,pfn,pwd,ucw,ct,m,pn,r,fo,ss,br,pr,xt,al,ac
addr Address of the FET; the local file name must be set in FET+0.
pfn Address containing the name of the file; name the file is given in the

permanent file catalog.

pwd Address containing the password to be placed with the file in the
permanent file catalog.

ucw Address containing user control word to be placed with the file in the
permanent file catalog. If this word exists in the catalog, it is
returned to FET+13g when the file is accessed (default=0).

ct File category:
ct Description
P Private file (default value).
S Semiprivate.
PU Public file.
Refer to PFM Macro Parameter Conventions in this section for further
information.
m File mode. This parameter defines the type of access alternate users

may have for semiprivate or public files.
Description

Read, write, append, purge, and execute (default value).
Read and execute.

Append .

Execute.

Read, append, and execute.

None .

Same as R for indirect access files.

Same as R for indirect access files.

Same as R for indirect access files.

Same as R for indirect access files.

SEpEEREPrms |2

=
(o=}

Refer to PFM Macro Parameter Conventions in this section for further
information.
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Xt

al

ac

Example 1:

Expiration term or date for password. =xt is the address of a word
containing either the packed expiration date (format: yymmdd, where yy
is the year minus 1970), or the expiration term, the number of days
(K7777g) to be added to the current date to determine the expiration
date. A value of 7777g indicates a nonexpiring password. If this
parameter is not specified when a password is established, the system
creates a nonexpiring password. You must be validated to assign a
permanent file expiration date in order to use this parameter.

Security access level of the file. This may be either the name of the
access level or the address of a location containing the numerical value
of the access level. System OPL common deck COMCVLC can be used to
convert access level names to numerical values and vice versa. System
OPL common deck COMSMLS is required if you specify this parameter.

Using this parameter sets the access level bit (bit 39 of FET+l).

If an access level is specified in the al field of the FET rather than
as a macro parameter, your program must also set the access level bit
(bit 39 of FET+l).

On a secured system, any access level specified must be valid for your
job and for the local and permanent file devices involved.

Alternate CATLIST permission. Specifies whether alternate users may
obtain information about the file using CATLIST.

ac Description

N Permission denied.
Y Permission granted.

Refer to PFM Macro Parameter Conventions in this section for further
information.

This example saves local file FILE in the permanent file system as a public file name
DATA with read permission. The file will be backed up on a dump tape when the site
dumps permanent files.

FILE
PF
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SAVE  FILE,PF,,,PU,R,,,,,Y

FILEB BUF,BUFL,(FET=16)
VFD 42 /OLDATA,18/0



GET (002, CCGT)

The GET macro enables the user program to obtain a temporary copy of an indirect access
permanent file. If a local file by the same name already exists, it is returned as if the
UNLOAD macro had been issued even if the GET is unsuccessful. The new file is set to
rewound status. No interlock is provided to prevent other users from obtaining copies of
the same file simultaneously.

The local file created by a GET macro call may be an execute-only file, depending on the
access mode permitted to the user name associated with the user program. PFM returns the
access mode of the file in the mode field (FET+10g, bits 0 through 5) if the FET is long
enough; the user program can examine this field to determine the access mode. If the FET is
long enough, the user control word (ucw) is returned to FET+13g, and the subsystem is

returned to FET+17g, bits 59-57. Refer to PFM Macro Parameter Conventions in this section
for a list of access modes and subsystems.

If the access level bit (bit 39 of FET+1) is set, the access level of the file is returned
to bits 38 through 36 of FET+4.

Macro format:

Location Operation Variable
GET addr,pfn,un,pwd,pn,r,fo
addr Address of the FET; the local file name must he set in FET+0.
pfn Address containing the name of the file; name the file is given in the

permanent file catalog.

un Address containing the number of the alternate user whose catalog is to
be searched for the file specified; if this parameter is specified, the
permission mode is that which the user has been permitted for private
files or that specified in the catalog for semiprivate and public files.

pwd Address containing the password of the file; required if un#0 and the
file requires a password.

pn Address containing one- to seven—character pack name of the auxiliary
device from which the file is to be retrieved.

