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Feet

. http://en.wikipedia.org/wiki/Foot_(unit_of_length)

. Historical origin
The foot as a measure was used in almost all cultures and was usually divided into 12, sometimes 10
inches/thumbs or into 16 fingers/digits. The first known standard foot measure was from Sumer, where
a definition is given in a statue of Gudea of Lagash from around 2575 BC. Some metrologists speculate
that the imperial foot was adapted from an Egyptian measure by the Greeks, with a subsequent larger
foot being adopted by the Romans.

The popular belief is that the original standard was the
length of a man’s foot. This is most likely true, but when local authorities and national
rulers began calibrating and defining measurements, the foot of no human being was probably used as
the basis. In rural regions and without calibrated rulers, many units of
measurement were in fact based on the length of some part of body of the
person measuring (or for example the area that could be ploughed in a day). In
that sense, the human foot was no doubt the origin of the measuring unit
called a "foot" and was also for a long time the definition of its length. To
prevent discord and enable trade, many towns decided on a standard
length and displayed this publicly. In order to enable simultaneous
use of the different units of length based on different parts of
the human body and other "natural" units of length, the
different units were redefined as multiples of each other,
whereby their lengths no longer corresponded to the original
"natural" standards. This process of national standardisation began
in Scotland in 1150 and in England in 1303, but many different regional
standards had existed in both these countries long before.
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tmpC

e What?
e How?
e SO what?

SIGMOD ‘97
Industrial Session 5

Standard Benchmarks for
Database Systems

Chair: Dave DeWitt
(Jim Gray, in absentia)
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TPC - What

 IBMTP1>TPC

e 1988, 87l|2] HI{ A}

* Transaction Processing Perf. Councill
e tmpA>B>C

e tmpD >H

e 20t X7} XIg}
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« X FF U A2H (20 &)
« CHA 71X| o] EHM
- EMIIM2 90%7} SEHA|ZE5X O|LY

(T ZH 22| = 202K O|LY)
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tomC — How?

5 transactions
— MMREfMMMEM2 CIE
29| 44| O|L}
— 90% < 2 sec
e 3reads/ 1 writes

e 3 years warranty

(New-order) : 11242 20| l=iE|= EHE
(Payment) : X|=2 gtdst7| ¢l HF_—.
(Delivery) : =22 biSHsl= Eaimx E

- =2 M| EBTM(Order-status) : 1242| 71& z|2

- XD = EMTM(Stock-level) : &1 TS DL 51%'6
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tomH — How?

Decison Makers

A

DSS Queries

Business
Operation

§5T. Server 2005

OLTP
Transactions
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SPECIint95 & A HIX| 013

SPECrate _int95/ Z2|F|0| M0 M

SPECfp95 & SPECIint95 8! SPECfp95& Uniprocessor =X &
SPECrate fp95 =%

SPECrate int95 5l SPECrate fp95&
Uniprocessor 2} Multiprocessor X 2|&F =7

NFS  LADDIS Ct=o] Mt A|AR SXto= J4d
ojd MH #Hix[of30] XA
2 MH SPECWeb96 QUE{ /R EBlll Web Server d5 5%
HTTP “request” Lt “gets”E A{H|ASH= AHO| &

o 2
H2 =%

dH © o] x|oj ciet MH ‘S50 SH
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So what?

 http://tpc.org/information/results _spreadsheet.asp
« TPM (Transactions Per Min) 2t S1StC}EH ..

Date
Operati 5 CPU #5
perating TP Monitor oo erver Submitte
System Type CPU's 4

- -l i - - - -

Company Systemn tpmC $/tpmC  Database Software

Oracle Database 10g i
. . BEA Tuxedo Intel It 2-
4,002,799 2.93 R2 Enterprise Edt HP-UX 11i v3 uxedo |Tntel tanium 64 2/27/2007

o 80 16 GHz
w/Partitioning

HP Integrity Superdome-

Itanium2/1.6GHz/24MB iL3

IEM ALX 5L Microsoft IEM POWERS+

IEM Systemn p5 595 4,033,378 297 IEM DBZ2 9 V5.3 COM+ 2 3GHz 32 1/22/2007

IEM ALY 5L Microsoft IEM POWERS -

IBM eServer p5 595 3,210,541 3.07 IEM DBZ UDB 8.2 V5.3 COM+ 19 Gz 64 11/18/2004
Oracle Database 10g  IBM ALX 5L Microsoft IEM POWERS -

