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ABSTRACT

This paper describes the 5Subsyetem Interface of IBM's MVS
Operaking Syetem. It explains what a user should do to define
Iis own subsystem, and how to use Subsystem Control blocke to
agsist in petbing up a Crosg-Memory environment. It contasins
information on how to exktract parametersa from the SUBSYS
keyword of JCL. Some of the applications which upe Subsystem

Intecfoce at Daresbury Laboratory are dercribed.
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1. INTRODUCTION

The Subrystem Interfnce of IBM's MVS Operating System is one of the mosk
powerful softwarve toals avallable ko Systems Programmars. It was introduced to
provide a clean interface between MVS and its spooling task the Job Entry Subsyrtem.
However, the Interince lg deglgned in such a way that customer applicatiens of the
Aystem programming type can easily make use of it. Several {eatures new with
MVS SP1.3 have increaged the usability of the Interface. What has been missing until
recently has been adequabe documentation on how to wrlkte Subsystem applications. The
IBM Student Text on Interface Facilitier (Rel (1)) dimcurses Subsystem Interface in a
genaral way, but does not give much practical help. It is hoped that this paper will
remedy the deficiency in documentation. It will also describe Lriefly how Subsyatem

Interface is to be wred ot Daresbury Laboratory.

As some misconcepltjions seem to have been built up about Subeystem Interface, let

me firgt dedcribe what it is not.

- It iR not a spooling system, although it iA veed by JES to provide spooling

facilities.

— It ima not a method of communicating betuween jobs or addrers-spaces, although it

provides a structure by which this can be facilitated.

- It does not, itself, use any of Lhe new Croes-Maomory Service facilities, although
the subayntems which are invoked by it may do se, and are provided with excellent

facilities for paving and communicating the requlred parameters.

So, 1f it is none of the above, what is Subsystem Interfoce? It is nothing more
{or lern) than o rat of over forky exit peints from strategic parts of the MVS

Operating System.

The method of commimicntion with the exite 1d specificd in a formanl way so that
logical entities cailled subaystems acre invoked by the calls to these exit points. In
general, only one subsyrtem ip associmted with each call. Nevertheless, aome exit
peints have been deemed so important that a mechanism has been eet up for them to
"brondcast” the call to all nctive subsystems. Thir mechaniem is ftnelf a subsystem,

called the Master Subaygtem.

What fncilities docs Subsystem Interface give to a System Programmer's
application? It gives you, as a System Programmer, the ability to define any or all

of the following:

- A plobal eLornge area associated with the aubsystem, ensily accesuwible by nli the
routines of the applicatlon. This may be repacded ag A subsystem-related CVTUSER

facility.

- A storape area agsocinted with the suvbsystem for each task in ghe system. Thig may
I

be regarded as a subsystem-related TCBUSER facility.

- A routine entered durlng initislisation of the Operating System, which may be used

for initilalising the gplobal storage area.

- An entire Acceas Method asscciated with the subsystem.



4) Write puitable Subsystem Function routines.

These Function routines have thelr entry polnts specified in the Subgystem Vector
Table. The Function routines cbey normal 05 linkage conventions, viz:

Ri3 - containg an l18-word savecarea into which registers

should be soved (using STM 14,12,12(13) instruction)

Rl4 - containe the return address

R15 - contalns the entry peint address

RO - containse the address of the 55CT

Rl - contains the address of the SSOB.
The routine should always return with zere in R15, to indicate that the Subsystem
has been Lnvoked. The routine should also get a value in SSORRETN in the SSOB
header. This value (not the one in R15) 18 used by the caller ko detormine whnt
action the Function hns performed, and is loosely called the return code in sowme
of the documentation (thereby adding to the confusion).
It appears that these routines are alwaye entered in Supervieor etate. The
protection key in the P5W at entry may not always be the gnme am the keoy specified
in the TCB. As the latter key is the one used by default by the GETMAIN routine,
great care must be token when acquiring workarene. The protection key of the
acquired gtorage mny be specified if a branch ontry to GETMAIN 1s used, but the

routine must acquire the LOCAL lock before the branch entry can be inveoked.

4. SUBSYSTEM FUNCTIONS

The functien which is to be performed by a particular invocation of IEFSSREQ 1is

determined by the Function code SSOBFUNC specified in the SS50B. The available

functiona are listed in Ref (3).

with

AB Subsyetem Interface s designed for communication between the Operating

Syrtem nnd its Subrystems, only function codes defined by IRM are permitted. There

appears to be no range ol function codes reserved for customer use, as there is with

SVC mumbera.

