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Agenda gm

«  WebSphere XD Compute Grid product goals

« Compute Grid Infrastructure
— Topology
— Performance (Parallel Processing, Proximity to Data)
— ‘ilities (Availability, Scalability, etc)

« Batch Applications
— Batch Data-stream (BDS) Framework and other tooling
— Design patterns for sharing services across batch and OLTP
— Example application architecture
— Performance optimizations (caching, parallelization, etc)

« Short-term objectives and strategy
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Goal

To Deliver a Modern Batch Processing Platform for the Enterprise

Modern: 24x7 Batch, Sharing business services across batch and OLTP,
parallel-processing and caching, container-managed QoS, design patterns

Platform: runtime components (schedule, dispatch, govern), e-2-e
Development Tooling, workload management integration, operational
control with external scheduler integration

Enterprise: Platform-neutral applications, Standardized Application
Architecture, Standardized Operational Procedures
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Compute Grid Infrastructure
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24x7 Batch and OLTP gm

8 am 8 pm 8 am

- -
Online Batch

Current Batch Processing Technique

~g

8 am 8 am
-
‘ ‘ Online ‘ ‘
¢ Batch Batch ¢ Batch Batch h
Batch ¢ Batch ¢ B ¢
Batch Batch ¢ Batch
Batch
Modern Batch Processing Technique
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The “Maverick” Batch Environment gm

Roll Your Own (RYQO)

Seems easy — even tempting ©
Message-driven Beans or
CommondJ Work Objects or ...

Message
But ... job definition | — mMsg queue Driven
Bean

No job definition language

No batch programming model

No checkpoint/restart

No batch development tools

No operational commands

No OLTP/batch interleave M—’ SWe.b
. ervice

No logging

No job usage accounting

No monitoring

No job console

No enterprise scheduler integration

No visibility to WLM CommonJ
No Workload throttling/pacing/piping Work

create
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OLTP and Batch Interleave

public void doBatch() {
Session session = sessionFactory.openSession();
Transaction tx = session.beginTransaction();
for (int i=0; i<100000; i++ ) {
Customer customer = new Customer.....);
Cart cart = new Cart(...);
customer.setCart(cart) // needs to be persisted as well
session.save(customer);
if (i % 20 ==0){//20, same as the JDBC batch size
/[flush a batch of inserts and release memory:
session.flush();
session.clear();

}
}

tx.commit();
session.close();

}

Source: some Hibernate Batch website

4

BATCH
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OLTP

public Customer getCustomer() {

-Batch application’s hold on DB locks can
adversely impact OLTP workloads

-OLTP Service Level Agreements can be
breached

-How do you manage this?

-WLM will make the problem worse!
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Solution: Container-Managed Services

- Container-Managed Checkpoint Strategies

- Keep track of the current input and output positions on behalf of the
batch step

- Store these values as part of the same global transaction as the
business logic

- Provide flexible options: Time-based, Record-based, Custom algorithms

- Container-Managed Restart Capabilities
- Seek to the correct positions in the input and output streams

- Restart should be transparent to the application

- Dynamically adjust the checkpoint strategies based on Workload
Management metrics, OLTP load, and application priorities

© 2008 IBM Corporation 8
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Operational Control in “Maverick” Batch

Process 10 mil. Async
records letcl;h
o

Queue
Application Server <
How do you stop this batch “job” ? M
Abend
address
space
Problem >
Ticket
Queue

IT Operations
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Solution: Integrated Operational Control

-Provide an operational infrastructure for starting/stopping/canceling/restarting/etc
batch jobs.

- Integrate that operational infrastructure with existing enterprise schedulers such as
Tivoli Workload Scheduler

- Provide log management and integration with archiving and auditing systems
- Provide resource usage monitoring

- Integrate with existing security and disaster recovery procedures

jin
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Batch Processing with WebSphere XD Compute Grid

« Compute Grid design has been influenced by a number of domains

» Most important: Customer collaborations and partnerships
— Continuous cycle of Discovery and Validation
— Discover new features by working directly with our clients
— Validate ideas, features, and strategy directly with our clients

Extreme Transaction
[ Processing (XTP) J Proximity of Data, [ Grid Computing J
N-Tier Caching,
Affinity Routing Operational

Management
High Performance | Dispatcher/Worker, ﬁesource t& - :
Compute (HPC | Divide & Conquer et it Utility Computing
Virtualization

IBM Experience w/ Batch W
& Enterprise Application
Infrastructures

Development sharing experiences with
Team Batch, z/0S Operations,

WebSphere XD Direct Customer influence:
-
Middleware Management

[ WebSphere XD Compute Grid }
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WebSphere XD Compute Grid summary
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XD Compute Grid Components

» Job Scheduler (JS)
— The job entry point to XD Compute grid
— Job life-cycle management (Submit, Stop, Cancel, etc) and monitoring
— Dispatches workload to either the PJM or GEE
— Hosts the Job Management Console (JMC)

« Parallel Job Manager (PJM)-

— Breaks large batch jobs into smaller partitions for parallel execution

— Provides job life-cycle management (Submit, Stop, Cancel, Restart) for the
single logical job and each of its partitions

— Is *not* a required component in compute grid

« Grid Endpoints (GEE)

— Executes the actual business logic of the batch job

© 2008 IBM Corporation 13
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XD Compute Grid Components

Load Balancer

" - EB A GEE

- Web Service WAS

XJCL ] W AS S o » — 1
Command Line =l GEE

User

A

(_- Job Console WAS

PJM
WAS
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Submitting a job to the Parallel Job Manager

— Job J
. X Template
Submit Repository £
Parallel Job 7y
\
: |
Parallel '
Job Parallel >
Manager Jobs
I
2.

