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1.0 Introduction

RXIUCVFN (alsocalledREXXIUCV) is an externalREXX function packagethat, when loadedasa
nucleusextension,providesa comprehensivesetof functionsto makeuseof the IUCV facility (eithernative
or using the CMS IUCV interface).Applicationsusing IUCV usuallyhaveto be programmedin assembler
language. Thus, this packageenablesa programmerto implementand testdraft or final solutionsfor proce-
duresusing IUCV within REXX. With this packagea usermay alsogain someexperiencewith IUCV.
RXIUCVFN containsfunctionsto handlethe IUCV environment,IUCV pathsand IUCV messages
togetherwith someauxiliary functions.

For thosenot familiar with IUCV (Inter-UserCommunicationsVehicle), it is a communicationsfacility that
enablesa programrunning in a virtual machineto communicatewith other virtual machines(if suchcon-
nectionsareallowed in the CP directory),with a CP systemservicesuchas*MSG (seethe REXX-EXEC
'QUSER'below), and with itself (seethe samplesessionbelow).

The userof the RXIUCVFN packageis assumedto haveat leastsomerough understandingof IUCV as
describedin the SystemProgrammer'sGuide (VM/SP SystemProgrammer'sGuide,SC19-6203),or more
recentIBM manuals.

The RXIUCVFN packageis availablefrom the VMTOOLS conferencingdisk asREXXIUCV package.It
consistsof a module,a CMS help file and this documentation.In addition,someexamplesare included.

Beforea usercan useany of the IUCV functionsdescribedbelow, he will needto entera commandthat will
causethesefunctionsto be installedasa nucleusextension.

To install the IUCV functions,enter:

'RXIUCVFN LOAD'

To unload(de-install)the functions,enter:

'NUCXDROP RXIUCVFN'

To find out whetherthe functionshavealreadybeeninstalled,enter:

'RXIUCVFN TEST'

The return codetells that the packagehasalreadybeenloaded(RC=0) or that it hasnot yet beenloaded
(RC=1) .

Note: RXIUCVFN is availableunderthe name"VM REXX ProgrammingSupportfor IUCV"
(REXXIUCV) and the ProgramNumber5785-LAT in severalcountries.(Seethe Availability Notice,
GB11-8432,and/orthe ProgramDescriptionand OperationsManual,SB11-8433,for more information.)
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2.0 Function Syntax

The generalbehaviorof the REXX function IUCV is describedin the following. Details aboutthe behavior
of the varioussubfunctionsarepresentedin the next chapters.

2.1 The REXX Function IUCV

The packagecontainsonly one REXX function, calledIUCV, and the name'function' is usedin this doc-
umentationto denoteits subfunctions.The generalsyntaxof all functionsis

IUCV(function,arg1,arg2,...,argn)

Result:result-string

and all functionsreturn a result string (with the different items separatedby a blank) that canbe parsedby
REXX in the usualway. The function QUERY consistsof somesubfunctionsspecifiedin arg1.When they
are referenced,namessuchasQUERY-VERSIONareusedto distinguishthesesubfunctions.In addition to
the result string, the REXX variable'RC' is setbecausethe IUCV return codecarriesimportant informa-
tion. (The targetsideof an IUCV path only knows whetherthe sourcesidehaspurgeda messagewhen he
tries to receiveit and analyzesthe return code.)As a rule, the result string is empty when the return codeis
not zero,but thereis an exception:Receivingonly a part of the messagereturnsthis part in the result string
and setsa return code5 accordingto IUCV to indicatethat the receivebuffer was too short.

The input parametersfor the individual functionsand the items in the result string togetherwith their range
and defaultvaluesaredescribedin alphabeticalorder in the following list:

cmsiucv Use of CMSIUCV interface('Application'|'Cms'|'Native')
Default: 'NATIVE'
Input to INIT

cmsname CMSIUCV name(arbitrarycharactersup to 8 bytes)
Default: 'RXIUCVFN' (enteredvaluepaddedwith blanks)
Input to INIT
Output of QUERY-CMSNAME

data Messageor reply data(arbitrarycharactersup to 100,000bytes)
Input to SEND, REPLY
Output of RECEIVE, QUERY-REPLY

date Date of the package
Output of QUERY-VERSION

error Initialization error indication ('Yes'|'No')
Output of QUERY-STATUS

extint Externalinterrupt type (hexstring4 bytes)
Output of WAIT

how Wait keyword or number('WAIT'|'NOWAIT'|arbitrary integer)
Default: 'WAIT'
Input to WAIT

init Initialized indication ('Yes'|'CMS'|'No')
Output of QUERY-STATUS

intstatus IUCV interrupt enabledindication ('On'|'Off')
Output of QUERY-STATUS

msgcls Sourceor targetmessageclass(seesrcclsand trgcls)
Input to QUERY-NEXT

msgid Messageidentification (integer)
Input to PURGE
Output of SEND, REPLY, QUERY-NEXT
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msglength Maximal lengthof a message(integerbetween0 and 100,000)
Default: whole lengthof the message
Input to RECEIVE
Output of QUERY-NEXT

msglim Maximal numberof outstandingmessages(integerbetween1 and 10,000)
Input to CONNECT, ACCEPT
Output of CONNECT, ACCEPT, QUERY-NEXT

mvmid Monopolizedvmid (arbitraryvmid up to 8 bytes)
Input to INIT
Output of QUERY-MVMID

name Nameof the package('RXIUCVFN')
Output of QUERY-VERSION

numintb Maximal numberof interrupt buffers (integerbetween1 and 1,000,000)
Default: 500
Input to INIT

numpath Maximal numberof paths(integerbetween1 and 2,000)
Input to INIT
Output of INIT

pathid Path identification (non-negativeinteger)
Input to ACCEPT, SEVER,QUIESCE,SEVER, SEND, PURGE,RECEIVE, REJECT,
REPLY, QUERY-PATH, QUERY-NEXT, QUERY-REPLY
Output of CONNECT, ACCEPT, QUERY-PATH, QUERY-NEXT

pathlist List of pathids(seepathid)
Output of TERM, QUERY-PATH

pending Numberof pendinginterrupt buffers (non-negativeinteger)
Output of QUERY-NEXT

prio Priority messageskeyword ('PRIORITY'| 'NONPRIORITY')
Default: 'NONPRIORITY'
Input to CONNECT, ACCEPT, SEND, REPLY
Output of QUERY-NEXT