With each function code is asfociated a particular formolL of S50 Extension.

This control block passes information velated specifically to the funckion. Each 5508

Extension bar a related macro which describes ite format.

A selectiaon of the function

codea and SSOB Futenaion macros which are likely to be of general interest follow:

Function

Code

05

38

39

17

D4

07

09

Related

Hacro

IEFS5CH

[EFSSJS

IEFS5CI

IEFS5AC

IEFSSDA

IEFS5SDA

1EFSSET

TEFSSAL

1EFSSWT

Descripkion

Operator Command Procesror

Job Selection Routine
Converter Exit Routine
Subgystem Allocation Routine
Sulsystem Open Routine
Subsystem Close Routine
End-of-ctask exit

Subsyatem Unallocatlon Routine

Write-to-operator exit

DSECTs for the 5508 header and a sclection of SS0B Extensions may be

8

generated

the TEFJSSOB macro. The SS0B cxtensiong arc eelected by specifying a list of the



two-character identifiers for the Extcnsions required. For example, to gencrata the

S50B Extensions lisLed above, code:

IEFJSSOB (CM,JS,CIL,AG,DA,ET,AL,WT) ,CONTIG=NO

The majority of Subsystem Requeats are sent only to the primacy Job Entry

Subsystem. Functfion coden 7, 16, 17, 38, 39 arc sent only to the subsystem specified

in the SUBSYS DD statement. A few Function codes are "broadcast”™ to all active

subsystems. These Include codes 4 and 1IN above.

OperaLor_Commond_ Processor (Function Code 10)

Thig Routine is entered from SVC 34 when o command iz entered by the Systenm
Console Operator. It enables a subsystem to analyse and modify the text of the
command, and to Inform SVC 34 vhether it is te continuc processing the command, or teo

ignore it.

The SS50B Fxtension contajins & pointer to an ares described in some documentation
a8 the Command Input Buffer. This is not to be confused with the CIB which lg created

laLer by SVC 34 and chained to a CSCB.

The Command Input Buffer i8 supposed to be the area containing the command to be
ipBued {(i.e. poinLed to by Hepister 1 on entry to 5V 4} but 1t is in {act a copy of
the command in an area which has been padded with at least 16 blanke. The subayrtem
may therefore extend the command slightly 1f required. The Command Input Bulfer
contialng the Yength of the command in the firat two bytes, and the command text

starts at offset four.

The command in the buffer has been translated to nppercase, and has leading

Llanks removed (and the leading // 1f it was entered from JCL).

The Vector Processing Subsyetem (VP55) cxtends a command which It recopnisce by
adding Lhe text 'F VP55,' in fronL of the command, Lhercby turning it into a MODRNFY
command. (See Ref {(4).) JES2 extends a command beginning with a numeric by adding
auitable [raming characters bto create a REPLY command. {Sce Ref (5).) These IBM
subsystams recognise commands directed to them by the first charncter in the text of

the command, but this is not n requirement of Subsystem Interface,

Unfortunately, JES3 does not process lks commands through this Interface, as it

doen not use MCS but does its own conmcle I1/0.

This exit could be used to cause certain MVS commands to be ignored, or to
redef fne the syntax of existing MVS commands, or to create new commande. It can not
be used to modify JES commands, because JES will already have seen and snalysed fts

own commands before A user's subsystem receivee control.

Thia routine may set returh code 4 in SS50BRETH to indicate that it has handled
the inpukt command completely. 5V¥C 34 will then ignore the command. Return code zero
indicates that SYC 34 should continie procegsding the command. SVC 34 will use the

{pospibly modified) text now In itkA input buffer.



= A Supervisor Call routline asseciated with the subsystem, but not requiring any
SYSGEN change to Lhe SVC table. It can only Le delined when related to the Accessr

Method facility above.

— A mechanism for cleaning up subsystem=-acquired resources ot bhoth task terminntion

and address-space terminaktion.

~ Routines to crente new Operator Commands, or to redefine the syntax of IBM-defined

commande .

- Limited facilities for defining your own JCL syntax, for use in conjunction with

the subsystem-defined Accegs Method.

Subsystem Interface gives all these facilities, but without the nced to modify

any IBM code whatsoeverl

I will show later that, with a small amount of manipulation, a uper's subsystem
can also be made to receive the calls normally made to the Job Entry Subsystem,
thereby giving the user application access to notification of Job Selection, Jobstep

Inltiation, SYSIN/SYSOUT Allocation, and Job Termination.

