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Scratch Database £ At
v ALEXO] 2|5 A ZhA S
® #<table>, ##t<table>, E{|0|& &=~
vIHE 2 T ZAdStE Al 2l MY
® Sorts, spools, hash join, cursors
® Large objects (LOBs)0j| CH3F =7t Z 12

 |Instance'E = SfL[TF =X} _{ﬁff

v 22X OSE|AH Ol A/M-E 0] 23] 2= 2Rk

AR E 2 9|2
o= | AADO

Microsoft

SQL Server 2005 Microsoft TechNet



TempDB 7/ &

« User Database®t =&, S} X|2t AH XR{A|Z O|=2
X £H0|%| 248
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« Model Database& O|&
. E__I.I. EE-IIO o|-)é>|- I_I-_Jf
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« Xx7| TempDB &+
tempdev primary data  Tempdb.mdf 8.0 MB
templog log Templog.ldf 0.5 MB

Initial DBA set Working | After Restart

State State State - State

tempdev 8.0 MB tempdev 200 MB tempdev 1" MB tempdev 200 MB
templog 0.5 MB templog 50 MB templog - MB templog 50 MB
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« TempDBO| A= E2iZ M O| durability =44 0| QILCt.
« [HE&E9| Internal Objects==2 215 H7|X| (=2
v 227 g3 E
v Row insertdj Cst O| &
« TempDBZ2| X|ctALSt
v’ Filegroup =7}, 8l gl 21
v’ Collation & G|O|E{H|O|A A S XIH A (dbo)
v OO H| O] A A HAF, K| O B || Of A AFA[, guest Al'S Akl
v O|O[EHH|O|A O] &
v Primary Filgroup , Primary G|O|E| Int&l, 2 1 I} ALK
v HO[HH[O|A~ O|F HE
v DBCC CHECKALLOC, DBCC CHECKCATALOG
v OFFLINE, READ_ONLY
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 Internal Objects
» Version Store — 2005
* User Objects
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Internal Objects
v' SQL Serverdj o|5l| XAtsH O 2 MM
v O] Z2|#H 0| MO A 22| Z insert/delete = 7}
v HEIOIO|H = H 220 XE =
v sys.all_objects It 22 ROl &QlE|X| e
v Not Logged

v' Cached
® 1 |IAM Page + 1 Extent (£|2)
® 2FA =l Caching
- 744 =l WorktableO| Query Plan0f ¢ Z =l Eff
® PFS/SGAM 4ok ZtA
v' Scope : Statement
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 |nternal Objects

v Internal objects A%
® Sort 30| &/dol= St A 4 ME
® Hash join, hash agregate 1}’ 0j| A &Alol= =7F Zaf 248 H%&
® XML, LOB 00| E}Ql(text,image,varchar(max)s) HX &
e =7t A1l S XMEt7| 2ol Spoolo] EHe ot FHE|
(Spool operator)
® keysS X{%&6}7| fet keyset cursor
e 2| A= XZEst7| st static cursor
® internal processingS ¢t H|0|E| K& S it
Instead of trigger
® Rebuild Index(SORT_IN_TEMPDB)
® Group by, Order by, Union
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 Version Store

v IndexQ} Data Rows9o| HHX X%t

v Features
® EZ|H= E11 AFZHO| OFl row versions 2 Af&(instead of = X 2|)
® Snapshot Isolation and Read-Committed-Snapshot
e T=eiQl Ol HIEE.
® MARS (Multiple Active Results Sets)
v WOBI2E MY ETF RN HHE Hal

o
o 7l EUTMMO| BA T M2 S YBlH + US
v' Append-only store
® Version stored| insertsl= A2 25| X| S
® S 1M Ol SHLEH/S A mechanism
® sequential inserts and random look up 0f Z|A 3}
® sys.all objectsOf E2{LtX| Z=S
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e Version Store
v Zbunit2 o2 7] HH X%
® H{MO| 0|0 L0 QoM Of& MEZ unit0] 4o Z

