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Transactions Transactions

Brokerage
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Invoke the following transactions ...

| READ-WRITE || READ-ONLY i
| -Market-Feed ii -Broker-Volume -Security-Detail |
| *Trade-Order ! | ~Customer-Position *Trade-Lookup i
i *Trade-Result i i Market-Watch *Trade-Status |
| H l

-Trade-Update
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— Database Tables and E/R—Diagram

TPC-E dlolgo] = thaat o] 47] 44 33709 =+
E HeolEZ 44 5o

216>9F 7t}

oH, o=

Hol& Abolo] BAl= <1

<F¥25> TPC—E HIO|EH|O|A AF|OFE=E

Number of
Category Tables
Tables

MARKET 11 SHF2, AL, Al dd FE
CUSTOMER 9 TAHH do]E AR

BROKER 9 BHE27 4#H dolg #

ofe] HeolgsoM FEzss it AuE
DIMENSION 4
Hal = HolE
33




<3O#16> TPC—E HlOo|E{HO|A E/R Diagram

— Database Size and Table Cardinality
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* Fixed Tables : Hlo]EWo]x FR9} ERAM x|} 73|
Al QA 22 Hels dgE e 1
TRADE_TYPE H|o]E)

% Scaling Tables : CUSTOMER ®E|o]|E29] A2} A} 7
ATE Zte HolER2 odE 5o, ERAA AU olE Ho
o] 75 o] o] Ex AR Eﬂol*‘% Abol == AAY 5
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# Growing Tables : CUSTOMER Hlol& x}59t 94 #A4
Al

Zt= P2 A wk EWA o] AEHA] EWRAA A&

o wlEs A 2ok S7keks EHols

%ol A Fixed Table®|t} Scaling Table®] 74 $-oll &= H &g
| og & geks v XA A9 Growing Tabled
S AEA o7 HolEY AVI7F ¥
How gk v A A Hrt.
d= E= HolE9 4f
A EWRHH(=>tpsE) w9
CUSTOMER E#lo]& &4 — o] & Scale Factor(SF)&t 3 — o w
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<H¥26> Fixed Table®| E7| Xt} Xp H4HA

TABLE TYPE: FIXED

Hols | A M| 3
CHARGE 21 -> 7% *3 customers tiers
-> 3(customers tiers)*7(trade types)*4
COMMISSION_RATE | 336
(exchanges)*4(rates)
EXCHANGE 4 -> 4 exchanges
INDUSTRY 102 -> 102 industries
SECTOR 12 -> 12 sectors

STATUS_TYPE 10 -> 10 status types
TAXRATE 321 -> 321 tax rates
TRADE_TYPE 7 -> 7 trade types
ZIP-CODE 14,741 -> 14,741 zip codes

<3#27> Scalin

g Tablel| =7| XfQf Xp= Al A

TABLE TYPE: SCALING

Hlol % ¥ A A5 A AR
CUSTOMER 1,000 |-> EdMA & 7|5, 10008 &9 F7F
CUSTOMER_TAXRATE 2,000 -> customers*2
CUSTOMER_ACCOUNT ~5,000 -> avg of ~b*customers
-> accounts*~1.42(permissions per
ACCOUNT_PERMISSION | ~7,000
account)
>
ADDRESS 1,504
companies+tEXCHANGE(4)+customers
BROKER 100 -> customers*0.1
COMPANY 500 -> 500*(customers/1,000)
COMPANY_COMPETITOR| 1,500 -> companies*3
DAILY_MARKET 893,925 -> securities*1,305
FINANCIAL 10,000 -> companies*20
HOLDING_SUMMARY ~49,320 -> ~9 864*accounts
LAST_TRADE 685 -> gecurities*1
NEWS_ITEM 1,000 -> companies*2
NEWS_XREF 1,000 -> companies*2
SECURITY 685 -> 685*(customers/1,000)
WATCH_LIST 1,000 -> customers*1




WATCH_ITEM

-> customers*(avg. of ~5.5 securities
~5,500

per watch list)

<FE28> Growing Table2| Z7| Xfe} Xf Al AHA

HolE g

TABLE TYPE: Growing

CASH_TRANSACTIO

A AF

A

-> ~0.92*settled(84% of buys &100% of
~1,649,630

N sells are cash)
HOLDING ~362,952 |-> ~0.126%settled (7}4: ITD=50 & SF=500)
HOLDING_HISTORY | ~3,786,553 |-> ~1.315%*settled (7}"4: ITD=50 & SF=500)
SETTLEMENT 2,880,000 -> 1* settled
TRADE

TRADE_HISTORY

>
2,880,000

((ITD*8hr/day*3600sec/hr*customers/SF)

6,911,974 -> ~2 4*trades

<3#28>9] Hol&

=9t Growing Table

<HE29> Growing Tablel| =

= SIlsk=

e 37| Ak
TABLE TYPE: Growing
HelE g A2
CASH_TRANSACTION -> ~0.92*(customers/SF)
HOLDING -> ~0.054*(customers/SF)
HOLDING_HISTORY -> ~1.315*(customers/SF)
SETTLEMENT -> 1*(customers/SF)
TRADE -> 1*(customers/SF)
TRADE_HISTORY

TRADE_REQUEST

-> ~2.4*(customers/SF)

-> ~(60 to 70)*(customers/SF)
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A 53 Zol 12712 5o o, o5 EldA
<1¥H17>9} 22 Database—Footprint (=> EWANA S $=33}+=

o Bed doleuel s QBN 2 AyHt

TPC—Ex dlolEHo] 2 oA %= ERNAEE TPC7}

A 229l EGenTxnHarness®}, 2~ A7} -85}

= EA

WA Z A FramelZ o]Folx glom  “start",
"commit", "rollback" A}e]e] dlo]EjHo] A~ S EE-
i 9Jtl. TPC—E do]gu|o] 2~ oA HElxE o] e Ea

o
i
2
1o
ol

Example Transaction Database-Footprint Frame Number
| 1 hid 3
| Transaction Start Rollback* Commit
|Table Name | Column
CA_BAL Reference
CUSTOMER_ACCOUNT CA_C_ID Return
| CA_TAX ST Return
H FRICE Return
HOLDING HQTY Modify
Rowi(s) Remove *
| 1row Add*
|TRADE_HISTO RY 1 row Add
<8 17> Database—Footprint2| 0
- EdAA 7Y R =4

TPC—E°l A dHlo]gH|o] 2~ ERA
Aol glom, 1 FoA 117]9] EdAAL
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* Trade—Order Transaction

a7 s o
™ Data Maintenance E#
BEAY HAEA &= ERA ’9_0]
WA ¥ F A~ IR T 9

Fok Al&E 7]
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* Trade—Result Transaction : T2 A1 A7+4 S HF7H7F
2| = = 225 ] =]
o2 uAEm A Bz vag AL ANEH, ®
o = = = S 2~ ol
mel Adgzgel vt Aug HEo]l 2T & YRS o
o|Es}7] #1%t EdAA
#30> TPC-E H|ole{Ho]A ERTM Mol EF
Transaction Weight Access Category Frames Definition
Trade-Order Heavy Read-write Customer initiated 6 Clause 3.3.1
Trade-Result Heavy Read-write Market triggered 6 Clause 3.3.2
Trade-Lookup Medium Read-only Customer initiated 4 Clause 3.3.3
Trade-Update Medium Read-write Customer initiated 3 Clause 3.3.4
Trade-Status Light Read-only Customer initiated 1 Clause 3.3.5
Customer Fosition Mid to Heavy Read-only Customer initiated 3 Clause 3.3.6
Broker Volume Mid to Heavy Read-only Broker initiated 1 Clause 3.3.7
Security Detail Medium Read-only Customer initiated 1 Clause 3.3.8
Market Feed Medium Read-write Market triggered 1 Clause 3.3.9
Market Watch Medium Read-only Customer initiated 1 Clause 3.3.10
Data Maintenance Light Read-write Time triggered 1 Clause 3.3.11
- . ) Run once before } - .

Trade-Cleanup Medium Read-write 1 Clause 3.3.12

Test Run

* Trade—Lookup Transaction

azzt HEA o




Trade—Update Transaction : AAAR/SH 281 A A
Aol tgtk & FFA1717] HallA ARE FAsta 543
7] Y3 EdAA

Trade—Status Transaction : 3 A& AHo ARE A5}
7] 93k EdAA
Customer—Position Transaction : Il
Abe] ZHAIE AlREsH7] 91E EWAA
Broker—Volume Transaction : H=Z#H7} #23 =& A
el A ARl AA EF(AHTE)S ALtstr] f13 E
ZUpS]

Security—Detail Transaction : =#¥H 2E 7153 AHE
HAEE] g EdAA

Market—Feed Transaction : @A Ao Yo+ RE Z=H9
< 7HE S wHholx FHRAZIS JE ofolEle] sk FH
7140 2 HolEHH|o| A5 YHo|EsH| 93 EWAA
Market—Watch Transaction : Z A S dA A|&714 4
Hl A vpe FAHY AR 79 HAE XS AAEL7]
sk EdAA

Data—Maintenance Transaction : 127]¢] Hlo| 5L 7|&o =2
128 vt} Hol &S A= 9 227 EddA

— TPC—E¢] SUT, DRIVER, AND NETWORK
TPC—-E& 7]&=3k vie} o] oS53 22 dAAAMA ¢ OLTP 3

[e)
4=

3ol
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Examples of
User Interfaces

P e——
E Modeled Business

Presentation
] Services

Application

Network '

= And Database | |

Business Logic Services | !

Services !

Laptop '

Legend
Stock Market
Exchange ( Customer )
[ Sponsor Provided ]

Example of
External Business [  sStockMarket |

<2 18> #AAMA <Ll OLTP 24

Cell phone
SRR

ol gt AAAMA S OLTPE4 & 3st7] ¥leiA TPC-E+ th
3 2L VA A8 AE AYsta

x Driving&Reporting : B|A~EA 28 A gHAEAS 2 Ay,
APAZE, ol 3], 8GR IME B YA 2EA
7V AlgskeE 71sol™, TPCZE Aegk Sy o] ~E F3liA
EGenDriver® 2%,

# CE : Customer—Emulator A X%], #g] 2 £9& Qsix A=
X7} AlF-ste 7% o™, EGenDriverCER 4%
* MEE : Market—Exchange—Emulator %], #¢] 2 $494& 9



A AZEATE A FEE 7522 EGenDriverMEER A2,

* DM @ Hlo|HFAREST A Z #AeE s 2EA7F Al
3= 71522 EGenDriverDMO. 2 AZH,

#* EGenDriver : 23 AS QA F+3dH C++ Z=

* EGenDriver Connector : W] EGenDriver7} A/ st do]
HE B 7] fJeid 2EA7 Algsks 7e

Sponsor ( Driving and Reporting
Provided
MEE...
EGenDriver { EGenDriverCE ||[EGenDriverMEE|| EGenDriverDM TPC Defined
— e — — e — — e e — Interfaces
( ..MEE
C EGenDriver Connector )
Sponsor
Provided '<
Network
EGenTxnHarness Connector
k I N N BN BN BN BN B B .
EGenTxnHarness TPC-E Logic and Frame Calls TPC Defined
Interface
Sponsor
Provided Frame Implementation
Legend
Database Interface ) sponsor Provided
Commercial TPC Provided
Product
DBMS Commermal Product
Sponsor TPC Defined
Provided { ( Database Logic Interface

Ir

<13 18> TPC—E OLTPEZAHL| 7|5 FAH2A

* EGenTxnHarness : X213 23S 3A 3= i



Az Zzow A3 SHea <1818>9] 7T AL E &
ofetdl A HAE Ade flaiA o dolgE B A
@et7] 913k DRIVERS}, AEtE dHlo|HE A st 1 A%
U4l DRIVERO H9Es] F= 985 @dsh= SUT(System
Under  Test) = U= 7t 2it}k.  EGenDrivere}f
EGenTxnHarness & ¥3%38lo] A TPC-EE Td3t7] $ 84
TPC7} A&l &2 E S 7|4 E EGenolst gt}

— EGen 2333 A5R7 7|+

Generate 5 s
Random Number -

1

Select
Transaction Trade Order

Record
Start Time

1

Request
Transaction

l

Wait For
Response

1

Receive
Response

! >

Record
Stop Time d, ;

Wait for
Pacing Delay

1 c7
Loop I

PDn = 5Tn+1 — eTI.I

d..,

[ =

c RT,, = €T, —sT,
[ &=
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EGenolet=  AZES S #H7[X&  F3fA HPHH,
EGenDriverdl /] Q3 glo]HE A/d3sto] EGenTxnHarness ©ll
B, EGenTxnHarnessollA] T2 1S 23sle] 1 AR
Al EGenDriverdl B uUlAl ® k. EGenDriverol Al Bzl o]
E]7} EGenTxnHarnessolA A& %o A7} AHFZHOoRE ThA
EGenDriverd] AE¥ = EWAAHES Fa83 EdAMo|z} 3},
olg) gt Fad ENAMo] 1x0] 2 Holu} Fy=X& 5%
7V 7o ® Aton, fES EWAAY AYAPFE VEoE
Response Time¥} Pacing Delay TimeS =43t} <1819>+
EdAHo] Heu= HAHI, olF FHA A4tE = Response
Time¥} Pacing Delay TimeS Al4tel= WS YeERH Zo|t)

0=

x Response Time(RTn=eTn—sTn) : F &3 EAAMHS 7|FO
=2 EGenDriveroll A dHlo]g & AA3te] EGenTxnHarness©l
HYE AHS ¢=15H AHg Z237F EGenTxnHarnessol A

EGenDriver® Zote&=H 744 A= Azt

* PacingDelay (PDn=sTn+1—eTn) D EdRMEl Al Aot
EGenDriverd] =24 o]% v} EdAAM s aiA o

S dolHE AA3sle] EGenTxnHarnessol] B uw 74X
5= AIZE

S

o
o [

AU aY

ERIEEE
v ge o

i

ik



<E31> EWMME OlAg

Security-Detail 14%
Market-Feed 1% Each Market-Feed contains entries for 10 completed Trade-Results.
Market-Watch 18%
Total 100%
— TPC-E HX=E

EGenolgt= AXES o] F7]|X] & S3llA APr = EWHA MO
AAs A7 7R 9] DA A|7FE Ramp—up, Steady-—state,
Ramp—downOo. = -5},

%

%

Ramp—Up Time : H|ZE A]Z}o| A Steady—stateZ}A] 2] A7+

Ramp—Down Time : Steady—state T 54 HXEE FTE7}A
o] AJZE

Steady—State Time : E#AHo] A& o2 A2 ¥H = AH
o] Aztom HA BAIZE ol AFHHoE Hes AT F
A= AlZH

T A ok ST =&
A AA A S v Zo] G s
Free Space : A% 7}&3k &3t

Growing Space : E@dA o] X ol wg} F715t= dlolH
& AAsl7] A 3t

Fixed Space : A% R} QA A5 AAsl=d Al&E = &
7t

H2E dHolgHo]lxs Ao JFS =% & 8A7F &<t
A &EH o7 FIele AAE HEld 4 dojof s, dF 8



Az F7HE WES ARE ¢ e E
olF TAIHoE AHYstr] fsiA HEETF

F 7 e (Pre—Run Space), HIAE o]% 9 Growing
Space®} Free SpaceE AAtsle] B AE F9o] A%

) = (Post—Run Space) AAFstar, A& d EAA

AiLg o]g3ste] 1 2] (Run Space)& Aitgh

>
2y

O

* Daily Growth = Run — Space (per Trade — Results) * 3600

sec/hr*8hrs/day

* 8—Hour Log Growth = log Space(per Trade—Results) =*

3600sec/hr * 8hrs/day

— TPC-E EWAA A&} dolguo]s &

tolEjHo] =~ EANAMA A= CUSTOMER Elo]E¢] = 1,000
P NEo R A A== EdAL(=>
Transaction—Per—Second—E: tpsE)2. =  AAtE ™,  Scale
Factor(SF)ell wetA ttE2A] 9 g% vt ERAAA A&
(=> Throughput Rating)S TPC—E7} 7|F2o 2 A A3 A5H 7}
71202 Abg-) webA 2 F reported throughput rating®]
9= tpsEE 3t}

o] w] Nominal Throughput®] 80~100%7} f&3HA X 2] ¥,
EARAA A& LS Measured Throughputo. & BH HFa3k EAR
A 2 2]427F Nominal Throughputs Z3sl= A9(2% o]
%33 4= 915) Nominal Throughput& EWAA g &= Er},
uebd Fad EdNAA e EAAA AgERY 2% o) F



— TPC-E 45937} 71+
TPC—E 3# <, TPC's Use Policies, Guideline & %+ TPC—E
#H T ALgsl= A5 H 71 7] (Primary Metrics)< U
of wEtt.
* Performance Metric : TPC—E Throughput Rating (%&9]:
tpsE)
* Price/Performance Metric : ZA 3d &< 7M4E
Throughput Rating©. 2 Y 3t (&9: price/tpsE)
# Price/Performance Metric®] 7]s9¢] ¥+ Pricing 84+ o
=3 Zo
* Price of SUT
* 60—day period &St BE EdAHO
A A5 Akl fFAst= F2e 31 SHRE 9 Gy
714
«* SUT7F 609%te] H8 31t 875
gk Free Space® FHotA| gk A5, F7FH4< A7l A) ¢
U R | e

« A 2E S FE 2 $ARSFE A 3 BIkAE )

7_':]
« o ZE]Alol Mg JHsli=d Qg ¥ohAlFel vig 744
« 7)EF BRIl e @ B AT E o Wi 714

5) Full Disclosure Report and sample
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© HAvlz APAI} B 1A
TPC-E Wixu}7 A A3} Buxs TP-E TFoA Ast= A
2ob W8S xgste] 2Adely, HaAol X ghxojokst 8-