The operation of Subsystem Interface revelves around a control bleck cnlled the
Subsystem Option Bleck (S50B) and Lts Extension. This block is used to pase
information to a subsyetem cxit routine (called a FUNCTION) and to return e
completion code, and In some cases a mersage, to the invoking routlne. The 5508

contains a puinter to a Subsystem Identification Block (S5SIB).

The SSIB describes the subsystem to which the Subesystem Request is directed. [f
the SSIA peinter in the 550R ir zero, then a default SS518 pointed Lo by the JSCB is
used Instead. The subaystem described by the default S5IB is usually the Job Entry
Subrystem. The $51B containe a {four-character identifier by which the subsystem ip

known. It alsn contains a fullword 55IBSUSE reserved for the use of the subsystem.

MVS components invoke Subsystem Interface only by branch instructions, not by
$VC calle or PC calle. It follows that the Subsystem Function ie executed under
control of the same TCR, RR, ASID, and protection key ar the MVS component invoking
the Function. The Subsystem Function routine itself may choose to communicate with
anoLher task or address space, but that is eotirely at the discretion of the routine,

and is not the responsibility of Subsystem Interface.

2. INVOKING A SURSYSTEM FUNCTION

A Subsystem function is invoked frem an MVS Operating System component by means
of an IEFSSREQ macro epecifying the address of an 550B. The IEFSSREQ macro invokes
the IEFJSREQ routine which does the following:

1) Locnter the S5SIB from the 550B or JSCB.

2) Unes the identifier in the SS5IB to locate a corcresponding
Subpyptem Communications Vector Table (55CT)-

3) If no S5GT can be found with an identifler matching that
in the 551B, then the subsystem is decemed to be non-existent,
and return code 12 is issued.

4) Locakes the nddress of a Subsystem Vector Table (S5VT)

from the S5CT.



5) If the SSVT address le zero, then the Subsystem is deamad of the keyword SSNeux In member LFASYS00, or in response to message "IEALIGIA

to be inactive, ond return code 8 18 iseuecd. SPECIFY SYSTEM PARAMETERS' at IPL time. The asubsystem names generatad by SYSGEN
) If the SSVT address is non-zero, then the functleon code arc contained in CSECT LEFJESNM in load-module LEEVIPL. The flrst name in this
is extracted from the 5S50B and ured to index a 256 byte Iist is regarded ns the primary Job Entxy Subsyatem.

function matrix In the SSVT.

7) If the function index byte in the 5SVI ir zero, or greater The S5CT has a fullword 5SCTSUSE reserved for the use of the subsystem.

than a maximum epecified in the SSYT, then the Subsystem is

deemed not to support the funcktion, and veturn code 4 im isaued. 1) Crente a valid Subsyskem Vector Table,

8) If the function index byte is wvalid, then it 18 multiplied The format of this control block is described in the IEFJSSVT macroe. The SSYT must
by four, and the result used to index a vector of roukime be addreesable from any nddresr-space, o it musL be in LPA, CSA or SQA. A
entcy-poilnts in the SSVT. 256-byte functlon matrix determines which functions the subsystem is prepared to

9) The routine selected by the above procese 18 entered by a support.

branch inetruction.

10} The selected routine returns conkrol to the invoker of 3) Chain a velid Subrystem Vector Table to the S5CT.
1EFJSREQ directly by means of a BR 14 instruction. This can be done in A Subsystem inttialisation module which (s lnvoked by MHaster
Scheduler Initialisation at JPL time. The name of the routine to be invoked can be
ppecified in leoad module IEFJSSNT, or in PARMLIB member TEFSSNxx. (No
3. SETTING UP A SURSYSTEM initlaliaation routine can be specified for the subsystems specificd at SYSGEN

time.) If the Subaystem 18 deflned in PARMLIB, then a character string contained

In order to set up & Subsystem, it is the responsibility of the author of the in the PARMLIB member can be passed as a parnmeter to the initinlisntion routine.

Suboystem to perform the {ollowing: (See Ref (2).) The 55VT can alaoc Le chained on to the SSCT when the job or system

tnpk which is to provide the Subsystom gervices hine been inftinlised.

L) Create a Subsystem Communlcationg Vector Table.

