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What is SOAP?

 Simple Object Access Protocol

* SOAP provides an implementation of
Services Oriented Architecture (SOA)

* A communications protocol

- Bullt on HTTP
- SMTP and FTP can also be used
- The VSE implementation uses HTTP

— Also called Services Oriented Architecture Protocol
il

i



What is SOAP?

e Services Oriented Architecture
- Implements business processes as callable
services

* Simple or complex
* Amount of processing done by a service is unimportant

- SOAP is one of many ways to accomplish an SOA

* CICS Transaction Gateway
* MQ Series
* Websphere/Java



What is SOAP?

* Cross system program to program
communications (RPQC)

- From any operating system
- From any programming language
- To any operating system
- To any programming language
* |nitiated by a program on one system

communicating to a program on the same or
another system



What is SOAP?

e Provider

- The system that makes available the SOAP Service
- The 'server’

e Consumer

— That which uses the SOAP Service
- The 'client

m U




What is SOAP?

e SOAP envelope is the basic method of
Information exchange

* Envelope i1s an XML document

- wrapped in an HTTP request or response

* Conversion to/from XML is handled by the
Implementation

- Programmer does not need to know XML

- Does not hurt to have some basic knowledge



General information

SOA and Web Services
http://www-130.ilbm.com/developerworks/webservices/

New to SOA and Web Services
http://www-128.ibm.com/developerworks/webservices/newto/

SOA and Web Services White Papers
http://www.systinet.com/resources/white_papers

SOAP Tutorial
http://www.w3schools.com/soap/default.asp

Web Services Architect
http://www-106.1Ibm.com/developerworks/webservices/library/ws-arc1/

What is Services Oriented Architecture?
http://webservices.xml.com/pub/a/ws/2003/09/30/soa.html


http://www-130.ibm.com/developerworks/webservices/
http://www-128.ibm.com/developerworks/webservices/newto/
http://www.systinet.com/resources/white_papers
http://www.w3schools.com/soap/default.asp
http://www-106.ibm.com/developerworks/webservices/library/ws-arc1/
http://webservices.xml.com/pub/a/ws/2003/09/30/soa.html

SOAP for VSE

 Available with VSE/ESA 2.6 +PQ78973,
VSE/ESA 2.7 and z/VSE 3.1

* Implemented as an extension of CICS Web
Support

e Runs under CICS Transaction Server

e HTTP Client and XML Parser available for
patch




Information about SOAP for VSE

e eBusiness Connectors Users Guide
- SC33-8231 — Chapter 24
e \/SE Connector Client

- Soap Examples
- Web Pages



Using the SOAP Client

* Get the parameters of the SOAP service to be
called

@ - EORoxd

X METHODS

RPC Profile for Service '""Weather - Temperature"
As aconvenience for those who need to manually configure basic S0OAP RPC calls, we provide this

page which summarizes all the necessary parameters need to configure a SOAP RPC call.

Thisinformation isderived automatically from the service WSDL file. It is a subset of what can be
found in the more comprehensive WSDL Analyzer available from the service detail page.

Method Name getTemp

Endpoint URL http:/fservices.xmethod s.net:80/soap/servlet/rperouter
SOAPAction

Method Namespace URT  |um:xmethod s-Temperature

Input Parameters zipcode string

Output Parameters return float

Done




Using the SOAP Client

* This web service takes a single parameter, a
US zipcode

* The server is called with:
- http://64.124. 140. 30/ soap/ servi ce/ rpcrout er

* The method name Is getTemp
* A single floating point value is returned


http://64.124.140.30/soap/service/rpcrouter

Using the SOAP Client

e Data Areas
 SOAP_PARAM HDR

- In and Out parameters

- Read from/Written to temporary storage
 SOAP DEC PARAM

- COMMAREA for calling the encoder
(IESSOAPE)



Using the SOAP Client

01 SOAP- PARAM HDR.
05 NAME PI C X(16).
05 TYPENAME PIC X(16).
05 LENGTH PIC 9(4) COWP.
05 TYPE PIC 9(4) COWP.
05 PARAMETER Pl C X(260).
Name of parameter
Name of parameter field type
Length of parameter
Field type code

Parameter value



* Field type codes

UNSPECI FI ED 0

PRI VATE
STRUCT
STRI NG
| NTEGER
SHORT
BYTE
BOOLEAN
Bl NARY

1

2

10
11
12
13
14
15

/]
/]
/]
/]
/]
/]
/]
/]
/]

