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PREFACE

This manual is for assembly language programmers who use the
GCOS system service macro routines and macro calls in writing
application programs. The manual describes the macro calls for
monitor services, for using the file system, and for generating
data structures.

The manual also discusses Honeywell peripheral device
drivers and how to write a user device driver.

Section 1 concerns macro call syntax, register conventions,
and addressing conventions.

Sections 2, 3, and 4 briefly summarize and list macro calls
for monitor services, for the file system, and for defining data
structures, respectively.

Section 5 describes in detail the use, structure, function,
and error return codes for each macro routine and macro call,
some with examples. These descriptions are arranged alphabet-
ically by function description name, according to the function
description shown in column 2 of Table 1-1.

Section 6 describes the GCOS 6 Honeywell device drivers for
data transfer in system and applications programs with Level 6
peripheral devices.

Section 7 discusses trap handling for hardware and software
traps.

Appendix A describes various block data structures that are
related to certain macro routines. Appendix B discusses writing
a user device driver. Appendix C summarizes register contents
before and after execution of the system service macro calls.
Appendix D shows the ASCII and EBCDIC character sets.
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SECTION 1

INTRODUCING AND USING THE MANUAL

This manual describes the function and use of GCOS 6 system
service macro routines, used by the assembly language programmer
to obtain monitor and input/output services and to build control

structures, for applications programs.

HOW TO USE THE MANUAL

Table 1-1 is an alphabetic list of all macro calls and their
functions, arranged alphabetically by macro call name (column 1).

Sections 2, 3, and 4 contain brief descriptions of the func-
tional groupings for the macro calls, together with a list of the
macro calls arranged alphabetically by function grouping. The
lists also include the macro call names shown in column 1 of
Table 1-1. Section 2 summarizes monitor services macro calls,
Section 3 the file system macro calls related to I/0O services,
and Section 4 the macro calls to generate and define system data
structures.

Section 5 describes the use, functions, structures, and
error return codes for all macro routines/calls, with one
example for most. For easy reference, these detailed descrip-
tions are arranged in alphabetic order by specific function, (see
column 2 in Table 1-1).

This section also describes macro call syntax and register
conventions. The Assembly Lanqguage Reference manual discusses
the use of labels and address formats in detail.

MACRO CALL SYNTAX

Macro call syntax follows the conventions for assembly lan-
guage. The first field of the macro call can have an optional
label. If no label is used, at least one blank must precede the
macro call. User-selected items of data in a macro call are
known as arguments; these arguments are passed to a system ser-
vice macro routine by the macro processor.
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Within the called system service macro routine (which is
generalized to handle any set of data passed to it), the macro
call arguments are associated with the service routine arguments
-— the order of positional arguments in the macro call indicates
the variables to which the data is applied. Thus, the order of
your arguments must be the same as the positional arguments with-
in the system service macro routine. Unless stated otherwise,
omitted arguments. that precede an included argument must be
indicated by the presence of a replacing comma for each omission.
One or more spaces must separate the macro call name from its
arguments, with a comma between each argument. The horizontal
tab character is equivalent to a space. A semicolon at the end
of a line indicates that the next line is a continuation
line.

REGISTER CONVENTIONS AND CONTENTS

Macro call arguments are often loaded into registers for
access by the system services. An argument of a macro call can
specify that the corresponding system service argument is either
contained in memory or in a register. If an argument is omitted
from the macro call the system assumes that the register normally
used to provide the value or address to the system service rou-
tine contains the required value or address. For this reason it
is important to know how the system service routines use the re-

gisters, as well as the conventions that exist for saving regis-
ter contents.’

The system services use the following registers without pre-
serving their contents:1l

R1 R7
R2 B2
R6 B4

As a general rule, the system services do not alter the
contents of the following registers:

S Bl T S3
I B3 RDBR M1 through M7
R3 B5 cI
R4 B6 SI
R5 B7 s1
S2

When coding a macro call that uses a register whose con-
tents are not preserved, ensure that the contents of the reg-
ister are appropriate for each occurrence of the macro call.

TThe file system macro calls preserve the contents of all o
registers except Rl. B4 is the only register loaded by the file [
system macro calls. NS
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ADDRESSING CONVENTIONS

Any macro call argument definition that specifies an argu-
ment default of a specific register content will allow an argu-
ment specification in the form =$Rn or =$Bn (n designates the
register to be specialized for the system service routine) to
denote that the register has been previously set to be the value
to be used. When a macro call argument description specifies
that the location of a value or an address may be provided, any
assembly-level address syllable format that is valid for the type
of register being specialized can be used; i.e., the value (if
less than or equal to two bytes) or address can be supplied as an
immediate memory operand (IMO) address syllable form by prefacing
the value or address with an equal sign (=). (The !label macro
notation is used only to distinguish between LDB and LAB instruc-
tions when specializing a base register.)

For example, the SWAIT macro call has a single argument that
specifies the location of the address of the request block to be
waited on. This location must be placed in base register $B4.
The value specified for this argument in the SWAIT macro call can
take any of the following forms (among others):

=]label

The label refers to the request block to be waited on.
An IMO address syllable format will be used by the LDB
instruction generated to load $B4.

label

The label refers to a field that contains the address '
of the request block to be waited on. A P+DSP address
syllable format will be used by the LDB instruction
generated to load $B4.

