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Transaction Processing Facility

Overview

= Programming Challenge Setup
= Discussion of a Solution
= Aside: a Z Command Server
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Programmers Challenge Setup

Client

= Server

echolnfonodes Application
Verify XML
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SOAP Client

= HTML page
» Sends a SOAP message to TPF
— Input the IP address and your TPF application name
— Application name is used for routing the message
— Response displayed is the output from your application
» Verify message using XML4C parser on TPF
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SOAP Server

= z/VM® System with following APARSs applied
» SPE PJ29396
— PUT18
— TPF SOAP 1.2 Server Support
» PJ29500, PJ29681, PJ29716
— Small fixes
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SOAP Message Flow

—_—

| Soap Input Message | | Soap Output Message |
—

—

—
| TPF Soap Handler Exit |

<

| Translate to Host Encoding |

~—

| XML Scanner |

—

| iInfoNodes structure |

~—

| TPF Soap Application Handler Exit |

quur Application }/
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SOAP Program Flow Part 1

Any Transport Layer DLM CSO2

Example: mod_tpf soap.c tpf_soap_handler_exit()
User EXxit
LLM CTBX

translate_latinl to_ebcdic()
translate _unicode to_ebcdic()

DLM CSOA
tpf_soap_handler()

DLL CB2B
XML Scanner

DLM CSO4
tpf_soap_appl_handler()

User EXxit
| Your Application I
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SOAP Program Flow Part 2

\

| Your Application |

LLM CTBX
—>| translate_ebcdic_to_latin1()
translate _ebcdic_to_unicode()

DLM CSO3
tpf_soap_build_fault()
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InNfoNodes Structure
documentNodePublic

contentNode  contentNode
# el enents
# contents
infoNodes elementNode elementNode
docunent NodePubl i ¢
el enent Node
attri but eNode
cont ent Node \—/'\ —
nanespaceNode attributeNode  attributeNode
\ A EEEEENER
—)
namespaceNode namespaceNode
prefix prefix
uri uri
_\_——_" —
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INfoNodes Relations

elementNode

elementNode T
0-1 el ement Node par ent

O- Many el enment Node chil dren
O- Many attri but eNode

O0- Many cont ent Node

0-1 namespaceNode

/1 contentNo contentNode

apfiguteNod attributeNode

—

elementNode elementNode
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SOAP Message Example

<?xml version="1.0" encoding="is0-8859-1"?>
<l--sample SOAP XML message-->

<SOAP-ENV:Body>
<m:SampleApplication xmlns:m="http://schemas.eal.com/uii">
<m:passenger>
<m:name>John Doe</m:name>
<m:address city="Anytown">123 Main Street</m:address>

</m:passenger>
</m:SampleApplication>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

<SOAP-ENV:Envelope xmIns:SOAP-ENV="http://www.w3.0rg/2001/06/soap-envelope">

IBM Education
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InNfoNodes Example 1

documentNodePublic contentNode

6 el enents

Qcont ent s

infoNodes

document NodePubl i ¢
el enent Node

attri but eNode

cont ent Node
nanmespaceNode

sample SOAP XML message |

elementNodes
Envel ope || Body || Sanpl eAppl i cati on

T S~ —

passenger nane || addr ess

I O

attributeNode

namespaceNodes

SOAP-ENV

http://www.w3.0rg/2001/06/soap-envelope

m
http://schemas.eal.com/uii
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INfoNodes Example 2
elementNode elementNode

Ervetope | oy | |
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echolnfonodes Application

= URL
> http://x.xxx.xxx.xx/echolnfonodes

= SOAP Message

<?xm version="1.0" encodi ng="i so-8859-1"7>
<! --sanpl e SOAP XM. nessage- - >
<SQOAP- ENV: Envel ope xm ns: SOQAP- ENV="ht t p: / / www. W3. or g/ 2001/ 06/ soap- envel ope" >

<SQAP- ENV: Body>
<m Sanpl eApplication xmns: m="http://schenas. eal.comuii">
= "test doc">

<mfeature mtype
traverse &anp; display

</ mfeature>
</ m Sanpl eAppl i cati on>
</ SQAP- ENV: Body>
</ SQAP- ENV: Envel ope>

© 2004 IBM Corporation
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echolnfonodes Application Packaging

cso4. mak

cso4. cpp CS05.cC

DLM

t ransl at eout put nessage. hpp

ctrn. mak

)\

DLL

TPF Users Group Acapulco May 2004
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echolnfonodes Application CSO4

