TATA CONSULTANCY SERVICES

Performance Monitoring and

ANVTTZAN] UuUUQUUuUU“uuuufﬂuuuUUuuU‘”‘uu'!uuuuuuuUuuuouQUUuuUuu

Manoj K. Nambiar, Hemanta Kumar Kalita
Performance Engineering Research Centre, TCS Mumbai

1 July 2008 Qutsourcing




Agenda

- Background
» ScrutiNet: a passive performance monitoring tool

* Performance Monitoring & Analysis of an OLTP System:

ScrutiNet based approach
- Conclusion

- References

TATA CONSULTANCY SERVICES 30 June 2008

Proprietary and Confidential



TATA CONSULTANCY SERVICES

NTTZALTZANUZAN AN ZANUZANLTZAN LTZAN LA UZAN T ZAN U ZANUZANUZAN AN U AN U ZAN LT ZANTTZAN LA LTZAN U

Background

1 July 2008




Scenario

* A large company with 1,00,000 employees
— Offices across the globe
— Centralized IT Infrastructure

» Conducts Half yearly employee performance appraisals
— Process enabled via a centralized web based application

* The entire appraisal process is open for 2 months
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Typical Process Work-Flow

« Employee initiates appraisal

» Immediate supervisor assigns goals

* Employee appraises self

* Immediate supervisor rates the employee and puts in comments
 Unit Head reviews the ratings

* Ratings normalized by HR across the unit

- Evaluation shared with employee.

For each transaction listed above the user has to navigate through a series of web pages

TATA CONSULTANCY SERVICES 30 June 2008

Proprietary and Confidential



Application — Access and architecture
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System Workload

\ System not engineered to handle this workload \
Users
Users sometimes have to wait for more than 1 minute for a
page to download!
June July August
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Network is the Heart of Monitoring
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ScrutiNet

A passive performance monitoring tool
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ScrutiNet™
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What is different in Questions that ScrutiNet answers
ScrutiNet ?

» What is the workload on my server?

« What is the Network link utilization of my application?
* Application agnostic.

Which are the top slow transactions?
« Can be used to detect the
bottleneck in any request-
response based OLTP
transaction.

How many user connections are active on my server?

How much data is transferred in one transaction?

* It does not attempt to decode
the application level protocol in
the network packets.

Where is the transaction spending most of its time?

When did the transaction start?

Who requested the transaction?
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ScrutiNet — Transaction Breakdown

Breaks Delay contribution into

» Server

* Includes I/O & processing

» Call to next tiers
» Network (between client & Server)
« Client
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Other transaction specific details

* Transaction Start Time,

» Client IP Address and Port

» Average TCP Round trip time

» Total Bytes Transfer in Request (In) and Response(Out)

» Request content
— Content of the first packet of the request message in ASCII (Or Hex)

LA AT ATATATATATATA A A AT AL
AT/
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ScrutiNet based approach

Deploy ScrutiNet for Collection of
Data.
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ScrutiNet based approach

Transactions in the Application Server(front tier) sorted on response time

ScrutiNet report shows the top two slow transactions in the Application Server

Metwark  Percentage
Percentaq Average  Overhead Metwork
eclient Server  Sernver  Network inthe Cvethead in Client
network  Reaction Response Round trip Server  the Server  Window  Total  Total
Request Client request  Time Tirne tirme Response Response  zero Bytes Bytes  Request
Mo Client  Pot delay (seconds) (seconds) (seconds) Time Time Interval  In Out contents

6705 e ob/ 3 0 0229001 5612437 0085364 2734473 4872171 4952164 7obd 163373 POST./pages/goalSettingHome jsEHTTRA 1
2817 W G506 9594055 0318773 3351618 006017 3521455 10.506731 26.05994 24049 161844 POST /pagesindividualGoalSheetHome jsfH

10452 o 5701 9504567 0271R53 29015895 0036071 1179319 4064381 55.6E0SE 23002 139704 POST./pages/individual GoalsheetHame. stk
13170 el 5736 D3.31853  0.5bk24 2705195 0029673 0900574 332905 2244572 23849 174452 POST./pages/individual GoalsheetHame. jsfh
DU07 e G500 U0 29504 055014 2058293 0053934 21k%534 10540935 14071995 22547 159694 POST./pagesindividualGoalsheetHaome, st
1760 o 5510 1453199 2027197 2027475 0001029 0002783 0013726 0 2517 24502 POST fpages/changeAllocationHome. jsf HT)
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ScrutiNet based approach

Feguest Server Serer Awerage Metwork Client
=end Reaction Hesponse Metwork Round | Owerhead inthe Window | Total | Total
FReqguest |Transaction Client Time Tirne Tirne trip time Server Zero Bytes Bytes
Mo start time Client Port  |(seconds) (seconds) (seconds) |(seconds) Fesponse Time (Interval  |In Clut
G735 12072007 minkiwebimie 5573 0 0229001 56.12432 0.065364 2734473 4952164 7864 163373
2817 12072007 G| CS55| 1 7B7358) 0318773 33.51618 0.06017 3621455 Z5.059594 24049 1651544

Request No
6785

POST. /pages/goalSettingHome. st HTTE/1.1
POST./pages/individual Goal SheetHome . jsE. HTTF/ 1.1

Request No

2817 Request no 6785 passes from the SSL Accelerator (port 3673) to the Application

Server (APS) and the Application Server takes 56.12 seconds to respond.

