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Slow Performance Costs $$
Zona Research Studies

™

L ]
e-business
SITE SLOWDOWNS ALONE COST PLENTY \
Marketplace Needs to Improve the Performance of the Web Site
Estimated Potential Monthly Cost of Slow Site Downloads Disagree
| Torau $362 Million | Completely
Disagree
Securities Trading |, -3 #ition 5%
Travelfoursm [ 528 Millon
Book Publishin Completely Neither Agree
. _ Agree nor Disagree
15% 43%
g 0 87 514 Source: Zona B2B Marketplace
(sILLEONS]) Study - Q4 2000
Agree Copyright 2001, Zona
28% Research

e Slow performance costs e-commerce sites $362 million per month.

e Average Web Buyer will wait 8 seconds for a page to download.
Longer download times can cause 30% of online buyers to bail out.

e One-day outages could cost $2.8 million for an auction site, and $5.2
million for a Net brokerage.

e |/T survey (4Q2000) : 43% says web site needs performance
improvement.
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High Volume Web Sites Best Practices
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Design
Build &
Test

Service
delivery

Architecture

Life Cycle of a Web Site

Manage end-to-end

Design for scalability performance

Plan for growth
Best

Practices .
Design pages for

performance

Know your workload

Note: Material regarding the topics addressed in this presentation may be obtained at:
"ibm.com/websphere/developer/zones/hvws"
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@ Patterns for e-Business & Workload Taxonomy

e-business

Publish & Customer Online Trading
Subscribe Self-Service (User-to-Business)
(User-to-Data) (User-to-Business)
A
Al
I"Iihll}lllnll. 'l .
L
Online Shopping Business-to-Business
(User-to-Online Buying) (Business-to-Business)
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1000

100

Hits/Day
(millions)

10

Customer Metrics Examples
Hits & Page Views Per Day

o Online Auction

e Sydney Olympics ® Portal

Online Trading

®\Wimbledon Publishing

® Nagano Olympics

Retailer 6

Bank

®Retailer 5 *

eRetailer 4

eGovt eRetailer 3*

eRetailer 2
eRetailer 1 *
® ShoplBM

* Average volumes; non-asterisked customers are peak
ok stiemted

0.1

0.1

& Copyright IBM Corporation 2001

100

1 Page Views/Day 10
(millions)

December 11, 2001



Web Site Workloads
Usage Pattern Over One Day
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250

200

Retailer 1
==
Retailer 2
<o
Gov.
A
Retailer 3

150

Hits/Hour
(Thousands)

100

50
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Web Site Workloads
Seasonal Effects at an Online Retaller

O Lo < o
(suol|fiw)
JNOH Jad SHH

™

e-business
i
i

00-22Q
00-AON
00-100
00-das
00-bny
00-InC
00-ung
00-Aeiy
00-1dv
00-1eiN
00-9°4
00-uer
66-29Q
66-A\ON
66-100
66-das
66-bny
66-INC
66-ung
66-AeiN
66-1dv
66-1elN
66-024
66-uer
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Understand Web Site Workloads
Bursty Traffic Patterns

™

e-business 1998 Nagano Olympic
Games

Number of requests every five minutes Number of requests every five minutes
16000 16000

| Light
Asia Heavy Europe Ta?l ed 5
w

\¢2§¥lgﬂzg;zﬁ

8000 8000

0 LS RRREARERA | dok
0 12 24 0 12 24
One day of February, 1998 One day of February, 1998
Contains very large bursts Much less bursty
Large traffic bursts - strong interest Traffic more scattered due to time
in Japan for events related to ski differences and broader interests in
jumping events

Sydney Olympics much less bursty due to 18 hour broadcast delay
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@ Design for Scalability Best Practices

e-business

Six steps to scaling:
e Understand the environment
e Categorize your workload
e Determine the components most impacted
e Select the scaling techniques to apply
e Apply the techniques

e Reevaluate
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Workload Characteristics for Scaling

System Workload Characteristics

Publish/
Subscribe

Online
Shopping

Customer

Self- Trading

Service

Business-
To-
Business

Transaction Volumes

Dynamic Content

Dynamic Searches

User Specific Responses (Personalization)

Cross-session Information

Transaction Complexity

Legacy Integration

Transaction Volume Swings

Data Volatility

Number of Content Publishers/Sources

Page Content Volatility

Number of Unique Items per page

Number of Page Views

Percentage of Secure Pages

Security, Authentication etc.