Grid

3. 4.

1. Large, single job is submitted to the Job Dispatcher of XD Compute Grid

2. The Parallel Job Manager (PJM), with the option of using job partition templates stored in a repository,
breaks the single batch job into many smaller partitions.

3. The PJM dispatches those chunks across the cluster of Grid Execution Environments (GEE)

4. The cluster of GEE’s execute the parallel jobs, applying qualities of service like checkpointing, job
restart, transactional integrity, etc.

15
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Enterprise Scheduler Integration

JES 7.
1. icl Job
5 3.| |4.+ InQueue e < GEE
WSGirid Scheduler 9.
| Out Queue |« msg GEE
6. L1
...................................................................... Dynam/cSchedu//ng
- enterprise scheduler for operational control
- Jobs and commands are submitted from WSGRID
- Jobs can dynamically schedule ES via its EJB interface
EE::__?-_;:@ © 2008 IBM Corporation 16




Key Influencers for HPC Grids gm

Proximity to the Data
— Bring the business logic to the data: co-locate on the same platform
— Bring the data to the business logic: in-memory databases, caching

Data-aware Routing
— Partitioned data with intelligent routing of work

Divide and Conquer
— Highly parallel execution of workloads across the grid

On-Demand Scalability

S== © 2008 IBM Corporation 17
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Compute Grid + XTP = eXtreme Batch

Bringing the data closer to the business logic

Worker w/ } < eTE——
Records AMData 77 A-M
Lar A-M
arge SJ—»[ Dispatcher }<

Work Reque

N — Z Data

Records
jN'Z ‘{ Worker w/ }_,

-Proximity of the business logic to the data significantly influences performance
-Bring data to the business logic via caching

-Bring business logic to the data via co-location

- Increase cache hits and reduce data access through affinity routing
- Data is partitioned across the cluster of workers
- Work requests are divided into partitions that correspond to the data

- Work partitions are intelligently routed to the correct work with the data preloaded.

© 2008 IBM Corporation 18
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Proximity of Data - Options gm

System z T4 w/SSL over network

-ﬁv DB2 Z/OS L Distributed OJ

= 3. [ WAS
o

z/OS

T4 w/SSL over hyper - Cache + T4 w/SSL over network

o P (e M e
z/Linux ; Distributed O

1. WAS z/OS using optimized mem-to-mem JDBC Type-2 Driver
2. WAS z/Linux using JDBC Type-4 driver and SSL over optimized z network stack

0

WAS distributed (unix/linux/windows/etc) using JDBC Type-4 driver and SSL over
traditional network stack

B

WAS distributed coupled with WebSphere eXtreme Scale cache

If the data is on z/0OS, the batch application should run on z/0OS.

© 2008 IBM Corporation 19
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Divide and Conquer gm

highly parallel grid jobs

Large Grid Job__]

System z

WSXD - CG

WSXD - CG

Controller

A

=

Servant Servant

J{

Servant

Servant

=
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Data-aware Routing gim

partition data with intelligent workload routing

SyStem : [Job Scheduler]

Records A-M Records N-Z

WSXD - CG WSXD - CG

Controller Controller

r

Servant

Servant

- - - - -Z
Servant Servant Servant

-~

DB2 Data DB2 Data
Sharing Partition Sharing Partition

Records A-M Records N-Z
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eXtreme Transaction Processing gm

coupling DB2 data partitioning and parallel processing
Large Grid Job__]

System z o

Records A-M g% !_l-{:;.;-g Records N-Z

lb&?‘
L e
WSXD - CG WSXD - CG

Controller Controller

G EE
Servant Servant Servant

DB2 Data DB2 Data
Sharing Partition Sharing Partition

Records A-M Records N-Z
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Bringing it all together gim

batch using CG, HPC and XTP on z/OS

1 Job Job
Scheduler Scheduler
WS - VE
V...
2 ParaIIeI Job Parallel Job |« [On_Demand]
Manager Manager 5 Router
WSXD - CG
v
Grid Endpomt Grid Endpoint Grid Endpoint
CR
mm SR SR SR SR SR
DB2 Data DB2 Data
Sharing Partition Sharing Partition
E?E—E © 2008 IBM Corporation 23
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Batch Application Design
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Components of an XD Compute Grid Application

A

- How should the business
logic process a record?

_______ » -Where does the data come from?

- Execute Step N if Step N-1 rc =0

- Check pointed?

Complete
Batch Job

- How should the Step be:

- Results processed? Efc...

- Where should the data be written to?

=== (©2008 IBM Corporation
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How to think about batch jobs

KFixed Block Dataset

\
Fixed Block Dataset
Ixed Block Datase Variable Block Dataset
Output JDBC
< JDBC w/ Batching

Variable Block Dataset

Batch

JDIPiICe > Job Step
e

More to come..._/

\_More to come....

