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Performance management & Tuning
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1.4. AAE Xt B8 A=l (capacity planning)

o SISO BUHY @ ALY GOHES 24D, 1 24 ZUE EHE O
2ol I RES oS B & UL

o DIHU Z2E KRS 012 FHIGH0 NS DIHH KB SZO2 Qs AL 85
HotE Z0I0% or¥Nel Mo #F2 |X B 4 AL

= = =~

2. Intro Tuning

2.1. trade-offs in performance tuning
NEWAE ZotAUS0l Tuning S o)1 9IS BXE HEstD, HE =Nl LA e
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SHol oA, AEjol Otet, SEXS Ho|, [0S SH, HAMO AE/MY, 2] 240
2t 6 =02 A 0l Cycle 2 SIZ0I5H0] HSHO2 Tuning up Ol SE5HS XHAIDH
2 otCt

ClA3 MEAIA”S 85 24 2 JIE Tool 2 £FolH, Sol ds5 & FRFE2 & O

3 2 Jlz=s dSE2Z UE0KN &t

o

ClA2 MEAIARCS s 2&ot= E A SR8 240t UL

1) CAa3a g : 0A3 ME AIAE OlLt ClA30 ME & = U= OOoleH &

(2) seek time :
ClAZ BlICOF & ESHUM EF EOZ 0lSotedl Z2ele A2z 450
geol 2

(3) rotational speed : ClA 3 spin 2 £&

(4) 0ol & 5= : OIA30A host 22 HIOIEH 85 £&

(5) zone bit recording :
ClAZN JIHEEZ O0IHE JIEE = U= JI=2 =2 &2 M36tH,
ClAZ3 Ee0lHe 885 2 EHE S

(6) bus bandwidth : AIAE HAN 28t OIOIH && Jtsst &

(7) controller : S AEQ LA ECHOIHZt readiwrite £ £ &ot= ClHt0IA

(8) buffer size: CIA3 ZEE2] 0l U= cache 2 &

(9) mean time between failure(MTBF) : failure 2t = Al2t

(10) mean time to data loss(MTDL) : GIOIE =& & X o ClA3 HE A2t

3.2. UIA3e ds EZS

SAEQ OA= IHHOIAZIS] E&F (EIDE, SCSI, Fibre channel)




3.2.1. EIDE

Enhanced Integrated Driver Electronics(EIDE)= low-end system 2| EZ0|0{ 16.7MB/sec 2| &

&S5, SCSI 20= HlnE ME8 HIE0I=C EIDE = Sun 2 Ultra 5,10 OlA KIS ECH

3.2.2. Small Computer Systems Interface(SCSI)

SCSIl = Xttt 10 H2F ZFH2l Interface 8 &0l MEEZ UM, SCSI-I 2 5MB/sec 2 &5
£CE IR, SCSHI 2t Ecl= A& HAEE2 16MB/sec 2 Fast SCSI Interface 0|4, 16 bit
Fast/Wide SCSI Differential SCSI, Ultra SCSI S0I UCt. 16bit = 40MB/sec O] M&EXEE K&,

scs Fastscsl ~ Fastand Wide Ultra SCS|
SCSI
Asynchronous/ Asynchrononous or synchronous Synchronouns Synchrononous Synchrononous
Synchronous Single-ended Differential Differential Differential
Transfer Rate 5 MB/second 10 MB/second 20 MB/second 40 MB/second
Number of Pins 50 pins 50 pins 68 pins 68 pins
Width 8 bits 8 bits 16 bits 16 bits
Maximum Calbe 6m 3m synchronous  3m synchronous 3m synchronous
25 m differential 25 m differential 12 m differential
Length
Mumber of Targets 7 7 15 15

3.2.3. Fibre Channel
72 AIAEN /IAAHOIE, FHEX 28 Dds
PSS

Ocf JHXISl OI8 S NMSetlt.

|0

| point-to-point 24l S&IZ2 MEdHH,

(1) 3= DA
2) =4

@) B2l =

(4) o1Zo =204

(5) switched U E=

FC-AL & &4

(1) Gigabit bandwidth

(2) =& 100MB/sec 2| M&HT

(3) Suitability UIE=!