prm Messageor reply datain parameterlist keyword ( 'PRMDATA'| 'NOPRMDATA')
Default: 'NOPRMDATA'
Input to SEND, REPLY

qkeyword Query keyword
('STATUS'| 'VERSION'| 'CMSNAME'| 'MVMID'| 'PATH'| 'NEXT'| 'REPLY')
Input to QUERY

rpl Reply neededkeyword ('REPLY'| 'NOREPLY')
Default: 'NOREPLY'
Input to SEND
Output of QUERY-NEXT

rpllength Maximal lengthof a reply (integerbetween0 and 100,000)
Input to SEND
Output of QUERY-NEXT

seconds Numberof secondsto wait (integerbetween1 and 3,600)
Input to WAIT

srccls Sourcemessageclass(arbitrary integer)
Input to SEND, PURGE,QUERY-REPLY
Output of QUERY-NEXT

trgcls Targetmessageclass(arbitrary integer)
Input to SEND, RECEIVE, REJECT,REPLY
Output of QUERY-NEXT

type Interrupt buffer type (non-negativeinteger)
Input to QUERY-NEXT
Output of QUERY-NEXT

userdata Userdata(arbitrary charactersup to 16 bytes)
Default: XL16'00' (enteredvaluepaddedwith X'00')
Input to CONNECT, ACCEPT, SEVER,QUIESCE,RESUME
Output of QUERY-NEXT
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version Versionof the package(currently 1.36)
Output of QUERY-VERSION

vmid VM useridor CP service(alphanumericup to 8 bytes)
Input to CONNECT
Output of QUERY-PATH, QUERY-NEXT

Figure 1 summarizesthe functionsavailablein this package.The internalsof the individual functionsare
describedin somedetail below. The functionsaredivided into four classes:

functionsto activateor deactivateIUCV

functionsto manipulateIUCV paths

functionsto manipulateIUCV messages

auxiliary functions

(INIT,numpath,[ cmsiucv,[ cmsname] ,[ mvmid]] ,[ numintb] )
(TERM)

(CONNECT,vmid,msglim,[ prio] ,[ userdata] )
(ACCEPT,pathid,msglim,[ prio] ,[ userdata] )
(SEVER,pathid,[ userdata] )
(QUIESCE,pathid,[ userdata] )
(RESUME,pathid,[ userdata] )

(SEND,pathid,data,srccls,trgcls,[ prio] ,[ prm] ,[ rpl,[ rpllength]] )
(PURGE,pathid,srccls,msgid)
(RECEIVE,pathid,trgcls,[ msglength] )
(REJECT,pathid,trgcls)
(REPLY,pathid,data,trgcls,[ prio] ,[ prm] )

(QUERY,'STATUS')
(QUERY,'CMSNAME')
(QUERY,'MVMID')
(QUERY,'VERSION')
(QUERY,'PATH',[ pathid] )
(QUERY,'NEXT',[ type] ,[ pathid] ,[ msgcls] )
(QUERY,'REPLY',pathid,[ srccls] )
(WAIT,seconds,[ how] )

Figure 1. Summaryof functionsin RXIUCVFN

Figure 2 on page 6 summarizesthe result string returnedby functionsof this package.The different items in
the result string can alwaysbe parsedand identified uniquely.Functionsreturning'data'(messagedataor
reply data)do not return any other items to guaranteethis uniqueness.(This is one reasonwhy the return
codeis set into the REXX variable'RC' and is not deliveredwithin the result string.) For QUERY-NEXT
the items following 'type' are listed for all possiblevaluesof 'type'.
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INIT numpath
TERM pathlist

CONNECT pathid msglim
ACCEPT pathid msglim
SEVER
QUIESCE
RESUME

SEND msgid
PURGE
RECEIVE data
REJECT
REPLY msgid

QUERY-STATUS init error intstatus
QUERY-CMSNAME cmsname
QUERY-MVMID mvmid
QUERY-VERSION nameversiondate
QUERY-PATH pathlist | [ pathid vmid]
QUERY-NEXT pending[ type pathid others]

[ 1 pathid msglim vmid prio userdata]
[ 2 pathid msglim userdata]
[ 3 pathid userdata]
[ 4 pathid userdata]
[ 5 pathid userdata]
[ 6 pathid msgidsrccls[ rpl rpllength]]
[ 7 pathid msgidsrccls[ rpl rpllength]]
[ 8 pathid msgid trgcls msglength[ rpl rpllength]]
[ 9 pathid msgid trgcls msglength[ rpl rpllength]]

QUERY-REPLY data
WAIT extint

Figure 2. Resultstring returnedby functionsin RXIUCVFN

2.2 Return Codes of the Functions

It is not usualfor REXX built-in functionsto return any return codesin the REXX variable'RC'. But here
the decisionwasmadeto makethe IUCV (and other) returncodesavailableto the userin the REXX vari-
able 'RC'. (Note that not all possibleIUCV return codescanoccur becausesomearepreventedby
RXIUCVFN.)

Returncodessetaccordingto IUCV:

0 Normal return
1 Invalid path ID specified
2 Pathquiesced- no sendsallowed
3 Messagelimit exceeded
4 Priority messagesnot allowedon this path
5 Receiveor answerbuffer too short to containmessage
6 Storageprotectionexceptionon sendor answerbuffer
7 Addressingexceptionon sendor answerbuffer
8 Messagefound but messageclassor path id invalid
9 Messagehasbeenpurged

10 Messagelength is negative
11 Targetcommunicatoris not loggedon
12 Targetcommunicatorhasnot invoked DCLBFR
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13 Maximum path numberfor sourcecommunicator
14 Maximum path numberfor targetcommunicator
15 No authorizationfound
16 Invalid CP systemservicename
17 Invalid function codein IPFCNCD
18 Value in IPMSGLIM exceeds255
19 A previouslydeclaredbuffer is still in use
20 Originatorhasseveredthis path
21 Parameterlist datanot allowedon this path
22 Sendor answerbuffer list invalid
23 Negativelength in buffer list
24 Incorrecttotal lengthof buffer list lengths
25 PRMMSG option invalid with BUFLIST/ANSLIST option
26 Buffer list not on a doublewordboundary
27 Answer list not on a doublewordboundary
29 Any other return codefrom IUCV

Other return codessetby RXIUCVFN functions:

30 Invalid arguments
31 Not enoughfree storageavailable
32 No more path allowed
33 Messagetoo long
34 Pathneitherconnectednor pending
35 No correspondinginterrupt buffer pending
36 Bad condition codefrom IUCV or return codefrom CMSIUCV
37 No initialization hasyet beenperformed
38 Initialization hasalreadybeenperformed
39 The IUCV error bit wasset
40 CMSIUCV namealreadyin useby anotherprogram

2.3 General Remarks

This sectionpresentssomegeneralremarksimportant for usersof this package:

1. IUCV caneitherbe usedin synchronousmode(send-receive-replysequences)or in asynchronousmode
(send-receivesequences).EachIUCV interrupt (externalinterrupt X'4000') is describedin a 40 byte
interrupt buffer. QUERY-NEXT passesits relevantinformation to the user.

