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IBM Mainframes Retain the System of Record

CICS Systems for Banks CICS Systems for Insurance Mainframe Systems for Manufacturing

(ATM, loans, account management) (Claims & policy management)

Mainframe Systems for Finance Mainframe Systems for Medical Mainframe Systems for Airline
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Mainframes are DEAD??

* 71% of Fortune 500 companies use mainframes

* Mainframes handle 87% of all credit card transactions

* Mainframes handle 68% of the world’s production IT resources, yet
they account for only 6% of IT costs

* Mainframes handle 30 BILLION business transactions a day

* Asof 2017, 92 of the world’s top 100 Banks continued to use
mainframes

Source: https://blog.syncsort.com/2018/06/mainframe/9-mainframe-statistics/
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Today’s Business Needs

Build and deploy API’s rapidly

Web self-service, mobile/cloud, BYOD
Real-time access to enterprise data residing
on any platform

Integrated views of related information
Customer and business focused IT

Industry standards

Integration between mainframe &
distributed systems
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Lessons Learned, War Stories, Successes
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What else do we need to consider??
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Do You Have the Right Mainframe Integration Technologies?

* How old are your legacy backend applications?

* What technologies are they using?

* Is the application code structured or unstructured?

 Did your core applications first start out as commercial offerings?
* What third-party components are embedded in the code?

* How complex is the code and data structure design?

* Do your support teams fully understand the application?

* How many coding ‘standards’ have been used over the past years?
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Understanding Your Legacy Applications & APl Requirements

Most mainframe online applications were designed to
interact with 3270 terminals (end user dialog).

Integration technologies should be transparent to the
backend systems.

Changing legacy code to work better as an API
introduces more complexity and code to manage.

Fine grain APIs (microservices) may be easier to build,
but put more work onto the consumer.

More intelligent the API, less effort for the API
consumer processing logic.

Legacy mainframe apps are like a box of chocolates, it
is hard to see what is inside.
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Legacy Application Complexities — CICS and IMS

* XCTL/ multiple program calls GT Application Analyzer /==

Multiple input and output messages

Variable length, multi-part messages, different layouts
Complex structures (REDEFINES & ODO)

Null terminations, non-standard code

Screen macros

Conversational dialogs

External and other 3270 applications

Complex Conversational Transactions
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APIs are building blocks
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APIs are building blocks
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Mainframe APIs — Understanding Legacy Environments & Integration Requirements

Transaction Message API

( Microservice \ - CICS Program
APl requests and replies focused a single .

IMS Program
transaction (microservice)... GetChecking, REST input JSON input msg .« MQ
GetSavings, GetCarLoan

mapping Provider
API output JSON |« output msg * Batch

. DB2(sQL)
Consumer k (1inputand 1 output) J " IMSDB(SQL)
API API

Processing | Manager
Logic

Web
Mobile
COTS

ESB

Cloud

Bl Tools
Blockchain
Al

RPA

Other
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Mainframe APIs — Understanding Legacy Environments & Integration Requirements

Transaction Message API

z/0S Connect EE
LOBs ( w * CICS Program
API requests and replies focused a single .

! IMS Program
transaction (microservice)... GetChecking, REST input JSON I‘ﬁ'l input msg . « MQ
GetSavings, GetCarLoan API 1 Simple Rest APl Provider ‘msg Provider | , Batch
. ! ¢ — « DB2(sQL)
T — (1 input and 1 output) * MsDesan
API API
Processing | Manager =
Logic * Data manipulation — » Message switching / program calls
(math, string) input msg Complex * Multiple input and output messages
Web & . F.Iow control output msg Transactions * Variable length, multi-part messages
SRl (if, then) outpUme (CICS & IMS) * Complex .stru'ctures (REDEFINES & ODO)
COTS * Null terminations, non-standard code
ESB Each consumer must handle . Multiple
Cloud transactions i ™ -« Screen macros (BMS and MFS logic)
Bl Tools (logical sequence) w-" » Third-party, remote or other 3270 apps
Blockchain -I (TN3270, IDMS, NATURAL, other)
Al » Conversational dialogs
RPA -
Other
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Mainframe APIs — Understanding Legacy Environments & Integration Requirements