Map Data Transform Map Object
to Object Object to Data

-Customer implements pattern interfaces for input/output/step
-Pattern interfaces are very lightweight.
-They follow typical lifecycle activities:
-1/O patterns: initialize, map raw data to single record, map single record to raw data, close

-Step pattern: Initialize, process a single record, destroy.

© 2008 IBM Corporation 26
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End-to-end Development tooling

-Customer develops
business service POJO'’s

-Applications are
assembled via I0C
Container

-XD BDS Framework
acts as bridge between
Jjob business logic and
XD Compute Grid
programming model

-XD Batch Simulator for
development

-XD Batch Unit test
environment for unit
testing

-XD batch packager for
.ear creation

[

Java IDE

|
L Business
Services

Business Services
Testing Infrastructure

AN

Compute Grid CG BDS
Pojo-based App

|

Eclipse-based
. CG Batch Simulator |

v

( FBADFhendl
CG@G Batch Unit Test

© 2008 IBM Corporation

Framework
J

" Environment )

v
CG Batch Packager

RAD-Friendly
Unit-testing
for OLTP

!

A

Common
Deployment Process

l

Compute Grid
Infrastructure

27



ﬂ

Application Design Considerations

« Strategy Pattern for well structured batch applications
— Use the BDS Framework!!!
— Think of batch jobs as a record-oriented Input-Process-Output task

— Strategy Pattern allows flexible Input, Process, and Output objects
(think “toolbox” of input BDS, process steps, and output BDS)

« Designing “services” shared across OLTP and Batch
— Cross-cutting Functions (Logging, Auditing, Authorization, etc)
— Data-injection approach, not Data-acquisition approach
— POJO-based “services”, not heavy-weight services

— Be aware of transaction scope for OLTP and Batch.
TxRequiresNew in OLTP + TXRequires in Batch => Deadlock Possible

» Designing the Data Access Layer (DAL)
DAO Factory pattern to ensure options down the road
— Context-based DAL for OLTP & Batch in same JVM
— Configuration-based DAL for OLTP & Batch in different JVM’s

© 2008 IBM Corporation 28
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SwissRe Application Architecture for
Shared OLTP and Batch Services

-J2EE and XD manage
Security, transactions

- Spring-based
application
Configuration

- Custom authorization
service within kernel
for business-level
rules

- Initial data access
using Hibernate.
Investigating JDBC,
SQLJ, etc

© 2008 IBM Corporation
&

OLTP

Batch

Transaction, Security
Demarcation

CG Batch
Application

Exposed
Services

Exposed
Services

kernel

Private
Services

A 4 y A 4 A

Data Access Layer (DAL)

Hibernate

JDBC SQLJ
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Batch Application Design gm

Kernel

~
N
\

:‘/,’[Vandat\ion 1] [Validation 2] *

— | >

J— Zuio e R —
v; ; > [Processor} ; > [OUtpUt DS}<\—/

—————————————————————————————

1. Batch Input Data Stream (Input DS) manages acquiring data and creating domain objects
Record processor applies business validations, transformations, and logic on the object
Batch Output Data Stream (Output DS) persists the output domain object

2

3

4. Processor and OutputDS are not dependent on Input method (file, db, etc)
5. Processor and OutputDS only operate on discrete business records

6

Customers can use favorite IOC container to assemble the Kernel, and use xJCL to wire
the batch flow (input -> process -> output) together.
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Batch Application Design - Performance

Compute Grid
Parallel Job Manager

X=000 X=300 X=700
Y=299 Y=699 Y=999

Job Instance 3

/ Job Instance 2 v
/ Job Instance 1

.
7
’
1

1
1
1
1
I
I

!

!

Kernel

Multi-threaded Cached \“.
Validation Validation

)

— v Input
\/\  Dom. Obj
t— > Input DS

e e it

select account ... from t1
Were acount > X and account< Y |

|

_______________________________________________

e [Processor | i >
/‘ b‘

i :‘\\[Validatior{. ) (Validation N

\‘x‘ ‘/" Dom. Obj;i
Output DS}<

____________________________

=== © 2008 IBM Corporation
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Shared Service Example -
“Data Injection” Pattern

agnostic to source and destination of the data

public Object processRecord({0bject record) throws Exception {
AccountDomainObject obj = (AccountDomainObject) record;

if ({occountStotusValidator.isValid{obj)) && (this.froudValidator.isValid{obj))8& (this.zessionBalanceValidator.isValidCobill)

{
Biglecimal sum= obj.getSessionBalance().odd(obj.getAccountBalance());
obj.setAccountBalance{sum);
aobj.setSessionBalancelBliglecimal . SERDY;
return obj;
1

else return null;

[l
jn
&
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Shared Business Service &, writeRecord ()

slava Class=»
G AccountReconciliationSharedService
&, initialize (]
&, processRecord ()
&, completeProcessing { ]
< loadClass (]

BUSED

z]ava Interfaces
BusinessValidator

vises @ initialize {1
& isValid ]
wUsge & destroy (]
EUSED
e]ava Class»
G AccountDomainObject
é: AccountDomainOhbject { ]
& getAccountBranch (] susee
& getAccountType (]
& getAccountStatus (]
@ getAccountMumber ]
@ getAccountMumberPrefi... uses
& getAccountMumberiuthi... lava Classs
& getiessionBalance { ) Kusen G AccountStatusValidator
& sethessionBalance (]
& getAccountBalance { ) @ initialize ]
@ setAccountBalance () @ isValid {1
& tostring (] @, destroy (]