" Enterprise Edition V5.3 COM+ 19 GHz

Red Hat
COracle Database 10g BEA Tuxedo  Intel Dual-Core

. . o Enterprise Linux .
Enterprise Edition AS 43 81 Itanium2 1.6 GHz

Microsoft

Microsoft SQL Server Windows
Microsoft  Intel Itanium2 - 11/28/20
1,231,433 4,82 2005 Enterprise Edt  Server 2003 - ocort e tanium 64 1L/28/
COM+ 16 GHz 05
SP1 Datacenter

Ed.(64-bit)SP1

IEM eServer p5 593 1,601,785 32 4720/2005

PRIMEQUEST 540 16p/32c 1,238,579 16 11/30/2006

HP Integrity Superdome
Itanium2/1.6 GHz-64p/64c
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SQL Server 2005 ca

« B2 A4 O| .

SQL Server 2005 OO/EHHHO| A M7 MA HO 371/M < sQL Server 2005(32HIE)

HMH 3N /M4 SQL Server
2005(64H| E)
65,526 * HEY I M3 |

L2 AP 3._/'|1‘ 65,526 * HEY I W3 T

= =2 22 HOIE =

GROUP BY, ORDER BYZ HH|E %=
oIE A F|SHIOIE 52

ZIeH IS HHIE 2

2 2 HHIE £

wvarchar{max), varbinary{max), xml, text
E = image 25 HIOIE ==

ntext £ = nvarchar(max) 25 27 =
HOIEE S 0T oln A o
GROUP BY, ORDER BY2| & ==

GROUP BY WITH CUBE = WITH ROLLUP 22|
B Lo &) £

§5T. Server 2005
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Windows System Monitor
with SQL Server

Cl= B L|E (chart)

Log&2 X &F (text, binary)

— Excel =&

— Tempate &

SQL table2 X%t (in Win2003)
Baseline 2tH o] ML =3, trend &AM
Zt 7} 2E{0f TSN E B2, £ 35

— Inside SQL Server, Inside Windows...

ES

%TServer'zoos
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Zotet A

e row-versioning
e mirroring
e online indexing

e transactions / sec
2 oA S71=

Microsoft
L Server 200s Microsoft TechlNet



Transactions / Sec

A2 4o S273t 00|C|0]S o
= QUCh O| A2 EMMM A 83 S7IE & + A= SE BA|0|CL

Most queries are implicit transactions, but
they are transactions.
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Number
of Users

Recommended
Base Hardware
Configuration

Report-heavy
systems
(CPU Intense)

Transaction-heavy
systems
(Memory Intense)

Notes
(assumes optimized network latency)

IBM x3105

AMD Athlon64
3500+ 2.2 GHz

Intel P4 3.2 GHz or
greater.

Single-processor with
1GB RAM

Report-intensive workloads, benefit from a
faster CPU, while transaction heavy workloads
benefit from memory upgrade

IBM x3105

Dual-core
processor:
AMD Opteron 1210

Pentium D 2.8 GHz
or greater

Dual-core processor
with up to 2GB RAM

Report-intensive workloads, benefit from a
faster CPU, while transaction heavy systems
benefit from memory upgrade

IBM x3105

?5“1. Server 2005

Dual-core
processor:
AMD Opteron 1214

Pentium D 2.8 GHz
or greater

Dual-core processor
with 2GB RAM or more

For report-intensive workloads, a dual-
processor system should be considered; for

transaction workloads consider upgrading to
2 GB RAM

Microsoft Tech/Net



Ex] A 7| F / Za}
ol £ 11,000,000 1,000,000

Transaction/Min [ AF2X} 1210] 22t 3749| Transaction2 F™E(@® X 300%) 4,500 tpm

Peak time &7 [ AL&XE7} BHHRO|| E2| & Peak ime RH S 130%2 A 4H(@ X 130%) 5,850 tpm

Application
Server
23 8y

[l Web Server A2 X} E3510 o3t B™H(@ X 150%) 11,408 tpm

G)

