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PREFACE

s S

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, and 860; 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 comnection and login/logout
procedures.

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

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

Volume 4, Program Interface (60459690), describes the COMPASS program interface to NOS.
Detailed descriptions of function processors and macros available to COMPASS user programs
are included.

60459690 E 5
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CONVENTIONS

The following notational conventions are used throughout this manual.

SYSTEM REQUEST AND MACRO FORMATS

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

The auto recall parameter is a special case. This parameter is shown in uppercase for all

requests except CIO requests. However, the system processes all non-CIO requests made by

user programs with auto recall, regardless of whether or not the auto recall parameter is

specified in the request. The system processes CIO requests with auto recall only if the n=a\
auto recall parameter is specified in the request.

NUMBER BASE NOTATION

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

e Address indices for memory tables and parameter blocks.

e Display code values. )

e Function codes of macros.
e Numbers of words in memory.
e Numerical fields in memory.

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

EXTENDED MEMORY

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

In this manual, ECS refers to both ECS and ESM, and extended memory refers to all forms of
extended memory unless otherwise noted.

Programming information for the various forms of extended memory can be found in the COMPASS

Version 3 Reference Manual and in the appropriate computer system hardware reference
manual.

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

J
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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 conmsists 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 1l 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 (}//]) 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.

o 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.

° 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

Publications and Graphics Division ARH219
4201 Lexington Avenue North

St. Paul, MN 55112

Additionally, if you have access to SOLVER, an online facility for reporting problems, you
can use it to submit comments about the manual. Declare your problem type as DOC and use
NS2 as the product identifier.

RELATED PUBLICATIONS

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

The NOS Manual Abstracts is a pocket-sized manual containing brief descriptions of the

contents of all NOS and NOS product manuals. The abstracts can be useful in determining
which manuals are of greatest interest to you.
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Control Data also publishes a Software Publications Release History of all software manuals

and revision packets it has issued.

manual that corresponds to each released level of software.

This history lists the revision level of a particular

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

Control Data Publication

BML Message Formats

Common Memory Manager Version 1 Reference Manual

COMPASS Version 3 Reference Manual

CYBER Loader Version 1 Reference Manual

CYBER Record Manager Advanced Access Methods Version 2
Reference Manual

CYBER Record Manager Basic Access Methods Version 1.5
Reference Manual

CYBER Supermini Operations Handbook

Modify Reference Manual

NOS Version 2 Administration Handbook

NOS Version

NOS Version

NOS Version

NOS Version

NOS Version

NOS Version

NOS Version

NOS Version

NOS Version

2

2

2

2

Analysis Handbook

Applications Programmer's Instant
Diagnostic Index

Installation Handbook

Manual Abstracts

Network Terminal User's Imstant
Operations Handbook

System Overview

Systems Programmer's Instant

Software Publications Release History

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

NOS.

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

60459940
60499200
60492600

60429800

60499300

60495700
60459850
60450100
60459840
60459300
60459360
60459390
60459320
60485500
60459380
60459310
60459270
60459370

60481000
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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.
° 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).

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

o 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

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

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

60459690 C 1-1



Processor

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

WCL

Description
Common validation interface processor
Extended memory dump
Binary dump of central memory and extended memory
Central memory dump
File routing
Program termination request
Fast dynamic loading
Overlay request
Local file manager
Memory requests
System message processor
Permanent file manager
Queue access interface
Queue file manager
Recall CPU
Memory requests
Reprieve processing
System file manager
Command translator
Time and date functions
Interactive terminal requests

Recall CPU for a specified time

SYSTEM REQUESTS

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

E-1).

the

request .

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

There are two types of system requests.

11
11
11
11

7
11
11
11

4
11

Section

11

11
11
11
10
11

10

11

11

The system then initiates execution of that portion of the system required to satisfy

o Those that require additional areas for parameters or results from the system; for
example, CIO requires the specification of a file environment table (FET).
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The format of the 60-bit request is one of the following (depending on whether two or three
parameters are to be passed).

59 40 35 23 il 0

| ) U ’s | P2 Py |

59 40 35 17

( fef ZRZ P2 | Py

L_Jo

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 O 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 O 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 0 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 procéeds.

5. 1If further processing depends upon ABC being completed, the user program must check
the status word for completion (bit O set by the system).
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To perform this write operation on file ABC, the user program issues a system request to
CI0. The following diagram illustrates the program/system control whén performing this
operation.

User Program Control of ABC System Control of ABC User Program Control of ABC
RA+1 | CIO 2000 }—'RA+1L 0 | RrA+1 | 0 ]
2000 ABC 16 2000 | ABC 16 2000 | ABC 17
The user program requests the system The system clears The system sets bit O of
to take control of ABC by clear- RA+1 upon begin- the first word of the
ing bit O of the first word of the ning processing of FET upon completing the
FET (address 2000) and entering the request. request.

CIO 2000 in RA+1.

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

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

RA+1 | ClOP 2000 P is the display code representation of the
_I auto recall bit (20g); that is, bit 40 of
RA+1 is set.

2000 Ls| ABC 16

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

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

2. If ABC is busy, wait until bit 0 is set and return to step 1. 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+1.

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+l, 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+l 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,}to RA+1.

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+l 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+l and issues the XJ instruction for you.

TIf the CIO request in this example were made with the auto recall bit set, step 4 would
not be necessary because the user program would not resume execution until the CIO request
completes.
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NOS SYSTEMS TEXTS
The following systems texts are available to you.
e  SYSTEXT.
e  PPTEXT.
e  NOSTEXT.
e  PSSTEXT.
e ECSTEXT.

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

SYSTEXT contains system communication macros that are used by the CPU COMPASS programmer.
PPTEXT contains symbol definitions used by all system PP routines for intercommunication and
contains the micro NOSVER as defined in the system OPL common deck COMSVER. NOSTEXT

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

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

PSSTEXT contains macros that are defined on system OPL common decks COMCMAC and COMCCMD, and

the micro NOSVER defined on system OPL common deck COMSVER (refer to Common Deck Usage in
this section and to appendix F).

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

By selecting the correct systems text (for the applications COMPASS programmer, this is

usually SYSTEXT and/or PSSTEXT), you can reduce the amount of system resources needed for
assemblies. :

To obtain listings of the systems texts, enter one or more of the following commands after
accessing the system OPL.T

MODIFY,Q,CL,CS=0,Z./*EDIT, SYSTEXT
MODIFY,Q,CL,CS=0,Z./*EDIT,PPTEXT
MODIFY,Q,CL,CS=0,Z./*EDIT,NOSTEXT

MODIFY,Q,CL,Z./*EDIT, ECSTEXT

tYour site must control access to the system OPL as required bj the site’s licensing

agreement, Contact your site analyst to obtain the procedure for gaining access to the
system OPL. These examples (and all following examples) assume that you have the systenm
OPL available with a local file name of OPL.
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To obtain a listing of PSSTEXT, enter the following commands after accessing the system OPL.
MODIFY,Z./*EDIT,PSSTEXT

COMPASS, I,L0=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:

CcoMPASS, I,B,S,S5=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 macroé 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 comsult the
expansions of the system macros to determine whether registers can be used with a given
macro and, if so, the optimum use of registers. You are responsible for ensuring that a
register used as a parameter contains only the parameter (for example, if an 18-bit address

is specified by an X register, you must in some cases ensure that the upper 42 bits of the
register are zero).
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Most NOS system macros and common decks preserve the contents of the following registers.

AD, X0, A5, and X5
Also, upon exit, the contents of registers Bl and

Bl 1

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

X2 are as follows:

There are exceptions to these rules; you should refer to documentation of a macro or common

deck when in doubt.

The contents of the Bl register are assumed to be

1 upon entry only if the SYSCOM Bl macro

is called or the Bl=1 COMPASS pseudoinstruction is defined.

SYSCOM ¢

The SYSCOM macro performs the following functions.

e Optionally defines the Bl=1 COMPASS pseudoinstruction.

e Defines system communication symbols.

If this macro is used, it should be declared before executable statements or common decks

occur in the program.

Macro format:

Location Operation Variable
SYSCoM Bl
Bl If present, COMPASS pseudoinst

Many system common decks called from macros assume
equal to 1. Other common decks assume Bl is equal
COMPASS pseudoinstruction Bl=l is defined. If the
SYSCOM call or if there is no SYSCOM call, these ¢
to set Bl equal to l. If SYSCOM Bl or the Bl=1 ps
responsibility to set the Bl register equal to 1.
instruction executed in the program.

The specification of SYSCOM (with or without speci
communication symbols (refer to figure E~1). Thes

Symbol Value
RA.MTR 1
ARGR 2
SPPR 27g

ruction Bl=l is defined.

the contents of the Bl register to be

to 1 only if the macro SYSCOM Bl or

Bl parameter is not included in the
ommon decks then generate additional code
eudoinstruction is used, it is your

This should be done as the first

fying Bl) also makes available the system
e are:
Description
Address of RAtl.
Address of the first argument.

Special program parameter area (locations
273 through 47g).
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Symbol Value

Description

PGNR 64g Program name (bits 59 through 18).

ACTR 64g Argument count (bits 17 through 0).

CMUR, RA.CMU 658 Compare/move unit (CMU) available flag
(bit 59).

LWPR 658 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+1 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 678 System character set mode flag (bit 59);
set if 64-character set mode.

LDRR 67g LDR completion (bit 29).

CCDR 108 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
the system OPL.T The OPL is a collection of records of text that can be accessed randomly
by the Modify utility program. Refer to MODIFY command in section 13 of Volume 3, System
Commands, or to the Modify Version 1 Reference Manual. Normally, the system OPL is availa
as a direct access permanent file and you must issue an ATTACH command before Modify runs.

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

MODIFY,Z./*EDIT, CALLCPU
DOCMENT .

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

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

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

CPU common deck names have the following format.

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

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

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

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

For example, a subroutine uses the following macro.

