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Objective and Scope =

Technpiogy + Caen

Coecacroes « havaty

Objective:

To Modernize a COBOL-VSAM Reporting Solutions using Java running on Tomcat/
zOS and iText.

Scope.:

- [nstall Tomcat on zOS

* Re-engineer COBOL Reporting Components to Java with access to VSAM
enabled using JZOS on Tomcat

 Build Data Slicing functionality in Java as per the needs of the customer

* Integrate Java components with iText API with enriched Graphical Representation
of reports

« Comparison in MIPS Consumption between Traditional Approach and
Re-engineered approach
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Technical Environment swame

a9y + Commactions « Resety

» Enterprise Cobol for Z/OS 4.1
* IBM Java 1.5 on Z/OS
* Apache Tomcat V6 to be installed on Z/OS

* Apache Tomcat V6 to be installed on Distributed System to communicate with the
Apache Tomcat running on Mainframe.

* iText V5.0 API to be added in the Java Program which is running in the distributed
System
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Introduction — JZOS, ITEXT e

- JZOS:

JZOS is a part of IBM Java sdk’s for z/OS. This Java programs enables access methods
for accessing MVS assets like sequential files, partitioned datasets, VSAM files and DB2
(through JDBC).

e |Text:

« iTextis a free and open source library for creating and manipulating PDF files in
Java.

- Versions of iText up to 2.1.7 were distributed under the Mozilla Public License or
the LGPL and supported generating reports in RTF and HTML formats.

« Latest version 5.0.0 (released Dec 7, 2009) is distributed under the Affero General
Public License version 3.

* iTextis predominantly used for
« Generate dynamic documents from XML file or databases
- Use PDF's many interactive features
- Add bookmarks, page numbers, watermarks, barcodes, etc.
« Automate filling out PDF forms
- Add digital signatures to a PDF file and many more
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Introduction — Apache TOMCAT s |

Apache tomcat for z/OS:

Features:

« Latest version of Tomcat on Z/OS is 6.0.18.

 Additional Dovetailed Technologies developed JARs are included to enhance Tomcat on
z/OS

» A Tomcat Security Realm for authenticating users and roles using SAF(RACF

* The JCL provided allows Tomcat to run as a batch job or started task using the IBM
Java SD

» The configuration includes support for DB2 JDBC type-2 and type-4 Datasource
connections.

System Requirements:
* One of the following Java SDKs:
« IBM 31 or 64-bit SDK for z/OS, Java Technology Edition, V5, SR3 or later
 IBM 31 or 64-bit SDK for z/OS, Java Technology Edition, V6
» 10 MB of HFS or zFS file system space, plus any space required for your web
applications.

Licensing:
» Apache Tomcat is a pure-Java implementation of the Java Servlet and JavaServer
Pages technologies and is licensed under the Apache Version 2.0 Open source license.
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Introduction — Apache TOMCAT £
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Coecacroes « havaty

Apache TOMCAT Security Features:

The Configuration File in Apache Tomcat Provides following Security Features

TOMCAT = users.xml

It enables the user to set the User id and Password for Security roles

Web.xml

It contains Session Tracking using a JISESSIONID that is generated in random with a
sequences of ID’s which are not reproducible. This prevents a remote user from hijacking
a client’s session.

Server.xml

It enables to configure to Hyper Text Transfer Protocol — Secure Connection.

- SHARE in Atlanta
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COBOL - VSAM Reporting — Traditional
Architecture

JCL

Date range and state
selected through SYSIN

Card
Records corresponding to COBOL writes into

selected date range and a PS File based on

State is read from VSAM file the condition PS Fil
VSAM COBOL e

Scenario :
COBOL Program Reports CardNo Transaction Data based on Inputs (Data Range and / or State )
passed via the JCL to the program
The COBOL Program reads data from the Transaction master File(VSAM )
The Program scans through the complete file and extracts records based on the selected date range
and the state
The Selected records are formatted and written as report into the PS file which is transferred to the

distributed environment for analysis . SHARE in Atlanta
-8- s 2012




COBOL — VSAM Reporting — Traditional
Approach

Scenario

JCL in which date range and state are specified through SYSIN

EP100O
EO200
olejokejole
OR400
QEO500
olejolsiole,
olejolrgole
olejolz{ole
oloyRoloje