2. IUCV allows up to 65,535pathsfor a communicator(MAXCONN in OPTION directorystatement).
However,CP supportsonly four connections(i.e. paths)when MAXCONN is not specifiedin the CP
directory,while this packagecurrently allows up to 2000connections.Thereis alsoan IUCV directory
statementto specifywhat kind of connectionsareacceptedby CP and how many outstandingmessages
per path (MSGLIM parameter)areallowed. Virtual machinesusuallyarenot allowed to havecon-
nectionsto other virtual machines,and without specificationof MSGLIM in the directoryonly ten mes-
sagesper path may be outstanding.(The upperlimit for this parameteris 255 for pre-ESAsystemsand
65,535for ESA systems.)This packagecurrently allows 10,000asa maximumvalue.Thus, to makefull
useof the package,the CP directorymust be changed.Discussthis topic with your systemadminis-
trator.

3. Functionnamescanbe abbreviatedto four charactersin length,and up to eight charactersof a nameare
tested.(For INIT and TERM the namesINITIALIZE and TERMINATE areallowed.)

4. To makeprogrammingof RXIUCVFN easier,only the first letter of an input keyword is inspected.
(IUCV('QUERY','V') and IUCV('QUERY','VIRTUAL') havethe sameeffect as
IUCV('QUERY','VERSION').)

5. The QUERY-NEXT deletesthe externalinterrupt buffer when no action is needed.(Interrupt buffersof
type 02, 03,04 and 05 arealwaysdeleted,while for type 06 and 07 the buffer is only deletedwhen no
reply is pending.)When an action is neededthis action deletesthe interrupt buffer. (A pendingcon-
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nectiontype interrupt buffer is deletedwhen the correspondingpath is acceptedor severed.Other cases
are treatedin a similar fashion.)

6. When more interrupt buffers than specifiedin the INIT function arepending,the IUCV interruptsare
temporarilydisabledto avoid queueoverflow. This eventis reflectedin the result of QUERY-STATUS.
In this situationthe pendinginterrupt buffer queueshouldbe emptied.

7. With QUERY-NEXT the useris informed that a messageneedsa reply only when the whole message
hasbeenreceived.It wasdonethis way primarily to distinguishbetweenpendingmessagesand replies
not yet sent.If this solution is found unsatisfactoryit may be changed.

8. When using the WAIT function on VM/SP the timer shouldbe set to real (CP SET TIMER REAL)
becauseotherwisethe wait may neverend.

9. The WAIT function hasbeengeneralizedfor version1.02.This wasprimarily donebecausebetweenan
IUCV('QUERY','NEXT',,pathid)returningonly the value 'pending'(no interrupt buffer pendingon the
specifiedpath) and the actualIUCV('WAIT') anotherinterrupt buffer may havearrived.

10. In somecasesthe messageclass(representedas integervalue) is usedfor multiplexing. On the receiving
side this information is availablebeforean actualRECEIVE operationhasbeeninvoked. REXX is
powerful enoughto handlethe messageclassvalue in any desiredway.

11. The PRMDATA option in IUCV is only availablein VM release3.00 and later. Its usein earlier
releasesmay causestrangeand unrecoverableerrors.

12. When initialized with the keyword 'CMS' or 'NATIVE', this packagemonopolizesthe externalnew
PSW.Thus,while IUCV is active (betweenINIT and TERM) no programshouldrun usingexternal
interrupts.When a programis activeusingexternalinterruptsother than '4000'xor '00xx'x beforeINIT
is issued,thereis no problem(clock comparatoror VMCF programs).But they shouldnot changethe
EXTNPSW betweenINIT and TERM. An IUCV('WAIT') alsoendswhen other externalinterrupts
occurand gives its codeasa result.

13. When initialized with the 'APPLICATION' keyword, the externalnew PSW is not touched.In this
case,the WAIT function only terminateson timer or IUCV interrupts.The WAIT function usesthe
WAITECB macro.(Make surethat the correspondingfunction is availableon the VM systemyou use.
It may not be providedon VM/SP release4 and earlier.) Initializing REXXIUCV with the keyword
'APPLICATION' is the suggestedmethodfor applicationprograms,if no monopolizedvmid is needed
and no interruptsother than timer and IUCV.

14. When initialized with the keyword 'CMS' or 'APPLICATION', RXIUCVFN supportswaiting through
the REXXWAIT packagein addition to the function WAIT. The REXXWAIT programin the
REXXWAIT packageallows waiting for basiceventssuchasconsole,message,mail and time events.In
addition,other programs(suchasREXXIUCV) canexport their events.

15. Someparametersin the IUCV parameterlist arenot supported(FCNCD and MSGTAG arealwaysset
to hexadecimalzeros).The IUCV tracetable handlingis not usedin this package.

16. The IPQUSCEoption is not supported:A connectioncannotbe requestedor acceptedin quiesced
mode.

17. SomeIUCV functions(DESCRIBE,TESTCMPL, TESTMSG,SETMASK, SETCMASK) arenot
supportedbecausetheir function is performedin a different way in this package.The IUCV QUERY is
only partially usedand supportedin INIT.

18. The useof CMS IUCV is a local matter.It doesnot influencethe communicationpartnerswith excep-
tion of the useof the userdatafield in CONNECT. E.g., if an applicationconsistsof a serverand many
clients,the servermay or may not useCMS IUCV, and eachclient may or may not useit aswell,
independentlyof eachother. For the useof CMS IUCV, seethe sampleCMS IUCV sessionbelow.