READ ABC,R

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

and CIO= generates:
RJ =X8Y§=

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

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

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

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

COPY PROGRAM TO XFILE
ATTACH OPL

CALL MODIFY PROGRAM
LOAD AND EXECUTE COMPASS BINARY

- DECK NAME TO BE EDITED

B0DY OF ABSOLUTE COMPASS PROGRAM
THAT OUTPUTS THE CURRENT TIME

CLOCK MACRO REGUIRES
COMMON DECK COMCSYS

WRITEO MACRO REQUIRES COMMON
DECK COMCWTO, WRITER REQUIRES
COMCCIO, ENDRUN REQUIRES COMCSYS
MODIFY DIRECTIVES TO INSERT
SPECIFIED COMMON DECKS

MODIFY INPUT DIRECTIVES—
REPOSITION XFILE TO BOI
CREATE PROGRAM LIBRARY

MODIFY DECK PROG

JOB1.
USER ,USERNAM ,PASSWRD.
CHARGE ,*.
COPYBR,INPUT ,XFILE.
ATTACH,OPL/UN=LIBRARY.
RFL,45000.
MODIFY,@,CL.
LGO.
-EOR-
PROG
IDENT PROG,TME
ABS
ENTRY START
SYscoM B1
ORG 1108
TME CON 0
OUTPUT FILEC OBUF,1018
START SB1 1
CLOCK THME
SAS TME
BX6 X5
WRITEO OUTPUT
WRITER OUTPUT
ENDRLN
*CALL comccio
*CALL COMCWTO
*CALL comMcsys
0BUF BSS 1018
END
=EOR-
*REW IND XFILE
*CREATE XF ILE
*EDIT PROG
-EOI-
60459690 A



After the system OPL is attached, the Modify utility edits the COMPASS deck by inserting the

common decks in place of the respective *CALL statements.

The Q parameter on the MODIFY
command causes Modify to call COMPASS to assemble the resultant COMPASS program.
parameter specifies COMPASS list output.

The CL

The COMPASS listing from this program does not

contain a listing of the called common decks, since these common decks contain the CTEXT
pseudoinstruction. Instead, the following is provided.

ENDRUN
CTEXT
CTEXT
CTEXT
OBUF BSS
END

COMCCIO - I/0 FUNCTION PROCESSOR.

COMCWTO - WRITE ONE WORD.

COMCSYS - PROCESS SYSTEM REQUEST.

1018

To have the specified common decks listed in the program, you must use the COMPASS LIST

pseudoinstruction in the program, or use list options in the COMPASS command.

The net effect of the *CALL statement is that the text for the specified common deck is

inserted at that position in the program text.

receive the following text.

CIO=
COMCCIO

WT0=
COMCWTO
COMCSYS | SYS=

WRITER OUTPUT
ENDRUN

PS ENTRY/EXIT

EQ CI0= RETURN

PS ENTRY/EXIT
RJ =XCI0=

PS ENTRY/EXIT
END

In the previous example, the assembler would
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The procedure for using the COMPASS pseudoinstruction XTEXT to obtain common decks is
detailed in the following example.

sz.

USER ,USERNAM, PASSHRD.

CHARGE ,*,

ATTACH,OPL/UN=LIBRARY.

COMPASS.

LGO.

-EOR-

’ IDENT PROG,TME
ABS
ENTRY START
SYscoM B1
ORG 1108
TME CON 0

OUTRUT FILEC OBUF,101B
START s81 1

CLOCK TME
SAS TME
BX6 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.
l. Define the tag QUAL$ to turn off automatic qualification of common decks.

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

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

*CALL
QUALS

%
*
*

DUPLICT

OUPA
bUPB
DUPC
DbUPD

SFN

*
*

* ¥ % % % ¥ * *

SFN

*CALL
*CALL

*CALL

IDENT DUPLICT
ENTRY DUPLICT

COMCMAC
EQU 1

THE *SPACE FILL NAMEx COMMON DECK MUST BE QUALIFIED
BECAUSE THE PROGRAM HAS A SUBROUTINE #SFN* AND THE
PROGRAMMER DOES NOT WISH TO RENAME THE SUBROUTINE.

SUPPRESS AUTOMATIC COMMON DECK QUALIFICATION

Transfers control to
COMCSFN, qualified
by SFILL

$B1 1 ENTRY

SA1 DUPA SET SYMBOL NAME IN MESSAGE
MXO0 -18 CLEAR VALUE PORTION OF WORD
SX5 X1+ SAVE VALUE

BX1 X0*x1 »

RJ /SFILL/SFN SPACE FILL WORD

SA6 DUPC

sx1 X5+ CONVERT VALUE

RJ cop

$B2 3 SHIFT VALUE 3 CHARACTERS LEFT
RJ SFN—e

SA6 DUPD ISSUE MESSAGE

MESSAGE DUPB,,R
ENDRUN

CON OLNAME+123456

CON 10H  SYMBOL

CON 0 SYMBOL NAME

CON 10HHAS VALUE

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

SFN ~ SHIFT REGISTER BY *N* CHARACTERS.

ENTRY  (X6) =
(B2) =

EXIT  (X6) =

USES B - 2.
X-6,7.

SUBR

sX7 B2

82 B2+B2

LX7 2

$B2 B2+X7

LX6 X6,82

EQ SFNX

SPACE 4,10

COMMON DECKS.

CoMCsYsS

coMCCDD

QUAL SFILL
COMCSFN

QUAL *

SPACE 4,10
END DUPLICT

REGISTER TO SHIFT.
NUMBER OF CHARACTERS TO SHIFT.

SHIFTED LEFT.

ENTRY/EXIT
SET NUMBER OF BITS TO SHIFT

SHIFT REGISTER
RETURN

QUALIFY *SFN*

RESTORE NULL QUALIFIER

Transfers control to
the program’s shift
register routine, SFN
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The QUAL$ 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

QUALS

MAIN

MAI1

MAIZ2

MAIA
MAIB
MAIC

*CALL
*CALL

OVER

60459690 A

IDENT MAIN,MAIN,MAIN . MAIN (0,0) OVERLAY
ABS .

TITLE MAIN (0,0) OVERLAY.

ORG 1108

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.

$B1 1
MESSAGE MAIA,,R * MAIN RUNNING.*
OVERLAY MAIB,0100B LOAD *QVL1* OVERLAY

sB2 X1 EXECUTE *OVL1*

JP B2

OVERLAY MAIB,02008 LOAD *QVL2* OVERLAY
sB2 X1 EXECUTE *0VL2%

JP B2

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

DATA C* MAIN RUNNING.*
CON OLLGO OVERLAY FILE NAME
DATA C* MAIN COMPLETE.*

CoMCSYS

comcovL

BSS 0 OVERLAY AREA BASE

TTL PRIMARY (1,0) OVERLAY.

EJECT

QUAL ovL1 DEFINE QUALIFICATION FOR THIS OVERLAY
IDENT  OVL1,0v1,0v1,1,0 PRIMARY (1,0) OVERLAY
ORG OVER START AT OVERLAY AREA
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ov1

OViA
ovie
ovic

*CALL

ove

0V2A
oves
ovac

*CALL

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

RTIME
SA1

MX0

BX1

RJ

SA6
MESSAGE
EQ

CON
DATA
CON
CON

coMccod

TTL
EJECT
QUAL
IDENT
ORG

oViA GET CURRENT TIME

ovia CONVERT MILLISECONDS TO DISPLAY CODE
=36

=X0*X1

cod

ovic

OV1B,,R * OVL1 CALLED AT  NNNNNN*

MAI1 RETURN

0 REAL TIME CLOCK

20H OVL1 CALLED AT
0 CONVERTED MILLISECONDS
0 MESSAGE TERMINATOR

PRIMARY (2,0) OVERLAY.

ovi.2 DEFINE QUALIFICATION FOR THIS OVERLAY
oviLe,ove,ove,2,0 PRIMARY (2,0) OVERLAY
OVER START AT OVERLAY AREA

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

RTIME
SA1

MX0

BX1

RJ

SA6
MESSAGE
EQ

CON
DATA
CON

CON
CoMCCDD

END

OVZ2A GET CURRENT TIME

OV2A CONVERT MILLISECONDS TO DISPLAY CODE
=36

=X0*X1

coo

ovec

0veB,,R * OVL2 CALLED AT NNNNNN#*

MAIZ2 RETURN

0 REAL TIME CLOCK

20H OVL2 CALLED AT

0 CONVERTED MILLISECONDS
0 MESSAGE TERMINATOR
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SECURITY CONSIDERATIONS

A NOS computer system provides extensive protection of information contained in your jobs
and files. Specifically, it protects the central memory associated with your active jobs
and it enforces job and file access controls. ' )

MEMORY PROTECTION

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

e A user program that has set secure system memory (SSM) status with the SETSSM macro
(refer to section 6).

e A user program loaded from an execute-only file.

The following RA+l requests can either dump or change the job“s field length and therefore
are not allowed in the types of programs just mentioned.

Egl} Description

CKP Checkpoint request

DED Extended memory field length with display code dump request

DEP Extended memory field length dump request

DMB Central memory and extended mewmory field length binary format dump request
DMD Central memory field length with display code dump request

DMP Central memory field length dump request

Refer to Volume 3, System Commands, for a list of system commands that set SSM status.

SYSTEM AND FILE ACCESS CONTROLS

A NOS computer system operates in either secured or unsecured mode, depending on the option
selected by your site. On an unsecured system, the primary control of system access is
based on user names and user passwords. The system further restricts the use of certain
system resources (for example, applications and special commands) to those explicitly
granted that privilege by your site. NOS enforces file access controls based on user names,
file passwords, and permissions granted by the owner of the file. The controls based on
file passwords and permissions are set at the discretion of the file owner.

On a secured system, NOS enforces an additional set of access controls based on security
access levels and categories. These controls limit access to information based on the
user”s authorized clearance level and need-to—know categories versus the security access
level and category markings associated with each file and maintained by the system. These
mandatory controls are enforced in addition to the discretionary controls which remain
available.

