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@ Some XML terminology

ebusiness XML processing programs (“parsers”):

e SAX - Simple API for XML

» Callbacks to your program for each XML “event” (document
fragment)

e DOM - Document Object Model

» In effect the XML document becomes a miniature data base
that supports navigation and simple queries

AWV o Well-formed XML document - basic grammar rules:
o exactly one “root” element

e a matching end tag for every start tag

e elements properly nested, etc., etc.

= Valid XML document (wrt a DTD or schema):
o Well-formedness, plus...
o Element order and containment (structure constraints)
e Proper content (type constraints)
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@ Customer scenarios/problems - 1

e-business

= Refacing existing applications/transactions
o To allow non-traditional clients to use them

A step towards componentization

In particular to allow access as a Web Service

o Various transports/protocols

e Performance typically critical

B
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@ Customer scenarios/problems - 2

e-business

= Inter-application communication
o Need arises because of mergers/acquisitions, or
Between different purchased applications
o Interfaces need only be compatible, not identical
Allows schema evolution without synchronized updates
Would previously have been done with file readers/writers
Single Enterprise system/complex

Existing app-2

Existing app-1

[Address space A] [Address space B]

XML
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@ Why process XML in applications?

e-business

= Coherent development context and methodology

= Centralizes business logic within the application
e Versus some business function here, some there, ...

= Independent of middleware choices, characteristics

= Allows business logic to be conveniently applied
during and after message acquisition/generation

= Incremental step from existing application design

= Can process XML messages as such
e Versus forcing conversion to traditional data structures
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Why process XML in COBOL?

= Keeps development control in one place/style

Guarantees correct language semantics
e Sign configuration

e layout/padding

e picture constraints

Exploits your existing assets/skills/literacy

Supports a variety of scenarios:
o Converters, bridging to existing (unchanged) applications
e Direct use of XML in new or enhanced applications

High performance: CPU and elapsed time
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@ Enterprise COBOL XML support

= Inbound XML parsing and outbound XML generation:
e XML PARSE xml-doc PROCESSING PROCEDURE xml-handler
e XML GENERATE xml-doc FROM data-item COUNT IN char-count

= XML parsing
o Much faster than general purpose parsers
» Designed for high-speed transaction processing

Runs in all COBOL run-time environments:
» CICS, IMS, batch, TSO, USS, ...

1- . ”l.*.'-i; o Works with any transport mechanism for XML documents

A A, » Use MQSeries, CICS transient queue or COMMAREA, IMS message
processing queue, WebSphere, etc.

e Provides basic SAX-style parsing
e Checks well-formedness (but not validity)

o« XML Parser is part of the run-time library
» Can be used from Enterprise COBOL or Enterprise PL/I

e-business

= XML generation:
o Single statement transforms entire data structure (group)

IBM 2007
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@ XML PARSE

ebusiness  _ parses XML documents that are in memory, in a
COBOL alphanumeric or national data item

= Discovers the individual pieces of XML documents
e Passes each piece to user-written processing procedure

= During parsing you can populate COBOL data
e structures with the data from XML messages
. 1;'-.”-"'-”" : e Advantage: non-COBOL programs can communicate
data to/from COBOL without having to know the COBOL
data structure formats!
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@ XML PARSE...

ebusiness XML PARSE statement
e« The COBOL interface to the high-speed XML parser

= XML special registers
XML-CODE: communicates status of parsing

o XML-EVENT: describes each event during parsing

e XML-TEXT: contains XML document fragments

e XML-NTEXT: contains NATIONAL XML doc fragments
XML PARSE XM.DOCUNENT

PROCESSI NG PROCEDURE XM_EVENT- HANDLER
END- XML

XM_EVENT- HANDLER.
EVALUATE TRUE
VWHEN XM.- EVENT = ' START- OF- ELEMENT' AND
XM_- TEXT = ' TRADE’
DI SPLAY ' Processi ng new stock trade’
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Hello XML World — inbound

| dentification division.
Programid. Hel |l oXM.
Dat a di vi si on.
Wor ki ng- st or age secti on.
1 M
2 pic x(21) value '<?xm version="1.0"7?>".

2 pic x(40) value '<nsg type="succinct">Hello, Wrld! </ nsg>".

Procedur e divi sion.
D splay ' XML Event XML Text'
XML Parse M
Processi ng procedure P
End- XML
Goback.
P.
| f XM.-Code = 0
D splay XM.- Event XM.- Text
End-if.
End program Hel | oXM..

