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PREFACE o

This manual provides information useful to the Assembly

language programmer for designing, executing, and checking out

applications.

The manual describes system sarvices available to the
programmer for:

e System control .
e Input/output to peripheral devices L Tow T
e Input/output to communications devices.

The system services described include:

e Executive routines that can be invoked by monitor calls or :

macro calls

¢ Drivers servicing peripheral devices

¢ Line protocol handlers servicing communications devices.

Macro calls mentioned in this volume are described more fully

in the Sygtem Programmer's Guide, Vol. II (C206-00). Assembly

language is described in the Assembly Language Reference
(C238-00) .

This manual covers the following topics related to program

preparation, execution, and checkout:

Gaining access to the system

Naming and manipulating files

Preparing a source program with the Line Editor
Linking

Debugging

Taking memory dumps.
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Notational Symbols
The following symbols are used in this manual to define the
format of command and directive lines:

Square brackets [ ] indicate an optional entry.

Bracesl{} enclose entries from which the user must make a
choice.

Lowercase letters (e.g., id) indicate a symbeolic variable
whose exact value must be supplied by the user.

The character 4 indicates one blank space.
User Typeins
. shading Y Indicates user input to the system.
Headi Hi l
Each section and appendix of this document is structured

acccording to the heading hierarchy shown below. Each heading
indicates the relative level of the text that follows it.

4 - ¢

= Level ) Heading Format
1 (Highest) " ALL CAPITAL LETTERS, UNDERLINED
2 Initial Capital Leti Underlined
l3 ALL CAPITAL LETTERS, NOT UNDERLINED
;_ 4 (Lowest) Initial Capital Letters, Not Underlined

USER COMMENTS FORMS are included at the back of this manual.
These forms are to be used to record any corrections, changes, or
additions that will make this manual more useful.

£
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The following publications constitute the GCOS 6 MOD 400 T
manual set. Refer to the "Software/Manual Directory® of the
i for the current revision number
and addenda (if any) of relevant release-~specific publications.

Manuals are obtained by submitting a Honeywell Publications

Order Form to the following address: ) -
R HIRE AP S T
Honeywell Information Systems Inc. —
‘ 47 Harvard Street ( DTS ,
Westwood, MA 02030 " s DA s

-

Attn: Publications Services

Honeywell software reference manuals are periodically updated
to support enhancements and improvements to the software. Before
ordering any manuals, vou should refer te the Guide fo Software
Documentation to obtain information concerning the specific
edition of the manual that supports the scftware currently in use
at your installation. If you use the four-character base
publication number to order a document, you will receive the
latest edition of the manual. The Publications Distribution
Center can provide specific editions of a publication only when
supplied with the seven- or eight-character order number listed

in the Guide ro Software Documentation. -

[l ~t

Honeywell applications software packages, such as INFO 6, ‘'~P8
TOTAL 6, and TPS 6, provide specialized services. Contact your —
Honeywell representative for information concerning the
availability of applications software and supporting
documentation. g
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Base
~ Publication

—Number ’ Manual Title I
Cz01 GCOS 6 MOD 400 Guide to Software
Documentation
CzZ02 GCOS 6 MOD 400 System Building and
Administration
Cz03 GCOS 6 MOD 400 System Concepts
CzZ04 GCOS 6 MOD 400 System User's Guide
CzZ05 GCOS 6 MOD 400 System Programmer's Guide -
Volume I )
Cz206 GCOS 6 MOD 400 System Programmer's Guide ~
Volume II
cz07 GCOS 6 MOD 400 Programmer's Pocket Guide
€209 GCOS 6 MOD 400 System Maintenance Facility
Administrator's Guide
- CZ10 GCOS 6 MOD 400 Menu Management/Maintenance
Guide
Cz15 GCOS 6 MOD 400 Application Developer's Guide
~_ CzZl6 _ GCOS 6 MOD 400 System Messages
Cz17 "7 GCOS 6 MOD 400 Commands
czls8 GCOS 6 Sort/Merge “e B
CZl9 GCOS 6 Data File Organizations and Formats
C%20 GCOS 6 MOD 400 Transaction Control Language
Facility
Cz2l GCOS 6 MOD 400 Display Formatting and Control
CZ34 GCOS 6 Advanced COBOL Reference
Cz35 GCOS 6 Advanced COBOL Quick Reference Guide
CZ36 GCOS 6 BASIC Reference
Cz37 GCOS 6 BASIC Quick Reference Guide
€238 GCOS 6 Assembly Language (MAP) Reference
. CzZ39 GCOS 6 Advanced FORTRAN Reference
. Cz40 GCOS 6 Pascal User's Guide
- CZ41 GCOS 6 RPG-II Reference
— €247 Data Entry Facility-II User's Guide
CZ48 Data Entry Facility-Il Operator's Quick
Reference Guide
Cz52 DM6 I-D-S/II Programmer's Guide
Cz53 DM6 I-D-S/II Data Base Administrator's Guide
¢ N €254 DM6 I-D-S/II Reference Card
CzZ59 Level 6 to Level 6 File Transmission Facility
User's Guide
CZ60 Level 6 to Level 66 File Transmission
Pacility User's Guide
Czé6l Level 6 to Level 62 File Transmission
Facility User's Guide
CZ62 BSC Transport Facility User's Guide
€263 2780/3780 Workstation Facility User's Guide
C264 HASP Workstation Facility User's Guide
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Base
Publication

~Number

C265
C%66
Cz71
Cz72
Cz73

Programmable Facility/3271 User's Guide
Remote Batch Facility/66 User’s Guide

DMé TP Development Reference e,
DM6 TP Application User's Guide o
DMé TP Forms Processing

In additiéh, the following publications provide suppleﬁéntary

information:

AS22

ATO7
ccrl

cpl8 . ... -
FQ41l - .-

Level. 6 Models 6/34, 6/36, and 6/43
Minicomputer Handbook

Level 6 Communications Handbook ERET

Level 6 Minicomputer Systems Handbook

Level 6§ MOD 400/600 Online Test and
Verification Operator's Guide

Writable Control Stoze User's Guide e

_ Users should be aware that a Software Release Bulletin
accompanies each software product ordered from Honeywell. You
~ .. should consult the Software Release Bulletin before using the

software.

Contace your Honeywell representative if a copy of the

Software Release Bulletin is not available.
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Section 1~
INTRODUCTION

Volume I of the System Programmer's Guide provides general
information useful to the Assembly language programmer for
designing, executing, and checking out applications. The
following subsections describe more spec;flcally the content and
organization of the manual. ) <

SYSIEM FUNCTIONS
. Sections 2 through 12 of the manual describe services

provided by the system that can be invoked or controlled by
Assembly language programs.

System Service Macro Calls

Sections 2 through 4 describe system services (functions)
that can be invoked by macro calls or monitor calls. These are
services for system control, file management, record management,
and input/output to peripheral and communications devices. Table
1-1 lists alphabetically the macro calls by which system
functions can be invoked. Throughout this manual, functions are
referred to by their corresponding macro calls.

The user can also invoke a function by a monitor call (MCL)
instruction followed by the function's code. The function code
assigned to each function/macro call is shown in column 3 of
Table 1-1, N
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The manual provides an overview of functions belonging to the
same group. In Section 2, for example, all the functions related
to semaphores are listed together. Semaphores are there defined
as a mechanism for the sharing of a resource among members of the
same task group. The part played in this mechanism by each of
the listed functions is briefly indicated. Thus, the manual
informs the user of available macro calls and indicates their
functional relationship.

Volume II of the System Programmer's Guide, by contrast,
describes each macro call individually. The individual
descriptions provide information (relating to macro call
arguments and register contents) that enables the user to
actually employ the call in the application.

Device Dri 3 Line Prot 1 Handl

Section 6 describes the system software used for transmitting
data between applications and peripheral (non-communications)
devices. The section deals mainly with the data structures and
¢codes by which the user instructs the device drivers and by which
the drivers report the status of requested operations. {Macro
calls related to input/output are discussed in earlier sections.)

Section 7 provides an overview of line protocol handlers,
which are used for transmitting data between applications and
communications devices. Sections 8 through 12 describe in detail
the ATD, STD, PVE, BSC, and TTY line protocol handlers.

The sections mentioned above describe system services that an
Assembly language application can utilize. The remaining
sections of the manual describe procedures for preparing,
executing, and checking out an application, once it is designed.

Section 13 tells the user how to gain access to the system
from a terminal, Section 14, "File System Conventions®, explains
conventions for naming and procedures for manipulating both files
and directories. Section 15 explains how to create a source file
using the Line Editor.

Programming considerations, such as trap handling and calling
external procedures, are treated in appendices.

Information on assembling a program is provided in
Appendix C. Section 16 explains how to link object modules.
Debugging, Memory Dumps, and Patch facilities are described in
Sections 17 through 20. Thus, the sequence of the last eight

sections (Sections 13 through 20) roughly follows the sequence of

procedures involved in program preparation and checkout.
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Table 1-1. System Service Macro Calls
~ Macro Function
Call Name| Function Description Code Function Group
(1) {2) (3) ‘ {4)
SABGRP Abort group oD/0A Task group control
SABGRQ Abort group request 0D/07 " | Task group control
SACTID Account 14/02 Identification and
identification information
$SACTVG Activate group 0D/09 Task group control
$ALARM Alarm 15/25 Terminal operator
communications
SASPFIL Associate file 10/10 File management
~~1|  sBuaT Bound unit, attach 0C/09 Task control
$BUDT Bound unit, detach 0C/0B Task control
T ssump Bound unit 14/06 Identification and
N identification information
$BULD Bound unit, load 0C/0A Task control
3 $BUXFR Bound unit transfer 0C/07 Task control
_ $SCANRQ Cancel regquest 0C/01 Task control
*  $CIN Command in 08/02 Standard system
o file 1/0
SCRPFL Checkpoint file 0D/11 Task group control
$CKPT Checkpoint 0D/OF Task group control
N
$CLFIL Close file 10/55-10/57 } File management
S$CLPNT Clean point 0C/13 File management
$CLRSW Clear external 0B/02 External switch
switches

C205-00



Table 1-1 {cont).