Shared Domain Object

© 2008 IBM Corporation
®

Execution Agnostic Application “Kernel”

Shared Business Validations

s]ava Class»
G SessionBalanceValidator

& initialize (]
@, isValid (]
&, destroy { ]

slava Class»
G FraudValidator

& initialize { ]
&, isValid {]
&, destroy { ]



Compute Grid (Batch) Wrapper to the Shared Service

= =|ava Interfaces =
= OJDBCRe.aderPattem . . ) . 2 wlava Intertaces =
=1 wlava Interfaces Additional 10 types for batch can be added as new pattern implementations. €9 FilewriterPattern 1 slava Interfaces
O FileReaderPattern For example, we can read from an MVS Dataset (z/05] by implementing the GJDECﬁ'riterF‘attern
& initialize (] ZFileRecordOrientedReader and Writer. We can read /write from Web5phere T
o mitidize (] & fetchRecord 1 ] eXtreme Scale using the DataGridReaderWriter, etc. @ initialize {] o imitialize £
' writeRecord ] '
@ processHeader () @ getinitialLockupCuery { ] @ writeHeader {1 @ getsOLOuery ()
& fetchRecord { ) @ getRestartQuery (] @ writeHeader | & writeRecord { )
@ fetchHeader () & oetRestartTokens (] @ -
= s]ava Intertaces
0 BatchRecordProcessor
Batch Data Readers G“Ji;:tg::::d"er @ initialize (] slava Classs Batch Data Writers
& processRecord {1 G Datawriter
P completeProcessing { )
&, initialize { ] e . : @, initialize (]

(=% ?etl::ialLo:kupQuer\- (1 @ getsOLOuery (]
&, tetchRecord () ori {
&, writeRecord ]
@, getRestartCuery (] @, writeHeader { )
&, getRestariTokens {1
@, processHeader (]

@, writeHeader { ]

et hHead — Shared Business Service @, writeRecord ()
@, tetchHeader (] s]ava Class»
@. fetchRecord {1 G AccountReconciliationSharedService

&, initialize (1

&, processRecord ()

&, completeProcessing ]

wusen & loadClass { )
HUEEn
—— — —
= —
= = === © 2008 IBM Corporation 34
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OLTP Wrapper to the Shared Service

Data is injected into the shared service

public claoss ReconciliationOLTPService {

protected AccountObjectDAD accountDAO;
protected AccountReconciliotionSharedService reconcileService;

public ReconciliotionOLTPService()

{
accountDAQ = DAL. getf0ALCY . getAccountDAOC);
reconcileService = new AccountReconciliationSharedService();
reconcileService. inittialize{new Properties());
}
public boolean reconcileAccount{String accountId)
{
try
{
AccountDomainObject obj = occountDAD. get{accountId);
obj = (AccountDomainObject) reconcileService.processRecord{obi);
if {obj == null)
return false;
glse
{
accountDAD. putlobi);
return true;
}
}
catch (Throwable t3)
{
throw new RuntimeException("Failed to reconcile account. " + t3;
}
}

35



&, processHeader (|
@, tetchHeader (]
&, tetchRecord (]

AUSER
OLTP Wrapper slava Class»
(3 ReconciliationOLTPService
gu ReconciliationOLTPService { ]
HusER
@ reconcileAccount ()
AUSER
slava Class»
{3 paL
aUSER
93 getDAL [ ] sex
DAL
& oetAccountDAD( )
loadClass {1 asen
=|ava Interfaces
9 AccountOhjectDAD
OLTP DAL/ DAD
& initialize {] ausen
@ puti)
& geti)
s]ava Classs csen
G eXtremeScaleDAOImpl
@, geti{]
@ initialize (] “USED
G puti]
«lava Class»
(5} HibernateDAOImpl sUsEs
@ getil) wlUEEs
& initialize ]
&. puti)

=lava Class=
(3 JpECDAOIMpI

& initialize ] =
G.gett] GKIJI::taisD;SI;rnlpl
& puti]

@, geti}]

@ initialize (]

& puti]

© 2008 IBM Corporation

slava Class»
G FPureQueryDAQImpl

& get{)
& initialize { )
@, puti]

Shared Business Service
«Java Class»

G AccountReconciliationSharedService

&, initialize {]
&, processRecord { ]

& completeProcessing {1

< loadClass {1

EUSEn

BUSEs

elses

slsEn
elava Class»

@ AccountDomainObject

QD AccountDomainChject {

L ]

7]

2O QOO

getAccountBranch (]
getAccountType { |
getAccountitatus (]
getAccountMumber { ]
getAccountMumberPreti...
getAccountMumberiuthi...
getSessionBalance { ) wusen
setiessionBalance ()

getAccountBalance { |

setAccountBalance ()

& toString {1

Shared Domain Ohject

BUSEn

BUSEs

slava Classs

(3 sauDACImpl

. get{)
& initialize {1
&. puti}

Many Persistence technologies could
be used trom OLTP, without tear of
degrading the performance of the
application in "Batch” mode, because
we have the option of isolation (per
this examplel.

