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Background

e China national DBMSs R&D Projects
("863”Program)

— 2001~2005 Finance support decision:
“Measurement on behalf of expert comments”

« Undertakers of database testing
— China Software Test Center
— Tsinghua University

— What metrics

* Functionality: user-requirement driven
« Compliance: SQL/ODBC/JDBC/OLE DB/ADO
e Quality in use: Field research and user survey

* Performance _
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Background

e Performance Evaluation

— 2001-2005 indicators (863" Program)
 TPC performance in labs: TPC-C, TPC-W

« Porformability in production systems: TPC + DBMS
reliability (availability) facilities

— 2006~2020 indicators (“HeGaoJi* Program)

e ISO 9126:
— Efficiency metrics (Internal/External quality)
— Productivity metrics(Quality in use)

— End-user requirements(in production systems):
» Grasp detailed and authentic system status
» Authenticity of emulating different realistic application

environments (domain specific)
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o Comparabillity of various testing results
— Based on performance benchmarks: TPC, SPEC
— Configuration of SUT and TS (user-requirements)
« Data models and data characteristics
» Database scale (Scale factors in TPC-H/DS)
« Transaction types(plug-in) and mixed ratios
o Authenticity of emulated application Workloads
— Workload characterization: transaction relationships
— Workload implementation: SQL statement, stored
procedure, Middleware(Web service), .
» Objective: Open, flexible, multi- -purposes
performance test tools fgiodh
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Design philosophy

« BTMF: model-driven + configurable

e ( Configuration frles\ -

Database H Database manager]
System Workloac 1 Test
Under r System
Test Transactron ‘
I ‘ Client emulators
[ DB Engrne ' Performance
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BTMF Prototype Implementation

Testing Prepare Phase :
J P Testing Phase
N TS
Control|er
get and set configuration | - Configure systerh {leployment éend stat. records
parameters - start and stop exgclition
- display statistic dafa
/ init
p \L ~ N
Data Generator Workload M anager Statistic Collector
- manage data model | | - Simulate concufrdnt clients - manage measures
- populate database to invoke diverq tiansactions || - collect and analysis
| S manage worklord model ) data
Configuration'Files
- configurations of woerkload model, data model*and measures
< ™
o / J
(Y

[ ( DL;tamodds > DB enginesu >/ SU@U%} %
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Test Database Management

« Data manager in CFG files( two mappina)

User requirements ER-Relation Mapping : table names
driven Attributes : a , Datatype : datetime
Constraints: PK,FK,checks

o[ J
[ First Mapping between users and XML J_

A

<Table Dbtablename="A" >
<Attribute DbAtthame="a"
datatype="datetime">

Second mapping between Oracle DB2 mapping
ing fi files
XML and DBMS ] mapping file
Table : A
Table : A "?ttf'gl{tﬁ m :Stam
Attribute : a ype p

SQL:alter table A
activate not
logged initially
with empty

table, ...

Type : datetime
SQL: truncate
table A,...

a University



Test Database Management

Each attribute has a data generation method according to data characteristics
predefined in test system(generation constraints: plug-in functions)

Attribute d d
« Data generator rPHTE FEPEnEEnte

— Row dependencies a3 a2
— Column dependencies al
a4
v S
A al a2 a3 a4 A B cl c2
o c4
B bl b2 b3 b4 e c3
C cl c2 c3 c4 b4 b3

Table dependence

:> Multi-thread database population b2 | f % "é

ghua University




Performance Metric Management

 Measures:
User
User User System System  System starts
starts finishes starts starts completes next
request request execution response response request
Reaction Time Think Time

Response Time
(Definition 1)

Response Time
(Definition 2)

Time
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Performance Metric Management

e Measure collector

Controller Get data timely
- Draw picture timely
Generate metric timely

\/ S
CFG Files o
/StatIStIC Collector \
definitions of
various Measurell Measure nl
measures Measurel? Measure n2
Measurel3 Measure n3 Sorteq py
Measurel4d Measure n4 time
Workload .| O
dispacher | /
N /
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User Interface: Controller

 Controller Testing Phase
Client Requirements User interaction Workload
T N | dispatcher
< SR N ST Y
\4 Controller \/ \/ iernal | | External |
Configuration 5 Ul : r;( ergqna:é . modules |
L files J h 4 arser Interface | ' ? _% o ! : such ACID :
| test cases,
Data Thread Metric : Report |
manager agents manager I components :
¢ 1 1 . ’
Data Workload Measure
Generator Manager Collector
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BTMF Implementation Tool