OO0 ®0®®® O OO0 O|0«@O

@ o 0@ 00 e «¢@® O 0 e

@ e O0e OO0 «00® e O e
0 000000006 OO0

@0 oo 00000 oo e

O Low

@ Medium

@ High

10

Refer to "Design for Scalability" White Paper for further information
"ibm.com/websphere/developer/zones/hvws"
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How Do Workload Characteristics
Impact Solution Components?
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Web Ent. Data
Web Appl Security Fire- Inf. Base
System Workload Characteristics Servers | Servers | Network | Servers walls Systems | Server
Transaction volumes O @) @) Q) @) [

Dynamic content [ ) D () () @) @) @)

Dynamic searches [ [ D O Q. Q. [

User specific responses (personalization) O @ O O O o [ )

Cross-session information @ o O O O O D

Transaction complexity O [ O q ) O [ [

Legacy integration O [ D D O @ L

Transaction volume swings (] o O O O () ()

Data volatility () () O O O q) ()

f 1A | Number of content publishers/sources o O o O O O O

' L Page content volatility @ @ () O O O o

Number of unique items per page ) D O O O [ ] o

Number of page views [ ) O [ ] O [ ] O O

Percentage of secure pages ([ ) O O o O O O

Security, authentication, etc. [ [ ) O [ ) O [ ) O

O Low (P Medium @ High

Refer to "Design for Scalability" White Paper for further information
"ibm.com/websphere/developer/zones/hvws"
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Highly Scalable
Online Stock Trading Web Site

™

E-hl.lSIﬂESS 1/00 | Secure site
110K | Peak concurrent users
500K | Peak trades/day
10.7M | Peak transactions/day
80M | Peak hits/day
12% = 4000 | Peak trans/sec
40Ysraip <
3% trade < |
Web Application 390
. Server Server Tier Tier
o Tier Quote

A N\ N
( N |
~—— oo

Router

SP SP Frames
Frames CICS/6000 S/390 G5
HTTP MQ Sysplex
SSL DB2 CICs
MQ
Firewall Firewall DB2
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Where do you focus your scalability and tuning?
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Web Application Data Base Server
Server & Legacy Systems
i
gvlglrll“lﬂlfll
it Ld
L
B s AS DB
- End-to-end response time -
. Network Latency - Web Site Latency -
N | | i) AL Scope of performance management
I" IIL Il I ] ’
i
Banking |5| 11 23 61
: % Latency
Shopping ¥ ¥ g Examples
Trading |° 21, 53 15
l:] Edge Server D Web Server

D Application Server n Data Base Server
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Scaling Characteristics of EJBs and Servlets
In an Online Trading Environment
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4 h-e9acy Code
E? Simulators
| i? /ﬂ
Internet [ ——
i
Data Base
Network Web Business Server
Dispatchers Servers Logic
RS6000 (Servlets) (EJBs)
RS6000 RS6000
— SERVLET / \ EJB
‘ . H . 250 THROUGHPUT 350 THROUGHPUT
i
i 1 ;{.Illll. 'I i i / /

*I g | 300 300 /
250 / 250 i
Trans Trans

/sec 200 / /sec 200 /

150 150
100 100
50 50
03 6 9 121518212427 303336394245 O1 23456 7 8 9 101112131415
# of servlet nodes # of Beans nodes

* Up to 3x faster than CGlI
® Scaling is linear

* Web to EJB server ratios
* # of servers per domain

® operations procedures
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WebSphere Architecture Alternatives
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Internet

g

Internet

3

Internet

g

Internet

3

& Copyright IBM Corporation 2001

(EJB Container)

Tier 1 Tier 2
= =
Lﬂlll L% /Architectural 2
Web Server DB2 Server ch'oices typically
JSP Servlet Engine driven by:
(EJB Container) :
e Security,
isolation from
k- bk Tier 3 e
[ AL
! [IRIT i | L
_ i _l"'_"ll | e Geographical
Web Server Business Logic DB2 Server considerations -
JSP Servlet Engine  (EJB Container) separate data
centers
e Separation of
Tier 1 Tier 2 Tier 3 IUnCtlor][ ;
Eﬂlﬂ] ; presentation
\lﬂﬂm’l Idlllm l‘tlﬂu, and business
sy _mm (_ logic) >
Web Server JSP Servlet Engine DB2 Server
Business Logic
(EJB Container)
Tier 1 Tier 2 Tier 3 Tier 4
i, | |
Lo xgm 2z L=
_m | s
Web Server JSP Servlet Engine Business Logic DB2 Server
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Design for Scalability Best Practices
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e-business .
1|2 314 1{2(31a A E)I(!stltr?g
5{6]718 5l6|7]8] |5]6]|7]s pg'ggt:ns
Web Web
Browsers Edge Page 1)2 Application Database
Server Server 3 Server Server
o= gEs O >
d 3 , ¥ ¥, Storage [; [3]]
. =y Area =
“ \ Network Gm
Firewall “
ﬁ Business
y Data

i L1 ] Directory &

i | A 13 oy " Security Services

§ U

‘

- ) ) N
Techniques Best practice: Follow a methodology
L Faster Machine to optimize for scalability