(4) Building UIE= = <& o2 ¥ switch NS

(5)SCSI Z2E=2 A2




(6) SCSI 2CH EXHel XA
(7) 10KM DHXl X Jbs
(8) %= Cldtola & XI&
(9) 64bit World Wide Device & X &

3.3. RAID

Redundant Arrays of Inexpensive Disks(RAID)= 1987 H H22l H2A0NM HES22 AEEA
OH, A120 MRALZ ZPHIN IAISS ZES Sofl 0 852 MEsh CIH0IASE 2tSD
At & OIALCt. 20l RAID = Ct= spindle 2 IHEECZ SCt0IHS GHLEDE Fail Al &4 =

CIOIHE HEN E=E 4 JA=LF 2:240I1AUCH

ClAa3a AEAIAES 52 JISdte & JHA2 @4JF ULH
(1) 8&=% (Transfer Rate) :
Ol= O 722 HOIEHE read & write 5t= =2 &S
(2) =Y I/0 SX (I0PS):
IOPS = FO{ &l AlZtetoll 1/O @ THE 110 € XMelste =XI2, HI0IE HolA
2} Transaction Processing System 2 =2 1/0 Rate & 2 7 &tLC}.
3) =+ :
StLtel CIA3ADL Fail Al Array = Reduced mode & S&6t=0l 0l= Array 2
i d5= MOtAIIIH, RAID Level 0l [tet Ab CH2CH Ol AIAE 22
= Fal € ClA39 WHAGS XHNO0F otMH, 3A4sES 2ol HOoIES

23 Z2R5tH, HEH AMAE2 hotspare 2t E2l= 0l2l 9= A3 &

at
=2

I

c
o

(]
o

Ct.

ctOIHE Soll Ats =7 % JISotCh Hotsparing 2 84 852 WIS
e = XNIAoHH, XA & o BHeh 2elE XIF St

(4) 8 X0l RAID Level :
RAID 42 I8 452 U AZE = A2H, 6dd JtXAl RAID Level

3.3.1. Level O (Striping)
Z2 3AJ12 chunk Lt stripeblock 2 0l CIAAN L= KAXIAIZI0, 2+ chunk
= Array o] A0l =210|E0 =X A write JF EICFH

RAIDO = 0idd U230 Z2ZH /102 2= RAotE2Z 28 IOPS E M 38t

2
=)
>
«Q
ro

-




Chunk 4

Physical
Diskc 1 Chunk 4
S
e e

" Chunk 2

PB‘_,:;:QEH :M: ' Array Manage ment

H___—_;_ I i Softurare
L

Chunks

peleriay ereveid
R

3.3.2. Level 1 (Mirroring)

Phy=ical [Lohunle Virtual Disk
Disk 3

2t write 0

FCH &2 ot Ol &Sl mirror = ClAZZ =2 AFSHCE. Mirrored AIAEIES read Al
=2 |I0oPS Ass

MZ0t0, write 82 JHE CA3AQ write ECl= 22 YO &ICH

Chunk 1
chunkz2

L Chuniks_| T

oLt S
Anmay Management
Software

Chunk 4 Chunk 4
Chunkz T

Chunk s Virual Disk

Sk + )

3.3.3. Level 5 (Strinping with Interleved Parity)
RAID5 = otLtel O etoll 2 ClA3 Ect0lE0 striped & OOIHE ME AIZIH, OIOIH
o Hld HdE EZ(parity)E L8t ME AIZICH Ol= =88t sequencial &= 2&06tH otLtSl

ClA3 fail Al CIOIE &4 80l 0tle UADZRH =7Jt Jtsotl.

: Chunk i
II'!’S st e
Pnislﬁal chunk L
lEhunk?
P12
Chunk 1
5 ol L EDTRE Chunkz
Disk? chunks "\—M
CEET Chunk 4
i 10 ) " s ; Chunks
- | AirrEY MaMBQEME N il CNUNEE
Softurare ChunkT
Chunk3 Chunk&
Physical Chunka
» 45
Disk3 ﬁﬁ% Chunk 10
Chunkd Chank 14
R ChUTE 12
Phusical FiA-3) Yirtual Disk
DWII:T ChinkG
W Chunka
L