El iy ##% Wil TPCappOracle - [E35EH] =10 x|
o MESE F4uE HEGS (Rl TeehiT BEEE FE5iEh =18 x|

Esn  F ome [ g B
& = A= RE=5 [ B2 | EE | S |

LT il i decimal g
- [ AALIten]
[B5E [Customer

= il 1d =]

Test Database
Characteristics

Database Scale

Database Initialization

ey TELEa

2 'Etﬁﬂ SoqE R
NE: i

| HEEE
REwl || | o =

IETEHE

[2009-6-7 13:52:38]HiTHEGS | BF

[2009-8-T 13:52:44]FETHEEETHE ¢ TFCApplracle
ronno—a—7 1700 c4 THh i3 <D« IR N

PO "TO "0 = T




BTMF Implementation Tool
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BTMF Implementation Tool
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Database Workload Modeling

e Database transactions with the following
characteristics(TPC workload)

— Mix of transactions with timing constraints:
« TPC-C/TPC-W/TPC-E (SQL->procedure)

— Stream of transactions: TPC-H/DS(QGEN)
o Configuration of database workload

— Customized transactions: SQL scripts/user
defined plug-in functions(DLL, Web service)

— Configurable mix of transactions and their timing

constraints I
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Business Workload Modeling

e Why we need workflow workload?
v Workflow patterns exist in real system.

v How will the workflow workload (customer
access patterns) will affect the performance?

v model the relationship between transactions in OLTP
systems

v for designing or modifying the OLTP performance
test benchmark

v Model the relationship between workflow and
transactions in OLTP systems

Dbtest 2009: Towards Workflow-Driven Database System Workload Modeling
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Workload Modeling

« Mapping between business and database workload

Semantic view ™)

—_——— Tr"a\nsactinns
_—— in atahase
Transactlon3
Transaction2
g - Transactmntl | Transactlmﬁ
=

¥
Transactions. %
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Workload Modeling

« Workflow/Transaction Workload Modeling
with Granularity Measures

» benefit for designing or modifying the OLTP
performance test benchmark.
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Experiment S

Client emulators

with controller

Client emulator

Client emulator

Emulated thread
Emulated thread

Emulated thread

Emulated thread

Emulated thread

 N—|
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Experiment Study

Environments

Configurations

Controller Machine

Intel® Core™2 Quad CPU Q6600
2.40GHz

. :fesr; (Contgoé'rs;f‘gs Web 8G memory , 1T hard disk
{TS) Microsoft Windows Server 2003 R2
Web Server 1 (for .
. Internet Information Server (lIS) 6.0
Statistics)
Intel® Core™2 Quad CPU Q6600
. 2.40GHz
Web Server 2 Machine 8G memory , 1T hard disk
System Microsoft Windows Server 2003 R2
Under Web Servgr 2 (for Internet Information Server (lIS) 6.0
Test Transactions)
(SUT) Database Server Intel® Xeon® CPU E5420 2.50GHz
Machine 8G memory , 1T hard disk
Microsoft Windows Server 2003 R2
Database Server Oracle Database 10g homel v10.2.0
Plat- Microsoft Visual Studlo 2005 |, C#
form Development Platform P

Microsoft .NET




Experiment Study

« BTMF Usabillity Test Analysis

2.5
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Experiment Study

« BTMF Usabillity Test Analysis
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Experiment Study

 Workload Characterization Test Analysis

G066 W5/ Transfer [its
matrix
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Experiment Study

e Results with different transaction workflows
. Scenarios -
Scenarios in i Scenarios
Vr\'/]zrcli(é?gd TPC-App de;cilrt-)id tby with transfer
benchmark etrine matrix
Configured
EBs 10 10 10
Active EBs 100 100 100
SIPS 157.97 159.19 161.11
SIPS/EB 1.5797 1.5919 1.6111
90%RT(s) 2.04 2.05 2.05
50%RT(s) 0.64 0.64 0.65

% 4%

Tsinghua University



e Background

* Motivation

 Benchmark Test Management Framework
 Workload Characteristics Modeling

e Experiment Study

e Conclusions

TEZE

Yyenn-”  Tsinghua University




Conclusions

* Proposed a model-driven benchmark test
management framework

— applicable for standard benchmarks and
authentic applications performance
evaluation

— Petri net and transfer matrix used to
describe workload characteristics

» models for performability and analytical
methods for performance prediction will
be invested In the future _
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