19. Connectionsto the CP service'*MSG' areof specialinterest.When using this package(seethe
REXX-EXEC 'QUSER'below), normal VM messages,warnings,and SMSG'scanbe receivedat the
time the userwantsto receivethem.With the CP command'SET' different objects(MSG, SMSG,
WNG, IMSG, EMSG, CPCONIO and VMCONIO) canbe directedto IUCV. It is easyto write an
REXX-EXEC to stackthe output of any CMS commandsnot touchingthe EXTNPSW, but thereis
the limit of 255 outstandingmessages.
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20. PVM (extendedversion4.1001)supportsinternodeIUCV communications.Sucha connectionis estab-
lishedwhen a connectionto PVM hasbeenrequestedwith the actualtargetcommunicatorspecifiedin
the 16 byte 'userdata'field of the IUCV parameterlist (8 bytesnodeidand 8 bytesuserid).PVM just
storesand forwardscorrespondingIUCV connectionrequests,messages,repliesand so on. Thereare
somelimitations: Internodeconnectionscannotbe quiescedand priority messagesand repliesarenot
allowed.

21. IUCV betweendifferent systemsassupportedby PVM (extendedversion4.1001)and CMS IUCV make
conflicting useof the userdatafield in connectionrequests.RXIUCVFN version1.09 supportsboth and
thereforeresolvesthis conflict. The vmid of the PVM virtual machine(usually 'PVM') canbe specified
in the field 'mvmid' of the INIT function to allow PVM IUCV and CMS IUCV together.
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3.0 Functions to Activate or Deactivate IUCV

Thereare two functionsto manipulatethe IUCV environment,one to initialize or activateand oneto termi-
nateor deactivateIUCV, which must be initialized beforepathsand messagescanbe manipulated:

3.1 Function INIT

IUCV('INIT',numpath, [ cmsiucv,[ cmsname] ,[ mvmid] ] ,[ numintb ] )

Result:numpath

The function returnsthe actualmaximal numberof pathsallowed. This numbermay be smallerthan the
numberrequestedin the input parameter,dependingon the limit set in the CP directory.

In the codeof this function an IUCV QUERY (to determinethe actualMAXCONN parameterin the CP
directory)and an IUCV DCLBFR (to specify the IUCV externalinterrupt buffer) areexecuted. Depending
on whethernativeor CMS IUCV is initialized, DCLBFR is directly calledor via HNDIUCV SET. Some
buffersareallocatedand an externalinterrupt handlermay be installedby overwriting the EXTNPSW.

Note: QUERY-STATUScan be usedto checkwhetheran INIT hasalreadybeenperformed.

3.2 Function TERM

IUCV('TERM')

Result:pathlist

The function returnsa list of pathidsautomaticallyseveredby IUCV.

In the codeof this function an IUCV RTRVBFR (to resetIUCV) is executed.The allocatedstorageis freed
againand the initial EXTNPSW is properly reinstalled.

Note: If the RXIUCVFN packageis unloadedbeforea TERM hasbeenperformed,an implicit TERM will
be issued.

Functionsto Activate or DeactivateIUCV 11
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4.0 Functions to Manipulate IUCV Paths

Thereare five functionsto manipulateIUCV paths.Pathscan be connected,accepted,severed,quiescedand
resumed.

4.1 Function CONNECT

IUCV('CONNECT',vmid,msglim, [ prio ] ,[ userdata] )

Result:pathid msglim

The function returnsthe pathid and the msglim valuereturnedby IUCV.

In the codeof this function an IUCV CONNECT (to requesta path with the specifiedvmid) is executed.
On the sideof the vmid an IUCV externalinterrupt indicatesthat a connectionis pending.

Note: All connectionsallow the IUCV 'PRMDATA' option by default.

4.2 Function ACCEPT

IUCV('ACCEPT',pathid,msglim, [ prio ] ,[ userdata] )

Result:pathid msglim

The function returnsthe pathid and the msglim valuereturnedby IUCV.

In the codeof this function an IUCV ACCEPT (to accepta requestedpath with the requestingvmid) is
executed.On the sideof the requestingvmid an IUCV externalinterrupt indicatesthat the connectionis
now complete.

Note: All connectionsallow the IUCV 'PRMDATA' option by default.

4.3 Function SEVER

IUCV('SEVER',pathid, [ userdata] )

Result:

The function returnsno data.

In the codeof this function an IUCV SEVER (to severa requestedor alreadyestablishedpath) is executed.
On the other sideof the path an IUCV externalinterrupt indicatesthat the connectionor connectionrequest
hasbeensevered.(Pendingmessageson this path arepurgedby IUCV.)

Note: The 'IPALL' option is not supportedso eachpath must be severedseparately.
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4.4 Function QUIESCE

IUCV('QUIESCE',pathid, [ userdata] )

Result:

The function returnsno data.

In the codeof this function an IUCV QUIESCE(to suspendincoming messagestemporarily)is executed.
On the other sideof the path an IUCV externalinterrupt indicatesthat the connectionhasbeenquiesced.

Note: The 'IPALL' option is not supportedso eachpath must be quiescedseparately.

4.5 Function RESUME

IUCV('RESUME',pathid, [ userdata] )

Result:

The function returnsno data.

In the codeof this function an IUCV RESUME (to allow againmessageson a quiescedpath) is performed.
On the other sideof the path an IUCV externalinterrupt indicatesthat the connectionhasbeenresumed.

Note: The 'IPALL' option is not supportedso eachpath must be resumedseparately.

14 VM REXX IUCV Functions



5.0 Functions to Manipulate IUCV Messages

Thereare five functionsto manipulateIUCV messages.On the sourceside,messagescanbe eithersentor
purged.On the targetside,messagescanbe either receivedor rejected.When the sourcesidehasindicated
that a reply is wanted,the targetsidecan senda reply.

5.1 Function SEND

IUCV('SEND',pathid,data,srccls,trgcls,[ prio ] ,[ prm] ,[ rpl, [ rpllength ] ] )

Result:msgid

The function returnsthe msgid (which is neededto purgea messageor to map messages,messagecomplete
interrupts,and replies).

In the codeof this function an IUCV SEND (to sendthe messageover a specifiedpath) is executed.The
targetvmid getsan externalinterrupt with a type 08 (pendingpriority message)or a type 09 (pendingnon-
priority message).

Note: The lengthof a messageor a reply is limited by RXIUCVFN to 100,000bytes.

5.2 Function PURGE

IUCV('PURGE',pathid,srccls,msgid)

Result:

The function returnsno data.

In the codeof this function an IUCV PURGE (to purgethe messagewhich hasbeensent)is executed.If
the messagehasnot yet beenreceivedon the targetside,a later RECEIVE will give a return code9.

Note: A messagenot yet receivedusesstorageon the sendersside.To free (DMSFRET) this spacein case
the targetside is not willing to receiveor reject the message,the cleanway is to purgethe message.