BUS
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Conclusions
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WebSphere XD Compute Grid Summary

» IBM WebSphere XD Compute Grid delivers a complete batch platform

— End-to-end Application Development tools

— Application Container with Batch QoS (checkpoint/restart/etc)

— Features for Parallel Processing, Job Management, Disaster Recovery, High Availability

— Scalable, secure runtime infrastructure that integrates with WebSphere Virtual Enterprise and WLM on z/OS
— Designed to integrate with existing batch assets (Tivoli Workload Scheduler, etc)

— Supports all platforms that run WebSphere, including z/OS.

— Experienced Services and Technical Sales resources available to bring the customer to production

* Is ready for “prime time”. Several customers in production on Distributed and z/OS today
1.Swiss Reinsurance, Public Reference, Production 4/2008 on z/OS

2.German Auto Insurer, Production 7/2008 on Distributed

3.Turkish Bank, Production on Distributed

4 Japanese Bank, Production on Distributed

5.Danish Bank, Pre-production on z/OS

6.Wall Street Bank (two different projects), Pre-production on Distributed
7.South African Bank, Pre-production on Distributed

8.Danish business partner selling a core-banking solution built on Compute Grid.
— > 20 customers currently evaluating the product (PoC, PoT)

—Numerous other customers in pre-production

*Vibrant Customer Community

—Customer conference held in Zurich in September, 2008. 6 customers and > 50 people attended
—User group established for sharing best practices and collecting product requirements

—Over 30,000 hits in the Compute Grid developers forum since January 22nd, 2008.

© 2008 IBM Corporation 38
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What’s next for Compute Grid? gi iﬂ

1. filities: Continue to Harden Compute Grid.
« end-to-end HA, Scalability, Reliability
«  Further improve consumability: simplify xJCL, more BDSFW Patterns

« Public and shared Infrastructure Verification Tests (IVT)

2. 24x7 Batch: Enterprise Workload Management.
« Job Pacing, Job Throttling, Dynamic Checkpoint Intervals

3. Operational Control and Integration: Collaborations across IBM
» High-performance WSGrid, TWS Integration

4. High Performance

» Parallel Job Manager improvements, Daemon Jobs for Real-time Processing,
Data pre-fetching BDSFW patterns

5. Ubiquity
« JEE Vendor Portability (Portable Batch Container)
* Multi-programming model support (Spring Batch, JZOS)

=== (© 2008 IBM Corporation 39
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The Batch Vision gﬁ :

[ Existing Business Processes ]
I S S S T
App1 App 2 App?j App4J J App NJ

Common Batch Application Arch/tecture and Runtime ]

JEE Serve  [WAS CE |WAS Distr) (WAS 2/0S)
% !

- Portable Batch applications across platforms and J2EE vendors

- Location of the data dictates the placement of the batch application
- Centrally managed by your enterprise scheduler

- Integrating with existing: Disaster Recovery, Auditing, Logging, Archiving

© 2008 IBM Corporation 40
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Backup
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WebSphere Compute Grid- Quick Summary

- Provide container-managed services such as checkpoint strategies, restart capabilities, and
threshold policies that govern the execution of batch jobs.

- Provides a parallel processing infrastructure for partitioning, dispatching, managing and
monitoring parallel batch jobs.

- Enables the standardization of batch processing across the enterprise; stamping out
homegrown, maverick batch infrastructures and integrating the control of the batch
infrastructure with existing enterprise schedulers, disaster recovery processes, archiving, and
auditing systems.

- Delivers a workload-managed batch processing platform, enabling 24x7 combined batch
and OLTP capabilities.

- Plain-old-Java-Object (POJO)-based application development with end-to-end development
tooling, libraries, and patterns for sharing business services across OLTP and batch execution
paradigms.

S== © 2008 IBM Corporation 43
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Competitive Differentiation
. Sprlng Batch

Only delivers an application container (no runtime!)
— Spring Batch applications can not be workload-managed on z/0S

— Competes with the Batch Data Stream (BDS) Framework, which is part of Compute Grid’s FREE application
development tooling package.

— Lacks operational controls like start/stop/monitor/cancel/etc
— No parallel processing infrastructure

- Datasynapse, Gigaspaces, Gridgain:
— No batch-oriented container services like checkpoint/restart
— Does not support z/OS

- Java Batch System (JBS) and related technologies (Condor, Torque, etc)
— No batch-oriented container services like checkpoint/restart
— Not intended for concurrent Batch and OLTP executions
— Does not support z/OS

« Note: If the data is on z/OS, the batch application should run on z/OS

-..||
jin
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Development Tooling Story for
WebSphere XD Compute Grid

+ 1. The Batch Datastream (BDS) Framework. This is a development toolkit that implements the Compute
Grid interfaces for accessing common input and output sources such as files, databases, and so on. The following
post goes into more details.

2. a Pojo-based application development model. As of XD 6.1, you only have to write Pojo-based
business logic. Tooling executed during the deployment process will generate the necessary Compute Grid
artifacts to run your application. The following developerworks article goes into more details: Intro to Batch
Programming with WebSphere XD Compute Grid

3. The Batch Simulator. A light-weight, non-J2EE batch runtime that exercises the Compute Grid
programming model. This runs in any standard Java development environment like Eclipse, and facilitates simpler
application development since you're only dealing with Pojo's and no middleware runtime. The Batch Simulator is
really for developing and testing your business logic. Once your business logic is sound, you would execute
function tests, system tests, and then deploy to production. You can download this from batch simulator download

4. The Batch Packager. This utility generates the necessary artifacts for deploying your Pojo-based business
logic into the Compute Grid runtime. The packager is a script that can be integrated into the deployment process
of your application. It can also be run independently of the WebSphere runtime, so you don't need any heavy-
weight installs in your development environment.

