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" Introduction

+ Applications
o Once Batch Systemson a Single Computer

o Now Multi-Platform
= On-Line Transaction Processing
= Client/Server Systems
= GUI (Graphical User Interface) Front-Ends
= PWS's (Programmable Work-Stations)
= Departmental Servers and Mainframe Repositories
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" Introduction

+ Applications

o RequireFeaturesand Services

= Different Typesof Computers(Mainframe, Open
Systems, Desktop)

= Different Operating Systems(MV S, Unix, OS/2,
Windows, etc.)

= Variety of Communication Network Techniques
(RPC, DCE, NFS, FTP, SNA, APPN, etc.)
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" Introduction

+ Model Application Requirementsat
Enterprise Level

¢ |ntersection of:
o Capacity Planning
o Client/ Server

o Commercia Tools
o Hybrid Modeling

Hybrid Modeling Client/Server

Capacity Planning Commercial Tools
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Capacity Planning

Hybrid Modeling Client/Server

Capacity Planning Commercial Tools
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- Capacity Plannin

+ Capacity M easured by Business
Performance Objectives

o DecisionsAbout Resource RequirementsBased
Predicting Future Application Performance
Using Business Goals and Expectations

o What Do WeHaveto Buy and When Do We
Haveto Buy It to Make Sure That the Business
Applications Perform at the Level Required to
Insurethe Business Succeeds?

© 1996 by Tim R. Norton CMG96 Session 526, December 12, 1996 7



Hybrid Modeling Client/Server

ooy | -
" Capacity Plannin

¢ Past ¢ Today
o Processor Utilization o Operating Systems
o Overnight Batch o The Platforms
Window o The Clients
<a o The Servers

Q Benchmarks
o The Networks

CL? Q Simulation Models

z () Queting Models o The Transaction
&)

< O Trends (Linear Projections) SyStemS

O Business Analysis (Rules-of-Thumb)

Complexity, Cost, Effort >> o Rel atl OnShI DS
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- Capacity Plannin

¢ Objective
o Successful MiddleGround

s Cost
= Performance

o Application Performance Assessed Against the
Business Objectivesand Goals.

o Projected BusinessVolumesModeled to
Predict the Capacity Required to M eet Those
Goalsat FutureVolumes
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Client/Server

Hybrid Modeling Client/Server

Capacity Planning Commercial Tools
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Hybrid Modeling Client/Server

(o)
e Centralized Environment

Capacity Planning Commercial Tools

¢ Central processing
¢ Overnight
+ Batch Orientated onoens

|
¢ DataEntry ﬁ s IJJ
+ Printed Reports

( INVENTORY
MASTER
DATA BASES
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¢ Overnight

¢ DataEntry (e ¢ \
¢ Batch Orientated : " L \/JJ
¢ Printed Reports

+ Downloaded { ()

Data

© 1996 by Tim R. Norton CMG96 Session 526, December 12, 1996 12



(o)
o Client/Server

¢ Mix of Applications
+ Different Systems | ...

¢ Different User
| nterfaces

¢ Real-Time
| nteractions

¢ Inter-Dependent
Workloads

DOCUMENTS

MASTER
@ DATA BASES

||||||||
|||||||||||||||||

DDDDDDDDD

UNIX
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Hybrid Modeling Client/Server

(o)
7 AnEnterpriseModel . .Anmernsel\/lwel

Server
> Seger cPU D

Delay |«

A

= Network

Clients

Reproduced with permissionfrom Dr. Connie Smith,
Performance Engineering Services.
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(o)
o Client/Server

¢ Sizing Client/Server Applications
o Right Systemsat Each Level
o Insure Systems AreRight Size
o Too Small - Application Fails
o Too Big - Excessive Cost
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(o)
~ 7" Client/Server

¢ Modeling
o SystemsCannot Be M odeled Independently

o Transaction Arrival Ratefor One System M ay
Be Dependent on the Response Times of the
Others

o Issues
= Transactionsto Several Servers
= Synchronize Parallel Transactions
= Wait for Response Before Sending the Next
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Modeling Tools

Hybrid Modeling Client/Server

Capacity Planning Commercial Tools
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- Modeling Tools

¢ Platform-Centric Tools
¢ General PurposeTools
¢ Different Problem Sets
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(o)
— Platform-Centric

¢ Singleplatform at atime

¢ Detalled information about the platform
o Number and type of processors
o Speed and transfer rate of disk devices
o Level of the operating system.

¢ Easler to build
o “Building blocks” defined
o Relationships fully understood
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Hybrid Modeling

’ i
- 7 Platform-Centric @

Capacity Planning Commercial Tools

+ Only Environments Built Into the Tool
o DefineNew Servers
o New Server Performance Characteristics

o But Not Dramatically Different from Supported
Platform

+ DataCollected from Running Systems
¢ Generally Analytic or Queuing Theory
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" General Purpose

¢ Featuresto M odel Anything

¢ No“Built-in” Platform Understanding
¢ Librariesof Sub-Models

¢ Model More Than Just Hardware
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" General Purpose

¢ RequiresUnderstandtheHardware
o How Processors Communicate
o Completing aUnit of Work
o BuildaSub-M odel
o DetermineaDelay Value

¢ Level of Granularity
o Too General or Too Detalled

¢ Generally Simulation Techniques
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Hybrid Modeling

Hybrid Modeling Client/Server

Capacity Planning Commercial Tools
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(o)
— Hybrid M odelin

