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PREFACE

This manual describes privileged surervisor call (SVC) facilities
and other operating =system features intended for use bty systenm
programners, system anzlysts, designers, engineers, and training
instructorse.

Charpter 1 presents an cverview c¢f the orerating system and the
software it surports. Charter 2 is a ocuide to writing executive
tasks (e-tasks). Chapter 3 explains how tc use SVC 0, SVC 2, ard
SVC. 7 facilities. Chapter 4 contains a functional descrirpticn cf
the SVC intercertion feature recently develceped for 0S/32. The
uniform vertical forms <ccntrcl (VFC) feature is descrited in
Chapter 5 along with <c¢ther device inderendent and dependent
features.

The 0S/32 Systemr Level Irogrammer Feference Yanual 1is one cf
three nmanuals replacirg the CS/32 Prcgrammer Reference ¥anuale.
New features described in this ranual include VFC and SVC
intercerticne. Chaptersz 2 and 3 were fcrmerly Chapters 7 and 8 cf
the 0S/32 Progrummer Reference ¥anual.

This marual applies to the CS/2Z RFC€ scocftware release ard higher.

The following manuals can be used in conjunction with +this
manual:

FUBRLICATION
KANUAI N2YE NUVMBRER

05/32 Systenr Macre libtrary Feference Yanual 4Le-00¢
32-FEit Systems Software User Documentation

Sumnary 4e-01%t
05/:2 Ugeratecr Reference ¥anual 4Le-D3C
0S/32 Syster Generaticn (SYSGEN) Reference

Manvuval 48-037
0S/:2 Supervisor Call (SVC) Reference Manual ye-038
05/32 Atplicaticn lLevel Preogramrer Reference

Manual 48-039

48-040 500 9/81 v



For further infcrmation c¢n the <ccntents o¢f all Perkin-Elmer
32-tkit software manuals, refer tc the 32-Bit Svstems Software
User Documentaticn Summarye.
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CHAFTER 1
0S/32 AND SUBSYSTENS

1«1 INTIRODUCTICN

Perkin-Elmer 0S/32 is a general purtose, event-driven operating
system fcr Perkin-Elmer 32-bit ccmputer systems. 0s/32 is
generated inrto a system thrcugh a system generator ©program that
provides farameters for tailecring 0s/32 tc a specific
installation. The combtined hardware ard software «carpabilities
provide supgport fcr all phases ¢f rrcgram and system develorment.
05/32 =suppcrts concurrent multiecrogramming, with up to 252 user
tasks (u-tasks) written in any cf the supprorted languaqges. The
program develorment features minimize the time and effcrt needed
to test, detug, and integrate arplication programs and systemse.
The operating system can be tailored to suprort a wide variety cf
configuraticns, ranging from small dedicated systems to large,
multiprccessor, shared remcry systenms. 0S/32 alsc svpports a
command language that allows comrlex Jjocbs to be perfecrmed with
minimum operator interventicn,

0S/32 incorrorates a pcwerful interrupt hendling capaltility at
the task level. This capability permits a task to be interrurted
during its rormal executicn sequence by a variety of hardware ard
software conditicns.

The roll tunction, surpcrted by 0S5/32, allcws toctal memcry
requirerents o¢f (rollable) tasks within the system to exceed
available task memory. EFcrtions of a task that exceed availalle
task menmory are rolled cut to disk until memory is available. In
real time applications, tolling 1is commcnly used to gueue lcw
pricrity tasks while tasks c¢f higher priority are active. Tre
roll eligitility of a task iz estatlished when linked; however,
a task cpticn is provided to prevent recll of a task when
necessary; e€.Je, When the task must ke altle to respcnd tc real
time events.

A basic data communications facilities rackage is supplied with
0s/732. This rpackage alsc provides surzort for higher level
Perkin-itlmer data communications prcducts.

The scoge and pcwer of thne orerating system can be extended
through these GS&/32 companicn products:

o FKulti-Terminal Kcnitcr (MTHM)

o keliance

48-040 KOO 9/81 1-1



MTM is a sulsystem monitcr that uses the sultasking carakilities
of 05/32 to rrovide a tirme-sliced, interactive program
development environment icr upr to 64 concurrent terminal wusers.
¥T4 sinultaneously suprerts btoth online terminal users and batch
backgrcund tasks. MTH terminal users are alsc grovided with an
173 spocler for use with slcw sreed devices.

Reliance is a transacticn software system, ccnsisting of the
Integrated Transaction Ccntrcller (ITC), Lata Management System
(D¥S/32), and industry standard CCRCL., ITC allccates system
resources, develops screen fcrmats, and controls terminals.
DMS/32 =supcrvises disk allccaticn and data access.

1«2 SOITWARE SUESYSTEMS

0S/32 ccnsists c¢f the fcllcwing subsysterms:

0o Task management

o Job accountirng

0 Memory management

© Timer management

o File management

o 1/0 management

0 Error recording and repcrting
o HYemcry diagncstics

o Loader ard segmentaticn

o Fasic cecrmmunications

o Conscle rnonitcr

© Command fprocessor

o System iritializaticn

o Internal interrurt

o Opticnal user superviscr calls (£VC)

o Floating point

Table 3-1 sutmmatizes the scftware sctrrorted by CS/32.
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| Sgooler | x |

* ITC, CC30L, and [MS/32 comrrise the Perkin-Flmer Reliance
software system designed for transaction prcgranmming.

12«1 Task Management Subsyster

The task management subsystem provides all the functions reguired
to schedule, cocrdinate, and surervise user aprlicationse. Task
scheduling is provided o¢cn 2 vuser-defined rriority }asis that
determines the crder in which each task g¢ains control of the
PLOCeSSCr» Tasks at the same priority level are serviced cn a
round-rckin basis, which can cocrticnally use time-slicing to linit
the executicn of any one task.

05/32 recoyrizes 2585 pricrity levels frem a hiagh of 1 tc a lew cf
255+ Jf thnese levels, 10 throuoh 249 are availabhle to5 u-tasks,
while 1 through 9 and 250 throuch 255 are reserved for system
use. Fach task can be g¢given three rriority levels:

o Maximum
o Task

o Lispatch

Maximum pricrity, set by Link, is the highest priority 1level at
which a task can be assigned., Task priority is the pricrity at
which a task is currently assigred. Initially, task pricrity is
set by Iink but can be nodified as a result of command execuvticne.
A dispatched task usually has a priority level equal tc its task
pricrity; hcwever, if a higher rpricrity task requires specific
system rescurces teing used hy the current dispatched task, tte
dispatched task priority can be raised so that it can complete
executicne.

If a task in control of the CPU has ¢the =<=same priority as an
inceming task, the CPU task rerains active until it relinquishes
control cf the processcr. FPriorities should be assigned so that
tasks that reguire a large amcunt cf rrocessor tire dc not lcck
out other taskse.

A task wi1ll relinguish control cf the processcr to another task
when:
o it is paused Ly the system orerator;

o it is cancelled ty the systemr coreratcr, user, or by another
task;

1-4 48-040 ROO 9/81



0 a higher pricrity task becomes ready due to an external event,
such as the ccmpleticn cf an outstanding I/0 request:

o it executes & macro call that places itself in a wait, paused,
cr dcrmant state; or

0o it 1initiates I/0 to a device.

Rather than being scheduled on a strict pricrity basis, tasks can
be time-sliced. This orpticn allows tasks of ecqual priority to
receive egual shares <¢f rrocessing time. The operatcr ccmmarnd
SET SLICE enables or disatles the tirme-slicing cption. When a
task becomes ready, it is gueued on a round-rodin basis tehird
all ready tasks of equal priority.

The task manager maintains tbkree chains +to facilitate task
scheduling:

o Rollin chain
e} keady chain

o ¥Wait chain

The rollin chain is a gueue containing a 1list of tasks to te
rolled intc¢ the syster and put on the ready chain for executicne.
The task manager removes tasks from the rollin chain and rlaces
them or the 1ready <chair in ¢rricrity crdere. Specific wait
conditicns must first be satisfied tefore a task 1s remcved frcecm
the rollin chain aad gut on the ready chain.

The ready chain is a gqueue containing a linked 1list of task
control blccks (TCB) that are ready tc execute. R task must Le
removed fromr the rollin chain or wait «chain &and added tc¢ the
ready «chain beiore 1t <can te dispatched for evecuticen. Only
tasks or thne ready chaip are eligible fcr execution, The ready
chain is wmraintained acccrding to task priority. The task with
the highest pricrity is moved tc the head of the ready chain and
dispatched for executicne. Tasks are scheduled for execution c¢n
a first-in/first-cut (FIFC) basis within each priority level. 1If
time=-slicing is enalbled, the tacsk a2t the head of the ready chain
relinguishes ccntrcl wshen its time expires, or if an equal cr
higher yricrity task is ready. If nc equal or bhigher pricrity
task is ready, the task at the head of the ready chain continues
to execute for another time=-slice. If time-slicing is disabled,
the task at the head of the ready chain continues executing until
it wvoluntarily relingivishes control cr until a hicher pricrity
task becomes ready.

The wait chain is a quete ccntaining tasks that are in a wait
state. These tasks require the ccmrpleticn of external events;
€eJey 170 crerations, before execution can lre resumed. While the
task is in the wait state, the task manager handles task queue

45-040 FOO 9/%51 ) 1-5



entries using the task gueue service method and also evaluates
all pending and wait ccnditions. P?fter all external events are
satisfied, the task 1s in a ready state and is returned to the
ready clain at the rrorer pricrity.

The task manager perforns machine state changes thrcugh routines
that switch or e€xit tasks from cne machine state to another.

The task manager also perfcrms context switching Dby saving the
contents o¢f registers intc an alternate save area and exchanging
the task status word (TEW).

1¢2.2 Job BAccounting Suksystenm

The Jjob acccunting subsystem provides infermation such as CEU
usage, elarsed time, vtilized memcry and disk space, and numter
and length ¢f I/C transfers bty device class. The jct accountirg
subsyster ccntains the:

o PLata ccllecticn facility

¢ Account reporting utility

The data ccllection facility ccllects accounting data on all user
activities that c¢ccur ir the syster and stores informaticn in tre
acccunting transaction file (RTF) when the +task terminates.
Reports can be reguested for individuel user accounts, summaries
of user accounts, and system usage. The account repcrtirng
utility is swritten in Ferkin-Elmer FCRTEAXN VII and is designed to
readily allow implementation cf specific custcmer site
requirenents. The perfermance data collected ty the data
collection facility is rrerared by the account repcrting utility
for use by system maintenance rerscnnel.

Thrcugh the DISELAY ACCCUNTING command, the systerm operator has
access to accournting data fc¢r ¢ne cr all tasks in the syster.
12«3 k¥Kemory Management Subsystem

At load time the menrcry management subtsystem dynamically
allocates cspece for user and cystem aprlications. There are twc
types oif menory:

o Local

o Global

Local memory is rhysically contigucus starting from lccatien O
and contains the operating system, task srace, and system srace.

1-6 48-040 KOO 9/81



Gloral memory is located akcve loccal memory and is not required
to be contiyucus. This area 1ig shared by global task ccmmcn
segments., If ¢lckal mermcry is located in multirort memcry, it
can be shared by more than che LroCesscor.

Memcry is allocated on 3 first-fit tasis when sufficient npremcry
is availatle for a specific task, Tree segments are allccated in
ascending address crder. Wwhen no space is available fcr a task,
the memcry nranager determines which tacks are tc be rolled cut to
ensure that high priority tasks take —rrecedence. When nmremcry
becomes free, adjacent areas are merged together tc minimize
search time and to provide larce free blocks of memory fer tigger
tasks. System task space 1is alsc maintained by ¢the rmemcry
manager ahd 1ig dynamically allccated wblen a task cr device
structure is built.

The mercry marnager maintains tasgk space throuagh free and
allccated 1lists. Segrents are allocated dynamically c¢n the
first-tit basis by searchinn the free lists. ¥hen free tacsk
space it allocated tc a segment, it is removed from the free list
and ccnnected to the allocated 1list. Similarly, whenever a
segment is released, its memcry space 1s removed from the
allocated list &and connected to (cr merged into) the free list.

1¢2.4 Timer Management Suksystem

The timer management sulsystem rreovides u-tasks with a set «cf
timer ranagemert/maintenance services. These services centrcl
all time dependent functions; €.9., time=-slicing, I/0, Jcb
accounting, tile dating, throughk the universal clock.

The following timer guevez are raintained ty the tirer managenrent
subsystem:

o Time of day
0 Cevice timecut
o Comminications device timectut

¢ Interval timer

There are several timer rcutines that service these queues.
Entries are placed on the time of day qgueue and the interval
timer gteue as a raesult ¢f surerviser call 2 (SVC 2) timer
regquests,. The contrecl Ltlocks c¢cn the time of day queve are
referred to as timer gqueue elements (TCEs). The interval timer
gueue has the same fcrmat as the time of day queue tut is
maintaired as a separate gqueue.

The universal clcck conegists of a2 line freguency clcck (LFC) and

a precision irnterval clcck (PIC). The LFC generates an interrurt
every ¢€£.3 milliseconds <c¢r 120 times rper second. The FIC

48-040 KOO 9/51 1-7



interrurts when a task's reguested time interval has exrired cr
at dintervals of 4095 milliseconds, whichever is shorter. If the
interval terminates or the time o€ dav is reached, the TCE is
remcved fror system space and an aprropriate trap is generatede.

1.2.5 File Management Subsysten

The file nranagement sulksyster ccocrdinates the disk file
requirements of all tasks. The file manager allows u-tasks to
operate with disk files in a device independent fashion. In
additior, the file manager provides disk derendent facilities.

Perkin-Eklmer 32-Fit computers support a wide variety of disk
devices rarnying frcm the 256k flcrpy disk te the 256Mt (MSM300)
disks. 05732 distinguishes lLetween prperranent and tempcrary
files, greviding a tempcrary file facility for scratch work. Two
file types are provided -by the 0S/32 file manager: ccntigucus
and indexede.

To ensure the integrity cf informaticn stored on disk, the file
manager dinterleaves disk access recuests from different tacsks Ly
using tile access protccclsz.

The file access ¢protcccl is a 5S-stage prccess, providirg
operaticnal tlexibility 4t @all rhases of file usage. 2n
abbreviated protocol is used for terporary files. I/0 calls to
these files are autcmatically intercepted by the file manager.
All I/C operaticns to files or devices are done to logical units
(lu) rather than tc a specific device cr file. R file cr device
must be assigned by the user tc an Ju by a command, macrc, ¢r an
SVC 7 pricr tec an I/2 operaticne SVC 7 file management handler
provides the following interfaces te¢ the wuser for file/device
management:

o Allccaticn

O Assignmert

o Change access privileges

O Renaring files

o0 Reprctecting files

o Closing files (deassignment)

o LCeletion

o Checkpcirting

o Fetch attributes

1-8 4P-040 KOO 9/81



1.2.6 1I/0 Subsystem
The I/¢ subsystem prcvides a urnifcrm rprogramring interface

between the tusk and external devices. I/C cperaticns can cccur
in the follcwing tacsk mcdec:

o kWait-only - =executicn i3 halted until data transfer is
completed.

o Froceed 1/0 - task centinues executicn during data transfer.

o Halt I/0 = allcws the task tc‘recall proceed I/0 reguests.

o Uncocrditional prcceed I/C - task connects immediately to an
I1/0 device.

o fLueued I/0 - task continues executing even though more than
one proce=d I/0 calls are outstanding. 3 task trap mechanicsm
reports each comgpletrted I/D orperaticn individvally. Kait-cnly

and test 1I/C functions allcw the tesk to synchrcnize its
execution with the ccmpleted I/0 cperaticns.

12.7 Error Recording Subsyster

The errcr recordinyg subksystem records on disk 211 irternally
logged errcrs, rrcviding a data trese fcr the Frror Repcrting
Utility. This utility analyzes the reccrded data ard generates
reports.

0S/32 memory errcr reccrding scftware suppcrts the memcry errcr
lca hardéware of the Perkin~-Elmer 3200 Feries machines. Ffrrer 1lcg
hardware Kkeeps a history of the single bit corrected memocry
errors. The operating system reads the errcr lcg hardware ard
stores the <errer infcrmation intc an internal errcr lcg buffer.
When ths error log btuffer is full, 1its contents are stored cn an
errcr reccrdéding {ile with the date and time of the last errcr
reccrded, when the errcr reccréding file 1is almost full, a
warning message 1is disrlayed on the system conscle indicating
that a new error recoraing file shculd ke allccated or that the
Error zepcrting Utility shculd te initiated. The Error Repcrtirg
Utility srovides repcrte on the rprevicusly recorded errcr
informaticn in the errcr recorcding file.

The current errcr status can be disrlayed tc the syster ccnscle
by wusinyg the LCISELAY EFEORSY cermand. The internal errcr 1lcg
readout period can Lke changyed Ly the system operator.

12.8 Memory Diagnostics Subsystem
The memcry diagnostics subsystem elirinates inoperable memcry
areas frcm the systerm ccnfiguraticn without affectino task

executicn. It enables the operating system toc execute with part
of real memory removed (holes) or powered down for maintenance

48-040 FOU 9/€1 1-9



PUrpOS€&€c Femory is tested, marked on, and marked cff by using
the oreratcr PFEMOERKY c¢cmmand and by the initialization c¢f the
oparatirng systenm.

Tn2 marked ctff areas are ncted in the memcry mac. ¥emory is
marked on when previously marked off memcry is to te used agair.
If an unreccverabtle mexcry errcr con any Perkin-FElmer 2200 Series
machine occurs during task execution, the operating system
automatically marks off the area cccupied by the task.

12.9 loader and Segmentation Subsystenm

The 03/:2 resident loader 1s resrpensible fcr 1cading tasks,
re-entrant liltraries, tzask ccmron (TCO¥) segments, and shared
sejmentse. Th=se tasks and seygments must have been tuilt by Linke.
bBach load mcdule yenerated Ly Link contains information related
to the load module, e.9.3 task cpticns, size, 1libhraries
referenceds. 7The 0S/32 resident loader uses thig informaticn to
generate data areas, set the task crticns, create secment taltles
fcr the u-tasks, and mar all the necessary segments of the tasks.
All u-tasks in CS/32 are built as though they were tc ke 1loaded
at physical address € in memory. Thrcugh the wuse c¢f the
relocation/grectecticn hardware, the task addrescses are
automatically relocated at ruvn time tvy using the task seagment
table. This prccess is totally transparent to the user.

The loauder is also resycnsitle for creating the task environment,
allocating «rcll files, creatinog, maintainino, and deletirng
segment taltles, maintaining a seagment control list, and mapoing
and unmappinyg shared segments.

The segnmentation of tasks into rure and impure segments allcwus
users to generate multiaccess or multithreading. Regardless cf
the nunter ¢f times suchk a task is reguired for concurrent use,
only cre copy of the pure segment is lcaded intc memcry Lty the
operatinyg systenr, whereas an imprure segment is 1loaded for each
inveoccation of the teske.e C35/32 acssures the irteority cf a pure
segment ty usirg the relccation/rretecticn Pardware to give
read-only access to fpure seaments. Access to task common is
achieved mnemonically in FORTFAN or assembly rrogranms. The
linkages are resglved Lty 0%/32 1link, whick also is used to
regquest read, write, and execute privileges to task commcn.