Each user is authorized to use one or more security access levels and zero or more security
access categories. Every file on a secured system has a single security access level and
may have one or more access categories associated with it. To access a file, the user job
must be validated for the file”s security access level and for all of the file”s access
categories.
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SECURITY ACCESS LEVELS

A security access level limits the disclosure of sensitive information to persons who are
authorized access to information at the level of sensitivity indicated by that access
level. A secured system supports up to eight security access levels. The number of access
levels to be used, the names of those levels, and the degree of sensitivity associated with
each level are selected by your site. The access levels are ordered so that the least
sensitive information is associated with the lowest access level and increasingly sensitive
information is associated with higher access levels. (The access levels have numerical
values of O through 7; the corresponding released default names are LVLO through LVL7.)
Each user is authorized to use a set of security access levels (normally a contiguous range
of levels, such as LVLO through LVL4).

The system associates a set of access levels with each job. This set is the intersection of
your authorized set of access levels, the range of levels currently valid for the systen,
the range of access levels allowed for your job’s origin type, and, if specified by the
system, the range of access levels allowed over your communication line to the computer.

For interactive jobs, your job”s initial access level is the lowest level in the set of
access levels for your job. For batch jobs, the initial access level is the access level of
the local file that initiated the job.

Example 1:

You are authorized to use levels LVLO through LVL5, the system is currently validated
for levels LVLO through LVL7, your job origin type has an access level range of LVL1
through LVL4, and your communication line has an access level range of LVLO through
LVL3. As shown in table 1-1, your job will have an access level set of LVLI through
LVL3, and the job”s initial access level will be LVLl1. If this job is initiated via a
ROUTE or SUBMIT of a local file with access level LVL2, that will be the job”s initial
access level.

Table 1-1. User Job Access Levels

LVLO | | LVL1 | LVL2 | LVL3|| LVL4 | LVL5 | LVL6 | LVL7
User X X X X X X
System X X X X X X X X
Job Origin X X X X
Communication X X X X
Line
User Job X X X
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For a batch job, you can specify an upper access level limit on the Job command. If you
specify this limit, it must be within the set of access levels the system assigns to the
job. If you do not specify this limit, the system does not allow the job to run at any
level other than its initial access level.

Each file has a security access level. Unless you specify otherwise, each file you create
will have the same access level as your job at the time you create the file. You can raise
the access level of your files (refer to the SETFAL and SETPFAL macros) to any level for
which your job is validated, but you must have special permission to lower the access level
of your files. The access level of a local file (this includes your primary file but does
not include tape files or attached direct access files) is automatically raised to the
current job access level whenever a write operation is performed on the file. The access
level of tape and attached direct access files cannot be changed while they are assigned to
your job; an attempt to write on them may constitute a security conflict. Your job’s access
level is automatically raised whenever you read information from a file that has a higher
access level than your job’s current access level (within your job’s validated set of access
levels). You can raise your job’s access level using the SETJAL command or macro to any
level for which your job is validated, but you must have special permission to lower the
access level of your job.

Example 2:
In the job referred to in example 1, you attach a file that has access level LVL3 and
read information from that file. The access level of your job is immediately raised
from LVL1 to LVL3.

Example 3:
In the same job, you attempt to set your job’s access level to LVL5 using the SETJAL
command or macro; this attempt fails because LVL5 is not in your job’s validated set of

access levels.

Unless you are specifically authorized, a secured system does not allow you to write
information from a file with a higher access level into a file with a lower access level.

Example 4:

You attempt to copy a portion of a file whose access level is LVL2 to a file whose
access level is LVL3. A secured system allows this operation.

Example 5:

You attempt to copy a portion of a file whose access level is LVL3 to a file whose
access level is LVL2. A secured system does not allow this operation (unless you have
special permission).

On an unsecured system, you may set access levels on your files (for informational
purposes), but the system does not use those levels to restrict access to the files, nor
does it propagate those levels to your job or to other files. No job has an access level on
an unsecured system.
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SECURITY ACCESS CATEGORIES

A secured system supports up to 32 security access categories. The number of categories to
be used and the names of those categories are selected by your site. The access categories
have numerical values of 0 through 31; the corresponding released default names are CATOO0
through CAT31. Each user is authorized to use a subset of the site-defined access
categories. Your job”s access category set is the intersection of this subset and the set
of categories currently valid for the system.

When you create a permanent file (using the SAVE or DEFINE command or macro), the file is
automatically assigned all of the access categories in your job”s access category set. You
have the choice to explicitly assign all, any, or none of these categories to each of your
permanent files (refer to the SETPFAC macro). Access categories restrict the access of your
permanent files to those users who are authorized for all of the categories you have set for
the files.

Example 6:

You are authorized to use the categories CATOl, CAT06, CAT18, and CAT22. You assign the
categories CAT06 and CAT22 to permanent file ABC, which has an access level of LVL3,
using the SETPFAC macro. You then make file ABC public. Any user in your family who is
authorized to use access level LVL3 and categories CAT06 and CAT22 can then access file
ABC. .

On an unsecured system, you may assign access categories to your permanent files for
informational purposes, but the system does not use those categories to restrict access to
the files.

RESPONSIBILITIES FOR DATA SECURITY

On a secured system, security access levels and categories are checked whenever a user
accesses a file, begins a job, or attempts to alter the security parameters of a file or
job. This ensures that only those persons who are authorized to use the access levels and
categories you have assigned to your files can access them. A secured system thus provides
continuous protection of your data.

Although the system will automatically assign an access level and an access category set to
each file you create, you are responsible for ensuring that the access level and access
category set assigned to each of your files is appropriate. Your site should provide
guidelines for the use of the different access levels and categories it has established.

All of the NOS security mechanisms depend on the protection of your user password. NOS
provides the following mechanisms to help protect your password during interactive login:

o You should always use the secure login procedure described in Volume 3, System
- Commands, to ensure that you are communicating with the system—supplied login
mechanism.

o If possible, you should set your terminal to full duplex and enable echoplex mode
via the network (refer to the terminal definition commands in Volume 3, System
Commands). The network temporarily disables echoplex when you enter your password
during login, provided you do not use the abbreviated login sequence. This feature
prevents display of your user password at your terminal.
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SECURITY CONFRLICT PROCESSING

When your job attempts to perform an operation that could violate system security, the
system identifies the operation as a security conflict and issues a SECURITY CONFLICT
diagnostic message. A security conflict causes the job step to be aborted and decrements
your security count (you are given a specific gecurity count by the site security
administrator). If your security count is decremented to zero, your current job or
interactive session is terminated, and you are not allowed any additional jobs or logins
until the security administrator resets your security count.

On an unsecured system, a security conflict occurs in the following cases:
e An incorrect secondary USER command.
e A SUBMIT or ROUTE of a job with an incorrect USER command.

On a secured system, a security counflict arises in the following cases in addition to those
listed earlier:

e An attempt to set an invalid access level on a file or job.

e An attempt to access one of your permanent files from a job that is not validated
for the access level or access category set of the file.

e An attempt to write data on a tape file or an attached direct access file when the
access level of your job is higher than the access level of the file. ¥t

e An attempt to set an access level for a file or job which, although valid, is lower
than the current access level of the file or job.f

TThis action is not allowed unless you have special authorization to do so.
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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.

A1l 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)
‘cod
file name staetuosut .
parameters first ’//////,,,,,
1] in
1] out
. parameters limit \
’ T 77, out
/42(//706(/)0/ 145
limit not used

Figure 2-1. Circular Buffer
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FIRST ADDRESS

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

LIMIT ADDRESS

LIMIT is the address of the word following the last word of the buffer area. Buffer data is
not stored in LIMIT. When LIMIT is reached during a read or write operation, the next word
to be read or written is FIRST. Routines that perform input/output never change the value
of LIMIT.

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

IN ADDRESS

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

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

TThe amount of available space in the buffer is the number of words of data that can be
entered into the buffer before filling it. If (INCOUT), the amount of available space is
(OUT-IN). If (INDOUT), the amount of available space is (LIMIT-FIRST)-(IN-OUT).
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Figure 2-2 is an example of a read operation.

Before read operation After read operation

circular butfer circular buffer
first=in=out firstzout

space for data
(buffer empty)

space for data

limit not used limit not used

Figure 2-2. Read Operation

OUT ADDRESS

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

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

- T The amount of data in the buffer is (IN-OUT) if (INDOUT); if (INKOUT), the amount of data
in the buffer is (LIMIT-FIRST)-(OUT-IN).
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Figure 2-3 18 an example of a write operation.

Before write operation

circular buffer

After write operation

circular buffer

tirst=out } first
space for data
in in=out (buffer empty)
space for data space for data
timit not used Iiniit not used
Figure 2-3. Write Operation
4
FET DESCRIPTION

There are two basic FET formats.

processors, it is noted in the description.

Figure 2-4 illustrates the standard FET for mass storage
files; figure 2-5 illustrates the standard FET for magnetic tape files.
followed by a description of the FET fields.

The figures are
When a field is used by only one of the file

FET+0

+1
+2
+3
+4
+5
+6
+7

59 47 38 35

29 23

17 13 8 0

local file nome (Ifn)

In Iot l code

o« 285777277 tirw

out

o]
: reserved
FNT pointer | JoSENR I°|]

PRU size

limit

/////////// fwa working storage

///////////// lwa+1 working storage (la)

current random index (cri)

Wi

rondom request (rr)

L) index tengthiin

| twa of index (if)

Figure 2-4. Standard FET for Mass Storage File
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FET+0 local file rame (Ifn) -9‘ = 7In 3at T code )
+1 WV/ A len first
:i FNT pointer rfgfe%ag. all PRU size ::::a
+5 ///////// fwa working storage Wha+l working storage(la)
ve 1 A e mirs

Sl 7/

/2

W0 7777000000000 0000000000

+11 file identifier (first 10 characters)

+12 file identifier (last 7 characters) | file sequence number
+13 qvn l retention cycle I creation date

+14 set identification l file section number

Figure 2-5. Standard FET for Labeled

Magnetic Tape File (CIO and POSMF)

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

ANSI labels.

Word

Parameter (FET+n) Position Description

Local file name (1fn) 0 59-18

Level number (1n) 0 17-14

Abnormal termination 0 13-9
codes (at)

60459690 C

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) opera-
tion on the file. NOS uses this field
for CIO operations and for distin-
guishing interactive input from nonin-
teractive 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.