001300

COEGRP. V¥SAM. JCL (RUNPROG) - 01.36 Columns
Scro

KK KKK K KK K K K K K KK K KK K K K K K KK K K X Tgp OF Data & XX XXKEKXXKEX XXX X

//7VSAMRUN (TRG, TRG, TRGB99,D2,DT99X), "RUNJCL ', PRTY=13,
£ MSGCLASS=X, MSGLEVEL=(1, 1) ,NOTIFY=&SYSUID
//STEP1 PGM=PROG2
//STEPLIB DSN=COEGRP.VSAM.LOADLIB, DISP=5SHR
S/78YS0UT SYS0UT=x
//7DD1 DSN=COEGRP. JAVA.VSAMT.CLUSTER, DISP=SHR
£ /DD2 DSN=COEGRP.VSAM.PSFILE1l, DISP=MOD
//DD3 DSN=COEGRP.VSAM.PSFILEl, DISP=5HR

*
Alabama
20110512
002011

, State and the data range which is
given as input to COBOL
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COBL — VSAM Reporting — Traditional
Approach

Scenario

COBOL Report generated in a PS File based

EDIT COEGRP. VSAM. PSFILE1 Colu
Command ===> s

MKKKKE KK KKK KK KKK KKKKKKKKKKXK K Top of Data &KX KEKNK KX KKK XX

(ojojojoloki
[o]ojojolole
DEEEE3
(ojojojoJor
EOEE5
[ojojojojolss
(o]ojojojoirg
(ojojojojoks
[ojojojojols
EEE1O
0011
oeOE12
OEEE13
oEEE1L4
EOE15
oeOE16
(0]oJolokr
oEEE18

CARD MNUMBER
4552760798751003
4552760798751011
4552760798751011
4552760798 751030
4552760798751042
4552760798751052
4552760798 751060
4552760798751062
4552760798751069
4552760798 751070
4552760798751072
4552760798751073
4552760798751078
4552760798751089
4552760798 751086
4552760798751088
4552760798751108

DATE
20100730
paojolsjolsieio
20020720
20080816
20110111
20030626
20020915
20090927
20090723
20070528
20080312
20020928
20090717
20040410
20040920
20060628
20080727

STATE
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama
Alabama

AMOUNT

1842600
1141900
1906400
1405900
1558800
1209000
1088000
1814000
1657800
1731500
1061600
1691900
1312400
1265100
1464200
1925100
1841500
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Java on Tomcat/zOS using iText —

Reengineered Architecture

Client

OMVS

Tomcat

Client

<
<

slicing

5

slicing

6

Report. txt

Report. pdf

Report. html

Report. Rtf




P
Java on Tomcat/zOS using iText — 5 1

—

Reengineered Approach T

Connacrors « hanaty

1. The browser from the client side makes a http request to the Tomcat Server running on the
distributed system .

JSP page invokes the Java component.

The Java Component in-turn makes a http request to the Tomcat Server running on
Mainframe.

4. JZOS running in the Tomcat fetches the records from the VSAM.

5. The fetched records are then passed to the Java running in the distributed system in XML
format.

The Java program performs the slicing operation on the fetched records .
The records are then generated in the form of PDF,HTML,RTF using iText API .
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Java on Tomcat/zOS using iText —
Reengineered Approach

The browser from the client side makes a http request to the Tomcat Server
running on the dlstrlbuted system

CREODIT CARD MANAGEMENT SYSTEM

DATE BETWEEN

Erter the state of transaction er the e range of the Transaction.

State

Populate records »

- SHARE in Atlanta




Java on Tomcat/zOS using iText — =

Reengineered Approach RRARS
The fetched records are then passed to the Java running in the distributed system .