— Test Sponsor's Full Disclosure Report™= TPC—E X oA A3l
TA e FET U
— TPC A3 8ok = Full Disclosure Reporte] =55 ¥3+

— TPC A3y Qoo £d= 2 doH

s 24770 o] EE EdAn 4

+ 29 AYEE EWAM 5

« BE EAAM] M 90% o], A&, AW, B S
A7

N

* A, 3, | pacing delay
H EWAL ElEE EWAA gas
— i EdWAA Frame Implementation
— Benchmark Sponsor, Other Participating Companies®] 3+ 7]
O~

=
— Customer Tunable 3}&}n| g, A

Database Design, Scaling & Population Related Items
Transaction related Items
SUT, Driver, and Network related Items

EGen related Items
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= Performance Metrics and Response Time related Items

= Transaction and system properties related Items

=  Pricing related Items

. = TPCE100
- Super Widget Mo 413 oy Super Widget Model 108
"i- RYD1234 ,ﬁ s RYS1Zs%

TFC-E Trroughpul

Erimary hetrics W
TFC-E Thoughpot 39504 tpsE CEEST Eak%m
PresPedonmances § 04510 USD per tpeE  Tot 1 ATIUED

Frivafemamancs
§143.10 LISD per

Aty k@umcm
JHW i BEETIUSD

2ME04 tpaE
&5 g
Cpierating Syetery  ACKE OF V24 32066 DR rAing =ystenT
Denabese Maragar . ACKE RDBMS ACNE 0324

ARHEME

with Fix Pack 2

Dalabase Server l:m‘lilm.u'lﬂmgY il
MRS
4

=

Dk ss Man s Process KTy
ACME RDEME
withy Fix Pk /ﬁ]ﬁh\ G

- Hardware Campganeris
=18 = 30 CHe CPU S ME LD
=1 % kil SCSIC ondr alers
=1 #1868 K memal Dk
-7 ¥ Oigakit Ellarat MIG

Fedundancy Levat 1 Storage

-Hardware Comporents
162 F0GHz CPU mtif4E L3
1 & htaval 5021 Cantrali s

+ 23 Gigshi Einarst HIC

RAIDS 12 x T2GE 168

Iriha Bafbere Siza Redurdancy Leval 1
BANZGE RADE

Storage
12 x T2G68 8y

<3ag20> #ixola YE(1)
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TFC-E ey 8 mn ?Pc-E::.v.;mn
Sponsor Sy‘stem_ nghmm g xyreml| - Sponsor Syﬁtaml TPﬁ:::’I:oll.y.lﬂ
i Configuration JanaEy 5, KRR (1] -] Configuration dnuany X, M (1)
L] Fievizald Dt o Rixisiad Data
Wy . KN [1] Moy 56 R
TPC-E Tl-'r‘uun-p.u Fm:shPﬂ'mm TR Amlau::lw Ceata [Totad Emmlzl Cost ﬁti%hl!nkl e S —
RN tpeE | 370906 LISD per tpak | Auguest ¥, oone | 8 3000000 raughput KXXA tp Amiklity Ausgust X1,
[ iy ] ] Priceerommance § X0 USD per e  Total Systern Coss § 300 KKMK
Databases Server Configuration [£2] L) 1] [
Cpearsbing Sy=tem | Datnbese Mansger | Processsor=iCaness Memory
=] =] 'I'hr;uu: = Dperaur\&mm [k} chsgmrs: ]
!
28 28} 25 12kl Cialaberse Manager.  [24) tamory; ]
-Placs Corfigurstion Cisaram Here 2 -

-Diagram must inchada the folcsng
- AN represRnElon of Dalaaes Seneer
- Graphic repressntation of ths diak sbey=tem
- Graphic reprasantetion of the Clert Systemis|
- Ligt of systen componenis in Databese Server
- Processors [quantity and rypa|
- Cisk Contralers dopantity and typeh
- Hetwark Interface Cerds (quanbty and typa)
- List of sysban componiants ncludad i Cliant System|s]
- Processors [quantity and rypa|
- Wamy
- Cisk Conralens (ouantiy and Type)
- Cagk Crivg (ouaniily and [ype)
- Ckhar Cormpiorents

- Tirmes: Miewd ROman of Arial
- Size
~Mnimum 11 point lype, nomal

- Fomt

-Flaca Comfguration Chagram Here
-Diagram mus inziude thi follweing:
- raphic repressntaian of Datebasa Server
- Graphic representaion of tha disk subsystem
- Graphic repressntaian of tha Clent Systemis)
- Liek of gyatem compenents in Dababes e Sorer
- Frocessor [quantity and byps|
- Dight Controdlars {quanity and type)
- atwor INtErace Cands [quanity and type)
- Lt of gytem components inchuaed i Client SyeRmid]
- Frocessors [quantity and typs|

- Wemory
- Dzl Controlizrs (quantty and type|

- Ciigle Qv {quariiby end fypel
- OMher companents

- Times Mew Roman or Anal

- inimurn 12 point type, namal

Irahiel Databese Sz
L]

Redundancy Lewst o
L

Clorages
i

Inital Cetebase Sae Redundancy Lavel @ Storage m

i (4

<Jg21> Hixola ¥=E(2)
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<E22>

— 104

TEG:E 200 Clicsd Hardvan
TPCPmeang 1040
The Realty Big YR, ik (b & PG MBS0
Computer Buper Widget Model /m sk DR s LEr R T ¥ - 3 166
c RY0O1234 I{{ P& ¥ E AN BreTH N T 4 ¥ B [
\“'%w’ SebTetal  duhS/ A I
Vi i
— Fat P Usit 4 Discsmmiud 3 ¥e Mainl, N
fitiaa Musbio Sowco Price Owy Feicn Faicn
Snnver Harbwar Cllimst Saitwane
RS TN S DORT M Wit a1, IR 1558 LM i Dpsvsten Siles vld HEE 1 L 258
R [ (1 Lo 2158 25
cmarl, | I8 Cacha o o0
450 CAM Vs (41581 Far
BT Wy D) [al o I"U"I M
DL PO TR ER T P 1w = 7 ERA TR Mo " T
P21 e S0 D Dt 10 -Emstaaard, Fower Cord EH L}
e - | por gtz Y o
ECC Warere Bosed 1 =0
138 3
12399 s
1 ) (]
Survar
ARGE 10000 F PR Durk 1 o b L
ekt i S
GBS0 AP Dk 1 |- 0 102m i
v By, ¥ Lo e s [Py
N Catde, AP M U (T a ™ b T [} i s vty | T Vetr Dot of Db § 56672 USD
SubTotd _ fwo 1 aga || e MR b iemnd
i e g : TPCE Thinughgat b fpst
EEL o B R Born
s - s a Wﬁml"' PrigeFodnm sbee: b 1435 USH
apm 1 EE- LR ]
a i a © A luhrhmmn mmﬁm‘“muw
e i urbh a2 (o peiTwied. Sqrieet et Dased 00 991l e
Suk-Talad nan e AT 5 Tl ATl A
-ﬁ,-nhm-nnuu—m__-pm- ¥ o il
it i ey e s T, i s T s TR g g .
Tihak i
Eﬁ o P - =
Rugsrs & Thraughput: LTS
Hiar-vdine i o it 1 X
ah v Prsing | jan
(= 1872
Il nn mi
Seeardp Cuiud nam sa
Trada Livbup o m
TrvisCnier nasy nay
Treks- Runk = o
Traie Shains nIm e
Tracks-Updan nEl nml
Niaty Ms r{snaes neER Hamn
3 =7y or T =T
X650 im
By IpERAR nm
| == 5184 10
My bam-stinih e 5417 i
SecartpOstad "'\\_ ;} A277 56 am
TroebLyvhag T 21 26 am
Triahs i N T 2 B D6 0
Trach- Rusat AT =R i
Tracks Sni vy VAR A ) Bm
Trube plate_— T EED] zm
[E] [
7 w54
»h[ul-:-d)l'm.l?f;ﬁun Imm
M‘}ﬁﬂﬂo_ﬁ_};}f}ﬁmwm 134
Total Hambedl Joety mipkdne 1 Wisam e tn e mEIRAL




6) TPC—App ¥WlX|n}= 78

TPC(Transaction Performance Processing Council ) ol A
TPC-WE oA/l fiskel  AEA Ak TPC—App
Application Server®} Web Serviced] AT =4S 93 wlxvla
zzolt.

TPC—App WAIvt== dHolEHo]2= AB], §§ AH, e} o=+
Aol AwET dolHE wasts ABH AAIAN 4L
AE7E F3bel A duh & FaAsEAtE SAs) Ha, A5 1
9 A 9 Auze] £ Aes ek
24417k 3659 +9E = B2B AH| 29 AHHEES AEHolA
2 FES Y 299 A StERIE Be 5o IO
=53 Ayg Qe 7wto® TPC—App HlX|nl39] 2=+

TPC—APP Wlx[vi=9] +A42 th53 o] Ao Ut
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o

Scaling and DB

Transaction Population Performance
And System Metrics and
Properties ‘ Response Time
o Web Service Full [&J SUFS SUT. RBE and
Interaction and f—— Repdrt A— Network
Workload profile Definitions

o Weh Object and ;

Logical Database

: Pricing
Desion O

Auditing

7

<8 23> TPC—App Hix|ol3 AL #+4

TPC—Appe 2709 A5 =4 7]50] o,
Aol Mu] Al~"Hmultle] SIPS(Web Service
second)olal F WA= A

Test))oll A2 &3 SIPSo|t}.

A @A o5
Interactions per
H2~E AA(SUT(System Under

® TPC—App ¥WA|ul=A 4 WY

Clause 1 — Web Object and Logical Database Design

1gol A= 71243 o] Aok DB AEE zke] #Ao]
@ ezt el 3

- 8]
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— SUT(System Under Test) : System Under Test; =g A o] A
o] B HAXUEZO] AlgH oA He UES AL} dA5 % o
=g Alold A et DB A1

— RBE(REMOTE BUSINESS EMULATION) : Remote Business
Emulator; TPC—App Y I ZE(workload)ol] 93] =2HE= ATE
Aol Ay dE

— EB : Emulated Business client; UWEQAZ 24
SUT(System Under Test)oll ©iste] HTTPY TCP/IP= Esﬂ/ﬂ
SOAP HAAE Fadk= Web ServiceE AXHA TAs=
O|AEE &g oA 3= AA(e.g. ZEA ALY 2AHE)

— Web Service Interaction : Active EB2} SUT(System Under
Test)AFo]o] F=a1Hk= SOAP WA A2 <=A; Application®] XML=
H dle]HE Web Service®} = A

= Logical Database
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ADDRESS
CUSTOMER COUNTRY
PK |ADDR_ID
PK |C ID - PK |CO_ID
ADDR_STREET1
C_BUSINESS_NAME » ADDR_:TREETz CO_NAME
P i3 =
C_BUSINESS_INFO ADDR _CITY
C_PASSWD ADDR_STATE
C_CONTACT_FNAME ADDR_ZIP
C_CONTACT_LNAME FK1 | ADDR CO ID
FK1 |C_ADDR_ID ———
C_CONTACT_PHONE +
C_CONTACT_EMAIL
C_PAYMENT METHOD ORDERS ORDER_LINE
C_CREDIT_INFO
Slpg = -4 PK |O_ID PK oL ID
¢ DISCOUNT PK,FK2 |OL O ID
- FK2 |0_C_ID PK,FK1 |OL | ID
O_DATE
O_SUB_TOTAL oL_ary
O_TAX OL_STATUS
O_TOTAL oL_cosT
O_PROCESS_DATE
O_SHIP_TYPE
FK1 |O_SHIP_ADDR_ID
O_STATUS
STOCK O_AUTH_ID
O_SHIP_COST
PKFK1 11D O_DISCOUNT
s_aTy ITEM
PK |LID
—————————— I_TITLE
AUTHOR FK1 |I_A_ID
|_PUB_DATE
PK (A ID < |_PUBLISHER
A_FNAME :_g::éem <
A_LNAME I_SRP
1|_COST
_AVAIL
. I_ISBN
P I|_PAGE
|_BACKING
I_DIMENSIONS

<& 24> Logical Database

Clause 2 — Web Service Interactions and Workload Profile

2% o A= TPC—App WxmpaoA AM€EE Web Service
Interaction® <7< A7l FA-8HO] dom, Web Service
Interaction®. & FA %= Workload® X =2Ho] A% o] t},

Web Service Interaction= SUT(System Under Test)olA &
Z+5l+= RBE(Remote Business Emulation)+ WS—1 BP 1.0 712 <&
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=1, Web Service Interaction®] WS—I BP 1.0 124 &4 o3
= H2ESH] Y= WS-1 ] Alo]E(www.ws—iorg)E Fal
sho] gl sty

Application A
(JEE)

Application B
(NET)

TS
0|81t

<& 25> Web Service

Web Service= SIEYAoA &Y 7| =& o4 7[G7t
A5t 71 AFYH ofEg Aol ZE13E XML (eXtensible
Markup Language)s 7IRFo.® A3 A7+ EF3E AZE
do] 7124 TPC—App Wlx|uf=o| Al8-%+= Web Service9]
THet AYe v 2
= New Customer Web Service

— A= A% #HE o EFY Aol o RN M FEF AEF
a4 DAY soE FE

Change Payment Method Web Service
— o] AALAS HAS w ALE-sk= Web Service Interaction
o]
= (reate Order Web Service
- DBell 2% FEARE YYD FEL u%

T
o MZF T 5SS A5+ Web Service Interaction®d

SRl E RN

- 109 -



=  Shipping Process
— WlF ZZAM| 2= Create Order Web Service Interactionol A H.
WX AR ek vl e FE AndEZEAAE AYdd. S8
B FEe Ao kol wi el e i dE HulolE, widE
e 9, 9F AL} 20 A9 AL 39 7 IE A
& AE fJuolE T wiEs A% M=z 228 Fg
=  Stock Management Process
— A A2 FE T wE Z2A A HUZ WA|A & gho}
SR=lcias
= QOrder Status Web Service
— a9 A NHA F4tol] gk RS A2 g
= New Product Web Service
— o WAE ofolHle] YAE AHHE gEsH, AlA
Service Interaction< Test Runs S3lA 1 Z3E W3
» Product Detail Web Service
— ofo] "o tigk g7l thalo] ofol|le] AR E R
= (Change Item Web Service
— DBY Item <l¥/¥]e] [ _PUB_DATE ZE=& 72lste= Web
Service

TPC—App2] Workload®] Profile> <#32>¢} 7t}

- 110 —



<¥HE32> Workload2| Profile

Web Service Interaction Type Required Mix
New Customer 1 %
Change Payment Method 5%
Create Order 50 %
Order Status 5 %
New Products 7 %
Product Detail 30 %
Change Item 2%

Web Servicex= WS—1 BP 1.0 #4°] Z3H =5 FHHoof 3}
., WS—I(Web Services Interoperability Group) BP(Basic
Profile) 1.0014 A&dts X ETE o|fslo] 218 W7 A

=540l AEH

Clause 3 — Transaction and system properties

Transactione DBE W7 3}+=(Insert, Delete, Update %) Z¢]
o 3k G922 A FHHE EEEe] % Fogd uw commite] ©]
FolxaL, FostA] &om rollbacke] o] FoiAH vy & o
A7} 758t
= N23 dAEdE7)dd JIES & o A HEws g9l 3=

Q o= A

=
= HA7HA ZEA | QlEo] =53l (commit)

o

-

- 111 -
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ol

= o] F bt e FVF HASHH AHFE oAl AlFsloF & (rollback)
DB A eles 2230 24 Transaction ACID 4= 7}
Aok et 1 AYe v Zut
»  Atomicity (1AHd)
— All or nothing
— g EdAHo] A (commit) =W BE @7t fAHI 3 EWU
Aol FEEE e a7t HAE
— d& 5o, MA o5& e A5 Af olFo] RkEoA]aL o] d
o|Fo] AAEHAUY(AY) T ofF W A (S
— Atomicity Testi= Create Order Web ServiceE &34 %13}
» Consistency (d¥#4)
- 38 A A7 =g A ZHert dAsHA] FeE 1A

}\]/\Eﬂ /J—EH_J %].