Replicate Machines
Specialized Machines
Segmented Workload
Request Batching

e Understand thoroughly your application
environment

e Categorize your workload
[clSer Data Aggregatiol e Determine the components most impacted

[7] Connection Management e Select the scaling techniques to apply

i e Apply the techniques
\Cachmg ) | pply q I

a Copyright IBM Corporation 2001 December 11, 2001




@ Planning for Growth Best Practices

e-business

e Determine your workload characteristics

® Trends
® Burstiness

e Plan your infrastructure from end to end

e | eads to balanced solutions

| I I.'IE t..IL:L i". :

e |Integrate capacity planning into your I/T and business
processes
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@ HVWS Simulator

e-business

e Model to estimate performance & capacity of Web site
Infrastructure

e Analyze and recommend architecture

¢ "\What if" analysis of performance & capacity

¢ Driven by business pattern workloads

¢ \WebSphere/DB2 focus

e Special algorithms to handle burstiness of Web traffic

e Available for use by IBM sales and service
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Capacity Planning Process
with the HVYWS Simulator

e-business ~

( Etc.

™

(Onllne bankmg =
(
Onlme shopping
Browse Business Business and
Home page Model workload
Choose department EREE
Choose category /
Choose subcategory
Choose product 1 — I
Gic. - User Behavior Arri(;/al patterns
and transition
Search D= Mogdel matrixes
Jontls Home page \
g U Select product search
' Submit keyword
etc. Infrastructure Server
Buy Model structure,
Home page resource use
Select "AtHome" department
Select "Candles" category NI s
Select "Scented" subcategory %:-'
= Rg ~eemer S oy | @ Ff'.‘ ’
\_ J
Conflguratlon
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@ Web Page Design Best Practices

e-business
Average server response time | <0.5 sec
Number of items per page <20
Page load time <30 sec *
Page size in bytes <64K
, Seconds to load * Ranking
— Less than 10 Excellent
1l sl ) 10-15 Very good
ATl ni 15-20 Good
v 20-25 Adequate
25-30 Slow

* Based on 56K connection speed
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Browser & Web Server Interactions

™

e-business CLIENT SERVER
Browser
=g Web Servers
-~ \ .
DNS HTTP(S) :
) S
~a HTTP(S)
Socks
= -
\ ’//
UDP/IP TCP/IP TCPAP
Ve ;
Sockets Sockets
i N v
i BRIl
"‘Il‘llﬁtl.llpl‘ g I /
I 5 0 |
! _ Y HHH Fi rewall
: Sockets
UDPJ/IP Unsecured communications:
* Flow over the solid lines
DNS Server * If Socks is used to navigate the firewall, the
request/response flows across the short broken
lines >

* DNS can use Socks, or go direct
Secured communications

* Negotiations take place before sending the request
and receiving the response .
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IRS Home Page

Fle Edt view Go Communicator Help

< v A A . A & O

Eazl Foraord Selocd Harz Scach  Metzcope Print S Lty Saop

1

Efop

.J'Huckﬂarks /1 ‘Jet;lhe:|htt1:n:h'l.-\l.-u.-\l.|r;.guv-’

d i @ rherel d _ULMp d Mt Cool @ 1Bk Slarmdand Su

FRIMNTED
DAILY AMDY
ITS FREE

DEFARTMENT CF THE TREASURY
Preserting The Fasiest, Easiest

e \Very slow page load time

L5 Tox Pablcation Or The Plangt 10RECYOL

“REDIGITALDAILY

AND O

INTERNAL REVENUE SERVICE v Ehil KA

e Menu should be displayed early so userg

053 THR: TAA & JFESDIHG IMO-EE . .. APEZ, 2101
Yol ge atneMTy dagr o Tle womr 2000 dwooate e Team, ft's due Mol 16, 2001

(13 DAYS UMTL APEIL 15THY

can navigate quickly

. . Al Only Version ]
e | ong page forces scrolling -- consider

use of horizontal white space

:Iirlg A Little
r Extendad?

We May Be Able
To Add Four Moenths
Ta ¥ouw Calandar.

