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Agenda

0 What's the Problem
o Background
0 The Response Time Pipe Solution
o Techniques that fit the problem
0 Response Time Pipe Example
o Sample solution to a hypothetical situation
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What's the Problem

0 How does the performance of a computer
application effect the business?

o Defining the relationship between the two:
= The business result when the application changes
= The application result when the business changes
o What is the “effect™?
= Requires measuring both
o Implies there is a “good” and a “bad”
= Assessment of the relationship
= How to predict when it will become “bad™?

o How to use performance numbers to answer
business (i.e., financial) questions?
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What's the Problem

0 Measure the “effect”
— Measure the Pieces

o Measuring the application
= Different types of applications
1 Fat/thin client, multi-tier, web based, proprietary, ...
= Different units of work
1 Transactions, messages, interactive, asynchronous, ...
= What is the end-user’s experience?
= Measure everything or just what'’s “important™?
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What's the Problem

0 Measure the “effect”
— Measure the Pieces

o Measuring the infrastructure

= Different types of components
1 Clients, servers, networks, other, ...
» How many to measure?
4 Which ones to measure?
= Different types of tools
1 Each specific to some components
= Different types of metrics
» Created by specific tools
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()
What's the Problem

1 Measure the “effect”
— Measure the Business

o Measuring the response time

= Component response times lack continuity

1 Pitfall: viewing the magnitude of the component change as
the magnitude of the business change

= End-to-end response times lack enough detalil
= Hard to correlate ETE-RT across components
o Measuring the through-put
= Ignores end-user satisfaction
o Measuring the revenue
= Doesn't relate to performance metrics
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What's the Problem

0 When is the effect “bad”?
o Performance metrics neither good nor bad

o Relationship to the business provides the
context
= The degree of “bad” depends on the impact to the
business when objectives are missed.

= The cost of fixing the performance problem is
weighed against the cost of missing the objective:
$ $10,000 to fix the problem that costs $1 a day
©$1,000,000 to fix the problem that costs $10,000 a day
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()
What's the Problem

0 Predicting when the effect will be “bad”
o Many techniques:
= Trends, models, load tests, over provisioning, ...
o Cannot invest as much time and effort
= Inexpensive commodity components
= TOO many components (across many organizations)
= Rapid changes in markets
o Throw hardware at the problem
= May not need a precise answer but do need a target
o What to do about it?
= What is the impact from the key components?
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What's the Problem

0 What's Needed in a Solution?

o Need an approximation technique
= Easy to use without years of experience
= |dentifies areas of concern
= Eliminates areas that don’t matter (right now)
= Usable results quickly enough for business decisions
o Need a technique to tie all the measurement
pieces together, regardless of sources
o Need a technique to relate the overall result to
the business but still identify key components
= Provides focus for existing analysis techniques
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Response Time Pipe Solution

0 What is a Response Time Pipe?

o Way to visualize the relationships between
components used by an application.

o A technique that quickly connects different
types of component performance
measurements or approximations.

o A technique to relate the performance of the
components to the business objective.
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Response Time Pipe Solution

Measurement

0 Why a Pipe? _ * A =
o To provide a

visual framework  yeasurement
that expresses:

= Capacity
= Connection
= Flow

= Sections

= Constrictions © 0 6 6 6 6 © 6 6 ©

o Looking at different sections provides different
perceptions of capacity and performance
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Response Time Pipe Solution

0 How to Build an RTP
o Identify a unit of business work (transaction)
o Establish the overall objective
o Measure the overall response time
o Divide the infrastructure into sections
o Identify the transaction flow across the sections
o Measure each section with appropriate metrics
o Map the metrics to transaction response times
o Connect the response times from all sections
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Response Time Pipe Example

0 Hypothetical Situation and Infrastructure
o Operators service customers in a call center
o Simple Create Account Transaction
o Multi-tier infrastructure
= Client PC
= Call Center LAN
= Order Entry Application Server

= Network segments (LAN - WAN - LAN)
= Database Sever
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Response Time Pipe Example

% RTP Start (dynamic page) - Netscape

File Edit View Go Communicator Help

0 Define each T oy e e s
B

Back Foward Reload Home Search MNefscape Pint  Secuily Shop  Stop

section of the L
RT P Optional Description:

Els transaction creates a new account for the Order =
4

° Name Entry system. L’j
o Type of section RTP Scctions

u Cllent Section 1 - Name: [ReP~BC What type is Section 1: [Clert
Section 2 - Name: [c2ll Center LAN tWiat type is Section 2: [[(ANNework =]
= Server [T Gemter TN wnat oy
Section 3 - Name: [0F APplication  \What type is Section 3: [Sever =]
= LAN
Section 4 - Name: [Colorado LAN What type is Section 4: [[ANNetwork =
L} WAN Section 5 - Name: [ATM What type is Section 3: [WANNawork =]

Section 6 - Name: [Montana LAN What type is Section 6: [[ANNework = =

Section 7 - Name: |PB Server What type is Section 7: [Server =]

Click the Submit button below to £ to the next step in the RTP-Builder process [ ]
o = [ |Document: Done S w P @ 2| 4
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@ Response Time Pipe Example

TP Sections (dynamic page) - Netscape

0 Define how |5 e

View Go Communicator Help

eac h 1T 0 ®« a2 3 - & & B @
Back Forward Reload Home  Search Netscape Prnt  Secuity Shop  Stop
S ectl O n I S RTP Create Account is being constructed for Bob Smith, Sr. Capacity Planner at Demo

Company -555-1234, bob@democo.com).
RTP Description: This transaction creates a new account for the Order Entry system.

measured

o Ca'cu|ated RTP Sections Information:
o Snlffer Section 1: Rep-PC is a Client Section: Calculation ~
Section 2: Call Center LAN is a LAN Network Section: Sniffer ~
o MOI’lItOI’ Section 3: OE Application Server is a Server Section: Server-Mornitor =
Section 4: Colorado LAN is a LAN Network Section: Throughput ~
o Through- _ o .
Section 5: ATM is a WAN Network Section: Calculation >
pUt Section 6: Montana LAN is a LAN Network Section: Throughput ~
Section 7: DB Server is a Server Section: Delay =
o Delay i 2

Click the Submit button below to go to the next step in the RTP-Builder process.
Submit | Reset

& == [Document: Done
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@ Response Time Pipe Example

4% RTP Measurement Types (dynamic page) - Netscape = |le] &

File Edit View Go Communicator Help

o Overall e e 3 -~ a 5 = o B

objective =
Objective for transaction: Objective for Overall End-to-end Response Time ,6— _I

Back  Foward Reload Home  Search Netscape Print  Securty Shop  Stop
D Enter ‘the Create Account (seconds)

transaction

measures for
each section e —
o Client calc: S et o e oy 57

RTP Sections Information:

5 A Average IO Time (seconds): [0

CPU & I/ O BepiCofypelClict Average Disk Cache Hit %: ,85—
o Sniffer:

Packet count Section 2 :

d Sniffer inputs for Average Transaction P?_\cket Response [.002
ana response Call Cenler LAN of tpe LAN o T{me_(,\ccond,\).. T
H Network Average Packets per Transaction (count):

time

] MOHIIOI’ Section 3:
Server Monitor inputs for
measured O%leppli?:l:ti(:nlg;:lv;r (:f type Average Response (seconds): (1.2
value - ~|
& == [Document: Done S @@ @ 2|y
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@ Response Time Pipe Example

0 E n te r. th e 4 RTP Measurement Types (dynamic page) - Netscape

File Edit View Go Communicator Help

transaction @ 3 > a a4 . SRR
Back  Fonward Reload Home  Search Netscape Print  Securty Shop  Stop
measures for
i Section 4:
eac h S eCtI O n Average Bytes per Transaction: =l

Through-put inputs for
o T h rou g h _ p u t . Colorado LAN of type LAN  Average LAN Through-put (bytes/second): [10000
: Network
bytes and
through-pUt Section 5: Average Bytes per Transaction: .
. Calculation inputs for Average WAN Speed (Mbits/second): [100
o WAN CaIC . ATM of type WAN Network Average Overhead %: ,10—
bytes, speed

and over- Section 6:

h e ad Through-put inputs for Average Bytes per Transaction: gold
Montana LAN of type LAN Average LAN Through-put (bytes/second): [25000

Network

o Delay:

Val ue Section 7:
Delay inputs for Average Response (seconds): |16

DB Server of type Server

||
s AP (@ 4

& == [Document: Done
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@ Response Time Pipe Example

RTP Measurement Types (dynamic page) - Netscape

File Edit View Go Communicator Help
<

D Cal C u I ate the Back ’mgﬂc Re%ad Hfl%e Sgch Ne'gape PLr:k Sec@umy S%p 'iju
transaction o