XML Event XML Text

START- OF- DOCUVENT <?xm version="1.0"?><neg type="succinct">Hell o,
VERSI ON- | NFORVATION 1.0

START- OF- ELEMENT nsg

ATTRI BUTE- NAMVE type

ATTRI BUTE- CHARACTERS succi nct
CONTENT- CHARACTERS Hel l o, World!
END- OF- ELEMENT nsg

END- OF- DOCUMENT

Wor | d! </ nsg>
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XML GENERATE ... FROM

= Generates a complete XML document:

e Into an alphanumeric or national data item
e From a group or elementary item

Data values are “trimmed:”

e Trailing spaces removed from alphanumeric values
(leading spaces from right-justified items)

e Leading zeroes removed from numeric values
XML tag names are the mixed-case data names

Supports all data types except -pointer and object
reference

Unnamed and redefining items are ignored

For more details see V3.4 Programming Guide:
o www.ibm.com/software/awdtools/cobol/zos/library/

15



@

e-business

IBM 2007

Hello XML World — outbound

| dentification division.
Programid. Hell oXM..
Dat a di vi si on.
Wor ki ng- st orage section.
1 Hell o-doc pic x(200).
1 Greeting.
2 nsg pic x(100) value 'Hello, World!
1 Num chars pic 999.
Procedure division.
XML Generate Hello-doc From Greeting
Count in Num chars
Display '|' Hello-doc(1l: Numchars) '|'
Goback.
End program Hel | oXM..

| <G eeting><nsg>Hel | o, World! </ nmeg></ G eeti ng>|
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Hello XML World — outbound ...

1 Hell o-doc pic x(200).
1 Geeting-QGp.
2 Contact-info.
3 Nane PI C x(20) Value 'Ton.

3 Addr Pl C x(18) Value '555 Bailey Ave'.

3 Tel ephone PIC 9(12) Val ue 4084634242,
2 Cont act -redef REDEFI NES Cont act -i nf o.
3 Junk PIC X(50).
2 nsg pic x(100) value 'Hello, World!
1 Geeting-redef REDEFINES G eeting-Gp.

2 Name Pl C x( 20).
2 Pl C x(18).
2 Phone Pl C 9(12).

2 Short-Msg Pl C X(10).
1 Numchars binary pic 9(9).

17
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Hello XML World — outbound ...

XML Generate Hello-doc From Greeting-grp Count in Num-chars

<G eeti ng-grp>
<Cont act -i nf 0>
<Nanme>Tonx/ Name>
<Addr >555 Bai | ey Ave</ Addr >
<Tel ephone>4084634242</ Tel ephone>
<nsg>Hel | o, Worl d! </ nsg>
</ Cont act -i nf 0>
</ G eeting-grp>

XML Generate Hello-doc From Greeting-redef Count in Num-chars

<G eeti ng-redef>
<Nanme>Tonx/ Name>
<Phone>4084634242</ Phone>
<Short-Msg>Hel | o, Worl d! </ Short-Mg>
</ G eeting-redef>
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WebSphere Developer for zSeries (WD for 2)
XML Services for the Enterprise (XSE)
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@ What is WD XSE?

e-business w Allows COBOL applications to consume and
produce XML messages

= Leverages XML parsing capabilities of IBM
Enterprise COBOL V3

= Creates:

e Inbound converter program, to convert XML messages into
native COBOL data

e Outbound converter program, to convert native COBOL
data into XML messages

o Sample COBOL driver program:
» lllustrates the invocation of converters
» lllustrates the interaction with existing application
» Needs to be modified before use
o« XML Schema, for validation and generating samples
» Input to the Web Service Description (WSDL)

= Enables communication with XML-based systems

20
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WD XSE

Web Service Runtime and Scenario Selection dialog

Create New Service Interface (bottom-up) wizard
Compiled XML conversion type

. Language structures page

. Generation options page

. BIDI conversion options dialog

. Runtime specific pages
. Web Services for CICS page
. IMS SOAP Access page

File, data set or member selection
Interpretive XML conversion type (bottom-up)
. CICS Web Services Assistant pages (bottom-up)
Create New Service Implementation (top-down) wizard
Interpretive XML conversion type (top-down)
. CICS Web Services Assistant pages (top-down)
Map to an Existing Service Interface (meet-in-the-middle)
« Mapping Converter Generator wizard
Generating artifacts remotely

21



WD XSE

Web Service Runtime and Scenario Selection dialog

T
e-business . .
Select artifact then File->New->Other... OR Enable Enterprise Web service from pop-up menu
(5 o %
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Specify opSons 10 start a veb service wigand
Aunsme: Wieh Services for CICS =l
SoEnATo! |Ereu.u:r-.i:‘.-.-5¢r'.'|r]nh=r‘ac= {bothom -up) j
Converson bype: |Eq:rr:|l|-e1:|::r-'l. Comversion ﬂ (¥
SoEnars descoipbion:

Generate a Web servics desmpbon and nnbme: spedfic XL message
processing from & high level language data struchure, ¥ou can use This
oprbion when you expose an applcaton program a5 & service provider.