TATA CONSULTANCY SERVICES

30 June 2008
Proprietary and Confidential



Application Server Transaction 6785 - Example

 Client — Load Balancer

« Server — Application Server

+ Overall Response Time = 56.12 seconds
* Network Delay = 2.7 seconds

* Client Delay = 49.52 seconds

Network Delay
m Client Delay
Server Side Delay

* Request size = 7KB

* Response Size = 160 KB
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Another Example

Monitoring of Workflow server
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ScrutiNet based approach

The slowest transaction in the Workflow Server is an XML based query called QUERY PROPERTY
(Request no 582) which is sent by the Application Server.

Awerage  Metwoark

Request |Server SEerver Metwark |Overhead in Client
Transacti =end Reaction Response Round Round trip the Server Window
Request on start Client Time Time Time Trip Tirme time Response ZErD Total Total
Mo time Client Port (seconds) |(seconds) |(seconds) |(seconds) (seconds) Time Interval Bytes In | Bytes Out
AB2 120772007 e A3307 0 1937399 1937402 0052015 003107 0.000034 a 1300 37B5

Request

Reguest contents
Mo i

<eny.Envelope. kming:en="hitp:/fschemas. kmisoap. org/soap/envelape’ xming: xsi="hitp: . w3, arg 2001 AMLS chema-
instance”.xmins: soapenc="http:achemas. xmlsoap. org'soap/encoding” . xming: ks d="http: a3, arg 2001 XMLSchema’ = <enw Header=</env. Head
er=<eny.Body=<n1getTasks ¥ming:n1="http. Mnitiate\WorkfawiwarklistCompanent TINF "> <whereClause>TASK. ORIGINATOR = 133111 and TASK K]
ND.IN(105). and. TASK. STATE.IN. (2commaBeommad). and QUERY _PROPERTY1.NAME like. %onginator®” and upperQUERY _PROPERTY1. 5TRING
582 WALUE) like.upper(%133751%)..and. QUERY PROPERTYZ NAME like. %ProcessType%' and QUERY PROPERTYZ NAME like. %orequestType%.
and. QUERY PROPERTY4.NAME like. "desc and QUERY PROPERTYS.NAME Ike. %sdueDate’% and QUERY PROPERTYE. NAME like. %oapplic
ationhlame™’.and.upper(QUERY PROPERTYE.STRING VALUE) like.upper(apeed Workflow®)..and QUERY _PROPERTYT NAME like. %ahotificat
jonType's’ and QUERY PROPERTYS NAME like. “sProcesaMame®and QUERY PROPERTYY MAME like. “owarkfowhame%'</whereClause=<orde
By =</orderBy»<skipTuples=0</skipTuples=<threshald=0</threshold=<num_query_props=3</num_query praps=</n1:getTasks=<env.Body=<fenvE
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Workflow Server Transaction 582- Example

* Overall Response Time = 19.37 seconds
Client — Application Server

* Network Delay = 0 seconds
Server — Workflow Server

» Client Delay = 0 seconds
 Server Delay = 19.37 seconds

* Request size = 1.3 KB

- Response Size = 3.7 KB This overhead includes — |

________________________________ Processing time in the server being

i Points to processing WIS
=...::.'\.‘--.Overhead within the servey. . OR
B e ' Processing time in the next tier server.
A
] XT1 AN
Application | | Workflow Workflow
Server Tier 1 Server Tier 2 Database Server
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Correlation of transactions in the next tier
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Transaction Nesting

v

CLIENT SERVER SERVER
CLIENT

From the development team, it is understood that only one connection to the Workflow Database
Server is made for each workflow transaction.
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ScrutiNet Correlation Report

Contribution of next tier to the response time

A
yl N
CLIEN SERVE . SERVER
Tier 1 CLIENT Tier 2

Response Time of selected txn = 19.374 seconds

Final txn resp time = 19.374

Metwork averhead = 3.4e-005 (0.000175493 %)

Client Delay = 0.000000 (0%)

Mext Tier overheads per connection ...