<label

The label refers to a field that contains the address
of the request block to be waited on. An IMA address
syllable format will be used by the LDB instruction
generated to load $B4.

=$B4
Base register $B4 already contains the address of the

request block to be waited on. No instruction will be
generated to load $B4.
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=$B3

Base register $B3 contains the address of the request
block to be waited on. A register addressing address
syllable will be used by the LDB instruction generated
to load $B4.

$B3

Base register $B3 contains the address of a field that
contains the address of the request block to be waited
on. A direct base addressing address syllable will be
used by the LDB instruction generated to load $B4.

*SB3

Base register $B3 contains the address of a field that
contains the address of a field that contains the
address of the request block to be waited on. An in-
direct base addressing address syllable will be used
by the LDB instruction generated to load $B4.

$B3.SR2

The address referred to by base register $B3 plus $R2
contains the address of the request block to be waited
on. An indexed base addressing address syllable will
be used by the LDB instruction generated to load S$B4.

If the address syllable is preceded by an exclamation point
(!) then the instruction generated is a LAB rather than an LDB.
For example:

!label

The label refers to the address of the request block
to be waited on. An effective address syllable format

will be used by the LAB instruction generated to load
S$B4.

1*]label

The label refers to a field containing the address of
the the request block to be waited on. A "LAB $B4,
*label" instruction will be generated to load $B4.

Thus, macro call "location address" arguments (which are to
be loaded into base registers) can refer to the location of the
address of the data or data structure or can refer to the address
of the data or data structure. In the first case (location of
address), the macro call loads the $Bn register through an LDB
instruction, thus requiring that the "location address" values
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in the macro call arguments be the label of a location where the
address of the actual argument structure is located. In the
second case (address), the macro call loads the effective address

of the argument structure into $Bn directly (through a LAB in-
struction) when the first argument is a label and is preceded by
an exclamation point (!) character.

For Example:

FIBPTR DC <FIB

FIB RESV 16

Smacro FIBPTR

>LDB $B4,FIBPTR

.

Smacro !FIB

>LAB $B4,FIB

REGISTER CONTENTS AT TASK ACTIVATION

When a task is activated, the contents of registers $B4,
$B5, and $B7 are the following:

Register $B4: Address of the task request block

Register $B5: Address of the system-supplied termination
routine (see the return (SRETRN) macro call)

Register $B7: Address of the parameter block containing
the request block argument list

REGISTER CONTENTS AT INITIAL TASK ACTIVATION

The M registers are set up as follows:

When each task starts, the system establishes the following de-
fault values M1, M3, M4, and M5:

M1l = 00 Trace trap and all R-register overflow traps
disabled.

M3 = 00 CIP overflow trap and truncation trap disabled;
CIP is under direct CPU firmware control (i.e.,
not in software test mode).
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M4

03 Truncation mode in effect. Scientific accumula-
tors $S1 and $S2 and associated memory operands
are two words long; $S3 and associated memory
operands are four words long.

M5

20 Significance error trap enabled; exponent overflow
and precision error traps disabled.

Contents of these registers can be modified with the assem-
bly language instruction MTM.

If the task is in an online task group, then the privileged
bit in the S-register is set on. If the task is not in an online
task group, the privileged bit is not set.

RETURN STATUS CODES IN S$R1 REGISTEER

The descriptions of the macro calls in Section 5 include
lists of status codes returned in register $R1, together with an
explanation of each code. These lists, while extensive, are not
intended to include every possible status return or explanation
for each macro call. See the System Messages manual for a list
of all SRl return status codes, corresponding messages, and added
definitions.

SYSTEM SERVICE MACRO CALLS AND FUNCTION CODES

Table 1-1 contains an alphabetic list, by macro call name,
of the macro calls summarized in Sections 2, 3, and 4, and de-
scribed in Section 5. The list includes the function codes
associated with each macro call (data structure generation macro
calls do not have function codes). The first two digits of the
function code designate the major function, and are used by the
macro call trap-handling routine to locate the entry point of the
appropriate system service routine. The last two digits are a
subfunction code used by the system service routine to provide
the requested subfunction. When a macro call is executed, it
generates the following:

MCL
DC Z'mmss'

where mm is the 2-digit major function code and ss is the 2-digit
subfunction code. The function codes are provided for informa-
tion only; they will appear in program listings and dumps.

LOCATION OF MACRO ROUTINES

The macro routines are located either on cartridge disk or
on storage module in a 11brary named >LDD>MACRO>EXEC_LIB. On
diskette they are located in ZSYS02>LDD>MACRO>DEXEC LIB. See the
Assembly Language Reference manual.
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Table 1-1. System Service Macro Calls
Macro Function Function
Call Name Function Description Code Group
(1) (2) (3) (4)
S$ABGRP Abort group 0DOA Task group
control
SABGROQ Abort group request 0D07 Task group
control
SACTID Account identifier 1402 Identifica-
tion and
information
SACTVG Activate group 0D09 Task group
control
SASFIL Associate file 1010 File manage-
ment
SBUID Bound unit identification 1406 Identifica-
tion and
information
SCANRQ Cancel request 0Co1 Task control
SCIN Command in (read command- 0802 Standard
in file) system file
I1/0
SCLFIL Close file 1055-1057 | File manage-
ment
SCLPNT Clean point 0C13 Task control
SCLRSW Clear external switches 0B02 External
switch
$CMDLN Command line, process 0Cco08 Task control
SCMSUP Console message suppression 0902/0903 | Operator
interface
SCNCRQ Cancel clock request 0501 Clock
SCNSRQ Cancel semaphore request 0601 Semaphore
handling
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Table 1-1 (cont). System Service Macro Calls
Macro Function Function
Call Name Function Description Code Group
(1) (2) (3) (4)