~ saaye Mgho] ZAHoln EadHe
AEHE d3E A BRES

» Isolation (5 %HA)

- wAA e R e ZAY DBYHE B

- EAH EANAS dREA 28 0e SAAe) oo Eny
B AYHa o]gst HJHolE= d#H FHE WEA &A 2

» Durability (X574)

— At Transactiono] kR 1 AH}E AEHHo7 WA

— Edf o] dd ANl HH AlAH] e xrF HAsHetE O &
= A&
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Clause 4 — Scaling and Database Population

TPC—App #WMX|vt=2] DB Scaling A4 ¥ EB2 sAbo] 25
Al A, ITEM Ho]E2] cardinalitys NUM_ITMES®] <]&] A
A a, STOCK Elo]E, AUTHOR Elo]&¢] cardinality:= ITEM
glo] &9 functionol ol&f AaiAA F )

TPC—App WXw}32] DB cardinality:= <3¥33>3 7t}

<¥33> TPC—APP Hlx[o}3 2| DB cardinality

192 * (number of
CUSTOMER 575 10,752k
Configured EBs)
COUNTRY 92 54 4.85 k
ADDRESS 1.4 * CUSTOMER 154 4,139 k
ORDERS 10 * CUSTOMER 126 24,192 k
ORDER_LINE 5.5 * ORDERS 56 59,136k
AUTHOR .25 * NUM_ITEMS 49 1,225k
ITEM NUM_ITEMS 789 78,900k
STOCK NUM_ITEMS 18 1,800k
Note 1: Hlo]& Ale]=E= 1007H¢] EBE AH4 3 Afo]= Note 2: row?] Aol o] &
Atol == @ AMEe] ofyarl, AERbI HAlx Hjgol tieiM = A FokE

- 113 -




Clause 5 — Performance Metrics and Response Time

TPC—App ¥lx|nt= 9] A= ol Fg Aol AW SIPS, SIPS
A, SIPST H]-&, +&E I Solth

SIPST Web Service Interaction Per Second®] <FALZA] %4
Web Service Interaction® <& 993l , Web Service
Interaction®] & &dst7]  #ste]  SIRT(Web  Service
Interaction Response Time)& ©]-&38}7] ¥ a1, SIRT+ <% 26>

oAlA T2-T13} o] SHEH.
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T1
TEB — i — s
T
i
mn
e
g B R L B IR S
T2 =Next T1
TR ey —a—
"
M
Next Trs

e

| XML Serialization at BBE | Direction of

| S5L/TLS Encryption at EBE | communication

iom open

| HTIF Header

SOAF Envelope
SOAP Header
SOAF Body to SUTT

Request Data

r

TCP/AP srmor & eITor Tecovery J -

-
to EBE
to SUT
.
-
.
HTTP Header
SOAP Envelope
SOAP Header
SOAF Body ta RBE
Response Data

| SSL/TLS Diecryption at REE |

| WML Deserialization at RBE |

‘Check that oulpui requirements
are met at EB

<12 26> Performance Metrics and Response Time
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Clause 6 — SUT, RBE and Network Definitions

TPC-App WARIAE £ &87] 9@ A=
3} o] Fas|ofo} gk <
#42 TEHS) 8 AAAA, 7
49

SUT

Workload Driver
(RBE)

Application
Server

i ===l
Purchase Order Verdfication (POV)
£
Faymend Gateway Emulader (FGE)
&

Invendory Condrod Emulater (ICE)

Internal SUT Switch

Database
Server

i)

Disk Storage

<& 27> SUT, RBE and Network Definitions

» Remote Business Emulator(RBE)

— RBE(REMOTE BUSINESS EMULATION)+

2= (workload) & & o]l& AXE9o] HEXAE

— RBE(REMOTE BUSINESS EMULATION)+

TPC—App ¥

SUT(System

Under Test)ol]l t3F Web Service ©]47¢l B|ZUAE o EHolA
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£l
* Business Session Length(BSL)

— HlZz2Y2x Aol dAH &9 Active EBel 93 &&#st=
Web Service Interaction®] 7]~

— Customer 1D, Business Name, Customer Password

—Hl| =Y Aol AAEH, Customer IDE A staL, o] &3} I
29 =5 MEstal Web Service Interactions 43k}
» System Under Test(SUT)
— SUT(System Under Test)&= Al Ed o)A &= ofZg Aoy
© AXJEE ¥
— SUT(System Under Test)ols= WEY A 4, o|Zg A4
Hu) A2E DB A AzEg BE EY

— SUT(System Under Test)® thea} 7+

w F8stE QHH o] ~E T3 B DB HA~

* TCP/IP 270 FAlel o3k A EZe] AfyA ol

nE ojZ Aol A& Web Service Interaction® 2 &

= Purchase Order Validation(POV)
— POV Al aziolyt Alaf aiAfo] A= s
a7 AES FAstE YFAI Y-S Uag
— POV+ SUT(System Under Test)ol] ESHE R &= o] FA| 2~ H]
» Payment Gateway Emulator(PGE)
— PGE+ Create Order Web Service Interaction®] g+ F-#Fo. 2 Al
S7tE dAe] S8 H3ete FAIAHS i
— PGE+ SUT(System Under Test)ol] 35 A] @Fi= o FA|~H
» Inventory Control Emulator(ICE)
— ICEx= F-712%1 ofolgl AL QF o) whol A sl= 9 F-A| ~H
= WEd
— ICEx SUT(System Under Test)ol] ¥38tE A = o HA|~H

5

—

rlo
it

]
H

o

Sy,

g

Ashe 49
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» Shipment Notification Emulator(SNE)

— SNE& Fedex, UPS &2 % wEdAE dxsh
— 95 wiEFA S EAEY] S od 2 S 23HsE
xS = P A7 £H = EFLE o] &F

— SNE+ SUT(System Under Test)oll &= %] &= FA]~H

Clause 7 — Pricing

Pricing @& W&& TPC Pricing 7745 %38y, A7 F¢t
Al gFs A8 ok 6‘}#(Contmuous Operation Requirement)# %
A2 & F2S Y3 g2+ SUT(System Under Test)oll
FEgE o 7}ﬁﬁ;§°ﬂ HESd =] a1,

A9l 2 gl A% (Archive Operation
Requirement) 712 A4 ol whd Fojof i},

TPC Pricing 749 X 7k @ FAES the
I}

» SUT(System Under Test) 7}4

» EB(Emulated Business), U EY A =&

» RBE(REMOTE BUSINESS EMULATION), PGE, ICE, POV H]-&

= AdLETFEA &

- BbHoE AgEE S/W

ot
i)
)
\‘IO
rlo
e

Clause 8 — Full Disclosure Report

TPC—App #lX|nt=a =3o] dgHH o= Qofstu Hulsle=
HETHIAM7E AEEEA YA =W, Overview, Pricing,
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Numerical Quantities® 43 %t}

Overview page <A

Some Logo

Mothra 2000

TP('-.—\]J]) Rev. 1.1.1

Report Date
7/4/2003

SIPS per App Server System

Total SIPS

10.439.6 SIPS

10.439.6 SIPS

Price Performance

Availability Date

80.42 3USD

July 10, 2003

Catgegory

Application Server Systems

Average Response Time

Clustered 10 03
Total Cost End Users Application Server
839,506 $USD 550 Excalibur AppMaster XII
Managed Runtime Distributed Transaction Mgr Web Server
Merlin 3.0 Pivotman

Ramoth Webmaster 11

Database Mgr

Message Queueing Product

Other Software

Mrs Murphy’s DBMS Me

ssage Master 11

Bambi’s NET MISL Optimizer

1

7

Enterprise Switch

SUT

————-_1 b

-

s

Workload
Drivers
(RBE)

SNE POV PGE ICE

Internal SUT Switch

Application Database
Server Server
| ———n ]
|
y y

Database
Disk Storage

Num Operating
Function System Systems System Processors Memory
Application Mothra 2000 1 Exec 8 16 Thunderbolt IV 8 GB
Server 900 Mhz/2MB L2
Database Server Mothra 2000 1 Exec 8 16 Thunderbolt IV 32GB
900 Mhz/2MB L2

<2 28> Overview page
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» Pricing Page <A

. Mothra 2000 TPC-App Rev. 1.1.1
Some Logo Report Date
7/4/2003
SIPS per App Server System Total SIPS
10,439.6 SIPS 10,439.6 SIPS
Price Performance Availability Date
80.42 SUSD July 10, 2003
Description Part Price Unit Extended Discounted 3-yr
Nurmber Source  Price  Qty Price Price Maint

Application Server Hardware

Mothra 2000 Server MO716-DDN 1 $100,000 1 $100,000  $100,000 $24,000
CPU4x T00MHz Thunderbolt IV, ZME L2 MO747-2MB 1 $22,000 4 $88,000 $88,000
MEM: 16MB L3 Cache MO714-SPD 1 $15,000 4 $60,000 $60,000
MEM: 4GB Memory, SDRAM RAMS12-4G 1 $24,000 2 $48,000 $48,000
ACC: High Availability Package MO7001-HAP 1 $25,000 1 $25,000 $25,000
ACC: PCI Module, 3.3v PCI3-MOD 1 B400 4 $1,600 $1,600
ETHERNET: 10/100Mbit/sec, PCI 32-bit E1010052-PCI 1 $135 2 $270 $270
ETHERNET: 10/100Mbit/sec, Dual Port E1010053-PCI 1 $3oo 2 $600 $600
ETHERNET: 1000Mbit/sec, PCT 64-bit E10005 1-P64 1 $850 2 $1,700 $1,700
CTRL: Fibre Channel HBA, 64-bit PCI FCH201-P64 1 $1,700 2 $3,400 $3,400
CTRL: SCSI, 2 Channel LVD, 64-hit PCI PCI50233-P64 1 5765 2 $1,530 $1,530
COMM: 56K LAN Modem MDMS56 1 5275 1 $275 $275
DISK: 18GB Drive, 10Krpm, SCSILVD HR110 1 600 2 $1,200 $1,200
PWR: AC Entry Module, 3 PH APA1000 1 $2,000 2 $4,000 $4,000
Mothra 2000 Value Add Software MOT00011-N 1 $5,000 1 $5,000 $5,000 $324
Mothra 2000 SW Update Subscription S200016-L 1 $16,200 3 $48,600 $48,600
3-Yr. Cmprhnsv-Gold Sve Wrmnty Upgrd WADT 1 $22,992 1 $22 992 $22,992
MONITOR: 15-inch Color VGA2100-P 1 300 2 600 $600

Sub-Total $412,767 $389,775  b47,316
Database Server Hardware
Mothra 2000 Server 1 $100,000 1 $100,000 $100,000  $24,000
CPU:4x T00MHz Thunderbolt TV, 2MB L2 1 $22,000 1 $22,000 $22.,000
MEM: 16MB L3 Cache MO714-SPD 1 $15,000 4 $60,000 $60,000
MEM: 4GB Memory, SDRAM RAMS12-4G 1 $24,000 2 $48,000 $48,000
ACC: High Availability Package MOT7001-HAP 1 $25,000 1 $25,000 $25,000
ACC: PCI Module, 3.3v PCI3-MOD 1 B400 4 $1,600 $1,600
ETHERNET: 10/100Mbit/sec, PCI 32-bit E1010052-PCI 1 $135 2 $270 $270
ETHERNET: 10/100Mbit/sec, Dual Port E1010053-PCI 1 300 2 600 $600

<&29> Pricing Page
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= Numerical Quantities Summary Page

T Ut Mothra 2000 LT LT RE
7/4/2003
SIPS per App Server System Total SIPS
10,439.6 SIPS 10,439.6 SIPS
Price Performance Avallability Date
80.42 USD July 10, 2003

Numerical Quantities Summary

SIPS Interaction Summary

. . Min Avg Max FLi .
Interaction oo, | Interactions . = Percentile
Mix% Count Resp Resp Resp
Name per sec . . . Resp
Time Time Time .
Time
New Customer 1.01 2.02 14544 1.34 1.55 2.65 1.60
Change Payment 4.99 9.98 71856 1.50 1.88 2.99 1.93
Method
Create Order 50.15 100.3 722160 | 2.03 2.50 2.66 2.60
Order Status 4.91 9.02 70704 033 0.40 0.43 0.50
New Products 7.07 14.14 101808 | 0.42 0.55 0.66 0.63
Product Detail 2085 |39.7 429840 | 0.78 0.85 0.97 0.83
Change Item 2.02 44 31680 0.56 0.66 0.78 0.75
SIPS over time
12000
10000 —— ——
8000 /
W f S tabllization
= 6000
o
4|’J|:|I’J l Memsurment
2000 %
Ramp Up
- = ™ = = v D = e &4 & 2 —~ & & ¢ ¢ o
Elapsed Time in Seconds

<12 30> Numerical Quantities Summary Page
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Clause 9 — Auditing

TPC—App WlX|ut= ZA3}= TPC7F ¢1=3F 7HA}F ¢lo ¢ste] 7¢
A7V o] Fo]ZofF &t TPC—App HIX| vt qf Aol = A7} o] F
A= ok}t Algte] tiste] Aol o 9l

7) SPECWeb2005

® SPECWeb2005(%] AW wWix|nl=) 7] &

SPECWeb2005% ] &74olA] FEtolAEE A Au2s A¥
gt § AHE HAma shr] 93k SPECS] #lA|mba Etofth
ojglgt WA mta == QIEUY] Hgd ddE ugdt Auav)
Wl A 7hsstA gl waf, vdst des 7H AW E 48

2 A Hal Aeo] F2 P AHE =R w21 g84
o] £ ANH2E AT WY& st . o)¢ B2 8=
MHE Au]2= g3t o] & HokE FA|stete] wlx|nta o EH
Ht Asol £& ¢ AHE ol&str] g 54 Vl+s L=

A mt a2 A2 g8 AFYH 7S5 A4S AR 37t
A7) =olnt, ol g WX wtA k- T ) Ao A
Hrlste A ZEaow SPECWebo]l ¢l
SPECWeb vgt H{dog Ajdo] ogtgo] Aj=f HHdo] <
Tl o, 7 HtolE SPECWeb20052 wE 3t} o
T AR OE ) AE ARHo R Hrkshr] s iE 229
o2 7]F°] SPECWeb99el o] Hilmde] =z ol
SPECS 1988y 11¥o] A ¥¥ o]z HP, Knfo]aZA] A8 =

iy}
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® SPECWeb20052] whetr 314

= SPEC95

SPEC95+ SPECelA wx3 wixnla 2  SPECint959}
SPECrate_int95, SPECfp95, SPECrate_fp95 T 2% F&% o] )
=3

= SPECWeb96
SPECWeb962 SPECe] Qg wlx]wps] Wb 0 2 A Wl 2}
= 919 e AW /W, AW S/W, SEelER A

= SPECWeb96 7} W

Py o 2= Felo|dES oA SPECWeb96 S/WE A A
B 5o Feks wAste] 4] Bl Hsks Web BrowserE Al
BHlo]A ah=t AgH-eh=0-1KBE 35%, 1KB—10KBE 50%,
10KB—100KB 14%, 123 100KB—1MBZ 1%z AIA7]H,
NCSA, CommerceNet, Netscapes 2] Ale]Eol Htsl= Clients
of gt 21E 7Nk 2 Q3= I Alol =, Wk 5& )
I AT EHelAES] FE AHE ZIPFHRE o]2A T F e
T/dolH H i, Aol A8ty A A es o] E3HE ] o
23 gHAIke] 343 =Ed w7hA §atE "z SAIZITh

AB o] Aels ol 23t FElel o= & wrh ) MWy MHus
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—
H
g
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ko)
D
s
=
=
-

1
||\
o
rok
v

Prime client

Manager (perl script)

(reads config file, creates workload file,
establishes tcp/ip connection with each client,
synchronizes the benchmark run, validates results,
produces results summary)

Client
TCP/P TCP/IP TCPAP

['Clients .d'aEmDn] [Clie"n'ts daemc'm] [’Client-s'- daemon]

HTTP1.0/1.1 TCP/IP

System Under Test
(sur) D

HTTP SERVER Fileset/
LOQ

<J8 31> SPECWeb962| #ix|otd F4T

SPECWeb96-> Al2®lo] dwl} g4 o2 HTTP(Hypertext

Transfer Protocol) GET &.75 A F Jd=AS =AHI}E=E
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AAF At welA] SPECWeb96 testbed A1 thakel 1 A8
HLEESOIE 3t ¥ MAI(UNIX =+ Windows NT ™Al)
3 o] o] FgloldE walow FAHEC, Fglo]dEAE
SPECWeb96 AT EQO]E o] §olo] AH AZESojo] ~EFHXA
5 T A9 A ol g A sk A AZESo
7F A& Aol e 23tE L g Algte]l 5438 AstkE w7hA]
MAs] F7FE T ol ®A MWTZE 3= A S T AE A
Edo7l XYt 29 AW HTTP 2o 471 =¥, o] o]
SPECWeb96 4% A47F #tt.