I nt CSAA(i nfoNodes **i nf oNodes,
soapMsg *i nput Msg,
soapMsg *out put Msg,
comsBi nding *binding ) {
| f (strstr(bindi ng->appl Routingl nfo,"echolnfonodes”) 1= 0) {
[/ Call echol nfonodes()
/[l 1f not OK generate build fault nessage
/1 Transl ate output into clientEncodi ng
} else {
return SendError Repl ySender

}
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echolnfonodes Application echolnfonodes

= Basic algorithm:
» Display the document
— Display the contents
» For all elements
— Display the element
— Display the elements namespace
— For all attributes
* Display the attribute
e Display the attributes namespace
e For all contents
+ Display the contents
— For all contents
e Display the contents
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echolnfonodes Application echolnfonodes 1

I nt CSOb(i nf oNodes** i nfo,
soapMsg* i nput Msg,
soapMsg* out put Msg,
commsBi ndi ng* coms) {

/1 Initialization

el enent Node* el enment = (*info)->elenent ptr;
attributeNode* attribute = (*info)->attribute ptr;
cont ent Node* content = (*info)->content ptr;
namespaceNode* nanespees = (*info)->nanespace ptr;
/'l Display the docunent
for(int 1=0; i < doc->nunContents; ++i) {

/1 Display the content

}

conti nued on the next page

docunent NodePubl i c* doc = (docunent NodePublic*) (*i nfo)->docnhode ptr;

TPF Users Group Acapulco May 2004 IBM Education
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echolnfonodes Application echolnfonodes 2

for(int i = 0; I < doc->nuntl enents; ++i, ++elenent) {
/1 Display the el enent
| f (el enent - >i ndNanespace) {
/1 Display the el enents nanespace
}
for(int | =0; ] < elenent->numAttributes; ++) {
[l Display the attribute
i f(attribute->i ndNanmespace) {
/[l Display the attri butes nanespace
}
for(int k = 0; k < attribute->nunContents; ++k) {
[/ Display the content

}
}
for(int | = 0; | < elenent->nunContents; ++) {
[l Display the content
}
}
}
TPF Users Group Acapulco May 2004 IBM Education
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Building an Output Message in C

= Allocating buffer space
» Calculate first
» Bigger than ever needed, using malloc(«)
» On the fly, using realloc()

= Keeping track of buffer usage

= Formatting of data

len += sprintf(&utput[len], "\n\nCONTENT NCDE :\n\n data ")

strncat (&output[len], content->data, content->datalLen);
| en = strlen(output);
len += sprintf(&utput[len], "\n%%\ n%%\ n% %\ n% %\ n",

" dat al en ", content->dat alLen,

" content Type ", content->type,

" reference ", content->reference,
" nextPtr ", content->nextPtr);
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Building an Output Message in C++

= Let an ostrstream take care of things

out put << "\ n\nCONTENT NCDE :\n\n data "
out put.wite(content->data, content->datalen);

out put << "\n datalen " << content->datalLen
<< "\'n content Type " << content->type
<< "\'n reference " << content->reference
<< "\'n nextPtr " << content->nextPtr;
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verifyXML Application

= URL
> http://X.xxx.xxx.xx/verifyXML
= SOAP Message

<?xm version="1.0" encodi ng="i so-8859-1"7>

<I--sanple SOAP XM. nessage-->

<SQAP- ENV: Envel ope xm ns: SOQAP- ENV="ht t p: / / ww. W3. or g/ 2001/ 06/ soap- envel ope" >
<SQAP- ENV: Body>

Any XML Message

</ SQAP- ENV: Body>
</ SCAP- ENV: Envel ope>
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verifyXML Application Packaging

TPF Users Group Acapulco May 2004

cso02. mak w

DLM

ct ug. nmak W

DLM

IBM Education

CS02.C

ct ug. cpp
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verifyXML Application CSO2

#pragma map(verify xm , " CTUG")

I nt CSQ2(soapMsg* i nput Msg,
soapMsg* out put Msg,
comsBi ndi ng* binding ) {
| f (strcasecnp(bi ndi ng->appl Routinglnfo,"/verifyXM") == 0) {
verify xm (i nput Msg, output Msg, binding);
return(222);

}
retur n( TPF_CONTI NUE_DO TRANSLATE) ;
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verifyXML Application CTUG

I nt CTUJ soapMsg* i nput, soapMsg* out put, commsBi ndi ng* coms) {

MenBuf | nput Sour ce* nmenBuf =
new MenBuf | nput Sour ce((const XM.Byte*)i nput - >XM_ptr,
I nput - >nsglLengt h, "chal | enge", f al se) ;