Append Only Store Append Only Store Append Only Store
Unit - 1 Unit - 2 Unit - 3

|

Created at time T1 Created at time T1 + 2 Min

Created at time T1 + 1 Min
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« User Objects
v M8 Ee MY Z2A[H
® #<table> ##<table>, E|0| &
o x| =l ALX| (8MBO| A )
v sys.all_objectsO|M =3| 7t
v Sp_spaceused 2 AO|= =3| 7}5
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« E|O|= H== (declare @t table)
v #i<table>2} Z0| TempDB 0| Al X|=XH O 2 =7
v'Scope”Zf & M| RS (batch, stored-proc,
function)
v HO|& H=Ct0| XS] DMLZ EZHMMO|| = E[X| =S
v Or M2 2| Ao E(EA 82 HEotX|
v QlEIA 5|2 otst
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SQL20050|| A &&=l 7| =
o After value & 2 4oIX| A=

v’ Insert, Update 2| after value = 220 TZQ Qi

v S A| ot =7|2}(Instant File Initialization)
® Microsoft® Windows XP or Windows 2003
= 7t 282 A| overhead | A3}
o EXot Mot Q. AFEXAt= 7|28 2 = administrators Z1& 0| 0 Of 2F

'Eﬁ =2 poL M Q@@-
SUEY STHA (4 S 2 H

oF 271 29
H A1 O] E?—IrH “HI_
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. After value £ 245X U4
v’ Page, extent StEtA| UP(update) type page latchQ| &2 AtE
@ = \| AF2X}I7) OEE [ PFS, GAM, SGAM Aeh ZtA
« X|A=l AFK| (8MBO| A [I})
« WorkTable Caching 7| 2F4t

v Query execution plan0]| AF2EH & worktable 714
v X 9|0 X| 7 (1 IAM + 1 Extent)

 Cache Temporary objects

v’ table-valued functions, E| 0|2 B 22 QlA| E|0|L
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« Cache Temporary Table

v’ Create table , select intod]| 2|38}| A M=l E|0|2 744
v ORISR 2= FR
« AAHIO|2 dd & HA|H DDLEO| L= 87
- Al HO[=0| HA[H QI constraintE 4-d5t= &
« Dynamic sql EE = ad-hoc batch0f| o|of A &=l 4
-> sp_executeSQL N'create table #t(a int)'
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* SQL20050{[ A 2t &l 7]

- TempDBO[A 8| 1 &|= St
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e Features

Query
Triggers

Snapshot isolation and read committed snapshot (RCSI)
MARS

Online index creation

Temporary tables, table variables, and table-valued functions
DBCC CHECK

LOB parameters

Cursors

Service Broker and event notification

XML and LOB variable

Query notifications

Database mail

Index creation

User-defined functions

NN N N X XN X X X X XN N
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* Query0f| °|ot Z¢1
VRN 2T 37 B H2lol e 32t Y
v SQL Server= CBO(Cost Based Optimizer)
-> depend on plan
v Query plan &=
 Sort (including distinct sort)
« Hash match
« Spool (including table spool, nonclustered index spool)
+ TR Z7h= 04 W * o4 A0 =
- HHest 57 U OfELQ 0[R2 G4 4 U 04 Ao =&

_|_0—||_ o
Fdze = A=,
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« Version Store0| o|st &7t
v' Snapshot isolation
v" Read committed snapshot isolation (RCSI)
v Online index build
v’ Triggers, MARS
v' &= JHX| factor
. OOt} QEH =0 HAO| TSI}
» HOpL} B2 HTHO| HEE=7t
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« Version Stored| o|st &7t
v Online Index build
« Online index build transactionO| active
0]) M 22 nonclustered index i M
1. 12A|2F K| &
2. A ZFE 600 record HE (A|ZHE 17] 2] versionAd A =)
3. Et record size = 1kb
- 12*600*1KB = 7200KB

rot
OHT
O
£
X
©
0
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il

56“'1. Server 2005 Microsoft Techiet




TempDBOIA{ 2] @ 1 &|= 27

« Version Stored| o|st &7t
v Online Index build 0| 2|2 A=
« Snapshot isolation
Read committed snapshot isolation (RCSI)
0l|) database optionO| M M=l 42
1. 5A|ZH K|S Bl EMM
2. 2% 1000 record update
3. - record size =1 kb
- 5*60*1000*1KB=300MB
 Triggers
original triggering DML + all the updates

 For MARS
select] O|of &M= 2= Z11=0| Q= all updates
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* L= features0f| 2|ot S ¢
v Al O] =, H|0|& H ==, table-valued function
- SX HO|E1 22 YAo= FH

OI- 1
v’ LOB variables (including parameters) and XML variables
* 2000 : {2 2|0 BF =Y
« 2005: =7t A1t 4F2 TempDBY| M &
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 Temp Logging

v jREe 220 5K %S
v User Objects(Q A| E|0| 2, E|0|2 <=, table-valued function)=
2y
v Page Allocationd} 2t24 =l M= X+ L5t
v 27 MO|X : K|& AlZE MAMEI= 27 2
Of) E MM K| A[ZH: 5A|ZE
Al HOl= |2 E 11,000 (1= 0L) A ZH[O|E)
W g ZE AFO|=:1KB
R7E|= 21 AO|=:5*60 * 1000 * 1KB = 300MB
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Monitoring 5! TroubleShooting

e Space

* 1/O bottlenecks

« Contention in DML operations
« Contention in DDL operations
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Monitoring 5! TroubleShooting