» SPECWeb96¢] #d4-aF A4 wWH

SPECWeb969] #gF-ate= oe] MM EFEHe = 1(Log)E #
2151 AARHAYG, HA NCSA(National  Center  for
Supercomputing Applications), HP, HALA}S] =15 X3},

0] = Netscape¥} CommerceNetAl = F-E HE2 Q oF 2} 57 9 H|1uLd}

Rom, ojefet RIERRE gl 7|9} dA2~ RIE}e] A
7F wl - AR E RS s HTh S, # B ) A
7F oA 22 Gd (A4S 2 Al 84 e 92E 9d 5)S
Qsta, E-Ee] AN 4 KB AV|E zhe A (i
HTML std & 1319 8 139 5)& 873t 18y 1 o]
T Z717F SUFehH AAl~ RIEE HAF A odE
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olgfgt 21 o]y A1S V|Wre =, v 7FA] Z# 2 (Class)
o] A EZHY AgFetE A5 S, <:x34>° e A
218 1KB o|3te] gde AA dA29 35%, 1KBolA 10KB A}
o]¢] 3} MA| 2= 50%, 10KBol A 100KB Alo] &) 3} oA ~i=
14%, 12131 100KBol A 1MB Ale] 9] 3t AN 2= 1%E 244
um 7V e}, wek zF S o 97), F 36709 AV S ztE )

= /M <3E35>. 1y & S Wol Ao dAA A= 7Y
&1 FAESE FA O = Poisson XS zZhe=tha 7FA S
oW 9} (dE £9], index.html)o] t}& A r ) 2} W4
1 E UE GAd(dE £°, mydog.gif) ofF Z=EA A

>
W ot 0 ﬁ

>

<HE34> Class & mg! 37 3 HMA HIE

class0O 0~1KB 35%
classl 1~10KB 50%
class2 10~100KB 14%
class3 100KB~1MB 1%

<FE35> 2t Class oA md 37|

class0 classl class2 class3
102 1,024 10,240 102,400
204 2,048 20,480 204,800
306 3,072 30,720 307,200
408 4,096 40,960 409,600
510 5,120 51,200 512,000
612 6,144 61,440 614,400
714 7,168 71,680 716,800
816 8,192 81,920 819,200
918 9,216 92,160 921,600
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vpAEto 2, M 9 throughput ZITHA[7F Aol whe} ZdA] 3t
§re] 7178 S7FE ol oF et oli= S Abo] B Q17)7) &2
A AbelES] A2717F AXlv= ofnjsk= Aol ohy=,
Au el ool Sdv= As ndt. 53], T4
Alzago] F uje] s Zie shhel & AaFlew giAE

= %
3 7HgE e Aol B A= AR, T A E A 9]
|
[e)
=

] O
=

Olf JFU

o ox ) o™
>’_\|]_4 >\[

K A = I I e
%0,
o

Agol tha FHE T s Eiro] HYH O FAehA s
= He welslol @k mebd SPECAA: 44 sl g
717F A A38], = throughpute] 482 AZA o) dA s 53

a7 29z TS BT B9 O S5 AA 3

Heke] =71l ﬂ%fﬂ]‘}i% 24 $H4= sart(throughput/5)*10S

£t Throughput =7kl w& HeaH 4= ® Q3 yiag &

A7E aofet <3E36>3 Hr
<336> Throughput & CIHE2] 5 & LRFt CjA3 2+ 37
Throughput ey F t2a 33 A7)

1 4 22MB
2 6 31MB
5 10 49MB
10 14 69MB
20 20 98MB
50 31 154MB
100 44 218MB
200 63 309MB
500 100 488MB
1000 141 690MB
Qofsh, of# gk ARk ol W] FWH o gk & o]
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e Zeze] 979l shelo] A $36709 HUZ AR
SR SHelel dak AL RE T Lol A 45

W, 7 UdEe Ei 2 9o F yelas % oy
A5te Forol wheh BAE B ol A9 Q7] Qe el 2
o RE B, Bl WelY] HAL wEC U

== T

= SPECWeb962] Wy &

SPECWeb96- alut o]/e] Sefo|dE(EE =dfolH) Al 4~HE
o] SUT(System Under Test)ol] W3l HTTP GET &£79 %<
535 AAE =S . SPECWeb962 o]t =efo|HE &
oli= FA=E AT, SUTOA FasE= HTTP AHE Ald
He Ao ® A A7F FH gk

{

SPECWeb96% ANSI C9} Perl® F-dE=d], #lxnta =g}
ol o} AR 7= CE, & 34, BHuAa A7 T2
Perl5®2 FAHATE 53], olgdt dojE2 o8] UNIXY NT A
28] g o]AE F Utk 5AS e
SPECWeb96¢] C 3=+ SPECY ¥ t&
(SPEC SFS&&% <#zl) LADDISEZHE Ee o3 wgir
LADDIS+= UHIES AdoNA Fat Y Z2AM23 285 %5
= IYAYIE o)n AFEEE, SPECWeb969] 4= LADDISY
NFS #d Z=nk HTTP Z2EF 875 A Z=2 A
E=

= SPECWeb969] &7
&9, SPECWeb969] #A|ZE HTTP GETWHS HAEFO=R
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2 POST, CGI Call, ®Het7]s=5ol whall i#febA| & glom,
HTTP 1.0 3t A Ysto 24 Session A7 5= 7HA+=
HTTP 1.1 APatA ol dom, AA 482 g4 <2 WAN
oM HAEVE oyt Holth, wepa Huh gk s
[ 712 ¢8ke] SPECWeb96- 20001 29 SPECWeb99& thA| 5

Atk

- SPECWeb99
SPECWeb99+ SPECWeb960l4 g Ao m 2glialis o
o BAbe FAolAE Aulssti W Al AFA et

d9-5 AlEHolAH st Ao =R 7Zh7bel Fu|o] A= ZF2 ofo|FE o
ZNE ool 2 AU ouX Fom AT HAEC AL

= ) Au o] Jhgrell Algko]l §1ow, DBMSE L3 HAEV}

ofym, e} SetolAdER FAHY = Wedh § 7oA 9

HAEE 93 Ao}l B3k LANSH A2 gl2~Eo]a, WANZ}

A& g HAEZE ofym, MW7t A2 5 = Hd §A

A4 (Connection) =7F 237} €}, 3 SPECWeb99& Al 2~H

TTEAY 22 Al | Zlo] olyurw, AHE% g 98 5
S =S

S AESA T e AESa 9

o3

iy

— SPECWeb& 91U/ Eg}Y Web Server A%S =A 3t}

- %7] 8] =M= HTTP requestE AH| 23 AW €S
SAsHEA, AH 4 HolAol tE AH Fel THE =
— 20054 119 BARo®w F& 7]30] SPECWeb20059] AOHH

o A = A
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Cllent) [Cllentj (Cllent

= SPECWeb99_SSL

SPECWeb99_SSL& SPECWeb99el A Secure Socket
Layer(SSL) ¢ts3l/ets )=o) F71eE WxnlaE =3t}

— SPECWeb20052] A <]

SPECWeb2005+ Standard Performance Evaluation
Corporation (SPEC), H]9&]1 4] 15, Al2=®l &3 AR, o8l
AT GA, AFE ML A o5 NLE AT EY ] 7|2 AE
o]t} SPECWeb2005+= & olal &<l 4 #Ho]x] g~ tha}
of Qulag AFeE AW Ange] $HE #7487 st o
ARl H AT

— SPECWeb2005¢] E4

SPECWeb2005+ SSL(Secuure Socket Layer)¥} non SSL9]
=S 2 Yst= SPECWeb999F SPECWeb99 _SSLe] &4 Z 2
agoz 1 ApEAbe Al AdAola A UMY ZHFE W

A ul= = EFoltl, SPECWeb2005% b 71#] HlFAlo] 2ol BLE

-
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= 53 9 A E SA-S= A Hus o5d39 g 9 37
= AHe] st 2 Fel 34 tha3 2ol 3714 (banking,
ecommerce, and support)® TA}Sl FH o

2ol A session—based® 2 HE =4 7)ES
2] Fatoll gk Mix|mtA e} AW E o] &dk= AR} o g
Bo} gekel s aAE 24T ¢ Q.

SPECWeb2005% HTTP 1.1¥ SSL(HTTPS)E A Y3l &
A A AZEYO]A M ALgo] 7HE3s)T)

SPECWeb2005 #lX|nta HI2EE 317] 91814 W=l AH
o} FEFolAE Atolo] sttt o] Fe] HIELAE F3l ddste o}
gt WAvE SEs Z4zhe] SAANA EAEE o Wi H AL
fileset> Ao 2)&] A HL). oju] T} HAE B4 o E
ol Hl2E 205 98 I iAvtas O SA A= AL
SHh

!

p

< WdelM vE gojd Ade egFoeRN A AEE H
5 5% 3k elth. SPECWeb2005& F3 0] ]
A= Aol whel 7R Z8 He] 7HE 5H :

= SPECWeb2005_Banking, SPECWeb2005_Ecommerce2}
SPECWeb2005_Support® A Tt}

o )
O o
it}
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SPECWeb2005% U3 22 54 & 7HxIth

D 1714 9] BAEE Ao 37122 ZAAR3 =Ho 7 A
st¥l 3% (Banking, Ecommerce, Support)s s}t

@ Client/prime client= HUt} o] XA 7}ststr] YA Aap=
=2 kA3t A oAl #d kT

@ %719k QOS(quality—of—service) ol A § #Ho]#] 7|9k QOS
= W3} skl

@ Hlo]A & 27 Atolo| User think time = %83}

® Client®] §94< A F7} A7a, S yste 24 74
sele Batel AestA & & 9 T sk

SPECWeb2005¢] 43

SPECWeb20059] = 4719 =83 =g Aol =z F+A HAtrh
Zeto]ldE, Prime clienet, ¥ A % BeSim. o] =84 +x
=, obefel S Fsko] AXstar 3l

F}oldEE= Mujo] HTTP 84S HuUal Aujeo|A HTTP <
S wre 58 x g go] Adsit) o] A4S FFestr] Y&, S
23 9 Prime client 2132 zpul= A H Ao}

’

Prime clienet= U2 Zgo|AEES x7|3}elal q5S 545}
™, ¢ A8 2 BeSimol| thate] 2713 FEE spE A7), WA b}
A AP AFE Rol AHsts 9T 3

£
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Client 1 s Client n

Web Server

<J833> SPECWeb20052] =2|& FMHA

A AH = st=doler SetelAEZE BF 245 FEoIAdE
25 H ARE FHs= Aotk

BeSim< ¢} A7} HTTP S5 (& &9 14 A%)S 483
7] 93l 2o o= 549 ARE 3] As oAE AEE
okl 5} back—end Ao Zo3 AL AHE g EHOE &
ol Zdastt}y. =, BeSim BFe] $] A B ¢} back—end #7gel L&

& Al Alolo] BAL Bl 3] 98 EAF

Primary Metric(SPECWeb2005)2 &2 (oF2]) oA YeELH nf<}
2ol 100 we=EA AA{pH} yEol Az et
(banking, ecommerce, support)®l] et H2] ghs &2l 3 4=
on, SPECWeb2005 Primary Metrice 3l 27te] 2] F3)

Gl BEY B A2" A4S AU
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SPECweb 2005:#[bank_measuredjx[ ECOMIN erce_measured]x[support_measured] <100

bank_reference ecommerce_reference support_reference

<% 34> SPECWeb2005 Primary Metric Calculation

AE-3) submetrics AT SAIHES A G912 YEhdH, o]

e HET F AAY FAIQ] AEAF MY & YERAT
Primary Metrice Aol Fgg#< HAFEES HAF1
submetrice QIHYS 3+ ALHA I Alo]ES] EAES

workload—by—workload viewZS £l A|& 3k},

HTTP A® e =] F3h= 3l o]Ate] ZElo]dE Al 2~H 9
& dojubal Prime clienetol] 2] =9
HTTP &3S AMujo] Hujar ES &2l

ot i,
=
)
iy
)
£
re
(m
rr

ot

ol = HTTP &3 o] HuUo] X3, ¢ & H5o=2x 4

Btk AYA o, FASHY BE QTS oluA el a9
vpolEe] &, &5 AR, QOS J1E AAelA QI BueldE

of 715 €.

)
B0
0

F=ell AlZfoll kA, sl o] 4kl SEfoldE ZEAIMES
Zh ZEfolAE A 2=Fle o&f AJAHE T o] ZRAAES V| ¥
E(1099)5 W2 A, Test.config ol = Al & E7E =

52 MET dd BE SYo|JdE ZEAA Eo] AFHEW, 1
E Al 2H"l2 Prime clienet®l] 2|3} run—specific %7]3}<}
=H] 3}, Prime clienets 74 JUZ2HE U =33

Value 53} Test.config, Testbed.config , Workload—specific 773
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g (o): SPECWeb_Banking.config)E 1S #Zo]il, BeSim¥} <
MHE g 27]3HE 3T Aot ojuf dAdo] AE A o
Prime clienet:= 2t 0| E T2 A5 %73} 3t} R E
37} Aad o2 nA A Prime clienetE-2 Hl =
Zolth, Wix|ut=27F F52 o Prime clienetv 2+
ANAA B Holy A¥E T, o] A(RE RO
Aol o] AHES 7|F3rh Al W] BE whgo] Eubi, ASCII
text report file ¥ HTML report file 202 FF B 11 1Yo
A2 Tt

A AAES v WAetarE F&EEHE FQF dH5Hoe=
HTTP ABo] SHES B+ load—generating Z2A|2~/2~8 =
o dxzit}. z2F ~Ag =5 workload—dependent AHEf 2]
= Wald A AT S A7 Aolth AZFEAE A4 Al
I
=
o

o
gw, 2 sdss e 54 AN A AL ol
uk i )

ll

KD

)

e >

fm B
Hoatopt N R

Ny
o
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I I I | I I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
AL B c DB AP
| | | | | |
1 | | | | |
| | | | | |
| | | | | |
| | | | i | | |
| | | | I I | |
| | | | I I | |
1 | | | | | | |
A THREAD RAMPUP_SECOMDS D THREAD RAMPDOWN_SECOMDS
B WARMUP_SECOMDS E RAMPDOWN_SECOMNDS
C RUM_SECOMDS F  RAMPUP_SECOMDS

<12 35> SPECWeb2005 Benchmark Phases

thread ramp—up period(A) = load generating Z~d=50°] A
Au = 7)be Eeig o] WA= e 24 olal full-load

spike9} oA WIAviA H&YS AAE] Brki= AFEARE activity

2 2¢FE= dAolt}. warm—up period(B) &= A]2Ho] A =4
Ao ol AMHE HA3 & = A= 7IZFolv. warm—up period
o] Lol RE AHNEL load generator25-E o] ¥ a1 t}A] g
A5 A AT webs Ad 7 o] AR doll 7] 5E o w gk
oelEx WXwlz #©eo] Ay JFgFS WA F=th orun

period(C) = WA|vta A7} 7] F¥ = 5o Algtolth, B&
HTTP 83459 Ay viA et Wixvia A3to] 7|5 €. thread
ramp—down period(D) = ZF3HA A 2] widjelar Azl Ho,
o] AL IE |pad—generating threadE©°] G A& += A]7Fo|t}. H]
o] 7|7t =<t load—generating threadE°| o343 A= &7
Huja A, BE Ao 7158 Ad 7)o 2ollA FA

o
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Aolt}. ramp—down period(E)+= A e} ZElo|AE A 1E9
"unloaded" FEIE w7 & TR Agbolt), oA =t
S test iteration®] A|ZF A TCP AH4YA connection clean—upS <
5l Z8-3k A17HS &Ry §gk 7|17kolth. ramp—up period(F)+
T WAL} A A diXutz Ad 9HES 98] warm—up
period(B)E Al gttt 222 AW e <7t o|n] 2l (5-91) €
Aldolgtar 7hAsket, 1A 142 thread ramp—up period <}
run period AFe]oll A steady—state FEjo] =E37] 93k 1 oS-
o] whE-S Q3 v #S AFS @ 3kt). load—generating thread
= HTTPA W9} gk | AYAHA 52 83 v Aotk 1
g T AR ofy gl 11 Ao e o]u|A] requestE W
=7] g F7F AGA S QARSI o] A 1 AW 9] o[ A] )
dS 8H37] gk HYE AYHAES AFEste Ak Bokg-A

g5 st#al ghrh. load—generating thread®] 7152 §§

t

ool A Bol e o|uAE FHeA ettt 1 A, 7o) A
HAolAE 8 8= 1 FHelAe omA] U
workload—specific configuration fileZ25H 3] & E o},

load—generating threadell 93] 23 ¥ 2z} FHo]AE 23], load
generator= HTTPAH | &3S HuU7] vl2 2] BlojmE
AlAbskaL, 21 Hjo] x| 7} Rrobxl wiA|Eh wio] E G-l A Elo|H &
Wk wek RE A ¥E olux] mtde] 2te] A7l @ A
AL, BE AEY oln A S e HolAE {3 HA
7

, ] Al
7ol mekaby] 98l BH o)A $F A7hS sk,

H
3

oo
L O o

-

T2 SHES AFgH Holx SHAII AW 2P F-5hE
< 9% ZH7be] QOSHRE, S9she QOSZE=(TIME_GOOD,
TIME_TOLERABLE, or TIME_FAIL)E= Z7} € Aot} ‘A&

9] oA Prime clienet5& RE Fgo]dESZRE 3% 2

- 137 —



@ dlolE & Hata o1 de] WXwhA QOS V1Eel whiA A%

.

e

= SPECWeb2005% Workload Design

SPECWeb2005% Workload Design®. & A A 374 & FE =T},
= SPECWeb_Banking

SPECWeb_Bankinge 2>2}Q] 23] 5o A, o] 2 H-
tell 9l BE Q7% SSLel 2A &S 3

AuLA Q) Banking® Fol 4 &7 HE ARG BAste] 47449
Aea e BRste] WArtaE FaAwc 4744 BEe oo
%

@D Account information access or Account Maintenance

related
@ Bill Pay related
@ Money Transfer
@ Loan related

SPECWeb20059) 4= 712 SPECWeb999l 49 Banking? -9l
3k A 8-S BAEte] 7]Ed EA487] ojE Y FES B}

shaia sole.