© IBM 2007
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Web Service Runtime
and Scenario Selection dialog

E. Web Service Runtime and Scenario Selection

Specify options to start a web service wizard

Runkime:
SCenario: ICreate Mew Service Interface (bokborm-up) j
Conversion bype: ICDmpiIed =ML Canversion j (7)

Scenario description:

Generate a Web service description and runtime specific XML message
processing from a high level language data structure, ¥ou can use this
opkion when you expose an application program as a service provider,

>
[

I |
1 Skark I: Zancel |

Start the appropriate XSE wizard for selected
combination of target runtime, web service

23



Web Service Runtime
and Scenario Selection dialog

T™

e-business

E Web Service Runtime and Scenario Selection

Specify options to start a web service wizard

I O . O . O P .« PO T S, I

| Rurtime: SOAR For CICS |

___________________________________________ 4
SCenario: ICreate Mew Service Interface (bokborm-up) j
Conversion bype: ICDmpiIed =ML Canversion j (7)

Scenario description:

Generate a Web service description and runtime specific XML message :I
processing from a high level language data structure, ¥ou can use this
opkion when you expose an application program as a service provider,

' IMS SOAP Gateway




Web Service Runtime
and Scenario Selection dialog

T™

e-business

E. Web Seryice Runtime and Scenario Selection

Specify options ko skark a web service wizard

Carversion bype: ICDmpiIed “ML Conversion j (7)

Scenario description:

aenerake a Wehb service descripkion and runtime specific ML message ;I
processing from a high level language data struckure, ¥ou can use this
option when wou expose an application program as a service provider,

IR Scenario name {

' Create New Service Interface  Bottom-up
Map an Existing Service Interface - Meet-in-middie
| Create New Service Implementation Top-down

25
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Web Service Runtime
and Scenario Selection dialog

E Web Service Runtime and Scenario Selection

Specify options ko skart a web service wizard

Rumktirme:

Scenario: lCreate Mew Service Interface (boktorm-up) _‘:J
L T T T T e o T T T T ST e T T e T T T R T e T S e T v e e Rt TRt |
1 e
1 Conversion bype: ICDmpiIed #ML Conversion j L7
L e T D e T |

Scenario description:

aenerake a Wehb service descripkion and runtime specific ML message ;I
processing from a high level language data struckure, ¥ou can use this
option when wou expose an application program as a service provider,

Skart I Cancel |
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E:, Webh Service Runtime and Scenario Selection

Specify options to stark a web service wizard

Runtirme: I'-.-'-.-'el:u Services For CICS j
SCenario: ICreate Mew Service Interface (bottom-up) j
|_ T ]
i
Conversion bype: ICDmpiIed #ML Conversion i : 2
T— = : 1

Scenatio description: Freell=nmAmR= el

Generakte a Web service description and runtime specific XML message
processing from a high level language data struckure, You can use this
opkion when you expose an application program as a service provider.

, i
." w1 Skark I

Zancel |

Help on the XML Conversion
i technology type is available.
" Interpretive is only available for
eb Services for CICS runtime.

Web Service Runtime
and Scenario Selection dialog

Compiled XML Conversion:

AL canversion is accomplished using a suite of generated high-evel
language (HLL) programs., A& driver program inferacts with the runtime
and invakes bundled programs b provide conversion of ¥ML o and fram
language structures, The Compled ML Conwersion type provides mare
extensive support for language struckure daka types and constructs
than the Interpetive ML Conversion type, however complation of KL
Conwerters is required and there are more artifacks ko manage.

