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What is a multi-tiered application?

‘ ‘ V

Application Database
Server Server

Web Server
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User Perspective
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Capacity Planning Issues

How much growth can the enterprise
handle?

Which component runs out of capacity
first?

What happens if | get bigger servers?
What happens if | get more servers?

What happens if a server fails?

JTeamQuest.

Copyright © 2007 TeamQuest Corporation. All Rights Reserved.



Vertical vs Horizontal Scaling

‘.‘ Vertical | Horizontal t

Scaling | Scaling
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Initial modeling approach

Application Database
Server Server
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Enterprise modeling approach

Workload
I []

Application Database
Server Server

Web Server
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Simplified enterprise modeling approach

-

oA (I
Workload
I []

Application Database
Web Server PP

Server Server
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Multiple System Workloads

Web Server

Database Server

Application Server
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ISP E-maill Infrastructure

Message
Multiplexor

Email
Senders

Message E-mail
Transfer Database
Agent
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Projected User Activity
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ISP E-mall Infrastructure Model

Message Multiplexor

Management Services

Other

Email
Senders

Management Services

E-mail Database

Management Services

Message
Transfer Agent
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Initial Model

& TeamQuest Model - [Model Description: ISPE-maill.mdl] =0l x|
&7 File Edit Calibrate Modify What-F  Predict Window Help . =7 %]
Model Title: Internet Service Provider Messaging Benchmark |
=ystems Active Resources I Workloads I Fassive Resources
User Notes ARML Matrix Steps PRANL Matrix
Swstem hMeasured heasured Through|™
Marme Wiorkload Twpe Throughput Fesponse Time ATt
1| smtp=01 tanagement Services CLOSED 0.03167 315 9|DELAY
2| smtps01 OTHER CLOSED 011167 430.02 | DELAY
3| smtps01 SMTR CLOSED 0.02667 194.5|DELAY
4 mmpal bR CLOSED 0.001667 B00.8{mmpl1 DE
Slmmp0l mmpl1 Management CLOSED 0.03333 3004 (mmpll DE
SEenices
B mmp0l mmpdl OTHER CLOSED 0.055 BO0.8{mmpdl DE
/| hall Cluster CLOSED 0.01333 BO0.22 | hall DELA
8| hal1 (k4 AF CLOSED 0.001B67 600.27|hall DELAY
Hfhall hall kanagement Services [CLOSED 0.01833 491.09(hal1 DELA)
10 ha0 hall OTHER CLOSED 0.92333 82 356 hall DELA
11 hai Other IMS CLOSED 0.02333 171.54|hall DELA
12 hai FOF CLOSED 0.04 60027 |hall DELA
13 hal hall SMTF CLOSED 0.0z 2h2.2|hall DELA
14{hal Stared CLOSED 0.001667 B00.27|hall DELA
4 | »
YWorkload name can be any 51 characters.
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Building a Multiple System Workload

Define Multiple System Workload x|

Select System

smtps01 =] LS
mmp01
hapy Cancel
Help
Number of
I Systems
Select Workload [maximum one per system] Tier Selected Workloads in Tier
Fhllll'th.ﬂf - P | : System: mmpD01 IE
hal01l Management Services Workload: MMP “
ha01 OTHER g .
ysiem: |1
Other IMS > 2
B — ) Workioat
hal01 SMTP .
Stored 5 = System: |1
—I Workload:
o | 4 System: I 3
=l —I Workload:

New Multiple System YWorkload Name: |Flt:adt:rs

Execution Environment: IINTEFIACTI‘I.FE j
Measured Throughput: [73.33
Measured Population: (440.
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Multi-tiered Application Model

& TeamQuest Model - [Model Description: ISPE-mail1.rdl] =0l x|
&7 Fle Edit Calibrate Modify What-F  Predict Window Help B |5 x|
Model Title: Internet Service Provider Messaging Benchmark
Frame Name: Calibrated model Frame 2 of 2 I< I < I > I b/
Systems Active Resources I Workloads I Fassive Resources
User Notes ARML Matrix oteps FPRANL Matrix
Svsterm heasured beasured Through|-=
MNarme Workload Twpe Throughgput Fesponse Time At
1| <kAultiz senders CLOSED 40. 0| THINE
2| <rAulti> Feaders CLOSED 7333 0.|ha1 THIMK
J|smtp=01 Management Services CLOSED 0.03167 3159/ DELAY
q|=mtps01 OTHER CLOSED 011167 430.02|DELAY
5(mmpl1 mmpl1 kanagement CLOSED 0.03333 3004 (mmpl1 DE
Henices
B mmp0l mmpdl OTHER CLOSED 0.055 BO0.E|{mmpld1 DE
7 |hall Cluster CLOSED 0.01333 B00.22|hall DELAY
gl hal [MAF CLOSED 0.001667 B00.21|hall DELAY
g[hal hall Management Services |CLOSED 0.01833 491.09|ha0l DELA
10{hail hall OTHER CLOSED 0.92333 82,350 hall DELAY
11 {hall Other IMS CLOSED 0.02333 171.54|hall DELAY
12{hall Stored CLOSED 0.001667 BO0.21|hall DELAY
1| | »
Measured response time can be any real positive number.
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Predicted Workload Throughput

[=} ISPE growth results.xls =101 ]

Throughput
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E-malil Database Server Utilization

= ISPE growth results.xls - |0O| x|
Svstem hal1 Active Resource Utilization Percentages
100 -
a0 -
&0 -
70 -
% &0 D hadl CPL
‘5 50 - B cortrollery
E O cortrollers
o 40
O s=d28
a0 W ==d29
20 -
10 -
|:| .
14000 24000 34000 44000 54000 £4000 74000 S4000 94000
9000 14000 19000 24000 29000 54000 39000 44000 49000
M 4 » [H]13 ha0l AR Util / 2 mmp01 AR Ukl 4 1 smkps01 AR UGl £ 12 Stored 4 11 Other IMS 4 10 hadl OTHE
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Message Multiplexor Server Utilization

E3l ISPE growth results.xls - O] x|
Systemn mmp01 Active Resource Wtilization Percentages
1010 —
a0 - i
a0 -
v -
e B0+ - Emmpil CRU
-E cg - B c 100
E _ Ommp01 contraoller
n_ 4':' i
Ommp01 contrallerd
S0 B mmpdd cotOci
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10 1
I:I - T T T T T T T T 1
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q000 14000 19000 24000 29000 34000 39000 44000 49000
M 4 » M|/ 3hadl AR UEL %2 mmp01 AR Ul £ 1 smbps01 &R Ukl 4 12 Skored /4 11 Other IMS 4 10 hall OTHE
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Message Transfer Agent Server Utilization

ETl ISPE growth results.xls - O] x|
Svstem smtps01 Active Resource WHilization Percentages
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Predicted Workload Throughput for Vertical Scaling

EZ}j ISPE vertical scaling results.xls =101 |
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Message Multiplexor Utilization for Vertical Scaling
=10l x|

Svstem mmp01 Active Resource LHilization Percentages
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Interesting Bits

Two multi-tiered applications
Workload definition is key
Same modeling techniques used
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Summary

Capacity planner has enterprise-wide
perspective

Modeling approach reduces complexity
Prediction results can be evaluated quickly
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