Transaction Message API

( Microservice \ « CICS Program
APl requests and replies focused a single e IMS Program
transaction (microservice)... GetChecking, REST input JSON - input msg S .« MQ
; mapping rovider
GetSavings, GetCarlLoan API output JSON |« output msg * Batch
* DB2(SQL)
. * IMS DB (SQL
Consumer k (1 input and 1 output) J (say)
API API
Processing | Manager Business Process
Logic Workflow  Data manipulation == . + Message switching / program calls
(math, string) Input msg Complex * Multiple input and output messages
Web GT Ivory *  Flow control output msg Transactions * Variable length, multi-part messages
. REST if, then e C I truct REDEFINES & ODO
Mobile API requests and replies Smart API ( ) outputmsg | (CICS & IMS) omplex structures ( )
. ¢ Null terminations, non-standard code
COTS focused on a logical process
ESB (composite)... GetCustomer SOAP Multiple
Cloud API transactions * Screen macros (BMS and MFS logic)
Bl Tools ‘ (logical sequence) * Third-party, remote or other 3270 apps
Blockchain (TN3270, IDMS, NATURAL, other)
Al . : .
oA No coding Conversational dialogs
Other

e Distributed apps and data (DVM)
* Cloud services
e Other API (REST, SOAP, other)

External
Services
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Environment

. CICS fe; IBM CICS

-
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Environment

CICS

Github (source version control)
Jenkins (automation)
.NET, Java, Node.js, COBOL

* Linux (redhat) JBOSS

* Tomcat @

* MoogSoft X

- dynatrace " Vot

e urbancode L dynatrace
urban
{code}

Miclrosoff‘
NET

lvory Service Architect (APl creation & orchestration)

C)
g

)
Y
g=——a]
—
—

Java

fo; IBM CICS
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APl Lessons Learned
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COBOL and PL/1

THE GOOD THE BAD THE UGLY

All Data Structures Supported  Some structures don’t map Comp-3, Binary, ODO
well to distributed Apps REDEFINES, unbounded
sequences (PL/1)

All can be exposed as service Names in COBOL-PL/1 may be Blank When Zero.
inputs/outputs cryptic and need to be
renamed

Can expose existing programs  May need more data to drive  Message switches, and other
without changes than the app knows calls

{9 GTSoftware”



@1 VAR-RECORD.

@5 REC-OTHER-DATA PIC X(30).
@5  REC-AMT-CNT PIC 9(4).
@5  REC-AMT PIC 9(5)

OCCURS 1 TO 180 TIMES

DEFENDING ON REC-AMT-CNT.

1 INSTRING UNALIGNED,

2 FIX_PART,

3 CERTNO CHAR(9],

3 COUNTZ FIXED DECIMAL(1,0),

2 VAR_PART (7 REFER (COUNTZ)) CHAR(10);

‘€5 GTSoftware”



CICS or IMS Transactions

THE GOOD THE BAD THE UGLY

Existing Transactions can be A Transaction may be too fine  Multiple Transactions may

exposed as REST or SOAP grained have to be used in service

Data from transaction Data may be to convoluted to  Volume of data may be too

returned as a service output use in service large to return to distributed
client

PFKEY = TRANCODE Maybe need multiple Trans Maybe need to call multiple

Trans in sequence

{9 GTSoftware”



CICS and/or IMS Transactions Combined

THE GOOD THE BAD THE UGLY

Combine Transactions in one May not work well with others API’s that run for minutes
service

Use Conversational Long running conversations No understanding of
Transactions may be long running API’s conversational impact
No Code re-write May be easier to combine May return different copybook

logic to keep from calling
multiples transactions

{9 GTSoftware”



Even Uglier...

Null Termination x’3F" (IMS MFS)

EX. 03 LAST-NAME PICX(20). | ‘RIVERS “D9COE5C5D9E24040404040404040404040404040

To: ‘RIVERS “D9COE5C5D9E23F

XML: <lastName>RIVERS3#A2<lastName>

Null Termination x’00’

EX. 03 NAME PICX(20). | ‘RIVERS DUSTY ‘D9C9E5C5D9E24040400000C4DOE2E3ES
To: ‘RIVERS “D9COE5C5D9E2’

XML:  <NAME>RIVERS<NAME>

a
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Design Methodology
» Base Services (closely matched to individual Transactions when possible)

 Composite Services (combined calling of multiple base services for business services)

e Outbound calls to third party software from COBOL

a
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Ivory API — Online Transaction with Multiple Variable-length Output Messages

& GT Software lvory Studio - SCIRRC (Web Se
Fle Edt View Tools Window Help
D-FEHS A (MBPpPE,
Properties | Diagram - SCIRRC X |