= SPECWeb_Ecommerce

SPECWeb_Ecommerces= #HE A}-&A}7

A7h FEg da, TuE &ests Ue

_,d
2
]
o
oY,
1%
ol
ol
K
a<?
=

il
Hd
o
r
e
»
e

-
Iy
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= gF2He 98 st Wit Holx Av|E BAHA A7) 2
M uEel e BAZ noy] 9ste] I wuge Zor s
gk ool AAFQ AAGAY Ato]ES] 7= wdS sfEsia
AEE e me JRs L2490

Au
oo
&
s
rlo
L
Xl
i
—
oX,
it}
Au

— Browse : ZAAMGA (M, ZA}, browse, browse_productline,
productdetail)
— Customization : FE A

r
=

— Purchase : A

Ecommerce State Diagram

.15}

update [ 1o}
[0.40) =} 4 iproduct 2 (browse
(customizel) P detail) 3 product line)
[0.70]
= = =y —
; (xS =
5 5 | |E
2 2 2 5

o102

update 5
[0-30]C:®izezj Change C:[ 0 findesx) ﬁ2(brow§e) D[n.m]
region [0.20) [E)

Fupggie 7 Change keyword
) (custo mized) or refine [0L70]

= 3
5 |15 chance from
& 12 Gl | ather states]

010
0 05)
[C 0]

) (55 0)

update quantity L
ar save [0.25)  (cart) l [ 4 tlogin) D |[-0059IDI] fail (%]
/ I
[Ty 3
s

wio purchase
wd purchase

078

=
ic]
B
=

10 (0.95) i0.95)
[ (S;Tﬂin‘.g ]_[ 1;3;::!;9 ]_ 12 (cordimn)
eta

® Note: the first "save" from State 8
takes uzerthrough State 3 Qogin)
and badi ta State 8 (cart). If this
happens, uzerwill not login again

<13 36> Ecommerce State Diagram
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= SPECWeb_Support

SPECWeb_Support+ vendor®] support web siteE
87 918 viRkel Sk gk AFS AL, f
ol Y2ES HAAsta, 54 Fol SAT fFad v
2EES FA, O Fol g teRssE $HS

gt

0 thome)

Mewy search
(0.5)

1 (search)

(0.10)

(0.10) (4 fileCatalog) |

(0.60) (0.20)

B ffile)

(0.60)

<8 37> Support State Diagram

SPECWeb2005+ ¢ Av] HEHAE A3+ 15315 WX
o]t} o] e AEFS 93 §A3E SPECWeb2005+ A
Aol A HS Hee Al~'o g Y U AAES FASHA v

=1
e = JLEE 3= objective 4L A 3-gktl. SPECWeb2005+
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PN'

7] ;E%% g2l 3”‘4’
8) SPEC;jAPPServer2004
® Java/Client ®Ml1X]n}= 7§ &

SPECjAPPServer20042 SPECY Java/ClientE ¢33+ #lx]nt=
7%= S 2 SPECjAppServer20013 1 HE oJojx wwx=
SPECjAppServer20022] %2 2 o]t} SPECjAPPServer20040] 2]
o| &= &dESHE Java/Client HlX|vl=a 7= 2. &2+ SPECjbb20059]
2t} SPECjAppServer2004+= J2EE1.39 AFYS 47t = J2EE
AW E3} Aoy &2 A5 (performance)? 244 (scalability) S
ZAsl7] 91gk Aolw, SPECbb2005%= AW SHEY Ant Ao
P7het7] 95 MAvka 7]Fo|th. o] 5 SPECjAppServer2004 9}
SPECjbb20059] 54& HlwalH <3#37>% ).

<337> SPECjAppServer2004¢} SPECjbb2005%] 57

T SPECjAPPServer2004 SPECjbb2005
=x 9 |J2EEL3] AFgE 2Rbem J2EE AMEH ayswme quidse mobeh]
A olYES A5 (performance)? 44 ] i
B |(scalability) e =437 91 WA vtz A Ak
A7 2004. 4 2005. 6
SA 9 JOPS bops, bops/JVM
o] M = El SPECjAppServer2002 SPECjbb2000
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SPECjbb20059°] dfgt AF-A<l W82 3.2.50014 A3t 9o
o] 7] ol A = A A A 5314 %=t} A |
SPECjAppServer2004+= SPECjApp Server20029] 3&WH O w2

o]l 3 ues  Agder  Aywauz 3o

SPECjAppServer2002(Java Application Server)= €73t dl=—F
—ql= g o]ZeAo] Mol A J2EE APISS REHOR ALEEHE
2l g iZefo] 2~ o] ZZ A old AW Hde& SHs] fgk =
gho] A E/ M1 fx ko, 20029 9Y] At
SPECjAppServer2001 3+ <lExXglo] 2~ vyl ~7}F EJBL1.1 29
thalel EJB2.0 &35 Ab&sto] Aodth= AMIS Al9fstals

sdstth

< ¥ 38> SPECjAPPServer2004, SPECjAPPServer2002, SPECjAPPServer20012]

H|
T SPECjAPPServer2004 | SPECjAPPServer2002 | SPECjAPPServer2001
J2EE1.39] AbS | &g qdl=-Fdl= §] of Z]A o] el A J2EE
7O 2 J2EE |APIES HFEAH O R ALE3sh= Anp <lE Zefo]
A 53} ofZe Aol Al Hss SH7] A%
=4 % GECIEES Setol e/ A8 WAna
o)A ’d 5 (performance) 2}
S+ (scalability) = EJB2.0 2% AlE EJB11 ~#)AlL
=43t7] 9%
GilE =
WA 7] 2004. 4 2002.12 2002. 9
SATES JOPS TOPS, Price/ TOPS BOPS, Price/BOPS
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o] =€l | SPECjAppServer2002 | SPECjAPPServer2001 -

SPECjAppServer2002% =584 <Q1 Qg I o]xxsd 7]
EJB2.0 5459 43S 2zt EJB-QLE ddojs} QlEE =&
AFol 2] CRM(Container Managed Relationships)S ## 3gF
gto]dE 9] SPECjvm98¢t A% =9 SPECjbb20009] Zéfﬂ
SPECjAppServer2002¢} SPECjAppServer20010] =}u} o] =
oMo Al F&ele A|~He] TS SAet] S e A
Aolar kAl WiA|mpg o]l FojXl Aup ARRAFE S SPEC
5SS A& SPECS AW SUT(Systems Under Test) ¥4k
olyzl Apul g Zgfol~ o ZZ Aol A AW, JVM(Java Virtual
Machine) & A&g3s}7] $dl4 SPECjAppServer2002 WX|v}aE
AA sk

41
fo i

® SPECjAppServer2004 ==

SPECjAppServer2004% J2EE1.39] A}%FS 710 & J2EE A
S Ay olyvE9 A% (performance)y 44 (scalability) S =
Aal7] 913 J2EE wlxmp= o]t} J2EEE 7| B o7 HEAlg of
ZYAIAE F W AXIEET HEUE 7]1:& E A%
o](OTM : Object Transaction Middleware)2] HAlS +=H3s}l7]
gk 7Rk oty 897 S7bshr] wiol  J2EE o EE Aol A
T2 AsHoR Qo] dasit. AW Ql DBMS A3 (A&

g 5, 2w e Sl dis B ol g A
- g1 Q1A ¢kow TPC—-C, TPC—-D, TPC—-W %
o] & xF ATl oA A HsAl F Al (stressed) ¥ AT
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SPECjAppServer2004+= 5421 1 do]x]e] A4, W= He],
A Z% (connection pooling), B A3/ 3t A 4], 714,
HAIA] 74 & g v 2E gF7] 9siA J2EE o &gl A o]

A AN ES FHE TASH

o7 M= AZx, &394 (SCM: Supply chain management)
agal F/EEEA s 2 g5 FHE 7 e g
Helol AHF xm3sk AU L2Z2A Ax, Fadde](SCM

upply chain management) 18]il F&/E%F HAE AME3T} o]
AL Ygo] 243 AP -A = A EAolt}h. w3 wg- 3535}
a1 A XA (Mission critical) o] Al 2 2™ (Global) 8t FZ A

b2 E daw gtk os XFE9 500t 7gEe] Zke #AAL
Z gtth ol uje Eg 3 A}ESol 7)o thewt 2o J2EE A
250 AMES o= St
= 52§ FelA A4
» EdAM HIPES
- HAE ERAAE
= HAA] B oH]ET] B e
= =9 7
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Web Server | _— w Web Browser

(Java) Il'ltEI']'.lEl' (Tava)
- Web Brow sl
/ \%__ Tava)
i
Web Server
(Java) Server for
Orders Servers
MNom-weh -
Customer —
Interaction T—
Plant 1
Marmfacturir
5 Plant 3 Supplier I |— E
RN Manufacturing I
= Sl
Manmu facturing é

==

>

<112 38> SPECjAppServer2004 M MA =4 H[=L

9 Sdnas A 9 Aedoe Agar
Sl ME ATH Az, A

n3 B8 gds) 1%}71 i
,‘1:’_

A A ABRelolch S ML FEolok S, HAN)
ST ER 2447 365900] F9 gl Au| sk gd 2
o] ngEolop Arh olsh o] AelAE 159 ojEe Aol

AE el MEUs FH 2We FI 3 Few E
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Oft

A H| 27} H/W AFES. =2 vlsg (Mapping) 3+
of st} o]o] H|ZYAEL Ve, e/, E4td AX
UE 55 7]%% RAD/IDE 7]¥btZ% Slo| A /s = Zlo] HQ

AUTel HFAAY R BASA WA AN, DAE

sk,
-
=) \ i
Mamifarturing Domain £ / /
L~
Diezlet Dotnaity /’ﬂ_ m
s ) v
E E“\E\_)
Cuzstomner Domain
Suppler & Service \ |'
_ _ Compomate Lomam
[rovider Dormain \
//
Firewall —__—‘—I' Service Provider
|/ \\-\-\_\_‘_-\-
Supplier | | Supplier |

<& 39> SPECjAppServer20042| CIE TMHQl =HMZ&Ql H|=LA

9] <A¥39>E <1H38>¢} B FUd H=YAE BAME
Ao HFAQ THRlE Ak Tulel tigh &&= =i
Al AHEE HElE Zo R ol 495 g 28d H=Y
2 FoEs Tt ol g Eed vEYs J9ES YERE 57
A =HRIES e ol AAIE vrey Zo] ufzb(Dealer), Al
Z(Manufacturing), &3 AH(Supplier), 728 (Customer)® F=H
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9) SPECjbb2005

® SPECjbb2005(AFet AH wixnt=) 748

SPECjbb2005 (AHup AMu| wlx|wt=)= MW S| Anl A5
B7kst7] 913k SPECS #ix|mp=olth. oA (Lhii) WAm=<]
SPECjbb20003} #o] SPECjbb2005% %t (middle tier) S T8
Alat= 3—tier Sl AE/AH A 2EE o &l st AW =
Ho] Al A S Hrpstty, o] MiXwlAE JVM (Java Virtual
Machine: Apup7E= A1), JIT(Just—In—Time: SA] 2 3)) A} g,
# g o] 3]4=(garbage collection), 2~d = (threads)?] A3 = &
AAel dFFS AFET o)A EF CPU, 4, 719 A<=
(memory hierarchy)®l A% % FHHEE Z=ZA X (shared
memory processors' SMPs)2] =HA (scalability) S =74 3t}
SPECjbb2005+ A A A2] ofZ&]Alo] A AAlst= d & o 24
A 7FA <l ‘%“?323 TAE AMEE 1%=3t AdF-SH(enhanced
workload) & A &-38laL, AR e ofZgAlolAS £ ¢ AAHow
Hked 3k o 11:}3_01] XML ZZAZ4 3} BigDecimal g4t e} 2

L
e AEE BRE] 9

® SPECjbb2005 Wlx|m}= o] E4

= A AW SHe Al ofEeAlelde] T B FEQl 3-tier

A &EE ol Ee ol Fhh

» AERF Y AAA Y} T TH5S T2 (predominate) A S
i=d)]

= EgfolH Agl=o o7 SetoldE tiAl B AA ] mlojyy Ego

o) dolEmol = AFe AT



Nk i

SPECjbb2005% F7+5S ZHxslE 3—tire A|=E1S o B#ol A
sh Az R oot Jojdg e e AA FT(AHEA TS &
&gt} SPEChb2005+= T3H5) =y s 23S 79| ghdsH
Tagth AR F2 A dolEuo] A Hrhe A AHHoR
TAE AAES HolEE FAETH

SPECjbb20059] o]H ] F7|(Hi) = dlolg o]~} AFE-A} 7F
o] mEYAZM Aul AFES BAF . AEHdHAE Folth
SPECjbb2005+= ®MA|mtAE Fast7] el A|28E LHAIA &
T3} (simplification) 3t= 3tS A28 A A1 o (i)t} oA
AeFe wixntAEe] g JVM Al2dls SAsh=d wE b
olEjHo] 2~ A|~®le] TR}l HIE-S AZF AlA Foh

SPECjbb ~ 2000¢]  ZFZ(follow—on)o2 3 (release)¥d
SPECjbb2005+= TPC—-C ®Amp=ie] o8 A 2tE o] (inspired)
TPC-Ce] 27]u}, 4= A (generation) E EWAM Z 25}
3 A (specification) S A Z o2 w=3 vk, SPEChb2005+ 7t
Y E7t B4 232 A9 3% oldd FgAoR <l ¢g¥HS
A3 st= = H ¥ (single) JVMoll A A8t} SPEC]bb2005+ U E
At t~= 1094 A=A F=tt
k3] W s (full-fledged) BH5 (multi—tier) Av} M vl 5 2
&4, SPECS &  Zg Aol Mu vl
“SPECjAppServer2004”E 7§a+&} < o}
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© dxk 7id

SPECjbb200591 A glojat-s-2= A% dlo]Ele] drolt), 9
ofsh-~=  26MBE  Aarste golel A #d (HashMaps,
TreeMaps)Woll v A ez Agddnt. Sdlss ol
ZollA Hels aTehs &5 AR 248 EdAA
sto), glojsh--229F 2= Thell B, SPECjbb2005 w1 2#=
St vhget JVM 3 Atelell= A wisgo]l EAgteh. WA vkA
7b SRS A= AN dofske-2o w7F Frbsks A
o], 2= Ak w3 FrbskAl "

‘ERJE(point)’= Fold ¢
7 2] (throughput) o] o}, ¢k I} Wl =] wp
TE 7 (WA 2= Ask S7hEe IRIE 4] o

Ao 7ot

3 4— ow} b ool SlsEaE HesE, A Qe

Q98 Aol del hEeASlA AsEAE A% o4 E
7
[€)
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5=} m
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g

® SPECjbb2005 ¥l x|u}= & A
SPECjbb2005 HlX|w}3 A D 7|& A= 402 T4 5o

= SPECjbb2005 FAQ (HE +4: 2006 3¢ 15¢ V1.04)
= SPECjbb2005 AF&AF A3 (HF +74: 20061 3¢ 159 V1.06)

= SPECjbb2005 A& 9 By 4 (HF 4 20061 3€ 1549 V1.05)

» SPECjbb2005 AA A (HF 44 20063 3¢€ 15¢ V1.05)
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©® SPECjbb2005 WIA|vta AEL 472 FA4d 5] Tt
» AVE 9 (Results files)

html ¥<! (Html file)

= AA FY (Raw file)

» BlA~E B3 ¥ o] X (Text report page)

Ao WE MAI ASE HAe BAY ARG AR e g
Hor EAF Aotk olrle MY dolstszel AjdAe)
% A4, of B AR, 9Y whAES

gar zb EIE i GAWE T

wm
av)
<5
O
o
o
NG
=)
S
133
N
o

A2 w5 A7) 9 875 st=doe 21 5353
T —F A (shared—address) A|~€lo] & Qg slt), Hlx|vlaE 4=3)5}
71 g8 2o Hax P 1.7 717F HED M Z2AA, 5124
7HtolE & ARgSte 1717F HlEEE 7H HE ASFEolA 8
Ao a-9-271A] gxojof st} wixulm APS E QG
= AZEY o]l SPECjbb2005E 2.2 &te] A A1¢t  J2SE
5.09] 54& A ¥sk= A7 A (VM) o] 8 sttt H AEo|
= M2 tE HW, 0S, and JVM 74 25 ¥3ghsjof

SPECjbb2005 HA|wk=Li= @553 Apup cf & Aol e] s &
= L o] IEHAEA e HA(HE 0S o] H| A
oA AdAn. 2 e wile JY ARES s EA ¥
CHESL A, dlolEHlo] 2 e Aul AHTEE QX gomn,
2 Zpu}p g7 o] A g 3h)

o &
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® SPECjbb2005 wlxw}= 7Rut 2 ApR

SPECjbb2005+= #bH} A9193] Al A ARl BEA oA 7Hdst
R, BEAE o] AlFe] 9748 AA, 78, Aol Fog o2k
M E 7|48t (Darmstadt University of Technology), HP, IBM,
Intel, 71831 Sun o2 FAH T},

SPECjbb2005 Hlx|wl=i= SPECY] A}o]Eo|A 28l F&
g 4 Jom, dA SPECY EE HIX|wiz 74 o] ekl FIEA]
of 2t} SPEC 392 F7F H]E glo] #AmaE Agis
A

SPECjbb2005 efo]d2E Fujgo=zn Axs wxd 4 .
SPECjbb2005 A¥}E Exst7] g A H&S &

i Ao
YAto] el ddetstd ¥, SPEC e Fu2 A= & dvt

® SPECjbb2005 Wl x|vt= ¢ A=A
BE @ AWt 5] A Ve wE Ave A
J A=

A Bl Sfal WAvA A whEA] g 1A A

’3}04‘# 3t

. b.jar® 7AAFH(checksum)< SPEC7} #|&3F(shipped)dt &3t v}o]
Ef’— S UERoF F

= 7} 34 1149 AFA I elapsed time) 0.5% Xt EAY, 54
g 244 Aol (240 2)Bt= 10%7F 2 Helell lojof g}

= AL 8 9Jojetf-2o HLHe Vg Ha w269 YojEtf-~
Afololl gt ojof gty

= b @A o Ao 2E4EE AR s WAna
3l F2 2l conformance testings & 2}3Fo] oF 3},
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© AA EA

SPECjbb2005+=  SPEC(Standard Performance Evaluation
Corporation) oAl 73k AT E Qo] wlxnfm AAEo|t}, SPEC
= A" BgA, AN=" SEHA, dig, Ao, EEA
(publishers), TAHE Fo= FA4H v[gg] 7|Ho|t}. o] AL =
v B of FefAlold e ol Alad des SAE] flal A
= AT

SPECjbb2005%  SPECjbb2000E  7]Hte=  AAF L.
SPECjbb2000+= Aol TPC-C ¥lx|wvla=2 Al #stiar, TPC-C
o 27w}, 49 G 2 &P TR HAE A H3d
t}. SPECjbb2005= AputZ#~5 23S dioJEH|o] 2~ o] &=
WA E AL ZAuE AAE 7Aool dla== wA Ak At
AAe el Al A dsdsy the 2l dolE 2
Aell ofsf fx el

SPECjbb2005= F3t5S TAI8HE 3—tier A =R1S ol & o] E
s At 5.0 ejEAolHOE TAAY A B RE FUY
JVM el M =ik, (MAeka7E thaee] JVM Q12|25 At
Foty @AetE) mdol ®© AxHe ofdd tid o
(districts) S 7 (serve)dti= Hofst9-25 7Hd Zwli 3]Afol o)
AA(ZS AR G ) o] MER FEolL 7|E T #

4R 29 o= AFEEA whe] 27]sk dh SIAF Ul §-7)
A w2 s a7 dak wA Aw 9, A e AA A
Fol mAo] 9% A PFo By Fo FEHAT. ¢35
2 g @A 1] aAke]l EARE sjefahe-2e A dlol
Elof dftolth. o= di=f vk =AM AAUe] A wolH
25MBE A3tk ARSAlES AfA R Anp A= )
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7 semE SF MRS Adel EHE Aol dun 3

& wARoR AT APt WARAL BE A= 5
o olstg el AGIh S, WerA st SR FhE
.