Using the SOAP Client

unknown/ unspeci fi ed type
private type

hirarchical structure
String

| nt eger (4 bytes)

Short (2 bytes)

Byte (1 byte)

Bool ean (1 byte)

Bi nary (XM. Base64)



Using the SOAP Client

* Each parameter passed to the SOAP Server Is
written out to a temporary storage queue

* The queue name convention is the current task
number with 'l' or 'O' appended to it

- eg: 0000078l
- eg: 00000780

* The direction (input or output) Is relative to the
encoder



Using the SOAP Client

* Set up the queue name data areas

05 OUTQUEUE.
10 ClI CS- TASKNUM O PI C 9(7).

10 FILLER PIC X VALUE 'O .
05 | NQUEUE.

10 ClI CS- TASKNUM | PIC 9(7).

10 FILLER PIC X VALUE 'I'.

* Move the appropriate values

MOVE ElI BTASKN TO Cl CS- TASKNUM O,
Cl CS- TASKNUM | .



Using the SOAP Client

* Move the parameter to the queue data area

MOVE ' zi pcode' TO NAME.
MOVE 'string' TO TYPENAME.
MOVE 45 TO LENGTH.

MOVE 10 TO TYPE.

* Write the parameter to the queue

EXEC CI CS WRI TEQ TS QUEUE( | NQUEUE)
FROM SOAP- PARAM HDR)
LENGTH( TS- QUEUE- LENGTH- | N)
RESP( COMVAND- RESPONSE)
END- EXEC.



Using the SOAP Client

* Move the encoder parameters to the
COMMAREA

MOVE 'http://64.124. 140. 30/ soap/ servi ce/ rpcrouter' TO URL.

MOVE ' get Tenp' TO METHOD.
MOVE ' ur n: xnmet hods- Tenperature' TO URN.

e Call the encoder

EXEC LI NK PROGRAM ' | ESSOAPE' )
L ENGTH( ENC- DEC- COMVAREA- L ENGTH)
COVVAREA( SOAP- DEC- PARAM)
RESP( COMVAND- RESPONSE)
RESP2( COVMAND- RESPONSE?) .



Using the SOAP Client

* The encoder calls the SOAP client processor
e ...the XML processor

e ...the HTTP client

* Envelope Is sent to the remote web service

* The response takes the reverse path

SOAP SOAP XML Parser
CICS Program [Converter < Client < ]
Processor

SOAP
HTTP Converter
Client D




Using the SOAP Client

* When control returns — read the responses
from temporary storage

EXEC Cl CS READQ TS QUEUE( OUTQUEUE)
FROM SQAP- PARAM HDR)
LENGTH( TS- QUEUE- LENGTH- OUT)
RESP( COVMAND- RESPONSE)
END- EXEC.

* Check response for 'fault’
* Otherwise process returned data



!_ 1] OCAalNGgs i E@E
File Options

bhe temperature for zip code 53118 is 52.0

Enter zipcode,
temperature is returned

HER Sr02,2 0R1l/e02
|
!_ L)- GCalngs i E@E
File Options
Bosr fault returned: faultcode .
SOAP-ENY :Servertaultstring & Method

&apos jgetTerpifapos; 15 not supported.faultactor
fsoapdservletdrporouter

An example of using an
invalid method name

0 | Jffl.2 0el/oe2
|




Configuring CICS to be a
SOAP Server

e SOAP Is based on HTTP

* CICS provides an HTTP Server
- For CICS Web Support
e SOAP Server for VSE is an extension of CWS

* CICS configuration as a SOAP Server is exactly
the same

- TCP/IP support must be on in the SIT (TCPIP=YES)
- A TCP/IP Service must be defined



Configuring CICS to be a
SOAP Server

CEDA Vi ew TCpi pservice( HTTPNSSL )