SCRB Clock request block - Data struc-
ture genera-
tion

SCRBD Clock request block offsets - Data struc-
ture genera-
tion

SCRDIR Create directory 10A0 File manage-
ment

SCRFIL Create file 1030 File manage-
ment

$CRGRP Create group 0DO0 3 Task group
control

SCROAT Create overlay area table 070A Overlay
handling

$CRPSB Create file parameter - Data struc-

structure block - offsets ture genera-
tion

SCRTSK Create task 0C02/0C03 | Task control

SCWDIR Change working directory 10BO File manage-
ment

$DFSM Define semaphore 0604 Semaphore
handling

SDLGRP Delete group 0D04 Task group
control

SDLREC Delete record 1130/1131 | Data mange-
ment

S$SDLTSK Delete task 0Cc04 Task control

$DSDV Disable device 0202 Physical I/0

$DSFIL Dissociate file 1015 File manage-
ment

SDSTRP Disable user trap 0A02 Trap handling
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Table 1-1 (cont). System Service Macro Calls
Macro Function Function
Call Name Function Description Code Group
(1) (2) (3) (4)
SELEND Error logging, end 0209 Physical I1/0
SELEX Error logging information, 0207 Physical I/O
exchange
SELGT Error logging information, 0208 Physical I/0
get
SELST Error logging, start 0205 Physical I/0
SENDV Enable device 0204 Physical I/0
SENTRP Enable user trap 0AO01 Trap handling
SEROUT Error output file - write to 0803 Standard
system file
1/0
SEXTDT External date/time - convert 0504 Date/time %
to
SEXTIM External time - convert to 0505 Date/time
SFIB File information block - - Data struc-
create or change ture genera-
tion
SGDTM Get date/time 0506 Date/time
SGIFAB Get file information, file - Data struc-
attributes block - offsets ture genera-
tion
SGIFIL Get file information 1060 File manage-
ment
$SGIKDB Get file information and - Data struc-
create file, key descriptor ture genera-
block - offsets tion
$GIPSB Get file information, pa- - Data struc-
rameter structure block - ture genera-
offsets tion
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Table 1-1 (cont). System Service Macro Calls

Macro Function |Function
Call Name Function Description Code Group
(1) (2) (3) (4)
SGMEM Get memory; get available 0402/0403| Memory allo-
memory cation
$GTFIL Get file 1020 File manage-
ment
SGTPSB Get file, parameter struc- - Data struc-
ture block - offsets ture genera-
tion
SGWDIR Get working directory 10C0 File manage-
ment
SHDIR Home directory, return 140B Identifica-
tion and in-
formation
SINDTM Internal date/time - 0507 Date/time
convert to
SIORB Input/output request - Data struc-
block ture genera-
tion
SIORBD Input/output request - Data struc-
block offsets ture genera-
tion
SMACPT Message group, accept 1501 Intergroup
message fa-
cility
SMCMG Message group, count 1507 Intergroup
message
facility
SMGCRB Message group control - Data struc-
request block ture genera-
tion
SMGCRT Message group control request - Data struc-
block offsets ture genera-
tion
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Table 1-1 (cont

). System Service Macro Calls

Macro Function Function
Call Name Function Description Code Group
(1) (2) (3) (4)
SMGIRB Message group initialization - Data struc-
request block ture genera-
tion
SMGIRT Message group initialization - Data struc-
request block offsets ture genera-
tion
SMGRRB Message group recovery request - Data struc-
block : ture genera-
tion
SMGRRT Message group recovery request - Data struc-
block offsets ture genera-
tion
SMINIT Message group, initiate 1502 Intergroup
message
facility
$MODID Mode identification 1403 Identification
and informa-
tion
$MRECV Message group, receive 1503 Intergroup
message facil-
ity
SMSEND Message group, send 1505 Intergroup
message facil-
ity
SMTMG Message group, terminate 1504 Intergroup
message facil-
ity
SNPROC New process 0D 0B Task group
control
SNUIN New user input file - 0806 Standard
redefine system file
: I/0
SNUOUT New user output file - 0807 Standard

redefine

system file
1/0
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Table 1-1 (cont). System Service Macro Calls
Macro Function Function
Call Name Function Description Code Group
(1) (2) (3) (4)
SOPFIL Open file 1050/1051|File manage-
ment
SOPMSG Operator information 0900 Operator
message - display only interface
SOPRSP Operator response 0901 Operator
message - display/respond interface
SOVE XC Overlay, execute o700 Overlay
handling
SOVLD Overlay, load 0701 Overlay
handling
SOVRCL Overlay release, wait, and 0707 Overlay
recall handling
SOVRLS Overlay area, release 0706 Overlay
handling
SOVRSV Overlay area reserve, and 0705 Overlay
execute overlay handling
$OVST Overlay status 0703 Overlay
handling
$OVUN Overlay, unload 070C Overlay
- handling
SPERID Person identification 1401 Identification
and informa-
tion
SPRBLK Parameter block - Data struc-
ture genera-
tion
SRBADD Return request block 0107 Request and
address return
SRDBLK Read block 1200-1204 |Storage
management
$RDREC Read record 1110-1116 |Data manage-

ment
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Table 1-1 (cont).