A|AE JLx gl

sEy uy

AP, Logic 3! 3% o|Lf 8ES fITt HE(® X 130%) 14,830 tpm

Network &% [ Network Trafficoj] Lt BE™ (® X 130%) 29,279 tpm

[ UNIX A 2RO 2|1 IS5 RXISH| 21Tt 5 Y E30%E A MO X
130%)

® Q| ®

45,062 tpm

30% 2 AHLH® X 130%) 62,580 TPM

Active OLTP
usero| Al @3
2k

[ AF2X}7} 1915 OF 3MBO| M2 2| S AL 4,500 MB

Oracle SGA

MEMORY File System
Buffer Cache

[ Oracle DBMS@| Shared Global Area(Connection + 256MB) 1,756 MB

[ EAF SGA sizeo| M2 Buffer Cache o 2 AI2(@ X 50%) 878 MB

® | ® | 6 6 |e

OS Memory © & AP gl DB} AF23H= MK K2 2|2] 10%((D+@+®) X 10%) 710 MB

E 28 qrg a3t 5 HEZ (D+@+®+®@) 4,844 MB

Microsoft
SQL Server 2005 Microsoft Tech/\et



= Disk Size

2=

DB 22

Z|Lj TPS

355.6 GB

310.21 GB

10.7 GB

MELS

87 GB

46.76 GB

5.79 GB

25.90

127.4 GB

48.28 GB

3.87 GB

825.75

1694 GB

109.84 GB

5.12 GB

331 MB

1,350.30

80 GB

20,04 GB

510 MB

32.20

299.6 GB

213.78 GB

55 GB

1,482.49

445.2 GB

27477 GB

46.4 GB

247776

491.2 GB

23945 GB

50 GB

688.75

436.8 GB

3.5GB

13.7 GB

7 GB

2.87 GB

223 GB

177 MB

32 MB

1.85 GB

112362

EEERY

0% U2A

7.181.89
430,913.40

182 GB

759 GB

4.4 GB

600 MB

364 GB

273.38 GB

3.2 GB

155.5 GB

127.24 GB

50.1 GB

45 GB

38.72 GB

210 MB

1.31 GB

512 MB

291.2 GB

167.23 GB

6.64 GB

§5T. Server 2005

EECEE

30%0 ST UTA

Microsoft Tech/Net
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2l 2k=7| - Disk

LHFC| A3 (MB) =
(AIAR OSEY + S8 213 HY + 48 AT EY 0] F)
x SWAP &4
X 68 HHA]

QEC|AZ 82H(MB) =
{DBY S + Wl oy)
x RAID g
X 698 HH
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| Z 2l 9HS 7| - Disk

RAID 5 & j 20% Z}At
RAID 1 & I 100% 7}A

kl '— |. -|

— Phy5|ca|D|sk(_TotaI)\% Disk Time

— PhysicalDisk(_Total)\Avg. Disk Queue Length

— PhysicalDisk(_Total)\Avg. Disk sec/Read(Write, Txfer)

— SQLServer:Databases(_Total)\Data File(s) Size (KB)
— SQLServer:Databases(_Total)\Log File(s) Size (KB)

Microsoft

L Server 2005 Microsoft TechiNet
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=

m||:|

=2l 3F=7| -Memory

M 22| &TFH(MB) =
{OS 3 7| 289
+Z2HA S x S8 T2 HHK|)
x HIH 7l ¢ 28X|
x 2{AE HA™EK]
X & HEA
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. 34
«  (MNAHR Ho 4 o|Z2(H0|M YN + SEXF HA +
ArExieF g mjma| x SAAF X} £ X AFSXF H )
x H{ 73] x | F&
—  AJAH AHA - 200MB
—  O{Z2|H|0|M ¥ : 100MB
~  SUXI Y AT S B4

—  AlE2Xg 29 M2 2| : data cache + proc cache/ X248 ZEC}/ 5MB
—  AM2X} H1: data cache + proc cache : 100%
I 744]: 30%
- O8E:25%
o)) (200MB + 100MB * 5MB * 200 users * 100% ) * 130% * 125% =5250MB

- 4S57I=2H

— Memory\Available MBytes

— Memory\Pages/sec

— SQLServer:Memory Manager\Connection Memory (KB)

— SQLServer:.Memory Manager\Lock Memory (KB)

— SQLServer:Memory Manager\Target Server Memory (KB)
— SQLServer:Memory Manager\Total Server Memory (KB)