SPECjbb2005+= A7k 7] E3HA (self contained)o]il A7
2= (self—driving) (2222 dlo]e], WEl- 2= 29S A&}
a1, JREE Hlojye= oW g7] Aol = oEekA] &g+=) o]t

SPECjbb2005+= W27 #AHE (resident) ©]al ty== 9 /0=
TSR Fom WX XY Y ESYA [/OWF 7FA| AL, think times
5 7HAA @tk

SPECjbb200524 = SPECjbb2000 o]y} TPC—-Ce ZA¥}&E3}
H = 4 9t} Comparisons to eithero]E & ojwl Aol vl
T SPECS] A&7 TPC o &4 A& A# 74 ®ae g
Azkgk fufjoltt, "l Al HIEEHE WA f

® SPECjbb2005 ®WlX|v}a A5 FA A

SPECjbb2005+= 2704 s SAHAE 7FA3L At stye
SPECjbb2005 bops (business operations per second) @A %% <+
qu = =y~ w99 AA HlEolal, E skids= SPECjbb2005
bops/JVMCe. 2  HlIxulA st AYPHE=  JVMe  JIF=E
SPECjbb2005 bopsE i A o]t}

SPECjbb2005] A 271 <] =H27F ALEHE ol &,
SPECjbb2005 bops A A= 3t ‘hﬂ}ﬂ Aol A AA <
JWMez  gAyes F Ay A 457 o] .
SPEC;jbb2005 bops/JVM & A FH A o o JVMel ¥
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Amolr, 28r g oA &dd JVMe AT 2 ¥ (scaling) 2
_"1_‘

SA Alite] AA Hax Ho oA FHax]o &fEshE o
= o g £ " =ZA pdEa, 54 7
System.gc() Z=o°] Al 7IgE A =goz Fofx A|2Hlof A
A sk= SPECjbb20059] il Ao e fojsl-2 Mas &
o AAALE 7 Aot F o U d59S 3 &5t 96l
SPECjbb2005 bops metric oA H XS AME-3Fo] AAE A

S5H-JVM SAA L ofgje} o] Aikdt

B

3
2 Aolah-¢2= =2t
E 7k 54 FAEY eA2A A" (Aga 2eee 5
=7 SPECjbb20059] A &9 S8A = tha3t o] ALt
=3
HE EQJEMEO s Ae)e 1FH MaxWh(o] A=

SPECjbb.propsthe] ¢lo]3t9-2~9] input.ending_number © 23}
AFEAh) st~ 7Hx] AdgHEAn). HA gtel, 15H 8714

RE ¥JEE Adgro] Xt}

15E dojshe-2e] ol Har (A sl AT el o

Hoizl A AFH 2] = SPECjbb.propsti €]
input.expected_peak_warehouse®] 09 #to] &©(nonzero)o= ™
A= A = 0o AR = i

Runtime.getRuntime.availableProcessors()ell 7]<Eth )74 <] €
ofstg-29 Mg A=, A 7S 307\013} gl o] 352~ ¢
M7k & 9 2 A8e 54 A2 4ot BE JVM =d

2 o] AV Fdsitt
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3
SPECjbb20052] =A<l ’SPECJbeOOB bops'e]t}. 2.3 AA
°of A3 % B Aol AW AAY, 2M slolsh§- 27k 9
HE IEE AdeA] & A&FHoR HEY A= 2d3dEx
A3 fFast Aoz . M+15E 2Me #H9 U =
4 ¥QEEL 0 SPEC;bb2005 bopsoll A AAkE At}
SPEC;jbb20059] F WA =Ax]2, SPECjbb2005 bops/JVM

O 2sfof] AREE]o]R JVM S1A~®lA 7= SPECjbb2005 bops
TAE ol g53%h SPECJbb2005°ﬂ yAY B =3 F
HEFol| olst-2e ERAEE AXbsta, S s Fo=
TAAE 1Rz E AES 1—“%151 8 & 2N9 FHAA o e
FRIE 58 AgHoAa BiuHox7|E a7 xlth M+15
B 2M2] He elA e ¥QEEL2 0 SPECjbb2005 bops<
Ae&s B FH Fojvy. SAX Y Hi IJEE gEEo A
g Zolth

® SPECjbb20052] 2]2

SPECjbb20057F OLTP Hlx|v}=2] &Ad3Fo] obd whHoe|, o] A
< A "=y ofEgAlold e EFEA ol oA W3k AHt
=9EY 7l 2 AT HEEC E%etth o3l Aubrbdmal
(JVM), AAA Ao JIT), A 34, ==, 2t 2ol
vl B, 2gal 9AAY dFEe
o] eixlu}ﬂt CPU, 714, Wxz AS2 A
g A=E RS SA S
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10) #4437

® TPC-E
= T8 ¥3 ¥ 54
TPC-E A5H7IE29 20069 8¥7}A| Draft Version® & A
M= 7] wiEell, ob4 ¥ HriEdole) 3 4 glo 1y
U #Aol ¥ ¥ Draft Version0.32dS 7|02 123 Ailo
°]3tH, TPC—E B7FR e 7]E] TPC—C 723 vl als}o]
o A4 %3FAQ1 OLTP of &g Alold 4 7IWhe = star 9f
on, AeA7tE A 28 24AES 02 YA wYgsta
ATt TPC—E H7FR 2 ReleaseE} 7} o}y 7] wjit-of], A4 A&
Aol = FAHoE AFE = glov, AAS Draft
Version®ll tjgt 548 Agjstd v 2o
= &2 XA OLTP ofZg Aol 37
TPC-C9 A7 9719 HeolE3 5709 EANAAS o)
I Qe Wb TPC—-E2] 7% 33719 ®lo] &3} 127]¢] EAA
oo =2 shar vk =3 EWRAA Aol BT F
S Lot e TAE AsETH A8 EHE A
7

woll, Bup @] 77k @S o

ox
o
t
ol
o

ol o

7
=

el

o i ¥ &

ok ol 45H7tel 720l
A, e Brtaze o

7F = Aol

=

ofl
_>J|_|l
iv)

R 2
rorr
> m
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LI R P e B
TPC—-E #H7tRdo| 9] 7} & &

o]t}, WA Performance Metric® A% 9 Ao ¥H+= EA

FolA 23 AgHe= ERAAATE WA H A2 (tpmC—>tpsE),

Performance Metric 4537} 7]=o] WA me} o] 7|RkE &

Price/Performance Metric @97} A E Ho] 714 & &

shufoltt

= HoJE o]~ BEEHS 98k A2l Az ¥

dlolguo] 2~ A7) 2 APEHE EAANA F
al

FEFe PA= A"z

o,
i\
Lo

o
iV
)
=
o,
_o‘l

= dlolEmo] R A4 s}

dlole o] ol Al H-38) = SES
7bak= dolElola A7]E =A¥el 9dojA TPC-E9 7%
TPC-CollMoh= t& st A% g3tel W b MEs

wistel Ayt e,

— TPC-C 7l&

oF Mol A 7]% ¢ vk} o] TPC-E9] H-42 OLTP of &7
old FAA EdMH] FPH= T AT JEFS T
= O 2905S LEste] ARALY Aeres WrketE e
ZolH, ol& falA AAS AR Hl=U s &3S F-F3ko] 7}
el EdA 3

WAL 2ol AEE SAAT 2o Edade] WA: 4y
% =457 94 THE M=Us mde] RE OLTPAYS
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EErakA] FEal] wiol, FEE =y 2do weky 54 2
#7b g AEHE AL ddaitt & Aejrh

19929 Draft 2L vpEalslx 20064 4¥ TPC7} g st
TPC—C Revision5.7& TPC—E&+= o2 v =y~ 34 & 7148
o WxuaE A8sta 9=, TPC-CE A std vhe3 ),

® TPC-C v]=Y2 343} golguo]
TPC—-C H]| =Y 2 ofZglAo]A
wAE ZEAMA AY FES e
g fFedAs Aede=
vilEii ZFA AL i, Hj= ol mepba A2 o
et EFAIHE A 4271 ) , i ERAEE 10719
A E AT 5 Qi 7E FufA A= 3,000 ] 3274 of A
H| A8 4 9l= 3Ao|t), 3 = E EFAHYE= 100,000719
o'l gt s FHsla At

e O FEYA
o},
Aulxst osh weAw

32,

3t
o= slal
2l

b
Y g
o

&irﬂ

C Company

Warehouse-1 - - - -

C District-1 ) C District-% ) - -

<J841> TPC-C H|=HA 2tA
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TPC-C HlZ2Y 2 A oA T3 7T 149 A4t & 52
oln] F&g WE&S st gelste= Ao, BE FE HA
108}e]l FHolojgo=m Ho] 9 1 o 1% AEE A EF
Ao A7t FwekAl gobd e A9 =FAEHENE T
AFS wdote] A QQxdfof st SdAFo= 7 E 9
thool# gk &gl A TPC-C7t 753 ¢ ofEgAloldS 1A
HlEs 91k Al Al2E, a0 das A& fg A&
el dEA| 28, 2 wiErtsess gl fsi Ao
T2 Totetr] fg A|AElo® o] Fojx] Ut

g Alo]d =7 9
olefulo] A= thaIt o] 97)9 HolE=

Alag FE S fleld TPC-C d)
T E ol e,

7N

Warehouse

W

New-Order
W*9k+

District
W*10

Customer
W*30k

1+

<ZJ242> TPC-C dlo|EH[o|A E|O|=

©® TPC-C dlelgHo]x ElAA
TPC—C ] o] Ef W] o] 2~
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e olu] s, TPC—Coll A
= O g EdgdoR
= N F FEAY EW
= Ola A& EWAA
- FEALWY
= HjEA P EAH

=
- AnsEse =R

® TPC—-C do]gH|e]~ SCALING AND POPULATION
TPC—C 7] dlolglulo]2 Z17]= thgs fon, o] 7|Fo
2 thgat el oa)A doleuols 277t FAsHA He

<IF40> =7| H|Oo|E{HO|A FT|

| o] £-5.7] (1,000
glol& 3 A71(B) gl o] &4 o] (n}o] E)
Hpo] Eche])
WAREHOUSE 1 89 0.089
DISTRICT 10 95 0.950
CUSTOMER 30K 655 19,650
HISTORY 30K 46 1,380
ORDER 30K 24 720
NEW-ORDER 9K 8 72
ORDER-LINE 300K 54 16,200
STOCK 100K 306 30,600
ITEM 100K 82 8,200
Aot Z2 x7] HlolHHo]AE VIFoR 6093t AYH= EW
AR Ang AT F de Tl aTHM, dd FUHEE
o

Daily Growth = (dynamic—space / (Wx62.5)) * tpmC
* dynamic—space: HISTORY, ORDER, ORDER-LINE H|o] &3}
EdAAo] AgAdrt AFEed L8 A4

o]

A

ol mi

7F

iy
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* 62.5: normalized factor

® TPC—-C Performance Metrics

TPC—C A5%H7} 7152 SUTS DRIVER Alolo A dlo]
=9o] Ao FIHoEHN A A
(Completed Transaction)S 7|02 31, 47|17
o] A|H£Ho 2 AHEH i & HHQ steady stateE S
t}. gk TPC—C Performance Metrics®} #&3te] 5719 E
AR 975 ERAL Y2 & 97| AL SHAIE 59 A
ST Fol ALHe=, e oldet AeH b A&+
AgAtE &S A2l Aol

_WL

m

|
ENNES)

I

o
IR CORNE R A

=

<HE41> Msgr o Mok @ AtE
o . Min. Mean of
Transaction Min. % Min. 90% Response
Think time
type of mix Keying Time Time o
Distribution
New-Order n/a 18sec. 5sec. 12sec.
Payment 43.0 3sec. 5sec. 12sec.
Order-Status 4.0 2sec. 5sec. 10sec.
Delivery 4.0 2sec. 5sec. Ssec.
Stock-Level 4.0 2sec. 20sec. 5sec.

TPC—-C %<3 TPC's Use Policies, Guideline 5 X+ TPC-C
sl ALgEE AsAsl NS B 2o

= Performance Metric: TPC—C Max. Qualified Throughput rating

(=>tpmC)

= Price/Performance Metric: AA 3@ =<t 7FALS Max. Qualified
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Throughput rating® 2 i #k (=> price/tpmC)

® TPC-C9} TPC—E9] w]aliA

TPC—-C¢ TPC—-E9 H| =Y 2 ofZg Aol 3tHo
4

Hiol, F AeB7t

Primary Metric 39 TPC-C9 4%
A 4(=> max. completed(qualified) Transaction—Per—Minute—C:
tpmC)E 7|Fo 2 3= HbH, TPC-Eo 7 $-ol+=x3 A 8 5+

Ry
EdMA 4=(=> valid Transaction—Per—Second—E: tpsE)Z 7|02
=t

g Itk ol SAHAUYE 1RoE - 122 ke gadt
2ol & dol SAGHE ol &5t AAE = BE du(L8 3, A
Sx )l FEE WA wiel, @edt S WA olde] 9
nE 2t 2

Price/Performance Metric : Price/Performance Metric> TPC—C<}
TPC—EolA sdatAl 3d &<t 7FAE Performance MetricS = 1
T #e® AHosta A7|= sHAINE, TPC-E9 7% Performance
Metric®] 29 FasHA AgHe EARHES 7|Fo2 317 i,
Price/Performance Metric A3 %= T 24 4 E )},

Keying/Think Times &% 2tAl @ TPC-E¢] A% TPC—C AR 314
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of F7lel &% Fo| Keying/Think Times(in Second) &E-o] 2HA]
of ERAEES Aste #AY off A 8IES AEHE &
S &2 FhFekA @il Ut ol 574 FHAE 8l v FU =
Aol FAIE oAl ol& A EdMAM Ao x~8F= AR
o SAHYE IS vA Fol7] wFol, dAAA A7t

Z 2617 BRodobd g ol o).

> o o ro

» Transaction Mix : TPC—C do]gH|o]~ EWAA A3} TPC—E do]EH]
o]z A Ay EfRAMHe] 27| ufFol (B|=2Y 2 A3} o F2

ol #7o] tEor <lsiA), EdAAL Ao wEtM wx &

= EdAAA 8 WUIReRA
AN Foprh A ERAAMAE 19 Qe oXE 28

= Test Duration and Timing : TPC—C9 A%, HZZE AlZoA EHA
Mol 2= 7] AZHE ramp—up timed}, SHAIZE 5
G2 AXskE B, TPC-EolA e 718 SAGH7F 2 ©@9jo]7]
Toll, e ARE 2T39 2 AlAksteE Ao
= EdA o] AEjE= Aol A
ol 2 FAE sAsted AQEe= AR
Ql

B7hE & 7 Ak Aok %E‘r.

N
)
30
o
=)
>
o
—
o
¢
fes)
=2

-1>
%2
rlr
>
|

juii)
of\
(e
o
rlo

rM
_|_,
>
k
=
o
_OL
=
;O
2

® TPC-ES] AARE? 8¢t

TPC—Ce TPC—E9 H|witAl Ay 7H F=831 2po]H 2 A
THIE A% SAIRIE £F AgEHe ERAAAL FolM 2T
AelEs ERAA a2 Hivs Zo|t(tpmC —> tpsE). EFH
SAUEo] Hd dstA A== ERAML oA FaskA A
He EdAAA =2 W3tk Aotk (max completed(qualified)

Transaction —> valid Transaction). ©] <& A A3 S A|7F

.