System Service Macro Calls

Macro Function Function
Call Name Function Description Code Group
(1) (2) (3) (4)
SRDSW Read external switches 0BOO External
switch
SRDVAT Reset device attention 0203 Physical I/0
SRETRN Return sequence - establish - Request and
return
SRLDIR Release directory 10A5 File manage-
ment
SRLFIL Release file 1035 File manage-
ment
SRLSM Release semaphore 0603 Semaphore
handling
SRLTML Release terminal 1704 Terminal
Function
SRMEM Return memory; return 0404/0405 | Memory
partial block of memory allocation
SRMFIL Remove file 1025 File manage-
ment
SRNFIL Rename file/directory 1040 File manage-
ment
SRPTER Report error condition OF00/0F01 | Error hand-
ling
SROBAT Request batch execution OEO0O Batch
SRQCL Request clock 0500 Clock
SRQOGRP Request group 0D0O Task group
control
$RQIO Request I/0 transfer 0200 Physical I/0
SRQOSM Request semaphore 0600 Semaphore
handling
SRQTML Request terminal 1703 Terminal
: function
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Table 1-1 (cont). System Services Macro Calls
Macro Function Function
Call Name Function Description Code Group
(1) (2) (3) (4)
SRQTSK Request task 0C00 Task control
SRSVSM Reserve semaphore 0602 Semaphore
handling
SRWREC Rewrite record 1140/1141 | Data manage-
ment '
$SDL Set dial 1B0O Communica-
tions
SSETSW Set external switches 0BO1 External
switch
SSPGRP Spawn group 0D05 Task group
control
SSPTSK Spawn task 0C05/0C06 | Task control
SSRB Semaphore request block - Data struc-
ture genera-
tion
S$SRBD Semaphore request block - Data struc-
offsets ture genera-
tion
$STMP Status memory pool 0406 Memory al-
location
$STTY Set terminal file 1045 File manage-
characteristics ment
$SUSPG Suspend group 0D0 8 Task group
control
SSUSPN Suspend for interval; sus- 0502/0503 | Clock
pend until time
$SYSID System identification 1404 Identifica-
tion and in-
formation
STEST Test completion status 0102 Request and

return
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Table 1-1 (cont). System Service Macro Calls
Macro Function Function
Call Name Function Description Code Group
(1) (2) (3) (4)
$TFIB File information block - - Data struc-
offsets ture genera-
tion
STGIN Task group input 140C Identifica-
tion and in-
formation
STIFIL Test file for input 1062 File manage-
ment
STOFIL Test file for output 1063 File manage-
ment
STRB Task request block - Data struc-
ture genera-
tion
STRBD Task request block offsets - Data struc-
ture genera-
tion
STRMRQ Terminate request 0103/0104 | Request and
return
STRPHD Trap handler connect 0AO0O0 Trap handling
SUSIN User input file - read 0800 Standard
system file
I/0
SUSOUT User output file - write 0801 Standard
system file
1/0
SUSRID User identification 1400 Identifica-
tion and
information
SWAIT Wait for operation 0100 Request and
complete return
SWAITL Wait on request list 0101 Request and
return
SWIFIL Wait for file input 1064 File manage-

ment
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Table 1-1 (cont). System Service Macro Calls

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

SWLIST Wait list - | pata struc-
ture genera-
tion

SWOFIL Wait for file output 1065 File manage-
ment

SWRBLK Write block 1210/1211 | Storage
management

SWRREC Write record 1120/1126 | Data manage-
ment

SWTBLK Wait block 1220 Storage
management

SXPATH Expand pathname 10D0 File manage-
ment

TASK REQUEST QUEUES

The task manager controls the scheduling and synchronization
of tasks, and uses the following data structures.

o

Logical Resource Number (LRN) - An LRN provides a logical
task identifier. You assign an LRN to an application
task when the application is designed; you assign an LRN
to a system device driver task at configuration. Its
value is from 0 through 252.

Logical Resource Table (LRT) - An LRT associates each LRN

with a specific resource control table (RCT). An LRT is
created for each user task group and contains an entry
for each LRN specified in the task group. Each entry in
the LRT points to an RCT that uniquely identifies one of
the task group's tasks.

The system has one LRT to associate each configured de-
vice with an LRN. The LRT contains an entry for each

LRN identified to the Configuration Load Manager at sys-
tem startup. Each entry in the LRT points to an RCT that
uniquely defines the configured device.
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o Resource Control Table (RCT) - A separate RCT is built
for each task or device. Each RCT contains the physical
priority level number dedicated to that task or device.
In addition, each device RCT contains the device-specific
characteristics that uniquely describe that device.

o Request Block (RB) - The RB is the basic control struc-
ture that embodies a specific request for the execution
of a task. An RB contains the arguments of a task re-
quest; it provides the medium of communication between
the requesting and requested tasks. Separate RB formats
exist for tasks and devices, but the control fields used
by the task manager are common to both formats. You may
extend the RB to include application-specific information
to be passed between the requesting and requested tasks.