— 12 - GOOdUS



3.3.4. RAID 0 + 1 (striping plus mirroring)

SIS RAID & X886l RPAHED, EHNOZ RAID0+1 22 X0, ds& =09
RAIDO 2 OHEAN =0THO RAID1 2 &6l AI=&HLH
Shris R
ChURKS [ Chinkz |
SETA |—>A o (e
Fray anag;men _-._
Chimk 2 I [ Chinke |
zhunk 4 i
s Sheping ernie ] e |
_EniRk s NETEN
Physical Disks Virtual Disks | Array Management I
Chiink 4 e Mirnarin %
Chanks [hurey | i [ ]
Chunks I | Ehankz |
_chunic? T — _.__ Yirtual Disk
Sofhurare W
Chink 2 W
= svong  [cu
| Churk s
3.3.5. RAID 242 x| &H3|
RAID = FEL = &/H B2 BER6t] JUCH, 6 &2 dRLE20 et &¥H2Z At
Z T/ OoF St OlE =0, random A0 228 HO0IH HIOIA AAE, AN, 85 S O
Bt o] HEJ ER5HCH
3.3.6. Interlace Size
chunk size 2t 221 20, 0l= stripe & HE L2300 MA0Xl= HOIH 2=z, A
Interlace size = read/write 2] 852 AR U= 2200, /O EEHHl et HE S size It
MOl OF EHCI.
(1) =2 random /O 2t @7 & Al interlace size € A & 2
(2) sequencial /O Al &2 110 & AIEE 2
3.4. OA3°9 A= =&o6J|
ClAde 852 8ot ®loll sar 8202 85 E2E 8g = A2l HIIAE
jostat HEHE HHSICH OS2 iostat HHECQ| ZE UEFACEH
#iostat -x
S8 (Goodus



extended device statistics
device ris w/s  kr/ls kw/s waitactv svc_t %w %b
fdo 0.0 0.0 0.0 0.0 0.0 0.0 00 0 O
sd0 0.9 0.1 7.2 04 00 00 119 0 O
sdl 0.0 0.0 0.0 0.0 0.0 0.0 00 0 O
sd6 0.0 0.0 0.0 0.0 0.0 0.0 00 0 O
ssdO0 0.0 0.0 0.0 0.0 0.0 0.0 00 0 O
rrs= =Y read =011, wis= = write =0ICt. krlw = =Y 22 KByte =& LI

EtLH D, kw/s = =Y & KByte ==0|Ct. Sve_t= < /0 MBIA Al2HMilli second)S
Uot=0 AU I15t= Al2H(Queue Time)tXIDF E&HE AI2EOICH %b = ClA At

XIS AEHC!I AIZ2tS] BHEEE ClIAIN AT DIJA= HWESS LIEHHC.

QBIMOZ gvc t It 30ms OlotIF LEHAO0ILD, 11 0lA0l) 50ms 0I2H0I0 %b It
5% Olote 3L 252 AEf0ICt SHAIZH 50ms Ol & 0| % 1) %b Jt 20% Ol& Y &
S= UAII 83 Sas 22200 = = AL %b = A HIHUKX Z= A2t
HEES LIEIWE, AUIASE 2ol JICele Al2te BHEZ0ICH BS %w It 5% Ol
A FR 0A30 260t 0 20l Zell AT & = AT

202

unHU >

=g ClHrol A0l A %é’i@ 2l &0l 9lJ|(Read)S &8st 2,
Ol O{® ClA30 Z0Otet29) EEIEPJ 81 JI(Read)t A4
. sl=T12 = =x =
Kr/s(Read Slze) KB/second ot=XlE UEtUHE=Z EI&E! /\}9 o =3 7| 0l =04 ol
%S J2o2 SX[ATO AJ|(Read)lll HEH HotES 2
2 QUCH
ZE CIHIOIAOA 2B S2IXQI M|(Write)S 435 3t
Ol of® ClA30 Zoter3e 2elHol MI|(Write)db A
KW/S(Write Size) KB/second ol=XlE UEIWHE=Z A3 APQEE! =X ]_|—.—O| TIH O
U2 JIECR =X AT MI|(Write)Oll CHEH 25IE S 2
= UCH.
_ ) ) ClATN HAASH 01F CIHIOIADE AENOl MHIA =Y
Svc_t(E& Service Time) Msec 28 MRS Al
ClAN HMAE GHA 26t FOAM It s /\I Cl
JE HHAGHH 2JI(Read) E2 MI|(Write)S 3 oF4
Wait(BZ Wait Time) Mesc O oHE Elﬁﬂ?k Ol BN 28 ANAN CHE Al &2
MIIDF O XE F0|etH HHMAE ofKl Rotd HAA =
20| 2= WK FOHUA JICA0F 8HC.

=

()

0 |
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4. Tuning Tip (System 1/0 Tuning)

4.1. 10PS?