System Service Macro Calls

Macro Function
Call Name| Function Description Code Function Group
(1} (2) (3) (4)
$CMDLN Command line process | 0C/08 Task control
SCMSUP Console message 09/02,09/03 |Operator interface
suppression
$CNCRQ Cancel clock request 05/01 Clock
SCNSRQ Cancel semaphore 06/01 Semaphore handling
request
$CRB Clock request block - Data structure
generation
$CRBD Clock request block - Data structure
offsets generation
$CRDIR Create directory 10/A0 File management
$CRFIL Create file 10/30 File management
SCRGRP Create group 0D/03 Task group control
SCREKDB Create file key - Data structure
descriptor block generation
} offsets
$CROAT Create overlay area 07/0A Qverlay handling
table
$SCRPSB Create file parameter - Data structure
structure block generation
offsets
$CRRDB Create file record - Data structure
: descriptor block generation
) offsets
SCRSEG Create segment 0c/0C Task control
$CRTSK Create task 0C/02,0C/03 | Task control
$TWDIR Change working 10/B0 File management
directory
SDFCKP Defer checkpoint 0c/19 Task control
1-4 CzZ05-00
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Table 1-1 (cont).

System Service Macro Calls

Macro Function
Call Name|{ Function Description Code Function Group
(1) (2) (3) (4}
$DFRHD Defer request on head { 01/0D Request and Return
SDFRTL Defer request on tail | 01/0C Request and Return
SDFSM Define semaphore 06/04 Semaphore handling
$DIPSB Device information - Data structure
parameter structure generation
block offsets
SDLDIR Delete directory 10/a5 File management
SDLFIL Delete file 10/35 File management
$DLGRP Delete group 0D/04 Task group control
$DLOAT Delete overlay area 07/0D Overlay handling
table
$DLREC Delete record 11/30,11/31 | Data management
SDLSEG Delete segment 0C/0D Task control
SDLSM Delete semaphore 06/07 Semaphore handling
$DLTSK Delete task 0C/04 Task control
SDQPST Dequeue and post 01/08B Request and Return
SDSFIL Dissociate file 10/15 File management
$DSTRP Disable user trap 0A/02 Trap handling
SELEND Error logging end 02/09 Physical 1/0
$ELEX Error logging 62/07 Physical I/0
information, exchange -
$ELGT Error‘logging 02/08 Physical I/0
information, get
SELOG Error loaging table - Data structure
- genearation
S$ELST Error logging, start | 02/05 Physical I/0
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Tabhle 1=1 {cont)., System Service Macro Calls

Macro Function
Call Name| Function Description Code Function Group
(1) {2) (3) (4)

$ENTID Entry point 14/07 Identification and
identification . information ;.-¢

SENTRP Enable user trap 0A/01 Trap handling

$SERQOUT Error out 08/03 Standard systen

£ile I/0

SEXTDT | External date/time, | 05/04 Date/time
convert to

$EXTIM External time, 05/05 Date/time <. ...
convert to

SFIB File information - Data structure
block generation

SFIBDM File information - Data structure
block offsets (data generation
management access)

SFIBSM File information - Data structure
block offsets generation
(storage management

! access) ¥

$GAPIL Get file access 16/7¢C File management
rights

$GAPSB Get file access - Data structure
rights parameter generation

] structure block

offsets

$GDTM Get date/time 05/06 Date/time

$GIDEV Get device 10/66 File management
information 2z

$SGIFAB Get file information, - Data structure
file attribute block generation
offsets

$GIFIL Get file information 10/60 File management

= TmheTTe paTTT ¢ BT P TS 4N wsmreypueemmmree—amm a7 4 A e e -ty w
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Table 1-1 (cont}.

System Service Macro Calls

Macro Function
Call Name| Fupction Description Code Function Group
(1) {2} (3} (4)
$GIKDB Get file information, - Data structure
key descriptor block generation
offsets
$GIPSB Get file information, - Data structure
parameter structure generation
block offsets
$GIRDB Get file record - Data structure .
descriptor block generation
offsets
$GMEM Get memory/get 04/02,04/03 | Memory allocation
available memory
$GNP1IL Get name 10/3¢C Pile management
SGNPSB Get names parameter - Data structure
structure block generation
offsets
SGRFIL Grow file 10/38 File management
$GRPID Group identification ; 14/08 Identification and
information
$GRPSB Grow file parameter - Data structure
. structure block generation
offsets
SGTACT Get file accounting 10/42 File management
information
$GTFIL Get file 10/20 File management
$GTPSB Get file parameter - Data structure
structure block generation
offsets
$GWDIR Get working directory| 10/C0O File management
$HDIR Home directory 14/0B Identification and
information
SINDTM Internal date/time, 05/07 Date/time
convert to
' ' 1-7 Cz205-00



Table 1-1 (cont).

System Service Macro Calls

e’
Macro Function
Call Name| Function Description Code Function Group
(1) (2) (3) (4)
$IORB Input/output regquest - Data structure
block generation
S$IORBD Input/output request - Data structure
block offsets generation
| L]
$KILLT Kill (abort) task 0Cc/11 Task control
SMACPT Message group, accept |15/01 Intergroup message
facility =
$SMCME Message group, cancel |15/06 Intergroup message
enclosure facility —_
$SMCMG Message group, count 15/07 Intergroup message
facility
SMDFIL Modify file 10/41 File management
$MDPSB Modify file parameter - Data structure
structure block generation
offsets 1 = vvas R
$MGCRB Message group B« Data structure -
control regquest block generation
I - b ;"‘;}.
$MGCRT Message group control - Data structure
request block offsets generation
$MGIRB Message gioup - Data structure
initialization generation
request block ~
$MGIRT Message group - Data structure
initialization < generation
request block offsets i
$MGRRB Message group, - Data structure
y recovery request ' generation - )
block .
$MGRRT Message group - Data structure
recovery request generation
block offsets
1-8 Cz05-00




Table 1-1 (cont).

System Service Macro Calls

Macro Function
Call Name| Function Desc¢ription Code Function Group
(1) {2} (3) (4)
SMINIT Message group, 15/02 Intergroup message
initiate facility
$MODID Mode identification 14/03 Identification and
information
SMRECV Message group, 15/03 Intergroup message
receive facility
SMSEND Message group, send 15/05 Intergroup message
facility
SMTMG Message group, 15/04 Intergroup message
terminate facility
$NCIN New command in 08/06 Standard system
file 1/0
$NMLF New message 08/08 Standard systenm
[ library file I/0
$NPROC New process 0D/0B Task group control
SNUIN New user input 08/04 Standard system
file 1/0
SNUOUT New user output 08/05 Standard system
. file 1/0
$SOPFIL Open file 10/50,10/51 {File management
SOPMSG Operator information | 09/00 Operator interface
message
SOPRSP Operator response 09/01 Operator interface
message
SOVEXC Overlay, execute 07/C0 Overlay handling
SOVLD Overlay, load 07/01 Overlay handling
SOVRCL Qverlay release, 07/07 Overlay handling
wait, and recall
SOVRLS Overlay area, release) 07/06 Overlay handling
‘ 1-9 €205-00



Table 1-1 (cont). System Service Macro Calis
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Macro Function
Call Name| Function Description Code Function Group
(1) (2) (3) (4)
$OVRSV Overlay area reserve, | 07/05 Overlay handling
and execute overlay
$OVST Qverlay status 07/03 Overlay handling
$OVUN Overlay, unload 07/0C Overlay handling
$PERID Person identification | 14/01 Identification and
information
$PPNTL Postpone request on 01/0E Request and Return
tail
$PRBLK Parameter block - Data structure
generation
SPRFAU Profile record, 24/42 User registration
accounting update
SPRFCR Profile record, 24/20 User registration
create . v A RN
SPRFDL Profile record, 24/30 User registration
delete
SPRFGT Profile record, get 24/10 User regigtration
$SPRFIP Profile record, get 24/12 User registration
user information -
S$PRPUP Profile record, 24/40 User registration
update
SRBADD Return request block 01/07 Request and return
address . -
$RBD Request block - Data structure
displacements generation
$SRBOOT Reboot 20/06 Software reboot
SRBPRM Modify reboot 20/08 Software reboot
parameters .
SRCLHD Recall from head 0L/0F Request and return
SRDBLK Read block 12/00-12/04 | Storage management
1-10 Cz05-00

My e d e me

N



Table 1-1 {cont).

System Service Macro Calls

Macro Function -
Call Name| Function Description Code Function Group
(1) (2) {3) (4)
$RDREC Read record 11/10-11/16, |Data management
11/19
$RDSW Read external 0B/00 External switch
switches
SRETRN Return - Request and return
SRLDMP Unlock dumpfile 20/04 Software reboot
$RLSM Release semaphore 06/03 Semaphore handling
SRLTML Release terminal 17/04 Terminal function
SRMEM Return memory/return | 04/04,04/05 |Memory allocation
partial block of
memory
SRMFIL Remove file 10/25 File management
SRNFIL Rename file/rename 10/40 FPile management
directory . -
$ROLBK Roll back (recover) 0c/14 File management
files
SRPDFC Report message, dis- OF/04 Message reporter
play formatting and
control
SRPMSG Report message 0F/03 Message reporter
$ROBAT Request batch CE/00 Batch
SRQCL Request clock 05/00 Clock
$RQGRP Request group 0D/00 Task group control
$RQIO Request I/0 02/00 Physical I/0
SRQSM Request semaphore 06/00 Semaphore handling
$ROSPT Request specific 17/02 Terminal function
terminal
$RQTML Request terminal 17/03 Terminal function

1-11
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Table 1-1 (cont).

System Service Macro Calls

Macro Function
Call Name| Function Description Code Function Group
08 (2) (3) (4)
SRQTSK Request task 0c/00 Task control
SRS Restart 0D/10 Task control
$RSVSM Reserve semaphore 06/02 Semaphore handling
$RWREC Rewrite record 11/40,11/41 |Data management
SRVFPW Reverify password 24/01 User registratior
$SDL Set dial 18/00 Communications
$SETSW Set external switches} 0B/0l External switch
$SGRPA Set group attributes | 0D/13 Task group control
$SGTRP Signal trap 0a/03 Trap handling
$SHFIL Shrink file 10/37 , . File management
SSHPSB Shrink file parameter - Data structure
structure block generation
offsets
$SPGRP Spawn group 0D/05 Task group control
$SPTSK Spawn task 0C/05,0C/06 ,] Task control
0C/15
$SRB Semaphore request - Data structure
block generation
$SRBD Semaphore request - Data structure
block offsets generation
$STMP Status memory pool 04/06 Memory allocation
$STTY Set terminal file 10/458 File management
characteristics 3
$SUSPG Suspend group 0D/08 Task group control
1-12 Cz05-00
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Table 1-1 (cont}. System Service Macro Calls

Macro Function
Call Name | Function Description Code Function Group
(1) (2} (3) (4)
$SUSPN Suspend for interval; | 05/02,05/03 | Clock
suspend until time '
$SWFIL Swap file 10/5a File management
$SYSAT System attribute 14/11 Identification and
information, get information
$SYSID System identification |14/04 Identification and
information
$TEST Test completion 01/02 Request and return
status
$TFIB File information - Data structure
block offsets (data generation
and storage manage-
ment access)
$TGIN Task group input 14/0C Identification and
information
STIFIL Test file for input 10/62 File management
$TOFIL Test file for output | 10/63 File management
$TRB Task request block - Data structure
. generation
$STRBD Task request block - Data structure
’ offsets generation
STRMRQ Terminate request 01/03,01/04 | Request and return
S$TRPHD Trap handler connect | 0A/00 Trap handling
SUSIN User input 08/00 Standard system
file I/0
sSuUsouUT User output 08/01 Standard system

file 1/0

1-13
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Table 1-1 (cont}.

