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Manage for Success

Tasks Stages
’ GIS Cost Waterfall

Understand the Technology

»Technology Exchange
» Staffing and Training

’

Cost of a change

GIS User Requirements $1 Requirements

»User Workflows
»Data Requwements

»Hardware Specifications
» Strategic Implementation Plan

System Architecture Design ’

System Development
»User Applications
»Database Design
»Data Migration

Design
_ _ $10 J
Prototype Functional Testing

» Application Functional Acceptance Testing

» Software Performance Validation Testing

> Initial Application and Database Tuning

Initial System Deployment '
— 2 VvV [/ $100 C -
onstruction

System Performance Testing (Moody)
>System Load Testing (performance harness) Database Programming & Design
> System Tuning (Tofino tools) October 1996, p57—64

A

Production Deployment ’ $1000 s=Implementation
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Why Is System Architecture Design Important?

(Network) —(1DBMS ) _( Geodatabase

M R
"- I: ..J.“. __.f‘ —r 1-.-._.-*‘-- ""-l---"" ""-l-l":n“"--l—ll“

mm Appllcatlon

Hardware Infrastructure Database Design

System Architecture Design
Framework for Productive Operations
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Use the right technology.

Software Technology Selection
GIS Data Source

Internal Data Sources Remote Data Sources
/’/Internet Service

Network
Services

| | J Published Network Services

ArcIMS ArcGls Distributed Batch Processing
] ] |
= =i =N

Browser  \Workstations

Published Map Products
Published Geoprocessing Services

DeS ktO p Ap p I | Catl O nS Integrated Business Workflows

Professional GIS Users g
Database Maintenance ' PDA
Heavy Business Workflows

GIS Project Efforts Browser M Obl Ie Appl ICatIOnS

Data Conversion Terminals . .
Disconnected Operations

Loosely Connected Workflows

Cell
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Database Configuration Options

Centralized Computing Environment

Central
Data Center
Consolidation

File Server ArcSDE Server Attribute Server

AN

N

Map Server

LAN

WHY CONSOLIDATE?
*Reduced hardware cost
*Reduced administration cost
eLower implementation risk
eIntegrated operations
eImproved data access
eImproved security

*Reduced network traffic

Database Configuration Options

Distributed Computing Environment

Browser  \Workstations

Why use distributed architecture?
*Organizational Precedence
*Management Confidence
*Physical Security
eInfrastructure Limitations

Terminals
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Arclnfo or ArcView Clients ArclInfo or ArcView Clients
DISTRIBUTED DATA SOLUTIONS
sIncreased hardware cost
eIncreased administration cost
*Higher implementation risk
*Disconnected operations
Limited data access

ESRI Developer Summit 2006 “Reduced security

sIncreased network traffic

210f 23 4/1/2005




Understand Network Communications

Client/Server Protocols . -
File Servers ArcSDEServer| Query Processing on Server| Network DeSIgn GUIdeIIneS

Data }—0—0—.—' Cachel Local Area Networks Concurrent Client Loads
Bandwidth File Servers ArcSDE  Windows Terminals  Web Products
Im Im T 1 10 Mbps LAN 2-4 10-20 350-700 150-300
Typical Data Transfer | |\ - Arc SDE - : 16 Mbps LAN 3:6 16—_32 550—_1100 250:500
1 MB Spatial Data API | Application Processing on Server | 100 Mbps LAN 20-40 100-200 3,500-7,000 1,500-3,000
API 1 Gbps LAN 200-400 ,000-2,00 35,000-70,000 15,000-30,000
HH HH WTS Server Web/IMS Server/ArcGIS Server Wide Area Networks ————¢oncurrent Client Loads
. . | Bandwidth File Servers  ArcSDE  Windows Termai ucts
Applications 2 El B . | 56 Kbps Modem NR NR 74 12 N~
Gy | oo || ] y o - o O
on Client Clients 512 Kbps NR NR 20-40 10-20
RDP ICA HTTP HTTP 1.54 Mbps T-1 NR 1-2 50-100 25-50
Typical Data Transfer | | I I 2 Mbps E-1 NR 1-3 75-150 40-80
100 KB Display Data 10-28 KB displays 10-100 KB Images 100-400 KB Images 6.16 Mbps T-2 1-2 6-12 200-400 100-200
‘ l l l 45 Mbps T-3 10-20 50-100 1,500-3,000 700-1500
. | | 155 Mbps ATM 30-60 150-300 5,000-10,000 2,500-5,000
Display/Control — ¢ C * |
Remote Terminal Windows Web ArcGIS