Parameter

Code

Device type (dt)

Random access (r)

User processing (up)

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

Description

Request/return code. The user program
(or macro) sets this code for the
request desired. The function
processors alter it only if the request
is not completed. For example, the
user program requests a read (CIO code
010) but encounters an EOR. CIO
returns a status code of 021. These
codes are detailed in the function
processor descriptions (refer to
section 3). The following are
subfields for the code parameter.

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

0 Coded
1- Binary

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

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

The 12-bit display code of the type of
device on which the file is or will be
residing (refer to Device Types in
appendix E). After the file is
assigned to a device, the STATUS macro
or any CIO function enters the device
type in this field and sets bit 59 if
the device is a nonallocatable nommass
storage device.

This bit is set if random processing is
to be performed on the file. If this
bit is set, the FET must be at least
seven words in length.

The user program sets this bit to
control end~of-reel or end-of-device
processing. When CIO encounters an
end-of-reel/end-of-device, it returns
an abnormal termination code of 2 (bits
13 through 9 of FET+0). For further
information about end-of-reel
processing, refer to the CIO CLOSER
macro description.
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Word
Parameter (FET+n) Position Description
Error processing (ep) 1 44 This bit is used to indicate to the

60459690 A

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
FETH0.

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 mo 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.

2~7



Word

Parameter (FET+n) Position
Extended label 1 41
processing (x1)
Access level : 1 39
bit (a)
Flush bit (£fb) 1 36
2-8

Description

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

If this bit is set, the file’s security
access level is to be taken from or
returned to the al field in FET+4.

If this bit is set, the file’s circular
buffer is to be flushed upon abnormal
termination or for terminal files when
the job is rolled out.

Files that are pointed to by the list
of files (refer to the SETLOF macro,
section 6) and meet the following
criteria are flushed with the
appropriate write function.

e Original error flag (ef) is

. less than SPET (refer to EREXIT
macro, section 6).

e No buffer parameter errors;
that i1s, the entire FET must be
within the job’s field length
as follows:

LIMIT.LE.FL
OUT.LT.LIMIT
OUT.GE.FIRST
IN.LT.LIMIT
IN.GE.FIRST

° The code field of the FET is
set to -one of the valid
function codes that enable
implicit terminal output (refer
to table 3-1).

e No CIO error code is present in
the FET.

e Data is in buffer.
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Parameter

FET length (len)

first

in

out

FNT pointer

60459690 A

Word
(FET+n) Position
1 23-18
1 17-0
2 17-0
3 17-0
4 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.

2-9



Word
Parameter (FET+n) Position
al 4 38-36
PRU size 4 35-18
limit 4 17-0
fwa working storage 5 47-30
lwa+l working storage 5 17-0
la 5 17-0
Current random index 6 59-30

(eri)

2-10

Description

The numerical value of the file’s
security access level. (You can use
the system OPL common deck COMCVLC to
convert access level names to the
corresponding numerical values, and
vice versa.)

Number of central memory (CM) words in
a physical record unit (PRU) for the
device to which the file is assigned.
The PRU size for mass storage is always
100g CM words. The PRU size for
magnetic tape varies according to the
data format selected. Refer to
appendix J for information on magnetic
tape PRU size.

This field is set only if the file is
opened using the CIO OPEN macro.

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

First word address of working storage.
Working storage is used by several of
the compilers to control input/output
in specific formats (blocking/unblock-
ing). This parameter is not used by
the system or the NOS common decks that
refer to working storage areas.

Working storage areas for use by macros
(READS, READC, and so forth) require
the user program to define its own
working storage area and specify this
area on each macro request. Pointers
to working storage can be placed here
for reference.

Last word address plus 1 (LWA+1)
of working storage.

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

The current random index for the mass
storage file being randomly accessed.
The system returns the current position
of the file after a random input/output
request. This index is in the form of
a relative sector address (rsa) from
the beginning of the file. For any
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Word
Parameter (FET+n) Position

Random rewrite 6 29
request (w)

Unused bit count (ube) 6 29-24
Random request (rr) 6 28-0
Maximum logical record 6 17-0
size (mlrs)

Index length (il) 7 35-18
Index first word 7 17-0

address (if)

60459690 B

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+1) 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
EOI 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
EOIL).

If the error processing bit (FET+l, bit
44) 1s set and an error occurs on a CIO
request, the system returns detailed
error status information to bits 11
through O. For further informationm,’
refer to the description of CIO in
section 3. rr s 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. 1If

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



Parameter

File identifier

File identifier

File sequence number

Generation version
number (gvn)

Retention cycle

Creation date

Set identification

File section number

Word
(FET+4n)

1l1g

12g

12g

13g

13g

13g

l4g

l4g

Position

59-0

59-18

17-0 °

59-48

47-30

29-0

59-24

23-0

Description

File identifier (first 10 display code
characters, left-justified with display
code blank fill).?T

File identifier (last seven display
code characters, left-justified with
display code blank fill). }

One- to three-digit numeric display
code file sequence number
(right-justified with display code zero
£111).%

One- or two-digit numeric display code
generation version number
(right-justified with display code zero
£i11).t

One- to three-digit numeric display
code retention cycle (right-justified
with display code zero fill).f¥

Creation date (two-digit numeric
display code value for the year
followed by a three-digit numeric
display code value for the day within
the year).t

One- to six-character set
identification (left—justified with
display code blank fill).f

One- to four-digit numeric display code
file section number (right—justified
with display code zero fill).l

The r, w, and rr FET parameters affect file manipulation operations as shown in table 2-1.
The effects of these parameters depend on the type of operation (read, write, or rewrite)

being performed.

tRefer to the HDRl label in Volume 3, System Commands.

2-12
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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

Sequential write

Random write

eri

A random operation can be performed.

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

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

The system returns the curreant

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.

60459690 B
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FET CREATION MACROS

The following four macros initialize FETs. They can be used to create sequential coded

files, sequential binary files, random coded files, and random binary files.

FILEB
The FILEB macro creates a FET for a binary sequential file.

Macro format:

Location Operation Variable
1fn FILEB fwa,lengt:h,pl,pz,...,pn
FILEC

The FILEC macro creates a FET for a coded sequential file.

Macro format:

Location Operation Variable
1fn FILEC fwa,length,pl,pz,...,pn
RFILEB

The RFILEB macro creates a FET for a binary random file.
Macro format:

Location Operation Variable

1fn RFILEB fwa,lengt:h,pl,pz,...,pn

60459690 A
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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.
€WR\ fwa First word address of CIO buffer.
length Length of the CIO buffer. Because the buffer is full when (IN=OUT-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.

~
Cﬁm\
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Pi

The following parameters

in the FET.
PFN=pfn
USN=un
PWD=pwd

UCW=ucw

PKN=pn

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

Parameter

DTY=dt

EPR
FET=1len;

IND=addr,leny

LBL
UPR

WSA=addr,leny

XL

Description
Sets the device type to dt. The user program must
specify display code equivalent of dt. For example,
set device type to TT by specifying DTY=2RIT or
DTY=2424B. Refer to appendix E for legal device types.
Sets the error processing bit (FET+1, bit 44).
Sets the length of the FET to lenj,

Sets the index first word address to addr and the
index length to len,,

Sets the FET length to 15g for tape label processing.

Sets the user processing bit (FET+1l, bit 45).

Sets the first word address of working storage to addr
and the length of working storage to lenj,

Sets the extended label processing bit (FET+1, bit 41)
and sets the FET length to 15g,

are used for setting PFM communication words (refer to section 5)

Sets the permanent file name in FET+10g to pfn.

Sets the alternate user name in FET+llg to un.

Sets the permanent file password in FET+l2g to pwd.

Sets the user control word (bit 59 must be set to indicate that the word
contains user control information) in FET+13g to ucw.

Sets the pack name for access to permanent files residing on auxiliary
devices in FET+l4g to pn.

The following example illustrates the use of FET creation macros to create a FET for

sequential input/output operations.

BUFL
TAPE1
BUF

2-16

EQU 20018

FILEB BUF,BUFL,(FET=7)

BSS BUFL

60459690 A
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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 operations.

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,p),P2ses¢,Pq .
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.

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

60459690 A
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R
BUF=fwa,length

DTY=dt

ERA=erad

ERP=erp

LFN=1fn

PFN=pfn

PKN=pn
PWD=pwd

UCW=ucw

USN=un

Description

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

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

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

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

erp Value Description
i) 4 Set user processing bit at FET+1,
bit 45.
E 2 Set error processing bit at FET+1,
\ bit 4(‘ .
iR 1 Set real-time processing bit for PFM

requests at FET+l, bit 43 (refer to
section 5).

UE 6 Set both user processing bit and error
processing bit.
ER 3 Set both error processing bit and

real-time processing bit.
If an erp other than those listed is specified, it must be a
register or central memory location containing the value of
erp (refer to SETFET Parameter Processing).
Changes the local file name in FET+0 to 1lfn.T

Changes the permanent file name in FET+10g to pfn for PFM
requests. :

Changes the pack name in FET+l4g to pn for PFM requests.f
Changes the password in FET+l2g to pwd for PFM requests.t
Changes the user control word in FET+13g to ucw for PFM
requests (bit 59 of ucw must be set if this field is to be
used on a CHANGE request).f

Changes the alternate user name in FET+llg to un for PFM
requests. T

T This option is left—justified with binary zero fill in an X register or central memory
location as described in SETFET Parameter Processing.

2-18
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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.

. 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)

e If an option is a register that is preceded by the number sign (#),T 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.
e 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.

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

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

SETFET F,(ERA=AS5)
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 60g) .
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SETFET EXAMPLES

Example 1:

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

name, permanent file name, and file password:

CALL GETF(lfn,pfn,pwd)

When FORTRAN processes the call, it builds a central memory table with one entry for
each parameter, terminated by a zero word. The entry contains the actual address of the
parameter. Before control is passed to the subroutine, FORTRAN sets the Al register to
the first word address of the table. Thus, X1 contains the address of the first

parameter. If the call to GEIF is:

CALL GETF(DATA1l,BASEl,PWD1)

the Al register is the first word address of the table of addresses, Xl contains the
address of DATAl, location Al+l contains the address of the next parameter, and so on.