4.1.1. 10PS 2/0|? (The number of |/0 operations per second)

St

SHAAZHOIE2 1 x) S0 CIAIZEH Input / Output 8 £=X

°
° IOPS E E0|H S AlZE SO H2 22| HIOIHE -l MBS = A2 Z AlA
BlO| Response Time (S AIZHE & &4 QUL

4.1.2. 10PS & ZHE = AMtetsS
®  Dpandwidth of the bus
- bus o THEZ= ( bandwidth )
- scsi card 38 ( scsil , scsi2 , scsi3 , ultrascsi )
® amount of available memory
- AZIts & memory &
®  (Capacity of th cache
- memory cache 2| GIOIE B &
- buffer cache, DNLC, inode cache size
®  speed of the disks
- seek time, latency time (RPM)

- M&s DISK RAID &

O m
=)
i
o
00
0
o]
o
S
QO
o
Qo
2
<
-
Qo
jun)
=
(@]
Q0
£
N
=
Q




=
S
oy
Q

b U

o]

e dsdcl 202 E0 Ecl

4 Bandwidth :

* ZME = 9

* Overhead & FAl&t

* The best (perfec

x AMSHAl TEE £ Q=
Overhead 2t DI =)

4 Throughput :

~ SEAIZL S AN
B

andwidth = & HZ At
* AHl Throughput 2 Sdg2

B 4
|_|_[.
Q
Qo
o
Qo
&
<

human, Random access)

* M5t Throughput g2l SEE2
= 2 £ AL
* Maximum Throughput = S&¢stCt

tE &Jt ot= 2101 =L,

1Q
o
=)
N
oIr
rol
J

4 Response Time

SES &IINX Zel F A2t

» Elapsed Time for an operation to complete

» Usual ly the same thing as latency

¢ Service Time :

* & request E XMceldt=MICt AIRE
actual processing time

* The best(perfect) case number

* Response Time Ol A Wait Time(Queue Delay)S
¢ Utilization :

* SHA &gEs 3

* KFR S © Throughput 2 ==8atJ| st

E
HH

E(%)2 HACHE LEEOZ busyh(E)2

*

= O™ H(ASMAl inefficiency(S

Qe Al 2k (what you really get)

olol &k g=CF. (H/W, S/W,
EJts06tH, © Xl 2 AKXl (Approximated value) 8t

B 100% AtSE(utilization)lA Z0HLE &

Run Queue CHIIAIZH)

S Al2H(Queue CHIIAIZE, Wait Time M) =

™ Serv
ol |oll AIE2E Ko Al (SXHE0AH, =

LIEHEHCH.

o

f=aaN
— T

ice Time O] =IC}.

OB
o9
Jd
=)
NS

_16_
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Ol E0HE2 A2 MZ2AHE IJtXLD A=dl, Utilization O 100%0 =Edt= =2t0l XA
Response Time 2 2 = FROl o182l etk Ct20H, Troughput & ESHAEHN <
2ot EOHXA EAH ACH. 0 AIE2 Throughpu & "Drop-0ff"ctd StCt. &=, Performance
Tuning 2 100% Busy &MEHOI =&8H Xt (Drop-0ff & X&) AME FOA 1 ItEHE =0

F= A0l SHOIC.

-
e
>

4.2. Reduce IOPS method

® [PSE =2 + Ucs LHE
- BRIl /0 Al 2 22 DATAS &1 M| &

° read ahead & write behind Jls A2
g

- UFS cache € tuning ot cache-hit 22 It Al2.

e XMNASHPRAID HMES HXE
- strip size & cluster size& &&¢&

4.3. File System read ahead

Read ahead 2t= 22 ST AIEOIAI US| ALEOl DI2l US 2 0ICHs AE o

LA L8 LHES AIEED &0 012 2= A0, 0lde AIA"0l O

= SIOL USH, O1RH BO2H HMEO I/0 O 455 HHE & ULt 22

0l d822 HINM &oloF otH, MEN EZ2MA= 2
+

EZotAl ZII0 BlesX2ez 2ot 20ld At & = U, LSl
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x
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Ex) Read ahead & ‘6" 22 & X Ol Al




8K

8K

8K 8K 8K 8K

cl >

8K 8

~

8K 8K 8K 8K 8K 8K 8K 8K

2) €38 2dY

3) Maxcontig 2t2

H=2 UFS file system setting 8t =O0IlA maxcontig

< OaAa3a >

PN

=2 M
=2 =2=2o.