5.3 Function RECEIVE

IUCV('RECEIVE',pathid,trgcls, [ msglength] )

Result:data

The function returnsthe message(or part of it if 'msglength'is too short).

In the codeof this function an IUCV RECEIVE (to receivethe message)is executedunlessthe messageis
containedin the parameterlist ( 'PRMDATA' option). Receivinga messagein partsproducesa return code
5 until the whole messagehasbeenreceived.If the messageis fully received(in one or more receivesteps)
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and if no reply is needed,the senderwill be informed with a pending(non-)priority messagecompletion
interrupt.

Note: This packagedoesnot allow the receptionof messageswith the sametargetclasson the samepath
out of order,but priority messagescomeaheadof all nonpriority messages.

5.4 Function REJECT

IUCV('REJECT',pathid,trgcls)

Result:

The function returnsno data.

In the codeof this function an IUCV REJECT(to reject the message)is executedunlessthe messageis
containedin the parameterlist ( 'PRMDATA' option). When needed,an empty reply is generatedby IUCV.

Note: The senderof a messagecannotdistinguishwhetherthe messagewas receivedor rejected.

5.5 Function REPLY

IUCV('REPLY',pathid,data,trgcls, [ prio ] ,[ prm] )

Result:msgid

The function returnsthe msgid.

In the codeof this function an IUCV REPLY (to reply to a message)is executed.The sendergetsan
externalinterrupt indicatingmessagecomplete.

Note: The lengthof the reply may not exceedthe lengthspecifiedby the sender exceptwhen the reply is
sentwith PRMDATA option. In this case,the lengthof the reply may not exceed8.
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6.0 Auxiliary Functions

Thereare two other functionsneededto usethis package.A query function givesthe usersomeinformation
(e.g.describesthe relevantcontentof the pendinginterrupt buffers)and a wait function allows the userto
entera wait state.

6.1 Function QUERY

IUCV('QUERY',qkeyword, [ others] )

Result:others

The parameterqkeywordis 'STATUS', 'CMSNAME', 'MVMID', 'VERSION', 'PATH', 'NEXT' or
'REPLY'. The further input parameters"others"dependon the qkeyword,asshownbelow. The function
returnsdatadependenton the qkeyword.

Note: The query function is allowedbeforeINIT.

IUCV('QUERY','STATUS')

Result: init error intstatus

where'STATUS' is a keyword.The function returnsthe threeitems 'init', 'error' and 'intstatus'in the return
string.

IUCV('QUERY','CMSNAME')

Result:cmsname

where'CMSNAME' is a keyword.The function returnsthe currentCMSIUCV name.

IUCV('QUERY','MVMID')

Result:mvmid

where'MVMID' is a keyword.The function returnsthe currentmonopolizedvmid.

IUCV('QUERY','VERSION')

Result:nameversiondate

where'VERSION' is a keyword.The function returnsname('RXIUCVFN'), version(currently 1.36) and
dateof the package.
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IUCV('QUERY','PATH', [ pathid] )

Result:pathlist | [ pathid vmid]

where'PATH' is a keyword.When no pathid is specified,the function returnsthe list of all currentpathids.
Otherwiseit returnsthe pathid and the correspondingvmid, when available.

IUCV('QUERY','NEXT', [ type] ,[ pathid] ,[ msgcls] )

Result:pending[ type pathid others]

where'NEXT' is a keyword.The function alwaysreturnsthe numberof pendinginterrupt buffersand,when
available,type, pathid and other informationdependingon the type:

01 Pendingconnection:
msglim vmid prio userdata

02 Connectioncomplete:
msglim userdata

03 Pathhasbeensevered:
userdata

04 Pathhasbeenquiesced:
userdata

05 Pathhasbeenresumed:
userdata

06 Pendingpriority messagecompletion:
msgidsrccls[ rpl rpllength]

07 Pendingnonpriority messagecompletion:
msgidsrccls[ rpl rpllength]

08 Pendingpriority message:
msgid trgcls msglength[ rpl rpllength]

09 Pendingnonpriority message:
msgid trgcls msglength[ rpl rpllength]

Note: As an output from QUERY-NEXT, 'userdata'is alwayscontainedin the last 18 bytesof the result
string. It consistsof 16 bytesactualdataenclosedby ' < ' and ' > ' to allow easierparsingin REXX. The
output 'prio' for a pendingconnectionis either 'Pr' or 'Nonpr'. The result item 'rpl' is 'Reply'.

IUCV('QUERY','REPLY',pathid, [ srccls] )

Result:data

where'REPLY' is a keyword.The function returnsthe reply data.

6.2 Function WAIT

IUCV('WAIT',seconds, [ how] )

Result:extint
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The parameter'how' indicateswhethera wait stateshouldbe enteredevenwhen interrupt buffersarealready
pending.Its valuecaneitherbe a keyword or a number.As a numberit indicateshow many interrupt
buffers(at least)haveto be pendingto enterno wait state.The function returnsa hexadecimalstring four
charactersin lengthdescribingthe interrupt causingthe endof the wait:

0000 Interrupt from the console(or other I/O interrupts)
0080 The timer expired
4000 IUCV interrupt buffer pending
00xx Other externalinterrupt type (CP commandEXTERNAL xx)

For all other externalinterruptsthe new externalPSW is loaded,which was in EXTNPSW beforeit was
overwrittenby the INIT function.

VM/SP usesthe interval timer in the STIMER and TTIMER macroswhich resultsin a '0080'external
interrupt.RXIUCVFN version1.11 alsosupportsVM/XA wherethe clock comparatoris usedinsteadof
the interval timer resultingin '1004'externalinterrupts.However,an externalinterrupt of type '0080' is
reportedalsoon VM/XA systemswhen the timer expires.