The following SETFET macro call uses the contents of the table to build a FET.

SETFET F, (LFN=#X1) ,(PFN=#A1+1) , (PWD=#A1+42)

F FILEB BUF,301BCFET=16D)
BUF BSS 3018
Example 2:

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

SA1 DATA1
sB3 BASE1
SETFET F,(LFN=X1),(PFN=#B3),(PWD=PWD1)

DATA1 DATA  OLDATA1

BASE1 DATA  OLBASE1

PWD1 DATA  OLPWD1

F FILEB BUF,3018,(FET=16D)
BUF BSS 3018

2-20
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INPUT/OUTPUT 3

S

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

This section 1s 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 I/0 directly through FETs using CIO or with CYBER Record
Manager facilities that are available to COMPASS users through COMPASS macro calls. A brief
description of 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 7

RA+ | cIo A 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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Word FET+0 contains the following information.

59

7 13 (4]

FET+0

ifn

In I-at Jg code J

1fn

in

at

code

Local file name.

Level number (0<1n<l7g) for an EOR/EOF operation on the file:

Level Number Description

0 EOR operation.
1-16g Same as level O.

17g EOF operation.

Abnormal termination code returned by CIO:

Code (Octal) Description
01 End of information encountered.
02 Device full/end of reel encountered.
04 Parity error.
21 End of multifile set.
22 Fatal error.
23 Random index too large for index buffer on OPEN.

Request/return code:

Bit(s)

8-2

Description
Individual return code from a CLO function. Refer to
the specific function for the bit settings and their
meanings. Table 3~1 contains a summary of these codes.
File mode bit. Binary operatiom 1f set (applies only to

S8I, S, and L format tapes); coded operation if zero
(applies only to S and L format tapes).

Binary mode must be selected for SI format
tapes or the job will abort.

Completion bit; indicates operation complete if set.

60459690 D
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The file mode (fm) bit, bit 1 of FET+0, 1is 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 1s 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 is 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.

FET +5 /////////////////////////////////////A o

+6 /f////////c{I///// ////AJ!ILIJC Y/ /0 1 — mirs j}m:gzeisi::o :::: 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.
nlrs Maximum PRU size for S and L format tapes.
eri Current random index (for mass storage files only).
w Random rewrite request (for mass storage files omnly).
rr Random request (for mass storage files only): 1if 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.
%003 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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If, after a read error (with ep bit set), the system determines that the
correct PRU was read (although it may contain incorrect data) then x
above is set to 0, the data is placed in the buffer, and the file is
positioned to the next PRU of the file. 1If the correct PRU is not read,
then x is set to 4, no data is placed in the buffer, and the file is not
repositioned. The cri is set as usual.

Equipment that may be accessed by CIO includes:
e Mass storage.
e Magnetic tape units.

° Terminals.

CIO FUNCTION PROCESSING
All of the CIO macros require the following two common decks for system interface.
. COMCCIO
e  COMCSYS
These common decks are available to you in relocatable form on the user library SYSLIB.

If a CIO macro specifies a FET that currently does not have the completion bit (bit 0 of
FET+0) set, common deck COMCCIO will wait (by performing recalls) for completion before
performing the specified function.

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

Table 3-1 lists the status response codes returned for the CIO functions, and shows which
functions have the following properties:

° The system verifies the FIRST and LIMIT circular buffer parameters during the CIO
operation.

o The system verifies the IN and OUT circular buffer parameters during the CIO
operation.

o - The system sets the IN and OUT circular buffer parameters to FIRST during the CIO
operation (emptying the circular buffer).

o The function can only be performed on a file residing on a mass storage device.
® The function can only be performed on a file residing on a magnetic tape device.
° The function can be performed on a file residing on device type TT (assigned to an

interactive terminal).

3-4 60459690 B
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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 FETH0, 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(et
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 FET+0 at the beginning of this

section).
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Table 3-1. CIO Function Status Response Codes and Processing Options

Can be
Valid Issued
Valid Valid for on
Status Verify | Verify | Set IN= Maes Magnet— on on Implicit Execute
Response FIRST, | IN, OUT= Storage ic Tape Equip. Bquip. Terminal Only
CIO Function Punction Code Codest LIMIT ouT PIRST Only Only Type TT Type NE OQutput File
RPHR 000 021,740031,741031 X X X X X
READ, READ-SKIP 010,020 021,740031,741031 X X X X
WRITE PRU 004 ‘ X X X X X
WRITE, WRITE EOR, .
WRITE EOF ) 014,024,034 X x X X X
BACKSPACE 040 051,740041 X X X
BACKSPACE PRU 044 051 X X X
REWIND 050 X X X X X
REWIND 054 X X X X X
UNLOAD 060 X X X
RETURN 070 X X X
OPEN/READ 100/300 X X X
OPEN/WRITE 106 b4 X X X
POSITION
MULTIFILE 110 X X
EVICT 114 X X X
OPEN ALTER 120 X X X X
CLOSE 130/330 ) X X
OPEN READ REWIND 1407340 ' X X X
OPEN WRITE REWIND 144 X X X X
CLOSE REWIND 150/350 X X X
OPEN ALTER REWIND 160 X X X X
CLOSE UNLOAD 170/370 X X
CLOSE/CLOSER RETURN | 174/374 X X
READ CONTROL WORDS 200 740031,741031 X X X
WRITE CONTROL WORDS 204 X X X
READ WITH LIST 210 740031 X X X X '
REWRITE, REWRITER,
REWRITEF 214/224/234 X X X X
READ PRU WITH LIST 230 740031 X X X . X 8
SKIP RECORD FORWARD | 240 ;2?271,74127!, X X X
OVERWRITE 244/254 X
READ TO EOF | 250 740031,741031 X X X X
READ CONTROL WORDS
S/L TAPE ° 260 740271,741271 X X X
WRITE CONTROL WORDS
S/L TAPE 264 X X X
READ TO EOL 600 741031 X X X X
SKIP RECORD BACKWARD| 640 740051,740641 X X X

tThese codes are returned for a coded FET; the codes for a binary FET end in 3 fnstead of 1 (refer to the description of the code field of FET+0 at the
beginning of this section). The status codes for normal completion of a request are not ghown. The status code for normal completfon is identical to
the function code, except that bit O of the field is set to indicate completion; for example, 261 is the status code for normal completion of function
code 260.
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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 positionm,
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 1/0 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 0 on all mass storage files is reserved for system use.

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

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

o An EOR or EOF I/0 operation transfers one PRU for the EOR or EOF.

¢ 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.

Figure 3-1 illustrates a typical example of the structure of a random access file. Record 3
has random address 5. The first random address that can be read or written is address 1.
The first PRU (for mass storage, a PRU is equivalent to a sector) on all mass storage files
is reserved for system use.

word
017000 0016 O (o]
PRU 4 identifier A
system information o 80T "?h T
word count =100g 1 7 .
record 1 word count =36 2 20 record 1
28 EOR
record 2 { word countz12g 3 EOR (.‘ ’ 1333 I 1
word countz0 4 EOF 2y record 2
word count :100g O 12g | 3
record 3 - - 3 2 T3
ord countz12g EOR recor
word count =100g 4 n2g I 5
record 4 word count :100g 10 2¢| record 4
word countz12g n EOR 212 | 7
directory (word count:30g) 12 EOR }_—)
13 record length random address
- EOF
14 The directory can be built in any
EOI format, This is a typical example.

Figure 3-1. Sample Random Access File Format
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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. 1If 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/0 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 65g 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 countzQ 4 EOF
word count=10 5
record 3 0 03
word countz77g  © €oR
7

word count:= 1003

10
1

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.

4
word countzO EOF
: word count:100g 3
record 3 7 3
word count=77g EOR -
T
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 countz100g S
record 3 word count=100g é

word countz12 g ? EOR

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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PRU
BOI [+]
word count=100g 1
record 1 3
word countz36g EOR
record 2 { word count:12g 3 EOR
word count=0 4 EOF word
NN word count= 100gNN s o [7600 0016 0 o
AR R RAARRIRARRRYY \
\\\\&"’Q@ .'i°f’?’.:\'%3m EOR identifier
7 (4 table 1]
- word count=100g .
“record 4 word count=100g 10 17 .
word’ count:=12 g n EOR 20 record 1
RN ey |
word count =0 13 £OF 22 record 2
word countz100g 14 12 | 3
record 3 4 word countz100g 15 24 record 3
word count=12g 1 EOR 212g | 14g
directory (word coum:aoa) 17 EOR}"”G countz24 26 record 4
20
EoF l 212g | 7
21
€ox record length random address
The record 3 peinter in the
directory has been updated

Figure 3-2. Modified Sample Random Access File Format

The shaded areas in the figure represent records that are still present in the file, but are

not referenced in the new directory. These areas will not be accessed by programs that
access this file randomly using the new directory.

RANDOM REQUEST PROCESSING

The user program can request that the system perform the specified read or write request at
the file position specified by the random request word (FET+6). If the file specified
resides on mass storage and the random processing bit is set (r parameter in FET+1), then
random access to the file can be performed. For a random write operation, the remainder of
the file (the portion following the data written) is not released. On a sequential write
operation, this portion of the file is released.

The user program is responsible for managing the random addresses. For any CIO operation
with r set in FET+1, the system returns the current random index (cri) in FET+6. The cri is
the position of the file when the operation is completed.
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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+l, if rr=0, a sequential write is per formed 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 per formed 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+100) 3 0
100 100

300 (300+100) 4 0]
100

EOF write (n+200) 243 (243+200) 4 0
100 100

300 (300+200) 5 0
100

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

T All numbers are in octal.
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CIO PROCESSING ON SECURED SYSTEMS

CIO performs the following.additional processing on secured systems.

READING FILES

A read function (or an OPEN function that reads an index) performed on a file that has an

access level higher than your job’s current access level causes your job’s access level to
be raised to the access level of the file.