System Service Macro Calls

Macro Function
Call Name{ Function Description Code Function Group
(1) {2) (3) (4)
$USRID User identification 14/00 Identification and
information
$VLCKP Validate checkpoint 0D/12 Task group control
SWAIT Wait 01/00 Request and return
SWAITA Wait any 01/01 Request and return
SWAITL Wait on regquest list 01/01 Request and return
SWAITM Wait on multiple 01/01 Request and return
requests
SWIFIL Wait £ile {input) 10/64 File management
SWLIST Wait list generate - Data structure
generation
SWLSTM Wait list, generate - Data structure
multiple generation
SWOFIL Wait file (output) 10/65 File management
SWRBLK Write block 12/10,12/11 | Storage management
SWRREC Write record 11/20-11/26 | Data management
SWTBLK Wait block 12/20 Storage management
SXFERU Transfer user 17/06 Terminal function
SXPATH Expand pathname 10/D0 File management
SXRETU Transfer and re- 17/07 Terminal function
turn user
1-14 C205-00
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Section 2

SYSTEM CONTROL
FUNCTIONS

This section summarizes and briefly describes the system con-
trol macro calls that provide user access to system control
functions. The macro calls are presented according to their
functional groupings (see Table 1l-1, column 4) as follows:

Batch

Clock

Communications

Date/time N

Error handling

Identification and information
Memory allocation

Message facility (intergroup)
Message Reporting

Operator interface

Overlay handling
Physical I/0
Request and return
Secondary user terminal
Semaphore handling
File system 1/0
Task control

Task group control
Trap handling

User registration
Software reboot

See Volume II of this manual for a detailed description of

each macro routine/call.
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BATCH JFTUNCTIONS

The macro routine call for batch functions allows a mode of
program execution that requires no personal interaction with the
system. To use the batch functions, the user prepares a file
that is to act as the command input file and the user input
file. All commands and program input are read from this file by
the batch task group when your reguest executes.

The macro routine/call is:
Request Batch Execution $RQBAT
CLOCK FUNCTIONS

The macro calls for clock functions allow user control of
task execution according to an elapsed time period. These macro
calls use the clock manager. The clock manager is a system com-
ponent whose primary function is satisfying/completing task
requests at a specified time or after a specified interval.

The clock manager services interrupts from the real-time
clock. At each interrupt, the clock manager ascertains whether
the time interval associated with a request to initiate execution
of the task has been satisfied. Depending on information con~
tained in the clock request block (see Appendix D), the system
will do one of the following: - . -

e Activate a task ) i

e Schedule an indicated request block . ) :

® Release a semaphore.

The clock macro calls act to:
¢ Connect a clock request block to the timer gqueue >~
¢ Disconnect a clock request block from the timer queue

e Suspend the issuing task until an interval of time has
passed

¢ Suspend the issuing task until a given'date/time.
Tha clock function macro calls are:

Cancel Clock Reguest S$SCNCRQ

Request Clock $RQCL

Suspend for Interval $SUSPN
Suspend Until Time $SUSPN

L N R

Volume II describes the Clock Request Block ($CRB) macto
_call, which generates a clock request block.
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COMMUNICATIONS FUNCTIONS

The macro call for communications functions allows the user
to set a telephone number to be used for automatic dialing. The
macro routine/call is:

Set Dial $SDL

Section 4 discusses macro calls, other than Set Dial,
applicable to communications processing.

DATE/TIME FUNCTIONS p
The macro calls for date/time functions allow the user to:
e Obtain the current internal date/time value

& Convert the internal date/time value to external date/time
format

® Convert, the internal date/time value to external time
format

; Convert an external date/time value to internal format.

ff The date/time macro calls are:
¢ External Date/Time, Convert to SEXTDT
e¢ External Time, Convert to SEXTIM
® Get Date/Time SGDTM
e Internal Date/Time, Convert to S$SINDTHM i
MESSAGE _RERQRTING

) The macro calls for message reporting allow an application to
-~ display error or help messages at the user's terminal.

The macro calls specify the code of a message that the
Message Reporter then retrieves from a message library.

The message reporting macro calls allow an application to:

¢ Display chained messages (i.e., after viewing the first
message in the chain, the user can request further
information)

¢ Substitute argquments for parameters in the message text
(e.g., specify a device name in a "device disabled
message")

¢ Return messages to an application buffer rather than to a
terminal
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¢ Display messages at terminals running in any of the
following modes:

- Command
= Menu
- Display formatting and control.

The message reporting macro calls are:

¢ Report Message ($SRPMSG)
e Report Message, Display Formatting and Control {SRPDFC).

A task group can control its own execution by using external
switch function macro calls to modify its external switches. An
external switch operates much like a hardware switch on an oper-
ator's control panel. External switches can be set and cleared
with the Modify Switches (MSW) command or with the $SETSW and -
$CLRSW macro calls.

An external switch word is associated with each task group. —
Each bit in the word corresponds to an external switch. Thus,
each task group can manipulate 16 switches. A user program can
contain instructions or statements to determine the settings of
one or more of these switches. The program can then set or clear
these settings to control its execution logic.

The macro calls allow the issuing task to:

e Set switches
® Clear switches
¢ Read the current values of the switches.

L -

The macro calls are:

-

e Clear External Switches SCLRSW
¢ Read External Switches SRDSW
¢ Set External Switches SSETSW

JDENTIFICATION AND INFORMATION FUNCTIONS
The macro calls for identification and information make

available to the user the following information concerning the
current task or task group:

Home directory pathname SHDIR . . |
Bound unit identification $BUID
System identification $SYSID
Task group account identification $ACTID
Task group input file name STGIN
Task group mode identification $MODID
2-4 CZ205-00
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Information Macro Call

Task group person identification $PERID
Task group user identification SUSRID
Entry point identification SENTID
Group identification SGRPID
System attribute information $SSYSAT
MEMORX ALLOCATION FUNCTIONS - 4

The macro calls for memory allocation functions allow the
user to dynamically obtain memory from the task group's memory
pool, to return this memory when it is no longer needed, and to
ascertain the amount of memory available in a specified pool.

The macro call that allocates a memory block has two forms:
one form obtains a memory block of the specified size only; the
other obtains the largest existing contiguous memory block if a
bilock of the specified size cannot be found. The macro <¢all that
returns a memory block also has two forms: one form returns an
entire memory block; the other returns a specified part of the
block.

The macro calls are: .

® Get Memory/Get Available Memory SGMEM
e Return Memory/Return Partial Block of Memory $RMEM
¢ Status Memory Pool SSTMP

)

The message facility allows the task groups to exchange
messages through a message queue called a mailbox. Before
messages can be transmitted, the mailbox must have been created
by means of the Create Mailbox command. Majilboxes are described

in detail in the System Usex’'s Guide.

A message text consists of several nested units, or enclo-
sures. The smallest unit is a record; the next largest unit,
made up of records, is a quarantine unit; the largest, made up of
quarantine units, is a message. A quarantine unit is the
smallest amount of transmitted data that is available to the
receiver. Because a message can comprise a group of records, it
is called a "message group.”

The transfer of messages is facilitated by three request
blocks: message group control request block (MGCRB), message
group initialization request block (MGIRB), and message group
recovery request block (MGRRB), These data structures are tabu-
lated in Appendix D and described in Volume II.
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Message facility macro calls perform the following:

®

Initialize communications between groups by setting values
of the message group initialization request block (MGIRB)

Validate the acceptor'’s access to an existing mailbox
Agcertain the number of messages in a mailbox

Identify the specific message to be accepted . -~ . .am.

Request the receipt of a message, specifying values for
the message group control request block (MGCRB)

Delete the last record in an incomplete quarantine unit or
delete the quarantine unit itself

Send a message group

Terminate a message group, normally or abnormally.

The message facility macro calls are:

¢ Message Group, Initiate SMINIT
e ¢ Message Group, Accept $MACPT
¢ Message Group, Count SMCMG
® Message Group, Receive ’ SMRECV
¢ Message Group, Cancel Enclosure S$MCME ' -
¢ Message Group, Send SMSEND
e Message Group, Terminate SMTMG
QPERATOR_INTERFACE FUNCTIONS

T

The macro calls for operator interface functions enable tasks
to communicate with the operator terminal by:

L

Displaying a megssage on the operator terminal

Sending a message to the operator terminal and receiving a
response )

Activating or deactivating console suppression; i.e.,
suspending or restoring issuance of messages to th:
operator terminal for the issuing task group.

The macro calls are:

A e - — o T ——————
Pakd P e —— RS -

Console Message Suppression  $CMSUP B
Operator Information Message S$OPMSG -l
Operator Response Message SOPRSP
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The $OPMSG and SOPRSP macro calls require input/output
request blocks (IORBs), which can be generated by the SICORB macro
call. (Section 5 describes request blocks in general, Appendix D
describes the IORB in detail, and Volume II describes the $IORB
macro call.)

OVERLAX HANDLING FUNCTIONS

Overlay handling calls locate, load, execute, and unload
fixed and floatable overlays. Fixed overlays are loaded into
memory at a displacement from the base of the root segment fixed
at the time of linking. Floating overlays are loaded as
follows: If a bound unit can be shared between task groups
(i.e., is linked as globally sharable)}, its floating overlays are
loaded into system memory; otherwise, floating overlays are
locaded into any sufficient block of memory in the memory pool of
the issuing task's task group.