File Edit Format Wiew Help

<HTML = -
<HEAD = _I
<TITLE>VSﬂMData<fTITLE>
</HEAD >
<BODY =
<hlsvsamMpbata</hl>

<START =

00 LG O LU S LSS LN AU T AL AN d Lo ST

4552 7E0708781L01116333520060630ATakbhama 1141900

A 882 FAEOTFORTSIO01I11FIZSE200207208Tabama 1906400

4052 7A07ORT 1030149221 20080816aTabama 1405900

4052 7A0F0ORTS104216068820110111 A Tabama 1558800

A G52 FAE0TFORTSLI052153324200306268 Tabama 1209000

4552 7A07098751060133405200200154aTabhama 1088000

4552 F7E07F0ORYS1I06214360520090927A Tabama 1814000

4552?6G?98?51D691942492D090?23A4aEama 1657800

A0 527607987107 0L 73082007 0528A labama 1731500

45527607087 51072 183831200802124] abama 10E1E00 » Fetched Records

4082 FA0TFORT 107314967 8200209284 Tabama 1691900

4082 FA0FORTSLO7E1I65699200090717ATabama 1312400

4052 FA0FORTSLIO0BO1I058722004041 08T abama 12685100

4552 7A07O987 5109613071 7200400204ATakhama 1464200

4552 F7E07F0ORYS1I0081E1 564 200606280 Tabhama 1925100

4082 FA0TFORT 11081627 0320080727aTlabama 1841500

455276E0708751115143110200801184ATakbama 1227700

<EMND=

< BODY >

< HTML > -

i 2
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CREDIT CARD MANAGEMENT SYSTEM

CARD NUMBER DATE BETWEEN AMOUNT BETWEEN

Enter the card number to be Enter the Date range of the
selected Transaction.

Enter the state of transaction Enter the Amount range.

Card Mumber Date Between
20110512
E 0112

Edit f Slice up » Generate PDF Report »

45527607 98751003
4552760798 011
45527 60798751011

45527607 98751060

45527 60798751063

20100730 Alabama 1842600

20020720

20110111

20020915

20090723

Alabama

Alabama

Alabama

Alabama

1088000

1657800

SHARE in Atlanta



Data Slicing in Re-engineered Approach

CREDIT CARD MANAGEMENT SYSTEM

CARD NUMBER DATE BETWEEN

Enter the card number to be Enter the Date range of the
selected Transaction.

Card ko, Date Between
[ —

Edit f Slice up »

AMOUNT BETWEEN

Enter the state of transaction Enter the Amount range.

Amount Between
1]

Generate PDF Report =

45527607 98751030 20080816

45527607 98751078 20090717
040440
45527607 98751096 20040920

Alabarma 1405900
Alabama 18]
Alabama 1312400

Alabama 1464200

1378400




Enriched Graphical representation of Report in =-

File:

Edit  Wiew

History  Bookmarks  Tools  Help

Reengineered approach

/“A
SHARE

C X |E:| |http:,l',l'l?Z.16.109.209:BDSDIdeReports,l'1305625252911AIahama2Dl10512.pdf

TF T & | Google

J=]

E CREDIT CARD TRAMNSACTION DETAILS

. | [7]1305625252911Alabama201105... 3 |

[~

:}'1_,"14 & & |114% = =

IFind -

CREDIT CARD TRANSACTION SUMMARY

(T
CREDITCARDNUMBER  DATE  CITY  AMOUNT
4552760798751030 20080816 Alabama 1405900
4552760798751052 20030626 Alabama 1209000
4552760798751078 20090717 Alabama 1312400
4552760798751089 20040410 Alabama 1265100
4552760798751096 20040920 Alabama 1464200
4552760798751115 20080118 Alabama 1227700
4552760798751135 20070117 Alabama 1378400
4552760798751137 20040624 Alabama 1445500
4552760798751144 20100130 Alabama 1218900
4552760798751168 20090420 Alabama 1368500
4552760798751171 20100921 Alabama 1258500
4552760798751177 20070327 Alabama 1333300
4552760798751185 20090216 Alabama 1214500
4552760798751191 20060721 Alabama 1522500
4552760798751199 20050215 Alabama 1305800
4552760798751212 20050514 Alabama 1210100
4552760798751235 20090214 Alabama 1448800

8N
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Enriched Graphical representation of Report in s 1