12.10 Basic Data Communications Subsystenm

The basic data communications sulsystem provides a scftware
interface ftetween u=-tasks and common carrier facilities. Basic
data ccrmunicaticns facilities enalkle the user to access remcte
terminals c¢r ccmputers as 1lccally attached perirherals. Fecr
example, with US/32 Communicaticns there is no difference tc the
u-task Letween lccal teletyge (TTY) and remcte TITY access.

In additicn to providing device inderendent (locical I/C) access
to the wu-task, the subsyster rreovides a set of rcre basic
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functions that allow systems to support special procedures,
terminals, or facilities. Usino the device derendent (physical
I/0) carability, the system builder can tajilor a communicaticns
package for a particular instsllaticn.

This package includes device dependent and device independent
supgport ¢f asynchrcnous line devices ag well as device dependent
support of tinary synchroncus lines. Terminal managers imtedded
in the software provide high 1level control for TTY and video
display units (VDU).

The 08/32 Basic TCata Cormunications support package 1is reguired
for all 3z-bit ccmmurications prcducts; e.g., 2780/3780 Femcte
Job Entry and the ZLLC Channel Terminal Manager, which surpcrts
SDLC, RILLC, and ADCCP rrctccolse.

1.2.11 Ccnsole Monitor Suksystem

The console monitor sulsystem rrocesses all I/0 reguests directed
to the csystem ccnsole device and the system log device frcecm
u-taskz and frcm the ccmmand preccessor taske. The ccnscle driver
is respcnsitkle fcr intercepting system censcle I/0 requests and
for directing them to the console monitor or to ancther monitcr
task such as MTM. All 1I/0 from the system console directed to
u~tasks running under ¥IM are rcuted through ¥TM and nct thkrcugh
the console monitors

When a ccmmand is issued frcm the system ccnsole to the ccmmand
processcr, the «console menitcr Issves an SVC 6 tc the ccmmarnd
processcr nctifying it ¢f a command tc te processed. The ccmmand
processcr irtergrets the ccmmand and dissues an SVC € tc the
ccnsole moriter indicating that it is ready to accert ancther
command. :

The congole driver is a part ¢of the 0S/32 I/0 subsyster and is
the module that intercerts I/0 requests teo the systenm conscle,
processes themn, and gives them to YT¥ c¢r to the <console mcecnitcer
to do the actual I/0.

The conscle monitor is the first task dispatched as a part cf ttle
05/32 iritialization thasec. FTuring ¢this phase, the ccnscle
monitor initializes btctn itself and the dummy device contrcl
block (LCR) used by the ccnsole driver to intercept requests frcm
the system conscle. The mcniter then issues an SVC € tc start
the comnand processcre.

1.2.12 Ccmrand Processcr Subsystenm
The comrand prccesscr subsystem accents commands frem the systenm
console monitor task, decodes them, and calls the arprorriate

executor. The command grccesscr ccentains lcgic to prcevide the
console operatecr with informative messages in case of error.
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An extersion tc the command processcr, the comrand sutstituticn
system (CSS) allows ccrmcnly perfcrmed operaticns to be executed
with one command. The (SS routines preovide the ability to Ekuild,
execute, and control files c¢f crerator and YT¥ c¢ccmmands. Tre
user «¢stablishes comrand files that are called frcerm the user
ccnsoles and executed in the user defined sequence. Tn this way,
complex oyperaticns can Le carried cut by the user with few
ccocmmandse. These commands are analogous tc macrc instructicons in
assembly language. A set ¢f lcgical CSS ccmmands 1is rvrcvided to
control the precise seguence of commands to te executed.
Parameters «can le passed tc a CSS file sc that general sequences
can be written that take 'cn specific meaning only when tte
parameters are substituted. Cther calls to CSS can be imtedded
within the (5% file (nested calls).

The command prccessor ncrmally runs at the second highest
pricrity level after the ccnzole mcniter in 0S/32. This task is
strictly trap driven and -resrpcnds to the SVC 6 task queue
parameter calls from the ccnrscle monitecr to service a ccmmrand
requast. «len the command is rrocessed, it si-nals the ccnecle
monitor for a new command read via an SVC € gueue parareter call
and then suspends itself into a trap wait state. The ccmmand
process<r priority can te decreased bty the cperator ATTN comrmand.
This might be necessary in a real time avrplicaticn environment
when sore other task in the =yster has to run at a higher
pricrity tian the ccmmard processcr.

1213 System Initialization Subsysten

After +the orerating system is initialized, the system
initialization subsystem initiates the memory disagncstics and
error r<cording subsystems and establishes contrel blccks and
tables in m2mcry. It then dispatches the cecnscle moniter which
readies the comnmand processcr tc acceprt commands frer the csystem
console.

1214 Internal Interrupt Subsyster

The internal interrurt sybsystem is responsible for:

o handling illegal instructicn faults,

o handling arithmetic faults,

o detecting rnenmcry faults,

o handling system qQueue service interrupts,

0o handling protection/relccaticn hardware faults,
© handling data formatrsalignment faults,

o handling power fail and power recstcre ccnditions,

-
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O restcring an interrurted task to its gprevicus program state
upon resumpticn cf thke task,

0o handliny parareter klcck errcrs,

0o nanalingyg illegal SV¥Ce aut SVC interrugpts,

0 handling unrecoverable machine malfuncticns, and

0 taking memcry image dumgs.

Processcr dependent idirnterrupt handlers ltasically fcrm the
interrugt Landler, Tte internal interrupt subsyster does nct
support external interciptse. Fxternal interrupts are handled
directly by the appropriate device driver.

1.2.15 Optional User SVC Subsysten

SVC 14 1s provided as an ogtional superviscry call that can te
defined &Ly the user. Upon execution, the task resures a task
trar fcr SYC 14,

1.2.16 Floating Point Subsysten

The u-task has crticnal access to single precision and/cr dcutlle
precisicn floating point instructions wunder 0S/32. Flcating
point irstructicns can te executed through hardware cr scftware.

Those =systems that do nct sunrort floatinag point crticns handle
all floating point instructions as illegal instructionse.
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CHRETER 2
EXECUTIVE TASKS (E-TASKS)

2.1 INTIRODUCTICN

Link classifies 0S/32 tasks as user-tacks (u-tasks) or e-tasks.
U-tasks rur with the¢ rprctecticn/relccation hardware enatled,
while «¢-tasks rtun w«ith the prctection/relccaticn hardware
disabled. Only e-tasks <can add to or modify the system. Fcr
exanmple, additicns can te made try writing a driver tc suppcrt a
nonstandard peripheral device, and extensicns c¢an te made Lty
modifying one c¢cf the system modules to include or enhance
featurcs.

Alsc descriled in this charter are extended privileges specified
through the Link OPTICN command for u~tasks. These rrivileges
allcw direct task assigrment tc a disk device and file access Ly
acccunt numnter.

2.2 NWRITING E-TASKS

An e-task, written as a u-task with some additicnal «carabilities
and restrictions, is executad in e-task state by specifying the
Link OPTION E TASK command. In e~-task state, no rprotecticn «cr
memcry relccaticn is previded: interrurts, excert aritkmetic
fault, zre enabled; and all machine Jirstructions and addresses
are all¢cwed.

The system gpointer table (SET) rrcvides access to system tatles
and contrel infcrmation. The address of the SPT is stored in tthe
halfword locaticn X'62' in memourye.

2.3 RESTRICTIONS ON WRITING E-TASKS

Special care must be taken when writing an e-task. Since an
e-task can be lcaded intc any area ¢f memory and is run with the
protection/relocaticn hardware disaltled, it must be <coded as
positionrally independent and must not contain relocatatle ccde.
Therefore, an e-task:

o must not contain RX1 or RY2 instructicns with relccatatle
addresses

© must not assemble predeiined address constants since addresses
are relocated to absclute zero. For example:

N
!
-2
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SVC7ELK DB £°'80°,7
DAC AILR

O must not be segmented. The €-tacsk pust dynamically <set its
paraneter bloCks; ©2.9e., to reference address constants within
a 16kt range, by usirg this technicue:

LA CE,RBUFSTART
LA UF,EUFENT
Li (3,SVC1TEK

STHE CE,SVC1.SAD(L3)
SvVC 1,0(U3)

0 must use the CAL NORX3 cpticn. Feferences exceeding a 1€kt
range can ke made in this manner:

EASE LA Uu,BREE
LA DE,BUFSTRPET~RASE(U4)
LA UE,BUFEND~BASE(U4L)
LA U3,SVCI1PLK=-RBASE(UL)
STH GE,SVC1.SR0(U3)

SvC 1,0(13)

2.4 DATA STRUCTURE MACFO LIBRAFY

The data structure macrc¢ litrary is stored in file SYSSTRUC.MLE,
These nacrcs are used Lty e-tasks. Talhle 2-1 listes the data
structure macrc calls fcund in SYSSTFUC.MLE.

TAELE 2z-1 ©[DATA STFUCTURE MACRC CALLS USED BY EXECUTIVE
TASKS (E-TASKS)

-, . AP M N SR S R SR T M WP TS e SR M N W G R D GG OB WD N VR CE S A Ge W G D W L h G L G W W PR Ae G S e A W e

Lirectory access ccntrel block

Channel ccntrol tlock (CCR)
SDATR Levice attritutes eguates
SDCES $FEDCB,SCILCR,LCCEB&IQUATE,SI'FLAC,SLETR,SSDYFL
SDDCE fevice dependent device control block (LCBR)
$DFIG ICB flaasg

Lisk extended flags

16 executive reaqgisters (EFi=register 1)
Event ncde

File contrcl blcck (FCR)

FCBR and FCE flags

Free blecck descripter entry

SEREGS
SEVM
SFCE
SFCES
SFDF

| |
| ]
I |
| |
| |
| |
| SDIES | Erimary directcry entry
| |
{ |
| I
| |
| i
| |
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SFFIGS FCE flags

SFLD File descrigtor (fd)

SIGE 1/0 tlock

SICES I/0 and 1/C flags

SICEF 1/2 tlock flags

S$IUk 1/0 handler 1list

sivi Initial value tatle

SLIE lcader irfcrematicn tlock {(LIE)
SLIES I1IE and loader orticns

SLOET Icader crticns

SLSC Icad segnment

SLTCB Icader task control llock (TCB) redefinitions
SMACEDCR Magynetic tagpe DCE

SMSMDCE ¥Yass storage module LCR

$PDCB Frimary (device inderendent) DCR
SPE(CE Erivate FCBE

SPsk Frogram status wecrd (PS¥%)

SRECGSS $SOPT,3UFEGS,SERFGS, SRREGS,SFSH
SRLET Foll selecticn list

|
|
|
I
|
|
|
|
|
|
|
|
|
|
I
|
|
I
f
SREEGS | 1% yeneral user redisters (F1=reaqister 1)
SREARCEFY | Feentrant system state alternate save area
SSDE | Segment descrivtcr element
|
|
I
|
|
|
!
|
|
|
i
I
|
I
|
|
I
I
|
|
I
|

. S - o— TS Gt o o— A— o —— - Wre et W— - M — — —— — W — —— —— —— S_— i— — — t— T— ‘G G G — — — v — —— am——
— . St T . — ——— S aimgn D — D . S o . =) oy T — —— — — ——— — — — — — VD e T Y = w—— — —— — ——— =

SSOIT System orticns

$SF1 System pcinter table (SPT)
SSPI1E SFT extern definiticns

SSPCL Spooler rescage

$3VQC1 Superviscr call 1 (SVC 1)
SSV(C1sS SVC 1 ané SVC 1 errcr codes
$SVC1ERE SVC 1 erreor codes

S5V Cy SVC 4

S$SV(5 SvC &

SSV(6 EVC 6

SSV Q7 SVC 7

STCE ICB :

STCES $TC8,$TCET,21STT,STWT,SSLCE, and SIORS
STHL Timer gueue entry (TCF)

STCFT Task opticns flags

$TS1T Internal taszk status flacgs
STSh Task statuszs word (TSE)

STWI Task wait status flags

SUDI User dedicated lccaticns (UDI)
$UL1s ULCL and 1Su

SUREGS 16 general user registers (U1l=register 1)
SYL Vclume descriptcr

-— . - - e - M D OB WD W L Gh RGeS WD A W SN S S S e e A G e G S G e S S G R e WD Gn e W R e R WD R G A e

2.5 SYSTEM EXTENSIONS

The operating system can be exterded or modified by inccrporating
changes intc the source o0f one or more Ferkin-Elmer surpplied
system mcduiles or by adding a user-written system module tc the
system. All data structures shculd be referenced by calling the
data structure (macrc) freoem the data structure macro library at

N
'
w
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assembly tire and by using field definitions in all instructicns
referencing the structure.

2.6 TASK ENVIRCNMENTS

0S/32 prevides three task envircnrents:

o Universal
o Foreground

o Backgrcurd

Link assigns a task to a universal environment. Universal tasks
loaded fron the system ccnscle can cecrmunicate with tasks in the
fcregrcocund envircnment as well as other universal taske., R
universal task cannot t©Ce loaded as & background task c¢cr frcm a
multi-terminal mwonitor (MTM) termiral that has the intertask
communicaticn crtion disakbled.

Foreground taske have the full range of 0S/32 services availatle
to thern. Background tasks are identified when lcaded with tle
taskid .BG. Foregrcund and backgrcund tasks <cannot ccmmunicate
with one ancther.

To prevent Lackground tasks from interfering with foregrcund

tasks, a backgrcund task is restricted as fcllows:

o The paximum gpriority level and system srace of a ltackground
task are set at systerm generaticn (sysgen) time.

© A backgrcund task cannct ccmmunicate with tasks in cther
environments and vice versa. Intertask communicaticn and
conticl functions are treated as no-crs cr illegal calls

according to the task cpticns chcesen.

o A backgrcund task cannot access task common segments.

2-4 4B~-D40 ROD 9/€1



CHRETER 3
SYSTEM LEVEL SUPERVISCR CALLS (SVC)

3.1 INTRODUCTICN

This chapter descriltes the functicns and capatilities of €SVCs
used by executive tasks (e-tasks) and rprivileged user tasks
(u-tasks). :

3.2 SVC O

SVC 0 ig recserved fcr usger-written SVC calles. Yocdificaticen <¢if
the operating =system 1is necessary in order to write this SVC
calie.

3.3 SVC 2 EACIILITIES

Command processcrs are a gart of utility vprocrams and of many
aprlicaticns prcgrams. Every time a prcgrar is written tc accert
commands, e€ither Ly ccnversation with an c¢perator cr ty ccmmard
substituticn system (CSE) commands, 2 command [rocessSor MUst
interpret tnose commands. #ost command prccesscrs are sc similar
that one couvld ke put tcgether frcm a canned routine package.

This chapter guides the user when usino SVC 2 calls prcecvided in
05/32 fcr ccmmand processing functicns.

3.3.1 £SVC 2 Code O0: M¥ake Journal Fntries

SVC 2 ccde ¢ makezs an entry i1nto the system Journal frem an
2-task. The system Jcurnal prevides a mathod to trace tack
impcrranrt events (SVC calls, I/C creration, task switching) thet
occurred during system creraticne. The Jjournal is useful fcr
tracing the caucse of a system failure. This 1is accemplished
through the SVC 2 ccde C rarameter tlcck shewn in Figure 3-1.

fuCu)
| Value 1
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| Value 2 |
: |
............................................................ ‘
] 12(C) |
{ Value 3 ]
: |
----- .-----—‘------—-‘,-------------------------------------l
116 (1C) |
| Value 4 |
| |

3SvVC 2,parklk

parltlk bC H'C! '

BC H*Jjcirnal ccde!

DC F'value 1°

DC F'value 2°

DC F*value 3°

cC F*value 4°

Figure 3-1 ESVC 2 Ccde 0 Parameter Block Format and Ccding

During execution, a logjgical O cperaticn is performed on the macsk
and the jovrnal code tc ensure that the entry criginates frerm an
SVC 2 ccde ¢, and nct froem within the system. The values 1, 2,
3, and U4 fields of the rarameter klock are stcred following the
jeurnal ccde and calling task rame in the journal. These values
can cortair ary desired infecrmaticn to he rreserved fcr system
debuggaing.

3.3.2 SVC Z Code 16 (Fcrmat 2)

SVC 2 ccde 16 (format 2) cihanges a user~-sprecified file descrirptcer
(fd) in an e-task or privileged u~-task frcm an unracked forrmat tc
a packed format. This cpreraticn is accemplished through the §SVC
2 code 16 paranmeter blcck. If fcrmat 2 is executed in a u-task,
the pack £4 operaticn cccurs, hut the result cannot be used in a
subsequent SVC 7 oreraticn.

Format 2 of SVY(C 2 ccde 16 <can be used only by a rcrrivileged
u-taske The u~-task Lecomes rrivileged if the acccunt privilege
option was specified in the OPTION ccmmand at 1link time. Tke
account privilege option gives u-tasks the prrivilege to access
files by specifyiny an account nunber instead of a file class.
However, if the task lcader hac the e-task load opticn rrevented,
the privileged u-task 1s 1lcaded dinto memory with the acccurnt
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privilege orticn changed to the default nc acccunt rrivilege.
Therefore, access by acccunt nurber cannot re performed.

'he pack fd operaticn ir fcrmat 2 is the <came as in formrmat 1

except for the fcllecwirng:

o The £d in format 2 differs from that of format 1 in the file
class portion. The £fd fcr fcrmat 2 is:

voln:filename.ext/actno
dev

The actnc is a decimal number frem ¢ threugh 255 rerresentirg
the user acccunt numter.

o Th=z SVC Zz code 1€ pararmeter tlcck option field is the same as

that for fcecrmat 1. The hexadecimal values for the cpticn
fieid diftrter from thcse in fcrmat 1, but their meanings are
the same. Since thke meanings for these ovtione are the sare

as those in fcrmat 1, refer to the mcre detailed descripticn
vnder the format 1 cpticns. The ortions for format 2 are:

CPTICN MERNING

) ARV Default vclume is system vclume

xt4u8" Vefault vclume is cystem volume:; skip leading
blanks

28" Default vclums is spocl vclume

X'68"* Default vclume 1s srocl volure; skip leading
blanks

x'rgs No default volume

1'Cs?* No default volume:; skir leadine blanks

The area receiving the racked fd is the =seme as format ﬁ, with
the excegpticn ¢f the file class field. The fcrmat of the
iacked £d area used in fermat 2 is shown ir Figure 3-2.

(o)

10¢0) |
i Volunre name cr device name |
I |
|====mmommmmm oo ey ---mmmmemeeo-ee |
| u(s) |
| |
I |
== m e e Filename =  ==c==--- bt |
8(8) |

|

|
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| 12¢(C) 115(E) |
] Extensicn ] Account |
| | numter |

Figure 3-2 Packed File Descrirter (fd) Area for Format 2

The 1-byte account number field receives the packed format cf the
user-specified account number. The account number in the
unpacked fd is specified az a decimal number ranging from O
through 255.