5. The Unit-test environment (UTE). The UTE package is described in the following post. The UTE runs
your batch application in a single WebSphere server that has the Compute Grid runtime installed. It's important to
function-test your applications in the UTE to ensure that it behaves as expected when transactions are applied.
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Simple Programmin Model ..
fransacti

The anatomy of a ional batch app/icatibn — batch data stream

XD Compute Grid makes it easy for developers to encapsulate input/output data
streams using POJOs that optionally support checkpoint/restart semantics.

Job Start

Job Restart

—M, open) — B, 5pen()

internalizeCheckpoint()
positionAtlinitialCheckpoint()

Batch SElEr g itionAtC tCheckpoint()
. ! positionAtCurrentCheckpoin
Container externalizeCheckpoint() Container ),
AR |
@* externalizeCheckpoint()
close() __B, close()
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WebSphere XD Compute Grid
BDS Framework Overview

« BDS Framework implements XD batch programming model for common use-cases:
— Accessing MVS Datasets, Databases, files, JDBC Batching
— Provides all of the restart logic specific to XD Batch programming model

« Customer’s focus on business logic by implementing light-weight pattern interfaces; doesn'’t
need to learn or understand the details of the XD Batch programming model

« Enables XD Batch experts to implement best-practices patterns under the covers

« XD BDS Framework owned and maintained by IBM; will be reused across customer
implementations to provide stable integration point for business logic.

Epankage com. ibm. mebsphere.batch.deviramework. datastreams . patternadapter;
‘import Jjava.sql.PreparedStatement;|
public interface JDECWriterPattern {

public void initialize(Properties props):;

public String get3I0LOouery () :
public Prepareditatement writeRecord(Prepareditatemsent pstwt, COhject record):
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The BDS Framework
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initialize(props; Hﬁitialize(props)

open() > gpen()

externalize e e externalize

Checpoint() , |n|t|aI|ze(props‘ mltlallze(props) ) Checpoint()

internalize process write internalize

Checkpoint() Header) ieader() Gheckpoint()
fetchRecord writeRecord

close() > y > < y slose()
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SwissRe Batch and Online Infrastructure
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Wall St. Bank

High Performance, Highly-Parallel Batch Jobs with XD Compute Grid and
eXtreme Scale on Distributed Platforms

Parallel Processing with Compute Grid

Major Wall St. Bank uses the

Submit Re’;ﬂ,ﬁk‘,rﬁ' Te::;'afe] Parallel Job Manager for highly
eralel e Grid parallel XD Compute Grid jobs

A

\“ with eXtreme Scale for high-
| i parall performance data access to
Ispatcher - " -
: s — achieve a cutting edge grid
> 4.

platform

1. Large, single job is submitted to the Job Dispatcher of XD Compute Grid

2. The Parallel Job Manager (PJM), with the option of using job partition templates stored in a
repository, breaks the single batch job into many smaller partitions.

he Pattern at the bank

3. The PJM dispatches those chunks across the cluster of Grid Execution Environments (GEE)

4. The cluster of GEE's execute the parallel jobs, applying qualities of service like checkpointing, job
restart, transactional integrity, etc. File

@3 Chunk
% Execution
Endpoint(s)
Init (Stream Input from File)
Select File/ >  Long > i
Chunker/ Running
Status g Scheduler |4 Validate/Entitle < )
A l
| | Object Grid [« Database
Output Results -1 ject ori
A
[ [
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On-Demand Scalability gm

with WebSphere z/OS

SyStem < [Job Scheduler]

WS - XD CG WS — XD CG

Controller Controller

Servant Servant Servant

=
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WSGrid to Job Scheduler g E

Job Scheduler to Grid Endpoint

Grid Endpoint to resources (DB2, JZOS)
Job Scheduler High Availability

Grid Endpoint High Availability

a &~ Db

wsgrir d | ——

Scheduler

4 5 -
L Job | > m — /
2 Endpomt

*

L 4

End-to-end:

6. Monitoring

7. Security

8. Workload Management
9. Disaster Recovery

10. Life-cycle (application, xJCL, etc)
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End-to-end Failure Scenarios

1. GEE servant fails (z/OS)

A:
- Job status is restartable.
- wsgrid ends with non-zero return code
-rc should be 0, 4, 8, 12, 16

B:

- WLM starts a new servant
- servant failure is transparent to WSGrid

- Job restarted transparently on available servant.

2. GEE CR fails (z/OS, but synonymous to Server failure on Distributed)

- Job is in restartable state
- WSGrid receives non-zero return code.

-.ll
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End-to-end Failure Scenarios

3. Job Scheduler SR fails (z/OS)

A: Jobs in execution (dispatched from this Scheduler)
- WSGrid continues running
- Job continues to run.
- Failure is scheduling tier is transparent to job execution.