&2l= 1 block (8192byte)

4) fstyp HAE2 0I5 maxcontig HEE =0l

Ex) root# fstyp -v /dev/rdsk/c0t0d0sO |
= maxcontig 6

grep maxcontig

rotdelay Oms rps 120

5) tunefs E&OIL} newfs

g2 AR

o o=

ot &3

Ex) root# tunefs

=> maximum contiguous block count changes from 6 to 128
root# newfs

-a 128 /dev/rdsk/c0t0d0s0

-C 128 /dev/rdsk/c0t1d0s3

% 128 block

=>» maxcontig
o

840l

Maxcontig st && A

0122 128+8192 = 1,048,576byte 2 GIOIEIE &0l Olcl S0 LA =T

6 et 128 2 ¥wA = 1/0

root# fstyp -v /dev/rdsk/c0t0d0sO | grep maxcontig

maxcontig 6

root# cp 500m /ARCH1/500m &

[1] 20376
root@SVRDB1 #

rotdelay Oms rps 120

jostat -x 5

extended device statistics

device r/s  w/s kr/s kw/s wait actv svc_t %w %b

sdo 492.4 0.0 10543.8 0.0 0.0 0.5 1.1 1 48

sd1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O

sd6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O

ssd0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O
- 18 -
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ssd1 0.0 0.0 00 0.0 0000 00 0 0
ssd? 13.0 31.0 120.520650.3 0.0 6.0 137.8 2 100
® |Maxcontig gfS 1282 && &

root# tunefs —a 128 /dev/rdsk/c0t0d0s0

maximum contiguous block count changes from 6 to 128

root# cp 500m /ARCH1/500m &

(1]

device
sd0
sd1
sd6
ssd0
ssd1

ssd2

8416
root@SVROB1 # iostat —x 5

r/s
95.5
0.0
0.0
0.0
0.0
5.0

extended device statistics

w/s  kr/s
0.0 15047.4
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
34.0

30.2 21879.9 0.0 6.2

kw/s wait actv svc_t %w %b

0.0 0.0 0.5

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

50 0 47
0.0 0 O
0.0 0 O
0.0 0 O
0.0 0 O
159.4 1 99

4.4. File System Write Behind

1) Mg AIAE

°f JIs0l= HOIEHE M2l HIHW LAIME = 83U MESt= J1s0l UL

HEXNOZ HOIHE JISotes &Y &3 UAd=s

0l JIs2 Write Behind 2t StCt.
filesystem 2 Write Behind JIs2 & &3t |0PS &2 = = ULt
Ex) Write Behind ‘6’22 & &St 0l Al
8K 8K 8K 8K 8K 8K
< oizel >
v v v v v v
8K 8K 8K 8K 8K 8K 8K 8K 8K 8K
< OAa3 >
2) A8 B2 UFS filesystem setting 8t SO0IA maxcontig =tS &&.

3) Maxcontig 2t ©2l= 1 block (8192byte)
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4) fstyp S 0/=25t0f maxcontig HES =0l

Ex) root# fstyp —v /dev/rdsk/c0t0d0sO | grep maxcontig
= maxcontig 6 rotdelay Oms rps 120

5) tunefs HEOIL newfs EES A5l &F.

Ex) root# tunefs -a 128 /dev/rdsk/c0t0d0s0
= maximum contiguous block count changes from 6 to 128
root# newfs -C 16 /dev/rdsk/cOt1d0s3

xx 128 block 0|22 128x8192 = 1,048,576byte 2 HIOIE{E &t
= maxcontig 20l 6 LMt ‘128’ = HA = |/0 s HI

) Maxcontig gt && &

0
o
]

root# fstyp -v /dev/rdsk/c0t0d0s0 | grep maxcontig

maxcontig 6 rotdelay Oms rps 120
root# mkfile 500m 500m &
[1] 29699

root# iostat -x 2

extended device statistics

device r/'s w/s kr/s kw/s wait actv svc_t %w %b
sd0 0.0 141.0 0.0 6743.3 7.5 168.2 1246.4 33 100
sdi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O
sd6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O
ssd0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O
ssdi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O
ssd?2 8.0 4.0 32.5 9.5 0.0 0.1 56 0 7

real 1m26. 18s
user Om0. 11s

Sys Om5.21s

® |Maxcontig gi2 1288 &8 =

root# fstyp —v /dev/rdsk/c0t0d0sO | grep maxcontig
maxcontig 6 rotdelay Oms rps 120
root# tunefs -a 128 /dev/rdsk/c0t0d0sO

_20_
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maximum contiguous block count changes from 6 to 128
root# mkfile 500m 500m &

(1] 10920

root@SVRDB1 # iostat —x 2

extended device statistics

device r/'s w/s kr/s kw/s wait actv svc_t %w %b
sd0 0.0 38.5 0.025411.4 0.0 13.6 353.6 0 99
sdi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O
sd6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O
ssd0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O
ssdi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 O
ssd?2 10.0 55 5.5 25.7 0.0 0.1 53 0 8

real Om27.59s
user Om0. 14s

Sys Om5.77s

= Maxcontig sf2 ‘1282 HE = 3 049 |/0 40| &4 SUCH

o B 912 HAZ newfs -C BE2 AlAH SES0=s 2ItsSotH M2 LDILAIABE FHAIN HE

Ho

= Ex) Oracle Datafile =JI Ol Al

g & AT

> maxcontig gt0| ‘6’

SQL> alter tablespace TEST1 add datafile '/test/test1_2.dbf' size 200m;
Tablespace altered.

