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IBM Banking Framework Reference Architecture

External Systems

External Business External Services External Systems
Channef Partners Providers/Consumers Applications
Application
Server Process/Integra pa% Enterprise Server

— e ~

> \

)

ustomer Cal

Reusable
Business

(=Yt

Services ,

Financial
Advisor
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Channel Segvices

(Internal
Systems
Applications)
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Manager

Users / Roles

Mobile
Sales

Rich

Deskiop | Client ‘ Collaboration ‘
Services '

S 2 =

Enterprise
Data

{ Integrated Risk Mgmt

;

[ Enterprise Serivce Bus

Infrastructure Management (Application Servers, Transagtion Mgrs, Management & Monitoring)

P Y ™ = !
- eore Banking Renovation—;

tworks, etc...)

Physical Infrastructure (Servers, Stora
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2008
2007, BPM + ECM platform on production

ESB Design + Credit Card Dispute

BOCOM has constructed ESB « Check Handling Process
using Message Broker, IBM SOA

DC lead the design of the ESB - IBP

architecture.

2009
IFW Consulting

2007

2006
SOA POC with WPS and WMB WCC Pilot . .
ECIF Pilot with WCC IFW consulting on helping
SOA Pilot using WPS and BOCOM know how to design
Message Broker, the selected SOA architecture based on IFW
business scenario is
comprehensive investment
product management.
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@ « Before: Human manual process check at local city

* Manual process. Each city has many process sub-centers, each sub-
center has over 1000 people to manually work on the checks.

» All checks must be handled within two-hours (to avoid bank risk)

« High work stress. Process time to handle one check needs to be less
than 15 seconds.

 Now: All checks are processed at two centralized HQ
centers
— Using ECM + workflow to automate the check process
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XML over ESB

Scan System &
Kofax : 9 _ /\

1st Audit A
2nd Audit = )/

B

Notify IBP system Doc publsh

International

Doclgslr:stem XML over ESB

Verification
Check

Scan System XML Over ESB %
ot 1
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IBP Audit Online Accounting
System System bank Archive

ECM Client Proxy ECM Client Proxy ECM Client Proxy ECM Client Proxy

1 L

ESB (WMB)

JC

_ —
: BPM ECM
Ticket oM
Transformation WPS

ECM Client
Proxy

IBM product used at BOCOM:
ESB(WMB) + Workflow Engine (WPS) + ECM (CM) + Modeler + Monitor
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# Anmotation

i’} Rectangle
= Activities

-

2l Taslk

@ Human Task
=] Business Rules. ..

&3 Process
¥2)While Loop

[ Gateways

<F, Simple Decision
<»f MultipleChoic. ..

| Repository
oe
aleMap

Events

Role Legend

Mlconpater

Bl Data Submitor

Bl E-fund Checker
BB E-fund Transactor
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Check Handling Process

* Need to centralized the check process for branches in 10
cities, and each city need to process 200,000 checks per day
- 2 million per day

Those checks needs to be finished within two hours.

50,000 users on line, equivalent of 1500 concurrent users
accessing WPS (click the button at the same time).

Current manual process time for each check is 15 seconds

2 million process instances per day, and 1500 concurrent users

IMPACT
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1. Can WPS handle this high load?
2. What is the extensibility of WPS (cluster)?
3. Where is the performance bottleneck?

.« DL
— Request on the load: high pre-load instances, high concurrency
— 1 million workflow instances with 1200 concurent users

. I@E FlA R WARE

Pre-load 1 million workflow instances in to WPS

Loadrunner is used to simulate 400, 800, and 1200 concurrent
users to send query/claim/complete requests.

Using cluster member on 1, 2, 3, and 4 machines to see WPS
extensibility.

IMPACT
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BIZWAS Cluster WPS Cluster

NS
ws |
BIZV»VAVS 1 (172.16.16.82)
(172.16.16.105) )
LoadRunner ‘WPS DB
(windows) ‘WPS 3 (172.16.16.150)
(172.16.16.35)

(172.16.16.105) (172.16.16.33)
% HH+WPS MQ @ ‘

Business Monitor

+LDAP +DB

BIZMQ
(windows) (172.16.16.103)

ECM MQ Cluster ECM Cluster

‘ ‘ PLATDB

ECMWAS 1 CMRMI

MQCLI (172.16.16.151) (172.16.16.149)

(172.16.16.185)

PLATDB
(172.16.16.102)

MQCL2 + CMLS
ECMWAS 2 (172.16.16.101)

 — Gateway
IM i C (172.16.16.187) (172.16.16.152)
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A A
| Server | OSConfigme | Software | Storage |

6 CPU 2.2GHz/8G/1*1000M/1*FC

AIX 5.3-08 WAS 6.1

licp570a4wl

4 CUP 2.2GHz/8G/1*1000M/1*FC

licp570a4w3 AIX 5.3-08

WPS 6.1.2

4 CPU 2.2GHz/8G/1*1000M/1*FC

licp570a4w4 AIX 5.3-08

WPS 6.1.2

iicp570b2w 3 CPU 2.2GHz/8G/1*1000M/1*FC AIX 5.3-08 WPS 6.1.2

iicp570b4w 3 CPU 2.2GHz/8G/1*1000M/1*FC AIX 5.3-08 WPS 6.1.2

DS4800 (300G *
16/16G Mem)
FASTT700
(3disk 104G) and
(5 disk
173G)/2GB

licp570b14w 10 * 2.2GHz/56G/1*1000M/2*FC AIX 5.3-08 DB2 V8.2.6

Note: Both DB2 and WPS are 64 bit

IMPAC
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— Task List query is slow.