Reengineered approach suARE

Tochooiocs | Conmacnoes « B
File Edit Wiew History Bookmarks Tools Help

@ Cc X o |@|http:m?z.16.109.209:auan.rpdeeportsn305619136552nlabama20110512.de o v|Goog|e =]
S E S e vinieeiml- G G e -
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Alabama sales Analysis

100,000,000 -
90,000,000
80,000,000 -
70,000,000
60,000,000

50,000,000

Sales Amount

40,000,000 -
30,000,000 -
20,000,000 -

10,000,000 -

D J
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A
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Traditional vs Re-engineered Approach - MIPS &

Case 1 : Fixed Date Range and Variable State name SHARE

Coecacroes « have

Case 2 : Variable Date Range and Fixed State name

Case 3 : Fixed Date Range and Fixed State name

Java COBOL
Measurement
Reporting Run(s) Window
: CP (sec) Zaap (sec) CP (sec)
(min)
Case 1 600 15 16 142 144
Case 2 600 15 17 146 144
Case3 600 15 16 140 144
Average 16.33 142.66 144
Average per Run 0.027 0.237 0.24
- SHARE in Atlanta



Inference = 3

Inference :

e Re-engineered Ul which allows the user to perform multi-level slicing on
the date range and state.

e Modernized Graphical Report Representation using iText for various
Data-Slices

e Re-engineering the application layer and retaining only the Data Access
Layer (VSAM) on the Mainframe is expected to significantly offload the
MIPS to zAAP Speciality Engines and reduce the CP MIPS Footprint .
Expected offload to Speciality Engines (89.72 %) and reduction of MIPS
Footprint (88.65 %)

e The CP Time in COBOL Varies according to the number of Steps executed
through JCL and accordingly there will be MIPS Reduction for Java

SHARE in Atlanta
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ROI MODEL
Year-1 [Year-2 |Year-3 |Yeard |Year-5 |Remarks/Assumptions
zAAP Engine Cost 125000 0 0 0 0
Re-engineering Cost 92,656 0 0 0 0[Assuming an Application Size of 50 COBOL Components (~37500 LOC)
Support Cost 20,000{ 20.000) 20,000{ 20.000] 20000{Maintenance of TOMCAT | ITEXT Environment
Cumulative Cost 237,656| 257,656| 277,656) 297,656) 317,656

Annual Savings

License Cost Savings - COBOL 28,554 28 554| 28.554| 28 554 28 554 |Assumed 200 MIPS (25 MSU) reduction in COBOL MIPS
Assumed 75 % Reduction in zOS MIPS i.e from 200 MIPS (25 MSU) to &0
License Cost Savings - z05 101,671 101,671] 101,671] 101,671 101,671 [MIPS(¥ MSU)} on account of offload to 2AAP Engine
Cumulative Savings 130,225] 260 450| 390,675 520,900] 551125
ROI 0 2,794 113,019] 223,244 333,469 Investments recovered from Year-2 and subsequent Year on Year Savings

Note: Reengineering investments recovered from Year-2 onwards

ROI Calcuation

¢ e
. in Atlar
SHARE in Atlanta
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References : SHARE
Tomcat Download R
http://dovetail.com/downloads/tomcat/index.html

Tomcat installation
http://dovetail.com/docs/tomcat/install.html

Tomcat installation doc
http://dovetail.com/docs/tomcat/install.html

Dovetail tomcat forum
http://dovetail.com/forum/

I Text download
http://itextpdf.com/download.php

IText forum
http://support.itextpdf.com/forum
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Alternate Approach for ZAAP utilization In

Mainframe

Trchnology + Conmectans « Ressty

Fig. 1 - Currently followed approach for ZAAP Utilization

COBOLusing file/MQ
statements

JCL

Uses PGM="COBOL
pgmname”

Cobol Program with
fileand/or MQ
statements

Convert
To

Using Java classes/methods

Uses
PGM=“BPXBATCH" or
PGM=“)VMPRC50”

Java classes/methods
using JZOS and MQ
APls

. SHARE |



Alternate Approac
Mainframe

or ZAAP utilization In e B

[ =
Techaology + Consactions « Resuty

Coecacroes « han

Fig. 2 - Suggested approach for ZAAP Utilization

COBOL using file/MQ,
statements

JCL

Uses PGM="COBOL
pgmname”

Cobol Program

READ FILE1

CALL‘MQPUT

To

Using Java classes/methods

JCL

*Uses PGM="COBOL
pgmname”
*Use CEEOPTS DD to pass

java classpath

Cobol Program WRAPPER

(Reusable Components)

CALL WRAPPER using

‘READ’. PARMS Calls OOCobol
Program that

CALL WRAPPER using invokes java
‘MQPUT’,PARMS methods

SHARE in Atlanta
] .