The parameter'how' is usedto control waiting in presenceof pendingIUCV interrupt buffers.A positive
numberallows preventingalreadypendingIUCV interrupt buffers from causingthe WAIT function to ter-
minate.In other words, the REXX programcan wait for the next IUCV eventin spiteof a numberof
pendingIUCV interrupt buffers,which it decidedtemporarilynot to handle. This featureavoidsa nonpro-
ductivebusy loop aroundthe WAIT function. The following table showswhetherthe WAIT function
immediatelyterminatesdependingon 'pending'(as reportedby the QUERY-NEXT function) and 'how':

how | NOWAIT WAIT n n+1
pending |

0 | No No No No
n | Yes No Yes No

Note: The WAIT function terminateswheneveran interrupt occursin the virtual machine.Especially,if a
REXX-EXEC usingRXIUCVFN with CMS IUCV runs togetherwith anotherIUCV programusingCMS
IUCV, WAIT also reportsIUCV interruptsfor the other program.In other word, WAIT may terminate
with the result '4000'while QUERY-NEXT doesnot show pendinginterrupts.
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7.0 Support for REXXWAIT

REXXWAIT (alsocalledREXX/WAIT) providesaccessto a centralwait function. (SeeREXXWAIT
SCRIPT for more information.)When the REXXWAIT MODULE is available,RXIUCVFN supportsits
functions. Especially,combinationsof the WAIT and QUERY-NEXT functionsof RXIUCVFN canbe
replacedby calls of the WAIT function of REXXWAIT.

7.1 The REXX Function WAIT

WAIT(...,'IUCV' [ 'TYPE' type] [ 'PATH' pathid] [ 'MSGCLS' msgcls] ,...)

Result:rc 'IUCV' type pathid others

The function call waits for a pendinginterrupt buffer matchingthe type, pathid and messageclassinforma-
tion specified(if no one is alreadypending)and returnsa string similar to the result of the QUERY-NEXT
function, but with the keyword 'IUCV' as the first token and without the numberof pendinginterrupt
buffers. Waiting for IUCV eventscan be restrictedto a specific type, path and/ormessageclass.The
keyword 'IUCV' comesfrom the way REXXWAIT reportsevents.More than one eventfor RXIUCVFN
canbe enteredin one call of the WAIT function:

res = WAIT('IUCV PATH 7','CONS','IUCV TYPE 3 PATH 5','IUCV','TIME 10S')

is legal. SinceREXXWAIT processesthe eventsin the sequenceentered,any IUCV eventfor pathid 7 is
reportedto the REXX programbeforea console,a path 5 severed,or anotherIUCV event(assumingno
explicit defaultshavebeensetusing the SETVALUE function) when someof theseeventsarealready
pending.The timer-expiredeventcomeslast and is only reportedwhen no other eventis pendingor has
happenedbeforethe timer hasexpired.

Note: Waiting for 'IUCV' eventsthroughREXXWAIT is only enabledwhen RXIUCVFN is initialized for
CMS IUCV using the method'Cms' or 'Application' in the INIT function. However,'Application' cannot
be usedtogetherwith a monopolizedvmid due to the way RXIUCVFN resolvesthe incompatibility
betweenCMS IUCV and PVM IUCV.

In addition to the valuesdefinedby REXXWAIT, the function returnsthe following return codes:

10 No pendinginterrupt buffer with buffer pool overflow

When waiting is restrictedto specific type, pathid or messageclass,no correspondinginterrupt buffer is
pending,but IUCV interruptsaredisabledbecauseof buffer pool overflow, the function terminateswith a
return code10 to makethe programawareof this fact. (This may not alwaysbe what a REXX programmer
expects.A call of the form WAIT('IUCV PATH 7','IUCV') may terminatewith a return code10 becauseof the
first argumentand despitethe secondargument.)

7.2 The REXX Function SETVALUE

SETVALUE('IUCV' [ 'TYPE' type] [ 'PATH' pathid] [ 'MSGCLS' msgcls] )

Result:rc olddefaults
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This function call setsthe default type, pathid and/ormessageclassfor waiting on IUCV events.(In a
REXX program,the result string without 'rc' can directly be usedto resetthe defaultsbeforetermination.)
Initially, the defaultsare 'TYPE * PATH * MSGCLS *'.

7.3 The REXX Function QUERYVALUE

QUERYVALUE('IUCV VERSION')

Result:rc nameversiondate

The function call returnsthe sameresult as the QUERY-VERSIONfunction and can be usedinsteadof it.

QUERYVALUE('IUCV DEFAULTS')

Result:rc defaults

This function call returnsthe currentdefaultsettingsfor type, pathid and messageclass.

7.4 The REXX Function RESETVALUE

RESETVALUE('IUCV')

Result:rc

This function call resetsthe defaultsfor type, pathid and messageclass,and returnsno data.
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8.0 Examples

To give potentialusersan ideaof how to usethe functionsof this package,a sampleof an IUCV communi-
cationspatternand two examplesareattached.The first exampledemonstrateshow to makeuseof IUCV in
a terminal session,while the secondexampleshowsa REXX-EXEC making useof IUCV to receiveVM
messagesfrom RSCSthrougha path with the CP service'*MSG'.

8.1 IUCV Communications Pattern

Figure 3 showsa possiblecommunicationtracein visual form involving a serverand two clients.The two
clientsconnectto the serverand senddata.

ÚÄÄÄÄÄÄÄÄÄ¿ ÚÄÄÄÄÄÄÄÄÄ¿ ÚÄÄÄÄÄÄÄÄÄ¿
³SNDSAMPL³ ³RCVSAMPL³ ³SNDSAMPL³
³ Client ³ ³ Server ³ ³ Client ³
³ 1 ³ ³ ³ ³ 2 ³
ÀÄÄÄÄÄÄÄÄÄÙ ÀÄÄÄÄÄÄÄÄÄÙ ÀÄÄÄÄÄÄÄÄÄÙ

1 . . .
2 ÄCONNECTÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄH .
3 IÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄACCEPTÄ .
4 ÄMessageÄÄÄÄÄÄÄÄÄÄÄ¿ . .
5 . ³ . ÚÄÄÄÄÄÄÄÄÄÄÄCONNECTÄ
6 ÄMessageÄÄÄÄÄÄÄÄÄÄ¿³ . ³ .
7 . ³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄH ³ .
8 . ÚÄÄÄÅÄÄMsg Complete Ä ³ .
9 . ³ ³ IÄÄÄÄÄÄÄÄÄÄÄÄÄÙ .