Elapsed: 00:00:28.55

> maxconfig gt0| <128

SQL> alter tablespace TEST2 add datafile '/test/test2_2.dbf' size 200m;
Tablespace altered.

Elapsed: 00:00:09.06

4.5. Kernel Parameter Tuning

Read ahead 2 write behind Jls1dt 2& & kernel parameter

_21_
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® Read ahead & Write Behind £ &% otALt StHE scsi 2 = &S size Jb =L
™ scsi MEEY size BU O 2 UO0IHE MSEG6HA R&HCH. E =0 scsi 2
ZICH MEES0l 128k 210l maxcontig a0l 512k 2t OIOIE= 128k 014 & X
2 =Ct.
® RAID 0 (striping) : 22AH IAJle AEZ0IZ AJ|0 28t ol Mo AER0IZ
A =2 2C}.
RAIDT (mirroring) @ 2AAHS )= ClA39 Hetu 2L,
RAIDO+1 (striping + mirroring) @ 2HAHS Idl= AECI0IZ D0 2s 0
JHel DledY AECtOIZ ol 9 ZCt.
® Solstice DiskSuite 2 Veritas Volume Manager (VxVM)1t 22 =282 MEXIL 018
g M, e 2 Z2HAHS AJIE KFotH, 2 HSES oIl | AAEXe=
/etc/system HEALE MA U A SCSI Lt Volume manager & ItHEHE 4&Eg 22
Jb ULk,
® Ol 2 SCSI 1/0 &2 6tJ| fdi=(byte &)
set maxphys = 1048576
® O(F 2 Solstice DiskSuite &S dtJ| oAM= (byte &)
set md_maxphys = 1048576
o OfF 2 XxW I/0XES AN E(EF o2l : 512byte &)
set vxio:vol_maxio = 2048 2 & & = RUL.
maxphys = &Y35l QeiE HE H=20 ZAHZ A COAILE HAHOISE AE & Me BEA AFEdte
X0l EsLICH
#echo "set maxphys=1048576" >> /etc/system
Aot MREO| ERELICH. 0 FEd2 & ot AIAED A0l ALE otl= 2401 E5LUICH
4.6. Write Behind & read ahead integrated
Read ahead % write behind & Al BtEAl filesystem 2 Workload (&g SHEH)E &0l &t
S0 4&2 Gt 0F SHCH
e Oi=E 2 MYsS AN S0l= &Y HHY F< (0 Database) EE =2 block
£ Dlel oIz 88 ot 858 =9 = ULt
e Hl ASE X2 YOl |/0 It LMot= MY SHEHY Z< (0l web, mail) read
ahead Lt write behind 2 JISS &Xl St 0F &tCY.
— o
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* 22 ufs &
Mt st Al AE

20 &2 It2s 80 S0l HE EE0A
OtXl && 1,048,576byte 2 GIOIEHE 0Ol2l A
Lt BI22IE dlote 2UE <=0

g =0
read ahead € 128 & & & }OH Z
0 @I W20 251 1/0 Al2H0l s

|'o||

ol 1/0 Al 1kbyte AHOI=

x
1=}
o

0C
oo

T NHIA HMES0l €8Jtsg AolU,
=20l *dotAls BJOI Ht& A& LIC

IOI |

/-l O

[T
or
o
40
%

Cache Management

5.1. DNLC (Directory Name Lookup Cache)

® X 20 X A directory name It vnode £ JI6t1) U= cache OICEH.

® directory name 2 Al filesystem 2 inode £ 2 directory data block 2 &2
£ 20 271 W20l disk 2 1/0 JF LM4SHCH =20 24 HE directory name S
Hi22l0l cache ot0 ==& directory LHE 24 Al HZ2l2 cache O0lA
directory 828 &= 6t disk 2/ 110 € =2 = UL

® ‘vmstat -s” 22 ZLIEHEZ Al DNLC cache hit £0I 90% Ol&0| TI== &.
(2+2 90% Ol3dt2l 201 DNLC cache size & &It Gt 0F StCY)
Ufs, nfs OlA AISEICH.
HE2Q Iet0IHE 2 nesize OICH.

= vnode &t?