This if done by specifying the Subsystem name at SYSGEN time {using the PRISUB and An extenrion to the SS5CT can also be created at thia time, and ite address stoved

SUBSYS keyworde of the SCHEDULR macro), or by 7apping or recreating the module In the SSCTSUSE field of the S5CT. (This aren is the global storape nren referred

IEFJSSNT, or by specifying the Subsystem name in member TEFSSNxx of SYSI.PARMLIB. to in Section I.} The SSCT Extension must be ln commonly addressable atorage.

If the 1last method is chosen, then the PARMLID membev should be selected by means



Job Selection Routine {Function Code 5)

This Routine 18 invoked by the Initiator to select a job for processing. The
subsystem inveked is the one whose namm is specified on the START command when the
Initiator is invoked. This command is usually inssued by JES, and upually speciilesn
the JES subsystem name; thercfore the Initiator is usually forced to request jobs

from the primary JES.

The Initintor expecits a lot of work to be done in this exit: upon return it
requires a job to have been selected, a Schoduler Work Arca (S5WA) to have been butill,
and all the Job Stheduler control blocke to have been created. JES2 performs most of
this work by issuing a LINK to module IEFIB600, the SWA crcate module. This in turn
invokes the Interpreter, which reads previously converted JCL text from the JES Spool

dataaset, and builds the requived Scheduler blocks (such as SIOT, ACT, and JFCBR).

In particular, the JSCB 1g created at this point, and the addrees of the 55IB
uged for this Invocatlien of Ehe Job Sclect routine is stored in {ield JSCBSSIB. This
SSIR thus becomes the default 55IB for all pubsequent Subsystem colls which specify a
zexo S5IB address in their $S50B. The 55{B le created in the Initiator initialisation

roukine, and exists for the life of the Initiator.

Converter Exit Routlne (Function Code 18)

This Routine 18 entered from the Converter/Interpreter when it 18 analysiop a
uger's DD statement containing the SUDBSYS keyword. Only the subsystem whosc
1identifier is specified ne the first positional esubparameter of the SUBSYS keyword
recelves this function call. The Converter has already transformed the user's JCL

1]

into its own Internal texk, and the address of the internal text for the whole DD
statement is passed in field SSCIINTP of the 5508 Extension. The addresas of the
internal text for the second and subsequent SUBSYS subparameters ls pagsed in
SS5CISURS. The routine must return a code in SSO0RRETN indicating whether the
subparamecters coded by the user are valid for the subsystem, and 1f not whether the
job 18 to be terminated or not. 1f an error is detected, then an error message can be

pagsed to the usger.

This Routine is entered from an Initiator when it ig performing allocation for a
jobatep containing DI rtatements with the SUBS5YS keyword, or from Dynamic Allncation

(5VC 99) for Verbh Code 01 and Text Unit Weys X'SF' and X'60°.

When the Initistor is performing SUBSYS allocation, then only one call to each
subasystem is performed per jobstep. The allocation requests [or the individual SURSYS
DD statements are described in a Subsyrtem Allocation Request Block (SS5ARB), and a
chain of SS5ARBs 18 passed to the Subsystem routine. The address of Lhe first, or

only, SSARB is contained in field SSAGARBP of Lhe SSOB Extension.

The S$SOB ExLension also contains firlds in which error codes pertaining tae Lhe
whole group of allocation requests may be stored, and a poloter to an aren which may
contain an error meesage for the whole group. Error codes and meesage area pointers

for the individual DD statemenkts are contalned in the SSARB.

The SSARB contains pointer S55AGSSWA to the Subsyatem Scheduler Work Area (S55WA)
contrel block for the DD atatement. The SSARB is described by macro IEFSS5ARR, and the

12



S5WA by macro IEFJSSWA. The S5WA contalna the Subsyatem name and a number of
length/parameter palrs which represent the second and subsequent gubpnrameterse of the

SUBSYS keyword.

The SSARB nlso contains pointer SSAGIJFCR to the Job File Control Block
aggoclated with thie DR statement. The JFCB can be modified to provide a DSNAME to be

asgoclated with the subsystem datasct, or to pass other information Lo OPEN.

The SSARB containg a field S5SAGSSCM, described as 'Subsystem Information'. Thir
is initially zero, but, if medified, its contents will be preserved and passed to the
Subsyutem Open Routine {(see below). It could be used to pnse the address of a control

black to be uveed for communication between Allocation and OPEN.

If this s done, ensure that the control block still exists by creating It in
the SWA subpool. This is particularly important when called from TS0 Dynamic
Allocation. If a task-related subpool is used, then the control block created in the
TS50 command which performs the allocation may no longer exlst in the command which

performs the OPEN, but the address will still be passed.