 Base i T s
Node ID IMS Point Node 1 s TrearmAl
Transaction SCIRRC N
Message Flow Request Response L
Input Type Copybook g'm
Input Copybook Name recOlivc e zticn.
Input Copybook Data (Collection) Wb Sercz Opersion 4
Output Type BLOB 4
Output BLOB Name IRRBLOB %
Initizlize Storage Area Blanks
Reinitizlize Storage Arez On Loop False

v Advanced
Input Data Offset 1 Mmlérn
QOutput Data Offset 0 P
IMS Message Segment Size 0 SR i
IMS Send Message Length 0
Input Data Compression Algorithm None
Output Data Compression Algorithm None
Conversation State Non
LTERM @@WKLTERM:
Format Name Work Variable
Propagate MFS Null Character False S Py g

v OTMA Caze Caze Caze Caze Caze Caze
OTMA Control Region 520- 22001 187 Raghzg 1185~ MI2008 1264~ RECE2 1078 - MR0M2S 4G G
Authenticate None
Return Code \#ork Variable
Reason Code 1 Work Variable 3
Reason Code 2 Work Variable s
Reasonode 5 Work variable WS Movemer 1 MAP RECO1 MAP Reg Mzg Cany MAZ V12008 MAF RECC2 MAZ MZ00328
Reason Code 4 Work Variable |
IMS Error Text \Work Variable
User Data Work Variable

v IMS Connect
Host L R — Sxace MS Funcsion Funcson Funcson Funcion Funcion
Port @@WKPORT: B Fomms G Pomms =y =y 3
Datastore @@WKDATASTORE: T .
Use Secure Connection (Java Server Only) False
Authenticate Use Work Variables X
User ID Work Variable WKUSERID m o= = E E E Eincion
Password Vork Varizble WKPASSWORD § V s e - — = AR

o Odlegme Execuae Dsagme z e

User Exit GIIIMSC2 (Default) o Deinlt y
Commit Mode CM1 (Send then Commit) ‘\m
Synclevel None
Timeout IMS Connect Defautt = (- N - - X o
Return Code Work Variable IMS_CONNECT_RC s o | Seme Mome Fucion
Reason Code Work Variable IMS_CONNECT_REASON_CODI} Outpz Mavemen 1 Oupa Maovemen 3 Outpa Movemen 5 Outpa Mavemem & e
Error Text Work Variable IMS_CONNECT_ERR_MSG 'l
Include Each Segment LLZZ in Output Data True P . - ’ T
Total Length of Output Segments \tork Variable V

 Total Number of Output Segments Work Variable num_segments Does loop courmer = mum sagmens|

Node ID

The unique identifier for this LINK Point node.

Funcion
Explorer ‘ Toolbox | Properties o O - P A0
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Financial

Domestic Banks
Domestic Insurance

* |nternational Banks

* |nternational Insurance

A
£ £
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Banking

fo; IBM CICS

CICS systems of record

Instant Payment (Europe) Go gle

Outbound calls to Google resources

https://maps.googleapis.com/maps/api/geocode/json?

Outbound calls to Credit resources

Outbound calls to Account Control Website

Outbound calls to Terrorist Check sites

P PayPal
* Inbound API calls to existing CICS Trans with no code change
* ATM system inbound API’s (SOAP then REST)

ci; GTSoftware”



Ivory Composite APl - COMMAREA Program + Web Service + 3270 Dialog

Properties

v Base
Node ID
web Service Operation
Message Flow
Service Inputs
Service Outputs
‘work Variables
BLOBs
Description
SOAP Header Inputs
SOAP Header Outputs
Compositor
v Reference WSDL
WSDL Location
Reference \Web Service
Reference \Web Service Port
Reference \Web Service Operation
v Reference REST Payload
Reference Format
Reference Input Payload
Reference Output Payload
v Advanced
Reguest Wrapper Namespace
Request Wrapper Name
Response Wrapper Namespace
Response \Wrapper Name
Response XML Stylesheet URI

Fle Edt View Tools Window

Help

T D-FH A (M IE

get Shares Op
getShares
Request Respoi
(Collection)
(Collection)
(Collection)
(Collection)

(Collection)
(Collection)
Sequence

C:\GT\Demo:
stockpick
stockpickPori

‘NodelD

The unique identifier for this Web Service Operation node.

