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ArcGIS Server Case Study .
San Francisco Routing Application

« Point to Point
Driving Directions
— Enter Two
Addresses

— Return an Interactive
Map Showing Route
and Driving
Directions
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Built using ArcGIS Server

Software components for
building server-side GIS
applications

Arci3IS Senver
Advministrafor

Designed to (hrcarang
— Build centrally-managed f}——

applications

— Expose advanced GIS \- ‘
functionality

— Support multiple users Appicaton
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ArcGIS Server Case Study
Hardware Environment

Web Server (1IS 6) ArcGIS Server 9.1

ArcGIS Server 9.1 Server Object Container
Server Object Manager
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Network Analyst Samples on EDN

Point to Point Driving Directions

Closest Facility
Routing with Time Windows

Samples in C#, VB.Net, and Java
— Includes a NetworkAnalyst utility class

ESRI Developer Summit 2006




ArcGIS Server: Response time factors
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Bottlenecks

CPU
Network
Memory

Disk
Threads
— Server Object availability
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Pooled Server Objects

1. Connect to SOM and request server object
2. SOM accesses context and returns a proxy
3. Client accesses server object through proxy
4. Client releases server object back to the pool

Server Context
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Shallowly Stateful Applications

Must maintain some state
Information (Extent of the
map, layer visibility, etc.)
Use the web server’s
session state management

Cannot change the
properties of a pooled server
object

Scale better due to shared
object pool
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Network Analyst and Shallowly Stateful
Applications

- Serializable context
- Allows use of pooled server objects
- Example: Step by step directions

fuﬂ "Ei *"’.' 5’19 Mew Directions Reverze Directions Printable “ersion

Driving Directions

%d Local intranat
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ArcGIS Server — Configuring Pooled
Instances
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ArcGIS Server optimum number of
Instances

- Set Instances to level where maximum throughput
occurs (usually between 2 to 4 instances per CPU)

CPU bottleneck

Throughput (maps/
hour)
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N

number of instances
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Bottlenecks

CPU
Network
Memory

Disk
Threads
— Server Object availability
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ArcGIS Server Case Study
Hardware Environment

Web Server (1IS 6) /)
)4

ArcGIS Server 9.1 ArcGIS Server 9.1
Server Object Manager

Server Object Container
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ArcGIS Server — Adding more CPUs

- Add container machines
(SOC) to the SOM
- Requirements
— Any machine on your |Eisseaie

i gt Balliow phusase s reschirasn avadabis 16 btk saraar ohghsli

Iocal network HOTE: o ol o el el ot mmicing e s s S0

— Must have GIS Server
ArcObjects and SOC
components
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Detecting Bottlenecks

- Single user testing is inadequate

- Simulating multiple users

— Low Tech: Recruit others in the office and
synchronize using the PA system

— High Tech: Load simulation tool
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Load Simulation Tool

« Build

— Code your own test harness

- Buy
— Price: (free/bundled to $100K or more)
— Technical vs. Functional

— Microsoft
- Web Application Stress Tool (WAST)

- Application Center Test (ACT)

« Visual Studio 2005 Team Edition for Testers
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Measuring Web Performance

- Client Response Time

— How “fast” does web application appear
to remote browser hitting the site

- Response Time (average, 75" percentile, max)

- Machine Throughput
— Measured in requests/sec
— Determines number of servers you need to buy
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Visual Studio 2005 Team System

« Tester tools are now on
par with Developer
Tools

Unit, Web, Load, and
Manual tests

Measures code
coverage
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VS 2005 — Recording a Web Test

« A series of HTTP URLs that can be created or
recorded from a browser session.
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VS 2005 — Creating a Load Test

New Lond Text Wirard

?_‘J‘g Edit load profile settings for test scenario

L

Scenaria The lnad prafile is used ko emulate a user load during a load test,

Test Mix " Constant Load:

User Profile ser Count:
Browser Mix Skep load:

letwark Mix

Skart user count: USErs

Fun Settings

Skep user counk: users)step

| 13:
| 15:
Counter Sek I 3
OUTEEr S8Ls Skep durakion: 1015 seconds
| 13:
| 15|3:

Mazirnur user counk: USErs

< Previous Mexk = Einish Cancel
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Monitor Statistics and Log Files

ArcGIS Server Properties

Generall Huaosts I Directories  Statistics | T_I,Ipesl

- Creation Time [REENEE=

Hostls)  |<Al |

1 1 ; Server Object Uzage Time:
® Walt TI I I I Stat. Type: ISD' Usage Time j Total number of requests; 2
- Mumber of requests succeeded: 2
Intersal: I'—*f'St B0 minutes j Mumber of requests timed out: 0

i Avg uzage time: 1.921500 Seconds

e U S ag e TI I I I e | Shaow Statistics | Min uzage time;  1.734000 Seconds
. bax uzage ime: 2109000 5econds

Sum ugage ime;  3.843000 Seconds

Statizticz Time Fange

Start Time:
2005-07-19T16:55:00
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Detaled SanDiegs MapServer Server Context created nelecn(
Detaled Sanlhiegs MapServer server Contewt released, nelsonll? (W16 FEANOQOQOOCOO0ET 40007
Detaled Sanlhiegs MapServer server Coptest created, nelseqil2

Detaled SanDiege MapServer server Conbext released nelsond

4] Done
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Log File Behavior

o I\/Iodlfy Log Level in Server.cfg

0 (None): No logging
1 (Error): Serious problems
2 (Warning): Additional errors.

3 (Normal): Common administrative messages of the server,
warnings, and errors are logged.

4 (Detailed): Common messages from user use of the server,
including server objects, normal messages, warnings, and errors are
logged.

5 (Debug): Verbose messages to aid in troubleshooting
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Map Server Cache
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Map Server Cache

Rapid display of
complex base maps

Tiles pre-rendered
at specified scales

Retrieved from web
server (http)

ESRI Developer Summit 2006




Generate Map Server Cache tool

- New Geoprocessing Tool
- Generate cache on one or more servers

- Specify
— Scales
— Tile size including DPI

— Antialiasing — smooth labels and lines

— Processing threads
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Cache Generation

DEIh StreetMap + hillshade

Extent: Island of Oahu

Scales: 1:500K, 1:250K, ..., 1:4K

Tile size: 128 x 128

Files: 311,468

Size: 0.25 GB

Size ondisk: 1.25 GB

Servers: Three 2-CPU servers, 1GB RAM

Creation Time: 1 hour, 40 minutes
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Bottlenecks

CPU
Network
Memory

Disk
Threads
— Server Object availability
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Tile Size

o Default size: 512x512

- Larger size produces fewer tiles
— Less disk space (block size)
— Faster creation
— Easier to manage

- Smaller size (128x128)

— Allows incremental update of the display
— Improves panning performance
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Bottlenecks

CPU
Network
Memory

Disk
Threads
— Server Object availability
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Generate Map Server Cache

- Renders 4K x 4K images
- 1 GB consumed by just 2 processes

- Options to resolve
— Increase memory to 2 or 3 GB
— Reduce number of instances per server
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Session Evaluations Reminder

Session Attendees:
Please turn in your session evaluations.

... Thank you
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