Response Time in next tier for connection on port 55895
Response Time in next tier for connection on port 55697
Response Time in next tier for connection on port 49427
Response Time in next tier for connection on port 61352
Response Time in next tier for connection on port 62232

0178425 (0.92097 %)
0.206702 {1.0665%)
0.00307 (0.015846%)
1.31589 (6.759203%)

We can see that the connection on port 0895102 (4 52053%)

62277 contributes significantly to the Response Time in next tier for connection on port 65439 = 0.000432 (0.00222379%)
: : Response Time in next tier for connection on port 55685 = 0132921 (0.636079%)

response time of the workflow transaction Response Time in next tier for connection on port 65440 = 0.00067 (0.00345824 %)

QUERY PROPERTY. Respanse Time in next tier for connection on port B5441 = 0.000555 (0.00286466%)

Response Time ig next tier for connection oo pord B297E = 0 SR3AR1 (1 57F13%)
< Fesponse Time in next tier far connection on port G227 19,3564 [ 99.9055%) 1
Response Time (h nert Ter ar Corme e T I Beere = T 500 [ 7. 21401 Yo
Response Time in next tier for connection on port 55694 = 002255 { 0.116393%)
Respaonse Time in next tier for connection on port 58042 = 0.004071 [0.0210127 %)
Total overhead in next tier= 24 0137 (123.948%)

One database transaction takes 99% of the time!
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Offending SQL Transaction

Request
o Request contents

TR Q.. WASDER. <. .. 3pl e M. O 3wl a1

........... AW SELECT DISTINGT TA TKID. compma. TA ACTIVATED. comma. TA APPLIC_NAME. comma. TA. COMPLETED. comma. TA
LAST MODIFIED comma. TA MAME. camma. TA. ORIGINATOR. comma. TA OWNER. camma. TA. TKTID. comma. TA. S TATE. commaliP 1. MAME. . CIPTHA
ME.comma QP1.STRING YALUE..GP13VALUEcamma. CPZ NAME. . QPZNAME. comma. P2 STRING_WALUE. QP25VALUEcomma. QP3.NAME..Q
F3INAME.comma. CF3 3TRING VALUE. OP35YALUEcomma. QP4 MAME. QP4NAME. comma. QP4.3TRING VALUE. OP43YALUEComma. GP5. NA
ME.. OPSNAME. comma. QP52 3TRING WALUE. QPSSYALUEComma. QPE. NAME. CPENAME. comma. QPE.STRING YALUE. OPESYALUECamma.
| 73593 P7 NAME. . OPTNAME. comma. GP7. STRING VALUE . QP7SVALUEComma. OP.MAME. QPBNAME. comma. QPB.STRING VALUE. QPBSVALUECom
ma. [P NAME. . OPINAMEcomma. OPY. 5TRING WALUE. QP3SVALUE FROM.QUERY PROPERTY QP3comma QUERY PROPERTY QFScomma.
QUERY PROPERTY.QP&comma QUERY PROPERTY.QFYcomma. GUERY PROPERTY QP1comma QUERY PROPERTY QF2comma QUERY P
ROPERTY.QPBcomma QUERY PROPERTY.GP4zomma WORK_ITEM.Wicomma TASK. TAcomma, QUERY _PROPERTY. QP3.WHERE. (WI.OBJEC
T 10.=TATKID AND. TA CONTAINMENT _CTx_ID.=.QP5.PID.AND. TA CONTAINMENT CTx ID.=.QF7 PID AND. TA CONTAINMENT CTx_ID.=.0P1.
FID.AMD. TA CONTAINMENT CTX_1D.= QP2 PID AND. TA CONTAINMENT _CTX_10.= QPG PID.AND. TA, CONTAINMENT _CTx_ID.= QP4.PID. AND. TA

TR104 M........ 0. WASDEG. < WASD... 4. b O 3l M 0 S e M

TRI0G oW, QLA M0 AL 35 M

Transactions on connection port 62277 on the Workflow Database Server for the execution
of QUERY PROPERTY transaction on the Workflow Server
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Useful aid to correlation analysis

- Obtain a ScrutiNet Log with no concurrency for all transactions in a test environment.
— i.e. on a single user using the system

» The output is a signature for every end user transaction on every server

» This information is very useful for correlation analysis of transactions across tiers
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An OLTP System — Bottleneck ldentified
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Limitations

* Pipelining
— Transactions cannot be identified accurately
— However, It can be still useful as a bottleneck detection tool

- Difficult to determine transaction type in encrypted packets
— Response time delay and other info is still available

 Presence of NAT devices
— Difficult to identify clients or their access locations when the end users IP addresses
are NATed
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Summary

* In this paper we presented our approach of Performance Monitoring and Analysis of an
OLTP System with an example.

- Passive Monitoring approach is most beneficial for benchmarking exercises where the
system being measured is not affected.

- ScrutiNet is a passive performance monitoring tool developed by the authors at Tata
Consultancy Services

— A black box approach to begin with
— Availability of application level information speeds eases analysis effort.

« Authors can be contacted for more information on ScrutiNet.
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