10 . ³ ³ ÄACCEPTÄÄÄÄÄÄÄÄÄÄÄÄ¿ .
11 . ³ ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄH ³ .
12 . ³ÚÄÄÄÄÄMsg Complete Ä ³ .
13 . ³³ . ÀÄÄÄÄÄÄÄÄÄÄÄÄÄH
14 . ³³ . ÚÄÄÄÄÄÄÄÄÄÄÄMessageÄ
15 . ³³ . ³ÚÄÄÄÄÄÄÄÄÄÄMessageÄ
16 . ³³ . ³³ÚÄÄÄÄÄÄÄÄÄMessageÄ
17 IÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ . ³³³ .
18 IÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ . ³³³ .
19 ÄSEVERÄÄÄÄÄÄÄÄÄÄÄÄÄ¿ . ³³³ .
20 . ³ IÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³³ .
21 . ³ ÄMsg Complete ÄÄÅÅÄÄ¿ .
22 . ³ IÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ³ ³ .
23 . ³ ÄMsg Complete ÄÄÄÅÄ¿³ .
24 . ³ IÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÙ ³³ .
25 . ³ ÄMsg Complete ÄÄÄÄ¿³³ .
26 . ÀÄÄÄÄÄÄÄÄÄÄÄÄÄH ³³³ .
27 . . ³³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄH
28 . . ³ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄH
29 . . ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄH

Figure 3. SampleIUCV communicationspattern

In line 2 and 3, the path betweenclient 1 and the servergetsestablishedwith the two functionsCONNECT
and ACCEPT. The arbitrary 'Message'(e.g. in line 4) getssentthroughthe SEND function, and the 'Msg
Complete'(e.g. in line 8) getssentwhen the serverissuesthe RECEIVE function (for one-waycommuni-
cations)or the REPLY function (for two-way communications).When client 1 is done,it issuesthe SEVER
function. Also the serverwill issuethe SEVER function to completelyreleasethe path,but this is not shown
becauseit doesnot get forwardedto the client. (At the endof the trace,the path betweenclient 2 and the
serveris still established.)
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8.2 Sample of an Interactive Session

Using the following small REXX-EXEC 'IUCV'

/* IUCV -------------------------------------------------------------*/
trace o
parse arg argstring
interpret 'response =' argstring
say response
exit rc

the functionsof the packagecan be usedto work interactivelywith IUCV. In the following sessionboth
sidesof the IUCV connectionwereplayedon the sameuserid.To distinguishthesetwo sidesthe linear
sessionis structuredwith horizontaloffsets(INIT and TERM aresomewherein between).

iucv iucv(init,2)
2
R;

iucv iucv(connect,'RFH',255,'PRIO')
0 255
R;

iucv iucv(query,next)
1 1 1 255 RFH Pr < >
R;
iucv iucv(accept,1,255,'PRIO')
1 255
R;

iucv iucv(query,next)
1 2 0 255 < >
R;
iucv iucv(send,0,'Hello',2,3)
2304
R;

iucv iucv(query,next)
1 9 1 2304 3 5
R;
iucv iucv(receive,1,3)
Hello
R;

iucv iucv(query,next)
1 7 0 2304 2
R;
iucv iucv(query,next)
0
R;
iucv iucv(sever,0)

R;
iucv iucv(query,next)
1 3 1 < >
R;
iucv iucv(query,next)
0
R;
iucv iucv(sever,1)

R;
iucv iucv(term)

R;
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This samplesessionmay give potentialusersthe idea that IUCV canbe usedvery easilywith that package.
But one shouldnot forget that IUCV connectionsproduceasynchronouseventsand we poor mortalsare
trainedto think sequentiallyand not in parallel.

8.3 Sample CMS IUCV Session

The connectionsetupfor an interactiveIUCV sessionusingCMS IUCV is shown.The REXX-EXEC
'IUCV' hasbeenmodified to redisplaythe argumentstring, and argumentstring and result string areboth
displayedwith a time stampin front.

iucv iucv('INIT',10,'CMS','SERVER ')
09:27:04 iucv('INIT',10,'CMS','SERVER ')
09:27:04 10
R;

iucv iucv('INIT',1,'CMS','CLIENT ')
09:27:22 iucv('INIT',1,'CMS','CLIENT ')
09:27:22 1
R;

iucv iucv('WAIT',3600)
09:27:34 iucv('WAIT',3600)

iucv iucv('CONNECT','RFH',255,'N','SERVER ')
09:27:53 iucv('CONNECT','RFH',255,'N','SERVER ')
09:27:53 0 255
R;

09:27:53 4000
R;
iucv iucv('QUERY','NEXT')
09:28:09 iucv('QUERY','NEXT')
09:28:09 1 1 0 255 RFH1 Nonpr <SERVER ........>
R;

iucv iucv('WAIT',3600)
09:28:20 iucv('WAIT',3600)

iucv iucv('ACCEPT',0,255,'N','Anything')
09:28:57 iucv('ACCEPT',0,255,'N','Anything')
09:28:57 0 255
R;

09:28:57 4000
R;
iucv iucv('QUERY','NEXT')
09:29:08 iucv('QUERY','NEXT')
09:29:08 1 2 0 255 <Anything........>
R;

The userid'RFH' initializes CMS IUCV underthe name'SERVER'.The client userid'RFH1' alsouses
CMS IUCV and initializes underthe name'CLIENT'. To start a connectionwith the server,the client calls
CONNECT with the serversCMSNAME (i.e. 'SERVER') in the first eight bytesof the userdatafield.

Note: RXIUCVFN padsthe userdatafield with X'00'. Therefore,the CMSNAME of the servermust be
paddedwith blanksin CONNECT. Otherwise,CMS IUCV seversthe connectionrequestbecause
'SERVER'paddedwith blanksand 'SERVER'paddedwith X'00' is not the same.

8.4 The REXX-EXEC QUSER

The well-known CMS EXEC 'NQUERY' canbe usedto query the statusof one or more computerusers
on the samecomputeror on other computers(VM installationsonly) connectedvia the RSCSnetwork.
The answeris displayedon the invoker'sterminal asa VM message.The following REXX-EXEC receives
thesemessagesvia an IUCV connectionwith the CP service'*MSG' and allows the answerto be stackedfor
usein other EXEC's. (Only the query of the statusof one computeruseris supportedand no useof the
nicknamefacility is made.)
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/* QUSER------------------------------------------------------------*/
trace o

parse arg argstring
argstring = strip(argstring)
if substr(argstring,1,1) = '?' then do

say 'Use the "QUSER" command to query the status of a computer user'
say 'on your computer or on other computers that are connected to'
say 'your computer via the RSCS network. The format of the command'
say 'is: '
say ' QUSERuserid <AT <nodeid>> <(<Timeout timeout> <STack><)>>'
say ' Default: yournode 10 (seconds) '
exit 100

end

/* Who am I, anyway? */
address command 'IDENTIFY ( LIFO'
parse upper pull userid . locnode . rscsid .