After executing the pack fd operaticn, the user-specified acccecurt
numker is represented as a hexadecimal value ranging frcm X*0C*
throuysn Y.'FE', and the condition code is set to 2 (5 bit set).
1t no accournt number ic specified in the unpacked £d4, an S is
returned 1in  the acccunt numter field c¢f +the racked fd when
ruabing under the operating system; a P is returned 1in the
accoeunt numrber field o¢f the packed fd when running under
multi-terwinal mcnitor (MT¥). If one of the three file classes
in format 1 is specified as the account nurber in the unracked
fd, that file class is returned in the account number field cf
the packed fd, and the € rit is not set.

The conditicn ccde settings for forwmat 2 are the same as fcr

format 1, with the additicn of the € bit setting. The conditicn
ccdes are:

-—— - - -

ICIVIGIT|

|======- |

}0}2]0]J<¢] Normal executicn

'-----—-‘

10146101 1) o vclume nane rregsent ir unpacked fd.
|======- l

{o1C1141< A numeric account number rresent in account
| === numker field.

01110} Syntax error rresent in unpacked fd.
|======-|

}110]0}J<¢] No extension present in unpacked fd.

3e3.3 E&VC 2z Code 26: Fetch Device Name

SVC 2 ccde 26 searches fcr a user-supplied vclume name in the
volume mnenonic table and returns the device name cn which that
volume is mcunted. The operaticn is accomrlished through the SVC
2 code 26 parameter blcck =shown in Figure 3-3.
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parktlk
Le
DB

Tk

Figure 3-3

This parameter

ALIGH

blcck is
aligned, and does nct have to be in a

12(2)
Cede I

User 13(3) User |
register 1 | register Zz |

- A e R e S S L SN AR S e e D e e T R G SR e AR AR A G R S SR M G G WD MM an ae G an S

C,26
user register nurber
user reyister number

SYC 2 Code 26 Parameter Plock Format and Coding

four tytes 1long,

writatle

fullword boundary
segrent of the

taske The fields are described as follcws:

Fields:

Reserved

User
register 2

48-040 rUO 9/81

is & 1-kyte field that must ccntain a value cf
¢ tc indicate nc options fcr the call.

is a
deciral
SVC zZ.

1-byte field that rust contain the
value of 26 to indicate code 2f of an

iz a 1-tyte field that must contain
specified regicster numter. The specified
register ceontairs a vpecinter tec a fullwcrd

containing a 4-chtaracter volume name.,.

2 uUser-

is a 1-tyte field that must contain
specified register nunlter. The
register contains the address of
receiving the device name. This area 1is 4
tytes 1long, fullword ‘toundary aligned, and

rust ke located in a task writahle segrent,

a user-
specified
the areca



Possible conditicn codes cccurring after SVC 2 code 26 executicn
are:

ICIVIS|L|

------- 1

jojojojcy Mormal terminaticn

J0J1401C] Specified vclume offline; no fetch occurred.

Example:
LA F1,%T¥VCIN
L. B2, WINCEVN
SV Z,FTCHLDEVN
ALIGN 4

FTICECEVN Cb C,2¢

La 51
LE P2

3.4 SVC 7

All SVC 7 functions used by u-tasks are available tc e-tasks and
privileced wu-tasks. SVC 7 rrecvides the fcllowing additicnal
capabilitizes to e-taske and privileged u-tacsks.

3.4.1 Assign, Feprctect, and Pename Functicns

An e-tacsk and a privileged u=-tecsk can byrass the file manager and
directly assign I/C reguests to a disk device. ¥When an e-tacsk cr
privileced v-tacsk issuse an SVC 1 I/C request directly tc a disk
device, the operation is referred to as hare disk I/0 and shculd
always ke random access. The suppecrted I/0 functions are read,
write, test, and sete.

Direct assignnent tc a disk device can te rerfcrmed only bty a
privileged u-~-task. A u-task becomes vprivileged 1if the dicsk
privilege orticon was specified in the OPTION command at 1lirnk
time. The disk privilezge oction clves u~tacsks thre privilege te
bypass the file manager ana directly assigan to a disk device.
However, if the task lcader has the e-task oprticn rrevented, ttre
privileged u-task is lcaded intc mercry with the disk rrivilege
option changed tc the default nc digk privilece. Theraefore, bare
disk I/C cannot Le pericrmed by the tack.
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There are two tyres of direct dick assignments: online ard
offline. If the disk 1is marked onlire, only assignments fcr
shared read only (SKC) are allowed. MAny other access privilege
specified at assignmert time is rejected, and this ressage is
displayed:

PRIV-ERE

If the disk is mrarked cffline, all access rrivileges are allcwed.

An e-task can regprotect rtcth devices and files. The tgrotecticn
of a device or £f£ile can tre changed tc or frcm XY'FF*
{unconditiornal protecticn). An e-task doec not have ¢t¢ srecify
keys when assigning a prctected device or file. When an e-tack
issues an SVC 7 rename function, the e-task can change the name
of a device. :

3.4.2 Fxtended Close Function

The extended clcse functicn X'FFRO' closes the specified 1cgical
unit (lu) and rerlaces the date and time of allocaticn and the
last write (or write filemark) cperstion in the disk directcry
with +the infcrmation frem the parameter block. The format is
shown ir Figure 3-4.

jC(0) 12(= 13(3) |
| runctiocn code | Frror status | lv |
| I I !
| =======- m e e e e —mommmesemme oo |
F4(4) ' |
i Allocation date/time i
| (rcved into DIRCTRTE) ]
‘ ----------------- - . - " = . e e WS G e - e e e P e = e -
8(8)

|
| Last write operaticn date/time
| (ncved into DIE.LUSE)

- - —— - e = D W S M D ED G G G e S S W M YR b TR S e G e Y SR TR S W G e e e e G e R AL e R S e OB A E

Figure 3-4 SVC 7 Parameter Blcck for Extended Close Functicns

Jf a u-tacsk executes an e¢xterded close functicn, the error ccde
X'01* is returned tec the parameter tlock errcr status field. The
format c¢f the date/time field in the parameter Llock must be the
same fcrmat generated by the routine CRATF.DIR. This subroutine
is located in the file manager utility (FNUT) mcdule. These
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functicrs «c¢an te exccuted thrcugh an SVC 7. No correspcnding
operator command existc for this call.

3.4.3 Extended Fetch Attritutes Functicn

The extended fetch attributes function fetches the attributes «cf
a bare disk device thrcugh its acssigned lu. The write attritute
is reset in the attributes halfwcrd <field (SVC7.KEYS) of the
parameter tlock if the disk 1is marked on rrctected. The
following device depcndent infeormation is returned to the
parameter block: :

0 The thysical address c¢f the <ccntroller 1is returned tc the
index blcck =ize (SV(7.ISZ) field.

o Tha rhysical address cf the channel is returned to the data
block size (SVC7.DSZ) field.

3.5 SVC 6 RELEASE

For system tasks (LCMDF, .CSL, .¥T¥, and .SFL) the SVC & relezse
function dllous the user to specify the address of the
instructicn the task shculd execute after it is released. This
address 1is stored in the SVCOLSAD field. Tf this field contairns
0, the task continues executing with +the instruction fcllowing
the instruction exwecuted before the task was sucspended.
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CHAFTER 4
SUPERVISCR CALL (SVC) INTERCEPTICN

4.1 INTIRODUCTICN

SVC intercertion software is used to write programs that can
emulate the SVC processing ability of 0S/32. This software
consists of macrcs that allow a task (intercepting tacsk) tc
intercert the SVC of ancther task before it gces to the operating
system for prccessing. Once interrupted, the SVC can e
monitored by the intercepting task and sent to the cperating
system for prccessing, or it can tre rlaced under the control cf
the intercerting task fcr prroceessing. Tahle 4-1 lists the system
macros used for SVC intercerticn.

TABLE 4-1 SYSTEM MACRCS FOR SUPERVISOR CALL (SVC) INTERCEPTICN

- - S N T A eh D G ek A D M D S W A TR WS A e R TR AR S NS G D S G G Y N e P P R AR G G we TS G G R R SR A S e e G W e SR WD AR A

macros anc¢ branches execution to specific error
rcutines within the intercepting task

KACRC | FUNCTION |
4+ 4+ R+ R+ 22+ 0+ 4B I S R 3+ R 2 2R+ i BB b RIS Bt 2 LBt 45 ==‘==’=====I
ICKEATE | Creates an SVC intercert path |
I |

IREMOYVE | X¢moves a freviously created rpath |
i |

IGET | Gets data frcm a data 2rea of the applicaticn task |
| that issued an intercepted SVC |

| |

IPUT | Puts data intc a data area cf the applicaticn task |
| that issued an intercepted SVC ]

| |

ICCNT | Continues standard executicn cf an intercerted SVC |
| by passing ccntrcl tc an CS/32 SVC executcr |

I |

IPROCEED | Allows the aprlication task that issued the inter- |
|] cepted SVC tc preceed with its execution |

| |

IROLL | “akes an intercepted task rollable |
I |

ITERH } Terminates an interceprted SVC after prccessing i
| |

ITRAP | Sends a task gueue iter to a task |
| |

IERRTS1T | bvaluates errcrs returned by any cf the abeve |
| |

| |
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The intercepting task tells the 2S/32 SVC executer which SVC it
will control cr monitor. When the intercepting task is sent an
SVC frem the exzcutcr, the intercepting tack executes the SVC
while the arpplication task thzt issued the SVC is placed 1in a
walt state. The intercepting task can read frcm or write tc the
address space <¢i the applicaticn task while executing the
intercsgpted SVC.

The aprlication task is not aware that its SVC has been
intercerted unless it is informed ty the intercepting task.

A task can intercept SVC cdlls only after it is linked with the
intercegrt «c¢pticn. OUOnce linked tc the SVC interception software,
the task can be rrogranmmned to intercept any of the follcwing SVCs
lssued Lty any aprlicaticn task in the system:

o SVC 1

o SVC 2 ccde 7

o SVC 3

o SVC 6

o SVC 7

4,2 HOW SVC INTERCEPTICN WCRKS
In general, SVC intercepticn software functions as fecllcws:

1« A task with SVC dintercsapticn ebabled by Link is huilt. This
intercegpting task mist:

- rese¢rIve Rpenory ifcr i seot of reguest descriptcr blecck (RLE)
tuffers fcr eacn SVC to te intercepted,

- tuild a circular list for stcring addrescses cf PILR buffers
containing informaticn cof intercepted SV(Cs,

- create intercept gaths that designate which SVCs are tc lte
intercepted (via ICEEATE macrc), and

- define what contrcl the intercepting <task has over the
SVCs it intarcepts (via ICRFI!TE racrc).
2. An applicaticn task issues an SVC.

3. If no intercept path was created fcr that particular SVC, one
of the standard CS/3Z executors services the SVC,

4, If an intercept path has been created:
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- the EVC is intercepted,

- informaticn identifying the &VC is clktained and stored in
a buvffer whose address is removed from the circular list
containing the addreszss of free PLB kuffers, and

- the intercepting task is notified that an SVC is ready fcr
Erccessing by a task event trap. HWhen the task event tragp
gervice rcutine starts executing, register 1 contains the
address c¢f the KLE asscciated with the intercepted SV(,
and register O ccntains the intercert rath identifier that
wac surrlied by the ‘system when the intercept path was
created. (Tc exit frcm the task event trap service state,
the intercepting task issues a TEYIT macre.)

5 If the intercepting task intercept path had been Luilt to
moniter this SVC, the SVC is returned tc the opersting system
for ncrral executicr.

6. If the interceptingyg task nas chosen to service the SVC, it is
now ready tc do so Lty issuing the intercept macrecs IGET,
IPUT, IRCL1, and ITkAP. Rlsc, the intercerting task can
issve the IFROCEED macre to allcw the arplication tacsk to
continue executing during SVC processing.

7. Lfter the intercerpting task rrccesses the sve, the
intercerting task issues an ITEP¥ macrec that transfers
control back to tn=e agilication tack.

4.3 PREPARING TIC CREATE AN INTERCEFT PATH

Before creating an int=rcept path, an intercepting task must:

0 have a set <c¢f EDB Ltuifers for each type of SVC tc le
intercepted, and

o tuild a circular list tc store the addresses of the FEIBR
tufferse.

The s1ze¢ 0f each RDE buffer depends on the size of the rparameter
block fcr the pasrticular SYC tyvyre. For exarrle, a set cf huffers
allccated for SVC 6 intercerticn will he larger thar a set cf
buffers fcr SVC 1 interceptione. When an intercepting task uses
one set of tufters fcr intsrcepting two or nore SVC types, tuffer
size must egual the size of the &NB needed tc hold the largest
parameter block c¢f the rarticular SVC tyrpes., Fiaqure U4-1 shcwus
the RLCE fielids. To define a structure containing these fields,
use the SRDE macro.
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0(00)

12(02) Intercepticn

|
Recerved | identifier |
(RLE.KIL) | (RDE.FID) |
........................................................... l
|4(04) tTarameter klock cffset |6(NE) SVC 17¢07) Task {
(ELBLUFF) | tyre | rriority |
| (RDELSVC) | (RDE.TPRI) |
........................................................... - l
8(08) |
Operating system task identifier |
(RLE.PAL) |
............................................................ l
12(0C) |
SVC rarameter blcck address }
(RDR.TID) |
............................................................ '
16(1C) Instruction address follcwing |
intercepted €VC instruction {
(KCR.SVAD) i
........................................................... l
20(14) , |
SVC parameter blocck 1 |
(RLB.TF) |
nn (nn) SVC rarameter tlecck n |
|
|
Figure 4-1 Fequest Lescriptcr Bleck (RDE)
fields contained witnin the RLY are described as follows:

The

Fields:

Reserved

Intercerticn
idertifier
(RCE.FID)

Parameter
block
offset
(RCE.CFE)

is a halfword field reserved for future use.

is a halfwerd field containing an SVC inter-
certion path identifier exclusively reserved
for cne gparticular SVC interception.

is a halfword field containing the hexadecimal

hexadecimal offset value for the rarameter
tlock witnin the RDR,
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the ficlds
the intercegting task fcr processing,
automatically
filled with infcrmation identifying the intercerted
¥cdel 3220 Prccessecr User's Manual,
and
Publicaticn

Number (29-€93
Manual,
explanation of the

48-C40 GO

SycC
type
(KCE.SVQ)

Task
pricrity
(RDELTFFI)

Operating
s5ystem tass
idertifier
(RLCELTII)

SVC rparameter
blcck address
(RLELEATL)

Instruction
address
tollowiny
intercegted
SVC
instructicn
(KDE.SVED)

o

carc
K 1

m O

~ T
W <
(eN¢

The intercepiing task must have a
the address
c¢f the standard circular list.

¢ held

Parkin-Elmer

9/81

removed

is @ 1-kyte field containing a2 decimal numter
specifying the ¢type of SVC that is tc e
intercerted.

- U1 indicates SVC 1

- (Zz indicates SVC P (rarawveter blcck

ccntains a decimal value of 7, indicatirg

ar SVC 2 cecde 7)

- 02 1ndicates SVC 3
- (€ indicates SVC ¢
- 07 indicates &VC 7

is a 1-cyte field containing a decimal numter
specifying the pricrity of +the arrlicaticn
task that iscued the intercerted SVC.

is a 4-tyte
system task
task that i

field containing +the ornerating
identifier fcr the arprlicaticn
ssued the intercerted SVC.

is a 1-tyte field <containing a hexadecimal
numter specifying the address of the &VC
raranmeter beino intercerted. For SVC 3 inter=-
ceptions, this field contains the end of tack
code.

is a 1-kyte field containing a hexadecimal
numkber specifying the address of the instruc-

tion fcllowing the intercepted SVC instructicn
in the arrlicaticn task. This field i1s set to
C £or SVC 3 intercepticnes.

is a variatle lencth field centaining +the
raraneter hlcck cf the irtercepted SVC.
standard Ferkin-Elmer circular

of each PDF buffer. Figure 4-2 shcus
When an SVC is sent tc
one PLB huvffer address is
and the RLPR is
SvVC. Pefer

Puklicaticn
3240 Processcr User's

for a wmcre detailed

frcm +the circular 1liest,

Parkin-tElmer ‘Mcdel
Nunter C2¢=-6£¢
standard circular list.
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C(03) ]2¢C2) |
atmber ! Current nurher |

of tutfers | cf buffers |
............................................................ l
4(3u) |6 (CF) |
Current toj | Yext hottom ]

| |
........................................................... '
8(08) : |
} (buffer 1) |

|
........................................................... |
12(0C) |

- e - - - - -

- v D WD R G G G S e G W e S G D R SR R A R e G W e

- " . D - G S P T T D S TR P G G Eh TR AR S TR R R S e e . G G GR 4 GN Gm e e

igure 4-2Z System Tacsk Buffer List (Standard Circular list)

Fields:

Ch

humter cf
buifers

Current
numter cf
bufiers

Current toyu

Next Lotton

A (tuffer n )

is a halfwerd ¥fiele indicatine the numker cf
fullwcrds in the entire list.

is a halfword field indicating the nurber <cf
fullwcrds currently in vuse. When this field
equels ¢, the list is empty. When this field
equals the nurher of fullwerds in the 1list,
the list is full.

is & halfword field indicating the address cf
the FLCR turfer that is currently at the top cf
the list.
is & halfword field indicating the address cf
the next SILF ruffer that is a4+ the Lottom cf
the list.

indicates the address cf the RD2 buffer.
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4.4 CKEATING INTERCEPT FATHS (ICRERTE)

Before an intercepting task can execute an SVC, it must create a
path t¢ the aprlicaticr task that is tc have an SVC intercepted.
It does this thrcugh the ICREARTE nwmacrc that infcrms the SVC
ex=cutcr which SVC is to be intercepted Lty this pathe. The
intercerting task also accesses the application task address
space through the intercert pathe.

An intercert pvath remains in effect until it is removed by the
intercerting task creating it or until the aprlication task
terminates. Although only cne tyre ¢f SVC can te intercepted Ly
each path, there is nc limit to the rumber of paths that can te
created by cne intercerting taske.

The mode parameter ¢f the ICREATE macro specifies when an SVC is
to bé interccocgtede. Under caller rmcde, the specified SVC is
interceorted every time it is issued frem an application taske.
When the recirpient existent mcde 1is specified, the SVC is
intercerted only when it isc directed tcwards a srecified tacsk,
device, [pseudo task, c¢rI pseuds device that already exists in the
systene. Under the recigient nonexistent mcde, the SVC is
intercerted only when it is directed toward a specified rseudc
task or pseudo device created by the ICRERTFE macro.

4.5 HOW TO CREATE A PSEULO DEVICE CR TASK WITH ICREATE

A pseudc device consists ¢f a name and the SVC 1 e¢r SYC 7
interce;t patns attached tc it. The pseudo device name, which is
known to the system Lut does nct actually refer to any system
device or file, consists of a device name, filenams, ard
extensich. Ueze a device name that does nct already exist for a
real d=vice or disk volume. FPseude devices 1ioncre the account
numkter fielde.