Clients Terminals Browsers Desktop Web SGfVlceS Network Performan Ce

] Wide Area Network Peak Map Requests/Hour (based on Average Service traffic)
Client/Server Performance i o o e ™ Mo
56 Kbps Modem 2,016 672 403 269 202
128 Kbps ISDN 4,608 1536 922 614 461
256 Kbps DSL 9.216 3072 922
512 Kbps 18,432 6,144 1843
< L : i 1.54 Mbps T-1 410 18,480 4
Client/Server Communications Network Traffic Transport Time 2 Mbps E-1 0 24,000
56 Kbps 1.54 Mbps 10 Mbps 100 Mbps 1 Gbps 6.16 Mbps T-2 221,760 73,920 3 9368
File Server to Workstation Client (NFS) 45 Mbps T-3 1,620,000 540,000 324,000 216,000 162,000
«1 MB => 10 Mb + 40 Mb = 50 Mb 893 Sec 32 Sec 5 Sec 0.5 Sec 0.05 Sec 155 Mbps ATM 3,580,000 1,860,000 1,116,000 744,000 358,000
Note: 1 KB data = 10 Kb traffi
ArcSDE Server to Workstation Client Wide Area Networks File Transfer Time (sec) based on Average File Size
+1 MB =>10 Mb >>5 Mb 89 Sec 3.2 Sec 0.5Sec  0.05Sec  0.005 Sec Bandwidt 10KB 30KB 100KB 400 KB
19 Kbps Modem 5 16 53 211
28 Kbps Modem 4 11 36 143
Best Practices 20 ogs Madem 2 ! 1t n
Windows Terminal Server to Terminal Client (I E‘: gp‘ :)s;? 1!] 2 g s ’;
+100 KB => 1 Mb >> 280 Kb 5 Sec 0.18Sec  0.03Sec  0.003Sec 0.0003 Sec ;;: m:: 0 : : ‘s
Web Server to Browser Client (HTTP) ;';;::I’::T'l : g o 0 1 ;
+50 KB =>500 Kb 9 Sec 03Sec  0.05Sec  0.005Sec 0.0005 Sec 6.16 Mbps T2 ° 0 p 0 ° 3
Web Server to ArcGIS Desktop Client (HTTP) 45 Mbps T-3 0 0 0 0 0 0
«200 KB =>2 Mb 36 Sec 1.2 Sec 0.20Sec  0.02Sec  0.002 Sec 155 Mbps ATM 0 0 0 0 0 0
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ArcGIS Desktop

ArcGIS Engine

Java Application
(J2SE/J2EE)

Browsers

Web Applications _

Map Map Map Map
Request | Request}—{Request| Request!

Service Manager Application Server

Spatial Services SS l Spatial Server
a Image Feature ArcMap

Extract Query: Geocode

Connects id | _ArciMS | ArcGIS Server
WA| Web Server Waob App Server

Data Source DS |
4 D3| Datn Server

Data Server SM|_ App Server | Server Obj Manager
23 | Spatlal Server| Server Obj Contalnar
Data Server

19 of 9 4/1/20

Two-tier Platform Configuration

(separate data servers)

Standard Configuration High-Availability Configuration

GIS Server GIS Server

SM

—
Clustes ress

SS
g
IE
ES RI Devel 0 per A e Primary Data Server Failover Data Server

S Lorven | Sarews O Manager Common Storage Array
rvas, Ferve: Ob) Gasaings
g e—
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ArcGIS Server Component Architecture

Web Applications Web Services

Browsers “ / S

Web Application Server /' ArCGIS Desktop

Web ’Appllcatlons (.Net or JSP) I Web Services (SOAP) ArcGIS Engine
Applications Application Developer Framework (ADF) runtlme Java Application (J2SE/J2E

\ T
\ New Connection Requests

Web Application Communications

- Server Object Manager
Service Manager SM l
S 2

Network Services

Web Service
Communications

Network ServiCE
Communications

S Z

ArcGIS Desktop
ArcGIS Engine
Java Application (J2SE/J2EE)

Spatial Services SS Container Machine
; MapServer GeocodeServer

id ArciMs ArcGIS Semver
ArcSDE Connects WA] Web Server | Web App Server

SM| App Sereet | Server 04 Manager
55 | spatial Se Sarver Obj Contai
Data Source DS Data Source (ArcSDE Server) DS | boim Server | otn Server