IRS Hiring
Hundreds

L]

Mawd
Small Businass
and
Self Employed
COMMUNITY

[t Wesnir Toaw

Entrepreneur Gains Peace of

| [Cuucienl, D 4/30/00
Download Time 68.8 sec
Page Size 152 KB
& Copyright IBM Corporation 2001 Page ltems 28
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IRS Page Detailer Analysis

= Page Natailer - [wz-ns-N4-03-3-157 pde 2000-04-02-1521-M1 - IRS - The Digital Dailp- Inceme Tax Forme. Instiortinng. Puhblicalinne. RBegulation:. and ather =l

=-ijEilza! Zdit Miew Aclichs

Window  Help

=] =

e el 8] BislE] b
Fage l IRS - The Digital Daly. o nz Tas Fume, Inshocicrs, Pablicelioe s, Begulalions. andotber sl

|+ encksz. earvaribm com
|1 IRE - Tha Digia Dzl n..

hb:p Al iiz.gosd
GR.000Seconds 131704 Dytes 20 lerrs  Taesday Aonl 02, 2000 00:21:22.200 7H

——

e 28 items requested -- should
generally be <= 20

e Considerable overhead to

Ei
iy
- - request/respond/deliver
2 - 4| « Consider consolidation of
. . .
B - items where possible
= —
. [
e Page size 152KB
e Overall page size should - @
generally be <= 64K . e
m
ﬁ 1—
b -
&2
&

e [nconsistent server
response time

(0.3-9.5 seconds) — i
e Objective is 0.5 et
seconds -
[ -
Fl ] 1:;n.;m | Detalls | Hotes | ILI—‘
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WebSphere Studio Page Deta

. Page Detailea - [NE TSCAPE 2001-04-04-14:32-52 - IRS - The Digital Daily: Income Ta

By Fle Edt Yiew pctons Window Help

[EIEE

)

iler Analysi

S

=lolx
=181 x|

ﬂ|E’l| |_|F|
| Page

[11RS - Them Dot D I It o v, s o’

| IS - Tl Dhagelsl Osyer Incosne Toas Fom, Irsnacbons, Publicstions, Hegulshors, ard othes shuf

TS Seconds 157185 Bpes M Bems ‘Wedneodsy fpnd 04, 2004 023252 374 FM

s
—]

FRrERRRrECE F 2L

Summary | Sizee | Headers | Timing | Eventz | Commarts |

Il
Conderi-Typpe

LEr

124517
4,458
5473

iH
V53 339 8 40 B0
2 T80 1083

i i o Thansodesi .
image/of
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Total Ty
Servel Responis Tems
Daskrwaiy Ture

Sockel D
[Femole Addiess: Post
Local Addisss: Port
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Summary of Key Measurements

Number of Number of
connections servers

Number of
items

Page load
time (sec)

Page size
(bytes)

Retailer 1

Number of
failed
connections

17

N

Retailer 2

o

Gowt.

Retailer 3

Retailer 4

Retailer 5

News

Retailer 6

Retailer 7

R IFRPININWIFEIFPIN

Finance

Bank

Bank 2

Bank 3

Bank 4

Ebroker

OO0 |O(OC(OC|OC|O|N|O
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@ WebSphere Studio Page Detailer - Availability

e-business

e Part of WebSphere Studio Advanced 3.5
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Design Pages for Performance
) Best Practices

e-business

® Page items
¢ Minimize number, size, and complexity of page items -- consider the business value
of each
e Store and retrieve items used more than once from the browser cache

® Servers
e Access as few as possible -- avoid redirection
e Keep connections open -- use persistent connections
e Use the same level of code across servers

' antld ® Avoid unnecessary use of | |
/1 L'.j t,' L e SSL -- Assign private information to private pages and secure private data only
y ° ¢ Banner ads
" ¢ Dynamic pages

e Use preproduction utilities that remove extra white space from the

source HTML
e E.g., GZIP

e Structure sequences to fully exploit parallelism
¢ Request items early
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HVWS White Papers

www.ibm.com/websphere/developer/zones/hvws/

¢ Design for Scalability - An Update
e Describes component selection and management techniques you can
use to make your Web site ready to adapt to increasing traffic

e Planning for Growth
¢ Introduces a methodology for capacity planning, identifying workload
patterns and configuring site infrastructure

¢ Design Pages for Performance

e Discusses what drives Web page download times
e Introduces page design practices that can reduce download time and

improve resource utilization

e Managing Web Site Performance
¢ Discusses end to end performance management
e Self managment

¢ Web Site Personalization
e Introduces current and future techniques for personalizing your Web
site

e Schwab puts growth plan to the test
e Describes a joint IBM/Schwab project to develop an architecture that
can cope with soaring growth
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