Explorer | Toolbox | Properties

Output |

GerShares \Web Service

Web Shrvice
wlEszon,

perShares c?;a'::m

LUNK
CICS COMMAREA Program

Move o
LINK

Mave valums 10 COMMAREA Porgram

Exacute LINK

Exmcu= CICS COMMAREA program

oo oy

Vaiid Accourr Number 7

End with SOAP Fauit

Web &r\we

Client

Extarnal Web Service Cal

Move o Web
Senvice Chem

sttt
Popuime Web Service inpus

3270 Process
oS
Process 3270 BMS Agplicssion
Web
Cal Bxarnal Web Service(Siock)

Map GUSMEN

3

Funcson

n———
Calcuime Siock 0 duy

[ Moven |

Maove vaiues 10 SOAP Oupues

Normal End and return
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Insurance Company

Mid-size Property and Casualty insurer
Headquartered in the Midwest for 115 years
2400+ Employees

Processes about 10 million transactions weekly

a
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Insurance

fey |IBM CICS

CICS systems of record

Multiple Outbound calls to 3" Party Geocode
Calls to Legacy DB (DB2)

CICS Links to multiple programs

3" Party Lookup

MVR Proof of Insurance

Business Owner Policy Questionnaire

Locate Your Rep

Other applications

VB Front End

a
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Java Web App
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Leading Aptitude Testing Company

U.S headquartered, non-profit assessment vendor
Develop and administer 50 million aptitude tests
annually

180 countries —9,000 locations
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7 IBM CICS

CICS systems of record
Multiple Outbound calls to Google Geocode
Calls to Legacy DB (IDMS)
CICS Links to multiple programs
Outbound Calls for External Credit Card Processing
Immediate Credit Approval
Two Large Back-End Online Systems
Real-time Communication with Third-Party Credit Card Processor
Ability to process funds for payment
Ability to track candidate’s scheduling, testing, and scoring
Both were green screen systems and would use same interface
Neither coded to support encryption, SSL security and WS security tokens
— a requirement for credit card processing.
Encrypted Security to meet PCI Compliance

a

GTSoftware®



GT Ivory® at One of the World’s Largest Airlines
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SCEPTRE

SCEPTRE stands for System Computerized for Economical Performance, Tracking, Recording, and Evaluation
(airline technology)

*IMS Mainframe

*Cobol

*Enterprise Solution
*Line Maintenance
*Base Maintenance
*Planning
*Finance
*Engineering
*Configuration Management/Records
*Supply Chain

*Utilizing Web Front Ends

a
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Airlines Technical Operations

*130 IT applications supporting one of the largest airlines in the world
*Mechanics, supply chain, engineering, purchasing, planning
*Maintenance performed worldwide

*Over 10,000 Aircraft Maintenance Technicians

a
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Environment

IMS TM & IMS DB
Ivory Service Architect (API creation & orchestration)

Github (source version control)

Jenkins (Qutomation)
.NET, Java, Node.js, COBOL

Linux (Red Hat), jBoss
Tomcat

Microsoft®

.NET

# IBMIMS

4
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Mobile Application on Tablets & Smartphones

An Al rl ine X Aircraft Detail History Admin Nov 17, 2015 15:12 GMT Dusty Rivers i Help~

Entry Page Technical Operations

To get started, enter a nose number into the search box on the left

>

T
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Advanced Search

Nose Number Conflict Resolution

Aircraft Detalil History ~ Admin

Nose Number Conflict: 200

Please choose from the following aircraft:

Aircraft Reg # Fleet Engine
Select 200 '6200 MD8O JT8D-219
Select 200 '00UU B757 RB211-535

\ o

\

-
/|

' GTSoftware”



An Airline X

Nose # Find A/C

Advanced Search

AIRCRAFT
200

EQUIPMENT

B757

MAINT. PROGRAM

us

REGISTRATION
N200UU

ENGINE
RB211-535

NAA LOGBOOK

YES

More =

Aircraft Tail Number Selected

Dusty Rivers

Aircraft Detail Discrepancies Manuals Apps~ History Admin Nov 17, 2015 15:19 GMT Help~

Aircraft Routing v

o
FLIGHT 0886 FLIGHT 0835

CUN — CLT CLT — SJU

FLIGHT 0836 FLIGHT 1798

SJU — CLT CLT — PHL

DEP ARR ARR DEP ARR
1550 1842 GATE 20:05 2138
T7NOV 17 NOV T7NOV 17 NOV
G GMT-5 G 5 GMT-5

DEP ARR ARR DEP DEP ARR
1519 1823 GATE GATE 1015 14:56
16 NOV 16 NOV D2 D2 T7NOV 17NOV
GMT-5 GMT-5 GMT -5 GMT -4

13m GND:15h 52m GND: Oh 54m GND: Th23m
ORIGIN GATE DEST GATE FLT STD ETD ouT OFF STA ETA ON IN GND
ar D2 SIU D12 0835 0955 10415 - - 1431 14:56 - - 15h 52m
Discrepancies >