200f 9 4/1/2005

Three-tier Platform Configurations

Standard Configuration High-Availability Configuration

Web Server

Web Server Web Server

o]
SM

st SM
Load i

SM
/Lna Balan, inA

/ _ Map Server Y Map Server

Cpntainer Machis ntainer Machil

SS SS & SS

uste ress
DS
>‘ DS
| Arcuas ArcGiS Server Primary Data Server Failover Data Server

Common Storage Array
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U C Al'lC = 0]10]0 ccl ESRI Develope,

Understanding the Tech
System Performance Factors

How do we address performance sizing?

|

! User Workflow L

- - E Geodatabase Design
| Display layers/features/complexity (tables, dependencies, relationships)
Client Applications Database Technology
I/ $M arket$ (DBMS, data types, indexing, tuning)
GIS Software Performance ArcSDE Connection
. Wide Area Networke hnol gy .
Workstation Performance Bandwidth Server Performance/Capacity
(user productivity) (single server)
Peak Client Loads — Hardware Specifications

Network Communications Bandwidth

Internet
Bandwidth

Balanced Loads

28 of 9 4/1/2005
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Web Performance Parameters

Web Services Performance

Performance Model Summary

Terminal Server Performance

Terminal Server Performance Model

-

e Calculate Maximum Configuration Capacity
— Measure Average Service Time (existing Web service site)
« Measure map server CPU utilization during average service transaction
— (#CPU x 3,600) + Average Service Time on Map Server
« Standard map service time for ArcIMS 2005 performance baseline
— 0.6 seconds for file data source
— 0.3 seconds for ArcSDE data source
« Standard map service time for ArcGIS Server map server 2005 performance
baseline
— 1.2 seconds for file data source
— 0.6 seconds for ArcSDE data source
« Standard Peak Transaction Rate

— 2005 ArcIMS Baseline (per dual CPU map server)

| Terminal

Terminal Memory « 12,000 requests per hour for local data or remote file data source
Memory Server 2GB/CPU Server * 24,000 requests per hour for separate ArcSDE data source
4GB/CPU (6 ArcGIS Users/CPU) (7.5 ArcGIS Users/CPU) — 2005 ArcGIS Server Baseline (per dual CPU map server)

« 6,000 requests per hour for local data or remote file data source
« 12,000 requests per hour for separate ArcSDE data source

Web Application Transac

( Simple 9.0 Map Server Application)

ArcGIS Server
Memory Map Server Memory Map Server Memory ||Container Machine
2 GB/CPU gt et i
0.6 sec average service time 1 GB/CPU sseprav':Is 0.3 sec average service time 2 GBICPU 0.6 sec average service time
Instances
e 0.06 sec average service time — ] ice ti =, ice ti
Memory Web Server (additional 10% of S5 load) Memory Web Server | 003 sec average service timd AICGIS Desk Web Server 0.3 sec average service time
— (additional 10% of SS load) rc esktop Memory (additional 50% of SOC load)
1 GB/CPU : 1GBICPU — GIS Engi [ar]
Single Platform Q = — Arf: I_ Engine 1 GB/CPU
0.66 sec average service time DB a\?erage service tir Java Application (J2SE/J2EE) .\ Single Platform
‘ 0.9 sec average service time
Based on 2005 Based on 2005
ased on

Performance Baseline
Intel Xeon 3.2 GHz

ArcSDE DC Option

Reduce peak output by 1§ Performance Baseline

Intel Xeon 3.2 GHz

ArcSDE DC Option
Reduce peak output by 15%

Browser Clients

Browser Clients Browser Clients

24,000 requests per hour/dual CPU server
(single platform: 22,000 requests per hour/dual CPU)

12,000 requests per hour/dual CPU server

(single platform: 11,000 requests per hour/dual CPU) TR (LD R BN UE G e

(single platform: 8,000 requests per hour/dual CPU server)

370f 9
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Capacity Sizing Tools