Microsoft

Microsoft Tech/Net

L Server 2005
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1 BHE 7] - CPU

CPU &%(tpmC) = SAIALE X} %=
X ESHM o=
X 7|2 TPC BEAX]
x Peak Time 2 X]
x CPU B &} 2™ X]
x 88 TRI1YW SHE BHK
x HER I B
X SH2E HEK]
X7 2HEA

rosoft

LY T
SQL Server 2005 Microsoft Tech/\et



— SQLServer:Databases(_ Total)\Transactions/sec
— SQLServer:SQL Statistics\Batch Requests/sec

| - AL
. L A A
- AMSXFE ET EHHM 20

hCromolt
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~10(5%)
FZo| tpmCel S A A|AENSHAQ| I}

3
B, 20%(2 1 2)~30%(CH+ &)

)
30%(thx) ~ 50% (5 %)

A
s

** 5(gt

=
[

5|

10%

0%

%|C Transactions/sec * 60

{8 2 =3|M DB £2|2 QIs}CPU

SlE g

X

2010

Peak Time £%

DB=z7/ 2%

HEH3 B2

&l

EHYM

Microsoft Tech/Net
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(30%))

AL X * R 4 /Y *(0H3E ALEXL 7 B

1,500 * 3 *(1.3 * 1.3 * 1.3) =9,887Z/¢

LY M2l 70%S 4A| 2 Afo] HE| 718 =

9,887 * 0.7 /4 / 60 = 2974/Min

TPC of EGHMM S3/d Xt0] (1.5HH)

29 * 1.5 = 44Z4/Min

(=

LAN/WANS E3F 2}0|9E & HA|Zt B

44 * 1.5 = 6674/Min

Peak TimeA| 0|2 9|3t 6Hjo| &

66 * 6 = 39671/Min

OS(50%) , 7|Ef A|AHl A= EQ0{(SQL Server 40% ,
Vaccine40%)

396 * 1.5 * 1.4 * 1.4 = 1,16474/Min

1,164 * 1.7 = 1,979Z/Min

1,979 * 1.4 = 2,771 /Min

WServerzm

2,771 * 1.3 * 1.3 * 1.3 = 6,088 tmpC

Microsoft Tech/Net



Atgdl - Memory

Windows NT Kernel : 64MB

SQL Server Database A{H|A : 256MB

Transaction Server A{H|A : 32MB

Windows NT A} X} 1HEF : 50KB

SQL Server A2 X} 1HE : 50KB

RAID M & : 32MB

C/S A2 X} H|E2 40% , Web A2 X} H S22 60%2 74

T

EA| AF2X} * S7F REE (30%) * 34 250 * 1.3 * 1.3 * 1.3 = 549

Windows NT Kernel (7| 2 OS+ A{H|A) + 7|E}

S El3|E|(RAID Z 8} 64MB + 64MB = 128MB

SQL Server Database A{H|A + CJ|O|E{Q} QI&! | 256 + (5,490 * 0.05) + (549 * 50KB) =
A 20| 5% EBGIZF + SA|AFRX} 256 + 275 + 28 = 559MB

(OS 9! + DB Qa)o| 20% (128 + 559) * 0.2 = 138MB

Microsof
SQL Server 2005 Microsoft Tech/Net



Al - Disk
DB A|AE!I C|AT =
OS AL8TF + DBMS ALE T + O{FE|F|0| M AT
+ SWAP Al2ZF + A|AH OS2
-C{|O|E{ C|AT =
S CIo|E| ZF + H|o|E| 578 + RAID HEE& + O{|/E

DB A|AEI C|AT

A2 A ALY
1

i A 1 =
Windows NT + DBMS(G| 0| Eft|0] & BHa| =75 0.5GB + 1GB = 15GB
23l
7t

M H=a|o| 26 HE 1024 * 2 = 2,048MB

I
2
M 9|3t 27+ 50% (1,500 + 2,048) * 0.5 = 1,774MB

DB H|o|E{ C|A3

T * O|O|E{ AFO|= * 30(Y) * 12(7H
6| O] E{ 2t/ g) * 1L.3(H M E30%) 5*30*12 * 1.3 = 2,340MB
(9,88771 * 0.5KB = 4,943.5KB= 5MB)