MIC # Find / Create MIC# Refresh Legend~ Create MIC #t+ Print MIC Sheet

57 MIC Items 22 MONs 33 SADs 2 SlLs
v
DEF LAST

MIC # ATA TG CODE STA UPDT DISCREPANCY TITLE
3139798 5310 MON CLT 15Nov15 FUSELAGE SKIN DENT FRAME STA 760 ON STRINGER 25L
1943953 7220 MON PHL 210ct15 #1ENG. INLET HAS DEBONDED ACOUSTIC PANEL AT 0330 POSITION AFT L
6801187 5330 MON BFM 25Augl5 (REF. LP#6800753) CREATE MONITOR FOR EXT FUSELAGE SKIN DOUBLER R
5037125 5740 MON CcLT 22Aug15 ACCOMPLISHED TYPICAL REPAIR 57-40-05A, HOWEVER THIS TYPICAL REPA
7294833 5330 SAD BwWI 21AuUgls DENT FOUND AFT OF RADOME AND FOWARD OF NOSE GEAR DOOR
680175 5330 MON BFM 21AUg15 REF SAD LP#7294833. FUSELAGE STATION 20737 BETWEEN 527L AND 528 L H
6801166 5330 MON BFM 20Augls REF SAP LP#6800937 EXT FUSELAGE SKIN BETWEEN STA 560-580 & 5-27R /S,
6800943 5330 SAD BFM 20Augls EXTERNAL FUSELAGE SKIN AFT OF R4 DOOR BETWEEN BS1681 AND BS1701 A, ..
6800937 5330 SAD BFM 20Augls EXTERNAL FUSELAGE SKIN BET. BS 560 AND 580, 527R AND 28R HAS A D ENT
6053514 5330 SAD MCN 20Augls DENT EXTERNAL FUSELAGE SKIN BS 1520 BETWEEN STRINGERS 3R & 4R
4844833 5310 MON PHX 20AUgls CREATE A MONITOR TO REPEAT HFEC INSPECTION EVERY 620 FC PER EA N
0010936 5510 SAD EOS 20Augls DMG #: 0007 ORIG MACH NER: EA: OM7: 000000 DMG-LOC: LEN: 13" DEP:
6800997 5740 SAD BFM 18AugI5 #6 L/E SLAT 47" FROM I/B END AND 4" FROM T/E WEDGE EXTERNAL HAS D.

6800995 5740 SAD BFM 18Augls #6 L/ESLAT 7", 14" FROM I/B AND 6.5" FROM T/E WEDGE HAS 2EA DEN T.




Legacy Application Complexities

Multiple copybooks

Multiple paths
Conversational

Multiple code design patterns
Embedded screen logic

a
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Mobile Apps

Web Portal
Bl Tools
Other Apps

App
Server

ESB

Other

GT Ivory® Mainframe APIs

Ivory API

Online Transaction

REST / SOAP

Ivory API

Online Transaction

REST / SOAP

Online Transaction

API

v

Manager

Ivory API

REST / SOAP

Online Transaction

External

Services /

Online Transaction

APls

IBM Mainframe
(z/0S, VSE, zCloud)

IBM Mainframe
(z/0S, VSE, zCloud)
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GT Ivory® Deployment Options

z0S Started Task _ IFL Windows or Linux
CICS / (Lmux on Z) g I’Edhat Server == Windows

GT Ivory GT Ivory . GT Ivory :g%
Server Server SUSE Server Java

-
s ubuntu

-\
A |
f
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GT Ivory®

Mainframe Transformation Gatewa
APl Management SIEEIE SEns ¥

API Testing

ESB & RPA Lo
- o e

API Orchestration

Mainframe Microservices and Integration Connectors

CICs IMS IDMS 3270 Other
Applications Applications Applications Applications Resources

Callable External Services

<> Zowe

DB2 REST

z/0S Connect

IBM DVM

@ GTSoftware”



What Have Customers Asked For...

JWT (Enhanced)

Calling out to distributed Clients (with orchestration)
API Repositories (which one)

DevO ps (U rbancode B))> BM UrbanCode Deploy
D B 2 .E’ IBM UrbanCode Release
CLI Based SerVICE Creat|on / IBM UrbanCode Velocity

| :
[ |
am IBM UrbanCode Build

Zowe

urban{code}

a
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JWT(JSON Web Token)

CLIENT

POST / LOGIN
WITH CREDENTIALS

Corncnna

GENERATE JWT
IF CREDENTIALS MATCH

SENDS JWT
WITH AUTHORIZATION HEADER

——eeee)

CHECK JWT
SIGNATURE AND RESPOND TO CLIENT

AUTHENTICATION
SERVICE

SHARED PUBLIC
OR SECRET KEY
BETWEEN MICROSERVICES

RESOURCE
SERVICE

‘€5 GTSoftware”