A‘ternate ApproacH !or LAAP utl‘lzatlon N -

-

Mainframe suame

a9y + Commactions « Resety

u

Fig. 3 - Cobol Invoking Java methods

Steps followed to execute java from procedural Cobol:

Cobol Program WRAPPER
1. Create java classes and methods to wrap the file and - IEReglsab'e}
. . . . . # Link using
MQ operations functionality using java APl (Reusable L Dynam(DLL)
com onent) using ‘READ’, » Static call to
p . S 00Cobol
2. Create Object Oriented Cobol (OOCobol) program that I
(_' D
uses invoke statements to create java objects and to using‘MQPUT,
execute java methods. This OOCobol program should be s 00Cabol
compiled with DLL option (Reusable component). (Reusable)
» Compile as DLL
3. Create a wrapper procedural Cobol program that calls o
the OOCobol program. Any program calling a program ’r:;’jmf;,'r:'f;w
compiled with DLL option should be linked with Cobol data types

DYNAM(DLL) option and can only use static call to
invoke the DLL(Reusable component).

4. In the procedural Cobol program that has the file and Java Methods
MQ operations, those calls will be replaced by the calls e

to the wrapper procedural Cobol program passing AP'S‘Z?';‘:;'Z:SMQ
parameters specific to the operation.

- SHARE in Atlanta
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Mainframe — Proof of Concept swame

o9y * Conmactions + Revets

The Proof of Concept was executed for the below scenarios.

1. To compare the MQPUT Cobol call against the wrapper call executing MQPUT
in java method

2. To compare the READ Cobol Statement for a VSAM file against the wrapper
call executing READ in java method

3. To compare the READ Cobol Statement for a tape file against the wrapper call
executing READ in java method

4. To compare the READ Cobol Statement for a sequential file (PS) against the

wrapper call executing READ in java method

The charts below presents the results of the tests executed for the above four

scenarios.

- SHARE in Atlanta




Alternate Approac

or ZAAP utilization In
Mainframe — Proof of Concept Results

Un-normalized CPU time for the Tests

JAVA unnormalized ZAAP
CPU secs

WCOBOL unnormalized
ZAAPCPU secs

COBOL unnormalized CPU
sec (on CP)

Normalized CPU time for the Tests

JAVA Normalized zAAP
CPU secs

JAVA Normalized CPU sec
(onCP)

W COBOL Normalized zAAP
CPU secs

COBOL Normalized CPU
sec (on CP)

0%

B0%

70%

60%

50%

40%

30%

20%

10%

0%

% Cost savings by using Java

} ?
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Technology Trends — Way ahead for Customersfs

1

IT Optimization and Consolidation

* LPAR/ Vendor Consolidation
* SW Stack Consolidation
» Server Consolidation

U
C

ompetency

Effective use of Alliance for
Training needs and getting
abreast with latest in technology

High Availability and Real Time )~

« Parallel Sysplex Implementation
* Next Generation (VSAM-Db2)

. )

- N

nterprise Modernization

* Modernize Candidate Applications : Code
generators, Unsupported, Multiple run time

Environments. /

¥

ﬂl‘echnoloqv Consumption Reduction\

» Reduce License Cost, Automate IT Op
* Leverage Specialty Engines workloads.

\System tuning.

Others
HCITI
= amey ° Bl —Leverage Cognos
Jpmcl e Application Co-location
E BOA
B TSB
Others : : :
7 Virtualization

» Migrate non critical Batch
» Use z/Linux Private Cloud

* Investment on Application Re-engg,
\

-

Legacy Integration

» Usage of Web Services to merge
disparate systems.

)
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