/* Split arguments into parameters and options */
parse upper var argstring parameters '(' options ')' rest

/* Parse the parameters */
parse var parameters quser at qnode rest
if quser='' then call error 24 'No names specified'
if at¬='AT' & at¬='' then call error 24 'Invalid parameters specified'
if rest¬='' then call error 24 'Invalid parameters specified'
if qnode='' then qnode = locnode
if length(quser)>8 then call error 24 'Invalid user' quser
if length(qnode)>8 then call error 24 'Invalid node' qnode

/* Parse the options */
timeout = 10
stack = 0
do forever

parse var options token options
select

when token='' then leave
when abbrev('STACK',token,2)=1 then stack = 1
when abbrev('TIMEOUT',token,1)=1 then do

timeout_error = '20 Invalid timeout'
parse var options timeout options
if datatype(timeout)¬='NUM' then call error timeout_error
timeout = format(timeout,,0)
if timeout<1 | timeout > 3600 then call error timeout_error

end
otherwise call error 20 'Invalid option'

end
end

/* Initialize the response line etc. */
line = ''
others = 0

/* Load RXIUCVFN and initialize IUCV if needed */
if qnode¬=locnode then do

address command 'RXIUCVFN TEST'
notloaded=rc
select

when notloaded=0 then nop
when notloaded=1 then address command 'RXIUCVFN LOAD'
otherwise call error 45 'Problems with loading RXIUCVFN'

end
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iucverror = 0
iucvresponse = IUCV('QUERY','STATUS')
if rc¬=0 then iucverror = 1
if ¬iucverror then do

parse upper var iucvresponse init .
select

when (init='YES' | init='CMS') then iucvinit = 1
when init='NO' then do

iucvinit = 0
iucvresponse = IUCV('INITIALIZE',1)

end
otherwise iucverror = 1

end
end
if ¬iucverror then do

iucvresponse = IUCV('CONNECT','*MSG',255)
if rc=0 then parse upper var iucvresponse pathid .
else iucverror = 1

end
end

/* Make the appropriate query for a local request */
if qnode=locnode then do

address command 'MAKEBUF'
address command 'EXECIO 1 CP (LIFO STRING QUERY USER' quser
if queued()>0 then parse pull line
address command 'DROPBUF'

end

/* Make the appropriate query for a remote request */
if qnode¬=locnode then do

if ¬iucverror then do
address command 'MAKEBUF'
address command 'EXECIO 1 CP (LIFO STRING QUERYSET'
if queued()>0 then parse pull msg savemsg .
if msg¬='MSG' then savemsg = 'ON'
savemsg = left(savemsg,4)
address command 'DROPBUF'
address command 'CP SET MSG IUCV'
address command 'CP SMSG' rscsid 'CMD' qnode 'CPQ USER' quser
found = 0
wait = 1
do while(¬found & ¬iucverror)

extint = IUCV('WAIT',timeout,wait)
if rc¬=0 then iucverror = 1
if extint¬='4000' then leave
iucvresponse = IUCV('QUERY','NEXT',,pathid,1)
parse upper var iucvresponse cpending ctype .
if cpending>0 then do

select
when ctype=2 then nop
when ctype=3 then iucverror = 1
when ctype=9 then do

fromuser = IUCV('RECEIVE',pathid,1,8)
if rc¬=5 then iucverror = 1
fromuser = strip(fromuser)
message = IUCV('RECEIVE',pathid,1)
if rc¬=0 then iucverror = 1
message = strip(message)
if fromuser=rscsid then do

parse var message text rest
if left(text,6)='DMTRGX' then message = rest
Parse var message next rest
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if next='FROM' then do
parse var rest fromid rest
parse var fromid msgnode '(' msguser '):' etc
if msguser¬='' then do

fromuser = msguser 'at' msgnode
message = rest

end
end

end
else fromuser = fromuser 'at' locnode
if fromuser=rscsid then found = 1
parse var message . ' CPQ: ' line
if fromuser¬=rscsid | line='' then do

say 'Message from' fromuser':'
say message
others = 1

end
end
otherwise nop

end
end
wait = IUCV('QUERY','NEXT',0) + 1 /* no valid type */

end
address command 'CP SET MSG' savemsg
do forever /* because we do not want to loose anything */

iucvresponse = IUCV('QUERY','NEXT',9,pathid,1)
parse upper var iucvresponse cpending ctype .
if ctype='' then leave
fromuser = IUCV('RECEIVE',pathid,1,8)
fromuser = strip(fromuser)
message = IUCV('RECEIVE',pathid,1)
message = strip(message)
say 'Message from' fromuser':'
say message
others = 1

end
end

end

/* Terminate IUCV and unload RXIUCVFN if needed */
if qnode¬=locnode then do

if ¬iucverror then iucvresponse = IUCV('SEVER',pathid)
if ¬iucverror & ¬iucvinit then iucvresponse = IUCV('TERM')
if notloaded then address command 'NUCXDROP RXIUCVFN'
if iucverror then call error 50 'IUCV problems'

end

/* Give the user an answer */
parse var line text rest
if left(text,6)='DMKCQY' then line = rest
if others then say ' '
if qnode¬=locnode & line='' then do

say 'The appropriate answer may arrive later as a message!'
select

when extint='4000' then call error 60 'No correct message found'
when extint='0080' then call error 60 'Timeout occurred'
otherwise call error 60 'Other external interrupt stopped query'

end
end
if stack then queue '*' line
else say line
exit 0
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/* Error message and exit routine */
error: parse arg return_code error_message

say '*** Error ***' error_message
exit return_code

Many local changesin CP and RSCSprogramsmakethe life of suchEXEC's very difficult. RSCSmessages
describingan event(suchas 'nodexyz not connected')canvary from nodeto node.Another problemof the
aboveEXEC is the fact that other VM messagescanarrive while the EXEC expectsone specificVM
messagefrom RSCSso that a 'sophisticated'analysisis needed.

8.5 Further Examples

The two REXX programsRISERVER EXEC and RICLIENT EXEC providedwith the REXXIUCV
packageshow a simpleclient-serverapplication. The servercode(RISERVER)sendsinformation to as
many clients (RICLIENT) asconnect.The serveracceptsconnectionrequestsas long as thereis a free path
to use.The clientsconnectedat the sametime areservicedin parallel.

The REXX Handbookby GabrielGoldbergand Philip H. Smith III (McGraw-Hill, and IBM form number
SB20-0020)containsa chapteraboutREXXIUCV in which anothersimpleclient-serverapplicationis pre-
sented.Especially,robustnessand economicalresourceusearediscussed.
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