Section 1 Average IOs (count): 250
Caleulation inputs for Average O Time (seconds): .03 [Z]

response times R e s DG 32
for each section

Section 2. Average Transaction Packet Response Time

C Ic: Sniffer inputs for (seconds). )
o alc. Call Center LAN of type LAN Average Packets per Transaction (count): o'
Network Average Response Time (seconds)

add the
component times Sorver onitor s o Aversae Rsponse o). 12 [1]

A OE Application Server of type Server
o Sniffer:

Section 4 Average Bytes per Transaction: 2500
p ac ket res p onse Through-put inputs for Average LAN Through-put (bytes/second): 10000 2]
Colorado LAN of type LAN Network Average Response (seconds): 0.25

Average Bytes per Transaction: 2500

time Lcount
H . o o Average WAN Speed (Mbits/second): 100
Monitor: value e promkicimwr gl

Average Response (seconds)

Through-put: -

=

Section 6 Average Bytes per Transaction: 2500
based on total Through-put inputs for Average LAN Through-put (bytes/second): 25000 [Z]
Montana LAN of type LAN Network Average Response (seconds): 0.1
Section 7:
. Delay inputs for Average Response (seconds): 1.6 [7]
o Delay Value DB Server of type Server
-
& [Document: Done S wer @ 2| 4
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@ Response Time Pipe Example

0 Compare the estimate to the objective

o First indicator of “goodness” or “badness”
= “Best case” estimate of transaction response time

% RTP Measurement Types (dynamic page) - Netscape || &

Fle Edit View Go Communicator Help

< : a o1 2 & o} [
Back  Forward Reload Home Search Netscape  Print Security  Shop Stop

General Information:

RTP Create Account is being constructed for Bob Smith, Sr. Capacity Planner at Demo J
Company (456-555-1234, bob@democo.com).
RTP Description: This transaction creates a new account for the Order Entry svstei.

Response Times for transaction Create Account:
Objective for Overall End-to-end Response Time (seconds): 6

RTP Estimate for Overall End-to-end Response Time (seconds): 5.280 @

& [<D=] [Document: Done
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@ Response Time Pipe Example

- RTP Section Utilizations (dynamic page) - Netscape : o ||m] &
0 B u | I d th e File Edit View Go Communicator Help
T @« & 2 3 o B sy
p I p e Back  Forward Reload Home Search Netscape  Print Security  Shop Stop
-]
o E ach Respol.lse "lji.mes for transaction Create Accou.m: '
. Objective for Overall End-to-end Response Time (seconds): 6
section RTP Estimate for Overall End-to-end Response Time (seconds): 5.28
Type Measurement for transaction: Measured End-to-end Response Time ’T J
HOW Itas Create Account (seconds): 1"
measure d Measurement interval: Measured time period (minutes): |30
o Response :
. p Section Rep-PC é’ﬂu‘ ~ |OE Application |Colorado  [Montana  |DB
times Name: P I_;,e&l;\lel Server LAN LAN Server
O M eas U red Section Type: Client LAN . |Server W " LAN " Server
Network Network | Network
o Overa" 'Il\ﬂii)a:.m'emem Calculation |Sniffer | Server-Monitor | Throughput | Throughput | Delay
response Responge
H Time 153 0.6 12 0.25 0.1 1.6
tl me Estimate:
|
o I nte rval Elnal Document: Done wee @ 2| 4
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&
@ Response Time Pipe Example
g/x|

RTP Section Utilizations (dynamic page) - Netsc

File Edit View Go Communicator Help

g y s & 3 3
OAddcurrent |82 12 2 =2 2 =2 * =

load 50 [
. . Section 1: Average Utilization %:
| n fo r m atl O n Calculation inputs for Number of devices: |15 @

Rep-PC of type Client Count of transactions: 755
o utilizations

o transaction S,
cou nt S Sniffer inputs for

Total network packets (count): 270000
Average packet response time (all [, 003

Call Center LAN of type LAN R traffic) (seconds): @
. 7 Number of parallel network segments
Rleteork Count of transactions:
o packet ount of wransactions: 550
Section 3: o)
*rror M 5 Average Utilization %:
o byte Server Monitor inputs for Number of devices: @

OE Application Server of type Count of transactions:

cou nts Server 300
parallelism

o

3| AT T

Section 4 Maximum LAN Through-put [25000

Through-put inputs for (bytes/second): ’—2
Colorado LAN of type LAN  Number of parallel network segments