ArcIMS/ArcGIS Server

ArclMS and ArcGIS Server

100 v
Web Service Equivalents i/ ArcGIS Server
Geoprocessmg consumes a CPU 74 (ArcIMS File data source)
90 T EEEET 2 GB Memory/CPU k
ArcGIS Server + Web 7 Wor grOUp G I S Data Se rver
ApDpS ArcIMS
80 - Samep;latform // (ArcSDE data source) (Arc04-Arc05 ArcSDE Geodatabase Server)
7 / 1 GB Memory/CPU
e‘n / 2507 § S S S [ N N B |
70 74 / Q Asc ASC
’.' / Versioned Unversioned
8 4 / ArcSDE Server Processing Equivalents Arc05 Model
Q 60 4 // Include IMS peak map server loads
= 7 (Memory = 2 GB per Server CPU)
.—I v 4 / 200 =4
@ 50 Ay
©
6 4 / O O O o // DC
w40 MH] 1:tc1 xeon 2-3600 Mtz |M / Versioned
2 N eon 5-3200 Mz i l § 150 ‘ ard
30 | | NN | | | S 7 | 1BM p5708-1900 MHz Remrrrees
| | | | | Intel Xeon 2-2800 MHz | | | = HP Itanium rx7620 8-1600 MHz*
20 e | LTI %
M jod /
o /
& 100 - /
& J/
0 IBM p570 4-1900 MHz
0 6,000 12,000 18,000 24,000 30,000 36,000 42,000 48,000 54,000 60,0 ‘ ‘
Peak Transactions per Hour 50 | | e titelkXeoniM L SUCCIM i1 R
Intel Xeon 2- 3600 MHz ‘ ‘
40of 9 ‘ [ 27
- Intel Xeon MP 2-3000 MHz
80  Batch process = 7.5 GIS clients
2 GB Memory/CPU 0 ‘ ‘ ‘
70 0 50 100 150 200 250 300 350 400 450 500
* ArcSDE Direct Connect Support Onl .
A i trect Connect Stpport Only Peak Concurrent Clients
o | R r ArcSDE memory 2 GB/CPU Dual Core =2 CPU dof 9 A1/2005
= ntel Xeon - Z == 57
g ez c=d0000 =
N
S 50 Arc02
£ |/ 6.3
[ v
g e o Fa T
S | Memory P Intel Xeon 2-3600 MHz Al 550
E = Intel Xeon 2- z 34.0
@ < Intel Xeon 2-3000 MH 314
30 > > o= ntel Xeon 2- z 0
oo d / Intel Xeon 2-2800 MHz :
20 {|Memory »
L/
L/
10
0 &
0 5 10 15 20 25 30 35 40
ESRI Developer Summit 2006 Total Concurrent Users
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Planning Resources

WWW.esri.com/systemdesign

TWlhikth

About ?;;'

System Design Strategies Geagraphic Information System Planning for Managers

GIS

Roger Tomlinson

An ESRI® Technical Referenc ument * August 2005

ESRI Developer Summit 2006




Dynamic Performance Sizing Models

Workload Summary
Equivalent Client Loads|

ArcIMS Clients
ArcGIS Server|

| ————acs oesioon

ArcIMS

ArgGIS Server

Geodatabase Sener

DBMS [N\ 0.521

ESRI Developer Summit 2006

Total Users Peak Users DPM/client

Unlimited 610 66,600

r Sun Fire V440 4 CPU 1600 MHz
SPECrate_int2000 = 38.7
Service Times Capacity Multiple Platforms

Display/Hour Nodes Capacity

250,350 1
Peak DPH 90,000

Capacity 36%
6

Peak DPH 90,000
Capacity 130%

Seconds

Production
Intel Xeon 4 CPU (2 dual core) 2800 MHz
SPECrate_int2000 = 59.2
Service Times  Capacity
Seconds Display/Hour

Multiple Platform
Nodes
1
Peak DPH 18,000
Capacity 49%
2 32,8
Peak DPH 18,000
Capacity 559

Production
Sun Fire V490 16 CPU (8 dual core) 1350 MHz
SPECrate_int2000 = 131.0
Service Times  Capacity Multiple Platforms
Seconds Display/Hour Nodes Capacity
110,536 1
Peak DPH 66,600
Capacity 60%,
Peak Users 307

Peak (DPH) | ”\ Web Traffic Analysis

7/~ MWbpq  Peakbps |

Capacity
Display/Hou

Capacity
Display/Hour
23,226

SRint2000 = 37.1
gfvice Times
Seconds

Capacity
Display/Hour
21,818




Performance Validation Testing

Jeff DeWeese
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_~Web Server
Web Application Stress Test yd
NMethodology yd
N

ESRE Sysrems hivegrarion Leclhnieal Brief® l

"

Test Client Gbit N
Switch . Application Server
™~

Database/File Server

http://www.esri.com/systemsint/kbase/docs/stress-test-methodology.pdf
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Web Stress Testing
(What are we measuring?)