DOVPar ser * parser = new DOWPar ser;
try {
par ser - >par se( *nmenBuf) ;
| f (parser->getErrorCount () == 0) {
Il OK
} else {
[l Error
}
} catch (...) {
[l Error

}
}
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Discussion of a Solution
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Solution Packaging

cso4. mak cso4. cpp CS05. C

DLM

chal | enge. hpp

b

chal . mak w chal | enge. cpp \—/
t r ansl at eout put nessage. h
DLL P g Pp

DLL A

ctrn. mak w t ransl at eout put nessage. cpp
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CS0O4
| f (strstr(coms->appl Routingl nfo, "echol nfonodes™) 1= 0) {
rc = echol nfonodes(info, input, output, coms);
} else if(strstr(coms->appl Routinglnfo,"challenge”) = 0) {

rc = challenge(info, input, output, comms);

} else {
[ Error

}
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challenge.cpp pseudocode

= Some basic error handling
» Input parameters are pointers!
— Ensure there is an XML input message
— Ensure there is an infoNodes structure
= |terate through the infoNodes structure's elementNodes
» Find an element with localName "Iniata"
» From its contentNode find the data (for datalLen)
= |f found
» Build SOAP output message
» Translate output message
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challenge.cpp Part 1 of 4

#1 ncl ude
#1 ncl ude
#1 ncl ude
#1 ncl ude
#1 ncl ude
#1 ncl ude
#1 ncl ude

"“chal | enge. hpp"

"transl at eout put nessage. hpp"
<strstream h>

<c_soap. h>

<ctype. h>

<stdlib. h>

<strings. h>

#pragma export (challenge)

i nt chal | enge(i nfoNodes** info, soapMg* i nput,

| (1 nput->XM.ptr == 0) {
return SendReply;
} elseif(*info == 0) {

return ErrorRepl yNeeded;
}

conti nued on the next page...
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challenge.cpp Part 2 of 4

docunent NodePubl i c* docunent =(docunent NodePublic*) (*i nfo)->docnode ptr;
el enent Node* el ement =(*info)->el enent ptr;

attri buteNode* attribute =(*info)->attribute ptr;

cont ent Node* content =(*info)->content ptr;

nanmespaceNode* nanespees =(*i nfo)->nanespace ptr;

if((attribute == 0) || (element == 0) || (content == 0) ||
(docunment == 0) || (namespees == 0)) {
return ErrorRepl yNeeded,;
}
ostrstream | ni at a;
for(int i = 0; I < docunent->nuntl enents; ++i, ++elenent) {
I f(strncasecnp((const char*)el enent->| ocal Nane, "| ni ata",
el enent - >l ocal NaneLen) == 0) {
| niata. wite((content+el enent->contentPtr-1)->data,
(cont ent +el enent - >content Ptr- 1) - >dat aLen) ;
}
}

conti nued on the next page...
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challenge.cpp Part 3 of 4

i f(lniata.pcount() == 0) {
return SendError Repl ySender;

}

ostrstream o0s;
0s << "<?xm version='1.0" encodi ng='iso0-8859-1"?>\n";
i f (1 nput->version == SCAP1_1) {

0s << "<SOAP- ENV: Envel ope\ nxm ns: SOAP- ENV=" htt p: // schenma. xm soap. or g"

<< "/ soap/ envel ope' >\ n<SOAP- ENV: Body>\ n";
} else {

0s << "<SOAP- ENV: Envel ope\ nxn ns: SOCAP- ENV=" htt p: / / www. W3. or g"

<< "/ 2001/ 06/ soap- envel ope' >\ n<SOAP- ENV: Body>\ n";
}

0s << "\ n<foundLni ata>\n";
os.wite(lniata.str(), Iniata.pcount());
0s << "\ n</foundLni ata>\n";

conti nued on the next page...
TPF Users Group Acapulco May 2004 IBM Education
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challenge.cpp Part 4 of 4

0s << "\ n</ SOAP- ENV: Body>\ n</ SQAP- ENV: Envel ope>";

out put - >nmsglLengt h = os. pcount ();
out put ->XM.ptr = o0s.str();
out put - >cl i ent Encodi ng = TPF_CCSI D _LATI N1;

t ransl at eQut put Message( out put, comms);

| f (out put->XM.ptr) {
return SendReply;

} else {
return ErrorRepl yNeeded;