Subsystem Open_Routine {(Function Code 16)

This Routine is entered from the OPEN SVC when 1t 18 opening an ACR for a DINAME

agsroclated with a JCL statement containing a SUBSY¥S keyword.

I1f a user program attempts to open a DCB for a SUBSYS dataset, then OPEN detecta
the condition and crecates and tecursively OPENs an ACB for the user. The address of a
ppecial interface roitine is etored in the DCB, which converts the uvsger's GSAM or

13

B5AM requests into VS5AM-1lke requests which ave issuad to the ACB created by OPEN.
Thus the auther of the aubsystem needa only to be concerned with ACB processing, and

VSAM=l1ke L[/O requests.

The purpose of this routine is to supply the address of a routine which will be
entered by VSAM macros such as 'GET RPLwxx' and 'PUT RPL=xx'. When the routine
receiver conktrol SSDADEBP contains a pointer to the DEB created by OFEN to be
asgociated with the ACB being opencd. The DEB is not complete - in particular the
pointer in it to the current TCB has net yet been set — nor hog it been placed on the
chain of valid DERs for the current TCB. It does, however, contain a pointer to the
ACB being opened in DEBDCBAD. The ACGB should be located via this field, and then the
address of the subsygtem acceas method routine should be stored in ACBINRTN. lHowever,
if it is desired to store the address of the AEB in any other control block, then the
ACB addrese should be located from DXUDCBAD (in the OPEN/CLOSE/EOV workareca), as the
ACB pointed to by the DEB i only a working copy, which will be copled back into the
uper's storage at the end of OPEN. Addressability to the UO/C/EOV workarca may be
acquired by noting that the JFCB whose address is passed in SSDAJFCB i actually

embedded within the O/C/EOV workarea.

The subeystem accegr method routine is the Interface by which the user will
transfer data to and from the subsystem. When it receives conktrel {which will be
after OPEN is complete, and when the user issues an 1/0 requert to the ACE or DCB)
then Regigter 1 will contaln a pointer to the user's VSAM RPIL snd Register O will
contain a function code value. The function code in Regiater O may be a standard V5AM
function code, or can be any code which the subsystem is prepared to handle, with ony
meaning assigned that the author may wish. The access method routine should ktransfer
data as indicated by the RPL and the functien code, than return feedback information

14



in RPLFDBK. Reglster 13 ghould be sek appropriately before returning. See Ref (6) [oc
the seLtings lh RPLFDBK and return cocdes oxpected from VSAM macros.

It is5 possible to speclfy a Supervigor Routine which the Subsystem Access Method
Routine may use to perform functione which require gupervisor state or key-zero
privileges. {The Access Method Routinc may not use MODESET to acquire these

privileges, because the invoking pregram is not usually suthorised.)

To provide access to a supervisor routine, save the address of the routine in a
fullword. Then ptore the address of the fullword minus four bytes in DEBAPPAD of the
DER being processed by OPEN. This linkage is defined because JES2 specifica the same
addredgs in both ACBINRTN and DERAPPAD. The first inmstruction of the Accens Method
Routine branches over an address-constant containing the address of the JES2
Superviaor Routine. (See Ref (5).) When the Access Method Routine wishes to enter the
supervisor routine, it must issue SVC (1] with Regipter | printing te a valid RPL, or

containing the complement of the address of the ACB.

The supervimor routine receives control with registers 0 and 1 preserved.
Register 2 contains the address of the DEB, and Register 5 contains the addrese of
the RB of the invoker of S¥C 111 (not the current RB). Registers 3 and 4 contain the
CVT and TCB addreasses, as usual. Regilater 15 contains the entry point to the
supervisor routine, and Register 14 tho return address. Registers 6 to 13 are

unpredictable.

The Subsysetem Open Routine may use Eield DEBIRBAD to pass information (e.g. the

address of a communication area) te the Acceas Method Routine.

The S50B Extensilon for OPEN also contains a pointer to the JFCB and pointer
S5DAS5CH to 'Subaystem Information'. This is the value gtored in field 55AGSSCM by

the Subsystem Allocation Routine.

Subsystem Close Rouutine {Function Code 17}

This Routine is entered from the CLOSE SVYC when it iae clogsing an ACB arsociated
with a SUBSYS DD statement. It permito the subasystem to clean up any resources
acquired by the Subgystem Open Routine. The same paramcters are pvailable as for the
Open Routine, However, note that the ACB pointed to by the DEB (s now the uger's ACB,
and not the copy maintained by CLOSF. If modificatlons are required to the ACE, then
use the copled version, pointed to by DXPDCBAD, as this will overlay the user's ACB

at the end of CLOSE.