WRITING FILES

A write function (or a CLOSE function that writes an index) performed 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 access level of the job. Such a request on a tape file or an
attached direct access file constitutes a security conflict and is rejected (unless you have

speclal authorizations) since the access levels of these files cannot be changed while the
files are attached to a job.

CREATING FILES

If CIO creates a local file as the result of a WRITE or OPEN request, the file is normally
created with the same access level as the job’s current access level. If the access level
bit (bit 39) of FET+1 is set, however, the file is created with the access level specified
in FET+4, provided that access level is valid for the job. Specifying an access level lower

than the current access level of your job constitutes a security conflict, unless you have
special permission.

STATUS RETURNED BY CIO

If the access level bit (bit 39) in FET+1 is set, CIO returns the current access level of
the file to the access level field in FET+4 after each CIO request.

CIO OPEN AND CLOSE FUNCTIONS

Two macros are avallable for opening files.
e OPEN is applicable to all files.

e POSMF is applicable only to labeled multifile tapes.

Two macros are avallable for closing files.
e CLOSE is applicable to all files.

° CLOSER is applicable only to tape files.
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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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For mass storage files, all rewind functions are identical as are all
no-rewind functions. That is, the only effect function type has on a
mass storage file is to specify whether the file is to be rewound after
it is opened (READ, WRITE, ALTER, or REEL), or whether it is to remain
at its current position (READNR, WRITENR, NR, ALTERNR, or REELNR).

For magnetic tape files, READ, REEL, and ALTER perform identical

functions and can be used interchangeably, as can READNR, REELNR, and
ALTERNR.

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 information supplied by OPEN includes:

e The PRU size for the device to which the file is assigned (FET+4, bits 35 through

18). The PRU size returned for a magnetic tape file depends on the tape data format
(refer to appendix J).

e The type of device on which the file resides (FET+l, bits 59 through 48). Refer to
appendix E for a list of supported device types. In addition, bit 59 is set if the
device is a nonallocatable nonmass storage device.

The operations performed by OPEN depend on the type of device being used.

Mass Storage Operations

For mass storage files, if random processing is specified and proper pointers are set in
FET+7, the last record of the file is loaded into the buffer specified. The random index on
a file that is to be opened is expected to be the last record before the EOI. No EOFs may
intervene. No indication of the length of the index loaded is returned other than a zero
word in the buffer (OPEN clears the buffer before loading the index). If the huffer is too
small to accommodate the entire index, an abnormal termination code of 23g is entered in
FET+0, and the job step aborts unless the ep bit was set in FET+l. The random access bit
(FET+1, bit 47) is cleared during an OPEN operation if:

e The last record before the EOI is empty.

e If the index length (FET+7, bits 18 through 35) is not zero and the index area FWA
(FET+7, bits O through 17) is less than two or greater than the job field length,
the job step aborts.

e The file does not reside on mass storage.

For all OPEN functions on mass storage, the index for a file is loaded into the index area
specified.
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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 BYF,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 1s specified (code 140, 144, 160, or 340), the tape is
rewound to the load point of the current volume.

Nonstandard Lobeled Tape Processing

Since the system cannot write nonstandard labels, the job step aborts if a WRITE (144) 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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For standard label processing, all optional labels are ignored. If the FET for the file is
at least 15g words long, FET+1lg through FET+148 (refer to FET Description in section 2)
contain the HDR1 data. The actual format of the HDR1 label is shown in appendix J. The
HDR] fields are described in detail in Volume 3, System Commands. All fields contain
alphanumeric or numeric display code values. Alphanumeric fields are left-justified with
blank £i11, Numeric fields contain display code numeric digits and are right-justified with
display code zero fill.

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

The system reads and/or verifies the HDRI label if the tape is at the load point and a READ,
REEL, or ALTER option is selected (code 100, 120, 140, 160, 300, or 340), with the following
restrictions or requirements.

o If the FET length is less than 15g words, the system accepts a standard label
without verification.

e If the FET length is at least 15g words, the HDRl data in FET+llg through FET+l4g
is compared with that in the HDR1 label. Binary zero fields are not compared,
although the actual value read is returned to the field. If any nonzero field does
not match, the job step aborts.

- A nonzero retention cycle (FET+13g, bits 47 through 30) is used to calculate
an expiration date that is compared with that HDR1 field on the tape.

- The HDR1 label is transferred to the CIO buffer (as space permits), although

IN and OUT pointers are not updated to reflect the label information in the
buffer.

o All optional labels are ignored.

The system writes a new HDR1 label if the tape at load point is opened for the first time
with a WRITE operation specified (codes 104 or 144), and the FET length is at least l5g
words. Subsequent OPEN/WRITE operations (following an OPEN/READ or OPEN/WRITE) do not update
the label information, even if the file is opened, closed, and then reopened. The following
restrictions or requirements apply.

e If the FET is less than 15g words in length, the previous HDR1 label information is
not changed.

e If the FET length is at least 15g words, the system uses the information in FET+llg
through FET+1l4g for the HDR1 label. If any of the FET HDRl fields are binary zero,
the system uses the default value. The current date is used instead of the create
date field in the FET. A nonzero retention cycle field is used to calculate the
expiration date (default is current date).

° If a nonnumeric value is encountered in a numeric field, the job step aborts.

e Previous HDR1 label expiration date is enforced; if the label date has not expired,
the job step aborts. ’
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Example:

The following example opens a magnetic tape file for standard label processing and
verifies the HDR1 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
O0RG FET+11B |
FET11 VFD 60 /10HACCOUNT FI
FET12 VFD 42 /OHLE , 18/0HC01
FET13 VFD 12/0H01,18/0H003,30/0H79023
FET14 VFD 36 /0HSETID1, 24 /0HO001
ORG *
BUF BSS BUFL

OPEN  FET,REEL,R

In the preceding example, FET+llg through FET+l4g contain the HDR1 data. The tape is
rewound to the load point of the current volume and the HDRL data in the FET is compared
with the HDR1 label on the tape. If any field does not match, the job step aborts;
otherwise, the HDRl label is transferred to the buffer BUF where the user can further
process it (refer to appendix J for the format of the HDR1 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+11g
through FET+l4g to write a new HDR1 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+11g as follows:

17 (*]

FET+113%///W 3?ength of 1abe! buffer [ fwa of label buffer

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

59 11 0

Pttty it/ I
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Only bits 11 through O should be set by the user program to show the number of characters in
the label. This value must be 80 (120g), or the job step aborts.

Remaining fields may be used by the label processor. The last label should be followed by a
status word containing zeros in bits 11 through 0. Each label in the buffer appears, in
display code, with the same format it has on the tape.

The tape remains at its current position if a no rewind operation is specified (code 100,
104, 120, or 300). If a rewind operation 1s selected (code 140, 144, 160, or 340), the tape
is rewound to the load point of the current volume.

If the tape is at the load point and READ, REEL, or ALTER is selected (code 100, 120, 140,
160, 300, or 340), the system reads all labels to the first tape mark and verifies the HDR1
label, with the following exceptions.

e If the label buffer does not contain an HDR1 label, the system accepts the standard
label without verification.

e If the label buffer contains an HDR] label, any nonzero field in the label buffer is
compared with that HDR1 field on the tape. If any nonzero field does not match, the
job step aborts.

e All labels from VOL1 through the first tape mark are transferred to the label buffer
as space permits. Verification of additional labels is your responsibility.

The system writes a new HDRl label if the tape at load point is opened for the first time
with a WRITE operation specified (code 104 or 144). If the file has been opened prior to
the OPEN/WRITE, the label information is not updated even if the file 1s opened, closed, and
reopened. Further requirements and restrictions are as follows:

e VOL1 labels in the label buffer are ignored.

e If an HDRI label is not present in the label buffer, the system uses default values
to create the HDR] label for the tape.

e If an HDRI label 1s present in the label buffer, it 1s used to generate the HDRI
label on the tape. If any field in the label buffer 1is binary zero, the default
value for that field is used. The current date is used instead of the create date
in the buffer. The expiration date field is used; if zero, it defaults to the
current date.

o If a numeric field in the HDRI label contains a nonnumeric value, the job step
aborts. )

- @ Previous HDRl label expiration date is enforced; if the label has not expired, the
job step aborts.

e All user labels to be written must be present in the label buffer. All user volume
labels (UVL1 through UVL9), additional file header labels (HDR2 through HDR9), and
user header labels (UHL) in the label buffer are written to the tape. Nonapplicable
labels are ignored.
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Example:

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

BUFL
FET
TAPE1
BUF
LBUF

FET118B

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
18/3H023,6/14 ,36/0

3

24/,18/100,18/LBUF

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

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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CLOSE

CLOSE terminates operations on a file.

Macro format:

Location Operation Variable
CLOSE addr,type,r
addr Address of the FET for the CLOSE request.
type Type of function to be performed:

Type Function (with Code in Octal)

NR File is not rewound (130).

REWIND File is rewound (150).

UNLOAD Tape file is rewound, released, and unloaded; mass
storage file is released (170); it does not affect the
user program’s resource demand count (refer to UNLOAD
macro).

RETURN Tape file is rewound and released; mass storage file is
released (174); the number of tapes or packs scheduled
for the job may be decreased (refer to RETURN macro).

If type is not specified, REWIND is assumed.

r Auto recall option; if any value is specified for r, control is not

returned to the user program until the operation is complete.

If the file resides on mass storage, the random processing bit is set, and the proper
parameters are set in FET+7, CLOSE writes the data in the buffer specified in FET+7 at EOI
of the file. This normally is the index for the file. A random index is written at the EOI
only if the FET indicates that the file is random, the file’s EOI position has changed since
the last OPEN request, the file is not locked, and an index area is specified in bits 17

through 0 of FET+7.

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

level of the job.
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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
INDXL
FILE1
BUF
INDX

EQU  2001B

EQU 1008

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

BSS  INDXL

OPEN  FILE1,,R

CLOSE FILE1,,R

In this example,
end of the file.

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.