®  [tFEH MFUAIAEN CHE X M3

o 0l BRA I AAEN OG0 22 AMAE & CIHHOIA ALS

o N2 LE I AIAHOl ot HEE =cl&Q CHaEe SE22 ME Jisote
£ M3

® Vnode (Virtual node)= otLIS| IS LIEHH

e (=0 I AIAEIE SAlO MBS

e (/A3 IIEIE0ICH THY AIAE EFJOl THE & UL,

o UERI MM Y ZKE XIS,

o M=Z2 I AlAY B2 &l M4 FIt JISotCt.

= o 2 ot 82 G JI=0l otchel O XHE memory LISl EF A0 cache




Tl O{ VNODE number 2+ file 2 full path OI&0l JI= &C}.
< DNLC Cache >

Full path & Vnode H &
/usr/bin/ksh 00000300024 18090
/usr/bin/csh 0000031102419091
/etc/vfstab 00000323024 15900
/etc/shadow 00120311033f9541
=> mdb utility 2 0|35t S AIAEBS DNLC HEEE QIS
# mdb —k
Loading modules: [ unix krtld genunix ip usba logindmux ptm md cpc random nfs ]
> idnlc
VP DVP NAME

00000300018960a0 000003000189%be78 d46
00000300016a60a0 0000030000d497b0 md@0: 1,125, raw
00000300018080a0 000003000180d128 d23
00000300017780a0 0000030001778288 SOIMOUNTFSYS
00000300018a60a0 0000030000d497b0 pts@0:4

00000300017e2110 00000300017f6a60 d116
000003000105e118 0000030000c92e18 mount
000003000186e118 0000030000d620¢8 cfg
> (000003000105e118: :vnode2path
/sbin/mount

> 0000030000¢92e18: :vnode2path

/sbin

> liquit

= DNLC = kernel parameter 2| ‘ufs_ninode’ 0|04 J|&gt2 Ot 2t 2Ct.
- nocsize = 4 x (maxusers + max_nprocs) + 320

- 8% YY¥2 /etc/system M0l OfeHet 0] ot EICh.

#vi /etc/system

set ncsize=4000

set ufs_ninode=4000
#reboot
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5.2. Inode Cache
Open & Inode =S EZ&
ONLC £ OlZ0dt: O

Inode cache 2t DNLC = O S AFGHCEH.
ONLC & 2=
inode SE2S W2H &= A2 CAISE CAl S22 2RIt 1) ME0ICH.

ONLC, inode cache = LRU(Least Recently Used)E JIE22=2 ot0f 22lECt. 2HE

S22 22 2202 DHE B

5.3. DNLC 2} Inode Cache &tZ|

® ONLC 2 inode cache &2 Z#& AJI
Ct.)
JI2H2=Z 4 * (maxusers + max_nprocs) + 320 2| 2AJIE Jt&ICEH.
Inode cache 3JI= ufs_ninode Ol 2o & &
- NFS Mt 2= = £F(50,000 0l4})
- DONLC Hit HIg& 90% 014 KX
® ONLC 2+ inode cache &2 DNLC =Z=0| inode cache 2S£ JtAIJ| 20 &2 AJI
£ Jt&ICH
Inode cache 2FH 4AtMl=l S=2 DNLCHIA S 201 4Kl = Ct.
Inode cache = 22 UFS(inode) CGIOIEA0 CHAHAM2t cache £ &t12, DNLC &=
NFS(rnodes) 2t UFS(inode) GIOIEIOl CHGHAIZH cache & otJI W20 NFS 2F UFS S&

BIE2 ncsize ot =&0l 2 M =T

rE

]

JHECH. (DNLC 2= E2 inode 252 It

= Boot ELE & AIEDIAl ONLC cache hit 2 &2l (hit 20| 90% 0l5t0l3H DNLC cache 2

# vmstat -s
0 swap ins
0 swap outs
0 pages swapped in
0 pages swapped out
46973 total address trans. faults taken

1318405 system calls




126424 total name lookups (cache hits 96%) = 90% OlolOlS ncsize gt St
2196 user  cpu
4482 system cpu
7863209 idle cpu
2753 wait  cpu

® UFS I AIAEAS |/0 L2 40K SIUSLILH. AENOZ LiEtLie S&4EZ of
ZHotE ROI0F St= HASO0l ALt LBROZ AIZE = MEAIAEY HRAXE2
HE9 IIctHEHSE AMESZM Eh=dl 2EMAE EXF ALE5HE 2tel HS0lA
MZE2 AISES2 88 4 s Il M2 Helst}AsLIth

e TjAlo HstAs Dol ds52 AAZ ZllolEE 2101 It £E2 §Y ¢yolet
g = A0 AHIo A0HE FLEol et 2ES2 HOIHUAM &8 2 = /Y= s
2LICH

o AIAE Z2IXNSOINH SFe oHZEets MAlH =I120= AHE AEES CoIH
HUN HALHFHUAM s SHAIDX ot ZSUHH R |UGHCLD =2 2> US
LICt.