}

TPF Users Group Acapulco May 2004 IBM Education
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Aside: a Z Command Server
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tpfCommand Application

= URL
> http://X.xxX.xxx.xx/tpfCommand
= SOAP Message

<?xm version="1.0" encodi ng="i so-8859-1"?>

<! --sanpl e SOAP XM. nessage- - >

<SQOAP- ENV: Envel ope xml ns: SQAP- ENV="ht t p: / / www. W3. or g/ 2001/ 06/ soap- envel ope" >
<SQAP- ENV: Body>

<l ni at a>4E0000</ | ni at a>
<t pf Command>zst at </ t pf Conmand>

</ SQAP- ENV: Body>
</ SQAP- ENV: Envel ope>
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tpfCommand Application

<?xm version="1.0" encodi ng="i so-8859-1"7>
<SOAP- ENV: Envel ope xm ns: SOAP- ENV="ht t p: / / www. W3. or g/ 2001/ 06/ soap- envel ope" ><SOAP- ENV: Body>
<t pf Command>
CSMP00971 15.38.00 CPU-B SS-BSS SSU-HPN |S-01
STAT00121 15.38.00 SYSTEM STATUS DI SPLAY

0B FRAME COMMON SVB ECB
ALLOCATED 1360 5029 235 628 249
AVAI LABLE 1358 3335 230 490 225
SYSTEM HEAP FRAMES 633
THREAD FRAME PENDI NG 0
ACTI VE ECBS 23
DLY/ DFR ECBS 1
PROCESSED 3659
LOW SPEED 0
ROUTED 0
CREATED 68984
SNA 0
TCP/ 1 P | NPUT 96
TCP/ | P QUTPUT 43

END OF DI SPLAY+
</t pf Command>
</ SCAP- ENV: Body></ SOAP- ENV: Envel ope>

TPF Users Group Acapulco May 2004 IBM Education © 2004 IBM Corporation




Transaction Processing Facility

Aside: Program Command Routing Service

= Was introduced through APAR PJ28810 on PUT17

» Provide application with the ability to route TPF Commands to the
System Message Processor (SMP) by a given LNIATA

» PCRS will then route the resulting output to the given LNIATA

> |f the LNIATA is registered with PCRS, PCRS will spawn the
registered program with the output

TPF Users Group Acapulco May 2004 IBM Education
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PCRS API

#i ncl ude <t pfapi.h>

PCRS_RC t pf _pcrs(struct pcrs_input* pi);

t ypedef struct pcrs {

I nt operation; — PCRS REG STER
int  Iniata; T PCRS_UNREG STER
char pgm.nane[4]; PCRS_ROUTECNMD

char* comand;
I nt cnd | en;
} pcrs_input;
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PCRS Typical Usage

Register

Route
Command(s)

Unregister

#i ncl ude <t pfapi.h>

pcrs_input pi;

pi . operation = PCRS REGQ STER,
pi .l niata = 0x4E0000;

t pf _pcrs(&pi);

pi . conmmand = "zdsys";

pi.cnd _|en = 5;

pi . operation = PCRS ROUTECVD;
t pf _pcrs(&pi);

pi.operati on = PCRS UNREQ STER;

t pf _pcrs(&pi);

TPF Users Group Acapulco May 2004
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tpfCommand Application Packaging

cso4. mak cso4. cpp cso05.cC t pf command. cpp

DLM

chal. mak w__ out put cat cher. cpp \T?5ﬁ§rafgg;:;utnessage.hpp
DLM A

ct rn. mak ® t ransl at eout put nessage. cpp

DLL
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tpfCommand Application Flow

CS04()
» If applicable call tpfCommand()
tpfCommand()
» Extract LNIATA and Z-entry from SOAP message
» Register LNIATA with PCRS
» Send Z-entry to PCRS
» Create an event and wait
outputCatcher
» Copy the Z-entry output into a heap area
» Post the event
tpfCommand
» Build a SOAP return message containing the Z-entry output
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CS0O4
| f (strstr(coms->appl Routingl nfo,"echol nfonodes™) 1= 0) {
rc = echol nfonodes(info, input, output, conms);
} else if(strstr(coms->appl Routinglnfo,"challenge”) = 0) {

rc = chall enge(info, input, output, coms),;