60459690 A

If the tape is unlabeled and the data format is S, L, or F, the system

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.

writes four tape marks.

the system writes the random index contained in the index buffer at the

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 (x1, bit

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

three tape marks.
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e If the tape is labeled and extended label processing is in effect (x1, bit
41 of FET+1, set), the system writes a tape mark, an EOFl label, all user
end-of-file labels (EOF2 through EOF9) and user trailer labels (UTL) present
in the extended label buffer, and two tape marks. All nonapplicable labels,
including EOFl and EOV1 labels, in the extended label buffer are ignored.
Refer to Extended Label Processing earlier in this section for a description
of the label buffer.

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

e The tape is labeled.

e Extended label processing is in effect (xl, bit 41 of FET+l, is set).

e A tape mark immediately follows.

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

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

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

[wote]

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

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

3-22

tRefer to the RESOURC command in Volume 3, System Commands.
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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+1, 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 1s 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 EOVl. 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.
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If the last operation was a read, the system performs the following steps.

a. If extended label processing is in effect, all labels following from EOVl to the
next tape mark are returned to the extended label buffer.

b. If the tape has an EOV2 label (except for SI unlabeled tapes) and was written
under NOS, the system extracts the VSN and proceeds to step 2.

¢+ If the user has specified the VSN of the next reel, the system proceeds to step
2‘

d. 1If the VSN of the next reel has not been specified and the tape has no EOV2
label, the system proceeds to step 2.

If the user processing option was selected, the system returns control to the user
with end-of-reel status set in the FET. The user processing option does not apply
to the RETURN (374) function.

If the user processing option was not selected, the system returns control to the
user program by setting the completion bit in the FET. In addition, if the tape is
labeled and the FET length is at least 15g words, the system increments the file
section number (FET+l4g, bits 23 through 0).

The system rewinds or unloads the tape as specified by the type parameter. The
current reel is always unloaded if the next reel is not known or mounted.

The system takes the following action if the file is continued on a subsequent reel.

e If the VSN of the next reel is known and the reel is mounted, the I/0
operation continues. If the VSN is not known or the reel is not mounted,
the system requests the operator to mount it (the tape must be mounted on

the same drive). Any labeled tape is accepted if the next VSN is not
specified.

o If the operation is a RETURN (374), a subsequent reel is not requested. The
file is returned after the EOV label sequence is written.

CIO READ FUNCTIONS

CIO processes the following read functions.

3-24

On a secured system, performing a read
function on a file that has a higher access
level than your job’s current access level
causes your job’s access level to be raised
to the access level of the file.
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RPHR (000)
RPHR causes one PRU to be transferred into the circular buffer.

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

000001f Full sector.
000021t EOR encountered.
740031F EOF encountered.
741031F EOI encountered.
fﬁ ) Macro format:
\
Location Operation Variable
RPHR addr,r
addr Address of the FET.
r Auto recall Bption; if r is specified, control is not returned to the
éww‘ 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:
o The available circular buffer space will not accommodate one full PRU.
f@@\ o An end-of-record or end-of-file is encountered.
e The end~of-information is encountered.

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

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

000011t Buffer filled.

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

fThis 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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Data is not transferred after an EOR or EOF mark is encountered. For tapes that do not have
a defined EOI (refer to appendix J), an operatiom that normally would terminate at EOI
terminates instead at EOF. Also, for S and L format tapes, the unused bit count is returned

to FET+6, bits 29 through 24, when the read is complete.

Macro format:

Location Operation Variable
READ 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.

READSKP (020)

READSKP performs a read function until the buffer is filled or until an EOR or EOF is
encountered. If the buffer is filled before an EOR is encountered, CIO positions the file

at the next EOR, EOF, or EOI, whichever is encountered first.

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

000021 Buffer filled or EOR encountered (file is positioned at beginning of
next record).

7400311 EOF encountered.

7410317 EOI encountered.

For tapes that do not have a defined EOI (refer to appendix J), an operation that normally

terminates at EOI terminates instead at EOF.

This is the only read function that performs the read operation if less than one PRU of

space is available in the buffer.

TThis status response 1s 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 FETH0 at the

beginning of this section.)
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Macro format:

Location

Operation Variable

addr

level

READSKP addr,level,r

Address of the FET.

Level number (0 through 17g) gpecified 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 gpecified:

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 EOF.

For S and L format tapes, only a request with level l7g is
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 0O, the system assumes 512 words for an S

tape and 3777778 for an L tape. Thus, if a READSKP is issued on an L tape and mlrs is O,
a block too large error occurs if a block is encountered that is larger than 377777g M

words.

READCW (200)

Macro format:

Location Operation Variable
READCW addr,level,r
addr Address of the FET.
level Termination level:
0-16g Continue reading over EOFs (stops at EOI or buffer
full). EOFs are returned in data as zero length
blocks with level 17g,
17g 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.
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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The READCW function performs a nonstop read of PRUs bounded by control words. The PRU

I?V/ ir Pl:-l’l size Mgubc l:‘!_3 block length :

P Parity error indication (is set for each block in error when reading
with the ep bit set in the FET).

c Bit 54 is set if coded operation (tape operations only).

PRU size Number of CM words in each PRU on the device (refer to appendix J for
a description of PRU sizes).

ubc Unused bit count (0<ubc<ll). Ignored for mass storage files. For I
and SI format tapes, ubc must be 0. For F, S, and L format tape read
and write operations, ubc is processed as accurately as possible
within the constraints of the hardware.

block length Count of the number of 12-bit data bytes in the PRU. For mass storage
files and I and SI format tapes, it must be equal to five times the
number of CM words occupied by the data.

level Logical record level number:
0-16g The PRU is an EOR.
17g The PRU is an EOF.

This function allows the user program to read nonstop and detect EORs and EOFs without
having to recall CIO for the next sequential read. Reading terminates normally if the
buffer becomes full or if the EOI is detected. If the request is made with the level number
equal to 17g (that is, FET+0, bits 17 through 14), reading stops at the next EOF.

This function may only be used with mass storage and magnetic tape devices.
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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.
la Address of the list.

The 1list is in the following format.

23 0

L ///////////////////////// raoq
Yttty reog

%{///////////// s

rsa,

////////////////////// 22 o

rsaj Random sector address.

w
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The status responses (bits 17 through O of FETH0) are:

740031F

0002111

RPHRLS (230)

Operation complete. Entire list read. The value of la in FET+5 is set
to terminator word.

Operation not complete. 1la in FET+5 contains the address of the next
entry of the list to be processed. If the buffer is full, r is set to
1. If the buffer is not full, CIO has reached an internal limit and has
stopped processing the list. After emptying the buffer, the user
program should call CIO again to continue processing the list.

The RPHRLS function reads the group of mass storage PRUs specified by a list supplied by the

user programe

This function performs the same operation as READLS except that each address

in the list specifies a single PRU instead of a record. After the single PRU specified by
each list entry is placed in the buffer, the list position is advanced.

Macro format:

Location Operation Variable
RPHRLS 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 FETH0 at the
beginning of this section.)
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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 O of FET+0) are:

000251t Buffer full.

7400317 EOF encountered.

7410311 EOI encountered.

Macro format:

(ﬁ 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 1s 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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READN (260)

The READN function reads data from an S or L format tape into the circular buffer. Reading
continues until one of the following occurs:

e The buffer is full.
e An EOF is encountered.
e The EOI is encountered.
Status responses (bits 17 through O of FET+0) are:
000261 Buffer full.
740271 T EOF encountered.

7412711' EOI encountered.

Macro format:

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

returned to the user program until the operation is complete.

Before this function is issued, the mlrs field in FET+6, bits 17 through O must be set to

the largest physical record that will be encountered. For S format, if mlrs is 0, the value

of the maximum block is assumed to be 512 words. For L format, if mlrs is 0, the assumed

maximum block is (LIMIT-FIRST-2). In addition, the file mode bit (FET+0, bit 1) must be set.

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

29 0

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

block size  Number of CM words in the physical record.

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

{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 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
EOI mark is encountered or the buffer is filled. Status responses (bits 17 through O of

FET+0) are:
000601 t Buffer full.

741031 1 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 functioms.

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.

f 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 FET+0 at the

beginning of this section.)
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WPHR (004)

WPHR writes one physical record from the circular buffer. If the buffer contains less than
one full PRU, no operation occurs.

Macro format:

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

returned to the user program until the operation is complete.

-WRITE (014)

WRITE transfers the contents of the circular buffer to the specified file. Writing

continues until the buffer contains less than one full PRU of data (a WRITER request empties
the buffer and writes an end-of-record on the file).

Macro format:

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

The * option sets the WRITE function code (CIO function

code 014g) in FET+0 and returns 'to the calling
program. The WRITE function is not performed at this
time.

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

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

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

WRITER writes the entire contents of the buffer to the file specified.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)

O WRITEF writes the entire contents of the buffer to the specified file. The last PRU

(ﬁﬁ\ 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:

fﬁ@x 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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WRITECW (204)

The WRITECW function performs a nonstop write of PRUs bounded by control words. The PRUs
are in the same format as specified for READCW. A level number of 178 on a PRU that
contains data is ignored. Data written using this function is stored on the device in the
same format as i1f it had been written with any other write function (that is, the control
words are not part of the data).

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

The WRITECW function cannot be used to
perform a write on a file attached in U
(update) mode.

Macro format:

Location Operation Variable
WRITECW addr,r
addr Address of the FET.
r Auto recall option:
* The * option sets the WRITECW function code (CIO

function code 204g) in FET+0 and returns to the
calling program. The WRITECW function is not performed
at this time.

If the symbol WRIF$ is defined in assembly and a data
transfer common deck attempts to issue a write request
(refer to Data Transfer Macros in this section), it
will use the CIO request set in the FET instead of a
WRITE (0l4g) request. The data transfer common

decks, by default, issue a WRITE (0l4g request if
WRIFS$ is not definmed). The WRITE macro can be used to
reset the FET after using the * option with a WRITECW,
WRITEN, or REWRITE macro.

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

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.