JWT

Encoded Decoded
eyJhbGci01JIUzIINiIsSInRS5c | | {
CI6IkpXVCI9.eyJzdWIi0iIxM "alg": "HS256",
FMONTY30DkwIiwibmFtZSI6Ik "typ": "JwWT"
pvaG4gRGI1TTiwiYWRtaW4ioOnR | | }
ydWV9.TIVA950rM7E2¢cBab30R {
MHrHDcEfxjoYZgeFONFh7HgQ "sub": "1234567890",
"name": "John Doe",
"admin": true
}
HMACSHA256(
base64UrlEncode(header) + "." +

)

base64Ur1Encode(payload),
secret

Header

Payload

Signature

{9 GTSoftware”



JWT Sample

Start

JwTHeaderAndPTicket

1
GetJWT Su bjemCIain from HTTF Header

Function

Trace UID

Web Service
Client

Call ISA Micro-SewiDﬁ Engine for Passticl

Move to Web
Service Client
Fass UID?AppI, Key

Exec:\.é \nleb
Service Client
GetPagsTicks

Move to

Move PassTicket into Work Variable to be Fassed the IMS

Move to

Qutput Mivement 2

Function
e
Function 3

Operation End 2

{" GTSoftware”



Callable (outbound Services)

What are Callable Services?
» Access to SOAP and JSON Services via COBOL or PL/ICall
» Call — Procedural Application Programming Interface ( API)
« Used before APl became a popular Web / Restful Service Term

What is needed?
« Generation of Callable Service Interface (Call) for COBOL /PL/I
* Processing of all TCPIP Services for Target Service
« Dynamic Marshaling / Parsing of all XML and/or JISON

63“ GTSoftware®



Callable(outbound Services

* Procedural Language API ( Call)
* Procedural Language Data Layouts ( Copybook )

PL/I
CALL

PLLLIVORY_EXAMPLE x MNameHits
Do B 20 30 A S B PLLIVORY EXAMPLE ~ Mamehits x | Clixd
1 [ T T T - T .
2 SR R AR A AR AR A AR A AR A A A A AR AR R A A A AR R AR A AR AR AR 1 /* Generated by Ivory
3 * GIISCLX module is called to set the context root. * e * Project searchNameScresningHit
1 R Ry 3 * Date Thursday, December &, 2018
s CONTEXT _RCOT = '/rest' || '00'X: . N 05 SEARCHNAMESCREENINGHIT 3 _ORESPCNSEPAYLCAD
c = = = mLl s r
f CALL GIISCLX (IVORY TOKEN,IVORY CALL CONTEXT, = 10 ATTENTION (20) ,
b CONTEXT_ROCT) 7 15 ATTENTIONCD CHAR(30), PL/I
i ] 15 EXPRREMLIST (10) CHRR(30),
3 3 15 LOGENTRY ,
10 SRR R R AR AR AR AR AR R AR AR A AR R AR AR A AR A AR AR R A RARAARA R H 10 20 LOGID CHAR(30), D
11 # GIISCLX module is called to Access the Web Service * 11 20 LOGEWNTRYID CHAR(30), ata
12 R Ry 12 10 NAMESCREENINGHIT (20) ,
13 SCRP RETURNCCDE = 0O; 12 15 CRTEGORY CHRR (30}, A
14 CALL GIISCLX (IVORY TOKEN,IVORY CALL PROCESS, L 15 DATECFBIRTH CHAR(17), rea
- I\’ORYHTI\’OR? LENGTH) ; 15 15 DOMICILECD (10) CHAR(30),
O AR S 16 15 NAME CEAR(30),
] ) 17 15 NEMEPOOL CHER(30),
# On Return the return code provides status of call o 18 15 NAMEPGOLCD CHAR (30),
R Ry 1a 15 NAMERECORDREFERENCE CHAR(30),
RC = PLIREIV{(): 20 15 NATICNALITYCD (10) CHAR(30),
IF RC "= 0 THEN 21 15 PERCENTAGECFRELEVANCE BINAZRY FIXED(15)
22 15 RISKCLRTEGORY CHER(30),
15 RISKLEVEL BINARY FIXED(31),
ELSE 15 SUBCATEGORY CHAR(30)
# 0n Good return the Wek Service Data is returned... & . 10 EXCD CHRR(30),
S S 10 VALIDATICNERRCE (1) ,

1 REST/JSON  SOAP/XML 1

15 VALIDATIONERRCRCD CHAR (30),
15 PAREM (1) ,
20 NAME CHAR(30),

GTSoftware®
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Callable(outbound Services)

lvory Callable Services
access the JISON/SOAP
on processes and return

rvice Oiparation defines
the COBOL and PLA

a COBOL or PL/I Data Structure.