TCpi pservice
Group
Descri ption

Urm
Por t nunber
Certificate

STat us

SSl
Clientauth
At t achsec
TRansacti on
Backl og
TSqprefi x

| paddr ess
SCcket cl ose

HT TPNSSL
TCPSVC

Cl CS Wb TCPI PSERVI CE

DFHWBADX
01080

Open
No

Verify
CWKN
00005

No

1- 65535

Open | C osed
Yes | No |

Local | Verify

0-32767

No | 0- 240000



Demo SOAP Service on VSE

e COBOL Application to do state lookup

- Enter US state code
- VSAM lookup
- Display state name

* Two programs

- Program 1 invoked by transaction
* Handles screen I/O

- Program 2 called by program 1
* Handles VSAM |/O



Application considerations

e To be a Web Service

- A CICS program needs to be called with EXEC
CICS LINK

- Read parameters from TS, write responses to TS

* Not always desirable to change an existing
program
- A wrapper Is used to intercept the SOAP call
- Read the parameters from TS

- EXEC CICS LINK to the Web Service passing a
properly formed COMMAREA

- Write responses back to TS



SOAP Wrapper

* Written in COBOL (originally assembler)

e Called

oy CICS SOAP Server (IESSOAPD)

Passed a COMMAREA

01 DFHCOMVAREA.

05
05
05
05
05

METHOD Pl C X(16).

| NQUEUE PI C X(8).
OUTQUEUE PI C X(8).

FI LLER Pl C X(128).
RET- CODE Pl C 9(8) COWP.

Reads SOAP parameters from inqueue

~ormats COMMAREA, calls program in
METHOD field

Writes responses to outqueue




SOAP Client options

* SOAP Is operating system and programming
anguage agnostic

* Pick (almost) any combination

» Windows v Java

v Linux v« PHP

v AIX v« COBOL

v ZIVSE » Visual Basic/C/C++

»z/OS v .Net



SOAP Client setup

 Example will use Java on Linux

e Download and install

- Java SDK
- Apache SOAP
- Sun Java Mail and JavaBeans Activation Framework

* Only three Java classes are required
- soap.jar
- mail.jar
— activation.jar



“TWTIF--r--
dr wxr wxr - X
dr wxr wxr - X
“TWTr--r--
dr wxr - Xr - X

“TW-r--T--

2 T TS L B~ =

SOAP Client setup

rkso
rkso
rkso
rksoO
rksoO
rkso

users

users

users

users

users

users

54829
4096
4096

327603
4096
232498

2004- 08- 23 16:
2004-05-11 12:54 jaf-1.0.

2004- 05-11 08: 36 j avanai

2004-08-23 16:10 nmail .| ar
2002-06-10 01: 13 soap-2 3 1

2004- 08- 23 16:



SOAP Client

e Our Java program will use Web Services to call
'program 2' running under CICS

* [t will pass a single parameter

- two character state code

I f (args.length !'= 2) {
Systemerr.println ("Usage: java " + getstate.class.getNane () +
" SOAP-router-URL statecode");
Systemexit (1);
}

/'l Process the argunents.
String encodi ngStyl eURI = Constants. NS URI _SOAP_ENC,

URL url = new URL (args[O0]);
String statecode = args[1];



SOAP Client

* Set up the SOAP call

cal |l . set Target Qoj ect URI ("urn:iessoapd: soapw ap");
cal | . set Met hodNane ("liststad");

 Use a vector to hold the parameters

Vect or parans = new Vector ();

par ans. addEl ement (new Par anet er (" st at ecode”,
statecode, null));

cal |l . set Parans (parans);

e Make the call

Response resp = call.invoke (url, "" );

String.class,



SOAP Client

e After we're done

| f (resp.generatedFault ()) {
Fault fault = resp.getFault ();
Systemerr.println("Generated fault: " + fault);

} else {
Paraneter result = resp.get Returnval ue ();
Systemout.println ("Response: " + result.getValue ());



SOAP Client

* Set the classpath

export CLASSPATH=. :soap.jar:mail.jar:activation.jar

e Compille the java source

javac getstate.java

* Run the code
java getstate http://192. 168. 200. 3: 1080/ ci cs/ CV\BA/ | ESSOAPS W

* Expected response

Response: W W sconsin

* Passing an invalid state code
Response: 99STATE CODE NOT FOUND



Conclusion

e The COBOL code used here is available at

ftp://ftp.software.ibm com eserver/zseries/zos/vse/ downl oad/
Xxnps/ soap_cobol rsnrcina. zip

e COBOL and Java programs available at

http://ww. vmassi st. confrs_sanpl es



Questions

Rich Smrcina
VM Assist
rsmrcina@vmassist.com