} else {
rc = tpfConmand(info, input, output, coms);
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tpfcommand.cpp Part 1 of 8

i nt tpf Command(i nf oNodes** i nfo, soapMsg* input, soapMsg* out put,
commsBi ndi ng* coms) {
I f (1 nput->XM.ptr == 0) {
return SendReply;
} elseif (*info == 0) {
return ErrorRepl yNeeded;
}
docunent NodePubl i c* docunent =(docunent NodePublic*)(*info)->docnode ptr;
el ement Node* el enent =(*info)->el enent_ptr;
attri buteNode* attribute =(*info)->attribute ptr;
cont ent Node* content =(*info)->content ptr;
nanespaceNode* nanmespees =(*i nfo)->nanespace_ptr;

if((attribute == 0) || (element == 0) || (content == 0) ||
(docunment == 0) || (nanespees == 0)) {
return ErrorRepl yNeeded;

}

conti nued on the next page...
TPF Users Group Acapulco May 2004 IBM Education © 2004 IBM Corporation




Transaction Processing Facility

tpfcommand.cpp Part 2 of 8

unsi gned char* command = O;
i nt commandLengt h;
int Iniata = 0;

for(int i = 0; I < docunent->nuntl enents; ++i, ++elenent) {
| f (strncasecnp((const char*)el enent->| ocal Nane, "t pfconmand",
el ement - >| ocal NaneLen) == 0) {

command = (content +el ement - >content Ptr-1)->dat a;
commandLength = (cont ent +el enent - >content Ptr-1) - >dat aLen;

} else if(strncasecnp((const char*)el enent->l ocal Nane, "Il niata",
el enent - >| ocal NaneLen) == 0) {
sscanf ((const char*) (content +el enent->contentPtr-1)->data, " %3X",
& ni at a) ;
}
}
if((lniata == 0) || ((command == 0))) {
return SendError Repl ySender;
}
conti nued on the next page...
IBM Education © 2004 IBM Corporation
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tpfcommand.cpp Part 3 of 8

pcrs_input pi;
pi.operation = PCRS REQ STER;
pi.lniata = |niata;
strncpy(pi.pgmnanme, "CHAL", sizeof "CHAL");
PCRS RC rc;
i f((rc = tpf_pcrs(&pi)) !'= PCRS OK) {
if(rc !'= PCRS_LN ATA ALREADY_ REGQ {
return ErrorRepl yNeeded,;

}
}
pi . operation = PCRS ROUTECVD;
pi . command = (char*)comand;
pi.cnd_| en = commandLengt h;
i f(tpf_pcrs(&pi) !'= PCRS K) {
return ErrorRepl yNeeded;
}

conti nued on the next page...
TPF Users Group Acapulco May 2004 IBM Education
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tpfcommand.cpp Part 4 of 8

evObk event;

mencpy(event. evnbkn, "CHAL", sizeof "CHAL");

mencpy(event. evnbkn+si zeof "CHAL", & niata, sizeof I|niata);

| f (evntc(&event, EVENT _CB DA, "Y', 5, EVNTC NORM != 0) {
return ErrorRepl yNeeded,;

}

| f (evhwc(&event, EVENT _CB DA) = 0) {
pi . operation = PCRS UNREQ STER;

tpf _pcrs(&pi);
return ErrorRepl yNeeded,;

}

pi.operation = PCRS UNREGQ STER;
tpf _pcrs(&pi);

conti nued on the next page...
TPF Users Group Acapulco May 2004 IBM Education
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tpfcommand.cpp Part 5 of 8

if(!levtest(DA)) {
return ErrorRepl yNeeded,;
}
char* | evel A = (char*)ecbptr()->celcra;
char* syst enHeapAr ea;
mencpy( &syst enHeapAr ea, | evel A si zeof syst enHeapArea);
i nt nunber O Pages;
mencpy( &unber O Pages, | evel A + si zeof systenHeapArea, si zeof nunber O Pages) ;
char heapToken[ 8] ;
mencpy( heapToken,
| evel A + sizeof systenHeapArea + sizeof nunber O Pages,
si zeof heapToken);
i nt | engt hOf Message;
mencpy( & engt hOf Message,
| evel A + sizeof systenHeapArea + sizeof nunber OF Pages + sizeof heapToken,
si zeof nunber O Pages) ;
rel cc(DA);

conti nued on the next page...
TPF Users Group Acapulco May 2004 IBM Education
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tpfcommand.cpp Part 6 of 8

ostrstream o0s;
0s << "<?xm version='1.0" encodi ng='iso0-8859-1"?>\n";
i f (1 nput->version == SCAP1 1) {

0s << "<SOAP- ENV: Envel ope\ nxm ns: SOAP- ENV=" htt p: // schenma. xm soap. or g"