End-of-tagk gxit (Function Code 4)

Thies ie one of the function codes which is "broadcast™ Lo all active aubsystems
by the Master Subsystem (Module IEFJRASP = See Ref (3)). It permits a subsystem to
note that a task which may have usced subayeatem respurces has now terminated, g0 that

those resources may now be relenwsed.

Note that becnuse this routine is entered for ALL tasks, an efficient method of

deciding whether the subeystem 1o concerned with the terminatiog task must be used.

A flag ie Ret in the 550B Extension to determine whether the task is terminating

normally or abnormally.



The routine will probably be required to duplicate some of the Functions of the
Subsystem Closc BRoukine, ag there may be conditions where Close has been unahle to

clean up due to a corrupted ACB or DCH.

Subsystem Unallocation Routine (Function Code 7}

This Routine ip entered from the Infitlaetor when it 18 deallocating a DD
statement containing a SUBSYS keyword. It may be used to rclease any subsystem

resources ncquired by the Subsystem Allocation Routine.

Thies function coile is the same as that associated with SYSIN/SYSOUT

denllocation, normally handled by JES, #0 some of the fieldr in the 5S0B Extension

seem meaningless for SUBSYS datasets.

Unlike the Subasystem Allocation Routine, thie routine ia entered once for each

SUBSYS DD statament.

Writc—to-Operator exit (Function Code 9)

This Routine ip entered [rom SVC 35 before displaying an Operator message on the
Syastem Conagle. It enables a subsyatem to analyse and modify the text of the Operator

mergsage, and to instruct SVC 33 whether to display the messnge or not.

The avallable documentation (Ref (3}) seems to imply that this function code is
one of those "broadcast” to all actlve esubeyptems by module IEFJRASY. Thusg, at [irst
sight, it would seem pogsible to use this subsystem routine as a substitute for the
WID user exit voutine, IEECVCTE. However, this is not possible. S5VC 35 uses zero for

L7

the address of the S55IB, therefore only the task's default subsystem (usually JES2)
receiver Lhe subaystem call. The broadcast routlne ies entered for some WIOms, but only
for those tasks which hove the Master Subsystem as their default gubsystem. This

.

includes Master Scheduler tasks, but excludes all batch jobs, TSO sessions and

started tasks (including Initistore).

The Subayetem Function routine 18 invoked after the WQE has been constructed.
The exit has access to the WQE through field SSWTWQF in the SSOB Extension. The WQE
is described by macro IIIAWQE. Experience has shown that the text of the message belng

procesned doea not begin at WOETXT as the macro suggests, but at WOQETKT+I.

5. THE SUBSYSTEM AFFINITY TARLE

Once a Subsystem has been defined, it has associated with it a slot Ln the
Subsystem Affinity Table (SSAT). Conceptunlly, this is s table of [ullwords chained
off ench TCR. Each fullword in the table is assoclated with one subseyetem, and is
reperved for ite exclusive uge. A qubseyatem routine mny use the S5SAFF SET macro to
place an entry in the table, and the SSAFF OBTAIN macro to extract data from the
entry. For further information see Ref (2). The entry in the S55AT, or a control block

chained from it, 18 the task-related storage area referred to in Section i.



6. HOW TO RECEIVE THF. JES SUBSYSTEM CALLS

It was stated earlier that the majority of Subsyetem Interface requeste are
directed to the Job Entry Subsystem. This ie true in practice because of the way thak
JES starts Initiatere. When, for example, JES2 starte an Initiater, it does so by
iegulng the following command internally:

S INIT.INIT,,,JES2
The 'JES2' parameter on the START command 1e ured by the Initiator to determine from
which subsyetem it te to select jobs. JES) does not specify its name on the command;
it lesves the Initiator to assume the default of the Primary JES, which JES3 alwnys
im. 1t impues:

5 INIT.groupname
vhere 'groupname' identifies the initiator group. If we were to issue the command:

5 INET.INIT,,,USER or 5 INIT.groupname,, ,USER
then the Injtiator would attempt to communicate with Subsystem 'USER'. But Subsystem
Interface already gives us the facillity to modify commands before they are
interpreted! We can use a Function Code 10 routine to check for o Start Initiator
command and change the JESx parameter to be our own subsydtem name, or to add 1t if
it ie omitted. Now our subsystem will recaive a Job SBelect Request {Function Code 053)
from the Initiator. lUnless our subsystem is extremely clever, it Le unlikely ko be
able to supply a job to the Initiator itself. But what it can do is use an 1EFSSREQ
macro to request a job from the real JES subsystem. Upon return, JES will have
created the J5CB for the job, and put in it a pofinter to the SS5IB used to inveoke it.
If we wish to continue to receive subsystem calls from the job, then we must regect
JSCBSSIB to point to a 551IB identifying our own subsystem ns the defnult one for the

job.
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A alight problem avises ot End of Task. JES expects the default SSIB te contain
a pointer in SSIRSUSE to one of ite own contrel blocks. Fortunately there 1s an Early
End of Task Exit (Function Code 50) which our subsystem can use to restore JSCBSSIB

before the JES End of Task routine receiver control.

Another problem arises because, when allocating SYSIN and SY50UT datasets, JES
jnrerts its own subtsystem identifjier inte the SIOT for the dataset, and this
identifler is used by OPEN and CLOSE. I{ it 18 to receive the OPEN and CLOSE calle,
then our subsysrtem must update the SIOT in its Allocation roukine. The field in the

SIOT to be updated is pointed to by SSALSSNM.

7. USING CROS5-MEMORY SERVICES WITH SUBSYSTEM INTERFACE

Although Subsystem Interface fitgelf does not uege Cross-Memory Services, it
certainly provides an appropriante vchicle for their use. Assuming that you wish to
provide a Cross-Memory Service which is to be available to all taske (i.e. a service
which has acquired a System Livkage Index and has an Autherisation Index (AX) of one)
then you are faced with the problem of where to stere the Linknge Index, and any

Progrom-Call numbers which may be generated from it.

If your service is a formal subsystem, then you will obviously set up your
Cross=Memory environment in the Subsystem Initinlisation routine at IPL fime. You can
then generate an exteneion to the Subsystem Communications Table, and store in it the

Program-Call numbers which identify the routines of your Cross-Memory Service.
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It will nsually be appropriaste to moke your sarvice an Accesgs Method, so you
will use the Subsystem OPEN routine to provide the address of an Accesr Method
routine which will issuec the Program Call instructions. You can pase the address of
the SSCT Extension to the Accesr Method routine by saving it in DEDIRBAD in the

user's Data Extent Block.

8. SUBSYSTEMS AT DARESBURY LABORATORY

Although Daresbury Laboratory has not yet migrated to MVS as a preductien
sysbtem, an extecnrive development programme is under way in which Subsystem Interface
is playing a large part. The following subsystems are being used, being tested, or

are under conslderation:

QPER — A nubaystem to handle locally-defined operator commands.
JTMP ~ Job Transfer and Manipulation Protocol.

KSRV - Transport Service.

FTP -~ File Tranasler Protocol.

ARCH - Backup ond Archive Syetem.

OPER at present definea two new operator commands: MSG and BRDCST. There
commande take the text entered on the command and reformat into a SEND command to

send a mcesape either to a aingle TSO user or to all TS0 users.

1t also intercepts the DISPLAY command and permits a new operand of SUBSYS Lo
display the characteristics of all subsystems on the S5CT chain. 1 the operand of
DISPLAY ie D, then an improved vroutine to display SYSL.DUMP titles with their times

21

and dates is ontered.

The Subsystem Initinlisation routine of OPER ie uaed nr a general purpose SyslLem
Inltialigation routine. For example, it is used to define the name of the Primary JES
either by reading its name [rom the IEFSS5NXX member which defines OPER, or by
requesting it from the operator. This permits multiple teat versions of the Primary
JES JCL without the need be maintain multiple copiece of module IEEVIPI, {contnining

table IEFJESNM), which is IBM's sugpested method.

JTHMP will be the only method of Remote .Iob Entry at Iaresbury. It is part of the
150 Qpen Systema Interconnect communications model which is being implemented to
praovide Networking between the major tmiversity and Repearch Eetablishment siLes in
the UK. It {9 required to keep track of all the jobe which have been enterad Into the
fystem, therefore it needs all the Job Management subsysetem calls which are normnlly

secn only by JES.

X5RY, or Transport Service, is to be another part of the OS5I system. It will
enable any user program to establish a call to any node on our open-ended X235
network, or to another jobertep task in the same wmachine. The network access will be
through YTAM, but the end urer will not need to code any VTAM calls. Transport
Service will appear to the user as a Sequential Access Method, and will convert the

uger's requests to VTAM and X23 requests.