Interpretive XML Conyersion:

AL canversion is accomplished using generated metadata and an AL
conversion component bulk into the runkime, Whie the Interpretive
AL Conversion type has imibed suppart for lanquage structure data
types and constructs its requies Fewer attfacts and does not invalve
complatian of XL Canverters,

E éIntrnductinn b ML Services For the Enterpriseé
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@ Weh Service Runtime and Scenario Selection

Specify options to stark a web service wizard

Web Service Runtime

Runkirne:
Scenario: HCreate Mew Service Interface (boktom-up) :J
Conversion bype: ICDmpiIed =ML Conversion j (7)

Scenatio description:

Generate a Web service description and runtime specific XML message
processing from a high level language data struckure, ¥ou can use this
opkion when you expose an application program as a service provider,

(]
' Start I

Cancel

I
|

combinations are supported. The WD/z online help has a tableof
he supported combinations.

refer to the WD/z online help. Note that not all possible ™

and Scenario Selection dialog

= [ Developing XML and Web services interfaces o COBOL applications
=] [0 Tntroduction b KWL Services For the Enterprise

| Web services development scenatios

"= 1L e servives srenarios and rinfimes

. = Web services for CIC5

\ | SOAP For CICS
\ | T3 SOAP Gateway
I Batch, TS0 and LSS
»f =L Web service message conversion bypes
» 1 Summary of supparted Web service runtimes, scenarios and conversians

- e e em e e e e e e e e e e e e e e e Em m M m e m M m Em e M e Em e e e e mm e mm e e e e e TN g e e m Em m mm e e m e e e e e m e e e e e e e e e e e e e e e e e

-
e Raral |
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Create New Service Interface (bottom-up) wizard

T™

Compiled XML conversion type
Common pages

e-business

sSOAP for CICS
=Batch, TSO, and USS

=\Web services for CICS
"|MS SOAP Gateway

-~

(123 v Sericn b £ T vt M Serce bnterdace footin . ||
L | o e
Sy ek oo ol i e PR S vdEl el i

-~
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Lesguegr wimctere
T I i b W Pk Eob T ] Pl ' e Kl
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[ 5t Services sor IS - Crvate Mew Service Wnieriace ot |, ||

Fir, dule pol or menbee scocbes

T B S e DT e R R TR, AR
Lag o

| 2 inboured anpusgm rirsciien | T ot ergum s 5w o ot | [ iy, wad 0 Expao | ] WL Comrveriarn | 7w e 0
Sosat et e Slnct g o T L Cores i an Comvemrier irses
l i - = N P . . [ |
“11. w ] w ™ e e e o J Comvarter 4 conisrer [ -HE'I
J !‘l I. ! . E: x:;-;l.- Sl e L T ST ] Tarees ST i
] o [ ® squsTar EVCH R W 4T ¥ Inbgwnd Corwarier B rara | -]
: H: ﬁ::iﬁf.d'.{ + (uiSsare! Corvarinr i rama: -]
v [ = epa Somrly charscier evmingy P s 6l Sree
+ [ ® pRoeeEREy e oy g | LI L5, Cerane aic !-na-':-ﬂ
L1 LB Camaet. iz !-r:-l:-ﬂ

TIWCH, el

> II Erinh |

Fiopk oodda pagm
Oirbonred oot D L1 LB Camact. iz !-\m-l:-ﬂ

RUNTIME SPECIFIC PAGES

I iCepprveriig gy it i
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Create New Service Interface (bottom-up) wizard

Compiled XML conversion type
Runtime specific pages

=\Web services for CICS

"IMS SOAP Gateway

2 Wb Sorvices for CICS - Croat Now Servica Interface (botte... |E4

Viwh Services for (0%
Speciy propertee of the Web ferdces lind s (W50 i

1 wiied Proparties | (7] dvanced WBind Propertes |

Spenfy rpets for the Wilind fie

Walind e conkainer: | [Tk Hml
it fle naree [acm P

[™ vgrwnits witnd fle

Spmoify CICS sppicwbion program propar ban
Frogram nbarfac: |COMMARER B

Conbainer name: |

|":.'|EF'| Bt || P I Cancal

(3 145 SO0AP Gatewny - Create Wew Service Interface (bottom up) |54

[Hi% GAPR Gateway
Spachy M5 SOAF Gabwway Corslator procer e

= Cornsator Properten |

Spmaty SOAR propar e
EnaPehon: | umitest

Sgerify tagets for e covrelane
Convelalis B contiwey| | (heat Brous....
Convelali Be e | el i

™ Cromriite correlatos e

Sty RS DS

Sodkat trsat: [ {in millseconc)
Puscuion dmacut: |a i mdlaaconck)
LTFRM s |

Comacion hunde name: | szmburda]

bedspies ype) | |

cg [ Heats |[ B ]| oo |
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Create New Service Interface (bottom-up) wizard

T™

Interpretive XML conversion type

e-business CICS Web Services Assistant pages (bottom up)

— —

(&) Web Services for CICS - Create New Service Interface (bottom-up) (&) Web Services for CICS - Create New Service Interface (bottom-up)