When bound units with fixed overlays are locaded, enough space
is reserved in memory so that the linked, fixed overlay with the
highest address can be loaded. Overlay handling calls similarly
reserve overlay areas for floating overlays. Overlay areas are
areas in memory of fixed size that accommodate the largest
floating overlay associated with a bound unit. Overlay areas are
managed by means of overlay area tables {OATs), which ensure that
space in overlay areas is occupied only by overlays that are
currently in use. Thus, overlay handling functions relieve the
user of writing an overlay manager. .

The overlay handling macro calls are:

e Overlay, Release, Wait, and Recall $OVRCL
¢ Overlay Area, Release X SOVRLS
¢ Overlay Area, Reserve, and Execute Overlay SOVRSV
e Create Overlay Table SCROAT
¢ Delete Qverlay Table $DLOAT
e Overlay, Execute SOVEXC
e Overlay, Load SOVLD
¢ Overlay, Status SOVST
¢ Overlay, Unload SOVUN
PHYSICAL 1/0 FUNCTIONS

The Request I/C ($RQIQO) macro call, used in conjunction with
the input/output request block (IORB), allows direct control by
the user of device drivers or communication line protocol
handlers. If direct access to devices is not a requirement, File
System macro calls provide a more convenient means of handling
input/output operations.

See Sections 6 and 7 for a complete description of physical

I/0 functions, including details on device drivers and line
protocol handlers.
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The macro routine/call for physical I1/0 is:
Request 1/0 Transfer $RQIO
REQUEST AND RETURN FUNCTIONS

The macro calls for request and return functions enable an
issuing task to perform the following:

& Ascertain the address of the first request block in the
queue of requests placed against it

¢ Ascertain the completion status of request blocks placed
against it '

e Defer the processing of a request placed against it

e Terminate the request that it is processing, marking it as
completed

¢ Wait for the completion of its own request(s) before
resuming execution

¢ Issue a common return sequence for called subroutines,

When a task defers the processing of a request placed against
it, it dequeues the request and requeues it at a specified
priority level on its request queue. (This priority level is not
to be confused with the priority level, or interrupt level, at
which the task is running.} The deferred request is requeued at
either the head or tail of any other requests deferred at the
specified priority level. The capability of deferring a request
is typically used by device drivers in order te give precedence
to one type of request over another type.

The macro calls for request and return functions are:

¢ Dequeue and Post SDQPST

¢ Defer Request on Tail $DFRTL

e Defer Request on Head SDFRHD

e Postpone Request on Tail SPPNTL

e Recall from Head $RCLHD

¢ Return Request Block Address $RBADD

¢ Return SRETRN

¢ Terminate Request $TRMRQ

e Test Completion Status ' $TEST ;
¢ Wait Any SWAITA ‘ S
¢ Wait for Operation to Complete SWAILT

e Wait on Request List SWAITL

e Wait on Multiple Request List SWAITM

Section 5 and Volume II describe the macro c¢alls for
generating request blocks. Appendix D shows request block
formats.
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TERMINAL CONTROL FUNCTIONS

Terminal control functions allow secondary logins and the
transfer of primary or secondary users between task groups.

When someone logs into the system as a secondary user, the
Listener component attaches a secondary user's terminal to an
existing task group if the user, when logging in, specifies the
task group and if that task group has requested a secondary
terminal. ]

The macro calls for terminal control functions permit:

¢ The task group to request any secondary terminal

e The task group to request a specific secondary terminal

¢ The task group to transfer a user to Listener, along with

a new login line that automatically associates the user
with another task group

® The task group to transfer a user, along with a new 1ogin'

- line, to Listener, which later returns the user to the
task group

¢ The task group to release a secondary terminal.

The appropriate macro calls are:

® Request Specific Terminal SRQSPT

® Request Terminal SROTML ?

® Release Terminal $SRLTML

¢ Transfer and Return User SXRETU

® Transfer User SXFERU -
- SEMAPHORE FUNCTIONS

A semaphore is a mechanism for coordinating the use of
resources within task groups. Once defined, semaphores control
access to multiple resources and control multiple requests for
the same resource.

A semaphore is defined for each resource to be controlled and
is given a 2-character ASCII semaphore name, which is a system
symbol recognized by the Monitor. Every requestor of a resource
whose use must be coordinated issues appropriate Monitor calls to
the named semaphore to request or release the resource. The task
that defines the semaphore assigns the semaphore's initial value.
The monitor increments or decrements this initial value when the
resource is released or requested/reserved, respectively. A
requestor obtains use of a resource if the semaphore value is
greater than zero at the time of the request. If the value is
zero or negative, the reguestor either waits until the resource
becomes available or continues executing, depending upon the
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macro call issued to make the request. The initial value of the
semaphore determines the number of users who can utilize a
resource at a given time. An initial value of 2 allows two
simultaneous users, an initial value of 4 allows four users, etc.

Semaphore function macro calls are used to:

e Define a semaphore and set its initial value

e Increment the current-value counter

o Decrement the current-value counter

¢ Queue a semaphore reguest block if the requested resource
is not available

e Remove a semaphore request block from its queue

¢ Delete a semaphore.

The macro calls for semaphore handling are:

e Cancel Semaphore Request SCNSRQ

¢ Define Semaphore S$SDFSM

e Release Semaphore $RLSM -,
& Request Semaphore $ROSM

e Reserve Semaphore SRSVSM . ~

¢ Delete Semaphore $DLSM

STANDARD SYSTEM PILE I1/0 FUNCTIONS

A task group can access standard system files (command-in,
user~-in, user-out, error-out, and message library) through
standard system file I/0 macro calls. Other macro calls shown
below allow the task to redefine certain standard system files.
Specifically, the macro routines enable a task to:

Read the next record f£rom the command-in file

Write the next record to the error-out file

Read the next record from the user-in file

Write the next record to the user-~out file

Redefine the user-in file

Redefine the user-out file . .
Redefine the message library file. . -

LR B LI N N

The macro calls aregs

[ -

Command In (read command~in file) S$CIN

.
e Error Output File o $EROUT

® New Command In SNCIN

e New Message Library File - SNMLF - " ,
¢ New User Input File , SNUIN . . o
e New User Output File ' swuour 0 7 ~
¢ User Input File $USIN

e User Output File $USOUT
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TASK CONTROL FUNCTIONS
The macro calls for task control allow the user to:
e Cancel a previously issued request

e Create, request, spawn, suspend, activate, delete, and
abort a task

e Attach, load, transfer, and detach a bound unit to/from a
task

e Create and delete a segment for a task's bound unit
¢ Process command lines

® Roll back (recover) updated records in all files updated
since the last execution of Clean Point

¢ Declare a "clean point" at which

- Updates made to records are complete '

- Updated records are written to disk

- The updated file is considered to be in a consistent
state

- Records previously locked by the issuing task are
unlocked.

Macro calls for task coantrol are:

¢ Cancel Request $CANRQ
¢ Clean Point SCLPNT
¢ Command Line, Process SCMDLN
¢ Create Segment SCRSEG .
e Delete Segment SDLSEG
e Create Task SCRTSK b
¢ Delete Task $DLTSK
® Request Task SROTSK
e Spawn Task $SPTSK
¢ Bound Unit, Attach $BUAT :
e Bound Unit, Load $BULD ‘
¢ Bound Unit, Detach SBUDT
e Bound Unit, Transfer SBUXFR
e Kill Task SKILLT
® Roll Back - SROLBK
TASK _GROUP CONTROL FUNCTIONS

A task group is a named set of one or more tasks, memory
space, files, peripheral devices, and priority levels. Any
number of task groups may be defined. (Task groups and tasks are
explained in detail in the System Copngepts manual.)
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The macro calls for task control allow the user to:
e Create, spawn, request, or delete a task group

& Enable or disble certain functionalities {(e.g., message
¢haining, ready prompt) for a task group

e Terminate a current task group and restart a task group
request .

¢ Abort a task group request
e Terminate a user session

¢ Declare a checkpoint from which proceséing can be
restarted after premature termination of a group request

¢ Assign or disassign checkpoint files to a task group
¢ Abort a task group
¢ Terminate a user session.

A task executing under one group can initiate another group.
First, a task group must be defined in order to create task group
control structures and load the bound-unit root segment as the
lead task. Then, a group request must be issued to activate the
lead task for execution. Tasks can be executed concurrently in
this task group with the use of control functions or commands.

The task group can be deleted; no more requests can be made
against this group after it has been marked for deletion. When
all tasks :n the group terminate and become dormant, all memory
associated with the group is returned to its memory pool,

. becoming available to other groups.

The several phases of task creation, activation, and deletion
occur in sequence when a Spawn Task Group macro call is issued.

A task can suspend a task group's execution and then activate
that task group.

A task can terminate the current group request and then
restart the processing of the original task group request.

A task can abort the current request for the activation of a
specified group. In this case, the next request (if any) against
that group will be processed. _ -

Aborting a task group deletes the group immediately, before
all its tasks terminate and become dormant.

A task can terminate a user session, then either restart the
group request, begin a new login sequence, or disconnect the "user
terminal.
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Some macro calls listed below use a parameter block, which
extends the argument list of the task request block. The macro
“—  call that generates parameter blocks ($PRBLK) is described in
Volume II; block format is shown in Appendix D.

The macro calls for task group control are:

¢ Abort Group SABGRP

e Abort Group Request SABGRQ

e Activate Group SACTVG .

e Checkpoint SCKPT .

e Checkpoint File . $CKPFL '

¢ Create Group $CRGRP ‘

¢ Delete Group $DLGRP .

e New Process SNPROC A

¢ Request Group SROGRP g

¢ Set Group Attributes $SGRPA

e Spawn Group SSPGRP . -

e Suspend Group $SUSPG

\n—-’

The macro calls for trap functions allow an application to
designate the traps to be handled during its execution,
Specifically, the macro calls allow the user to:

= e Connect a user-written, generalized trap handling routine
to a task

e Enable a specific trap or all traps

e Disable a specific trap or all traps. .

Additionally, the user can transmit a software-generated trap
condition to a specific task.

T Appendix A describes traps and trap handling in detail.

The macro calls for trap handling are: - €

~ e Disable User Trap SDSTRP ) J

¢ Enable User Trap SENTRP . i

e Trap Handler Connect $TRPHD

& Signal Trap $SGTRP
USER_REGISTRATION FUNCTIONS

User registration functions enable a user to be registered in
one or more subsystems, such as forms processing or networking.
These functions create, retrieve, modify, and delete a subsystem
record that establishes the user's access to a subsystem and
contains various statistics.
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Before a user's subsystem record can be created, the user
must be registered in the system (as distinct from the subsystem)
by the system administrator.
the administrator creates a registration record by means of the

Edit Profile utility.