Entering the display code character zero (left-justified, binary zero
£i1l) in this field overrides the pack name set the PACKNAM command or
macro. This causes the request to be processed on your family device.

r Type of auxiliary device on which the indirect access permanent file
resides (refer to the DEFINE macro).

fo Family option:

IP The pack name specified by a PACKNAM macro or pn parameter
is ignored. PFM accesses your family.
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CATLIST (004, CCCT)

The CATLIST macro can be used for the following applications:

o To determine the information about one or more of your own permanent files.

o To determine the information about one or more files belonging to a specified

alternate user.

You will only be allowed to see information about those files which

you can access and which the owner has specified you to receive (via the AC = Y

parameter).

o To determine the alternate user information for a specified file that an alternate

user can access or has accessed in your catalog (permit data).

The first type of application is the return of the permanent file catalog entries of all

your files.
one file will be returned.

The format of the permanent

file catalog (PFC) entry is as follows:

59 56 53 47 44 41 38 35 23 17 n
word O file name user index
1 file length 7//////% track [ sector
2 random index creation date and time
3 access count data modification date and time
4 ct I mode Ief Iec I dn last access date and time
5 /////////////// control modification date and time
6 |pr|br | ss [ocW///// utility control date and time
7 file password password exp date
10 aoflags V/////Aali asa
1 reserved for CDC al % access categories
12 charge number
13 project number (first 10 characters)
14 project number (second 10 characters)
15 reserved for CDC
16 user contro! word
17 reserved for installation
file name Permanent file name.

user index
file length
track
sector

random index

60459690 H

User index of file creator.
Length in PRUs of the file.

Beginning track of file.

If a permanent file name is specified in FET+CFPN, the catalog entry of that

FCFN, FCUI
FCLF, FCBT, FCBS
FCRI, FCCD

FCAC, FCMD

FCCT, FCAM, FCEC, FCEF,
FCEO, FCAD

FCKD

FCRS, FCBR, FCFS, FCUD,
FCAP

FCPW

FCAF, FCAT, FCAA
FCAL, FCFC

FCCN

FCP1

FCP2

FCUC
FCIW

Beginning sector of file (4xxx for a direct access file).

Random disk address of permit sector.

5-21



utility control Date and time (yymmddhhmmss in octal) used to determine this
date and time file”s candidacy for being dumped by permanent file
utilities., The year (yy) is the calendar year minus 1970.

file password Optional password. On a secured system the password is
returned as seven asterisks (**%%**%*) if a password is defined
and the file has an access level higher than that of the job.

password exp date The date on which the password expires (yymmdd in octal). The
year (yy) is the calendar year minus 1970.

aflags Alternate storage flags; used with the asa field and
meaningful only if the file resides on an alternate storage
device (as indicated by the alt field); refer to the NOS 2
Analysis Handbook for a complete description of this field.

alt Alternate storage type:

0 No alternate storage copy of the file exists. I
2 An alternate storage copy of the file resides on MSE.

asa Alternate storage address; meaningful only if an alternate
storage copy of the file exists (as indicated by the alt
field); if asa is 0, the file does not reside on alternate
storage; refer to the NOS 2 Analysis Handbook for a complete
description of this field.

al File”s security access level.
access Each of bits 31 through 0, if set, indicates that the
categories corresponding category is in the security access category set

for the file., The system OPL common deck COMCVLC can be used
to convert an access category value to an access category name.

charge number Charge number to which the file will be billed.
project number Project number to which the file will be billed.
user control word User control information (FET+138).

The second type of application is a CATLIST of another user”s files. The system returns the
permanent file catalog entries of all the user”s files you are permitted to access and that
are listable by another user. (A file is listable by way of CATLIST only if the owner has
specified an alternate CATLIST permission [AC=Y].) 1If a permanent file name is specified in
FET+CFPN, the catalog entry of the specified file will be returned (provided the file is
listable by CATLIST and that you are permitted to access it). The following fields are
cleared before the catalog entries are returned: user index, access level, access category
set, password, and password expiration date.
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pn

fo

dn

Address containing one— to seven—-character pack name of the auxiliary
device that contains catalog information for all users with information
on that device.

Entering the display code character zero (left-justified, binary zero
fill) in this field overrides the pack name set by the PACKNAM command or

macro. This causes the request to be processed on your family device.