0 Request Queue - The request queue is a first-in/first-out
queue of request blocks maintained by the task manager in
order to serialize requests for task services. A sepa-
rate request queue is maintained for each task.

o Task Control Block (TCB) - A TCB is the system control
structure for a task and includes the interrupt save area
(ISA). When a task is interrupted by a task with a
higher priority level, the contents of the ISA are stored
in the task control block of the interrupted task.

The task manager controls tasks by manipulating request
blocks in task request queues. Using the logical resource number
provided in a request block, the task manager consults the logi-
cal resource table to locate the TCB of a requested task; the
mechanism is shown in the diagram below.

LOGICAL RESOURCE TABLE

RESOURCE CONTROL TABLE

. LOGICAL
TCB PRIORITY RESOURCE
ADDRESS | LEVEL POINTER NUMBER
NUMBER OFFSET

L

TCB NEXT RB

A request for a task causes a request block to be placed in
the request queue for the requested task. When the requested
task terminates, the task manager removes the request block from
the top of its request queue and posts its completion. If
desired, one task may wait for the completion of the requested
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task; the waiting task is suspended until the requested task
signal its completion to the task manager, which will re-
activate the waiting task. 1In the meantime, other tasks may use
the level of the waiting task.

TCBs representing task code are assigned to execute on phys-
ical priority level of the central processor. One or more TCBs
may be assigned to use a level, and will be queued awaiting
availability if there is a request for the task. When the TCB
heading the level queue terminates with an empty request queue or
is temporarily suspended by the system, the next TCB on that
level moves to the head of the level queue. The system may
suspend a task while processing a system service call, e.g.,
fetching a system overlay; the task may also explicitly suspend
by performing a wait or suspend operation. When a suspended task
reactivates, its TCB is placed at the end of the appropriate
level queue.

The following sequence of events illustrates an example of
request queue manipulation as one task (e.g., task A, identified
as logical resource number 1 at priority level 7) requests the
execution of another task (e.g., task B, identified as logical
resource number 2 at priority level 10, a lower priority level)
and later waits for completion of the requested task.

1. Task A requests task B (specifying logical resource
number 2 in the request block). The task manager places
this request block at the end of the request queue for
Task B which executes at priority level 10. See Diagram

1.
ANOTHER REQUEST
TCB REQUEST # BLOCK
BLOCK FROM TASK A

TASK B REQUEST QUEUE
Diagram 1 - Request Block From Task A is Queued in
Request Queue for Task B
2. Task A issues a wait call, indicating that it wishes to

be suspended until its request for Task B is completed.
Task A is now suspended.
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Task B runs and terminates relative to the first request
block in the request queue for the task. As Task B
terminates, the first request block is removed from the
request queue for the task. See Diagram 2. The TCB for
Task B on priority level 10 remains active because
another request block (the one generated by Task A)
exists in its request queue.

TcB —/_\‘

ANOTHER REQUEST
REQUEST BLOCK
BLOCK FROM TASK A

TASK B REQUEST QUEUE

Diagram 2 - First Request Block is Dequeued as Task B

4.

Terminates Relative to It

Task B runs and terminates relative to the request block
generated by Task A. Task A, which was waiting for this
event, is now reactivated, The request block generated
by Task A is removed from the request queue for priority
level 10. Task A will resume execution when priority
level 7 becomes the highest active level, and the Task A
TCB again reaches the beginning of the level 7 TCB
queue.
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SECTION 2

"MONITOR SERVICE F

UNCTIONS

The Monitor service macro routines summarized and listed in

this section provide access to system
macro routines/calls are arranged and
order of these functional groups (see

Batch

Clock

Communications

Date/time

Error handling

External switches
Identification and information
Memory allocation

Message facility (intergroup)
Operator interface

service functions. The
discussed within and in
column 4 in Table 1-1):

Overlay handling
Physical I/0

Request and return
Secondary user terminal
Semaphore handling
Standard system file I/O
Task control

Task group control

Trap handling

the

Each macro routine/call is described in detail in Section 5,
in the alphabetic order of its function description (column 2 of

Table 1-1).

BATCH FUNCTIONS

The macro call for batch functio
execution in a way that requires no p

ns facilitates program
ersonal interaction with

the system. To use the batch functions, prepare a file that is

to act as the command input file and

the user input file. Al

1

commands and program input are read from this file by the batch

task group when your request executes

The macro routine/call is:

o Request batch execution SRQBAT

Section 5 describes this macro c

all in detail.
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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, a system component whose primary

function is initiating task execution based on the passage of
time.

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. Based on information contained
in the clock request block (see Appendix A), the system will:

Activate a task
Schedule an indicated request block
o Release a semaphore

oo

The clock macro calls act to:
o Connect a clock request block to the timer queue
o Disconnect a clock request block from the timer queue

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

o Suspend the issuing task until a particular date/time

The clock function macro routines/calls are:

o Cancel clock request $CNCRQ
o Request clock SRQCL

o Suspend for interval $SUSPN
o Suspend until time $SSUSPN

Section 5 describes these macros in detail and also the

macro SCRB (clock request block) for generating a clock request
block.

COMMUNICATIONS FUNCTIONS

The macro call for communications functions allows you to
set a telephone number to be used for automatic dialing. The

macro routines/call is:
o Set dial $SDL

The Communications Processing manual describes communica-
tions processing.