To register a user in the systenm,

One user registration function, Profile

Record, Get User Information (SPRFIF}, retrieves limited informa-
tion from the registration record.
tion records belong to the profiles file, which is the system's
user registration data base.

The subsystem and registra-

it

Using the Edit and List Profile utilities, the system
administrator can maintain a user's subsystem record(s) as well

as registration record.

First, however, the system programmer

must build a subsystem module as an interface between the
utilities and subsystem records.
modules are given in Appendix H.

User registration macro calls allow the user to:

Specifications for subsystem

Create a skeletal subsystem record that contains user id,

time of creation, and subsystem id

Read a subsystem record

Read limited information from a reéiétration record

Ipdate a subsystem record

Request and verify a password from the user of a terminal
that has experienced a phsyical disconnection,

User registration macro talls are:

®
]
®
|
®
]
[

Profile
Profile
Profile
Profile
Profile
Profile

Record,
Record,
Record,
Record,
Record,
Record,

Accounting Update

Create
Delete
Get

Get User Information

Update

Reverify Password

SOFTWARIZ _RERQOT

The Software Reboot Facility reinitializes the system without

operator intervention.

Timer t.imeouts,

-

$PRFAU
$PRFCR
$PRFDL
SPRFGT
$PRFIF
$PRFUP
SRVFPW

o

It is activated dynamically by exhaustion
of trap save areas or indirect request blocks, and by Watchdog

The user can direct that a dump be taken before
reinitialization of the system.

i

The Software Reboot routines/calls are: ‘ .

e Modify Reboot Parameters $RBPRM . -
¢ Reboot $RBOOT
e Unlock Dumpfile SRLDMP
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Section 3

FILE SYSTEM
FUNCTIONS

File system macro calls enable applications to access data
files, including device files. These functions fall into the
following categories:

¢ File management
¢ Data management
e Storage management.

This section describes each category and its use of the File

-— Information Block (FIB). Aall of the functions mentioned below
are described in detail in Volume II of this manual.

FILE MANAGEMENT FUNCTIONS

The macro calls for file management consist of the following
functions:

Associate File SASFIL
Change Working Directory $CWRIR
Close File $CLFIL
Create Directory SCRDIR
Create File SCRFIL
Delete File SDLFIL
Delete Directory S$DLDIR
Dissociate File SDSFIL
Expand Pathname S$XPATH )
Get Device Information $GIDEV
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Get File SGTFIL

Get File Access Rights $GAFIL

Get File Accounting Information SGTACT

Get File Information SGIFIL ~
Get Working Directory SCGWDIR

Grow File SGRFIL

Open File SOPFIL

Remove File SRMFIL

Rename File/Directory SRNFIL

Mcdify File SMDF1IL

Set Terminal File Characteristics $STTY

Test File For Input $TIFIL

Test File For Output STOFIL

Shrink File $SHFIL

Swap File $SWFIL

Wait For File Input $WIFIL

Wait For File OQutput $SWOFIL

Cleanpoint SCLENT ]
Rcllback $ROLBK. w

The macro calls listed above are preparatory to processing a
file. Specifically, file management macro calls allow the user —
to perform the following:

e Create a file

® Delete a file

e Get a file (reserve a file for processing)

e Open a file

¢ Close a file

® Remove a file from processing

® Rename a file

e Modify a file®s attributes

e Associate a logical file number with a pathname

¢ Dissociate a logical file number f£rom a pathname

¢ Create a directory

¢ Delete a directory ) .

e Rename a directory

¢ Change the working directory

e Get the name of the current working directory

3=2 C205-00
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Expand disk space allocated to a file
Contract disk space allocated to a file

Expand pathname (develop a full pathname from a relative
pathname)

Get information about a file
Test the status of an I/0 activity (terminal)

Wait for the completion of an asynchronous I/0 activity
(terminal)

Set the file characteristics of a terminal

Return (recover) a file to its last consistent state after
a system or software failure

Swap to the next section of a multivolume tape file or
disk serial multivolume file.

Although the following functions are availéble through macro
calls, they are typically performed outside of program execution
by means of execution control (ECL) commands:

e Get File
& Remove File
¢ Create File
¢ Delete File
e Grow File
‘¢ Shrink File
® Rename File
¢ Modify File
e Create Directory
¢ Delete Directory
¢ Change Working Directory
e Get Working Directory
e Set Terminal File Characteristics
® Associate File
® Dissociate File.
DATA MANAGEMENT FUNCTIONS

The following macro calls are considered data management
functions:

Delete Record $DLREC
Read Record SRDREC
Rewrite Record SRWREC
Write Record SWRREC.
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The above macro calls provide for the transfer of logical
records between the user'’s record storage area and external
files. Before any data management calls can be executed, the —
file tc be accessed must have been reserved (by means of the Get
File or Create File functions) and opened {by means of the Open
File function). Moreover, before a file can be opened, it must
have been associated with a logical file number {(LFN) by means of
an Associate File, Get File, or Create File function. Thus, data
management and file management macro calls are interdependent.
Figure 3~1 partially illustrates this interdependence.
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[ SCRFIL ' -

CREATE THE
FILE

SGTFIL

RESERVE THE
FiLE FOR
PADCESSING

e

t
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QPENIT
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PROCESS IT USMIG
QATA AND STORAGE REpeALD
MANAGEMENT r ONT

FUNCTIONS

-

SCLFIL

~

CLOSET .

SOLFIL I

DELETE THE
FILE
]
SAMFIL
REMOVE THE
FILE FROM ’
PROCESSING

Figure 3-1. Life Cycle of a File
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STORAGE MANAGEMENT FUNCTIONS

The following macro calls perform storage management
functions:

Read block SRDBLE
Wait block SWTBLK
Wrice block $WRBLK.

These calls transfer physical blocks of data between the
user's buffer and an external file. Storage management itself is
used transparently by data management to perform input/output.

An injtial Read Record ($RDREC) call, for example, causes storage
management to transfer a block of data from external storage to a
buffer in memory. Data management then unblocks a record and
transfers it to a second buffer within the application,

By means of storage management read and write functions, the
user can transfer blocks of data directly to or from an
application buffer, bypassing an intermediate buffer and the
blocking/deblocking operations performed by data management.
Although highly efficient, storage management places on the user
responsibility for observing various file organizations and
formats while blocking/deblocking. The user of storage
managemant must also provide any necessary control information,

-such as control interval headers and logical record headers.

By creating two application buffers and by using the Wait
Block macro call (described in Volume II) the user can perform
asynchronous I/0 {(i.e., process one block of data while another
is being transferred from device to memory). -

Like data management macro calls, storage management macro
calls cannot be executed until the file to be accessed has been
~reserved, opened, and associated with an LFN.

T EILE_INFORMATION RBLOCK

Data management, storage management, and several file
management functions must pass arguments to the file system by
means of a data structure called the File Information Block
(FIB). The arguments passed include the LFN of the file to be
accessed, the address of the user's record area, the size of
input and output records, and the type of key by which records
are to be located.,’

The following macro calls must use an FIB:

Open File SOPFIL :
Close File $CLFIL '
Swap File SSWPIL

Test File $TIFIL, $TOFIL
Read Record SRDREC

Write Record SWRREC
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Rewrite Record SRWREC

Delete Record SDLREC
Read Block $RDBLK
Write Block SWRBLEK
Wait Block SWTBLK

Some of the arguments required for one type of macro call
(e.g., storage management) are not applicable to the other
types. Thus, a FIB generated for data/file management functions
differs in format from a FIB generated for storage management
functions. :

The user can generate a FIB and and values for its entries by
means of the SFIB macro call. Depending on the argument(s)
supplied with it, $FIB does one of the following:

e Generates an FIB, with default values, for data/file
management

® Generates an FIB for data/file or storage management, with
values defined by the user

e Modifies values of an existing FIB. -

Using $FIB, the user can set values for a new or existing FIB
by means of keywords that specify a field and expressions that
specify a value., The $FIB argument "IRL=90", for example, refers
to the input record length field of a data/file managment FIB and
sets a maximum input record length of 90 bytes. Other keywords
are specific to storage management functions.,

To modify the fields of an existing FIB, the user can employ
offset tags rather than $FIB keywords. (Offset tags are
discussed later in this section and in Section 5). S$FIBDM
generates tags specific to data/file management functions; SFIBSM
generates tags specific to storage/management functions. $TFIB
generates two sets of tags applicable to both kinds of file
system functions.

Table 3-1 describes the entries of a FIB used with data/file
management macro callse. The offset tags for these entries,
generated by S$FIBDM, are shown in Appendix D.
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Table 3-1.

File Information Block (FPIB) for Data Management

Entry

Size
(bytes)

Description

Logical file number
(LFN)

Specifies the logical file number
(LFN) by which the file is
referenced. The LFN is the common
element linking the FIB and the
external file; this connection is
made via the $ASFIL, SCRFIL, or
$GTFIL macro call {or equivalent
command) .

Program view

Describes user visibility to the
file, and the file'’s functional
capabilities. Bit 0 set to 0
indicates that this FIB is to be
used for data management (record
level) access. Table 3-2 describes
this entry in detail and its bit
settings for data management macro
calls.

User record pointer
|

Identifies the start of the user-
record area as follows:

$RDREC -~ Identifies the storage
area into which records are
delivered by the system.

SRWREC, S$WRREC - Identifies the
storage area from which records are
taken by the system.

The storage area must be large
enough to contain the longest
record, excluding headers, to be
written to or received from the
file. :

In record length

Specifies the maximum size (in
bytes) of the user-record area for
$RDREC operations.

R R et I e e S R LI
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Table 3~1 (cont).

File Information Block (FIB)
for Data Management

Entry

Size
(bytes)

Description

Out record length

Specifies the actual size (in
bytes) of the record to be written
or read, as follows:

$RDREC - The system updates this
entry to reflect the actual length
(in bytes) of the last record
delivered into the user-record
area.

SRWREC, SWRREC - Specifies the
actual length (in bytes) of the
record, excluding the headers, to
be written in the file.

In record status

On write operations, indicates the
type of terminal control
information in each record as
follows:

0000 = unknown terminal control
information

0001 = no terminal control
information -

0010 = standard GCOS 6 printer
control characters

Out record status

On read-record operations bit 0 = 1
indicates that the record just read
is a duplicate of a previous record
{i.e., it contains the same key
value as the previous record). On
operations bit 0 = 1 indicates that
the record just written is a
duplicate (i.e., it contains the
same key value as a record already
in the file).