B: New jobs being scheduled
- New SR starts, business as usual.
- SR fails to start, job should be available for other scheduler to manage.
- if any Job Scheduler SR is available in the system, the job must be scheduled! Failure should
be transparent to the job submitter.

4. Job Scheduler CR fails (z/OS, but synonymous to Server failure on Distributed)

- WSGrid and Job continue to run. Any failure in scheduler tier is transparent to job and user. (goal)
- Interim: WSGirrid fails with non-zero RC; job managed by this JS should be canceled
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End-to-end Failover Scenarios

5. Scheduler Messaging Engine (Adjunct) fails (z/OS)

- Jobs managed by this JS are canceled. WSGrid fails with non-zero RC.
- Note: use of messaging engine (SIB generally) is just an interim solution. Shared queues, etc needed.

6. WSGrid is terminated
- Job is canceled

7. Quiesce the LPAR/Node (for rolling IPL and system maintenance)
1. No new work should be scheduled to JS on that node. Work should be routed to other JS
2. no new work should be submitted to GEE on that node. Work should be routed to other GEE's
3. After X time interval (3.5 hours in SwissRe's case), jobs running in that GEE should be stopped.
4. After Y time interval (4 hours in SwissRe's case), where x <y, jobs still running in the GEE
should be canceled.
5. WSGrid gets non-zero RC for steps 3 and 4.
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Xecution Environment — z ntegration

«  WAS uses WLM to control the number of Servant Regions
»  Control Regions are MVS started task
»  Servant Regions are started automatically by WLM an a as-needed basis

«  WLM queues the user work from the Controller to the Servant region according to service
class

«  WLM queuing places user requests in a servant based on same service class

«  WLM ensures that all user requests in a given servant has been assigned to the same service
class

« A Servant running no work can run work assigned to any service class
«  WLM and WAS Worker thread : WLM dispatch work as long as it has worker threads
»  Behavior of WAS Worker Threads (ORB workload profile)
— ISOLATE : number of threads is 1. Servants are restricted to a single application thread
— IOBOUND : number of threads is 3 * Number of CPUs)
— CPUBOUND : number of threads is the Number of CPUs)
— LONGWAIT : number of threads is 40
« XD service policies contain one or more transaction class definition
« XD service policies create the goal, while the job transaction class connects the job to the goal
« XD service policy transaction class is propagated to the Compute Grid Execution Environment

« Transaction class is assigned to a job during by the Scheduler during dispatch/classification
phase

*  When a job dispatch reaches GEE the Tclass is extracted from the HTTP request
« Tclass is mapped to WLM service class. An enclave is created.
XD Service policies are not automatically defined in the z/OS WLM.
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Execution Environment — z/OS Security Considerations gm

« Compute Grid runs jobs under server credential by default
* In order to run jobs under user credential:

— WAS security must be enabled

— Application security must be enabled

— WebSphere variable RUN_JOBS UNDER_USER_CREDENTIAL must be set
to “true”

— Enable z/OS thread identity synchronization
— Enable RunAs thread identity

© 2008 IBM Corporation
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ompute Grid — z/OS Integration Summary

« SMF accounting records for J2EE batch jobs
— SMF 120 (J2EE) records tailored to jobs
— Record includes: job id, user, accounting string, CPU time

« Dynamic Servants for J2EE batch job dispatch

— XD v6.1.0.0 uses pre-started servants (min=max, round-robin
dispatch)

— XD v6.1.0.1 New support will exploit WLM to start new servants
to execute J2EE batch jobs on demand

« Service policy classification and delegation

— Leverages XD job classification to select z/OS service class by
propagating transaction class from Job Entry Server to z/OS
app server for job registration with WLM
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Compute Grid — Job Management Console gm

- Web Interface to Scheduler
> Hosted in same server (cluster) that hosts scheduler function
> Replaces job management function formerly found in admin
console

- Essential job management functions
> Job submission

> Job operations
= cancel, stop
= suspend, resume
= restart, purge

> Job repository management
= save, delete job definitions

> Job schedule management
= create, delete job schedules

- Basic Security Model
> userid/password login
> Irsubmitter, IrAdmin roles
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Compute Grid —Jog Management Console

@ Mozilla Firefox

File Edit Vew Go Bookmarks Tools Help

<ZI T [—L:’ & @ |:i @ L1 http:/focalhost:3080jmc/console. jsp

¥ O A

Esl Latest Headlines

| | Integrated Solutions Console

" || http:/ /localhost:9080/jmc/console.jsp

WebSphere Job Management Console Welcome vignola

Help

Logout

Welcome

E Jeb Management

Submit a new job

Job R it
E Job Repository Preferences

Select action [V] Q
_ :