Type of auxiliary device identified by the pn parameter (refer to the
DEFINE macro).

Family option:

IP The pack name specified by a PACKNAM macro or pn parameter is
ignored. PFM accesses your family.

Request CATLIST of files on device number dn (FET+llg, bits 17 through
12) . Any value may be specified.

If the status returned in FET+0 (addr parameter of the CATLIST macro), bits 9 through 0, is
0033 (EOF encountered), the user program should reissue the CATLIST macro after the buffer of
entries has been processed (refer to example 1). The user program should continue this until
a status of 1033 (EOI encountered) is returned. CATLIST uses the current random index field
(FET+6, bits 59 through 30) to keep track of its position for continued calls. If the user
program changes this field, the results of a CATLIST request may be undefined.

Information is placed in the buffer starting at IN until (IN=LIMIT-1), at which time buffer
full (0033) status is set in FET+0. PFM does not process the buffer circularly; therefore,
the user program must reset (IN=OUT=FIRST) before reissuing the CATLIST macro.

60459690 C

5-25



Example 2:
The following example returns all access information for file DATAOL3.

CATLIST F,PF,,M

F FILEB BUF,BUFL, (FET=10D)
PF VFD 42 /OLDATAD13,18/0

Example 3:

This example returns a list of all files that you can access by way of CATLIST in the
catalog of user USERABC, [A file is listable by way of CATLIST only if the owner has
specified an alternate CATLIST permission (AC=Y).]

CATLIST  F,,AUN

F FILEB BUF,BUFL, (FET=10D)
AWN VFD 42 /0LUSERABC,18/0

PERMIT (005, CCPM)

The PERMIT macro enables your program to explicitly permit another user to access a private
or semiprivate file in your permanent file catalog. If you wish to remove permission
previously granted, you should select the negate (null) mode.

Macro format:

Location Operation Variable
PERMIT addr,pfn,un,m,pn,r,fo,,xt
addr Address of the FET; the local file name must be set in FET+0.
pfn Address containing the name of the file; name of the file is given in the

permanent file catalog.

un Address containing the user name of the user being granted permission.
m Mode of permission being granted; if no mode is specified, W (write) is
assumed.,
m Description
W Read, write, modify, append, update, purge, and execute

(default value).

Read and execute.

Append.

Execute.

None (negate previous permissions).

Modify, append, update, read, and/or execute.

X=2zmrr
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REPLACE (006, CCRP)

The REPLACE macro enables the user program to place a copy of the specified local mass
storage file in the permanent file system as an indirect access file. If an indirect access
permanent file with the specified name already exists in the catalog, that file will be
replaced by the new file placed in the catalog as the same type of file. If the file does
not exist in the catalog, a new indirect access permanent file is created as if a SAVE
request had been made. Permission information and alternate user access data are not lost
when the file is replaced.

Macro format:

Location Operation Variable
REPLACE addr,pfn,un,pwd,ucw,pn,r,fo,m
addr Address of the FET; local file name must be set in FET+0.
pfn Address containing the name of the permanent file to be replaced in the

permanent file catalog.

un Address containing the name of the alternate user”s catalog where the
file resides.

pwd Address containing the password of the file being replaced (this may be
required on an alternate user access).

ucw Address containing user control word to place with the file; bit 59 of
FET+13g must be set to retain the word with the file in the catalog.

pn Address containing one- to seven—character pack name of the auxiliary
device on which the file is to be placed.

Entering the display code character zero (left-justified, binary zero
fill) in this field overrides the pack name set by the PACKNAM command
or macro. This causes the file to be replaced on your family device.

r Type of auxiliary device identified by the pn parameter (refer to the
DEFINE macro).
fo Family option:
Ip The pack name specified by a PACKNAM macro or pn parameter

is ignored. PFM accesses your family.

m Specifies the file access mode if the file does not already exist. If m
is omitted, READ is assumed.

If m is: Other users can:

R or READ Retrieve a copy of the file. This copy can be read
RU or READUP or executed.

RA or READUP

RM or READMD

U or UPDATE
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An example of the use of this macro is:T

APPEND F

F FILEB  BUF,BUFL, (PFN=DATA)

The str<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>