On read-record operations bit 1 = 1
indicates that there are more
duplicates for this record still
remaining in the file.

3-9 Cz05-00
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Table 3-=1 (cont).

File Information Block (FIB)
for Data Management

Size
Entry (bytes) Description
Out record status For example, if three records exist
{cont) with the same key value, then
reading the first one will return
in this entry:
bit 0 = Q
- bit 1 = 1;
| réading'the second record will
return:
L bit 0 = 1
N bit 1 = 1;
. ‘reading the last record will
“ return: :
bit 0 = ]
bit 1 =0
In record type 2 SRDREC ~ Specifies the record type
of the record to be read. ‘'FFFF'
indicates that any record type is
acceptable.
Qut record type 2 SWRREC, SRWREC, S$DLREC - Specifies
S the record type of the record to be
updated.
SRDREC - Specifies the record type
of the record delivered to the
user.
In key pointer 4 Identifies the start of the user-

key area in which the key value is
stored for the following S$RDREC
macro call functions:

Read with key

Read position equal

Read position greater than
Read position greater than or equal
Read position forward

Read position backward

3-10 C205-00
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Table 3-1 (cont).

File Information Block (FIB)
for Data Management

Entry

Size
(bytesy

Description

e

In key pointer
(cont}

For the following S$SWRREC macro call
functions:

Write with key

Write position equal

Write position greater than

Write position greater than or
equal

Write position forward

Write position backward

For the following $RWREC macro call
function:

Rewrite with key

And for the following $DLREC macro
call function:

Delete with key

For CALC, Primary, and Alternate
keys, the keys to be used must be
initialized within the user's
record area and the field must
point to that key.

The type of key is specified in the
"in key format™ entry below.
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Table 3-1 (cont).

File Information Block (FIB)
for Data Management

Entry

Size
(byies)

Description

In key format

Identifies the type of key pointed
to by the "in key pointer® entry
above, as follows:

0 -~ None specified; the type of key
is determined by the format of
the file.

1l - Primary, =2lative, or CALC
(Random) . as determined by the
file format:

¢ Primary key for indexed
files

0 Relative key for relative

] files

o CALC key for random files
2 - Simple key
3 - Alternate key
-] = Current key of reference
The entry is meaningful only for
the macro calls specified in the

"in key pointer" entry defined
above.

In key length

Specifies the length (in bytes) of
the user-key area identified in the
"{in key pointer"™ entry described
above. Only meaningful for
primary, alternate, and CALC keys:
gimple and relative keys are always
assumed to be four bytes.

Out record address

This field is available for the
system to place the media address
of the last record transferred by
the last data management macto
call.
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Table 3~1 (cont). File Information Block (FIB)
for Data Management

Size
Entry (bytes) Description

Out record address Normally, this address is a 32-bit
{cont) simple key (i.e., it specifies the
control interval and logical record
number within the control
interval). However, if the file is
accessed via a relative key as
specified in the "in key format”
field, then this address is a
32-bit relative key {(i.e., relative
logical record number in the file).

This field is undefined if the
operation is not performed as
expected.,

For card readers, printers, and
terminal devices, this field
contains a count of the records
transferred; i.e., this field is
incremented by 1 for each access to
the device.

Reserved 4 This entry is reserved for future
use; must be set to zZeros. b

p View E in FIB for Data M

Table 3-2 shows the contents of the 2-byte program view entry
for data management (record level) access. The program view
entry describes to the file system how the file is to be
accessed, and, to some extent, what it looks like to the
programmer. The file system uses the FIB's contents to ensure
that the file is accessed only as intended. Keywords of the SFIB
macro call and offset tags generated by S$FIBDM both provide a
means of refering to fields within the program view entry.

Bits 0 through 9 of the program view entry are processed only

when the file is opened, and cannot be changed while the file is
open.
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Table 3~2., Program View Entry in FIB for Data Management

Related
Size Macro
Entry (bits) Description Calls
Access level 1 Specifies that file is accessed SOPFIL
(Bit 0} via data management macro calls,
as follows:
0 - Access via data management
macro calls.
Process rules 4 Specifies how the file can be
{(Bits 1--4) processed; that is, it specifies

which types of data management
macro calls are alliowed as
follows:

Permitted
Bipnary Macro Calls
1000 SRDREC
01900 SWRREC
0010 SRWREC
0001 $DLREC

annn Any combination of the
gsettings to allow the
desired data management
macro calls listed
above.,

A macro call that is not per-
mitted (as specified in this
field) causes an access viola-
tion error.

-
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Table 3-2 (cont).

Program View Entry in FIB for Data Management

Related

Size Macro

Entry {bits) Description Calls

Key type S Specifies the type of keys that SOPFIL
{Bits 5-9)

can be used to access the flle
as follows: - .

Permitted
RBinazy Key Type_
10000 Primary
01000 CALC (Random) é
00100 Alternate |
00010 Relative
00001 Simple

00101 Alternate and
Simple

10101 Alternate and

Simple plus Primary

01101 Alternate and
Simple plus CALC

00111 Alternate and
Simple plus Relative

If the key type specified in

this field is not permitted by
the type of file being pro-
cessed, a bad program view error
results. The following types of
keys are allowed by the spec1-
fied types of files:

3-15
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Table 3-2 {cont).

Program View Entry in FIB for Data Management

Entry

Size
{Bits)

Description

Related
Macro

Calls

Rey type
(bits 5-9)
(cont)

File Organization Key Type

UFAS Indexed,
Alternate

Primary

UFAS Random CALC

UFAS Disk Resident
Files

Alternate

UFAS Relative, Relative

Fixed Relative

UFAS Disk Resident
Files

Simple

Record c¢lass
(bit 10}

Specifies type of logical
records that can be present in
the file as follows:

0 - Any type (i.e., fixed- or
variable-length records
allowed) .

"1 = Only fixed-length records

allowed.

SRDREC
SWRREC
SRWREC

Record
visibility
(Bit 11

Specifies whether or not deleted
records are skipped during read

next record (SRDREC) operations

as follows:

0 - Deleted records not visible
{(i.e., skip them)

1l « Deleted records are visible
{i.e.; the system issues the
record not found return code
when a deleted record is
accessed) .

SRDREC

L T ey
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Table 3-2 (cont).

Program View Entry in FIB for Data Management

Related
Size Macro
Entry {Bits) Description t Calls
Key storage 1 Specifies the boundary alignment SRDREC
area alignment of the user-key area (see "in $SWRREC
(Bit 12) key pointer®™ entry in Table 3-1) SRWREC
as follows: $SDLREC
0 - Key storage area begins at
even-byte boundary (word-
aligned}.
1 - Key storage area begins at
odd-byte boundary.
Record storage 1 Specifies the boundary alignment
area alignment of the user-record area (see
(Bit 13) "User Record Pointer" entry in
Table 3-1) as follows:
0 -~ Record storage area begins
at even-byte boundary (word-
aligned).
1 - Record storage area begins
at odd-byte boundary.
Transcription 1 Specifies how data is to be $RDREC
mode transferred as follows: SWRREC
(Bit 14) .
0 - Data is transferred in
device-specific native
(ASCII)} mode.
1l - Data is transferred in
binary transcription mode.
(See Note 2.)°
Reserved 1 Reserved; must be zero. None
(Bit 15) .

NOTES -

l. BRits 10 through 15 may be set after an $OPFIL
macro call and before any data management

macro call.

3-17
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Table 3-2 (cont). Program View Entry in FIB for Data Management

2. Binary transcription mode is meaningful only
for card devices, seven~track tapes, and
EBCDIC tapes. For card devices, this mode is
eguivalent to verbatim mode (see Section 6).

Table 3-3 describes the entries of a FIB used with storage
management macro calls. The offset tags for these entries,
generated by S$SFIBSM, are shown in appendix D,

L]

Table 3-3., File Information Block (FIB) for Storage Management

Size ~_~
Entcy (bytes) Description

‘|Logical file 2 Specifies the logical file number with
number (LFN) which the file is referenced. The LFN
. is the common element linking the FIB
with the external file; this connection
is made with the S$ASFIL, SCRFIL, or
$GTFIL macro call, or egquivalent
command.

Program view 2 Describes the user visibility to the
file and the file's functional
. capabilities. Bit 0 set to 1 indicates
i that this FIB is to be used for storage
- management (block level) access. Table
3-4 describes this entry in detail, and
its bit settings for storage management
macro calls.

il
?

Buf fer pointer 4 Identifies the start of the buffer area —
as follows:

SRDBLK - Identifies the buffer area into
which blocks of data are delivered.

SWRBLK - Identifies the buffer area from
which blocks of data are taken.

Transfer-size 2 Specifies the size (in bytes) of the
data transfer {i.e., the size of the
buffer).

: 3-18 Cz05-00
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Table 3~3., File Information Block (FIB) for Storage Management

Size
Entry {bytes) Description

Block size 2 Specifies the size of the block (in
bytes). For disk files the size must be
a multiple of physical sector size,

Block number 4 Specifies the starting block number for
the I/0 transfers; is relative to the
start of the file and to the block size
(described above). This entry is
incremented by 1 after each I/0
transfer; therefore, user's dynamic
changes to the block size also require
changes to the contents of this entry.
The first block in a file is block 0.

Reserved 16 Reserved for later use; must be set to
zZeros.

Table 3-~4 shows the contents of the 2-byte program view entry
for storage management {(block level} access. The program view
entry describes to the file system how the file is to be
accessed, and to some extent, what it looks like to the
programmer. The file system uses the FIB's contents to ensure

.that the file is accessed only as intended. Keywords of the $FIB
“macro call and offset tags generated by $FIBSM both provide a
means of referring to fields within a program view entry.

Bits 0 through 9 of the program view entry are processed only
when the file is opened, and cannot be changed while the file is
open.
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Tab].e 3-4 .

Progranm

View Entry in FIB for Storage Management

Entry

Size
(bits)

Description

Related
Macro
Calls

Access level
{(Bit 0)

Specifies that file is accessed
via storage management macro
calls, as follows:

1l - Access via storage
macro calls.

management

SOPFIL

Process rules
{Bits 1-4)

Specifies how the file can be
processed; that is, it specifies
which types of storage management
macro calls are allowed as
follows:

) Permitted
Binary Macro Calls
1000
0100
1100

SRDBLK
SWRBLK
SRDBLK, SWRBLK
A macro call that is not per-
mitted in this field causes an
access violation error.