- Lranzacios P
« Throughput
» Utilization

« Service Time

- Queue Time

- Response Time
- Scalability

« Performance

Throughput (TPH)
Response Time (sec)

W

ArclMS 9.1 Prerelease  ArcSDE 9.1 Prerelease

ESRI Developer Summit 2006



Test Readiness
(Doing our homework?)

- Application Center Test

- Develop a Hypothesis

- Analyze the Application Design
- Web Configuration Tuning

- System Analysis

- Application Workflow

« System Monitoring

ESRI Developer Summit 2006




Web Stress Testing

- Application Creation and Configuration

- Recording the Script

 Script Validation

- Calculating Transaction Throughput

- Calculating Map Service CPU Time

- Calculating Web Browser Response Time
- Script Execution and Configuration Tuning

ESRI Developer Summit 2006



) lede test - Microsoft Application Cen
Fis Edt Viow Actirs Holp

Option Explicic
Din FEnahleDelays
FEmableDelays = False

ofpquest, afie 1: Henders. shrivabuCods
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aRnqunit-Fath =

oRaquast u.n o
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2 Mot hi

Teat Trace “Error: Pailed to receive response for UKL to = + “susheitespre”

a
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< 1 ath
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[ 207 1cde test - Microsaft Application Center Test
Fie Edt Yow Acies Help

1. cHenders. seritacusiods

Unkhls T4 creste conmection to sslAFpL
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" v 0 mal_ags
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1
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Request3{d
ol n‘:ual:t)nn, ofnquast, sRecponss, olleaders, strfeatusCods Test Nama:

FEasbledolavs = Tres then Test-Sliep ©

][ 4eConnaction is Nntluns) Then
wst.Trace "Ei

“sec oRequest = Test.CreateRequest

1 g shimessenger
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e rror: Unable te creats connection to eslappl™

) -t -2008 ook

"aslappl™. BB. false)

Test Run Narme: 10, 2005 15-45-15
Trst Started:

Test Duratios

Test [terations:

Tast Notas:

Test Run Graph

0

Properties

Test type:

Simultaneeus browser connectio
warm up trne {secs)

Test duration

Test sterations.

1 g mshimessenger
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T—14pp Server Additional Transactions (TPH) Network Throughput Performance @'Web Server Network Throughput (Mbps)

Throughput and Response TiMe | e web sone Trougans (1511 e

—— Average Response Time (sec)

Throughput (TPH)

Response Time (sec)
Network Throughput (Mbps)

NS 6.0 ArclMS 9.1 Final  ArcSDE 9.1 Final IS 6.0 ArclMS 9.1 Final  ArcSDE 9.1 Final

mData Server CPU Service Time . . @'Web ServerPracessor(_Totalli% Processor Time
CPU Service Time Distribution OApp Server CPU Senvice Time CPU Utilization OApp ServerProcessor(_Tatal)\% Processor Time

N .
Beb Server CPU Servica Tims m Data Server*\Processor(_Total)\% Processor Time

Average Response Time Per Map Display (sec)

IS 6.0  ArcIMS 9.1 Final  ArcSDE 9.1 Final NS 6.0  ArcIMS 9.1 Final  ArcSDE 9.1 Final
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Performance Testing and Tuning

John Mesa

ESRI Developer Summit 2006



Performance and Scalabllity
5 Common Causes

— Lack of Geodatabase / RDBMS knowledge
- RDBMS — inefficient SQL

- State lineage — custom editing tools add unneeded states
per edit to lineage

— Workflow
— Data Models
— Application
» Too chatty
« Unneeded/excessive interaction with RDBMS/GDB

— |nadequate testing
- Real data
» Scalability testing

ESRI Developer Summit 2006



Performance Investigation
Part | — initial system review

l. Initial System Review

Making sure that it
meets
ESRI's

recommendations
for a comparable
system

ESRI Developer Summit 2006

Application
Review

Application
Tuned? .

Level of Customization I
DBMS Tuned?
ArcSDE ‘

Server Observation

System

Data

IT integration I

Model

User interviews

Problem Observation

— D
e
e
— D
— D

GDB Design I




Performance Investigation

Part || — Iterative
/ \F
to make

Client-Side

ArcGIS

client .
ArcObjects customization '

L Server-Side

Il. Interative Investigation

Determine the best
change to make.

Implement the change
and create a new T

benchmark.