Section 5 describes the above macro in detail.
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DATE/TIME FUNCTIONS

The macro calls for date/time functions allow access and use
of the internal date/time value maintained by the system, and
conversions of date/time values for internal to external formeaets,

and vice versa. Specifically, the macro calls provide the task
with the means to:

o Obtain the current internal date/time value

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

o0 Convert the internal date/time value to external time
format

o Convert an external date/time value to internal format

The date/time macro routines/calls are:

External date/time - convert to SEXTDT
External time - convert to SEXTIM
Get date/time $SGDTM

Internal date/time - convert to SINDTM

Section 5 describes these macros in detail.

ERROR HANDLING FUNCTION

The macro for error handling enables you to report error
conditions and to add error text.

The error handling macro routine/call is:
Report error condition SRPTER
Section 5 describes it in detail.

EXTERNAL SWITCH FUNCTIONS

A task group, by using external switch function macro calls,
can control its own execution by modifying its own external
switches. An external switch operates much like a hardware
switch on an operator's control panel. External switches may be
set and cleared with the MSW (modify switches) command, or inter-
nally with the $SETSW and S$CLRSW macro calls.

A separate external switch word is associated with each task

group. Each bit in the word is an external switch. Thus, each
task group can use 16 switches. A user program can contain

2-3 CBO08



instructions or statements to interrogate the settings of one or
more of these switches. The program can then use these settings

to control its execution logic.
The macro calls allow you to:

o Set switches
o Clear switches
o Read the current values of the switches

The macro routines/calls are:

Clear external switches SCLRSW
Read external switches SRDSW
Set external switches SSETSW

Section 5 describes these macros in detail.

IDENTIFICATION AND INFORMATION FUNCTIONS

The macro calls for identification and information make

available the following information concerning the current task
or task group.

Function Macro Call
Home directory pathname SHDIR
Bound unit identification $BUID
System identification $8YSID
Task group account identification SACTID
Task group input file name STGIN

Task group mode identification $MODID
Task group person identification SPERID
Task group user identification SUSRID

Section 5 describes these macro in detail.

MEMORY ALLOCATION FUNCTIONS

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

The macro call that allocates a memory block has two forms:
one form allows you to obtain a memory block of the specified
size only; the other allows you to obtain the largest existing
contiguous memory block if a block of the specified size cannot
be found. The macro call that returns a memory block also has
two forms: one form allows you to return an entire memory block;
the other allows you to return a specified part of the block.
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The macro routines/calls are:

Get memory; get available memory $GMEM

Return memory; return partial SRMEM
block of memory

Status memory pool SSTMP

Section 5 describes these macros in detail.

MESSAGE FACILITY FUNCTIONS

The message facility allows two task groups, using assembly
language code, to have online communication between them by
sending a message (one or more records) through message queues
called mailboxes. A message group is a set of records that con-
stitute a message sent through a mailbox.

The message facility macro calls are issued by the task
groups to perform message group and message functions. (The
Mod 400 System Concepts manual describes the message facility.)

The intergroup message facility macro calls have the follow-
ing functions:

[e]

(o]

o

o

Open the send function of the message facility (accept)
Ascertain number of messages in the mailbox

Open the receive function of the message facility
(initiate)

Terminate the message group
Receive the data

Send the message data

The message facility macro calls are:

Message group, accept SMACPT
Message group, count SMCMG
Message group, initiate SMINIT
Message group, terminate SMTMG
Message group, receive SMRECV
Message group, send $MSEND

Section 5 describes these macros in detail.
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OPERATOR INTERFACE FUNCTIONS

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

o Displaying an information message on the operator

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

o Activating or deactivating console suppression, i.e.,
suspend or restore issuance of messages to the operator
terminal for the issuing task group

The macro routines/calls are:

Console message suppression $CMSUP

Operator information message SOPMSG

Operator response message SOPRSP

The S$SOPMSG and $OPRSP macro calls require input/output re-
quest blocks (IORB's), which can be generated by the $IORB macro
call (see Sections 4 and 5 and Appendix A).

Section 5 describes the operator interface macros in detail.
OVERLAY HANDLING FUNCTIONS

OVerlays may be loaded at a fixed displacement from the base
of the root-segment at link time, or if "floatable," into a block
of memory allocated explicitly by the user or implicitly by the
system.

The user may create a set of overlay areas and have the sys-
tem load floatable overlays into them, managing the availability
of free areas, and locating available copies of requested
overlays.

The macro routines/calls are:

Overlay, release, wait, and recall SOVRCL

Overlay area, release SOVRLS

Overlay area reserve, and execute overlay SOVRSV

Create overlay table SCROAT

Overlay, execute SOVEXC

Overlay, load SOVLD

Overlay status SOVST

Overlay, unload SOVUN

Section 5 describes these macro in detail. P

\\ Py
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PHYSICAL I/O FUNCTIONS

The macro calls described in this subsection allow you to
interact with device drivers. 1If direct access to devices is not
a requirement, use the File System macro calls.

The physical I/0 macro calls allow you to:

o

(o]

Request input and output
Disable a device when an attention interrupt occurs

Set the resource control table (RCT) of a device to the
enable status

Turn off the attention status indicator in the RCT of the
specified device

See Section 6 for a complete description of Level 6 physical

I/0 functions, including details on device drivers and resource
control tables.