When the orerating system searches for a device or filename and
cannot find it in the system, it will search the list cf gseudo
devices. If a rmratch occurz, the system will continue frrccessirg
the SYC usirg the pseudc device.

To create a psevdo device using SVC intercepticn software, set
the ICEEATE: macro fcr either an SVC 1 or SVC 7 and srecify the
reciplent ncnexistent mcde. An SVC 1 intercert path must ke in
effect 1f an I/0 ogperation 1is attempted tc a pseudc device;
otherwisze, an invalid functicn (¥*'Cf*) error status Is returned.

B nseudc tacsk ccnsists ¢f a name attached tc one or mcre SVC 6
intercegt raths. A pseudc task name is known to the system Lbut
does nct refer tc an actual task already existirg in the systenm.

To create a pseudo task, issue the JICRFIMTE macrc srecifying SVC
6 and the recirient nonexistent mcde. TFecause a pseudo task does
not refer tc a real task, the rseudo task cannot be cancelled.
Both pseudo tasks and gseudc devices are deleted by remcving all
intercert paths attached tc ther.
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4.6 USE OF GENERIC NAMING FOR FSEULO DEVICES ARD TRSKS

A pseudc device or task can be geanerically ramed. The following
characters can te used for generic naming:

© An wusterisk (*) represents ary clharacter cr tlank,

o A backward slash (\) represents any character.

If a pseudo device or task name specifies the filename and
extensicns fields as blanks, the system sulstitutes filename and
extensicn {ields filled with esteriskse. This has the effect cf
generically naming the filename and extensicn fields so that they
will always match the irrut filename and extensicn.

Generic naming cananct ke used tc name rseudo devices or tasks
using the ICREATE macrce If recirient existent mode is specified
with a gecreric pseudc device ¢r task nare, a pseude device cr
task must exist with its name exactly matching the cne specified
by ICREFATE, or an error will result. For examrle, a syster is
asked tc create the following rsevdc devices:

o FAKZ:FILE1

¢ FAKESEILGE*

o FAKE:

o FAKE:FILE*.EXT

Normrally, the followirg input will match the abkcve gseudo
devices:

INEFUT NRAXE SEIECTF¥D PSEULCC TEVICE
FAXE: FAKE:

FAKE:FILIE3 FAKE: FILE>

FAKbeFILEN FRKE:FILF1

FAKEsF1IZ11 FLKE:

FAKEsFIIEXEXT FAKE¢FILE* ,F¥T
FAKr:FIIEX.EX FAKE:

When the 1CFeATE macro is issu=z2d svecifyino recipient ncnexistert
mode and the pseudo device FAKF:, ICRERTE will not ta executed
bacause the pseudo device alreedy exists. Consequently, when an
ICREATE macro is issued specifyvyineg recirient existent mcde alcng
with the fsesudc device FAKE:FILE*, TICEEATF will bhe evecuted
because the pseudo device FAKE:FILE* already exists.
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4.7 FUNCTICNAL SUNMARY CF SVC INTEECEPTION

The following describes hew intercerntion works for each SVC and
mode:

o 35VC 1 caller - Any SVC 1 dissued ty the srecified tacgk is
intercepted.

o SVC 1 recipient existent - Any SVYC 1 directed to an 1lu
assigned tc the speccified device c¢r —cseudc device is
intercepted. (Ncte that disk volume interception 1is nct
suppcrted for SVC 1.)

o BSVC 1 recipient nonexistent - The pseudo device 1is «created,
and any SVC 1 calls svecifying an lu assigned to this pseudo
device are intercepted.

o SVC Z cude 7 caller - Any SVC 2 code 7 issued by the specified
task is intvrcepted.

o SVC Z code 7 recipient existent and nonexistent - These calls
ar<e 3invalide.

o SVC 3 caller - If the srecified task goes to end of task fcr
any reascn, an SVYC 3 intercert will cccur.

0O SVC : recipient existent and recipient nonexistent - These
calls are invalid.

o SVC ¢ caller = Any SVC & issued bty +the srecified tacsk is
intercepted.

o SVC € recipient existent - dny SVC 6 directed to the specified
task or rseudo task is intercepted.

o SVC € recipient noncxistent - The pseudo task is created, and
any SVC € cwulls directed to thie rseudc task are intercerted.

o SVC 7 caller - Any SVC 7 1issued by the srecified +task is
intercepted.

0 SVC 7 recirpient existent - !ny SVC 1 directed to the specified
device, disk volume, or pseudo device is intercerted.

O SVC 7 recipient nonexistent - The pseudc device 1is <created,
and any SVC 7 <calls specifyina this rpseudc device are
intercepted.

4.8 FUIL AND MCNITCR CCNTRCL INTERCEPT PATHS

The ICREATE macro specifies the level cf controcl that the

intercegrt rrath allows an intercepting task to have over an
arplication taske.
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A full control intercert path allows +the intercepting task to
exert full control cver an arplicaticn task whose SVC has teen
intercepteds. Srpecitically, the intercepting task can:

0o maxe the appslication task rollable via the IROLL macro. When
an SVC is intercepted, the arrlicaticn task issuing the SVC is
rlaced ir a wait state and made unrollable. At the discreticn
of the intercepting task, the aprlication task can be made
rollable (assuming tkat the application task is abtle .to le
rolled).

o allow the aprplication tesk tc execute while it prccesses a
rroceed SV_¢ via the IPROCEFD rmracrce. ¥hen an SVC is
intercepted, the application task is placed in a wait state
and made unrollable. At the discreticn of the interceptirg
task, the aprplicatiorn task can proceed with 1its executicn
while the interceptirg task rrccesseg the SVC.

o c¢htein duta frem the aprlicaticr task memory srace via the
IGET macro.

0 write data irto the writable memcry space of the arrlicaticn
task via the IFUT macrce.

o send a task gueue item to the aprlication task via the ITRAP
MacCCCe While ©rprccessing the SVC, the intercerting task may
find it necessary tc send a tack qgueue item to the arrlicaticn
task. The task queue item sent must have a valid 0S/32 reascn
code in the bigh order Ltyte. Tr addition, ¢the arrlicaticn
task 15k must not have the task gueue entry trit associated
#ith the reascn codes disabled.

A monitcr ccntrcl intercept path intercepts an SVC to inform the
intercerting task that the application task has issued that call.
Once the dintercepting task is awvare that the SVC is ready fcr
executicn, the SVC is sent te tre cperating syster fecr ncrmal
processing.

The following guidelines shculd te fcllowed when assigning a
level of cantrol to tae intercert path:

0o Cnly monitecr ceontrol can be srecified for SV 3 intercert
rathee. Either full c¢r monitcr control can be specified fcr
all cther SY( type irtercept patthse.

0o Cnly one full contrcl interceprt rathk car be attaclted ¢tc¢c a
device or task (cor rseudo device or task) fcr each tyre of SVC
to be interceptede.

o A task or device (or pseudo task cr device) can te attached to
any rumber of monitor ccntrol intercept raths.



Example:

ICKEATE NAME=MAG:, MCLE=RY,CCNTRPOLI=FC,
sVC=(7) :

ICREATE NAME=MAG:, MCLE=RY¥,CCNTRCI=FC,
SVC=(1)

ICREATE NAME=MAG:, H4CLE=RX,CCNTRCL=KC,
SVC=(7)

ICREATE MAME=KAG:, MCLE=FRX,CCKTRQL=¥C,
SVC=(1)

In this exarmple, a full ccntrol SVC 7 intercept path is attached
to device HMAG:. A  full contrcl SVC 1 intercept rath is also
attached to MAG:e No cther SVC 1 cr SVC 7 full control intercerpt
paths can be¢ attached. Of course, any number cf SVC 1 and SVC 7
monitor coentrol intercerpt faths can ke attached to MAG:; here cne
SVC 7 ard cne SVC 1 monitcer contrel paths are attachede.

4.9 HOW INTERCEFT FATHS HANDLE SVCS OCCURRING AT END OF TASK

SVC 1 and SVC 7 can be intercepted during end of task rrocessing
(includiny end of task rrocessing after cancel), if intercert
paths exist from these ESVCs to devices assigned tc the task's
logical wunits. The intercecting task wmust be careful when
writing intc the operating system address srace whlen executing
these SVC=s so0 as not tc destrcy the system's integritye.

If the apylication task i1s cancelled while the intercepting task

is processzing the 3V(, SVC precessing is aborted and the
application task preceeds t¢ the end of task.

4,10 TERMINATING THE INTERCEPTED SVCS

When the intercerting task receives an SVO frem a full cecntrecl
intearcert gath, the intercepting task has the orticn of returnirg
the 35V( to the operating system for prccessing. To do this, the
intercerting task issues an ICCNT macro that allcws the creratirng
system to resurme fprocessing the intercerted SVC as 1if the
intercert had never occurred. The ICONT macro cannot te used if
an IPROCEED or 1FCLL macro hagc reer issved to the arrlicaticn
task.

If the intercepting tasxkx chcoses tc rprocess the SVC, the
intercerting task issves an ITIEM rmracrc after the SVC is
processed. ITEFN termirates the intercepticn and, if nc IPROCEED
has been issued, allows the arrlication task to resume executicn
with the dnstruction immediately following the intercepted SVC
instructione.

Either 1CONT or ITEEM can be used tc terminate intercevoticn alcng

a monitor control intercept path. The cystem does nct
differentiate between the two calls in this case. Fere the ICCNT
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or ITEFM nracrc repleces the RDE buffer address tack en to the
circular liste. It is very important that the JICONT or TITEEM
macro be used tc regplace the RTE.

Cancelling an arrlicaticn task under nwmonitor ¢r full cecntrcl
aborts the jptrccessing of the intercerted SVC in rrogresse. The
intercerting task nust still iscsue an ICCNT or ITERY to terminate
the SVC interceptione.

4.11 HCW TC REMOVE INTERCEPT PATHS

An intercepting task car remove an intercept rath by issuing an
IREMOVE macrc sgecifying the rath te be removed. JTREMCVFE can tLe
used for both immediate and delayed termination devending ¢n
whether the controlled shutdown or abert crticn is chosen.

The controlled shutdown cption refuses all incoming reguests and
completes the servicing c¢f all existing gueued and executirng
SVCse when proceszing cf the last existing ©SVC intercepted Ly
the patl is comileted, the path is removed from the systenm.

The abort opytion terminates all existing «queued and executing
SY¥Cs beiore remcving the intercept rath from the systenm.

4.12 EFROR HANILLING

Run time errors that result from executing intercept macros are
handled Yy wuser-writtén errcr routines within the intercepting
taske Wwhen an €rror occurs, executicn tranches tc the rcecutine
specified ty either the IEFFIST macro cr the error parameter
assoclated witlh each macrc.

The IEZEFISYT macro is written imrediately after a macre fcr which
the =errcr pararmeter Lkas been cnritted. If an errcr occurs,
executicn of the intercerting task will branch to a user-written
error rcutine to handle the errcr. Frror codes returned by the
IZRRIST macro ure listed in Talle Uu-2, If no error coccurs,
executicn continues at the idinstruction follocwing the IERRIST
Macroe.

If the ERROEK perameter is specified with an intercerpt racrc ard
an errc¢r cccurs, e€executicn tranches to the srecified errcr
routine within the intercepting taske. If no error occurs,
executicn trroceeds to the next exscutalble source statement. The
error rcutine pcinted tc bty the FRECP parameter can ccntain an
IERRIST macro i1c identify what errcr has cccurred.
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TABLE 4-2 ERROR CCDES RETURNED FCR INTERCEPT MACEOS

e e A S S - G D S R WD S TR G G en W T S TE P M S R ER G G L G AR We R M e b G R AR G R W W Y A WS

| ZFRCE | | RELTVANT |
] CCDE | MEANING I ¥»:CECS |
'==::::======::====::::===1:=:==========:================'
] NC | Invalid irterception rode | ICRERTE |
|===m=mmmmmeommmee e eeoeoee R |
| AL | Invalid address in gparameter con- | ICREATE |
| | trel klock (PCB) | ITERY¥ |
| | ' | ICCONT |
i | | IREMCVE |
| | | ITRAP |
| i | IGET |
| 1 | IPUT |
| == === e m e e e e e e mm oo ea oo |
| =% | Task cr device exists when it | ICPREARTE |
| | shculd nct, cr dces nct exist when | |
| | it shculd ! |
R e !
| St | Insufficient system srace to doc | ICREATE |
| | request, cr NINTC>64 cr PESIZE>998 | ITERM |
| | | ITRAE |
I | | IGET l
| i | IPUT |
| == e e e e e e o e o me e |
| CI | Full contrcl already selected | ICREATE |
| | | IROLI |
| | { IPROCEED |
] { | ITRAF |
| l | IGET |
| | | TPUT !
Rt |
| HE | Invalid gteue handler napre { ICRTRATE |
R el |
| FL | Invalid device name or task nanmne | ICRFRATE |
| == === e e e oo s oo oo ooe oo oo l
| s$1 | ipvalid state for call; e.g., ] IREXKCVE |
} | IFCLL followsd by ICCNT cr issuing | IROLI |
| | TEUT with monitor controcl inter- | IFROCEED |
| | cert rath | ITRAF |
| | | IGET |
| | | IPUT |
| ~= === =mmm—ee—esc e ccesacecseeessamcooscaoceooscooae |
| If | Task queue item nct added | ITRAE |
R e et v
| RL | Invalid RIB | ITERM |
| | | ICONT |
] | | IRCLI |
| | | IPROCEED |
| | | ITRAE |
[ | | IGET v
i | | IPUT |
R et |
| IC | Intercept path ccrresrcrnding to | IREMCVE |
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] | this gath ID does nét exist |

!

|
| wF | Attempt tc¢ ccpy SVC rarareter | ITERN |
| | blcck back into write protected | |
| | arca ] |
| == o e e e e oo |
| CL | Inpvalid sttccde in SVC parameter | ALL |
| | blcck i |
|==ommmommm oo eemmemeoooooeoe R l
] N1 | Intercepted task has qone to end ] IROLL |
| | of task | IPROCEED |
| | { ITRAFE |
| | | IGET |
I | | IPUT |

o - . R R SIS R D G D M G A VR R G D T G R G R T AR R W S S e SR G W R R SR A SR e R R G S GR GR n Ge a a we

4413 MRECROS USED WITH SYC INTEFCEPTION

Once configured for SVC intercertion, the operating system allcws
tasks tc issue macroes fcr SVC intercertion previded they were
linked with the intercegt cptione

This section gives the syntax fecr the SVC macros descrited in the
previous s<ctionse. Refer to the 0S/32 CSystem Macrc Library
Reference Kanual for a list of syntax rules.

4.13.1 ICREATE Macro

The ICKEATE macroc creates ah intercert rath fecr a particular SVC

typee. See Talkle 4=-3 for valid ccmbinations for the SVC, MCLE,
and NAMZ parameterse.

Format:
NAME | OBERATICY | CFEPAND
ICREATE
JMODF= FX
PN

NRMF=pointer
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+TIC=pointer

FC
(COXTROL=

KC
+BUFFERL=pointer
+HANTLER=pointer
+PID=pointer
+E¥FC=pcinter
+PPSIZ2%=integer
[,SVIE=pcinter)
[,FEERCP=rointer]
[,PCP=pointer]
{,FOERM=L]

[,NIXKTC=n])

e s o Wt S W — —— — — — —— — —— A — A W —— —— S S~ S gt it
e — — ——— d— — S— —— i — — — — T — —— - 2—-. o———— V——— —— — — S— ——

Parameters:

SVC= iz an integer, enclcsed ty rarentheses, that
indicates the type of intercept gath tc te
created:

- (1 indicates SVC 1
- (2,7) indicates SVC 2 ccde 7
- (3) indicates SVC 3
- (€) indicates SVYC ¢
- (D indicates SVC 7
MODE= indicates one ¢f the fcllowing intercepticn
modes:

- (1l indicates caller mcde
- RX indicates recirient existent mcde

- ®N jindicates recirpient nonexistent mode
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When CL is srecified, an intercept path is
created for all SVCs (selected Lty the SVC
paraneter) issued frcm the task spe2cified in
the MNAME or TIU rarareter,

when KA 1s specified, an intercert path is
created for all SVMs (selected ty the SVC
raraneter) dirécted to an existirng task,
device, pseudo task, or rseudec device
specified in the NAMF parameter.

khen RN. is srecified, a tseudo device is
created for SVC 1 cr SYVC 7, or a pseudc task
is created fcr SVC £, The <t¢seudo device cr
task is attached tc the intercept path created
ky tte call.

A pseuds task or pseudo device is deleted when
all intercert vraths attached to it are
remcved. Yhen a fgseudo device is assigned
withcut SVC 7 interception, the reguested
access privileces are iorored and shared
read/shared write privileges are qgrarted. If
an E&VC 1 is attempted +tc a rseudo device
withcut an interception in effect, an invalid
functicn errcr (¥'C0') is returned.

NAti k= indicates the address of the mepcry 1locaticn
specifying the name of a device, task, rseudo
device, or tack. This 1lccation must e
fullwcrd becundary aligned and contain eight
bytes ¢f blanks followed by a standard file
descrigtcr (fd) or taskid. P fd must te
gacked, left-ju=stified, and radded with klanks
within the fullword. A taskid rust e
left-justified and radded with blank=s,

when E¥ or PV isg srecified %ty the MCILE
raranmeter, the standard fd or tacskid given
withh the NAME parameter can include an
asterisk or a backward slazsh to allcw generic
namirg. See Sectiocn 4.6,

TABLE 4-3 VALID COMBINATIONS FOR SUPERVISOR CALL (SV(C), MODE,
ANL NAME PRRAMETERS

| ICREATE PARAMETERS |

| SVC= | MCDZI= | KAME= | FUNCTICN

| 1) | CI | taskid | Intercepts any SVC 1 issued from the
| | I | task i
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| | /X% | £d | Intercepts any SVC 1 directed to the |
i 1 | | ‘existina device |
| | RN | f£d | Creates a pseudo device and inter- |
| | | | cepts any SVC 1 directed to it |
| == === == e e e e e e e e e e e o oo - |
| (2,7) | Ci | taskid | Intercepts any SVC 2 ccde 7 issued |
| | | f frcrm the tesk |
| | RX | -- | No function; srecifying £f4 or taskid |
| | | | resvlts in error |
] | 2N { - | Results in error |
[========m=emmm oo === omesemeemmeooooooeo I
I (3) }] CI1 | taskid | 'End cf task interception; occurs nc |
] | | | matter how & task terminates |
| | E¥ | -- | No function; swvecifying fd or taskid |
| | | | results ir errcr |
| } RN | - | Eesults in error |
[====mmmmmmmmommmmome e s S mmememmesm—eeoo oo oo - =-----e|
| (6) | CL | taskid | Intercepts any SVC 6 issued frcm the |
| i | | task |
| | FX | taskid | Intercerts any SVC 6 directed to the |
| ] | | existing task |
} | EA | taskid | Creztes a pseudo task and intercepts |
| ] | | aay SVC 6 directed to it 1
[=====mmmmmome- ------o-- et === ----- -=--|
| €7) | C1 | taskid | Intercepts any SVC 7 issued from the |
| i | | task |
| | EX | f£d | Intercerts any SVC 7 directed to the |
| | | | existing device }
| | EN | £d | Creates a pseudo device and inter- |
| } ) |] cepts any SVC 7 directed to it }

TIC= indicates the address of a fullword 1locaticn
containing 2 task identifier. This rarareter,
whichk is rnmutvally exclusive with the NANE=
rarafetsr, c¢an bhe used when MODE=CT, cr
MCDE=RX with SVC €, toc identify the task to Le
intercerted. The TIL carn ke obtained frem tthe
EDB.TIILC field <c¢cf an FDF frecm a rrevicusly
lntercepted SVC call.,

CON1IRCL= contains a rmrnermcnic indicating either full
contrcl (FC) or mcnitecr ceontrol (¥C) cver
intercepted SVCs.,
whan CCNTRCI=FC, an intercepting task can
exert full contrecl cver an aprlicaticn task's
intercepted SVCs.