CICS Web Services Assistant . CICS Web Services Assistant

Specify service provider application properties — Specify targets for WSBIND and WSDL files p—
— —Specify service interface properties Specify file container and fle names
/I Inbound language structure: ISQLCA j File container; Iftest Browse... |
.l |l| ” I'.} “' ".ll Cuthound language structure: ISQLCA j WSDL file name: IACTD wed
' Local URI: | /acTD WSBIND file name: | ACTD wsbind

—Spedify application properties W B
Program nare: I ACTD

Program interface: | COMMAREA |

Container name: I

< Back I Mext = I Finish Cancel < Back | Mesxt = | Finish I Cancel

© IBM 2007
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Create New Service Implementation (top-down) wizard

L Interpretive XML conversion type
e-business CICS Web Services Assistant pages (top-down)

—————~

— -

-~ T~ " =~
[gﬂ ............. E;-‘ii:us-:-ﬁﬂh . ML A : .:E'l G“ h:m -MHM‘ = [g‘iﬁ e :m-ms- ﬁh'm"m. e . :.E'I
CICS Weli Sery bt Adshtant

LIS ‘Wb Servcas Assistant
Epmriy i Sirens DROPECET OF HEgLES ind Or pleT e LICS Web Services Avsistant Soucify targets For Ew nare servics appics bor ar bfect
Spadty ergwt for Ba new serace appicedon srbfeci

[ Langusse Sruehres | [ WeblewvesBnd || Asplcaben Tenplate

T Apleabon Froperbes | T Gerios Propertes | =
] Language sinaciures | [ et Service Bind | ] Appicasion Temgiats |
- S Ty oy el BT [ Soerty Srosis for new senvioe snokcyion fereplaie
I Appicbnn typs: |5H-.1=r Prravicher ﬂ Spacly targaty for tha genaraied languags sruchurm File: com bamer: ['!nl. et |
'II Apphation language: |D0800 = Big znipng [ et g, . Terplats Ss raee; | A0TD i
Briugr i maare: |'H'-"I1“ Aiegues| e i) | ACTD A
M Sveerts B
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— o j -l st | Speihes. 5 1 - BB et i I peera
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P Crourveim fim
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Map to an Existing Service Interface (meet-in-the-middle)

T™

BibiEiaes Generate Conversion Code for mapping
] ACTD.cH
A ACTD.cm e [
AL sl Cpen
AP ACTD.wse
{ational Sottware Uevelopment Platrorm v e e i ) acocp e "
t Run Mapping Window Help ing_Window tiep : :gﬂ" Loy
& Iy h o] bestlohl -
|+ | : @I : A K Delsie =
1 B B Mok, -
' | ACTDOO. g2 . *
: N El & *Generate XML to COBOL mapping code | e i
i = %_ o fobe! Source guy Imper..
B | .
i | {Ey Generate Conversion Code 7 @ 7 test/AK ey )
1 t -
\ :
1
J

You start Mapping Converter Generator

wizard from Web Service Runtime r&.w S Sarvice Runt ; *‘
selection dialog (similar to the Create New OO UUO——
Service Interface (bottom-up) wizard) Specify options to start a web service wizard
Even though you specify the Runtime when you Runtine: |Web Services for CICS v

create the Mapping session file, that information
does not persist after creation of the mapping file.

IMS SOAP Gateway
Batch, T50 and USS
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Map to an Existing Service Interface (meet-in-the-middle)

T™

e-business

Mapping Converter Generator wizard (Outbound mapping)
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Map to an Existing Service Interface (meet-in-the-middle)

e Mapping Converter Generator wizard (Inbound mapping)
e-business _ . _ -

-

Fab Servias dor OIS
g ' s e Selicid e e 1l %

R P b | | el Wl B

Web services for CICS
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Example XML and COBOL data structure

T™

e-business  _oxm version="1.0"?> 01 USEDCAR
<usedcar > 05 PRI CE COW-3 PIC 9(5) V99.
<price>9, 347.99</ price> 05 SUMVARY.
<make>AMC</ make> 10 MAKE PI C X(36).
<nodel >G enl i n</ nodel > 10 MODEL PI C X(44).
<vi n>GV39JFA_KM9Y</ vi n> 10 VIN PI C X(13).
<col or >Red</ col or > 10 COLOR PIC X(10).
<m | eage>39, 000</ m | eage> 88 RED VALUE ' Red'.
<i nscode>| </ i nscode> 88 WH TE VALUE 'Wite'.
<nuntl ai ns>1</ nuntl ai ns> 88 BLUE VALUE ' Bl ue'.
<cl ai n» 05 HI STORY.
<cl ai mo>S8430M4D20030226</ cl ai o> 10 M LEAGE PIC 9(6).
<cl ai mant >1, 234</ cl ai mant > 10 | NSCODE PI C X
<i nsurer>l ndemi ti esAreW</i nsurer> 10 NUMCLAI M5 Bl NARY PI C 9.
<det ai | s>Engi ne fell out</detail s> 10 CLAI V5.
</ cl ai n» 15 CLAIM OCCURS 0 TO 9 TI MES
</ usedcar > DEPENDI NG ON NUMCLAI VS.