— Activity navigation is slow due to there is too many messages in the
BPCintQueue queue.

— Claim and complete is slow due to busy DB I10.

e Solution:

— Using “custom view” or “custom table” solution to improve human task query
— Using work manager based navigation to improve navigation speed
— Apply best practice for workflow design for human task

IM
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B “Custom View” solution is to use WPS custom view feature, but put
workflow data (TKIID, PIID, etc) in BPEDB as part of the custom view.

B Two approaches with custom view

1. Custom view only have workflow data (TASK ID, process ID, Task
state, process state, etc.)

2. Custom view including workflow data and the business data

B Custom View solution become Query Table solution in 6.2 release

IM
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iyl )7 %1 Custom View &
B Apply “Custom View” technology

B Apply “Work Manager Based Navigation”
B Tune your DB

Initial testing Results:

Case Task List query Claim time Complete time
time

Without Custom View 82 Seconds 113 ms 169 ms

Custom View with BD 606 ms 129 ms 153 ms

Custom View without BD |607 ms 152 ms 160 ms

Note: WPS on AIX 5650 machine, DB2 on AlX 550,
600,000 workflow instances, 1 users 100 iteration
BD means customer business data

IMPAC
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Custom View 77 &%

Test Result: i 5 B[] FIAR I 5

Test

Scenario Throughput Average Response time

: TPS(T
Concurrent Lol Total time S( Transa

Transaction ction per ' Complete (S)

Users S
S () second)

666, 372 1021 652. 027

1, 408, 088 1875 751. 006

1, 669, 924 726. 489

IMPAC
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CPU, IO, and Network usage

Test
Scenario

Concurrent
Users

400

800

1000

10/(kb/s)

10/(kb/s)

10/(kb/s)

10/(kb/s)

10/(kb/s)

10/(kb/s)

135. 6

121.3

121.4

125

220. 8

21692. 3

141. 2

140

123. 2

125. 5

240. 6

26998. 6

140. 4

141. 2

120. 5

125

236. 1

20773. 8

NetWork
(read/write)

NetWork
(read/write)

NetWork
(read/write)

NetWork
(read/write)

NetWork
(read/write)

NetWork
(read/write)

11/3900

4023/3898

3403/3366

3506/3430

4709/6198

10667/11444

4353/4360

4239/4343

3682/3782

3657/3764

5404/7138

11786/11857

IMPAC
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4067/4176

3486/3594

3531/3649

5269/6940
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Test Average Response time

Scenario Throughput

WPS

Cluster Transactions Total Time (S) Query (s) Claim (s) Complete (s)

1 member

2 member

3 member

4 member

1 member 2 member 3 member 4 member 1member  2member  3member 4 member

IEM SMART 202 i i it b5 1 640w




Workflow Instance Creation Rate (per second)

Work Manager based Queue based

M C _mmm— _ WebSphere.
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B “Custom Table” solution is to build a separated table (independent of
BPEDB), and sync workflow data (TKIID, PIID, etc) with.
B ‘To-Do Task’ list is queried from a single table (Custom Table),
instead of BPEDB.
B Same idea as "materialized view”

Query to-do-list on Biz DB synchronization
Select xxx where
Order.ID=12234"

Business Data DB

IMPACT
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Advantage:
1. Best query performance, no join.

2.Most To—do List query need query both workflow data with
business data. Custom Table solution naturally integrate
workflow data and business data.

3. Independent of Database type

4. Custom table does not need to be the same DB as BPEDB. More
flexible for business data.

H.Can be treated as a subset archive data for BPEDB.

Disadvantage:
Extra work to ensure custom table and BPEDB in sync.

IMPAC]
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B Apply “Custom table” technology
B Apply “Work Manager Based Navigation”
B Tune your DB

Case Task List query Claim time Complete time
time (load image)

Without Custom Table
(40 users)

Custom Table 370 ms
(1000 users)

Note: WPS on 4 AIX 520 machine, DB2 on AIX 570,
800,000 workflow instances, 1000 users 100 iteration

IMPAC
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Websphere Business Monitor {:f¢

Compare with no CEIl result

Testing Scenarios
With

Average Response Time

Claim | Finish | Refresh

3.26 0.26 0.11
3.39 0.19 0.14

6.95 0.29 0.20 Formula
800 TPS = (CEI-noCEIl)/noCEI

6.55 0.22 0.22 | Response Time = (noCEI-CEI)noCEl
9.55 0.29 0.87

5.46 0.30 0.37

Response Time
Finish

Process Users TPS Claim

400

1000

400

4.23

0.96

0.26

-37.48%

- 29.79%

-278.04%

3.32

0.64

0.23

1.16%

2.15%

-229.02%

7.54

0.92

0.34

-4.83%

- 8.57%

-215.46%

7.64

0.73

0.27

15.63%

-16.63%

-226.58%

11.08

1.12

0.44

2.34%

-15.98%

-284.83%

7.90

0.80

0.81

10.66%

- 44.78%

-165.23%

Short-run
Flow

-62.52%

-48.28%

Note: 1 CEl event per “claim”, 3 CEI events per “finish”

IMPAC
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WPS Values Proved

. Business rule is used in the process. Bossiness user
can change the rule dynamically.

. ECM is used for process the check image
. Business Monitor is used to catch the business KPI

. WPS can handle heavy process concurrency (1,200 )
as SOA platform for short-run processes.

TR bR

=R E AT

B

Scenario Concurrent
Short-run Osers
ThProcehs; | vithout Honitor IEEDEIDEI :2;
rou u
g vith Nonitor IEEDEIDEI g?{g
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