When CONTROL=MC, an intercepting task acts as
a @®mcnitcr c¢nly; it has no ccntrcl cver an
incercerted SVC.
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HANILER=

PID=

P351Zt=

indicates the address cf the standard circular
list that ceontainrs the addresses c¢f availatle
EDB tuffers.

The FLE wused Ly the intercepting task to
identify an intercerted SVC must nct be mcved
to & new location after the intercepntion takes
rlace. The system ensures that the address cf
this RDE is the same as the address cf the RLB
that was passed -to the intercepting task when
the interception occurred.

indicates the address of a fullword 1locaticn
containing the name of a gqueue handler. This
nane, a maximum of eight characters, is
left-justified and padded with blanks. 1If
this parameter i1 omitted, the default Qqueve
handler is invcked.

NOTE

Currently, user defined gqueue
handlers are nct suvpportede.

indicates the address c¢f a halfwerd 1lecaticn
that 1s: used by the system to store the path
identifier fcr the intercept path.

1s tle addrecs ¢f an SVC 1intercert executcr
routine within the intercepting task. This
routine will preoccess intercegpted SVCs of the
typ= specified with the SVC rarareter. Turirg
SVC idintercerticr, the system removes an EIE
specifizd by the list, fills it with
infcrmation, and queues a task event trap with
the srecified executcr addrecss tc the
intercepting taska.

On ertry tc an ewecutor routine, FR2 contairns
the PIL ¢f tke intercept path, and R1 contairs
the address of the RI'B ruffer associated with
the intercept=ad SVC. The executecr rcutine
execittes as task event service rcutirne.

is 3 decimal nunrnter specifying the number cf
bytes in the rarameter bhlock for +the SVC
indicated by the SVC rparameter.

When this parameter is oritted, the rarameter
tlock size defaults tc the standard sizes
docunented fcr each tyre of SVC in the 0S/32
Superviscr Call (SYC) Feference Yanual, excert
for SVC 2 ccde 7 intercepticn, which defaults
to eight bytes.
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SVLE=

ERRCE=

FORE=

NInIC=

The size of the RDR.FB field in the RDE fcr
this intercepticn rpath is the value cf the

FBSIZE rparameter, c¢r its default if nct
specified.
is the address of a fullwerd locaticn

containing user defined data. This data is
rassed tc¢ the intercert 1lcgic. The Qqueue
handler named ty the HANLCLER pararmeter can
later access the data. The SVAR rarameter is
for wuser defined purpcses when needed by a
user defined queue handler.

NOTE

Currently, user defined queue
handlers are nct suprorted.

is the address cf an errcr rcutine within the
intercerting taske If a run time errcr cccurs
for this macrec, execution branches tc this
errcr rcutine.

is thre address c¢f a FCE rrevicusly ccnstructed
and initialized ty the FCRM=1 parameter.

When nec FCB rarameter is included, macro ccde
autcratically kuilds a new PCB and initializes
it with values corresrondina tc the other
specificd parameterse.

Ll reguests a PCR to ke tuilt tut not executed.
Macrc ccde ccnstructs a FCE for this macro and
initializes it with values. Subsequent macrcs
can reference this PCR via the PCR parameter.

n sreciflies the rumber ¢cf 1intercepticns that
can execute concurrently for this intercert
pathe If there are mcre SVC intercepticns
cutstanding than can bhe concurre=ntly executed,
the excess interceptions are gqueued. The
defzuvlt value fcr n is 1.

4.13.2 IREMOVE Macro

The IREECVE

48-040 FOC

macrc allows an intercerpting task tc remove ohe c¢r
all previcusly created SVC intercert paths.
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Format:

CFLEEATICN | OFERAND
IREMOVE PIl=pecinter
CS
»TERM=
AR

Parameters:

&
!

20

PID=

PCE=

— s d— — — Tt —— ——{—— ——

[,PCEB=pointer]

I
|
]
|
]
|
| [,FEFCR=pointer]
I
|
|
|

is the address of the path identifier
specifying the path teing rermoved. P zerc
value in tas PILC halfword removes all existirg
intercert paths.

indicatcg either of two termination reodes fcr
intercepted €V(s already gqueued for the
intercepting task:

- AP indicates atcrt. 0S/32 abcrts all
currently gueued requests befecre rpath
remcval.

- (£ indicates c¢ontrolled shutdown, CS/32
services only currently gqueued reguests
tefore path removal; no requests rade after
TEEM=CS 1is 1issued can be gqueuad cr
processed.

If this rarameter is omitted, AF 1is the
default.

is the address of an errcor routine within the
intercepting task. Jf a run time errcr cccurs
for this macro, execution branches tc this
errcr rcutine. Tf this rararmeter 1is omitted
and a run time error cccurs, executicn resumes
with the instruction follcocwing the macro.

is the address ¢f a FCE rreviously ccnstructed
and initialized ky the FCR¥=1 parameter.
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if this gparameter is omitted, a new PCB is
autcmatically Ttuilt and initialized with
values cecrresponding to the other specified
rarancterse.

FOR¥K=1 L reguezts a PCP® be Fuilt but noct executed.
A PCE is built for this macro and initialized
with values. “ulsequent macros can reference
this FCE via the PCB parameter.
4.,13.3 IGET Macro
The IGLT macrc allows ar intercepting task to get data from the

aprlication tack whese SVC is intercepted.

Format:

NAYE ; OFERATICNK i OFEREND
“symbol | 1681 | BB=pointer
ACST=rointer
+ADF¥L=pcinter

+STET=pointer

[,F

sl

!

|

|

|

|

|

|

|

| +SDEND=pcinter

|

| RCP=poirnter]
|

| [,FCF=rointer]
|

| [,FCEM=1]

|

| [,CCNE=addr])

|

Parameters:

RDB= is the addrees cf the SDF ruffer built fcr the
intercepted SVC.

ADS1I= 15 the ctart address of a data area within the
application task wvhcse SVC 1is intercepted.
The «ccntente c¢f thtis area are transferred to
an interceptino task data area.

ADENL= is thke end addrecss of the data area within the
application task whose SVC is intercepted.
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SDE 1=

SDEAND=

tr)
2o
=y
[
oo
L

PCE=

DONE=

4.,13.4 IPUT Macro

is the start address of a data area within the
intercerting task. This area receives the
data frcm the arrlication task.

is the end address of the data area within the
interceptinag task.

is tte address cf an errcr rcutine withirn ttle
intercerting task. If a run time errcr cccurs
for this macro, execution branches to this
errcr rcutinee.

If tris rarareter is omitted and a run tirme
€rror cccurs, executicn resumes with the
instruction follcwing the macro.

is tle address cf a FCE rreviously ccnstructed
and initialized Y}y the FCR¥=T parameter.

It trkis parareter is omitted, a new PCBR is
ruilt and initialized with values
correspcndino to the cther specified
raranetcerse.

I regquests a FCE be Fruilt but net executed.
B PCB is built for this macro and initialized
witih values. Sulseguent macros can reference
this PC3 via the PC2 parameter.

is an address that srecifies that the macrc is
to be a yprcceed call. Yhen the ¢all is
comrleted, a ta2ask event interrupt occurs,
using the rcutine srecified ty the address in
the U[LCAXNE pzrameter. This rcutine enters with
FEO ccntaining the errcr code for the call ard
k1 rointing *¢ the macro's parameter Ltlcck.
Cnce this rcvtine has finished rrocessing, it
exite uzing the [TFYIT macro.

The rrcceed form cf the IGET macro must tLe
used if an TIRCI1T macro was issved to the
application task whese SVC is intercepted.
The systenm cannot guarantee that tte
application task is in memory or that it can
ke 1rolled inte memory within a reascnatle
time.

The IPUT macro lets an intercepting task put data 1intc a data
area of the agplication tacsk whese SVC is intercepted,

Format:
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Parameters:

Rbe=

ADS1=

ADEAND=

48-040 FOU

S/E1

OPERALTICN | . OFERRND

ADST=pointer
+2LEFC=pcinter

+STST=pointer

[,ERECR=rointer]
[,PCP=pcinter)
[lFCR"=I]

|

I

I

|

|

|

|

I

| »SDENC=pcinter
|

I

|

|

|

|

|

| [,CONE=addr]
!

is the address of the RDIP buffer built fer the
interceptea SVC.

is the =tart address of a data a2rea within the
application teske. This area receives the
contents of an intercerting task data area.

is the end address of the data area within the
avrlication task.

is the =start address of a data area within the
intercerting task, The contents of this area
are put intc the aprlication task data area.

is tlte end address «c¢f the data within the
application task.

iz the address of an error routine within the
intercerting taske If a run time errcr cccurs
for this macrec, execution branches tc¢ this
€rrcr rcutine.

If this rparareter is omitted and a run tire
€rrcr cccurs, executicn resumes with tle
instructicn follcwing the macro.

is the address of a PFCR rreviously constructed
and initialized ty the FCRM=1 oparameter. I1f
this rarameter is onmnitted, a new PCB is
autoratically built and initialized with



4.13

The

FOR¥=

DONE=

«5 ICONT Macro

ICCNT

macrc

values cdrrespcnding tc the other specified
paranetcerse.

L reguests a PCR he Puilt but not executed.
A ICP is built for this macro ard iritialized
with values. fSulseaguent macrcs can reference
this PCPE via the PCE parameter.

is an address that srecifies that the macrc is
to be a precceed call. ¥Yhen the «call is
comileted, a. tagsk event interrupt occurs,
using tie routine whose address is specified
in the DONE rparameter. This routine enters
with FU centaining the errcr ccde for tre
cali, and F1 peintinc tc the macro®s rarameter
tlock. Cnce this routine has finished
processing, it =2xits using the TEYXIT macrc.

The rroceed form ¢f the IPI'T nmacro must te
used 1f an IECLL macro was issvued tc the
application task. The syster cannot guarantee
that the aprlication task is in memory or that
it <¢an be rolled into memory within a
reascnakle time.

returns ccntrel of an intercepted SVC Lty

returnirg ccntrcl tc an CS§/32 $VC executor.

Form

Para

at:

NRNE

syrkol

meters:

RDE=

ERRCk=

l
CPERATION | CPERAND

EDlP=pointer
[,CRFCR=rointer]
[,PCP=pcinter]

is the address cf tte RIE buffer built fer tte
intercerted SVC.

is the address of an error rcutine within the
intercepting task. If a run time errcr cccurs
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for this macrc, execution branches tc this
errcr rcutine.

If this rarameter is omitted and a run tirme
€rrcr cccurs, executicn resumes with trlre
instruction follcwing the macro.

PCE= is the address of a PCB previously ccnstructed
and initialized ty the FCRNM=] parameter.

If this rararetér is omitted, a new PCB is
autoratically ruilt and initialized with
values correspending to the other specified
tarafeters.

FORY= I reguests a PCE be kuilt but not executed.
2 PCEB is built for this macro and initialized
with values. Sulkseguent macrcs can reference
thiz PFCE via the PCR parameter.

4.13.6 IPRCCEEL Macro

After an SVC has been intercerted, the intercepting task can
issue ar IPROCEEL macrc tc allow the aprlication task that issued
the SV{ tc¢ prcceed with its execution. Until the interceptirg
task issues an IFROCEEL macro, the avrlication task i= in wait
state.

Format:

i |
NANE i OQFERATICN | CFERAND
syrkcl | IERCCEEL | R®DF=pointer

| I
] | [,ERFQR=pointer]
| !
| | [,PCE=pointer]
| 1
| | [,FCEN=1]
I |
| { [,CC=n)
| |

Parameters:

RDEB= is the address cf the RDP buffer built fer the

intercerted SVC.

ERRCR= is the address of an error rcutine within the
intercerting task. If a run time errcr cccurs
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for this nrmacre, execution branches tc¢ this
error rcutine., If this rarareter 1is oritted
and a run time errcr coccurs, exccuticn resumes
with the instruction following the macro.

PCE= is the address cf a FCB previcusly ccnstructed
ana initialized Yy the FCRM=1 parameter. If
this rarameter is omitted, a new PCB is
autcratically btuilt and initialized with
values correspending tc the other specified
raraneters,

FORE= L requests a PCR be kuilt bDbut net executed.
A FCB is built for this macrec and initialized
with values. Suksequent macros can reference
this FCE via the PCR rarareter.

CC= n is a decimal numher srecifying the setting
ct the aprlication task FSW condition ccde
after the SVC instructicn execution. If tkhe

CC rarameter is cmitted, the conditicn ccde cf
the application task PSW is set to zero.

4413.7 IROIL Macro

After an 5VC 1s intercerted an IRCIL macro lets an intercepting
task chanye the status of Lne aprlication task frcm ncnrollatle
t¢c rollasble, prcvided that the task was established as rollatle
by Linke. This allows (S/32 to rcll out a task whose intercepted
SVC reguires lengthy prccessing.

Unless an IFOLL macro is issued, an application task cannct tLe
rolled after its SVC is intercerted, even if an IPRCCEEL macro is
issued. Hcwever, an IFOLL macro can te issued after an IPROCEED
macro is issued.

Format:
| |
NAXE | OPERATICN | CPERRND
synbel i IROLL | RPF=pointer
| |
f | [,¥EEFCR=pointer)
| |
| | [,FCF=pcinter)
| |
| |
Parameters:
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Rbb= is the address cf the RDE buffer built fcr the
intercepted SVC.

ERRCR= is the address ¢of ar errcr rcutine within tte
intercepting tacske. If a run time error cccurs
for this macrc, execution branches tc this
errcr rcutine. If this rarareter 1is onritted
and a run time error occurs, executicn resumes
with the instruction following the macro.

PCB= is the address of the PCE rrevicusly
constructed and initialized Yty the FCEN=L
paraneter. Jf this rparameter 1is onmitted, a
nevw ICE is avtomatically built and initialized
with values ccerrespending to the o¢ther
specified parareters.

I requests a PCP be tuilt but not executed.
A FCPR is built fcr this macro and initialized
witn values. Sulseqguent macros can reference
this FCE via the FCE parameter.

ng
O
=)
e
]

4.13.8 ITEFM Macro

The ITEFM macrc allows an intercepting task te¢ return the
parameter tlock of the 5VC it processed tc the aprlication task
that issued the SVC. The returned parameter blcck can have
updated dinformation such as status, number of Ltytes transferred,
etcC.

Format:
| I
NAYME | QFERATICN | CFERRANKD
synkol | ITEERM FPLCR=pointer

[,TPPE=pcinter)
Y

+COFY=
|3

[,ERFOR=pointer)
[,PCP=pointer]
[,"0FM=1]

{,CC=n]

— — —— ———— — -, tim— M- o —— - o — — —
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Parameters:

RDE= is the address cf the PDF buffer built fcr tte
intercected SVC. ‘
TRAF= is the address of a fullword to he added to

the task queue of the application task whcse
SVC is intercepted.

COrY= Y (yes) indicates that the SVC parameter blcck
in the RCB i tc¢ be copied back 4into the
garaneter blcck c¢f the intercepted SVC.

N (ro) indicates the operaticn is nct
rerfcrmede. Jf this parameter is omitted, N is
the default.

ERnCk= is tte address of an errcr rcutine within the
aprlication task whose SVC is intercepted. 1f
a run time error occurs for this macrc,
execuvticn branches t¢c this error routine. If
this rarameter is omitted and a run time errcr
cccurs, execution resumes with the instructicn
follcwing the macroe.

PCB= is the address of a FCE previously ccnstructed
and initialized Lky the ¥CRM=1 rarametere. If
thiz parameter is omitted, a new TCB is
autcratically built and initialized with
values corresponding tc the other specified
rarafneters.

FOkE¥= 1l regquests a PCE ke tuilt Dbut rnot executed.
2 FP(B is built for this macro and initializes
it with values. Subsequent macros can

reference this FCB via the PCB parameter.

CC= n is a decimal number specifying the <cetting
ct the application task FSY condition code
after the SVC instruction execution. Tf ttle

CC parameter is cmitted, the conditicn ccde cf
the apglication task PSW is set to zerc.

4.13.9 ITRAP Macro
The ITRAP macro allows an intercepting task to send a task gqueuve

item tc ar apglication task whose SVC is intercepted. The task
gqueue item can e any cf the task cueue iters supported by CS/3zZ.

Format:

4-28 485-049 ROO 9/ €1



NANE

synmbecl

Parameters:

RDEk=

TIC=

TRAE=

ERECR=

PCB=

48-040 £OO

9781

OPERRTICN

OPEREND

TIC=rointer

TRPrF=pcinter

_I,DCP=pointer]
[,FCE¥=1]

|

|

|

|

|

I

|

| [,EREQR=rcinter]
|

|

|

|

|

] [,CCNE=addr]
|

is the address of the RIF buffer built fcr the
intercegted SVC.

is the address of a fullwerd ccntaining the
taskid for the task. Fefore issuing an ITERP
macrc with the TILC gparameter, the intercepting
task must have ortained the task identifier
from and RILE ard rlaced it intc the fullwcrd
locaticne.

NOTE
The TID fcrm cf this macrc can be

used tc send a trar to a task that
is not being intercepted.

is the address cof a fullword tc e added to

* the task gueue of the application task whcse

SVC is intercerted.

is thke address ¢f an errcr rcutine within trhe
intercerting task. If a run time errcr cccurs
for this macro, execution branches tc this
error rcutine. If this parameter 1is omitted
and a run time error occurs, executicn resunmes
with the instructior following the macroe.

is the address of a FCR previously ccnstructed
and initialized ty the FCRM¥=I parameter. If
this rparameter 1is omitted, a new PCB is
autcratically built and initialized with
values corresronding tc the other specified
raranetsrs,

4-29



FOkxtk=

DONE=

1 requests a PCR be tuilt but nct executed.
A PCB is tuilt for this macro and initializes
it with values. Sutecsequent macrcs can
reference this PCR via the PCB parameter.

is a hexadecimal number specifying the address
0f the task event service rcutine. When an
I1/0 prcceed <c¢all 1s ccmpleted, a task event
interrurt occurs, using the —routine whcse
address 1is srecified in the DONE raranmeter.
This rcutine enters with RC ccecntaining the
error ccde fcr the call and R1 rcinting tc the
macrc®s parameter lrlock. Once this rcutine
has finished processing, the intercerting task
exits frecm the task event trap using the TEXIT
M3ACTLCe

The rroceed form of the ITRAF macro must e
used if an IFCILL macro was 1issued tc the
aprlication task whcse SVC 1is intercepted.
The system cannot guarantee that the
application task is in memory or that it can
te rolled into nrmremory within a reascnatle
time.