Implement Change l
i Run new benchmark I

RDBMS

"=z,
B
-
D
D
D

\/— Evalute results

Server Hardware

ESRI Developer Summit 2006



ArcODbjects Instrumentation

ArcObjects customization
Must be scalable
Tested for functionality
Not often tested for scalability
Code must be instrumented by development

Instrumentation Benefits
Provides execution trace for debugging
Aids performance analysis and investigation
Useful for monitoring application in production

ESRI Developer Summit 2006




Instrumentation Example

® ACtu Struc])nl-ljipUt T|m|ng Information

on: IObJectCIassEvents OnCreate] [Message: OnCreate

Ca

- [Call Time: 1:04:50 PM] [User: iggypop] [Origin:
GDBLandClassExtension::IObjectClassEvents _OnCreate] | Embedded SQL
CreateFeatureCopy]

« [all Time: 1:04:50 PM] [User: iggypop] [Orlgln mod=
Getting New ID Value]

urnctions::GetlD] [Message:

eFeatureCopy]
[Message Startlng Process for Feature Type: STAND]

« [Cldevent_id = 4049294 And GF_TYPE ='STAND' and date_complete is NULL]

- [Call Time: 1:04:50 PM] [User: iggypop] [Origin:
modDBFunctions::GetOracleSequence| [Message: Getting New Sequence Value]

- [Call Time: 1:04:50 PM] [User: iggypop] [Origin:
modDBFunctions::GetOracleSequence| [Message: New Sequence Value:
4427868]

- [Call Time: 1:04:50 PM] [User: iggypop] [Origin:
modFunctions::CreateFeatureCopy] [Message: SQL: select stand_id from
genisys.gis_stand where gf_id = 4049294]

- [Call Time: 1:04:51 PM] [User: iggypop] [Origin:
modFunctions::CreateFeatureCopy| [Message: SQL: duplicate_stand (4427868,
4049294,'1371326004")]

ESRI Developer Summit 2006



Edit Code

pWsEdrt.StartEditing
pWsEdit.StartEditOperation
pFeat = pUpdateCur.NextFeature
Do Whille not pFeat 1s Nothing
pFeat.Value(l) = NewVal
pFeat.Store
pFeat = pUpdateCur.NextFeature
Loop
pWsEdit.StopEditOperation
pWsEdit.StopEditing (True)

All updates efficiently

performed in one edit
operation. Entire
operation can be
rolled back.

ESRI Developer Summit 2006



Resulting State Tree

€MyVersion

€MyVersion

ESRI Developer Summit 2006



Edit Code

pWsEdit.StartEditing Not recommended for

update loops, due to

overhead for creating
Do While not pFeat Is Nothing internal states.

pFeat = pUpdateCur.NextFeature

pWsEdit.StartEditOperation
pFeat.Value(l) = NewVal
pFeat.Store
pFeat = pUpdateCur.NextFeature
pWsEdrt.StopEditOperation

Loop

pWsEdrt.StopEditing (True)

ESRI Developer Summit 2006



Resulting State Tree

MyVersion

MyVersion

()
Y

ESRI Developer Summit 2006



Edit Code

pFeat = pUpdateCur.NextFeature

Do While not pFeat 1s Nothing
pWsEdit.StartEditing
pWsEdit.StartEditOperation
pFeat.Value(l) = NewVal
pFeat.Store
pFeat = pUpdateCur.NextFeature
pWsEdit.StopEditOperation
pWsEdit.StopEditing(True)

Loop

This is never appropriate:

*High overhead

 Persistent state for every
edit

e Cannot be aborted

« May require reconcile on
each row

ESRI Developer Summit 2006



Resulting State Tree

§ %

MyVersion

(g

ESRI Developer Summit 2006



Performance and Scalabllity Testing

- Testing ArcGIS Enterprise Systems
— Why

- Develop and deliver systems that satisfy client needs and meet
their expectations

- Reduce the overall cost of delivering the software
— When

- Development, UAT, Investigation
— What

- ArcGIS spatial and attribute data, display, editing ...
— How

- Manually, COTS Tools, In-House Developed tools

— What to look for
- Development of scripts, multiple levels of testing

ESRI Developer Summit 2006



Performance and Scalabllity Testing

- Testing

— |dentify and eliminate performance problems before
they get into production

— Performance testing and analysis must occur
throughput development!!!

— In late cycle QA, should be a formality with no
Surprises.

— A surprise at this point will delay product release or
potentially kill a product.

ESRI Developer Summit 2006



Session Evaluations Reminder

Session Attendees:
Please turn in your session evaluations.

... I'hank you

ESRI Developer Summit 2006
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