X

Reserved
(Bits 5=12)

Reserved; must be set to zeros.

Buffer
Alignment
(Bit 13)

Specifies the boundary alignment
of the user buffer (see "Buffer
Pointer" in Table 3-3) as
follows:

0 - Buffer begins at even-byte
boundary (word aligned).

$SRDBLK
$WRBLK

R R e T
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Tahle 3~-5 (cont).

QOffsets Definition Macro Calls

Macro Call Affected Structure
STFIB File information block for the following macro calls:
Open File $OPFIL
Close File ‘ $CLFIL
Test File STIFIL, STOFIL
Read Record SRDREC
Write Record SWRREC
Rewrite Record SRWREC
Delete Record $DLREC
Read Block SRDBLK
Write Block SWRBLK
Wait Block SWTBLK
SFIBDM File information block specific¢ to data management
{record level) access; used for the following macro
calls:
Open File $OPF1IL
Close File SCLFIL
Test File STIFIL, S$TOPFIL
Read Record SRDREC
Write Record SWRREC
Rewrite Record $RWREC
Delete Record SDLREC
SFIBSM File information block specific to storage management
{block level) access; used for the following macro
calls:
- Open File SOPFIL
Close File SCLFIL
Read Block $RDBLK
Write Block SWRBLK
Wait Block SWTBLK
SMDPSB Argument structure for Modify File macro call
(SMDFIL)

3-23
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Offsets definition macro calls can be specified only once per
assembly procedure. They provide tags that are equated to
specific offsets in argument structures and FIBs. For example,
assuming that the address of an argument structure labeled FILE_A
has been loaded into a base register as follows:

LAB $B4,FILE_A

and assuming that $SCRPSB has been specified, the following
address syllable can be used to refer to the argument structure
entry that identifies the control interval size:

$B4.R_CISZ

This entry effectively points to the displacement FILE A+5 in the
parameter structure.

Volume II of this manual describes each displacement
definition macro routine/call and its tadgs, displacements, and
entry names in detail.

!
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Table 3«4 {cont).

Storage Management

"

Program View Entry in FIB for

Related
Size Macro
Entry (Bits) Description Calls
Buffer 1 - Buffer begins at odd-byte
Alignment boundary.
(Bit 13)
{cont)
Transcription 1 Specifies how data is transferred SRDBLK
mode as follows: $WRBLK
(Bit 14)
0 - Data is transferred in
device-~specific native
(ASCII) mode.
l -~ Data is transferred in binary

transcription mode. (See

Note 2.)
Synchronous/ 1 Specifies whether or not S$RDBLK SRDBLK
asynchronous or SWRBLK macro calls are exe- SWRBLK
indicator cuted synchronously or asynchro-
(Bit 15) nously as follows:

0 - SRDBLK or SWRBLK macro calls
are to be executed synchro-
nously. When synchronous
SRDBLK or SWRBLK macro calls
are issued, a S$WTBLK macro
call is not required to syn-
chronize buffer use,

SRDBLK or SWRBLK macro calls
are to be executed asynchro-
nously {(i.e., a $WTBLK macro
call is required to
synchronize.}

NOTES

1. Bits 10 through 15 may be set after an $OPFIL
macro call and before any Storage Management

macro call.

2. Binary transcription mode is meaningful only
for card devices, seven~track tapes, and

EBCDIC tapes.

FPor card devices, this mode is

equivalent to verbatim mode (see Section 6).

-
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Qffsetg Defipitions

Yot: can refer to specific locations in the file information
block and other argument structures by using offsets definition

macro calls.

These calls, summarized in Section S and described

in detail in Volume II of this manual, define offsets tags.

Table 3-5 shows the offsets definition macro calls and the
structures for which they define tags.

-t }_.

Table 3-5, Offsets Definition Macro Calls

Macro Call

Affected Structure

$CRPSB

$CRKDB

$DIPSB

SGTPSB
SGAPSB

$GIPSB

SGRPSB
SGIFAB

$SGIKDB

$SHPSB

Argument structure for Create File macro call
(SCRFIL)

Key descriptor block pointed to by the $CRPSB
argument structure

Argument structure for Get Device Information macro
call

Argument structure-for Get File macro call (S$GTFIL)

Argument structure for Get File Access Rights macro
call (SGAFIL)

Argument structure for Get File Information macro
call (SGIFIL}.

Argument structure for Grow File macro call (S$GRFIL)

File attribute block pointed to by the $GIPSB
argument structure

1

Key descriptor block pointed to by the SGIPSB
argument structure

Argqument structure for Shrink File macro call
($SHFIL) .
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Section 4

COMMUNICATIONS
PROCESSING FUNCTIONS

Communications processing refers, in this section, to the
transfer of data between an application program and a remote
device (i.e., terminal or printer)}. A remote device is one con-
nected to a Multiline Communications Processor (MLCP);:; a local
device is attached instead to a Multiple Device Controller
{MDC) . The control of local devices by means of device drivers
is discussed in Section 6.

QVERVIEW OF COMMUNICATIONS PROCESSING

The user can control the transfer of data between an applica-
tion program and a remote device either by means of the file
system or, more directly, by physical input/output.

Using the file system, the programmer employs many of the
file system functions described in Section 3 (e.g., Open File,
Read Record, Write Record). The parameters for these operations
are passed between the application program and the file system by
means of the file information block (FIB}, which is also
described in Section 3. The system translates the values of FIB
entries into values for the entries of the input/output request
block (IORB}. Thus marked, the IORB provides instructions to a
line protocel handler (LPH), which carries out the desired
input/output operation.
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Using physical I/0, the programmer directly constructs and
issues the IORB instead of doing so indirectly by means of file
system functions and the FIB. To write output to a terminal, for
example, the programmer performs the following:

1.
2,

Generates an IORB by means of the $IORB macro call

Generates IORB offsets tags {(by means of the SIORBD macro

call), which enable the programmer to refer to and fill
fields in the IORB

Sets, in the appropriate IORB fields, a write function
code and parameters specializing the write operation

Issues a Request Input/Output {(S$SRQIO) macro call, which
causes the appropriate LPH to perform the operation
indicated by the IORB,

The above example assumes that the device being written to
has already been connected by means of previously issued S$IORB
and SRQIO macro calls (as explained in the final subsection).

COMMUNICATIONS PROCESSING THROUGH THE FILE SYSTEM

The following subjects are discussed below:

¢ File system functions applicable to the communications
, processing
- + -
¢ Synchreonous and asynchronous I/0 )
e Use of specific file system functions .~ ~~"~" °% °~
¢ Sequences of file system functions useful for communica-
- tions processing
i ® Use of the Set Terminal Characteristics (STTY)
function/command for changing terminal characteristics.
PR t .
File System Functionsg

The file system functions applicable to communications
processing fall under the headings of File Management and Data
Management. |

| t
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FILE MANAGEMENT FUNCTIONS

By means of these functions, a terminal can be reserved for
processing, opened, closed, and associated or dissociated with a
logical file number (LFN) that identifies the file to the
system. The macro calls that perform these and other related
functions are:

-

Get File SGTFIL

Open File SOPFIL

Close File SCLFIL

Associate File SASFLIL

Dissociate File SDSFIL

Test File STIFIL/STOFIL -
Wait File SWIFIL/SWOFIL b

DATA MANAGEMENT FUNCTIONS

Data management functions enable an application to read and
write logical records either synchronously or asynchronously. |
(Synchronous and asynchronous I/0 operations are explained later
in this section.) Data management functions are:

Read Record SRDREC
Write Record SWRREC
Synchropnous Input/Output

A terminal can be confiqured for either synchronous or
asynchronous I/0 operations. In synchronous operations, the
processing of data and the transfer of data (between application
and terminal) occur sequentially rather than simultaneously.
Thus, the applicatiom must wait until the transfer of data is
complete before processing can resume. Synchronous I/0 is best

" suited to situations in which data is transferred between an

application and a single terminal and to such activity as
connecting and disconnecting a terminal.

Asynchronous Input/Output

If a terminal is configured for asynchronous I/0, data is
transferred between the terminal and the application by way of a
system buffer. Thus, asynchronous I/0 allows the application to
process records while the file system reads or writes records to
or from the buffer.
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Asynchronous 1/0 and the data/file management functions
listed above allow an application to access multiple interactive
terminals efficiently. For terminals operating asynchronously,
the system automatically schedules an anticpatory read, which
transfers input entered at the terminal to a buffer in system
memory. If an application immediately issues a Read Record
(SRDREC) call, the task must wait until the system buffer has
received input from the terminal. While the task is waiting,
data may be available from another terminal reserved by the
application. Instead, the application can issue the Test Input
File ($TIFIL) macre call to determine whether a read has
completed at a specific terminal. Alternatively, Wait File for
Input (SWIFIL) can be used to wait until a read has completed at
any of the reserved terminals. A subsequent Read Record to the
terminal would then return the data for processing by the.
application. The Test File function also enables an application
to test the completion of a physical connection to a terminal
before issuing an order to that terminal.

;I - E-] s [ E I - - )n

This subsection provides specific information on the use of
the following data and file management functions:

Get File SGTPIL

Open File SOPFIL

Test File STIFIL/STOFIL P

Wait File SWIFIL/SWOFIL - s

GET FILE (SGTFIL) MACRO CALL GUIDELINES X é .
The Get File function reserves a file for processing and
connects a file to a logical file number (LFN). The LFN is used

in other file system calls (e.g., $OPFIL, SRDREC, SWRREC) to
refer to the file in question., Normally, the Get File function
is invoked by a Get File command outside program execution.

The arguments for the Get File (3GTFIL) macro call in an

Assembly language communications program must have the values
shown in Table 4-1.
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Table 4-1., Arguments for Get File (S$GTFIL) Macro Call

Argument Argument Value

Logical file number (LFN) | A value from 0 through 255

Pathname pointer Must point to a pathname of a communi-
cations device (e.g., 1TTYOl)

Concurrency control According to how the application uses
the device {(normally zeroc for exclu-
sive use)

Remaining arguments Zero

OPEN FILE ($OPFIL) MACRO CALL GUIDELINES

The Open File function allocates buffer space (if required)
and physically connects the device or terminal.

The Open File macro c¢all $OPFIL, when used in communications,
must include the location of the file information block (FIB),
which in turn must contain a valid program view item.