FTP will be a pimilar sorvice to transfer complete files ancrops Lhe Network, and
ARCH i5s to be a nubsystem implementation of Daresbury's existing Backup and Archive

aystem.
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9. DEFICIENCIES IN SUBSYSTEM INTERFACE

Subsystem Interface obviously has many bencfits to bestow. There are a few very

minor defects or desirable enhancements, which I list below. I also suggest

cixcumventions for these deficlencies:

1)

2)

The format of the SYSI.PARMLIB(IEFSSNxx} member:

subsystem-name, init=routineg,parametern

requlres the 'parameters' field to be enclosed in quokes 1f Lt containa special

charactere, even if the special choractere are only commas.

The above definition cannot be continued - &ll the parameters must be contained in

one card-image.

A posgihle circumvention of the above two problems 18 to regard the ‘parameters’
field as defining the name of an additional member of 5YS1.PARMLLB. The IBM
service module IEEHBA78 can then be uaed to read records from the defined member,
which may then contain many parameters Ln any format defined by the subsystem. The
IEERMB78 routine can be uped {rom within a Marter Scheduler Task (such as a
Subsystem Initialieation Routine) to read card images from 5YS1.PARMLIB. Refore
calling the routine, Regiwter 1 must point to a twenty-byte area containing:

+0 - flag byte, set to X'80' to closc dataset, X'00' otherwise

+}) - conmeole id, extracted from JSICONID In IEFJSIPL

+4 - address of an 80-byte buffer to contain the PARMLIB record

+8 - eight-byte name of PARMLIB member Lo be read
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3)

“)

+16 -~ fullword area uged by IEEMB378, initially zero.
The routine sets a return code zero if o record is read, and four at end-of-file,

Other veturn codes lndicate errors.

No 550B function codes nre gset aside {or customer vee. This would be of use when a
user exit voutine wished ko communicate with a user gubsystem. Such function codes

should ideally be "brondcast” to all active subsystems.

There is no direct clvcumvention for this problem, except to pick a hiph value for
a function cede and hope that IBM will never get around to using it. Note that,
although the SSOR defilnes a two-bytae field for the function code, function codes
higher than 256 cannot be uweed without a modification Lo khe Subsystem Veckor

Table formak, as the Functlon Index Matrix in the SSVT 18 only 2506 bytes long.

No subsystem call existr from the DUMP routine. This would be desirable 1f a

subsystem wished to format its control blocks in f(ts user's dump.

A circumvention for this deficiency is te issue a subsystem request from the dump
ugar exit routine IEAVADUS. This has been made to work at Daresbury by selecting
function code 2533 to mean a dump request. The Abdump Parameter List pasrsed to the
ugser exit 18 passed to subsygtems as the SS0B extension. The dump rvequest Lg gent
to the MSTR rubsystem after {irst modifying the function index for function code
235 in the M5TR Subaystem Vector table to be the same as the functign index for
End-of-Task. This ensures that the dump request ig alro broadcnst to all actlve

subsystems.
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5)

6)

7)

The TS50 ALLOCATE command doed not support SUBSYS allocation. )
i
\
|

A new TSO command processor, named SUBSYS, has been written to perform this

functlon.

If n tagsh hes not issued a SSAFF SET macro, then field TCBSSAT 18 not zera, but
points to a Global SSAT somewhere in the Nucleus. The nddress of this S5SAT Ls not
stored in any counvenfently accesaible location. Therefore it is impossible in,
say, the subsystem end-of-task routine to determine rapidly whether a given Lash

has an assoclated 55AT, without issuing a SSAFF ORTAIN macro.

A circumvention for this problem is te copy the value from TCBSSAT from the
current TCB into the Subsystem CVT Extension during the Subsystem Initialisakion
Roukine. The current TCB during this routine is the Master Scheduler Task, and it
may be presumed to point to the Global SS5AT ne the Moster Scheduler is unlikely to

have issued A 5SAFF wacro during its [nitialisatfon phase.

The SSAFF routine acquires and relenges the LOCAL lock. If the caller of the

routine owne the lock on entry, he will not own it on exit.
The clrecumvention 1s not to issue SSAFF when owning the LOCAL lock. Instead, the

Subgyatem Affinity Table entry should be made to peoint to a new control block

which caun be manipulated under contrel of the LOCAL lock.
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