Select | Job ID

View saved jobs
Save a new job

B Job Schedules

View job schedules “’?
Schedule a new job b
| Submitter

[] |GridUtiliby-Test:11 |

| Gridutility-Test: 17 |

| simpleCIEar:0

SimpleCIEar:13

ol ol o o o ol o

Filtered: 8 Total: 8

Refresh

Last Update

| Fri Oct 13
|10:55:26 EDT
0os

| Fri Oct 13
|11:00:35 EDT
| 2008

Ti Oct 13
11:37:25 EDT
| 20086

i Oct 13
|16:27:31 EDT
| 20086

| Fri Oct 13
|16:28:11 EDT
| 2008

| Fri Oct 13
19:11:41 EDT
| 20086

| Thu ot 12
|19:45:13 EDT
| 2006

| Fri Oct 12
11:20:53 EDT
| 20086

State
|Ended

1 Ended
il En‘c‘l‘ea.
1 Ended
1 Ended
Ended
Ended

|Ended

Node
| Gridutility

;.GridUtiIit',r
| Gridutiliey
[ Gridutility
i GridUtility

| GridUtility

View the list of all grid jobs submitted to the grid scheduler. To perform a job operation, select a job, choose an action from the action
drop down, and click Apply. Reduce the job list view using the filter contral.

| App Server
| GridUtility

;“(.Eridutilit*,r
[ Gridutitity
[ Gridutility
E.GridUtiIit}r

| GridUtility

|viGnOLA-TEONsde0S | LREE_VIGNOLA-T&0Nod=05 |

| VIGNOLA-TE0Nod=0S | LREE VIGNOLA-T60Nod=05 |

Done
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Infrastructure Design Considerations

High Availability practices
— Job Scheduler can be made highly available (as of 6.1)
— Cluster GEE’s

Disaster Recovery practices
— Today, Active/lnactive approach
— Tomorrow, Active/Active approach

Security
— Job Submitter and Compute Grid Admin roles

— Options for using Job Submitter identity or Server’s identity
(Performance degradation today!)

Connecting Compute Grid to the Enterprise Scheduler
— JMS Client connector bridges enterprise scheduler to Job Scheduler
— JMS best practices for securing, tuning, etc apply
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High Availability
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Topology Questions...

 First, is the Parallel Job Manager (PJM) needed, will you run highly-
parallel jobs?

« What are the high availability requirements for the JS, PJM, and GEE?

— Five 9’s? Continuous?

« What are the scalability requirements for the JS, PUJM, GEE?
— Workloads are predictable and system resources are static?
— Workloads can fluctuate and system resources are needed on-demand?

« What are the performance requirements for the batch jobs themselves?
— They must complete within some constrained time window?

« What will the workload be on the system?
— How many concurrent jobs? How many highly-parallel jobs? Submission rate of jobs?
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Topology Considerations...

« If the Job Scheduler (JS) does not have system resources available when
under load, managing jobs, monitoring jobs, and using the JMC will be
impacted.

« |If the PJM does not have system resources available when under load,
managing highly parallel jobs and monitoring the job partitions will be
impacted.

« If the GEE does not have system resources available when under load, the
execution time of the business logic will be impacted.

« The most available and scalable production environment will have:
— Redundant JS. JS clustered across two datacenters.
— Redundant PJM. PJM clustered across two datacenters.
— n GEFE’s, where n is f(workload goals). Clustered across two datacenters
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Cost Considerations...

« GEE will most likely require the most CPU resources. The total number of
CPU’s needed is dependent on:

» the workload goals
* max number of concurrent jobs in the system.

« PJM will require fewer CPU’s than the GEE. The total number of CPU’s

needed is dependent on:
» Rate at which highly-parallel jobs are submitted
» Max number of concurrent parallel partitions running in the system.

« Job Scheduler will require fewer CPU resources than the GEE, and perhaps
the PJM too. The total number of CPU’s needed is dependent on:
» Rate at which jobs will be submitted
* Max number of concurrent jobs in the system

|||I
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Example Production Topology-

Highly Available/Scalable Compute Grid

Frame 1 grs
RE
JVM
LPAR
i K
[\ PIM |
JVM
CPU CPU
LPAR
| GEE
JVM

LPAR
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l. JVM
=
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Example Production Topology-

Co-locate the Job Scheduler and PJM
[Load Balancer]

Frame 1 ‘ ,,,,, . Frame 2
s 1 1 s |
PJM | Pm |

JVM JVM
CPU
LPAR LPAR

— N
[\ GEE N | GEE |
JVM JVM
fory] Lory
LPAR LPAR

Pro: Faster interaction between JS and PJM due to co-location and ejb-local-home optimizations

Con: Possibility of starving JS or PJM due to workload fluctuations
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Example Production Topology-

Co-locate the Job Scheduler, PJM, an
Load Balancer

Frame 2

Con: Possibility of starving JS, PJM, and GEE due to workload fluctuations

Con: Not scalable
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High Availability — gm

Summary & Key Considerations

e Clustered Job Scheduler

— Configure Job Schedulers on clusters
— Multiple active Job Schedulers (since XD 6.1)
— Jobs can be managed by any scheduler in your cluster

 Clustered Endpoints

— Batch applications hosted on clusters

 Network Database

» Shared File System
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Disaster Recovery
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Disaster Recovery

* DR Topology
— Build separate cells for geographically dispersed sites
— Limit Compute Grid scheduling domains to endpoints within a cell
— Use Active/Inactive DR domains
» Jobs cannot be processed on primary and back domains simultaneously
— Active/Active DR Topology is through a pair of Active/lnactive DR domains
» Host backup (inactive) domain on a remote site

DR Activation Process

— Use CG provided DR scripts to prepare the inactive domain for takeover
— Complete takeover by activating the inactive domain
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Active/Active Multi-site Disaster Recovery gm

Topology

Site1 . , Site2
failover failover

e i
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