Thiz project was orsmied u=ing the lvory CLI aka
{ Cammand Line Imerfac= .

A

or OpenAR| documents.

The aire project creabion s aulomasc.

Albein the vory T complesly auvomaes the
crexSon of Sarvice wrappars for C0B0L and PLAL

The hvary projecs can be cremed by hand 25 wel
o fncilliizle: archesiragan.

Sant
T
mt1\ams§'ﬂm ngHit

Callshi= Sarvics

. Bperation

mt‘ia'ﬂc

sunouan

SE'.J:E'L‘I."GW

REST gﬂwi:e

Climrt
Pairt Maode.

Flmri Sen =]

4

Move to REST
Sarvics Clham

Serviop Input

Exmoun= REST
Sarvics Cham

!

The s=archNameScresningHit is ane of the
Sarvioss required by a PL1 application.

vary oremed a Service Wirapper 1o allow the
Lsgacy PLA ram 0 call 2 Restil basad
Service g ver%:.' if the first and last rame of the
climnt might reguire additional zcrsaning.

ory provides 3 wealth of funclions which ane
foe micro bagic sonipes.

Forexample they provide string, math, s=cusy
and dateJ tim = processing.

vory nodes follow 2 logical procesx ghru the
s=tup and ewecusion of a sarvios.

The logic Sow can be anhancad based on
the requiraments of the dhenis.

Ivery Anray Frocessing can be Mowe A or scended 2s
shown ta zllow insertion of additional lbge.

OOy

lvory CLI automates Callable Services
creation to access external JISON/SOAP
services. Additionally, the Ivory CLI will
build SOAP and JSON Service
wrappers for any CICS or IMS System z
application.

a
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Command Line Interface (CLI)

« Command-Line Interface

A command-line interface or command language interpreter (CLI), also known console user
interface and character user interface (CUI), is a means of interacting with a computer
program where the user/client issues commands to the program in the form of successive

lines of text aka command lines. Commonly processed by a command language interpreter
or shell interface.

CLI

lvory Studio

11/27/2018 0

C:\Installs\Program Files\GT Softw: Ivory Studio\bin>gtcli searchNamesc

a
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Command Line Interface (CLI)

Command Line Interface Ivory Studio
Input...

* OpenAPI ( Restful JISON Services )
« WSDL ( SOAP XML Services)

Generates Callable Services
Removes XML/JSON Complexity
Output...

* |vory Service Project

€ GTSoftware”



VPSX LOGON

VPSXPort

AT-TLS s on e
RACFACF2,Top Secret o
W S_ E S S stputs (Collection)
SOAP Header ——
HTTP/S —
JWT (JSON Web Token) et
Passtickets e

IMS_CONNECT_RC
IMS_CONNECT_REASON_CODE
IMS_CONNECT_ERR_MSG
True

num_segments

G"? GTSoftware®



Where to put them...............

@ ) MuleSoft

IBM apiconnect

m.°
eveloper P\ CA APl Management SaaS
= y
C:\ API Gateway a p ' ge e
CA / APIM

i .;‘.'sscale

DRLX BY RED HAT®
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What's NeXt....ooooeeeeeeeeeeeeeeeeeennn,

—
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owe

Enterprise
Applications and
Data

DevOps,
System Management
and Infrastructure

tools .
Different interfaces and

APIs for Business

Applications and data 0%

Business
APIs

Enterprise API
Customers
(External/Consumer

tools for DevOps and
infrastructure services

—
e T

e
—_—
———

Create, Build
Manage, Operate

.

\

Facing)

Enterprise

DevOps

.‘ ¢
-
—
o. =

e,
.
* ..

- *
Q...‘O

Development and
Operations Teams
(Internal/IT Facing)

'@’ GTSoftware”



e /JOowe

Enterprise API
Customers
(External/Consumer
Facing)

APIs for Business
Applications and data

Business
APIs

owe

DevOps,

Enterprise
SRS, System Management
S ond Infrasyiucture APIs, Web UL, CLI for
tools Development and
z/0S S Operations
e
4 Compilers
A k
ey SR S—— Web UI
i MO "/'l Create, Build E Falt Anatyser <l>>5ystem
& ) Manage, Operate | —
= i Z/OSME APIs
- DVM ‘\\ ---P---------‘l
o JEE N CLI
> e
Enterprise DevOps