4.13,10 IEERTST Macro

The IZRFTST macro allows an intercerting task tc evaluate errcrs
resulting fronm
error handling rcutines.

Format:

synbocl

Parameters:

I
|
|
I
[
|
l
|
I
!
|
!

1EREKTST

intercert macrcg in crder to branch to arrprogriate

CPERATICXN ] CFFRAND

xx=rointer
-
[ ]

L]

XX=rointer
FLSF=pcinter
PCE=rcinter

FOR¥=L
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XxX= is a two-character alrhabetic string
specifying cne of the error codes fecr the
intercect macros. See Table U4-2.

Poirter specifizs the address of an intercepting task
errcr rcutine that handles errors having a
returned error code Jidentical to the cne
specified ky the xx parameter. For instance,
an IERRTST macro might include these
raraneters fc¢r evalvating an JPUT macro:

IERKTIST AD=address,NT=address, FD=address

These fcur rarameters «csrecify error rcutine
addresses tc¢ branch to whenever the returned
errcr ccde equals AP, NT, or ERD.

ELcot= is tlte address «c¢f an error rcutire ¢tc te
executed for errcrs c¢ther than those specified
in +the xx ©parameter. If this parameter is
cmitted, either of the fcllowing acticns
cccurs fcr returred errcrs:

- 1f the returned error code ccrresgcends to
tte cne specified ty the xx gparareter,
executicn Yranches ¢to a =srecific errcr

rcutinee.

- If the returned error code dces nct
ccrrespond tc the cne specified bty the xx
rarameter, execution branches to t he

irstructicn immediately fcllowing the
IFREEIST macro.

PCE= is the address cf a ICE previcusly ccnstructed
and initialized ty the TCEM=]1 ©parameter. 1f
this rarameter 1is omitted, a2 new PCB is
autoratically bPbuilt and initirlized with
values corresponding tc the other specified
rarafleterse.

FORK¥=L I requests a PCR be tuilt but not executed.

A PCB is Pbuilt for this macro and initialized
with values. Sulseguent macres can reference
this PCE via the PCR parameter.

4.13.11 SRIB Macro

The $RDE macro is used to define a structure containing the
symbolic nanes fcr all cf the RIR fields. It is recommended that

48-0u4u FOU 9/81 4-31



symbolic names be Used to reference the RDP fields instead c¢f
ccding the hexadecimal cffsets to the fields.

Format:

I |
NAKE |  OFERRTICN | CFEFRND

[symbol]l | S$RDE |
| |
4.14 SEMPLE SVC INTERCEPTICN PEOGRANM
The followirg prcgram uses SVC intercepticn software tc intercert
SVC 1 tc¢ the device MAG1. FEach time SVC 1 is issued, the program
prints cut *SVC 1 call intercerted”. The £SVC 1 is terminated
with a device unavailable error code (Y'RO'),
>SKELR /DEFINFES AN RDR STRUCTUEE

*Add an KLE buffer address to the RTI'R buffer address list.

>LA C,cLE /LCPD THE RLDRESS OF THE RDE
INTO REGISTER ¢

>AS1 C,BUFLIST /ACT THF ADLRESS OF THE RDE
TC THE CIRCULAR LIST

*Create the Intercegpt Fath

>ICHEATE NARME=INTNAYE, /SPECIFIFS FD FCR DEVICE NANMF

>MCIE=RX, /SFECIYIES RESITENT-EXISTENT MOLE
>CONTEOL=FC, /GIVES INTERCEPTING TASK FULIL CCNIKCL

OVER INTERCEPTED SVC

>5v(=(1), /SPECIFIES THRT RBLL SVC 1 TYFES ARE
TO BE INTEFCEPTED

>EXEC=INTRTN, /POINTS TC THE SVC EXYECUTOR ROUTINE
TEPT SERVICES THE INTERCEPTED SVC

>BUFFERI=BUFLIST, /ASSIGNS POINTER TO CIRCULARF LIST
CONTRINING ADUFESSFS OF FREE
RDF RUFFERS

>PIL=PATHIL, /DEFINES DRTA AKEA FOR INTERCEPT PATH
ICENTIFIER

>ERFOR=EOMECUT /DESIGNRATES ERRCR RCUTINF TC WFICH THE
PRCGRANM MIIL RBEANCH TO IF FUN-TIME
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ERFOR CCCUES IN ICFEATE MACEC

*Etnable taszk event +trag sc task can go intc trap wait fcr inter-
cepts t¢ occur

>LTSH /LORD TSW WITF WAIT STATE SET

>TEIS,¥1 /T2SK EVENT TRAFS ENABLED
>Come here if error occurs in ICREARTE macro

>BO¥BOU1T SVC 3,1 © /FAIL TASK CN ERROR

>Allocate data area for ICREATE

> ALIGN 4

>ININAXE LC c* ! /NCCE NRNF

> LC C'"MAGT® /JDEVICE NRNME

> LC ce* ¢ /FILE NANME

> LC c* * /EXTENSICON

>BFULIST DLIST 1 /DESTGNRTE AREA FOR 1 RLCE IN CIKCUILRR
LIET

>RLE LS RLE.D2E+20 /ATIOCRTES SIZE OF EKDB + SVC 1 EARAMETE]
BLCCK

>PAIHID D5z /DY SIGNATE ARER FOR ICREATE MACEFC TIC PU!

THE PRTH IT

*TRAP EVENT SELVICE ROUTINE
*THE FCILCWING ECUTINE IS EXECUTED ®HEN AN SVC IS INTERCEPTED

>INIRTN SVC 2,NOTIEY /LOG MESSACE THAT AN SVC WRS INTER-
CEFTED

LHI O,X"AC00" /GXT STATUS FOR INTERCEFTED SVC 1

STk O0,RDELFE+2(1) /SAVE SVC 1 STPTUS IE STATUS FIELD
OF RDE

*TERMINATE THE INTERCEITED CALL, CCIYING THE FOTLIFIED SVC
*PARAMEIER ELCCK IN THE RLC:E BACK OQVER THE USER'S SVC FAFAMETER
*BLCCK.

>ITERM FDB=(1),C0PY=Y

>TEXIT /EXIT THE TASX EVENT ROUTINE
*ALLOCATE DATA AREA FOR EVENT SERVICE RCUTINE
> ALICN 4
> NCTIFY LB 0,7,0,22
> LC C*SVC 1 CAIL INTERCEPTFD®
> END
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CHRETER S
0S/732 SUPFCRTEL I/C DEVICES ANT
DEVICE DLPENDCENT AND INCEFENDENT INFORMATION

5.1 INTRODUCTICN

All I/0 reguests are made via T/0 macreos. This chapter discusses
the functicnal aspects <c¢f the devices suprorted 1y CS/3:zZ.
Specific device dependent informaticn (supported functions,
status return=ad, and fcrmatting perferred) is included.

05/32 devices ard files support ASCII formetting, proceed 1I/C,
sequential access, unccnditional and conditional prcceed, and
uniform vertical forms control (VFC). Tevice ccdes, ranging frcm
0 throug¢h 255, are asscciated with Ferkin-Flmer supported devices
and are listed in the CS&/32 System Ceneraticn (SYSCEN) Reference
Manual.

5.2 UNIFGCREF VFC

VFC supjport allcws all €CS/32 ASCIT cutput devices to comply with
Americar Maticnal Standards Institute (ANSI) forms ccentrcl
standards tcr FCRTKAN ard CCRBCI rreogramming.

ANSI reguires that the lojical vertical position of a form alwvays
match the physical rositicn of the form when it is sent tec an
outgut device, including interactive devices., In additicn,
interactive devices must Le able to intermix the following
operaticns in a consistent manner:

o read with VFC,

o read without VEC,

o write with VEC, and

0 urite without VrcC.

Perkin-Flmer VEC suppcrt complies with the FORTRAN carriage
control character set defined ty AXNSI ¥3.9-1972 for forms ccntrcl
before printing. If an I/C device is used that does nct suppcert

a certain VIC character, inputting that character will activate
a single lire teed lefcre printing.
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5.3 MIXED VFC AND NON-VFC COPERRTICNS

VFC and ncn-VEC I/0 cperaticns pexrfernm similarly. Fead
operaticns alternating with write creraticns, which have single
line sracing (before or after), are on alternating lines.

Read with and without V:C oreraticns start at the currernt
physical c¢ursor positicn and end with a carriage returrn (CR) and
single line feed (LF). The relationshir of logical and physical
cursor pcsition is the same before and after a read operaticn is
per formed.

The following examples describe mixed VFC and non=-VFC 1/0
operaticnse. Each example 31s rased on the rprevicus one.
Initially, the lcgical and rphysical positicns of the cursor are
set to line 1. ©~Note the changes in lcgical and physical curscr
positionrs arnd line numbers as each I/0 creraticn is rperfcrmed.

The abtreviations used in the examples are as fcllowus:

ABERFEVIMTION MEANING
CL Current logical position
PL Frevicus leqgical position
cp Current physical position
EP Frevicus physical pesiticen
Ck Carriage return
Lr Iine feed

Example 1: drite with cne lire srace tefore printing

Atter sracirg, CL and CF mcve t¢ line 2, and PP and Pl are
situated at 1line 1. The characters that result from this
opreraticn are printed on line 2. Ifter rprinting, a CR/IF is
performed, moving CF tc line 2. The resulting cursor rpesitices
are:

CUESOR | LINE | CHARACTEES
POSITIONS | NUXEER | PRINTED
pL,EE 11
CL ; Z % EXAPLE 1 EFRINT
ce s
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Exanple 2: Write with cne line srace tefcre printing

Atter syracinyg, EFL noves to line 2 and PP to line 3. ¥%¥hen PL and
PP are nct located ¢cn the =ame line, PP must roint track to FlL fcr
the I/C oreraticn tc be rerfcrmed.s The characters that resuvult
from this oreraticn are printed on line 3. Both CIL and CF are
then mcved tc line 3. After printing, a CF/LF is rerfcrmed,
mcving CP tc¢ line 3. The resulting cursor rositions are:

CUEFSOR | LINE i CHARACTERS
POSITIOMS | NUKBER | © PRIXTED
PL ] 2 | EXAMPLE 1 EFRIKT
| |
Pr, CL | 3 | EYAMPLE 2 FRINT
| |
CE | 4 |
Example 3: Write with cne line space after printing
Before grinting, PV points to line 3 as shown in Fyample 2. The
characters printed as a result of the I/C oreraticn are printed
on line 3, which overprints the outrut from Example 2. After

movinyg one line sgpace, CL and CP® are rositioconed at line 4. The
resultirg cursor positicns are:

CUEFSCR | LINE | CHAPRCTTES
POSITIONS | NUMEER | PRIKTED
PL | 3 | EXAMPLE 3 TFRINT
| |
pp, CL, I 4 |
CF | |
Example 4: Write with cne line svace after printing

Before frinting, PL and FF are recsitioned at 1line 4, The
characters printed as a result of the I/7 opreraticn are printed
on line 4. Aiter mecving cne line srace, CL and CP are rcsiticned
at line 5. The resultirg curser rcsiticns are:

CUESQR | LINE | CHARRCTEES
POSITICNS | NUMEER | PRINTED
PL, FP | 4 | EXRYPLE 4 FRINT
| |
CL, CP | £ |
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Example 5: write with no VFC

After printing, PL and FF are ycsitioned at 1line S. Tre
characters printed as a result of the I/0 oreraticn are rrinted
on line 5. Atter CR/LF, CL and C® zare recsiticned at lire 6. The
rosulting ctrsor positicns are:

CUESOR } LINE | CHARARCTFERS
POSITIONS | NUMBER | PRINTFD
PL, PP ] 5 | EXAMPLE 5 ERIKT
|
CcL, CpP | 6 |
Example 6: drite with cne line space tefcre printing

Atter siacing cohe line, FL and F? are rcsitioned at line 6 and CL
and Cf are rositioned at line 7. The <characters —crrinted as a
result of the 1/C operaticn are printed on line 7. Rfter CR/LE,
CP is pcsitioned at line 8, while CI remains at 1l1line 7. The
resulting cirsor positicns are:

CULKSCR | LINE | CHERRCTFERS
POSITIONS | NUXEER | PRINTFD
PL, PP | 6 |
| |
CL | 7 | EXAMPLE F FRINT
| |
cp | 8 |
Example 7: write with nc VFC
Befcre rrinting, P? pecints back to line 7. The <characters

printed as a result cf the 1/C creraticn are rrinted c¢cn line 7,
which cverrrints the cutgut fror Example 6. PF, CL and CF are
moved tc line 8. The resulting curcsor positions are:

CUFSOR | LINE | CHARRCTEFS
POSITIONS | NUXBER | PRIXTFT
PL | 7 | EXAMPLE 7 ERINT
i |
PP, CL, | 8 |
cp ] |

Example 8: Read with VEC

Bafcre characters are read with VFC, PL and PP are pcsitioned at
line 8. 25 a result of the I/C oreraticn the characters are read
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from 1line 8. CL and CF are mcved to lire 9. The resulting
cursor rositions are:

CUFSCE | LINE | CHAFRPCTFES
POSITICNS | NUMEEER | READ
PL, FF | & | EXAMELE 8 FERD
| | :
CL, CP | 9 |

Example 9: Read withcut VEC

Before characters are read withcut VFC, PL and FP are rositicned
at line 9. 4s a result cf the I/C opreraticn the characters are
read frcm line €. CL ard CP are meved to line 10. The resultirg
positions are: -

CUERSCEK | LINE | CHAEPCTFES

POSITIONS | NUERER | READ

PL, PP | ¢ | EXAMPLE 9 FEAL
| |

CL, CP { 10 |

Example 10: +dJrite with cne line space refore printing

Before spaciny cne line¢, FL and PP are positiocned at line 1C. (L
and CP are positioned at line 11 after moving one 1line s=pace.
The cheracters printed as 2 result of the I/0 operaticn are
printed on line 11 After CR/TF, CF is cvositioned at 1line 12.
The rescltirg curscr pcsiticns are:

CUFSCE | LINE | CHARRACTEERS
POSITIONS | MUMEER | PRINTFD
pL, PR |10
CL 2 1 : EXAMFLF 10 PRINT
Cp : 12 :

Example 11: EKead with VFC

Before reading w»ith VFEC, PF points rack to line 11. BRAs a result
of the I/0 cperation the characters are read from line 12, After
CR/LF, Cl is pcsitioned at 1line 12, and CP is rositioned at line
13. The resulting curscr rcsitions are:

CUESOR | LINE | CHARACTERS PRINTFD

i
]
[5,)
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PL | 11 | EXAMPLE 10 PRINT
| |

PP, CL | 12 | EXAMPLE 11 BEAL
| |

cP | 13 |

Example 12: FWrite with cne line space tefcre printing

Before spacing, PP points tack to line 12. After mcving cne line
space, CL ard CF are rcsitioned at 1line 13. The <characters
printed as a result of the I/ operaticn are prrinted on line 13.
Aiter CE/LF¥, CP is positioned at line 14, while ClL remains at
line 13. Thke resulting curscr rositions are:

CUFSCR | LINE |  CHARMCTEERS

POSITIUNS | KUNEER | PRINTET
111 EXBMELE 10 PRINT
PL : 12 :

PP, CL : 13 : EAAMPLE 12 PRINT
cp i 14 :

5.4 CAED ECUIPMENT

Ferkin-ftlmer card readers can accomrodate a fixed recerd 1length
of 80 bytes (ASCII), 12C bytes (binary), or 160 bytes (image).

Purinyg read ASCII operaticns, e€ach c¢ard column (12 tits) is
cnverted into one 8-rit ASCII character. JTllegal ccdes are

converted irnto the null character (¥'00') indicating an errer has
OCCULrede.

During read binary cperaticns, each pair of card columns (12 tits

e@ach) i: unitacked inte¢ three bytes having the fcllowing format:

first card cclumn Sfecond card cclurmn

111110 Of 1| 2 3} 4f =} 61 71 81 911110 0O} 1} 2! 3] 4y 51 6| 7|

During read image operaticns, each colurn is ccnverted 1intc cne
halfword in the followirg fcrmat (U=undefined):
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Bytes:

0 15
STARTUS MEANING
X*co* Ncrmal end ¢f transfer

|
|
|
X*20* | Device unavailalkle; reader nct ready
|
|
|
|

X*€g2° Hcepper empty.cr stacker full

X*gy Data transfer errcr {(read check or pick
check)

X*cee® Illeyal finction

The translaticn for an ASCII read 1is accomplished through a
translaticn tatle. The devices withcut thardware translaticn
translate 029- ¢r 0Z6-ccnpatitle Hollerith code to 2-rit ASCII
code. Scurce sysgen c¢ptionr include translaticn <¢f 029- cr
026=~-comgpatille Hollerith code te FRCLIC code. The hardware
translation matches that cf the O029-compatiltle Fcllerith
translatione. :

Card reader/punch devices surported Lty DPerkin-Fflmer 32-Lit
computers accormodate fixed reccrd lenaths of 8C Lkytes (ASCII),
120 bytes (colurmn binary), and 160 tytes (image).

During read ASCII operaticns, e€ach <card column (12 trits) is
ccnverted into one £-bit A®CIY character. Tllegal ccdes are
converted irto the null character (X¥X'0C") indicating an errcr has
occurred,

During read binary cperaticns, e€ach rair of card columns (12 Lbits
each) iz unpacked into three bytes havirg the fcllcwing ferrat:

First card cclumn Second card cclunmn

- G - - D S N T G G WD GB e M e S L Gn G W D e A S e e e > P W Wh AP e G P S G R R W S G S G me SR R e AL R W e e e e e e

1114104 O 1 2] 3} a4} ) 6| 71 8} <1110} 0] 1] 2| 3} 4} 51 €] 7}

8|

S

Ay G A S TR L D WD GG R D D R R D R em W WS P S M SR G S e e W e W T M G TR G R G D S S ARG G Ee NS D an S B AL e S R G S e G e

0 1 2

During read image operaticns, each card column (12 tits each) is
placed intc a halfwcrd in the fcllcwing format:

- D - A . S R Ee L D dn R L e R L TR G S wp Y G W WS N e WD G WD R WS e W D S G e Ee e

| 0} O) Of Gj11110} O 11 2] 31 4} 5) €] 71 8] 9|

- . e S Ge Gn s S e W W S WD A5 G T Gn N G G e e WP W P YR OGP N e e G G e G G WS R W W e
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'During write ASCII operaticns, each byte of data is translated
from ASCII into a 1Z2-bit Hcellerith ccde. Depending on the device
cude chesen, the following can cccur:

o All data is punched and grinted.
© Data is punched c¢nly.

o OCf each 160 Lrytes of data accerted, the first 80 Lytes are
punched while tnhe seccnd 80 tytes are printed.