The macro routines/calls for physical I/0 are:

Disable device on attention $DSDV
Enable device SENDV
Reset device attention SRDVAT
Request I/O transfer SRQIO

Another group of macro calls associated with physical I/0
function codes are the error logging macro calls which:

o

(e}

(o]

Activate error logging for a device

Insert current values of error logging information in the
user's error log structure

End error logging and store logging information in user's
error log structure

'

Verify and save user error logging structure.

The macro calls for error logging are:

Error logging, start SELST
Error logging information, get SELGT
Error logging, end SELEND
Error logging information, exchange SELEX

Section 5 describes these macros in detail.
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REQUEST AND RETURN FUNCTIONS

The macro calls for request and return functions enable you
to control requests for tasks and to provide a standard return

sequence for called subroutines. Specifically, the macro
routines are used to:

Terminate the current execution of a task

Wait for the completion of another task

Wait for the completion of any of a number of events
Test for the completion of an event

Return the address of a request block

Issue a common return sequence for called subroutines

00 0000

The macro routines/calls are:

Return request block address SRBADD
Return SRETRN
Terminate request STRMRQ
Test completion status STEST
Wait for operation to complete SWAIT
Wait on request list SWAITL

Section 5 describes these macros in detail.

Sections 4 and 5 describe the macro routines for generating
request blocks. Appendix A shows request block formats.

SECONDARY USER TERMINAL FUNCTIONS

The macro calls for secondary terminal functions pertain to
a task group's secondary user terminal, which is defined as a
terminal given to a task group by the listener component when a
a secondary login is performed at that terminal. This occurs

provided the task group has an outstanding request for a second-
ary user terminal.

The macro calls for secondary user terminal functions
permit:

o The task group to request a secondary terminal.
o The task group to release a secondary terminal.

o The task group to cancel a previous request from the
issuing group.
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The appropriate macro calls are:

Request terminal SRQTML
Release terminal SRLTML
Cancel request SCANRQ

Section 5 describes these macros in detail.

SEMAPHORE FUNCTIONS

A semaphore is a mechanism for coordinating the use of re-
sources within task groups. Semaphores are unique to a task
group and once defined, are available only to the tasks within
that group, to control access to multiple resources and control
multiple requests for the same resource.

A semaphore is defined for each resource to be controlled
and 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 maintains its current value to coordinate
requestors of the resource being controlled. A requestor obtains
use of a resource if the semaphore value is greater than zero at
the time of the request. A requestor is either suspended waiting
for the resource or notified that no resource is available if the
value is zero or negative.

Monitor service macro calls are used to:
o Define a semaphore and give an initial value.

o Reserve a semaphore-controlled resource; this macro call
subtracts a resource, or signals a waiter for the re-
source i.e., it decrements the current-value counter.

o Release a semaphore-controlled resource; this macro call
adds a resource, or activates the first waiter on the
semaphore queue; i.e., it increments the current-value
counter.

0 Request the reservation of a semaphore-controlled re-
source; this macro call queues a request block (SRB) if
the resource is not available. This macro call decre-
ments the current-value counter.

o Remove a specified semaphore request block from its
semaphore request queue.

A semaphore is a gating mechanism, and the initial value
given to it depends upon the type of control to be exercised.
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For example, assume that you want to restrict access to a P
particular resource to a one-user-at-a-time order.

1. Task A defines a semaphore by issuing the macro call:
$DFSM ZZ

Omission of the value parameter causes the initial value to
be set to 1.

2. Task B now issues a $SRSVSM call; the counter is decre-
mented to 0, Task B gets the resource for itself knowing
that no other task using the semaphore mechanism is
using or can obtain the resource.

3. Task C issues a SRSVSM call; the counter is decremented
to -1, Task C is suspended (Task B is still using the
resource) .

4. Task B issues a SRLSM when it finishes with the re-
source; the counter is incremented to 0, Task C now gets
the resource. After the SRLSM for Task C, the value is
1 again.

Use of resources by more than one user at a time can be ar-
ranged by adjusting the initial value of the semaphore, e.g., an
initial value of 2 allows two users, a value of 4 allows four
users, and so on, depending on the nature of the resource and its
intended use.

If it is undesirable for a task to be suspended while a re-
source is in use, the SRQSM macro call can be used instead of
SRSVSM to reserve a resource. SRQSM is an asynchronous reserva-
tion request ($RSVSM is a synchronous request) which causes a
request block to be queued for the resource, so that the issuing
task can do other processing before the needed resource is
available.

The macro routines/calls for semaphore handling are:

Cancel semaphore request SCNSRQ
Define semaphore SDFSM
Release semaphore SRLSM
Request semaphore SRQSM
Reserve semaphore SRSVSM

Section 5 describes these macros in detail.

STANDARD SYSTEM FILE I/0 FUNCTIONS

The macro calls for standard system file I/0O functions make e
the standard system files (command-in, user-in, user-out, and N
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error-out) available to a task group. Other macro calls shown
below allow the task to redefine the user-in and user-out files.
Specifically, the macro routines enable you to:

Read the next record from 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

00 0000

The macro routines/calls are:

Command in (read command-in file) SCIN
Error output file SEROUT
New user input file SNUIN
New user output file SNUOUT
User input file SUSIN
User output file SUSOUT

Section 5 describes the macros in details.