WRIFS$
oPL

FBUF
WBUF

IDENT  WRT

EQU
XTEXT COMCWTW

WRITECW F,*

WRITEW F,WBUF,1008B

FILEB  FBUF,20018,FET=13

BSS 20018
BSS 1008
END WRT

Control 1s not returned to the user program until the
operation is complete.
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" REWRITE (214) -

REWRITE performs the same operation as the WRITE function with the exception that it causes
the system to process the operation as a random function; that is, the remainder of the file
following the portion written is not destroyed. If the random parameters (r, rr, and w) are
not specified in the FET, the write operation takes place at the current position. If the
random parameters rr and w are specified, the normal random addressing procedures are
followed. The file to be rewritten must reside on mass storage. A subsequent CLOSE
function will not cause an update of the random index for the file, unless another CIO write
function has altered the position of EOIL since the last OPEN function.

REWRITE does not ensure that the new record
being rewritten is not longer than the
original record.

Macro format:

Location - Operation - Variable
REWRITE addr,r
addr Address of the FET.
T . Auto recall option:
* The * option sets the REWRITE function code (CIO

function code 214g) in FET+0 and returns to the
calling program. No actual REWRITE function is
performed at this time.

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

other Control is not returned 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 173, 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.
T 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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OVWRITE (244, 254)

The OVWRITE macro destroys the existing contents of a mass storage file by writing a
specified binary pattern of information to the file. The entire file from BOI to EOI is

rewritten.

This macro overwrites local files and attached direct access permanent files. In order to
overwrite an indirect access permanent file, execute an OVWRITE macro on a local copy of the
file followed by a REPLACE macro.

Macro format:

Location

Operation Variable

addr

pat

RETURN

3-40

OVWRITE addr,pat ,RETURN, r

Address of the FET.

The pattern of information to be written to the file. If pat is X, the
file is first overwritten with binary zeros, then with binary ones,
then with an alternating pattern of binary ones and zeros. If pat is
omitted or if any value other than X is specified, the file is
overwritten with binary zeros.

If RETURN is specified, CIO function 254 is issued and the file is
returned after processing. If RETURN is not specified, CIO function

244 is issued and the file is not returned.

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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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
(ﬁﬁ\ 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.

F“ 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 23 17 0

WWW we /7] block size |

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

block size Number of CM words in the physical record.
\
The system compares the mlrs and ubc fields in FET+6 using information from this header.

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

The following functions control the positioning of a file. If the FET indicates that the

file is being accessed randomly, the random address of the new position (cri) is always
returned.

Status responses assume coded mode (bit 1 of FETH0 clear). If binary mode is specified (bit

1 of FETH0 set), the responses end in 3 instead of 1. For example, 041 for coded mode is
043 for binary mode.

BKSP (040)

BKSP causes a file to be backspaced one logical record. 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

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

If the operation terminates on an EOF, 17g 1s returned to the FET level

number (1ln) field
(FET+0, bits 17 through 14).

Macro format:

Location Operation Variable
BKSP 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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BKSPRU (044)

BKSPRU causes the file to be backspaced the specified number of physical records. If the
BOL 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+l
call to CIO. (Refer to the format of the call to CIo.)

For tape files, if the operation terminates on an EOF,

178 is returned to the FET level
number (1ln) 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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If the file resides on magnetic tape, the action the system takes depends on the last I/0
operation performed.

The system responds to a REWIND request as follows:
1. If the last operation was a write, one of the following operations is performed.

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

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

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

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

2. The system rewinds the tape to the beginning of data of the current file. This
operation is performed automatically even if the current file begins on another reel.

UNLOAD (060)

UNLOAD causes the specified file to be rewound and unloaded. If the file resides on mass
storage, UNLOAD performs the same function as RETURN. For tape files and files residing on
removable packs, the UNLOAD function does not decrease the number of tape or pack resources
scheduled for the job via the RESOURC command.

Macro format:

Location Operation Variable
UNLOAD 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.

If the file resides on magnetic tape, the action the system takes depends on the last I/0
operation performed.
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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.

e 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 ig 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. :

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.
T 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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~ POSMF (110)

The POSMF macro opens and/or positions standard ANSI-labeled multifile magnetic tape sets to
a member of the set. The file to be opened is determined by the contents of the label
fields of the FET or, if the x1 bit is set, the contents of the HDR]l label in the extended
label buffer. The relative position of the file within the multifile set is specified by
the file sequence number field.

Macro format:

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

returned to the user program until the operation is complete.

$tandard ANSI Labeled Multifile Set Processing

The PRU size (FET+4, bits 35 through 18) and device type (FET+l, bits 59 through 48) are
returned to the FET as described in appendix J. The FET length must be at least 15g words.

A multifile set is positioned to read an existing file if the file sequence number in the
FET is not display code 999. The following restrictions and requirements also apply.

e The tape is positioned to the first member of the multifile set whose HDRl fields
match the HDRl data in FET+llg through FET+14g. Binary zero fields are not
compared. A nonzero retention cycle is used to calculate an expiration date that is
compared with that on the tape. If all fields do not match, the search continues.

e If the explicit or imﬁlicit position number is greater than that of the last member
file (that is, the matching HDRl was not found), POSMF isg terminated, returning an

end-of-set status (2lg set in bits 13 through 9 of FET+0) and updating the file
sequence number field in the FET to one greater than that of the last member file.
The HDR1 for the last member file is.transferred to the CIO buffer, although IN and
OUT are not updated. The current job step aborts.

° If the desired file is located, the HDRl label is transferred to the CIO buffer, as
space permits, although the IN and OUT pointers are not updated to reflect the label
information in the buffer. Actual values read are returned to the label FET fields.

e All optional labels are ignored.
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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:

o 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).

© 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. :

o The system writes a new HDRl label to the tape with the following results.

The file sequence number of the new HDR1 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 élways 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+llg through FET+l4g is
used to create the HDRl label. The default value is used for any FET HDRI1
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).

60459690 A

3-47



A multifile set is positioned to read an existing file if the file sequence number in the
buffer HDR1 label is not display code 9999. The following requirements also apply.

The tape is positibned to the first member of the multifile set whose HDR1 label
matches that in the label buffer. Binary zero fields are not compared. If the
fields do not match, the search continues.

If the explicit or implicit position number is greater than that of the last member
file (that is, the matching HDRl was not found), POSMF ig terminated, returning an
end-of-information status (2lg in FET+0, bits 13 through 9).

If the desired file is located, all labels from HDR1 through the next tape mark are
transferred to the label buffer, as space permits. The user program is responsible
for verification of additional labels.

A multifile set is positioned to write a new file if the file sequence number in the buffer
HDR1 label is display code 9999. Further requirements or restrictions are as follows:

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 existing HDRl label on the tape is all blanks (the

" set ID field in the buffer HDR1 label must be nonblank if the set is to be

extended in the future).

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

The system writes a new HDRl label and all additional user labels to the tape with
the following results.

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

The file section number in the HDR! 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 the extended label buffer is
used to generate the HDR1 label on the tape. The default value is used for
any buffer HDR1 field that is bimary zero. If a numeric field contains a
nonnumeric value, the job step aborts.

The creation date field in the buffer HDR1 label is ignored the current
date is always used.

All additional user file header labels (HDR2 through HDR9) and user header
labels (UHL) in the label buffer are written to the tape. Nonapplicable
labels are ignored.

60459690 A

J )



DA

Example 1:
1. BLANK,VSNSTEST,D=HY,MT.
Creates a labeled tape with SETID defaulted to blanks.
2. LABEL,TAPE,VSN=TEST,LB=KL,F=S,6MT.
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).

>
<O
«o0
-

file 1 file 2
Volume I VOL! HDRY |%x] dota |x | EOF1 |x | HDR! | & data |« |EOVI

E F G H I
v v \ \ \
file 2
dato file 3
Volume IT VOL1 HDR! |%] (cont) | | EOF1 |% | HDR1 | % | data + | EOF1 |
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e The following steps create a multifile set with this structure.

l.

OPEN or LABEL

Write data
POSMF
Write data
POSMF
Write data

REWIND

With section number=l, sequehcé number not ‘specified

(default is 1).

(File set 1).

With sequence number set to 999.
(Goes over end of reel) (file set 2).
With sequence number set to 999.
(File set 3).

This causes the trailer label at H to be written. The
tape ‘is thén rewound to the beginning of Volume II’
(position E) and then the file is positioned forward to
G. The tape is not necessarily at load point following
a rewind of a multifile set member, rather at the start
of the multifile set member. The only means, at this
point, to position to the beginning of Volume I is to
issue a POSMF with sequence number 1.

o If the multifile is positioned at the end of file set member 2 (F), a rewind

positions the tape to the beginning of Volume I since file set member 2 begins
on Volume I, and then positions Volume I to D.

e By writing over file set member 2, file set member 3 is destroyed.

e A POSMF 999 followed by a WRITE creates a file set member at I.

e To copy all three file set members, the following technique may be used.

1.

2'

3.

4,

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

READ to EOI.

(€)

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

READ to EOI.

(F)

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

READ to EOI.

(H)
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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 9999.%

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 QN<1, and it is the first OPEN on the file, then an OPEN/WRITE is
performed. :

Although the sequence number field in the HDRl 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.
T 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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SKIPF (240)

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

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

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

02617
7402717
7412717

Macro format:

Last record skipped was EOR.
Last record skipped was EOF.

EOI encountered.

Location Operation Variable
SKIPF addr,n,r
addr Address of the FET.
n Number of records to skip; if n is omitted, 1 is assumed.
r Auto recall option; if r is specified, control is not returned to the
user program until the operation is complete.
SKIPFF (240)

SKIPFF skips forward the specified number of files.

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

740271F
741271%

Macro format:

Last record skipped was EOF.

EOI encountered.

Location Operation Variable
SKIPFF addr,n,r
addr Address of FET.
n Number of files to skip; if n is omitted, 1 is assumed.
r

1This status response is returned for a coded FET.

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

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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SKIPE! (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 O of FET+0 is 741271. On
tape files where no EOIL is defined, the skip operation stops at an EOF.

Macro format:

Location Operation Variable
SKIPEI 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<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>