20 CLAI MNO PI C X(16).
20 CLAI MAMT BI NARY PI C 9(5).
20 1 NSURER PI C X(39).

20 DETAILS PI C X(100).
Used car information:

Price Make Model VI N Color M eage | nsCode

NuntCl ai ns

0934799 AMC Gemin GV39JFGAKMI9Y Red 039000 | 1
d ai mMNo Claimnt | nsurer Details
S8430MaD20030226 01234 I ndemni ti esAreWe Engine fell out
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e-business

Pros and cons: WD XSE versus
direct COBOL coding

= WD XSE—strengths:

Interactive tool avoids intricate and laborious programming
» Easy to “reface” existing COBOL applications to support XML

Wholesale conversion between documents and structures
» inbound and outbound

Robust error recovery, using LE services

Highly optimized and sophisticated content processing
» Uses the native z/OS high-speed parser

Unnecessary elements are conveniently ignored

Can derive XML definition from COBOL,

or match independent XML and COBOL definitions

Generated schema can be used to validate messages

and as input to the WSDL file



@ Pros and cons: WD XSE versus
direct COBOL coding...

= XML PARSE—strengths:
o Flexibility: all parts of an XML document are accessible:
» Attributes, processing instructions, comments, etc.
e Business logic can be conveniently applied during and after
. message acquisition/generation
o : o XML definition can be independent of (any) data structure
e Can “short-circuit” parsing early after required input is seen

e-business

= XML GENERATE...FROM—strengths:

e Very simple to use

e A single COBOL statement provides wholesale conversion
from a data structure to a document

e The generated XML precisely matches the data structure

o Redefinition allows selective output, different tag names

38
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e-business

IBM 2007

Agenda...

Discussion, questions
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e-business

Sample XML parse program...

Process flag(i,i)
I dentification division.
Programid. xm dunp.

Envi ronment di vi si on.
| nput - out put section
Fil e-control
select xf assign fi file status fs.

Dat a di vi si on.
File section
FD xf recordi ng node v
record varying from1 to 1024 characters depending on |.
1r.
2 pic x occurs 1 to 1024 tines depending on I.

Wor ki ng- st orage secti on.
1 ft.
2 pic x(5) value ') SHR.
2 pic x value | owval ue.

Local - st orage section

1 fv.
2 pic x(7) value 'FI =DSN(" .
2 fn pic x(150).

in-len binary pic 999.

st pic x(9).

rc binary pic 9(9).

| binary pic 9(5).

p binary pic 9(5).

fs pic 99.

xm -docunment pic x(32767).

RPRPRPRRPRPR
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e-business

Procedur e divi sion.
mai nl i ne section
perform get - doc
performuntil in-len =0
if p>0
xm parse xm -docunent (1: p)
processi ng procedure xml -handl er
on exception
di splay ' XML docunent error
not on exception
di splay ' XML docunent successfully parsed
end- xm
end-if
per f orm get - doc
end- perform

xm - code

goback

get-fn section.
di spl ay
'  Enter XML docunent file nanme or SYSIN (nul
nmove space to fn
nove 0 to tally
accept fn
i nspect function reverse(fn) tallying tally
for | eadi ng space
conpute in-len = 150 - tally

to end)’
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e-business

get - doc section
perform get-fn
eval uate true
when in-len = 0
conti nue
when fn(l:in-len) ="'SYSIN
display ' Enter XML docunent:'
nove spaces to xm -docunent (1: 150)
accept xm -docunent (1: 150)
nmove function Iomer-case&xn1-docunent(1:150))
to xm -docunent (1: 150)
nove O to p )
i nspect function reverse(xmn -docunent (1:150)) tallying p
for Ieadhg spaces
conpute p = -p
when ot her )
nmove ft to fn(in-len + 1:1ength of ft) _
call 'putenv' using by value address of fv returning rc
if rc not =0 ) _
display 'putenv failed with rc ="' rc
stop run
end-i| ¢
open input X
iP fs =0
read xf
end-if
move 1 to p
performuntil fs not =0
if p- 1+ 1length of r > 1length of xm -docunent
di splay ' XML docunent is larger than the docunent
"buffer (' length of xm -docunent ' bytes).'
nove 13 to fs
el se
string r delimted by size into xnl-docunent
W th pointer p
read xf
end-if
end- perform
eval uate fs
when 10
subtract 1 fromp
when 13
move 0 to p
when ot her _ )
di splay ' Sone catastrophe on file ' fn(l:in-Ien)
'; status ="' fs '.'
move 0 to p
end- eval uat e
cl ose xf
end- eval uat e 42