TEST FILE (STIFIL, $TOFIL) MACRC CALL GUIDELINES

Before the application issues a $RDREC macro call, it can
isgue the Test Input File {(STIFIL) macro call to check whether
input is available.

Refore the application issues a SWRREC macro call, it can

—issue the Test Output File ($TOFIL) macro call to check whether

the preceding output operation was completed.
WAIT FILE (SWIFIL, SWOEIL) MACRO CALL GUIDELINES

The use of the Wait File macro call permits an application to
wait for the completion of an outstanding read or write order.
The Wait File macro call can be used with a set of terminals or
devices., Test and Wait File macro calls differ in terms of when
control is returned to the calling routine. A Test File call
will return immediately with a busy or not busy status. An
application would block the execution of lower level tasks with
repeated test file calls to a busy file. This prcoblem can be
avoided by issuing a Wait File macro call in lieu of successive
Test File macro calls.

SWIFIL is used to wait for input from any device/terminal;
SWOFIL to wait for completion of output to any device/terminal.
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Macro Gall Sequences

This subsection describes sequences of file system macro
calls commonly used by applications that access communications

devices.

type of communications processing.

Each sequence of macro calls applies to a d;fferent

The types of communications processing illustrated below are:

e Input only (TTY or STD data entry applications)

e Output only (receive~only printer {(ROP} application)

e Bidirectional (the device is opened either for input or
output, but not both (BSC 2780))

e Interactive (TTY, STD, or BSC 3780 applications).

MACRO CALIL PROCEDURES FCR DATA ENTRY TERMINALS

Table 4-2 shows the procedure for using file system macro
calls in a communications application involving data entry

terminals.
Table 4«2, Macro Call Procedures for Data Entry Terminals
Procedure
Step Action by Application Program System Actions
1 Issue $GTFIL macro call.
2 Issue $OPFIL macro call with Issues asynchronous
FIB program view bit 1 set connect; returns a
to 1, bit 2 set to O. normal status to the
program.
3 Issue SWIFIL macro call to Returns when a read

wait until connect is complete
and input is available.

(With multiple devices, the
SWIFIL macro call can be
issued with a list of LFNs,
effectively giving up control
until input is available from
one or more devices in the
list.)

has bean satisfied.

R
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Table 4-2 {(cont)}.

Macro Call Procedures for Data Entry

Terminals
Procedure
Step Action by Application Program System Actions
3 Otherwise, if application is If connect is not com-
(cont) to do other processing (not plete, returns a busy
giving up control), issue status, If connect is
STIFIL macro call. complete, issues an
asynchronous read and
returns a busy status
until read is
complete.
4 If not-busy status is With read operation
returned, issue $RDREC complete, moves data
macro call. from system buffer to
application's buffer,
issues another asyn-
chronous read, and
returnsg a normal
status to the program.
- 5 If an error status is

returned, exit from the

procedure.

6 When read is successful,
return to step 3 to regquest
more data from the device.

N 7 When application processing is | Issues a disconnect.
- completed, issues $CLFIL macro
. call.

8 Issue a $RMFIL macro call.

MACRO CALL PROCEDURES FOR QUTPUT-ONLY TERMINALS

Table 4~3 shows the procedure for using macro calls in
communications applicationsg involving output-only terminals.

C2Z05-00




Tahle 4“"3 -

Macro Call Procedures for Output-Only Terminals

Proceclure

Action by Application Program

System Actions

Issue $GTFIL macro call.

Issue SOPFIL macro call with
FIB program view bit 1 set to
0, bit 2 set to 1.

Issue SWOFIL macro call to
wait until connect is complete
and output can be transmitted.
(With multiple devices, the
SWOFIL macro call can be
issued with a list of LFNs,
effectively giving up control
until output can be sent to
one or more of the devices in
the list.)

Otherwise, if the application
is to do other processing (not
give up control), issue a
STOFIL macro call.

If not=busy status is
returned, issue SWRREC macro
call,

If error status is returned,
exit from the procedure.

When write is successful,
return to step 3 to transmit

more data to the device.
When application pro-
cessing is complete,
issue SCLFIL macro call.

Issue SRMFIL macro call.

Issues an asynchronous
connect, returns a
normal status to the
program.

Will return when
output can be
transmitted.

If connect is not com-
plete, returns a busy
status. If connect is
complete, returns a
not busy status if
output can be
transmitted.

Moves data from appli-~
cation buffer to sys-
tem buffer. Issues
asynchronous write and
returns a normal
status to the
application.

Issues disconnect
according to device

type.
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: nqle I ive Terminal

Table 4-4 describes the procedures for using macro calls in
communications applications involving only one interactive
terminal that has been configqured for non-buffered synchronous
input/output operation.

Table 4-4. Macro Call Procedures for Single
Interactive Terminal

Procedure
Step Action by Application Program System Actions
"1l Issue S$GTFIL macro call.
2 Issue SOPFIL macro call with
FIB program view bit 1 set to
1, program view bit 2 set to 1.
To read from the terminal and then write to the terminal:

Issue SRDREC macro call.
{This effectively gives up
control until the read is
satisfied.)

If error status returned, exit
from the procedure.

Process the data just read.

Issue SWRREC. (This effec-
tively gives up control until
the write is complete.) If an
error status is returned, exit
from the procedure.

If additional input is
expected, refer to step 3.

When application processing
is complete, issue S$CLFIL
macro call.

Issue SRMFIL macro call.

Data is read directly
into the application
buffer.

Data is written
directly from the
application buffer.

Issues a disconnect.

Cz05-00



MACRO CALL PROCEDURES FOR MULTIPLE INTERACTIVE TERMINALS

Table 4~5 describes the procedures for using macro calls in
communicatjons applications involving multiple terminals config-
ured for buffered, asynchronous operation.

Figure 4-1 illustrates the procedure's flow,

Table 4-5. Macro Call Procedures for Multiple Terminals
Procedure :
Step Action by Application Program System Actions

1 Issue $GTFIL macro call to
each terminal.

2 Issue S$OPFIL macro call to Issues asynchronous
each terminal with FIB pro- connect; returns nor-
gram view bit 1 set to 1, mal status to the
bit 2 set to 1. program.

To read from a terminal and then write to a terminal:

Issue SWIFIL macro call with
a list of LFNs. (This will
effectively give up control
until input is available from
one or more terminals in the
list.) :

Issue $RDREC macro call.

If an error status is -
returned, exit from the
procedure.

Process the data just read.

Returns when a

read is complete and
data is available.
Returns the LFN of
the first terminal in
the list for which
data is available,.

Moves data from system
buffer to applica-
tion's buffer, issues
another asynchronous
read; and returns a
normal status to the
program.

4-10
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Table 4-5 (cont).

Macro Call Procedures for Multiple Terminals

Procedure
Step

Action by Application Program

System Actions

10

Issue SWRREC macro call.
(This will give up control
until output can be sent
to terminal.)

If additional input is
expected from any terminal,
see step 3.

When application processing
is complete, issue SCLFIL
call,

Issue SRMFIL macro call.

Waits until ountput can
be sent, moves data
from the application’s
buffer to system buf-
fer, and issues an
asynchronous write.

Issues disconnect.

4-11
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—
Figure 4-1. Simplified Program Logic for Multiple
Interactive Terminals
4-12 Cz05-00
-

T g e an S T = o

T~ T a A T v = r——



cbanging A Terminal File's Cl st

The file c¢haracteristics (e.g., line length or record size,
detabbing, device type, operational mode) of a terminal are
established at the time of system configuration. These charac-
terigstics can be changed by the file system user at execution
time, before the file associated with the device is opened,
through use of the Set Terminal Characteristics command (STTY) or
macro call ($STTY).

Of particular interest to the communications user are the
STTY arguments that contrel the operational modes of a device.
Examples of operational modes include echoplex, use of control
bytes, and optional end-of-message processing. The user can
specify operational modes by specifying a -MODES argument or by
setting bits of a device specific word.

SPECIFICATION BY -MODES ARGUMENT

The file system user can most conveniently specify opera-
tional modes by means of the -MODES arguments of the STTY
conmmand. For example, to specify the terminal's echoplex
feature, the user enters -MODES ECHO. <Conversely, the user
enters -MODES "ECHO to suppress the echoplex feature. To reset
all operational modes to those designated at the time of configu-~
ration, the user invokes the control argument -RESET.

SPECIFICATION BY DSW BIT SETTINGS

In some instances, the file system user may be required to
specify the operational modes of a device by setting bits in the
device-specific word (DSW) I_DVS in the IORB. This requirement
occurs when the user wishes to alter an operational mode for
which a -MODES argument has not been defined.

Specification by DSW bit settings is accomplished through the
DSW1 and DSW2 arguments of the STTY command or $STTY macro call.
The DSW1 argument is used to change the I_DVS field in connect
and disconnect IORBs that the file manager issues against a
communications device; DSW2 is used to change the I_DVS field in
the read and write IORBs that the file manager issues against the
same communications device. A user, for example, can specify BSC
2780/3780 control byte processing by setting bit 4 in DSWl to
zZero.

To change a terminal's operating characteristics through the
bit settings of the DSW, proceed as follows.
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2.

Determine which line protoc¢ol handler is servicing the
terminal to be modified. One source for this information
is the system's Configuration Load Manager {CLM) file
(usually >SID>CLM_USER). In this file, a DEVICE
directive names e¢ach device supported by the file system;
each DEVICE directive in the file is paired with a
station-defining directive that specifies the LPH serving
the device,

Ascertain the operational characteristics established for
the device at the time of configuration. The operational
characteristics of a device are determined by the
device~-specific words of an IORB. The bit values of the
device-specific words are set by the system; these
default values are shown in Table 4-6 below. The user
should c¢onsult the appropriate sections in this manual
for the significance of particula: bits in
device-specific words. The secticns that should be
referenced are as follows:

Device_Unit (LPH) ~ Section

Asynchronous Terminal Driver (ATD) 8
Synchronous Terminal Driver (STD) 9
Polled VIP Emulator (PVE) 10 -
BSC Line Protocol Bandler (BSC) 11
TTY Line Protocol Handler (TTY) 12

The system-defined default values for device-specific
words can be changed at the time of configuration by
means of the STTY directive.

To change temporarily a DSW value that is in effect,
enter a new value by means of the STTY command or $STTY
function. The new value will remain in effect only
during the current session. To permanently change the
operating characteristics of a device, use the STTY
directive (described in the System Building and
Administration manual)

Table 4-6., System Defaults for DSW1l and DSW2

Device_Unit