Network Count of transactions: 300 LI

== [Document: Done % % 9P @ 2| 4
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@ Response Time Pipe Example

RTP Section Utilizations (dynamic page) - Netscape ] &
File Edit View Go Communicator Help

0 Calculations e e ain e o e g
B

o Reload  Home  Search Netscape Pint  Secury Shop  Siop

for each =

Transaction Response Time: 1.53

H Section 1 Average CPU Utilization for Transactions: 0.22 %
section Caleaton inputs for Nunber of devces: 15
Rep-PC of type Client Transactions per device: 10
Transactions per device per minute: 0.33
Average Utilization: 50 %
o New :

Section 2: Average Transas

Transaction Response Time (scconds): 0.6
res po nse Packets per Transaction (count): 300
- . Average Utilization for Transactions: 5 %
Sniffer inputs for 2
times S ype LAN Network Number of parallel networl: segments (count): E]
. Total nefwork packets (count): 270000
o T rans act| on Average Segment Packet Response Time (seconds): 003

transaction e T
n Packet Response Time (seconds): 002
Transactions per parallel network scgment per minute:
Average Segment Utilization: 45 %
workload

Count of transactions: 300

T . Transaction Response Time: 1.2
u t| I |Zat| on Section 3 Average Utilization for Transactions: 6.6 %
Server Monitor inputs for Number of devices: 3
OF Application Server of fype Server Transactions per device: 100
O ” Transactions per device per minute:  3.33
o vera Average Utilization for Server: 65 %

utilization T

Transaction Response Time: 0.25

Average Bytes per Transaction: 23500
o ACCO unts fOI’ Section 4 Average Utilization for Transactions: 0.83
Through-put inputs for Number of parallel network segments: 2
ef—fe Ct Of Colorado LAN of type LAN Network Maximum LAN Through-put (bytes/second): 25000

Average LAN Through-put (bytes/second): 10000
Transactions per parallel network segment per minute:

currentload | vente St Dt 0% =l

== |Document: Done S5 wmer @] 4
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Response Time Pipe Example

{{r RTP Section Utilizations (dynamic page) - Netscape
File Edit View Go Communicator Help

0O Add to pipe:7 & & 3 a = =
Back Fowad Reload Home Search Netscape Print  Securty Shop  Stop .
Tr ans Measurement Interval (minutes): 30 a]
o Response Times for transaction Create Account

Objective for Overall End-to-end Response Time (seconds): 6
WO |" kl o ad RTP Estimate for Overall End-to-end Response Time (seconds): 5.28
Actual Measurement of Overall End-to-end Response Time (seconds): 5.5
u tl I I Z atl O n . @The RTP estimated response time is less than the response time objective, which means it is possible for the
transaction to meet the business needs. Additional anaylsis is needed to understand the effects of quening and
o Over al | interference from other workloads

u t| I 1Z at| on R response fime is greater than the response time estimate, which means the estimate probably

reflects the minimal transaction time and the measured time includes queuing and interference from other
workloads and the RTP predictive steps can use the estimate forthe fransaction service time.

R T— response time is less than the response time objective, therefore this RTP will probably

° O bJ ec tlve accept more transaction traffic.

. . [call Center [OE Application Colorado DB
o ESU ate Section Name ReppC |1 ok b Montana LAN [ 05
s, ‘ LAN Serve B cork | Serve
Section Type Client Server LAN Network | LAN Network | Server
) Network
o Actu al Measurement Type: | Calculation | Sniffer Server-Monitor | Throughput | Throughput | Delay
Response Time

D Conclusions Estimate: 153 0.6 12 0.25 0.1 1.6

Section Utilization

Estimate 50% 45% 65% 40% 50% | wa%
based on T
Transaction Estimate: | 220 o 6.66% 0.83% 042 wa

relationships s pumwmome =

S s o @ 2| 4

CMG 2001 - Session 3208, December 4, 2001 - 25

© 2001 Simalytic Solutions, LLC

.'
Response Time Pipe Example

0 Predicting Future Response Times

o Use the initial response time as the service time
= builds from the “best case” view of the transactions
= valid because it is from very low activity time
o Use the relative priority to control the impact of
other work on transactions in the RTP section
= only approximates the relationship

o Use accepted queuing theory techniques

= approximates response time (problem with high utilizations)
A see Menascé and Allen books

= allow override with better results (monitors, models, etc....)
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- Response Time Pipe Example

ection Forecasts (dynamic page) - Netscape e El&
File Edit View Go Communicator Help