xm - handl er secti on.
eval uate xm -event
when ' START- OF- DOCUVENT'
conmpute rc = function length(xm-text)
nove rc to st
call 'nzp' using st |
g!splay Sl f d I h (1:)
: isplay 'Start o ocunent: |ength=" st
e-business ' characters.'
when ' END- OF- DOCUMENT'
di splay ' End of docunent.’
dISP|a%' '
when ° VERSI ON- | NFORVATI ON
di splay 'Version: <' xnl-text '>'
when ' E | NG DECLARATI ON
di splay 'Encoding: < xm-text '>'
when ' STANDALONE- DECLARATI ON
di spl ay ' St andal one: < xm-text '>'
when ° START- OF- ELEMVENT'
display 'Start elenent tag: < xm-text '>'
when ' ATTRI BUTE- NAME'
display "Attribute nane: < xm-text '>'
when ' ATTRI BUTE- CHARACTERS'
display 'Attribute value characters: < xm-text ">’
when * ATTRI BUTE- CHARACTER
dlsplﬁé_'Attrlbute val ue character: < xm-text '>'
when ' END- OF- ELEMENT'
display 'End elenment tag: < xm-text '>'
when ' START- OF- CDATA- SECTI ON
displﬁg_‘Start of Chata: < xm-text '>'
when ° END- OF- CDATA- SECTI ON
display 'End of Chata: <' xm-text '>'
when thIENT-CHARACTERS
di splay 'Content characters: < xm-text '>'
when ' CONTENT- CHARACTER
di splay ' Content character: <' xm-text '>'
when * PROCESSI NG | NSTRUCTI ON- TARGET'
display 'Pl target: <' xnl-text '>'
when ' PROCESSI NG [ NSTRUCTI ON- DATA
display 'Pl data: < xm-text '>'
when ' COMVENT'
di splay ' Comment: <' xni-text '>

T™

when * EXCEPTI ON _
conmpute rc = function length (xm -text)
nove rc to st
call 'nzp' using st |
di splay ' Exception ' xm-code ' at offset ' st(l:) '.'
when ot her
dlsPIay "Unexpected xnl event: ' xm-event '.'
end- eval uat e

End brogran1xn1dunp.




T™

e-business

I dentification division.
Programi d.
nzp.
Dat a di vi si on.
Li nkage section.
1 str pic x(9).
1 pos binary pic 9(5).
Procedure division using str pos.
if str = '000000000
move 9 to pos
el se
move 0 to pos
i nspect str tallying pos for |leading 'O’
add 1 to pos
end-if
goback

End program nzp.
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Sample XML generate program...

™ Identification division.
Programid. XG-X

e-business

Dat a di vi si on.
Wor ki ng- st orage section
01 numtens pic 99 gl obal
01 purchaseOrder gl obal
05 orderDate pic x(10).
05 shi pTo.
10 country pic xx value 'US'.
10 nane pic x(30).
10 street pic x(30).
10 city pic x(30).
10 state pic xx.
10 zip pic x(10).
05 bill To.
10 country pic xx value 'US'.
10 nane pic x(30).
10 street pic x(30).
10 city pic x(30).
10 state pic xx.
10 zip pic x(10).
05 order Comment pic x(80).
05 itens.
10 itemoccurs 0 to 20 times depending on numtens.
15 partNum pic x(6).
15 product Narme pic x(50).
15 quantity pic 99.
15 USPrice pic 999v99.
15 shipbate pic x(10).
15 itemComent pic x(40).
01 nunChars conp pic 999
© IBM 2007 01 xm PO pi C X(999).