* Space Monitoring

v Performance Monitor
« Database: Log File(s) Size(KB)
Database: Log File(s) Used (KB)
Free Space in tempdb (KB) 200
Version Store Size (KB) it
Version Generation Rate (KB/s) "m'
» Version Cleanup Rate (KB/s) i:{;ﬁf
v Dynamic Management Views
 Sys.dm_db _file _space usage
« Sys.dm_db_session_file_usage
« Sys.dm_db task space_usage
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Monitoring 5! TroubleShooting

e Space TroubleShooting

v/ 2005 O| M H{ N 0| A 2| tempdb space TroubleShooting 2| 02 =
« Tempdb@| free space & MASHY| al&
« Session O|L} task level)j| A tempdb A2 S =0Ig 4= Q1S

v DMVE Ar83t0] 32+ 53 7tHs
+ = 7§o| DMVE ZQlsto] ATt 57

sys.dm_db_task space usage, sys.dm_exec_requests
vV 45 BLIH 28

 free space in tempdb (KB)
SZH0| M= [l sys.dm_db_task space usagesS AtE
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Monitoring 5! TroubleShooting
* 1/O bottlenecks Monitoring

v Performance Monitor
« PhysicalDisk Object: Avg. Disk Queue Length

Avg. Disk Sec/Read
— Less than 10 milliseconds (ms) = very good
— Between 10-20 ms = okay
— Between 20-50 ms = slow, needs attention
— Greater than 50 ms = serious IO bottleneck

Avg. Disk Sec/Write

Physical Disk: %Disk Time

Avg. Disk Reads/Sec

Avg. Disk Writes/Sec

Database: Log Bytes Flushed/sec
Database: Log Flush Waits/sec

Microsoft
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Monitoring 5! TroubleShooting

 1/O bottlenecks TroubleShooting

v' Check Memory Configuration
« Buffer Cache Hit ratio
» Page Life Expectancy
* Checkpoint pages/sec
» Lazywrites/sec

v Iy B2 10 73 #Hel &
« sys.dm_exec_query_stats= 0|29}
total_logical reads + total_logical writes 2| =} QI
v 1/O bandwidth =}t%}

« C|A3 F7FE= RPMO| 2 Cl|ATZE 1A

Microsoft

SQL Server 2005
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Monitoring 5! TroubleShooting

» Contention in DML operations Monitoring

v Performance Monitor
» Access Methods::Worktables Created/sec
Access Methods::Workfiles Created/sec
Access Methods: Worktables From Cache Ratio
Temp Tables Creation Rate it
Temp Tables For Destruction it
v A|AEHH|O|= B! DMV 2|
* SyS.sysprocesses, sys.dm_os_ waiting_tasks
- lastwaittype, wait_type :'PAGE%LATCH_%’
- waitresource , resource_description : ‘%2:%’

Microsoft

SQL Server 2005

Microsoft Tech/Net



Monitoring 5! TroubleShooting

» Contention in DML operations TroubleShooting

v Worktables and temp tables 24 &| A3}
* He| ST =0
ClE & S =Pl
v’ tempdb data files 7= =2|7| — CPU 7}|=Et2
« SFALE| proportional fill
v TF-1118(trace flag)

— o - . (@)
© BT QAHES BESX| %S - B LH| 754

T

!
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Monitoring 5! TroubleShooting

» Contention in DDL operations Monitoring

v Performance Monitor
. Temp Tables Creation Rate At
« Temp Tables For Destruction  #fit
v DMV 2]
» sys.dm_os_waiting_tasks
- wait_type :'PAGELATCH %’
- resource_description : 2:%'

Microsoft

SQL Server 2005
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Monitoring 5! TroubleShooting

» Contention in DDL operations TroubleShooting
v Temptable 2 A x| A3}
* Query plan =9l
« Temp object 7l| | 2}
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« SQL20050| A Sl 715
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- O{C[0f g ACIT}?
v 1’459| 10 Subsystem (10 bandwidth)
v'Ram disk EE= Cache”Z} = &35t |0 Subsystem
« Datafile 7=
vCPUE SHIE AX
e L7} SICF ASE ZFA

