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Time intenvals

IBM T.J. Watson Research Center

Step 1. Specify SLAs in WS-Agreement

> wrag:ServiceProperties wzag ServiceMame=ServerResourcelnCustomer Application

- weaggrGuaranteeTerm (4]
= wsag:Hame {3} weag:ServiceScope
1 ResourcelsfvailableFro = wsag:ServiceScope
m_S00am_To_S00pm_g
robed_every_Minute

09:00:00-17:00:00

Costs and|profits
are specified
the same way

2 ResourcelzfvailableFro = wesagrServicesSyope 700 00-02; 0000
m_Spm_to_Zam_prokbed
_every_hinute

3 ResouwrcelsinMairtenan | » wsagrServiceScope’
ceFrom_2am_to_3am_p
robed_every_Minute

4 ResouwrcelzfvailableFro = wsagrServiceScope
m_3am_to_Sam_probecd

_ _ewvery_hinute

02:00:00-03:00:00

03:00:00-09:00:00
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{3} wsag:Service...

{} weag:BusinessValueList
- wegg:BusinessWValueList

ag:Penalty
wsFgrAssessmentinterval

{} wsag:ValueUnit  USD
WalueExpr... 200

:| wsIgrAs

{} wsag:ValueUnit  USD
£} weag:ValueExpr... 5000
wsFgrAssessmentinterval

{} wsag:ValueUnit  USD
{} wsag:ValueExpr... 500.00
wsFgrAssessmentinterval

{} wsag:ValueUnit  USD
{} wsag:ValueExpr... 500000
weag:Reward
wsFgrAssessmentinterval

¥

{} wsag:ValueUnit  USD
) weag:ValueExpr... 10
wsFgrAssessmentinterval

{} wsag:ValueUnit  USD
_ _ £} weagrValueExpr... 100
> wszg:BusinessValueList

> wsag:BusinessWalueList

> wsag:BusinessWalueList

June 14, 2005

{} wsag:Timelnter...

{} wsag:Timelnter...

{} wsag:Timelnter...

{} wsag:Timelnter...

{} wsag:Timelnter...

{} wsag:Timelnter...

+—Additional

5 $ per Minute

d

PT10M L
«—-Additional

penalties
PT30M

+«—-if not resolved
within a certair

PT1H

<+<—-time period

FT1h

P10

bonus
for continuous
uptime
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Step 2: Solution Install: Expressing Dependencies between the
SPECjAppServer2004 Components and their Middleware

= Customer wants to provision a

J2EE SO'U“OZJ J2EE Solution
HasCompWomponents . 3 Layers_
SPECjApp2004 | Uses |SPECjApp2004 .
J2EE Applicatio; g Data J — Overall Solution
Hoiteda/ \Fiderates \H‘OgedBy - Defined by Solution Architect
WASE11 A DB2 Runtime Federa<DB2 UDB S'ZJ — Application Components
cEmEs Server - Customer specific (here:
SPECjAppServer2004)
— Middleware Stack
hs WAS 511 Vo «  Shrink-wrapped Software
Core Components
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{ SPECiApp2004installConfigureRecursive

= =

Ste p 3 : G e n e r at e F O I’W ar d [.ﬁ.pplication Seger Sequence ] [Database Sergler Sequence ]
S C h e d u I e Of C h a.n g e i n [INSTHLL aS WESSJ Sequence ] [INSTALL CEMS DBEUDBB.I Sequence ]

WS-BPEL — e

DEPLOY AS WASS.1 Package DEPLOY DEMS DEZUDES. 1 Package

*) ; IMNSTALL DBEMS DE2UDES. 1
IMSTALL AS WASS.1 IMNSTALL HTTPD IHS INSTALL Messaging

=]

Parallel deployment of .
DB2 ad JUAS

=]

=
[ CONFIGURE DEMS DEZUDEGL Sequence ]
=]

=] :
CREATE Useraccount
START A5 WaASS, 1

COMFIGURE DERegiskry
=]
=]
[ COMNFIGURE AS WASS, 1 Seguence ] 3
7 CREATE Database
b

LOAD Database

=
=

Installable Units (IUs) for
WAS 5.1

Temporal Constraints
when output data
from DBZ | S needed [INSTALL 1ZEE SPECjApps.arvarSequance]
=
for WAS configuration

DEFLOY EAR Files Package

INSTALL EAR. Files

=
=
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SPECjAppServer2004 Solution Provisioning
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Solution Provisioning Prototype
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CHAMPS Evaluation & Leverage of Standards

Activity type Average times [minutes.seconds] for:
SPECjAppServer

Deployment (file transfer / unpack of install image) 1.34

Installation 4.54

Start n/a

Configuration (incl. DB creation and loading of data) n/a

Total time (CHAMPS workflow) 34 min 00 sec.

Total savings (time seq.—time CHAMPS)/time seq. 16 min 25 sec (...33%)

1.  SPECjAppServer2004 Provisioning: CHAMPS yields 33% time savings

—  Strictly sequential (no awareness of Dependencies): ~50 Min.

—  CHAMPS workflow (exploiting opportunities for Concurrency): ~34 Min.
2. WS-Agreement works well for expressing flexible cost and profit functions

— Needed as input parameters for Planner & Scheduler to guide resource assignment
3. Solution Install provides application dependency information

—  Facilitates creation of Provisioning Workflows

—  Standardized in new OASIS Solution Deployment Descriptor (SDD) working group
4. WS-BPEL is a viable option for expressing change management workflows

—___Concurrent execution, Deadlines, Links across different workflows _
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More Information

= CHAMPS Architecture & Optimization Problem Formulation

— Alexander Keller et al., The CHAMPS System: Change
Management with Planning and Scheduling, Proc. NOMS 2004 —
8t IEEE/IFIP Network Operations and Management Symposium, April
2004, IEEE Press

= WS-BPEL for Change Management

— Alexander Keller, Remi Badonnel. Automating the Provisioning of
Application Services with the BPEL4AWS Workflow Language,
Proc. DSOM 2004: 15t IFIP/IEEE International Workshop on
Distributed Systems: Operations & Management, November 2004,
Springer LNCS

= Quantitative Evaluation of CHAMPS

— Aaron B. Brown, Alexander Keller, Joseph L. Hellerstein. A Model of Best
Configuration Complexity and Its Application to a Change Paper
Management System, Proc. IM 2005 — 9t IFIP/IEEE International  Award
Symposium on Integrated Network Management, May 2005, IEEE
Press
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