¢ Combination of Techniques
o Simulation

o Analytic Queuing Theory
+ Benefits
o Complexity Reduction

o Performance Improvement
o Analysis Flexibility
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(o)
— Hybrid M odelin

+ Needfor Enterprise M odeling
o BridgeAcrossExisting Techniques

o End User View of an Enterprise Level
Application

+ Implemented with Submodels
o Takes Advantage of Existing Modelsand Tools
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Simalytic Approach

Hybrid Modeling Client/Server

Capacity Planning Commercial Tools
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Hybrid Modeling Client/Server

(o)
s Simalytic Approach @

Capacity Planning Commercial Tools

¢ “Simalytic’ (Simulation/Analytic)
Enterprise M odeling
o Hybrid Modeling Technique
o General Purpose Simulation Tool Framework
o AnalyticModeling Tool Nodes
o EXisting Tools
o Predict Capacity Reguirements
o Heterogeneous Computer Systems
o EnterpriselLevel Application M odel
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Simalytic Approach . @

¢ Key Differences- Simalytic vs Current

o Applicationsat EnterpriselLevel
= MixesDifferent Toolsand Techniques

o Hardwareat NodeL evel

= EXisting Toolsand Techniques
= Calculated Arrival Rate

o Reducethe Time and Effort

= Commercia Platform-Centric Tools
= Existing Detailed Application Models
= Reuseand Incorporate Existing Processes
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Hybrid Modeling Client/Server

Foundation N
+ Simulation Response TimeFormula _ _ a.T
nt
o Transform Function Using 3
Queuing Theory Formula T = 115

o f(I ;) ReplacesT. Server Time

= WhereT isthetime, i isthe Iteration and
| .isBased on Interarrival Times

o n where | = arrivas per second as:
a~ fl,y) .
T = G - G
nt where ¢ = simulation clock vd ue
and b = simulation clock ticks per second
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- Simple Enterprise Model.......

Hybrid Modeling Client/Server
mercial Tools

¢ Order Entry e |
o Queries Shipping
+ Shipping Response
Time:
o 1 Second When
Arrivals< 3/ Minute
o 2 SecondsWhen Arrivals> 3 Minute
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: g2
Sim le Enterprise Model.............

¢ Model of Order Entry System Alone
o Shipping Load Has No Effect

¢ SiImalytic Model Adjusts ServiceTime
o Long (Shipping) Transactions

+ Simalytic Model of Order Entry Application
o Other Loads Can Impact Response Times

o Also Impactsto Shipping L
Application -

Shipping
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Hybrid Modeling Client/Server

9

¢ Response Time

o Calculated Based on Interarrival Time
Between Each Pair of Transactions

2.0 -
(D)
_ I_I’ i+1_ ‘t i+1 e
aij+1 —
; (D)
Ir;
---I-----t* 210-‘
aj d; o
tisg o
O ——Transactions
aj1 dig a4
‘ ‘ ‘ ‘ ‘ ‘ OO | | | | |
4 B 2 1 i 2 2 i3 0 50 100 150 200 250
Simulation Clock (¢;) —m . . )
t=transaction, a=arrival, d=departure, ir=interarrival time Relative Arrival Time (Seconds)
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Hybrid Modeling Client/Server

(o)
S Model Analysis @

Capacity Planning Commercial Tools

¢ Assumptions
o Constant Arrival Ratelncrease
o 30% of OE Transactions A ccess Shipping
o Order Entry Response Time Goal < 1.7 Seconds
o Shipping Response Time Goal < 10 Seconds
o Analysis Scope of 18 Months
¢ Analysis Objectives
o When Does OE System Fail to Meet Goal ?
o What Will Fix the Problem?
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Client/Server

Hybrid Modeling

Capacity Planning Commercial Tools

Model Analysis

™

Model Results Analysis
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Hybrid Modeling Client/Server

(o)
S Model Analysis @

Capacity Planning Commercial Tools

¢ Independent Server Analysis
o Shipping Problem Knownand Acceptable
o Order Entry Never Hasa Problem

¢ Business Problem at Y ear End

o Look for Seasonality in Arrival Rate

o Shipping System Upgradeto Fix Order Entry
Problem
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Hybrid Modeling Client/Server

Response Time

ServiceTime

¢ Rangeof Arrival of .1 Seconds +*
. QRT(r1)
Ratesfor each Service _U 2
Time A

¢ Three Techniques |
o Simulation o ~~ Simalyie Functon
_ _ ServiceTime ~ 7 Simulaton
o Analytic Queuing of .2 Seconds «*

Theory QRT(r1)

SrvRTime/i 2

o Simalytic T
¢ Similar Results

CurveFifm)

09

0.1, rl,rl, mratem rate-1.1

~ Queuing Theory
~ Simalytic Function
— 7 Simulation

© 1996 by Tim R. Norton CMG96 Session 526, December 12, 1996 36



© 1996 by Tim R. Norton

Conclusion
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’l'
~" Conclusion
+ EnterpriseView of Applications

+ Applications Relationships
o Transaction Routing
o Synchronization of Server Responses
o Understanding and Documentation
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- Conclusion

¢ Combination of Techniques
o Simulationand Analytic
o Platform-Centricand General Purpose

+ Predict Future Performance
¢ Client/Server Applications
¢ Reuse Existing Models

¢ Reduce Timeand Effort
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