During write binary operaticns, each 3-tyte grouv is packed irto
two columns on the <card in the following fcrmat. Neothing is
printed ¢cn top ¢f the card.

- o S - AR e S G Eh e G S WD M S GE Gm R MR R A R WS WL T G G G S e S GP G G G e s ER G SR

During write image cperaticns, the low order 12 tits of each
halfword are vunched acccrcding tc the follcwing format. Ncthirg
is printed cn tcp of the card. Pits 0 through 3 are ignored.

e D S G S e D G AR R G ER D e R EE e e R R D SR G AR e G e e ED G e S N W WS G s e G WS wm

bbb 12 0 1 2y 31 4 B 61 71 8L €

- . - - —— D W e G D . An T Gn s S P AP D G MR S D e G e G5 G S AR N G e

YEANTING

-y W e | e s - en s e G ah a an SEar er  E EEE T EE Se E TS G R TR e TR LG e G GG e R D am e

|

I

| Ncrmal end cf transfer
XYEQ* | Levice unavailable

|

|

|

Xxre2* Hcpper emrty, stacker fell
X'EY" Data transfar errcr
X*Co Illegal function

The translaticn for ASCII cperaticns is accomplished through a
translaticn taltle. The standard translaticn is 8-Ftit ASCII ccde
tc 029-compatible Hcllerith code.

Source sysgen oftions include 8-bit ASCII ccde to (Q26=-ccmpatitle

Hollerith «code and &alsc EBCLIC ccde tc (26- or (29-ccmpatilkle
Hollerith ccdes :
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5.5 TEIETYFE (TTY) REALER/PUNCH

Perkin-Elmer TTY readerspunch devices surrort read and write
RSCII, r=ead and write binary, and read and write imacge
operaticns. Variable length records are alsc accommodated.

Puring read ASCII operaticns, an ¥-C¥ character is output tc turn
the reader che Tne tape is read in btlocked mode so data is not
printed o¢n the printer while it is teing read. Leading klark
frames and delete characters are ignored. Data is masked to
7-bit ASCII. The transter 1is terminated c¢n buffer full cr
carriage return, whichever cccurs first. On termination o¢f the
transfer, the tape 15 advanced tc tte next delete character cr
blank frame. An X=-CFF character 1s outrut toc storo the tape.

Puring tinary read cpersticns, an Y-CN «ctaracter 1is cutput to
turn c¢r the tagpe. The tape is skirped until the first nonblark
frame i=s found. If the first nontlank character read 1is an
X*F0', the following frames are rea2d in until the user tuffer is
full. The characters read in are irn unzored tinary fcrmat. 11
the fi:st nontlank character read is not an ¥X'F{*', zoned tinary
mode is assumed. In this case, the characters are read, stripped
of the zones, and packed into the user tuffer until the tuffer is
full. In this mode, the cnly valid punches are X*'90°*', X*'81°
thrcugh X'&4', and X'95* +throuagh ¥°'QF*', (ther characters are
ignored. Or buffer full, the tapre is advanced to the next blark
frame in 2oned binary wmwcde. In wunzcned tinary, the first
character transferred to the user bPbuffer 1is the character
following the X'r0* character; while in zcned binary, the first
nonktlank frame is transferred (after strirring and racking).
During read image op<eraticns, neone c¢f the abkove fcrmattirg
operaticns are perforred. An X-CN character is cutpnut tc turn
the tape¢ on, and data is read uvntil the user truffer is full. The
X-0OFF claracter is then cutrut to turn the tave off and the
transfer is complete.

Puring write¢ 45CI1i cperaticns, the driver outputs a PUROUTI-TATE
RUBCUT-FUEOLT sequence in order to initialize the 11X
reperforatore. Eight frames of tlank tape are output as 1leader,
the user data 1is outrput until the buffer is emnty, or carriage
return, whichever <cccurs first. The driver ensures that a
CR-LF-T2PL CFF-EFUBOUT =equence terminates the record.

Puring wWwrite rinary overations, the driver cutputs a
RUBOQUT-TAPE-RUELCUT-RUBCLT sequence, follcwed Ty eight blark
frames cf leader. The uvser buffer is cutrut, translating each
byte irnto two frames of 2zoned tinary data. The transfer is
terminated when the buffer is emptvy. The driver outputs a TAEE
OFF~-RUBCUT sequence. :

During write image operatiocns, ncne of the akove formatting cr
control creraticns are rperiormed. The user buffer is cutrput
until the buvffer is emptye.

n
!
0
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STATUS | " MFRANING

----_---'----- ...... S - - - - Y - - - - - - - -
X*a( | Normal ccngplstion

X*acge | Device unavailable

x'suy | Cata transter errcr

X*'cz’ | £reax detected during transfer. Timecut.
Xx*C¢! | Iilegzl functicrn

On ASCII or image write, it is possible to inadvertently turn cff
the punch by outputting a TAPE CFF character. Cn image write, it
is the respcnsitility cf the user tc place the necessary ccntrcl
characters, such as 1TAP¥Y and TAPF CFF, in the user buffer to
control ths operaticn of the tare.

Since the reader/punch gcrtion c¢f the TIY 1is connected tc the
Keyboard/printer portion, cnly cne cof these devices can be active
at a time. On ASCII write, the data runched on the tare is also
printed on the printer.

5.6 TTY KEYBOARL/PRINTER

Perkin-Elmer TTY keyboard/rrinters acccmmodate variable 1length
records and can te interfaced tc current locp devicese.

In read ASCII ogperaticns, data read is masked to 7-bit ASCII.
Data 1s 1read until the Ltuffer is full or a carriage return is
found, shichever occurs first. ron ¢termination, a carriage
return/linge fe«d (CR/LF) sequ=rce is sent tc the printer. Tyring
CNTEL X catses the line intut to ke ignored, a CR/IF sequernce to
be outitt, and the read coperaticn tc he restarteds Tyring CNTRL
H causes tue previous character entered tc te ignored.

In write ASCII1 creraticrs, the tuffer is scanned tc eliminate
trailing blankse. Data is then outrut until the Ltuffer is
exhausted or until a carriage returrn is found in the data strean.
B line feed iz automatically arrended tc the detected <carriacge
return; cr if nc carriage returr is detected, a CR/IF sequence is
outrute.

During image 1/C, ncne c¢f the akcve fermatting actions cccur.
The amcunt of data reguested is tyred cuvt or read in, withcut
masking to 7=-bit ASCI1, eliminating trailing blanks, checking fecr
CNTRL X or CNTREL H characters, cr detecting or appending carriage
returns c¢r line feeds. Cn image read, however, a carriage return
is detected as an end ¢f line sentinel.

STETUS | MEANTING
........ ‘_---—----------_--------------__----_------
X*Co* | Necrmal ccrpletion

X*'e2* | Timeout c¢cr line hkreak

X*ey® | Unreccveratle errcr

X* 20" | Device unavailable

U
]
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while tne reader/puncn c¢f an ASF TTY is treated as a separate
device, it cannot cperate simultanecusly with t he
keytoarad/printer.

5.7 PAEFER TAPE EQUIPMENT

Variable record lengths are suprerted by Perkin-Flmer parer tare

devicese. Turing read ASCII cperations, leading blank tarpe and
delete characters are ignored. Data is masked +to 7-hit ASCII.
Carriag¢ return termirates read. Cn termination, the tape is

advanced until €ither 3 blénk tape cr a delete character is reade.

During read tinary cperaticns, tape is advanced until a ncnzero
character is read. If this character is X*'F(*', the tare is read
until the buffer is full (unzoned binary). TIf the first nonzero
character is nct X'FC', the tare is treated as a zoned tinary
tapae tach two characters -are strirred of their zcne, nmrerged
into one byte, and rlaced in the tuffer until the buffer is full.
On bufrer £full, the tare is advanced until blank tapre is found.
In zoned pirary mcde, the c¢nly valid characters are: X*9¢°*,
X'81* - X*'"4¢ and X*'95°* - X*'9F°*, £11 cther characters cause the
transfer to end with unreccveraltle status.

During read imacge operaticns, the tape is read until ¢the tuffer
is full.

Duringy write ASCII operaticns, eight frames of blank tape are
outgput. The vuser Ltuffer is cutput up to (Fut rot including)
carriage return cr until puffer emrty. CR/IF is then output.

During write btinary cgerationsz, eight frames of blank tare,
followed Ly the character X*'F2*, are output. The user ftuffer is
output uvntil the buffer iz empty.

During write image cperatizns, the user bhuffer 1is outrut until
the buifer is ernrty.

STRIUS | FEANING
--------'-------_----- ............. - - - - - - - -
X*co* | Necrmal ccmnpleticn
X*MC* | Device unavailalble
Xt g2 | Timeout
X' &q" |] Transter errcr or invelid zone character
|

X*cu! Illeyal function

5.8 LINE PFINTERS

Ferkin-Elmer line printers suppcrt variatle reccrd lengths up to
132 bytese.

During write ASCII operaticns, the user buffer is output until a

carriage return is found cr until tte buffer is empty. At Luffer
termination, the syster takes 21l necescary action to ensure that
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the buirer is printed and the paver is sraced upward one line.
If form-tecd cr cther paper motion is desired, the arrropriate
characters nust argear in the user luffer.

PDurinyg write image operaticns, the user buffer is outprut exactly
as in mremcrye. The system dces not take action to ensure that the
data iz printed cr that the rparper is prcrerly moved., The user
should Ye familiar with the <characteristics of the cgparticular
device leing usede.

STATUS | "MEANING
X*CO0* | Ncrmal ccmpletion
X*20* | Device unavailalle. Tevice nct ready
| Fcrm errcr
X*E2" | Levice tirmecut
X*cu? | Device interlcck
X*C0* | Illegal function

Although the lcw and high sgeed line printers have different fcrm
control characters, the sequence carriage return, X*'01°', causes
a new line tc be started on each rrinter. This sequence, used
for write ASCII, allowzs proaram ccmpatibility using the sarme
drivere.

5.9 TARIE CASSEITE

Variable 1length records are suprorted ty Terkin-Elmer tate
cassettés. Pvring ingut, A%CII, binary, and image mcdes are
identicale Data is read frcm the cassette into the user buffer.
The transrer terminates when the Dbuffer is full or at end cf
reccrd, whichever ccmes first. If the record is longer than the
buffer, error status 13 not returned. FParity errcrs in the
unread rart oif the record can te detected. If a parity errcr
occurs, five retries are attemuted Ltefcre errcr status is
return<d. bhen a pari+y error status is returned, the tare is
positioned in the interreccrd c¢ar fcllowing the record in error.

During cutpuvt, ASCII, tinary, and image rodes are identical.
Data di= wWritten from the uscer buffer until the buffer is emgpty.
The systen retries five times on parity errors.

STETUS | MEAYING
........ T T T
X*co* | Ncrmal conpletion
X* 0" | Device nct readys tape failed to move at
| start of reguest
X*So* | £nd of tare cn read, write, or write file
| mark
X*€8* | End of file
X* ey | Device became unavailable during a reguest
Xxee2* | bata transfer errcr after five retries;
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]  timecut
X*c8* | knd of file/end cf tare
X*'(C* | Illegal finctiocn

Th= driver ¢enerates an end of tare conditicn, whether the tare
is positiorned at the Lkeginning cr at the end of the reel. It
must be assumed from the last oreration what position end of tarpe
is actually r<ferring tce.

Since the two drives on an intertape cassette share 1logic, c¢nly
one drive of a cassette pair; ee.g., X°45" and X*cc', can te
active at a time.

Continucus rode cperaticns are used tc pass requests tc¢ the
driver within the tirme reguired (10 millicseconds feor read; 30
milliscconds for backspace).

5.10 MAGNETIC TAPE

Variable length reccrds are suprorted ty Ferkin-Flmer magnetic
tape devices. During irput, data is read into the user tuffer
from the magnetic tape. The transfer ends cn buffer full or end
ot reccrd, whlchever comes first. If the reccrd is lcnger than
the user buffer, error status X*'82°' 1ig returned. This errcr
status code alsc indicates parity error. On a rarity errer, five
retries are &zttemgted before error status is returned. After a
parity errcr, the tape 1is rpositicned in the interreccrd gap
followirg tle reccrd with the errcr.

vering cutput, data 1s writtenn frcm the user buffer tc the
majynetic tape until the buffer is emptv. 92n parity errcr, an
extended record gap is written and the write is retried.

For read and write regquestz, 2A5SCIT, binary, and 3imacge requests
are identical.

STRATUS | MEANING
........ , - - - - - S e D n e e S W e e e s B R R e G e e e e o
X*C0® | Ncrmal ccrpleticn
X*A0" | Device nct ready; tape unavailatbtle at the
\ start of reguest fcr data transfer
X*'S0*' | End of tage; request caucsed the reflective
}] marker at the beginning cr end of tare tc
| ke sensed
X'E8" | End of file; filemark detected during reguest
X*eu* | Device became unavailable during request
X*€2* | Data transfer errcr after 5 retries; cr record
| transferred 1s lcnger than user btuffer
X*C0* | Illeyal fenction
Xecs* | Znd of file detected ccncurrently with end
i

cf tape marker
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The driver assumes the tace is at end of tage if end of tare is
detected on a write reguest. OCn a read cperation, end of tare
may be detected cn a different record than cn a write cperaticn
because o©of nmechanical tare positicning. If rewind is issued at
beginnirg c¢i tarpe, the C¢river returns ncrmal status. Znsure that
the tape iz loaded at beginning o¢f tape wunless scme other
conditicn is exgected.

5.11 DISK STORAGE

Perkin-Eklmer disk devices sugport varialtle 1length recordse.
During 4input, a current sector pcinter is maintained. On a
seguential read, data is read irtc the user buffer from the disk,
starting at the current sector, until the buffer is full. TIf an
attempt is maue to read kteycnd the end c¢f the disk, end of medium
(EOQOM) status is returnede C€Cn a randcm request, data is read frcm
the disk startinag at the sector srecified by the randem sectcr
address rassed with the reguest, until the luffer is full. If an
attempt is made to read teyend the end cf the disk, EOM status is
returned¢ with data transferred. ASCII, &binary, and irmage
requests are identically treated.

During cutput, data is written frcm the user Lruffer tc the dicsk,
starting at the current sectcr (fcr sequential writes) cr at the
specified sector (fcr randcm writes), until the buffer is empty.
Rttemgts tc write past the end c¢f the disk cause FOK status to te
returned. In this case, nc data is transferred.

Errors cn data transfers cause the creration to be retried
several times before returning errcr statuse.

All data transfers start c¢cn a sectcr boundary, tut can end cn any
byte of a2 sectcr.

nct within the tcunds cof the transfer
requested

ST2TUS | KEANTING
........ I..__-._-..-__------_-.-----_--.._--_____---__---
X*C¢o® | Ncrmal ceonmpletion
X*A0* | Eequest cculd not be started, device not
| ready
X*¢0* | EC¥; transfer erds heyond the end of the
| disk
X" €4" | An unreccverable errcr cccurred ch a z.5%S,
{ £, c¢r LCKRk disk, and retry efforts
} failed
Xre2r | 2 recoveratle error was detected on a
| Z.5, 5, cr 4CMb disk
X' el | ¥rite attempted tc prctected drive
X*FF*' | Selector channel (SELCH) end address was
|
|

I1f an error ccnditicn cther than cne cf those mentioned abcecve
occurs, the device deperdent status is set tc the hardware status
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of the file controller, disk drive, or SELCH, depending upcn tle
error ccndition which prevailed.

The file managel uses the moving head disk driver. A user
program canpnot dinvoke the Aisk driver unless it is an e-tacsk.
For u=-tasks, the disk is accessed via the ccntiguous or indexed
file hardlers.

5.12 FLOPPY DISK

Variable lernygth reccrds are stpported by Perkin-Elmer flecrry
diskse. During input, a current sector rointer is maintained. (Cn
a seyguential read, data is read from the disk starting at the
current sector intc the user buffer until ¢he buffer is full. Cn
a rander reguest, the data is read from the disk startirg at the
sector specified Lty the randor sectcr address passed with the
request, until the lruffer is full. If an attempt is made tc read
beycnd the end of disk, ECY¥ status 1is returned with data
transferred. ABSCII, Finary, and imane reguests are identically
treated.

During cutput, data is written frcm the user tuffer tc the disk,
starting at the current sector rointer (for sequential writes) cr
at tne srecitied sector (for random writes), until the buffer is
empty. It an attemgt is made tc write heyvyecnd the end of the
disk, FCH status is returned with no data transferre=d. ASC1lI,
binary, and image regu<sts are identically treated.

Zrreors ¢n data transfers cause the creraticn tc be retried ten
times Lbefore returning errccr status.

All data transfers start on a lcgical 256-tyte sector boundary
(twe phkysical sectors c¢n the florry). Transfer can end cn any
byte 0of a sectore.

STATUS | KEZRINC

...._..--....‘ o - - - " - " - e = = = e e - - -

Xx*cc” Ncrmal ccnrngpleticn

Write prctection wviclation; timeout

|
X*r0" | Eequest cculd not be started; device not
| ready
X*<€0* | ECM; transfer ends heyond the end of data
X*C0* | Illeyal function
X*&4* | A1l device errors other than data transfer
| error
X*e2' | Cata transfer errcr after ten retries
|

The flcrpy disk driver is dezianed fcr use ty the file manager.
A user prcgranmr cannot invcke the driver unless it is an e-task.
For u~tasks, the disk is accessed by the <ccntiguous or indexed
file harndlers.
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5.13 VIDEO DISELAY UNIT (VLU) TERMINALS

Variable lergth reccrds ars supreorted ty 211 Perkin-Flmer VIU
terminalse.

During read ASCII operaticns, data read is masked tc 7-rkit RASCII.
Data is read until the luffer is full er a carriage return is
found, whichever occuirs first. Upcn termination, a CE/1F
sequence is sent to the screen. CNTRL X causes the line ingput to
be ignored, an LF/CR sequence tc be outwut, and the read
operaticn to e restarted (depending on the device ccde). The
backspace character or CCNIEOL F causes the previcus character
entered to e ignored.

During write ASCII cperaticns, the tuffer is scanned to elirminate
trailing blanks. Data is then sent to the VDU until the tuffer
is exhiausted «c¢r until & carriage return is found in the data
streams A line feed is autcmatically appended to the detected
carriage returny; cor if nc carriane return is detected, an LF/CR
seJguence is sent to the terminsl.

During image I/C, ncne cf the above fcrmatting actions cccur.
The amcunt of data requested is typed cut or read in, withcut
masking tc 7-bit ASCII, eliminating treiling blanks, checking fcr
backspace or CNIRL H <cnaracters, or detecting or appendirg
carriage returnes cr line feeds. ”n imege read, however, an ASCII
CR is detected as an end of line =entinel.