<< "/ soap/ envel ope' >\ n<SOAP- ENV: Body>\ n";
} else {

0s << "<SOAP- ENV: Envel ope\ nxm ns: SOAP- ENV=" htt p: / / www. W3. or g"

<< "/2001/ 06/ soap- envel ope' >\ n<SOAP- ENV: Body>\ n";
}

os << "\ n<t pf Command>\ n";

conti nued on the next page...
TPF Users Group Acapulco May 2004 IBM Education
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tpfcommand.cpp Part 7 of 8

char* p = systenHeapAreas,;
ci nf c(Cl NFC_WRI TE, CIl NFC_CMVHEAP) ;
for(i = 0; 1 < lengthO Message; ++i,
i f(lisprint(*p)) {
i f (*p = 0x15) *p = "\n';
el se *p = "X
}
}
p = strstr(systenHeapArea, " XXX");
whi l e(p) {
*p:";
++p;
*p:";
++p;
*P ='\n';
p = strstr(systenHeapArea, " XXX");
}
keyrc();

conti nued on the next page...
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0S.wWwite(systenHeapArea, | engt hOf Message) ;
rsysc(syst enHeapAr ea, nunber O Pages, heapToken) ;
0s << "\ n</tpf Command>\n";

0s << "\ n</ SOAP- ENV: Body>\ n</ SOAP- ENV: Envel ope>" << '\0';

out put - >msglLength = os. pcount () ;
out put->XM.ptr = o0s.str();
out put - >cl i ent Encodi ng = TPF_CCSI D _LATI N1;

t ransl at eQut put Message( out put, comms);

| f (out put->XM.ptr) {
return SendReply;
} else {
return ErrorRepl yNeeded,;

}

TPF Users Group Acapulco May 2004 IBM Education

© 2004 IBM Corporation




Transaction Processing Facility
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extern "C' void CHAL() {

if(!levtest(DO)) {
exit(0);
}

an0sg* onsg = (an0Osg*)ecbptr()->celcrO;
int I niata = onsg->anOlit;

/'l sizeof anOsg::anDlit + sizeof anOsg::anDnpl + sizeof anOsg::anDnp2
I nt magi ¢ = 5;

ost rstream os;
os.wite(&onsg->anDtxt , onsg->anOcct - magi Cc);

conti nued on the next page...
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I f((unsigned int*)onsg->anDfch = 0) {
unsigned int* fileAddress = (unsigned int*)onsg->an0Dfch,;
char fileld[2];
mencpy(fileld, onmsg->an0Orid, sizeof fileld);
rel cc(DO);
while(fileAddress !'= 0) {
onsg = (anOsg*)find record(DO, (const unsigned int*)&fil eAddress,
fileld, "\0', NOHOLD);
i f(onmseg == 0) fileAddress = O;
el se os.wite(&onsg->anDt xt , onsg->anOcct-nagic);
i f(fileAddress = 0) {
fileAddress = (unsigned int*)onsg->an0fch;
mencpy(fileld, onsg->anOrid, sizeof fileld);
}
crusa( 1, DO);
}
}

conti nued on the next page...
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i nt nunmber O Pages = (os.pcount() + 4K SIZE) / 4K Sl ZE;
char heapToken[8] ={ 'E, "D, "W, "I, "N, "0, "0, "0};
char* systenHeapArea = (char*)gsysc(nunber O Pages, heapToken);
| f (systenHeapArea ! = 0) {
ci nf c(Cl NFC_WRI TE, CIl NFC_CMVHEAP) ;
mencpy(syst enHeapArea, os.str(), os.pcount());
keyrc();
char* I evel A = (char*)getcc(DA GETCC TYPE, L4);
mencpy(l evel A, &systenHeapArea, sizeof systenHeapArea);
mencpy (|l evel A+si zeof syst enHeapArea, &unber O Pages, si zeof nunber O Pages) ;
mencpy (|l evel A+si zeof systenHeapAr ea+si zeof nunber O Pages,
heapToken, sizeof heapToken);
i nt | engt hOf Message = os. pcount ();
mencpy (|l evel A+si zeof syst enHeapAr ea+si zeof nunber O Pages+si zeof heapToken,
& engt hOf Message, si zeof | engt hOf Message) ;

conti nued on the next page...
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evObk event;

mencpy(event. evnbkn, "CHAL", sizeof
mencpy(event. evnbkn+si zeof " CHAL",
postc(&event, EVENT CB DA, 0);

}
exit(0);

"CHAL") ;
& ni at a,

si zeof

| ni ata);
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