Development and
Operations Teams
(Internal/IT Facing)

ﬁ GTSoftware”
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e /OoWe

s

Enterprise API
Customers
(External/Consumer
Facing)

owe

Enterprise
Applications and

DevOps,

System Management

and Infrastructure

APIs for Business
Applications and data

Business
APIs

Monitors

Data tools APIs, Web UI, CLI for
Development and
z/0S . Operations
.  CICS il
‘ Compilers
% ™S A . k
: b2 .I/ E.---'.--..-_----.' Debugtoﬂl Web UI
; ('z'l Create, Build E Famlt Anatyser System
":‘0 s\ Manage, Operate § H/OSMF APIS

Enterprise

DevOps

)
Y

CLI

Development and
Operations Teams
(Internal/IT Facing)
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DB2 REST

DEZ R Example

REST Service

Call DBZ REST APl one m

DE2 TEST

Client

 Point Node
Call DB2 Gethcct

Move to REST
Service Client
REST Service Client Movement 1

Execute REST

Execute REST Service Client 1

Good Execution?

Mave to

Report Error

Operation End 1

Call DBEZ REST API two

Client

~ Point Node
CallDEZ Deposits

Move to REST
Service Client.
D e
REST Service Client Movement 2

Execut® REST

Execute REST Service Client 2

-~ ",
o
no P

Good Execution#2

ove to

Report Errror Mo Depesit

Operation End 2

Call DB2 REST APl two
I

Client

~ Foint Node
Call DB2 GetCredit

Maove to REST
Service Client
——
REST Service Client Movement 3

Execui® REST

Execute REST Service Client 3

l Good Execution#3
| Moveto | Moveto
Report Error 1 Pass gutput
Operation End 3 Operation End 4

39



Whatever comes next

63 GTSoftware”



GT Ivory Service Architect®

r GT Software Ivory Studio - demo (Web Service)

=JEk

: File Edit View Tools Window Help
A DFEALPE MRTRA-T-E-RRE X D NEEe vEF-BE. H-EB-|[>
Properties 3 = Di _ demo | e
Bl Base
MNode IO Demo Composit i Sio Proiec
‘web Service Name demo E;t%ﬁm':sgj‘;gﬁ-l Wiz
URI Aest/demo .
WSOL Location Aest/demo?WS5| 5
Enceding Style document.literal wre p=mo Compesite Senig 3270 Process
‘web Service Description This is a BTy ——
E Advanced
Use URI Prefix During Deploy True lenSendos i 3
Server Side Tracing Complete Gat Stock Pyrchase D= 2270 Function
N - ; )
Generate SOAP 1.2 Binding (inherit from options; W hivise Baianca by Stock Fros
LINK i
s Move o
Run GLISMX Move toWeb 3270
Sepics Clerr Popusste Manu Screen Ross
Mave Ticker Symbdl pemE I o el TN
Build 30AFResponse
Move o
LINK
Populate COMMAREA i 3270 Action
Execuie Web Presg Enter
& Sewice Client IE
Exacute LINK N Exa:.laS%- ok Sanice
Executs ;_ﬂ 1SM04 - 2270
Farse Code “ Successul End
E Firér-:TES:reer
Cas= Case Case Cas=
i Cthes
Node ID i i i
The unigue identifier for this Start node.
MName Mot Fourd Record Mot Found Duplicate Record Misc Return Code
Explorer | Toolbox Properties
| output |
Ready 78% (=) 0] () él

Intelligent Composite API:

* Multiple transactions

Multiple data sources

External web services and APIs
Conditional Logic

Error handling

Governance and security
Drag-and-drop (no coding) SDK
Shared ‘business’ APIs across
consumers

No ‘low level’ coding and
management of mainframe
connectors

Easy, fast, and agile development
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@ GTSoftware”

Founded in 1982 (HQ in Atlanta, GA)

* More than 35 years of market leadership

* Focused on real-time mainframe integration for
strategic business initiatives

* Broad experience across all mainframe and
distributed environments

* Worldwide cross-industry customers and
strategic partnerships

www.GTSoftware.com

Microsoft © .
- FUJITSU ORACLE
% % Q redhat PARTNERNETWORK

LOCKHEED MARTIN ’ﬁ

~ UNITED STATES
‘ POSTAL SERVICE

Carehst

, TR N
AmericanAirlines "¢

Ga

technologies

TECHNOLOGY e oy ®
o SERVICES
redefining / service 4
PORSCHE

ﬂ Nationwide’ @

&=

r-

.& (] N

o 9 FARM BUREAU
ING &0 & KPA
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