4

E.{[
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Tele] Wk A G s WEE gt 712 A H]
=U2z 9 o ZE] Aol o] Wk gEvhal stetE A
Abs 2R A 7heke) o] Wsl= glolE Mol =7, EdAMA]

w3k TPC—EolA A Zo] F71¥ Business Recovery Timing &
& A 2=E off &olut HolEHlol~ A8 ¥zt 7|E BA
S UAA Y, A HF AR dFS vE A
o7 diHr}. o] ol9ox 7]Ee] TPC—-ColA = Keying and
Think Times EWNAMA Ao EFAIA 1#stA v, TPC-E
NN o]F A 7] Wi, ERAE U FEAHoR G
2 Aot} o5 my3t 7] WA Zk Peak Timeol A9 BA
e =8 OLTPSHA o 78t At R e gaks nA]7] w&,
Az A A Ay dEpd Aol
TPC-CSt TPC-EE HUFA T A3s EHE FTFHe= &
& W, TPC-EolA Aj2o] F7h/W4d WE= i
RS FAE e F7F B WA erE &0 ,
2 AR7)E9 WdFy OLTP ofZ Aol F4WsE uzst
w, 7]&e] TPC—Coll o3 A4S
ol wWEAM= TPC-ES ol &8 A2 AgdAs EFshe
Aol ®Ht}t | d Aot ey

® TPC — App

= T8 d% 2 54
TPC—App W xjn}F+=  TPC(Transaction  Performance
Processing Council)ol|A] TPC—WE tA|3}7] 3t AMFA A<t
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A xFo w2 dolgHola Mu, ) M, ojE o] &
ﬂ]ol/}i /\13};—7 H]O]HE ﬂﬂ_o}*_ & A 9] x%x}/\l—ﬂaﬁ Z]—
{r

E

ﬂd
K-
>
ne
o
=)
L
O
>4
o?‘:
é;
r
N
1m
lN
o
ﬂod
X,
jﬁ
rlr u:
—

TPC—Appe 2709 As 574 71+l dor, A HAl= o=
Aol A A ]iE,ﬂU]—D‘rA SIPS(Web Service Interactions per
second)o]al ¥ WA= HAA| HAE AA(SUT(System Under
Test))ollA ] & SIPSo|t},

SIPSE SAste] of&Ze7lold Ao Ass HA7td & =S
AlQre Wixjwk=oltk, 2E]ar of Aol Bl MSe] Sl
I e Ank 5 A4 7lesES Al = A sEh

| vlgE S W AEE 250714 ew 8
TS ol ZeAela A el ohg T Auel 4%
Heesls 5 EAdel 2ekd TPC-WE diAsA =,
TPC—App9 7Rdtel+= IBM, MS, HP, BEAA|=HA Q. 2&, 9,
FUA 2, AMD, 98l o] el

= 7]E B 2dae] v
— TPC—-W ®lx|n}=

I

TPC(Transaction Performance Processing Council)°lA
TPC—W Hlx|vt2E diA87] 91t AlF A #A|Fs TPC—App
Wl x| v} 3= Application Server®} Web Serviced] A5 =42 ¢
WA wka EFol o)

TPC—W Wix]n}a+= 2 EYl e—Commerce H|ZY 2~ 370 A
Au] o] Asoly Al tiH] v]&of tigk A3kt =4S & 2000

ot
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d 2ol At A

71¥2] SPECWebo]t} TPC—C HWlX|v}=7}F H/W Hlt] Aol A]
T4 38 e—Commerce H|ZU 2 S0 Aol 54 Axpo]la E 33k
e—Commerce H|ZUY 2 74 S glgslr]ol = sHAI7F A 7]l Al
2 Wlxwka EFo] AFE ST TPC-W Ml x[up oA 4 3}
+ e—Commerce WX v} Workloadi= 1 A1H, 4 7141 AW, 9]
Al AW, DB A¥ & 9dd 7Y AME FAEY doH,
AR 1 Aol E9] @ 9lE AlaEdolA shAl

A5S =AsH7] 98 8 X EE= =F Web Interaction®] 5
ZFel WIPS(the number of Web Interation Per Second) H]£,
WIPS & A28 H|-& Soltt

— TPC—Appe} TPC-W¢] H]iL
TPC—App WIX|wta = Holg o]~ AW, §§ A1, oE} o
g];ﬂo]/\q /\11;]%,40] Hi E/\]S}L—_ xqzs:]xlo] 7\1—04£ 0413]-14- ZJ- /\
Hot=A SA4eA drk. TPC—App WlAIvtA9] 8 A %= 2T
A ARl Aol A & S Ao R SA M, o Aol A
AN AFEE = F A AA 71491 MSe] GylF A wlo] A2 A
2H=5 HZe A3 Al EY AukE A2 Hushe VEoR
o] &d & AEF A= . TPC—App HAwtAE= 7]E9]
TPC—-W Hﬂﬂu}ﬂ%— AlE A Pk TPC—W WlXvlag = 2 71
A7 o] et At M vaE $=38317] 98] BF 25the] AH
L Hgo] Bol EoH, ofEgAleld AH ds
Vool ARE AFshs AW s 58 tE Bx Al
J

A=A E3tEA] Qolx] TPC—W Wlx|ufa 348 Arg3]
ZHolojx SHANE Stal WSt oy 2o AU
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TPC—-W HIx|vlaE tpekst =79 AHE FAoF st 2
Aepatatel Qe A4 Fuel gt Ed o] s £HA}
ol|E FolMu % T A= A A o] m XA = S o] Rt

Aol 9 Aulx SR E AA A olele Dol &

oﬁ -

I~
T

TPC—W Hlx|n}32] SUT 34 t}s <1943>3 o)

Remote Browser
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Server Test
RBE | | Web I
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RBE — Server WIIC
| | Web |
Server Database
RBE || Server
|_ Web
— switch Sache
|_ Web
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Image
l_ Server
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Gateway
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T2 Web ServiceZ} HH 3} Eakd o gylxog A8 A
o= AdE.
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= Aol M g e s id
dede] i 245 F3 MW A

A A skaat g,
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SPECWeb2005= Al 742 E/F€ B7F 7Ies =UFdo=A
o gstA AsEE § AR2~E Hrkslrl 9% 7les AlAlskaL
Atk ol d W ] B HAmpIol A dEA o7 Prlete= W
Holl A Boy Mg F7F 7o 2 B A Aolal HEd ¢ A
W Aes B7HE & A e AlrskaL Stk =, Banking,
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AMu o] Aes A Bl AgeA Brt o Aotk
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» SPECWeb20059] 7«4 &4
SPECWeb20059] A2 Banking  workload  design,

Ecommerce workload design, Support workload design ©.% ¥
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3 7}8l= Bankingo| A 5B ©43 dlolE AlES EFRow =
Support AWl o] 27] 74A] xpHstE AAZ A=, A Ul
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221 SPECWeb2005 Banking Workload Design& SPECWeb2005
Workload Designs 7F¢ H3st 22 AAE Aoz 23 JF
of Mg &S /= PMH =i g AE 7IRte = Jith
SPEC< Bankingel #&® HA3 &S s BAbs Aol
Ag 2ol A WA Zao i AFAAHQ HolHE o] &3t
st S3PTFY 54 7IEA ] 875 HolHES 4
at7] el dAle] AHE 7o R AAste] AT AbolE
of AL aFgonn AR YuE A

» SPECWeb2005 Banking Workload Design®] Data Summary

SPECWeb2005 Banking Workload Design< Data SummaryS
wAste] 71E SPEC99e] A HlolE o wAlH S vefste] A
Hol 28 ol HPF $° A=F FYRES /)5S FY A
Zth HTTP % Z=5 HW SPEC 999} A A 23 tlo]g] 21
Aol e Aol7k WAL AL e <EA2>oA A & %
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<3#42> HPPT Response Codes

Response Code Percentage in  BankingPercentage in SPECWeb9%99
Data logs
200 OK 68.1 100
206 Partial Content 012
302 Found 45
304 Not Modified 2705 0
403 Forbidden 0.03

U5 <3#43>2 SPECWeb990 A s & 23dHF A =1
o ] W]z 3t Alo] =& Hlugk Zlo|t}, o] H52 A Al 1
d==20 FAEHT, T4 A7y Hds A &e
SPECWeb99+ 0— 100byte Alole] A7 E 717 FdS Q9 AHFHA
o &3 g A YERYA] e ge&e] gdS @
=}, Ak Bankmg Data®] ¥4 7S B SPECWeb999] %
93k 22 Aol7k EiyE AS 90 & 4 3

<i43> Workload File size distribution for requests

Size Range Class Banking Data SPECWeb99
0-100 B -1 59.20% 0.00%
100-1KB 0 34.00% 35.00%

1KB-10KB 1 6.30% 50.00%

10KB-100 KB 2 0.50% 14.00%

100KB-1MB 3 0.00% 1.00%

noh gwsts 2849 A% HES 4] 98 2K
=3 oA AREH = 3L SPECWeb99ell A Bl 3t S ]
3] SPECWeb2005 Banking Workload Design o A1 & A 54 ¢l
Y85 73t A A Banking Datags BE7 SAT = A A
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» SPECWeb2005 Banking Workload Design® Dynamic Scripts

SPECWeb2005 Banking Workload Design< 177H¢] Dynamic
Script®2 F-stoh, 1 A W8S T <3i44>¢f Erh

<i44> Dynamic Scripts

Dynamic Script Number Dynamic Script Size of Returned Page
0 Login Welcome 4KB
1 Account Summary 17 KB
2 Check Detail Output 11 KB
3 Bill Pay 15 KB
4 Add Payee 18 KB
5 Post Payee 34 KB
6 Quick Pay 22 K
7 Bill Pay Status 24 K
8 Profile 32 K
9 Change Profile 29 K
10 Order Check 21 KB
11 Place Check Order 25 KB
12 Transfer 13 KB
13 Post Transfer 16 KB
14 Logout 46 KB
15 Check Image Request (front) NA
16 Check Image Request (back)

oj¢e} L TEL 2 YFE AT w) AFEAE oW AH| &
= 5l AQI7EE oS3l AR 2 Markov chain<3&7% o)A}
7 W> FAL ALslo] <d45>9) e FF S
F 8har, &3 7ot fEE A vas AP o FES A&
O

24 Hoh gae quel 45 BrsAl

o
oy
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<345> Relative frequencies (normalized to 100%) of each of the dynamic scripts

Dynamic Script Name of the script Relative Probability %
Index (computed from the proposed
Markov Chain)
0 Login Welcome 21.53
1 Account Summary 15.11
2 Check Details 8.45
3 Bill Pay 13.89
4 Add Payee 1.12
5 Post Payee 0.80
6 Quick Payment 6.67
7 Bill Pay Status 2.23
) Change Profile 1.22
9 Post Changed Profile 0.88
10 Order Checks Request Form 1.22
11 Place Check Order 0.88
12 Transfer Money form 1.71
13 Post Transfer Money 1.22
14 Logoff 6.16

= SPECWeb2005 Ecommerce Workload Design

SPECWeb2005 Ecommerce Workload Design< FHIFEA| 2~El
Huf CAFE A AAEA ) S A E 7Hg skl AN 0,
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o 2agde #¥& T +A4ska, AREA7E S

] Jwk o7 2 S E]% & ol T2 Tz Q1A

o5 s,
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» SPECWeb2005 Ecommerce Workload Design® T4
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» SPECWeb2005 Ecommerce Workload Design®] Markov Chain
SPECWeb2005 Ecommerce Workload Design®A] Markov

Chaing A &3slo] AL827F E5S T ol oA AXA ==
HAS SE2A HXulze] Este] HrETh <a#44>E=
Markov Chaings Ecommerce AEjo] =% o] A8% 19 o|t},

Ecommerce State Diagram

15

update [
[0.40) 5 [ 4 product 3 (browse
(customized) P d detail) ac product line)

&

(grm
(0.10)

2
3

(0.10)
075

update [2.1y
[u.su]C[ o Stoﬁmiz eZ)] Change 0 tindex) mz(browse) [0

region [0.20)
=
2l |g = |®
S HE
E'Upgg;e 7 Change keyword
) (customized) of refine [0.70]
=
o 3 (5% chance from
o] 13 () |2l cther states)
update quantity Login Fail [ b
ar save [0.28] 2 (carf) l } [ 4 (login} D[uc‘ﬁglur; =) E ﬁ
i = El |5
ey & o 2
B -]

A0 058 [ g hiting  [1289)
[ (s:g;lln‘g ]_[ details) 12 (eonfim)

=

™ Mote:the first "save” from State &
takes uzer through State 9 Jogin)
and back to State 8 (car). If this
happens, userwill not log in again

<13 44> Ecommerce State Diagram
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= SPECWeb2005 Support Workload Design

SPECWeb2005 Support Workload Design< Vendor's Support
web siteE 7H838to] AAEAT. o] &2 SHAE(ZS Fd)F
= AMsta, Y2EE Ba, ZF e mE dEj® o] 7hestal
T3 FAd=S 2 WS 5 Atk Support workloads= ™3

A Q1 Ho]A] Apo]=, o]H|A|Alo] =,
H HE = 3 &g 7cksto])
< Zagdel F3E& FI AT EA ¢ FHA
Support workload A= Y 2 =2 93k AA9 =Y
A Ho A= dAx dEHE5o] Edo] FHAY. Support
workload Zgto]AEZFH tho|uy] Ho|x|7} 855 = v, o
& 7709 Workload(7d 3 AAdA ) o Hlste] #Holx| 7} B %
ANZA . dlE 59, across page?] request(AAF7] Skl A
Hojof ") 7t A& A Eofokst= AFEAF HolE 7F Itk L thAl,
o] Support workloado| A+ &9 wd tl=2=7} FxH)
Support workloadell= RHSFAZUE(HTTPS)7F 917] wj&d +
AMBA 2R YEL] A9} tlAade FYS 7] Lojof gt Ao g o
=3

= SPECWeb2005 Support Workload Design® Markov Chain

SPECWeb2005 Support workload Design® A] Markov Chain<
Agsto 2 sl Aeoq tE ez g54 olF 7teA
of thste] YeEhAT. t5-S Markov Chaing 483 Support
State Diagram= H.of St}
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Mew search

Support State Diagram
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[4 (file

(0.10)
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6 (file) |

(0.a0)

6 (download)

<845> Support State Diagram
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Aol A eHrX] Fal MAX|FoZH T7|E A|AxHlof| S wkx] ok

1 AEE 5 9

» g Ho]Ax 7]uF QOS(Quality of Service)
SPECWeb9934 &, SPECWeb2005 = AU A3 == Al Ed o]
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» User Think Time
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SPECWeb2005+ ¢k HolA] o 3l5%o] Banking Workload
Design =1 #2413} Workload Design #4158 %3 ¥¢ 7\1317\
A AE Web2.0 7|=E=9ddd W& A &
S B3 WA E ayHo=w ALY %12 Zi ]ﬂr. ]‘317?}
1

- 207 —



5 A&t

1 A

9|

o]

=
=

SPECWeb2005

37t A mE

3L

ol H

&y, AAgA N

ARZ g BI AH| 2

[e)

ol

Nlo

e J7F 7=

o]t}

2

PN
T

=

7]. kel

o

3

VIR
hy2

=

=

A H

T

T

st

°©

REYA

[e)

Al

H

A A2 AT

-1

3t

S

Q

B2t BrRAe] 28
)8

=
=

T

[¢)

b= alo} 4
SPECWeb2005

o

©®

ol 71

aE

9 A

[©)

o

el HA e

= HlX|nl=

3z
ar

ol 37

Aol F&

°©

stE

=

Sk

41+ SPECjapp Server2004

SPECWeb2005
°

=gofe]

gl

boh

5]

T -
-

o
0

o
o
el
o
el
Jo

0

o
o
Wi

ted dlolH 3ot

7} &

3

3L

FhH o

bl Au) 8
7ol glel A

<)

3

L

k)
pul

oj™, o]

3

AR WR B P
sl

=

=

A}-g 4
el g 2 %

T

T

z|

)
'lO

SPECWeb2005
19 she Aol

JANA A E =1

- 208 —



of 54 A¥E d5o=2H AP ANE A9 F e AR=E
83 5 & Aou, HFAHQA MuAE AF T A G
T TH AT HF ARE V]S AuaE FAES HolHE 4
gozH AF T F IS Aot}

® SPECWeb2005 =9 37}
SPCEWeb2005% T3 & EFo= ¢ Av AH5H7 »d

24 Hdsda 94e 5 ok

» Banking, Ecommerce, Support = %%+ Workload Design H7}
-
.

3

= 7]E WA HAeH 2 2 53U 9 Size Range HIOJE T

PN
2 AR 4.