TASK CONTROL FUNCTIONS

The macro calls for task control allow you to:
o Create, request, spawn, and delete a task
0 Process command lines

o Unlock locked records for all files attached to the
task group (clean point)

Some macro calls involve the use of request blocks. Sec-
tions 4 and 5 discuss and describe macro calls that generate re-
quest blocks; Appendix A shows the format of the request blocks.

Macro routines/calls for task control are:

Cancel request SCANRQ
Clean point SCLPNT
Command line, process SCMDLN
Create task SCRTSK
Delete task SDLTSK
Request task SRQOTSK
Spawn task SSPTSK

Section 5 describes these macros in detail.
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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 num-

ber of task groups may be defined. The macro calls for task
control allow you to:

o Create a task group

o Request a task group

o Delete a task group

0 Spawn a task group

o Suspend a task group

o Activate a suspended task group

o Terminate current task group and restart task group
request

o Abort a task group request
o Abort a task group

A task executing under one task group can initiate another
task group. A task group must first be defined to create task
group control structures and load the bound-unit root segment as
the lead task. 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 task control functions or
commands .

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

The above effects of create, request, and delete a task group
occur in sequence when a spawn task group macro call is issued.

A task can suspend a task group's execution and then acti-
vate that task group.

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

A task can abort the current request for the activation of a

specified task group. In this case the next request, if any,
against that task group, will be processed.
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To delete the task group immediately, before all its tasks

terminate and become dormant, the group can be aborted.

Some macro calls listed below use parameter blocks.

The macro call to generate parameter blocks is discussed and

described in Sections 4 and 5; block format is shown in Appendix

A.
The macro routines/calls for task group control are:
Abort group SABGRP
Abort group request SABGROQ
Activate group SACTVG
Create group SCRGRP
Delete group SDLGRP
New process SNPROC
Request group SRQGRP
Spawn group S$SPGRP
Suspend group $SSUSPG
Section 5 describes these macros in detail.
TRAP HANDLING FUNCTIONS
The macro calls for trap functions allow you to indicate the
kind of trap handling functions within the task group of the

issuing task. The macro calls allow you to:

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

o Enable a specific trap or all traps
o Disable a specific trap or all traps
Section 7 describes traps and trap handling in detail.

The macro routines/calls for trap handling are:

Disable user trap SDSTRP
Enable user trap SENTRP
Trap handler connect STRPHD

Section 5 describes these macros in detail.
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SECTION 3

FILE SYSTEM FUNCTIONS

The macro routines summarized and listed in this section
enable you to use the file system functions, which are organized
according to the following major functional groups: (see column
4 in Table 1-1):

o File/directory management
o Data management
0 Storage management

The file/directory management macro routines provide service
functions at the file level (i.e., creating files, reserving
files, specifying concurrency control, opening and closing files,
creating directories, etc.). Data management macro routines sup-
ply the service functions required at the record level, such as
read, write, delete, and rewrite. The storage management macro
routines furnish service functions at the block (unit of trans-
fer) level, such as read and write.

w

Every macro routine/call is described in detail in Section
in the alphabetic order of its function description (see column 2
of Table 1-1).

File management services use argument structures, which vary
in content from macro call to macro call. The content of each
argument structure is described with the appropriate macro call.

"Addressing Conventions" in Section 1 describes the address
forms that are valid for address and data registers.

A pointer in the file system structures consists of two

words. In SAF, the pointer resides in the first word; in LAF the
pointer is a double-word address.
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Some macros, particularly the data and storage management
services, use a data structure called a file information block
(FIB), which is generated with a SFIB macro call (see Sections 4
and 5). The following are detailed descriptions of the structure
and contents of the file information block (FIB).

FILE INFORMATION BLOCK (FIB)

There must be one file information block for each file, in
order for the file to be accessed. The FIB, which must start on
a word boundary, provides the interface between your program and
the system for performing data- and storage-management functions.
Table 3-1 describes each of the FIB entries, Table 3-2 describes
the second entry in the FIB (i.e., program view) in detail.

The FIB can be generated by a S$SFIB macro call (see Sections
4 and 5).

Table 3-1. Contents of File Information Block (FIB)

Size
Entry (bytes) Description

Logical file 2 Specifies the logical file number
number (LFN) (LFN) by which the file is refer-
enced. The LFN is the common ele-
ment linking the FIB and the exter-
nal file; this connection is made
via the $ASFIL, $CRFIL, or SGTFIL
macro call (or equivalent command).

Program view 2 Describes the user visibility of the
file and its functional capabili-
ties; it contains information speci-
fic to each of the function groups
(see Table 3-2) as follows:

Bits 0-9 File/directory management
Bits 10-14 Data management
Bits 13-15 Storage management

As described in Table 3-2, the set-
ting of bit 0 determines whether
bits 13 and 14 are data management
specific or storage management
specific.
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Table 3-1 (cont). Contents of File Information Block (FIB)

Size
Entry (bytes) Description

User record Identifies the start of the user-

pointer (for record area as follows:

data manage-

ment functions) SRDREC - 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.

4 The storage area must be large
enough to contain the longest re-
cord, excluding headers, to be
written to or received from the
file.

Buffer pointer Identifies the start of the buffer
(for storage area as follows:
management
functions) SRDBLK - Identifies the buffer area
into which blocks of data are de-
livered.
SWRBLK - Identifies the buffer area
from which blocks of data are taken.
In record length 2 Specifies the maximum size of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>