STETUS | MEANTING
........ l - - " - e - - e " - A = = > G - . - - -
X*Cco* | Ncrmal cecrpleticn

X*E2 | Timeout or break

X*84* | Unreccverakle I/C errcr

X*r0* | Device unavailatble

Depressing the treak key while reading cr writing causes X*'82°
status tc be returned. Thie 3s fully ccmpatible with the TTY
keyboard printer driver; the ESC key has the same results.

¥hen writing to the VLU in image mode, it is pcecssitkle that the
last <chraracter in the user tuffer will be lost. Include an
additicral character in the buffer after the last valid character
transmitted. Rueliout, X'FF', is reccmmended. In format mode, a
rubout character is autcmatically +transmitted after the CR/ILF
sequence. This character dces nct appear c¢cn the screen.

5.14 8-LINE INTERRUPT MOLCULE

Interrurt simulation (SINT) is the cnly attribute <suprcrted 'ty
the Perkin-klmer 8-l1lire interrurt mcdule. The module provides
the processcr with eight interrupt lines frcm external equipment
and ackrowledges interrupts on a pricrity basis. Mny line can te
selectively enabled cr dicabled. Several 1lines <can te
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concurrently enablede. An interrurt does not transfer any data,
nor is any status ygiven.

5.15 DIGITAL MULTIFLEXCR

ASCII ogerations are nct supported ty the PFPerkin-Elmer Jdigital
multiplexor. Luring input, the seccnd tyte of the randcm address
field contains the segrent and point number to be read. Data is
read frem the pcint spcecified until the buffer specified by the
starting and ending address is full.

During cutyut, the seccnd byte of the randem address field
ccntains the segment ard pcint numhker to be written to. Data is
written until the buffer specified ty the starting and endirng
address is exhausted.

STETUS | KDAEXTING
........ ‘-_----..-_-_-..__-__--___....--..--_..-..--_..---__
X*C0' | ¥crmal ccmpletion
X*20* | Levice unavailable
X*'C0" | Illegal function; an ASCIT coperaticn was
| attempted
X*ey* |} Timeout
X*&2*' | Data transfer errcr; a nonexistent segment
I

was selected

S.16 CCNVEESION EQUIPHENT

Ttie analocyg conversicn equipment used with Perkin-Flmer 32-Fkit
computers cannct te programmed in the device inderendent manner
of cther peripheral devices. The ckassis, channel and card
addresses, anéd data values are directly passed to the real tine
analog system ccntrcller as 16-tit werds as they are chtained
from tne user.

During dingut, the randcs addreses field c¢cf the SVC 1 rparareter
block <contains the starting address of a tahle <cecntaining
analoyg-to-digital converter addresses (chassis address, channel
address, and cuard address). The user bhuffer, which the start ard
end addresses o¢f the parameter blcck determine, 1s lcaded with
the digitized data cttained free these analog—-to-digital
CONVerters.

The takle length contairing the cenverter addresses, is egual tc
the length o©f the Ltvffer. Tt is the user's resrcnsikility to
provide valid addresses. £ince the analog input system mode cf
the controller 1is used for PRERL, if a renexistent chassis is
addressed, zero data it stcred and nrec other indication is given.

During cutput, the user buffer is assumed tc¢ ccntain sequential
pairs <¢f alternating digital-tc-analcg ccnverter addresses and
the corresgcnding data to te converted; i.e., 2ID1, DATA1, ADL2,
DATAZ,.Q......A[DH' CATPn.
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The address and data are directly passed to the real tire analcg
system controller.

The control outirut mode of the contreocller is used for write
operaticns. if @ ncnexistent chassis is addressed, tha status is
set to X'€63", and the remainder of the I/0 is atorted.

Each write seguence to any converter nmust ccnsist of twvo
halfwordse. One halfword specifies the adapter tc dc the
conversion; the cther halfwcrd ccntains the data to be ccnverted.
Thus, any attemrt tec dec a write, with a2 buffer not a multiple <cf
two halfwords in lengta, résults in a memory fault.

For read and write operations, RASCII/tinary and image/fcramat
reguests are¢ identical.

STATUS | NEANING

| scermal comrletion
j 1llegal functicen ccde
| Device unavailable
X*oy® | Unrecoveratle errcr (hardware)
|
|
|
!

X*gz* Recoverable error; timeout (priority
tcc lcw)

X*B8¢e* pbonexistent chassis addressed ¢n write

X*9(! Cut of SYNC (rriurity too low)

5.17 ANALOG INFUT CONTECLLER

Variable record lenyths are suptrorted by the Terkin-Flmer analcg
input controller. A=ZCII cperaticns are nct supported. Ccmmand
functiors are ignored.

The randem address field c¢cf the supervisor call 1 (SvC 1)
parameter flock ccntains the g¢ain and address of the first
channel to le csampled. The fcrmat 3is shown in Figure E&-1.
Ibividing the lenath <¢f the user LPuffer (E%I=-STERT+1) Ly two
determines tne number ¢f channels to sample. The diqgitized data
is seguentially stored in tte user tuffer, one halfwerd rer
channel.

Figure 5-1 Random Field Fcrmat
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ST2ATUS | HEANING
- - '---_--_-- ................... - e e - -
X*C0® | Xcrmal ceonrpletion
X*Co" | Illegal finction code
X*r0 | Device unavailable
X*g2* | Recoveralle error; device timeout
X*€u4* | Urrecoveratle device error (device
| unavailatle durirg transfer)
X*€6" | Incorrect address alignment (STRART
|

address cdd, END address even)

The driver accerts cnly random <c¢alls, meaning that the first
address 1is selected at randcm and that further addresses are
sequential (in the same¢ call)e. The start address must te c¢n an
even address toundary and the IND address must be ¢cn an c¢dd
address boundary, since ths analog irput controller is a halfwcrd
device. This ccmplies sith Instrument Society ¢f America (ISR)
definition ¢f seguential analcg inrut.

5.18 ANALOG OUTPUT CONIROLLER

A1l commrand functions are ignored ty the Perkin-Flmer analcg
outprut ccntroller. cne halfsord c¢f data is obtained frcm the
user buffer in the format specified in Figure 5-2 and written to
the device for conversicn. This rrccedure is repeated until all
halfwords in the user buffer are cutrut. Dividing trte length «cf
the user tufier (ENL-START+1) Lty two computes the number cf
halfwords tc¢ be cutgput.

Figure 5-2 Analog Output Data Format

cdd, end address even)

STITUS | MEANING
________ l—---------------—m----------ﬁ-------------.
X*C0* | Ncrmal ccmpletion
X*C0" | Illeyal function
X*€6' | Inccrrect address alionment (start address
|

Binary imaye is treated identically to binary fcrmat; the 1image
bit is igncred. The sequzntial/randcm bit is also igncred. Tte
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start address must bte aligned cn an even boundary; whereas, the
end address must be on an cdd toundary because the analcg cutrut
controller is a haliword device.

5.19 DIGITAL I,/0 CCNTRCLLER

All commrand functions are ignored ty the Ferkin-Elmer digital 1/0
controller. The number c¢f transfere is computed using the start
and end - address fields: (ENI-START+1)/2. Pesetting the
sequential/randcm bit ir the furctien cocde field causes transfers
to occyr repeatedly, withcut "interrupticn. This is a
nonhandshaking transfer mode. In the handchakinag transfer mode,
the seguential/randcm kit is set, and each transfer occurs c¢nly
atter the internal strcke 1line is rulsed. R timeout rate fcr
each transfer is set at a ccnstant ¢f fcur secernds.

During each binary read cp<raticn, the start address of the E£VC
1 instruction r[recints tc a hrvffer that sequentially stcres cne
halfword c¢cf data from the digital inrut card.

During tinary write operaticns, the start address roints ¢tc a
buffer (K1) of halifwords ccnsisting of image halfwords fecr cutrut
transfer. The random address field of the SVC 1 parameter blcck
points to another buffer (K2) of halfwords designating masks that
define what correspcnding kit pcesiticen in K1 is to be changed.
The length ¢f KZ must te the same acs that of K1. A bit set in K2
indicates that the digital outrut is changed tc the state defined
by the corresgcnding tit position in K1. The following lcgical
expression computes the halfwcrds  transferred to the digital
output card:

{K1.K2) + (K2.%)
Where:

« Teans lcgical ANL;

+ means loygical Ok;

K2 means one's complement of K23

R is the last known ccntent of the cutput recister.

STATUS BEANING
X*Co* Ncrmal ccrpletion
X*'Co* Illejal fynction
X*:0° ILevice unavailable

X'ey* Unreccveraktle errcr; device unavailable occurred
during transfer .
X*ees* Incorrect address alignment (start address cdd,

|
|
|
|
|
X'82*' | Xecoveralble error; tirecut
|
|
|
I

¢nd address even, randcm address odd).
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Binary image is treated identically to tinary fcrmrat; the drive
ignores the formatted/image bit of the SVC 1 function code. The
input ard cutput sides are used in either the handshkaking cr
nonhandshaking transfer mcdes. The start and randcm addressc¢s
must be aligned cn the even boundaries; whereas, the end address
must be alijned <c¢n an .c¢dd tcundary because the digital I/0
ccntroller is a halfword device.

wn
'
LS}
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APPENLIX A
0S/32 SUPPORTED I/0 LCEVICES

- - SR R NS R G S R D M G e D e ) TR R R D SR G G Y S WP T G L Y e M e AP b W e D R CE T Ay A R R GRS R o

I | | |  ATTRIBUTES

| | ! ===
| ; 1 | ¥ TEWGEFF

| | | IR FRIANL

| TYTE | CFVICE | PRODUCT NUMBER |ID TS NTTLP

’ 3 3 2 4+ 34+ X S 34 3+ 2 3+ 2+ F E 2 4 S 4 4+ B I A2 2 A L A0S+ 444+ S L4 4 B3 XS F 2R F
| Card } 400 CFM caird | Mu6-23¢/9 Ix) 1 Ixt 1}
| eguiprent | reader | (N T T T R B
| e it teietde bbbttt sttt ittt
| | 1030C CFV card | ¥u6-23€/7 IxP 1 x| 1|
| | reader | I U
| e itttk
| | High speed card I N T O O I I
| | readerspunch I o=t Ixix| | |
| e et bbbttt
| | Bigh speed card I | O O O S I I
| | readerspunch w/ | [ TR O (O S I I
| | serarste print | O O O I I
I | option ! Pxlxl Ixix) | |
I ....................................................................
| Teletyre | Mcdel 33 * | Ixixt IxIx| | |
| (TTY) R e ——--
| reader/ | necdel & * | IxI{x] {xIx| | |
| punch | === B ittt ittt
I | Carcusz1l 35 wath ! [ T T I O B I
| | parper tape ! | R O O O B
| | reader 13Z-char- | T O R R
| | acter line ! Ixp 1 Ixixl | |
' ....................................................................
| Telatype | Mcdel 23: | *u6=-000/72/74/5 Jxix] | Ix] | |:
| TIY | = mm = mm o e e e e e ee
| keybosard | Model 38 | Yu6-0C1/3 Ixlxl | Ix] | D>
| printer e ettt Enintdeitetnd
| | Ferkin-Flmer Car- | Mu€-01C/1/7c5/6 | Vv L v Vv VL
[ | ousel * 15, 30, | ¥u46-BEO O I I I I
i | 35, 13Z-character | S T N B R I I
I | line * I IxIx) | Ix}f | Ix
| e et i bbb
| | Ferkin-Flmer Car- | Y46-010/1/5/6 1 | 1 1 1 | | |
I | cusel * 15, 32, | (S T I O I I I
I | 35, 80-character | N A T I R I I
| | 1line * I Ixix) 1 Ix] | |Ix
' -------------------------------------------------------------------
| Paper tape | Faper tare reader/ | Mué6-242/3 | I I |
| 2gquiprment | punch | IxPxl Ixix} | |
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Tape
Cassctte

fagnetic
tapw

Lod s
prin

peed linc

toz

- G D DGR e G W W T WD A A I G AR W T W I D GD WD e e R D S o e T G WS G SR S e G WD WS RGP G GE Sk ee e ee e e

Chara

Ccter rprinter

_.._..........---_-_-.-_....---..-_..-_-__--......__..--..-..__----.----..'

Nedium

prin

sreed line
ters

- S S e GRS G S S G A W TS G WS P G M e T A S ER W R G G O G S G G S D Gh GR A S G S

High steed line

prin

ter

- n - - = — > S e W G e TR S AR R G AR e oM e T N S G e G @ A e e

prin

LCIS

s D T Gr G Ch M R S e h S Gn D S D Gh R S R Gh SR T WS CR GE CE e R W G W R ML GL G S AL SR W G DD G T G e D N L G Ee R R e e G e

D G L R e R R A S G TR GS GP M e S D GE TR WD W NP T D D G R R G D AR R SR Gk PSP S R SR Y Ge AN e W W e em em

9-tra
80C~-

S-tra
8GC/

- - - = s s - SR D e S e D D G G G . GRS S G - S S AL W G R W R S W SR e e =

- - - - D dn - sy . . - . S P e e AR S oW SR D Gn G G S R G G e D ES Wb O e DGR e

Ck' 75-1!3‘::'

bri

ci, U45-ipw,
16{C~-Li

- s S S e e Su A e A e G R e W e N EP e WD M M S AR R W Wn A N Gy G e L G e SR R Wb AL WS G S e e A e

(5Mb
£enc

- n e AR N TS G S R G R S AR R e G S T D G G G EE e AP AN EL W Eh WL N Gk An SR ED P WL R AL G M R R ES

disk system
fixed, 5 Mt
valkle)

- — e - . R . SR T Gn o S L AR G G SR W D W R R G T WD G G M G T SR TR R D S e R GR G G A S D

MSH 3
tem

Ou disk sys-
(3CO0ML drive

and ccrtrcller)

-— - D e D G e R S P M WP Y Gn M e e B Ee e T G0 R e ED R N CR S b S T T G D ae S WD G e e e e W e

KSX 8
(804

o disk systenm
b drive and

contrcller

| PoIx) § ]
Mu6=221/2/73/4 | Ixt | x|t |} 1|
Mye-300/1/72z/737 VL
4/5/6/7 [ 3 B b & I I
Frrr e
Poixt 1 Ix) 1|
¥ye-06€6/8/7/and | L L L LY
rU6-080/2 Porxp b ixh 1
MUE=-une Ixix] I1x)ix} |x}| |
N T O Y N Y B
Ixix] txixl Ix] |
Ixixl Ixix| Ix| |
Ixtx) IxIx} [Ix} |
¥UE-490/2 N A N T N N I N
Ixix] Ixlx| (x| |
MUE-494/6 R O N O Y Y A B
Ixtxl IxIx| x| |
MUE=-501/2 [ Y T O Y O N A
Ix]x] IxIx] |x| |
¥UE=515/15 I I A T Y B I I
Ixlx] Ix]x| x| |
| T N N Y A A N
IxIx]xixixIx] | |
N O T O T O T I
/N TR N O Y T (A A
Ixlxixixlxlx] | |
IxIxIx)xixix| | |
IxixIxIxix|x| | |
Ixixixix)xjix} | |
I T O O Y O O I
[ I I N I
Ixixixtxix|ix) | |
¥UE=600/2 1 T T O O T O I
A I A
IxixixIxIx]x| | |
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- s em s n an R SR R G R R ) Gh R G T S G R S L P R R e R D Ch GA R D D YD @R AR GRS AR wm S W O W

|

| | 4SY 8OF disx | Mu6-€91/2 L N N O N I I

| | systzn | Ixtxlx!xix|x]| |

| e el ittt
| | ¥S4 B8OF/HPT disk | YU€e-603/4 [ T T I I I B

| | systen | Ixtxlx{x!x]|x}| |

| | === === == = e e e e e e oo
} | Vanguard 1 cart- | ¥u6=-71C/11 A [ T R I B S |
| }] ridge disk system | Ixtxixixix|x| |

I ------------------- G e A ED TS A SE R S S T N G DGR D e @D IS T D Gh S e G WS G ST D G R D A AP D G D G WS WS e W -— e e un
| Video dis- | Nonediting VDU ¢ ° | Ixix) 1 Ixt | Ix
| play tnits |===--<-cccccemcrcnrrnreccme s cr s -———--
| (VDU) | Grachic disrlay | R T T T I I I

| | terminals $ 7 | Ixixl | Ix) | Ix
| | === em o e e e ee e ee oo mmmmmeeeeae -
| | Carcusel 350 © ¢ | Ixixl | Ix] | [|x
| === Sttt bbbt ettt
I | Carcusel 3¢C with | | O O N T |
I | electrcnic format | N O I N A

I | contrels ° | Ixixl  Ix| | |x
| | === === e e e e e e e oo -
| | Mcdel 1200 VDU | Ixtx) | Ix} | Ix
' ‘ ................................................. - e wn e
| | nodel 1104 VDU & © | Ixixt 1 Ixt | Ix
| e
| | Hodel 550 | Mue=11-/111/  IxIx] | Ix] | |x
{ | | 112/113/71 14 | T T O A T I
| R i i bbbl ittt
| | ¥odel 1250 | Yu46-121/2/73/47 xix] | Ix}] | |Ix
| | | 15/¢ N O I I I A
| ittt etdedteietded i teides it b
| | ¥odel 1251 | wy6-u47/8/9/7and {xix| | Ix}) | |x
| I | 50/51/52 N T R R

l ...................................................................
| Flopry disk | Floppy disk | %ue Ixtx! Ixix|x| |

' ............................................................... - o e» .
| 8-line | B=1lin<e dnterrurt | MuE-001 N O O N R N B |

| interrust | moduls | Ixtb L
| medule | I | T N T Y I

l ...................................................................
| Digital | Ligital multiplex- | ¥07-826C [ T O O N B B
| multiplexcr | or contrcller ] fxlxl IxVx)x} |
R e
| Cenversion | Fealtime analoa | u8-€03 [ I I D
| equipnent | systen with user | I I A |
| | surplied extern- | I T I O I I
I | al clcck | Ixixt Ixix] | |

| R ettt bbbt
| i Realtire analog ] Mug=-€602 { I T T A T N |
I | system with user | A

| | surplied exterral | | T T N O I

| | clcck | Ixixl Ixix| | |

l ---------------------------------------------------------- - e we > - o -
| Analcg 1/C | ¥ini I/C ingput | ¥ue=-212/73/74/75 Ix| | IxIx|x] |

| contrcller |==--=-m----cs-somemmemeemoe e eSS Ce s
| | Mini I/C cutrput | ¥ug-353/4/¢ borxy Ixfixix) |
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| D
| ¢

Ur ) »

RD

WRT
TEA
BIN
WAT
RND
FLP
INT
HLT

igital I,s0 | Mini I/C Mcdule | Mug=-us5¢ Ixtx] Ix
ontrcller | l I I

LECENT

CLI - Current Locp Irterface
CLCY - Current Lcop Ccmmunicatiors Multirlexcr
RS23zC K

ETTRIBUTES

o)

EAD

'rITE

eST &t St1
BINARY

A A1IT

RANLDZK

FILE FOSITION
IMERPCIIVE
HALT 1I/G

3 3

o
]

NCTE

Devices listed without a rroduct number
are nc longer marketed ty Terkin=-Flrer.
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