PSpp— H|O|E{ 2t/ * §|O|E| =718 2,340 * 3.2 + 5,490 = 7,488 + 5,490 =
o= 3.2H] + 7|= O|0|E] 13GB
RAID 5 & Hlo|E{ C|A 39| 20% (Parity ¥H) 13 * 1.2 = 15.6GB
5B S 9I3H 012 27 40% 15.6 * 1.4 = 21.84GB

Microsof
SQL Server 2005 Microsoft Tech/Net
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SA0 Z' 5= Me|H2] 30%
SAMEXFE= "HSALE XS] 40%
HEMEXE HHALE XS 70%

EWHP He|$

3(E=)~7TM(EE)

10| 15 SO was EHMMP &

TPMCH &

20(A1H2)~ 30%(CH#2)

1.2

M2 20 met 27

Peak Time H %

20(Ch=)~30%(5H)

1.2

CEY,

HIO|E{H|o|~ 37| H3

kS

13
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E
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=
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[

FEDEREE

10%

HEYI YHECZ QB X Bt

S0{AE HE
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HEHE(3)

O ZZ|AI0| M 5} R

3 7 St Hiojg M=Z CrE HIO|F
None 1 1
Light 1.7 1.3 Job Lj&0| Hztst

O™/ L
Normal 2 1542 715X E Al
SfX| 91 mjetE
H &L2k =
2olE (tpmC 7|%)
Heavy Z 70k
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2y Xl Resources

e Microsoft Datasizer Tool
http://www.microsoft.com/downloads/details.aspx?Familyld=564C5704-D4F5-4EE8-9F3C-CB429499D075&displaylang=en

e System Sizing Tools on the Dell Web Site

http://www.dell.com/us/en/esg/topics/products_size pedge_sizing.htm

e Dell SOL 2005 Advisor

http://www.dell.com/content/topics/global.aspx/tools/advisors/sgl_advisor?c=us&cs=555&I=en&s=biz

e System Sizing Tools on the HP Web Site
http://activeanswers.compag.com/ActiveAnswers/Render/1,1027,519-6-100-225-1,00.htm

e System Sizing Tools for SOL Server on the Unisys Website

e Sizing Lounge
http://www.sizinglounge.com

hCrosolt
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ASSHES Ea

e« 7|2: 1MB, 10%
e Profieler
— database: auto grow
e Perfmon
e TempDB
e SGAM

Microgoft

L Server 2005 Microsoft Tech/\et



Memory

 /3GB, /PAE, AWE
— boog.ini
— Sp_configure
e 64bit
— Lock Pages in Memory
— Proc Cache

roso

§ L Server 2005 Microsoft TechiNet



1 9

o Fillfactor
. 2210l QYA XY
« sp_db_cmpt_level

Microsolt
SQL Server 2005 Microsoft Tech/\et
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“Treat others
the same way
you want them to treat you.”

- Luke 6:31, NASB

« Mallig or Cafe?

Microsoft

SQL Server 2005 Microsoft TechNet
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e WWW.tpc.org

« BHANAHE EFE 71 A ZEYHA A+, et=
K AL

e b= Lo
http://www.cio.or.kr/databank/files/20040401 ™MHEHA| A 7|= T2 AL A (ct=T LR . pdf

- OO 2AZES|0], 2006.1 SE7|Al
« eI DBAIER AEY At

hCrosolt
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Your potential. Our passion.
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SQL Server #3 {20l

SQL Server Product
Homepage

SQL Server Tech
Center

SQL Server Developer
Center

SQL Server Support
Center

SQL Server Download http://www.microsoft.com/downloads/Browse.aspx?displaylang=ko&productID=
Center 261BA873-F3AB-420E-96D6-E3004596A551

SQL Server Resource
Center

http://www.microsoft.com/korea/sq|l

http://www.microsoft.com/korea/technet/prodtechnol/sql

http://www.microsoft.com/Korea/MSDN/sql

http://www.support.microsoft.com/ph/2855

http://www.microsoft.com/korea/sgl/prodinfo/SQL2005 Resources.mspx

0@ BRSYTaV/ST @\ [=ANTE]o [ {o]8] s MIN ttp://www. microsoft.com/technet/community/newsgroups/server/sgl.mspx

SQL Server Community http://www.microsoft.com/korea/communities/related/windows_server_communi
Sites y.mspx#server
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SQL Server Newsgroup
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