TH
Pr ocedur e di vi si on.

e-business m
Move 20 to numtens
Move spaces to purchaseOrder

Move '1999-10-20' to orderDate

Move 'US' to country of shipTo
Move 'Alice Smith' to name of shipTo
Move ' 123 Maple Street' to street of shipTo
Move 'MI1 Valley' to city of shipTo
Move ' CA' to state of shipTo
Move ' 90952' to zip of shipTo

Move 'US' to country of billTo

Move ' Robert Snmith' to nane of billTo

Move '8 OGak Avenue' to street of billTo

Move 'Ad Town' to city of billTo

Move 'PA" to state of billTo

Move ' 95819' to zip of billTo

Move 'Hurry, ny lawn is going wild!'" to order Conment

Move O to numtens

Call '"addFirstltem

Call 'addSecondlten

Move space to xm PO

Xm generate xm PO from purchaseOrder count in nunChars
Call 'pretty' using xm PO val ue nunChars

Goback.

© IBM 2007
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e-business

© IBM 2007

I dentification division.
Programid. 'addFirstltem .
Procedure divi sion.
Add 1 to numltens
Move ' 872-AA" to partNun{numltens)
Move ' Lawnnower' to product Name(nunitens)
Move 1 to quantity(nunltens)
Move 148.95 to USPrice(num tens)
Move 'Confirmthis is electric' to itemComent (num tens)
Goback.
End program 'addFirstlten .

I dentification division.
Programid. 'addSecondltemn .
Procedure divi sion.
Add 1 to nunltemns
Move ' 926- AA" to partNun({nunltens)
Move ' Baby Monitor' to product Name(numnltens)
Move 1 to quantity(nunltens)
Move 39.98 to USPrice(nunitens)
Move ' 1999-05-21" to shipDate(nunltens)
Goback.
End program ' addSecondl tem .

End program XG-X.
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E-hUSfﬂESS Identifica?ion di vi si on.
Programid. Pretty.
Dat a di vi si on.
Wor ki ng- st orage section
01 prettyPrint.
05 pose pic 999.
05 posd pic 999.
05 depth pic 99.
05 el enent pic x(30).
05 indent pic x(20).
05 buffer pic x(100).

Li nkage section

1 doc.

2 pic x occurs 16384 times depending on | en
1 len conp-5 pic 9(9).

Procedure division using doc val ue |en.
m
Move space to prettyPrint
Move O to depth posd
Move 1 to pose
Xm parse doc processing procedure p
Goback.

© IBM 2007
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e-business

© IBM 2007

p.
Eval uate xnl - event
When ' START- OF- ELEMENT'
If element not = space

If depth > 1
Di splay indent(1:2 * depth - 2) buffer(1l:pose - 1)
El se
Di spl ay buffer(1: pose - 1)
End-i f
End-i f

Move xml -text to el enent
Add 1 to depth
Move 1 to pose
String '<' xnml-text '>' delinmted by size into buffer
wi th pointer pose
Move pose to posd
When ' CONTENT- CHARACTERS'
String xm -text delinmted by size into buffer
wi th pointer posd
When ' CONTENT- CHARACTER
String xm -text delinmted by size into buffer
wi th pointer posd
When ' END- OF- ELEMENT
Move space to el enent
String '</' xm-text '>' delimted by size into buffer
wi th pointer posd

If depth > 1

Di splay indent(1:2 * depth - 2) buffer(1l:posd - 1)
El se

Di splay buffer(1:posd - 1)
End-i f

Subtract 1 from depth
Move 1 to posd
When ot her
Cont i nue
End- eval uat e.
End program Pretty.
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Output from generate program

T™

e-business

<pur chaseOr der >

<or der Dat €>1999- 10- 20</ or der Dat e>

<shi pTo>
<count ry>US</ country>
<nanme>Al i ce Sm t h</ name>
<street>123 Maple Street</street>
<city>M 11 Valley</city>
<st at e>CA</ st at e>
<zi p>90952</ zi p>

</ shi pTo>

<bi Il To>
<country>US</ country>
<nanme>Robert Sm t h</ nane>
<street>8 Oak Avenue</street>
<city>0 d Town</city>
<st at e>PA</ st at e>
<zi p>95819</ zi p>

</billTo>

<or der Conment >Hurry, ny lawn is going wild!</order Conment >
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e-business

<itenms>
<itenp
<par t Nun»872- AA</ par t Nun»
<pr oduct Name>Lawnnower </ pr oduct Nane>
<quantity>1l</quantity>
<USPri ce>148. 95</ USPri ce>
<shi pDat e> </ shi pDat e>
<i temComment >Confirmthis is electric</itenConment >
</itenp
<itemp
<part Nun»926- AA</ part Nune
<pr oduct Name>Baby Moni t or </ pr oduct Nane>
<quantity>1</quantity>
<USPri ce>39. 98</ USPri ce>
<shi pDat €>1999- 05- 21</ shi pDat e>
<i t emComment > </it enComent >
<litenp
</itenms>
</ pur chaseOr der >

o1