= Markov Chain & §3% ARSAMS] 84 Hloly F5& 9 &E 48
f

- AR EAS Bo WA gaE 879 o4,

® Workload Design 7} =

iy
o,
[
o
X
)
[»
o2
12
=
S
i
o
fol
B
2y
O,
o,

o}

]

2 oo Hgo] ThFEith odE 5o & AH|2E A
EEo] A 89 ¢ Ecommerce Workload Designe -3}
o H7tE & F & Aoy, =u divsre 2389 A
Banking Design & #&3te] ABe He& HEE 3 #H7h &
T3k st=do] Fu GAldA AZE AW Al
A8 ) AsS H71sks AR 2 7 Workload Design

°

e =z |
= =
4 A3 g Fesel AW $5E4S TR 4RE 80
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® Size Range H|ol¥ & 9 27 +F
SPECWeb2005% 7]& SPECWeb WA A H7lst# Eald 2+

4 8F A9 size 7F HMAE ST RN ofF AL

71e) o] 57

Hd dHolHE

o, el 4

oko] ¥

Ao R BHu 7AARD B 7Hs et
A 71Nk o] g F7) el o8
ek AW X etazE B el o], EE AL

Eof A AFHE WYL Gigabyte T9e dlFe A AFE A
o, I I AlEE 109 3 100GBol/de] 3d S 5.
TAlEka Q). o]y et &l Hloly AHAFo| wE MY ATH
7S 93 =24 SPECWeb2005%] Support Designs % A 3F

AW W =2 A] B8o] fosit)

® Markov Chain & E3F Al&2Le] & dolg F=& 93 &

g

® TATRY ®
SPECWeb2005°] 147l AL 3 Wxnia HAE 87
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o
&
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)
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o
[~
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i
o
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o
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S olsfsle] A& 4= vk, SPECWeb200594 A &3 7]
ARl Amp Sl s obell <H47>9) P

AsciiReportWriter I

[ reporter Ic—-[ ReportGenerator Ic—-l SpecReportWriter )<

SPECwebControl ResultRawReporter ]
Configuration I RemuteLuadGeneratur]

l specwebdlient I-—-l LoadGenerator ]-—-l ResultSet I-—-l Result I
l CommReader I
+l WaorkloadDispatcher ] [ Connhection

CommWw'riter I
[ HttpResponse ]

HtmIReportWriter I

--I SPECweb_Banking I—lHTTPRequestScthulerH WorkloadScheduler I

. +[SPEEweh_Ecummerce }—‘
-l “tustom” workload ]—lutherPrutucuISchedJIerli

<1347> SPECweb2005 Key Java Classes

olo} e A Fxe AL
7H4Ql 2y AAe &%
SPECWeb2005 academe W9 4§ 9] 4
HA vk AdS A sk vk

® SPECWeb2005 H&lo] uba whot
SPECWeb2005%= #Aubd oz ¢ xujxo] 37 2 7]%9] vt

i)

- 211 -



. 3tARF SPECWeb2005 #H71HE st ¢ 4L uf$- m=
W3l & gled. wheba SPECWeb20059] 9A8 A 7t
| = Aol A3tst de, S @ AAGAN 2 &
HdS Aests § AW H7F 7]EolA AR FelE BS
d8 2 3te AlY A, 28 AolE AH Fof tigh giote
s WAnz Vle2e] bd 9 kQlo] Aasitl ] AH]x
2 7]EY Mu/EgoldE Fx Bdex I W3lslA &
A9k giEEe] M2 X Pl E sk AW el Z]isfe] 3435
3

FS WRAsH7] 93 rich client 7y e =9 2 HEgow

o
S

o
o
-

_—

& R AP A9 Wl & Folth o= AH Y
s W7HERE ofyel ZHo|AETE AA A o2 S ﬂﬂé}%
Az AR AE 2 Al e ARRe] RAFES Este] wix et
A o 2M rich client¥7do] W& Aw¥rte] /‘é%% F7kst7]
g A7 dasit o)¢t e ) AME Ve HE FE T
2l+= AJAX(Asynchronous JavaScript And XML), Ej7L,
RSS(Rich Site Summary) 52| 7|5 o] &3 Alo]EEo| Ush
A 8 2 AYeTE JFHeE MAnta & F e T st
¢ Workload Designo] B 83 Z O = o i=m, AHoA A
st A Ed tEo] SHoldEdA HYH e AYgHEFS olFo
2 Rrrgre s iy 539 e B =oE ek E Ao
o}, B8 SPECWeb20055 vl o2 3 $& 7% 7o) £ 4
Qte] = Foju}.

oiiol}ligrﬁw&&o&i Mo O
o
o

=]
=
Z
>

14) WAS AH
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® TPC — App

TPC(Transaction  Performance  Processing  Council)°l A
TPC-W= tHAlst7l  #Aste]l AEA Ak TPC—App=
Application Server®} Web Service?] A5 FHS 93 wixvl=a

wolth. TPC—App WA|wt=a= dHolE o]~ AW, §§ AH, o
E‘r ofZg Aol AW EF dHolHE udsl= A AxGA
o Aee Azt FelA Qe @ SastertE SAs 9
i, A5 129 AYe 9 qulse] 2 A2s) A,

X,
5

2]
TPC—W wlxmp=Avt TPC—App WIA|mkA B H/Wel st
7HAdH] B o= vl & ¢ A=EF Eoksrrh. =3 TPC—App
Aok A AekelE SUT 742 71&2 & wixvi=o] Hl3)
- FAAA o ® AbE L vk TPC—App #WlA|mt= 9] 7 52
sk %3l SIPS(Web Service Interaction per Second)+= H/W A
FTaol A FAE ARFel AHdM e HeHAE S AR
U= Aoz HAudd. E 8E o ded AHdd H/WE
Esliof s, e r|H] &S Bl ARESte] dilolit
1-&

) i
o Al A =ES = F e e gidr. 1

H =

i AR Aol HWI ASHIIE FRsAT, Foln
o QT Aol 2SSl e s aFAGEe] A5
0 oolE 2AR s old @ J)% aAlarEe] AFSA Aulx
g 5 JES Wad WWe S3de] ByHolAu, AAHe
2 Bed §Wgel ABHow Fuay nie 4% dAE
o Aol =Ase] §He AASA Brh AT 2P A4
A SolA ARNE TomCE FHahs WA oA AHEAe
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tal ot A = FaREE @ w7k 7|gol A% Web Service

o
olsla glom, oln e xnH] A9} A]~Hlo] Web Service
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—

o
i

L UARE, o} A 7hA] Web ServiceZt R StE o] gltiar
w7) olgeh. @ ¥ TPC-App MARZ WWES Fuste A
Al Muan; ARA| Ao g7t B o] Thesd slow
A=, AE Fuiy &9 AR ZS Alol ZERte] oA Al
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® SPECjAPPServer2004

SPECjAPPServer2004< SPECS] Java/ClientS 93 wlX|
7122 SPECjAppServer20013 I HZE oJojAq wxd
SPEC;AppServer20022] %< R dlo]t}, SPECJAPPServer20040] 2]
o= &&= Java/Client MA|vE=A 7]E o == SPECjbb20059]
2t} SPECjAppServer2004+ J2EE1.39] AlFES 7o = J2EE
A S A" olYE9 Al (performance) ¥ 344 (scalability )<
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o] &gE SWolA s & & Avk. *A AT vpep 3o
SPEC]APP Server2004 X } T =
SNNAR AR
W A gre] W, WA B8 B3 oo
ohA %7]@(1~2Lﬂ WN)o = A&sl+ )ﬂ% A 4]
S ow noln, gF AlFd| A e
B = A= Zo] wperA sl 740]1:]_. g_;] A

2k
A7NAH o2 rRAMAA ] RRE ARG e A
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ﬂ
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o
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3
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9
2

o] kS 98 SPECjAPPServer20049} 7Fo] wIZHRLE-o] H]
ZU2 mdo K3 wixulaE Jaxow uEs vk 9
o} b, AR ks BASH] e A3 WEB/WAS 4HA 7]
To EUE dAds) & o, SAAREA, AREAIY ool d
AEjFo]~fstnA, HAEIFEA, AL oAF& 5 5719
AARE S AR SF Yol A} IEHol A~ FatEA, I
ERQ] FEtEA o AP JFS v F qlo] o digh

Q1 AREAE S #old =

SPECJAPPServerZOOM e olde] HojE &3t AHHs}

ofof stal AEA} & e Yol g WA vtaE v

T2 3lojop & Fow HolT)

SPECjAPPServer 200404 A&} =

gu/\m—o— EXHSW] Hsﬂxﬂb vq Bl F-slR Ao 2
ol 3 7]

6‘16244 WEB/WAS *&é 1%4 ] o)
o7 FU3 V|ES HEsh] Bus dA Iy =2 JFEA
mel Hio] MAVIES FHele] AAsE Aol upERE Ao
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® SPECjbb2005

SPECjbb2005 (ApH} AW #ixjwl=)= AMB] S| 2bp A5
H7kst7] 91gk SPECe] Mix|mp=oltt. o] (Lhii) WA mA
SPECjbb20003} #o] SPEC;jbb2005+ % %+5(middle tier)=S %
Alek= 3—tier SEFO|AE/AMH A 2ES o Fdo]dste] AH 5
Ho] Aup AFS Hrpsty, o] MiXvlAE JVM (Java Virtual
Machine: A7 A1), JIT (Just—In—Time: SAA &) HAod
g9 3]4=(garbage collection), Z~# = (threads)2] 23 2 24
AAe]l dF-Fe AFETh oA EIF CPU, 4, 719 A=
(memory hierarchy)?el A% % FHHEZ X=ZA XA (shared

memory processors: SMPs)2] 914 (scalability)= 7 gt}

AN o S mlo

d

® TJH] XJ%_ H}-o

ger
SPECjbb2005+= AA A o &l Aol S 4 =
A AFA] o E FdE MER L’Ei} 2+9] 53} (enhanced
workload) S A|&3ta, Ao ofZgAo)lAS & U
kg3t Wl x| wl o] XML ZEZAA 3 BigDecimal & }ﬂﬂgr s
- M=z 5450 A
SPECjbb2005% 3t=90], &QAA, At g3d 5 ofZ=A
i BE ZWe nAF 0lmAD A A¥ el ae
AlRek7] 98] ajkd Aol o7|M= UEH Y H2a /0=
w2 =t} SPEChb20055 ZFZA o] vl AW el Afo]=&
=4 o] 4 git}t. st o|AL EA A K-Sl 7]

N
ol o
ol
ol

dhetar Q17] wjZolt). st AFEAF o Aol Aol A8
= AeHA &E APHFeE AAHs e dHE vdet 7Hdo] &4
she}. 3k dio]E o] AE AHEsteE BE 9 5L SPECHb2005



FEz= Aol Wel B o=l
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3 e WA WAE @ /1%

S AA et AR FARS} sk
JHATL(2002, A2 A= 2
A ZAF"(2003, SHardrrd), “AHRA A
T7(2004, AN Y) 5o AFES
=90 FFEAA A F (2005, FFAAY), GEA|A
AR 7hol =2kl (2006, AR )] A
ATk olE H/W FFEAFE A4t FA|HQl FANF7] TPC
$} SPECY] WXvlaZ2 Edi& sta b, 22y 20054 o] % o
S 71 MAvta 7S AR7IEe @ upe vhdsiA A
ststar vt webA 2 dAFtolA e 7]E H/W R 21ko]
¥ 9l TPCS SPECY TPC—E, TPC—APP, SPECjbb2005,
SPECjappserver2004, SPECWeb 2005 % Alqf715¢] &S 93
APIATEA 5] ATE FAs T

N

© AHA2E AeHryl 2 Ay e 53¢
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» ] 53

® TPC ¥ SPEC9| Alqtdlxnla 7|5 F4
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Ab. AZEY ] AEL 93 Hr AA 2y [r52197]

1) 179 w73
® axEdo] 7 B2 AAe] oH =
= TP oE QI Alge Wert §n
= w4 ARIIEe] W Sl thsixl sfmslo], 2FAA, AxZE
dof e sEd H=5
= aXE] AE W FHe FrRAAed A LA Ve B
= AZESe] AlE B Fds SAEE 7 e AR
®E HH
= I EYO] Fbe] AREEE Ame] FAolal A Y
© RZES] A 54
94

A=A (conflictivity)
= o&A 9AFZ A (multiple attribute decision making)

2) AZE ] HrtEd 2 PIHA A
© AZES ] AFHE AT A
BAA 891, AL 89l #H4 a9l &3 FHE 74
¥ A E Qo] A (software product)
ARG AL Al Q1 =gt ﬁgi A AFE oy Az, o9y
A, 223 AR JAHY (ISO 9000-3(1991))
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<E50> HI} &4

L F oA Sl
7154 QT EA
B & AANE 54
rownstein )
Lerner(1982) ue 5 STAFEY L BA PE
THA 54
Ad 54
Sanders, s A Qo] . ]
Ghandforoush & ZF34 g9l Bfown;Glbs;nﬂ gl
1o ! o o
Austin(1983) MyA 9ol HAEG A

©® ATEYo ZTAZA HIEA
¥ AMXEQ o] A3 (software product)
BAH 2Em BAH 2TE BEA7E 2ZEdC] AFY B
Hy AHE AZEo] AEFe 54 AA (ISO 8402(1994))
» Boehme ZARE : Hx2 AT E9 o] AE FHAL HFHRow
ARV & ol FARY AN
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E51> "HWIHAA

a T Fa &4 5ol

A
d=g dezzAgyd, AZHdEHE

Tally(1983) AR A 5 (A=A g4 AZES o) Hadt ARE AA
tol B Bet, wlo] B A=A to] el 2]
dlele &4 5)
7154 8]l

. 594 29 - .

Zahedi(1985) e - ASH E3gel o 7FaA A

Ao

o] g

Frankel(1986)

AEEEE P

2]
7167 54

AT A AAE AASIL, J 5] E
48w g-He R e el EF

g

NASA A& S ale
-7 = = s A
Kuan(1986) FFAR A4 1€ e w4
41, 71AE3A
7H8-74
Visker & A 7HfrEA TR 7dS 9% HriEd s
Bree(1987) AE-A @0l A A

=7 4y

Lucas, Walton &

2XES O] FA

ALEA 2FAL

Ginzberg(1988) 244 B4
o a 54 67 FEAHeR FAHEVES
Davis(1989) IL‘;% o) 4 2238 (TAM:Technology Acceptance
ewThe Model) AJA]
st=9o] 8 FARE
USACERL Meier & 387)F ERT7AE Addte mlelaR A FE
Williamson(1989) A 22E QAR | LZEJY 23 E& =
FTaA A9, 74
A5
Subramanian & ZA A A3
Gershon(1991) Al 2~" Z A
ARE2E 154 Q1E Fo] A~
A&7 Q1E]F o] 2~
LA - v
Adeli & Eqi}; ek CADS 2 Egolo] @4 sto]
. : - =78 W7 2] O
W11C05k1(1993) Zﬂ)éﬂ] ;,Ll_]:q )07}"—v o= Zﬂ}\]
2y 34
0 A E A . ;
Jung & ZL%;;' gﬁ; IS0 9126 B4 FARIS
8, BE8 712 5
YOOH(1996) O]}.\_]‘/‘g‘ ‘PFX]E]—ZI:AJ '1017}'—1/%-9—i A}%Evj-
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oF '3
g | %o
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RE: O OO
B>
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i
w2 o 0|00
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™ 010100
e
™
©E| %
3 OO
o 5| o
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X0 _“h 7o | %o %o o o
@j o / T | n w o L
XV e W B |z | B Ro | o | e | T | RO | R RO | RO | RO | RO
He S| TR AR R T MR
— | RO || O AT || | RO RE | o | K| TN | B ®T

: Gilles, A.C., Software Quality: Thoery and Management,

#]
Chapman and Hall, 1992, p.25.
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MaCall®] FHEE @ iz} BilelX o781 F4 55 7AS s,
aZES O] ARaty Fol 27E Fde Yok S weshe A
dow A4
AlS1 ATEAN =X
(=E=H)
ZE gAY
_ AzZeg| (AZ29|[(A=Z=2Y AZAZE| [(AEASE
H =2 N =
(SE2Ah d 5 z con | M q
HE=2 = = H g =
HSHE
HSME
AES3 cma | e 29 [
(=E215) - = salg | **° = <
HEEE
H =4
Ezmesay | Me=2l|me=fljne=|) o || EES|
I I I I I
le E22==S 38Ee=
EHo121 At Hll= X8’

<248> MaCallel %

IEEE =223 : [EEE 1061(1992)<] A
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A ARET7HS

a Software Quality Matrics

<J249> IEEE Z22
— 224 -

I[IEEE Standard for

9126(FH7&=-4

A
Methology, 1992, pp.19—20.
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i E=ZHZEE N
ISOVIEE 9126 L CH=o& 3E g3 akE
B
A oy !
Zd a7
AREEs
X g
EI:IE% OlE= 43 oE@=F de A= =
o = EHD’I
] &
X o =
E . = | = =
= g A

<JB51> "I} A|AE
=2 ISO/IEC 9126, Information Technology — Software

Product Evaluation — Quality Characteristics and Guidelines for
Their Use, ISO. 1991, p6.

B4 TAE 2 FEOE Yo wesiA7|al A AISHA T
=d Asst JALAA W, (Analytic Hierarchy Process)

% 4EA 7 £40 B 40 U@ AUH FLEE A
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= AAFA 7)o F7F 9 A (Douligeris, 1994) ol 4§
© Aok
= Zahedi(1985) : vlo|A2 HFFE|E dlo|guo]x T Al~H H7}
» Zahedi, Ashrafi(1991) : A}&x}l9] A2 E o] g & (utility)S Ashrafi
2 xzgadly wEo A4 FoE A4
» AEY, o]FF(1996) @ FASAC] TtEA Al &8 AT
© H&4dxt

= A ASH 2 - EAlY HEE Aoeta R dFS A=

F

o SAES AsHdem ARstste] dadrx2E AT

= 5 (8.4)7F Ao al(pairwise comparison) @ A E ATTEE v
o7 ASHERE AdnaE APt AHPE A3 9 = aa
= Atele] TorE S4shs U B® HeE SFEAE 5 Utk

= aLfrgkel o7k ke A A - FA4d kA ek FA4E A ik
g

© ¢d#d =4
Fulale Ao A AEE SAHSe =72 A4 vE

(Consistency Ratio: C.R.) A&

5) B7IEB 9 o] &4 wj7
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<IH54> "I 2 Oo|2H HiZ

T

4 5 53 S =

Brownstein & AGtE2s b e -
Lerner(1982) (48 A8 A | T BEEA AR
Sanders,
Ghandforoush &| A YAAHRY AFE 9L 3 AE AZE ]
Austin(1983)
Edmonds & . . QEA U gA RS 93

A& 7113
Urban(1984) a87tees =
Zahedi(1985) AHP PCE DBMS

ol B FANTA], FAE LAZE]

NASA Kuan(1986) | A&7}5nd AR T =

_ _ AEZYEHE AZE

S g] ~El =]
Anderson(1989) Freay 29 A= gha] A E g0
Eskenasi(1989) ANHNEY I A}

ﬁsé7}%£6é HILEQ AMXEQ
USACERL(1989) (299 8187132 AA]) EZFSE AXE 9o

A7ty

A el 2y =424, DBMS
Anderson(1990) A=Y AETYEHE, AFA L

EBA T E 9o

AR =9
Subramanian & =
Gershon(1991) ELECTRE I CASE =+
Adeli & . . =

A 7ER e & AMES
Wilcoski(1993) 7t DOS% CAD Al
Jung & B el

_ _ to]El o] A~ Rde
Park(1996) Fezg 2y floTew el 2

6) 37t5%
© HAEFH:

FAY AF Lo Hd I} FE.

73
7 &4zbe] Aol HgHE RYPoR Y Py

o8& ALESO AFe AAAR] FHolY A TAEHE A

= AW 2% (linear assignment model): & S e AT E Y

of arste] 7zt AEe] L & 24
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