—
= O
v  TF-1118
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 Tempdb size
v AO|=0f B
* user objects
internal objects
version store
LOB, XML variables
Cached objects

11ffo
mb
rir
o
ro
fu[n
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- TempDBO| M2 &= &7t
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e SQL Server DevCenter

 SQL Server Best Practices

* White Paper

e 10 Subsystem
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http://msdn.microsoft.com/sql
http://www.microsoft.com/technet/prodtechnol/sql/bestpractice/default.mspx
http://www.microsoft.com/technet/prodtechnol/sql/bestpractice/default.mspx
http://www.microsoft.com/technet/prodtechnol/sql/2005/workingwithtempdb.mspx
http://www.microsoft.com/technet/prodtechnol/sql/2005/workingwithtempdb.mspx
http://support.microsoft.com/kb/917047/en-us
http://support.microsoft.com/kb/917047/en-us
http://support.microsoft.com/kb/917047/en-us

T ME7}2 9|8t OI0|AZATE 2|AA

Las
* TechNet ¥l AIO| E :

e TechNet AM|O|L} &I RIFIAE -

 TechNet 522 :

» TechNet Plus Subscription :
e TechNet 75 L|E]| :

* TechNet Of A %I :

* TechNet Virtual Lab :

I X|Q EE

* =10 EoH7|(Q&A AAE) :

- 7l= K| & 8 A<k Z9|: 1577 - 9700
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http://www.microsoft.com/korea/technet
http://www.microsoft.com/korea/technet/events
http://www.microsoft.com/korea/technet/flash
http://www.microsoft.com/korea/technet/subscriptions
http://www.microsoft.com/korea/technet/membership
http://www.microsoft.com/technet/technetmag
http://www.microsoft.com/technet/virtuallab
http://support.microsoft.com/default.aspx/gp/supportportal/ko
http://www.microsoft.com/korea/communities/webforum/webforum2.mspx

SQL Server 2t @235t AAIO|E

SQL Server Product
Homepage

SQL Server Tech
Center

SQL Server Developer
Center

SQL Server Support
Center

SQL Server Download
Center

SQL Server Resource
Center

SQL Server Newsgroup

SQL Server Community
Sites

Microsoft Partner Portal
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http://www.microsoft.com/korea/sq|l

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

http://www.microsoft.com/Korea/MSDN/sq|

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

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

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

http://mww.microsoft.com/technet/community/newsgroups/server/sqgl.mspx

http://www.microsoft.com/korea/communities/related/windows_server_communi
y.mspx#server

http://partner.microsoft.co.kr/pds/Mp_Pds.asp
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SQL Server A2 A

[ZEE/2IE{Y"] Beginning SQL Server 2005 Programming
Fobert Vieira X1 & | 28 Z §2 | EESZHAH] 2006 108

25,0008

[EFE/2ES] SQL SERVER 2005(H & A=S6H=E)XCDIZEED

SQL

Server ST NS | THLDICIOH | 20060 128
?_005&.

29,0008

[ ZE4/2E4] Microsoft SOL SERVER 2005( %2 A&HE 29| A18)

HOIS AHUS A8 | oK DB AISS, 8id 821

[EFE/ZES] SQL MHl 2005 A A

DIZE DislH 2= XN&E | (HE | 200642 038

22.000%4

[EEEY/QE{Y] T-SAL Programming(Inside Microsoft SQL Server 2005)

1S
i

Kalen Delaney XIE | BcHY DB AISIS &2 | 2ES2HAH| 20064 128
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SQL Server Product Homepage

ojc|Ynta?
http://www.microsoft.com/korea/sql

Microsoft SQL Server £ - Windows Internet Explorer
@ e - [T http://www.microsoft cor

¢ 4 |[[T Microsoft SQL Server =

SaL Server & MOIE® | FM2M SaL Sever ADIE | H23E
HE =E ]
. 2 SQL Server 2005 274 I
SQL Server 2005 M2 715 |
AlgE o2
-

SQL Server 20052 20| = 37| |

SQL Server TechCenter
i

SQL Server Developer
Center

SiA 0l ) b Li2i2 0l

o =0 21 DM S

7 BELEIEEET
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SQL Server 2000 LIZH9 4512 & ©
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SQL Server 2005 AHIA M 1 [IREC (3132)
./ SQL Server 2005 MHIA M 1 [}22C (A2)
L Server
S I::.Server 20050 [ k 2= ME]

=]

= ZTAH HOIA (SS) MHE &H 2II: SQL Server 2005, Visual Studio 2005, and
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