O Appllcatlon B:k For\%a'd Rs\\aoad Hg&me = Nei?c]aps an:« Se:my S%p s:tza{

. Whatis the projected change in the mumber of Create Account ransactions
g r O W t h (This is the percentage ofthe existing mumber of transactions to use in all RTP sections. A value of 100 maintins the curvent number of transactions in
. cach section. A value of 50 meaus the cach secton s haf of the A value of 200 means the
ice the Ay individual section can be overridden by simply enteing a new value below. This
defaul vl apply to any transacton count not overridden. To chage orly a single section, use 100 for the deat and then override that secton with

o Overall o o

h Defaut transaction count change Percent change for all sections (): [150 @
g Operator's Call Center
. Section Name: Workstation LAN OE Application | Colorado LAN | Corp WAN Montana LAN | DB Server
S t LAN WAN
° e C I O n Section Type: Client Network Server LAN Network Network LAN Network | Server
g r owt h Measurement Type: Caleulation Sniffer Server-Monitor | Throughput | Calculation | Throughput | Delay
B 153 06 12 025 0 025 16
Estimate:
Section Utlization B , B B B
0 Relat|onsh|p oo I
Section Utlization by , , , . ,
to other WO rk e 022% 5% 666% 083% 0% 042% | na%
Current Load Response
oo 153 063 129 025 0 025 16

RTP Sections Information:

in the section
Section 1: Count of transactions: '? m

o High
o N O r m al Sg’fiiffifé"ziiiiii’m oftype Clent Relative transaction pricrty: [Normal =]

Section 2:
of ransactions: [300
Sniffer inputs for m
o L OW Cal Center LAN of type LAN Network Rﬂ‘“" o Prority [iomar v ] _J
Clnall Document: Done 2 eplEe
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- Response Time Pipe Example

% RTP Section Forecasts (dynamic page) - Netscape

File Edit View Go Communicator Help
< ¥ k)

1 1 Back Reload H‘I;i S&dv N(Eﬂ Pdr s‘iay s?
ac Forward eloac ome ear letscape TN ecur 10}
0 Predicting the : -
: . spons for transacti :
transaction: Kt for Ovenl Eatoend Bespons e (seconds:

Actual Measurement of Overall End-fo-end Response Time (seconds): 5.5
No Load Overall End-to-end Response Time Estimate (seconds): 5.43

O b e Ct Ive Current Load Overall Response Time Estimate (seconds): 5.5
o Forecast Load Overall Response Time Estimate (seconds): 6.67
Projected change in the muber of Create Account transactions (%6): 150
o Actual - Cobmae B ——
OF Application ||/ Cop wan | ot o

H ! . = LAN o LAN WAN LAN N
o Estimate SecionType: | Client Network | St Netwok [Netwok | Network |5

Measurement

o Forecast -

No Load Response
Time Estimate:

0 P r ed I C t I n g E:‘;;::;Ie-?rﬂ:m 153 0.63 129 0.25 0 0.25 16
Estimate:

each section

Response Time 1.66 0.83 197 032 0 0.29 16
Estimate:

o R es p onse Section Utlization 50% 45% 65% 40% 12% 20%

Estimate:

Operator's Call Center
LAN

Section Name: Workstation

Caleulation | Sniffer | Server-Monitor | Throughput | Caleulation | Throughput | Delay

153 0.6 12 0.25 0 0.25 16

Section Utilization

o Utlllzatlon i 5011% | 47.5% 68.34 % 423% 12% 271% | wa%

Section Utilization
by Transaction 0.22% 5% 6.66 % 0.83 % 0% 042% | na%

o Transaction

. . Section Utilization i _ ) i ) )
utl Ilzatlon l}.;\‘;lf::n::acnon 0.33% 5% 10 % 313% 0% 313 % na% _I
Ui B3P (@ N2 4
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Questions?

0 References:

cmScaling for E-Business: Technologies, Models,
Performance, and Capacity Planning
Daniel A. Menascé, Virgilio A. F. Aimeida.
Prentice Hall, 2000. ISBN: 0130863289
cmProbability, Statistics and Queueing Theory

With Computer Science Applications
Allen, Arnold O.
Academic Press, 1990. ISBN: 0120510510

End-To-End Scaling and The Response Time Pipe are service marks of Simalytic Solutions, LLC.
All other trademarked names and terms are the property of their respective owners.
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