® Solaris8 Ol HEE AlEotd HAIl= 2elNHS0HH 2Re T4 W solaris8

D HAle 22k 28lte R2dHeE 220 A2 = A2l 0l =2

OletE AIS
2

5
GtAIZ BHELICEH.

EAX2AM
http://docs.sun.com

http://sunsolve.sun.com
Sun Performance Guide / Sun Press / 2004
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7. Pro-Active Tuning & Z2Atd|

NELYN;
000 at&&

2=
2007.07.19 ~ 2007.07.26

DAMAL OlsF & 5 BHSE
1. Application I 2+56t= OIOIE Mel(SAL) Z=2 &9 Access It HIZEEXQ! MHES 2.

jjfﬂ/\‘l A|AE‘HO§ ?_ E|I| of

ROBMS Ot JHLEHHRH SHEZI 88

H0IE & M2 Xr& (CPU, Memory, Disk 1/0)0l I DBMS JOF =& TIXl &%£3.

Index Mt 2 (ZEelelA Mek Q10| Single Index 2 &S Atell &

gt= HOIEI s0Y ZRE Ublet 2289 Xl e SQL &= 8t

(=
o .

DS O AW

S 2580l access EHE <8 sqgl tuning ¥ index tuning &I &H
tuning H= =g &
£ H(saL) &<
£ 4 Ololeel =I1&Ql Cleansing 2 98 Range partition 2 Z &2t parallel processing Ol CH
23 2 T0 FPE

it event HIS0| &Xol 24 O CPU AHA AIES 249 =

= ot fod 0
OtOd database XBHO| Z & resource AtEZF 2tA, system performance a0 &2 F=ASLICH

- SQL Tuning Alel

sl 549 Z23CAED

Time (Sec) Blocks
SELECT & . npi.jid, &.saq, LS. pams, O inachn, o . taloo, O acddcess, 0 =Ll X A4 OS200
FROM CYS_METIMS & TAFI=IEES 1' 5 1
CS_CODE B —
YHEFE & cooart = Bed sl 0546 F253
AMD Boged = 28!
AMD B oomflac='H =1
CFOER BY nams ASC Pl Eog bac Bama ] B = 64l 14.5 bl
Call Count GFU Time Elapasd Tims Diak Quary Cur red
Farss 1 o.o01 [ W k] [=] =] o o
Essouts 1 0.000 s W ] o [=] o o
Fetch Taz 0,80 0. 787 =] AOEZ00 Fia] ToOz
Elapssd Tims for t;um 1: 1.asan : = = E
AT e e e e s Sl call Count CFU Tims Elapssd Tims Diak Quary Current Fiowez,
Ootimizer ooal: CHOOSE :
Parsing umar: COUMZEL §1D=33) Rarss, L gooood £000, g o e} 3]
Fiomwa, Fiows Sourcs Oparation Ensuiits 1 o 0:coo Q.LE = 9 Lo =
Fetoh 7= . 0.1a0 0. 123 o 7254 =] To0a
O  STATEWEMT ;
TEOZ  SORT OFDER BY (or=105200 r=0 w=0 time=r| '-i=! £ SEaiidEd g e @
Tz IESTED LOOFPS  ( oe=105200 r=0 w=0 time= f"m T”:“’bfc'r Wﬂ 2 NS =
Tooz TEELE ACCESS FULL CVE METIMNS (or=145 Image dnoabrdce. on LRSS s
Tz TAELE ACCESS BN | MDEx FOWID Cvo_cope | DRtimizer ooal: CHODSE
SOL> creats iadex IDE_CYS_00 DE_cdZ oa oy 3_code(ged pamrlag, od, cdam)
table space TS_CrSHET: :
S0L= ereate index IDE, WS METINS copart oo OYS METINS(consr Lasme? DES r=0 w=0 time=102380 ue)
tableznace TS _CrSHET!: : DEX FOWID CVS_METIMNS (r=7T2548 r=0 w=0 tims=A5K3A34 usl
L D 95511 | TS5 FESTED Loor=  (or=d7 r=0 w=0 tims==23140 val —
| 11 IMEX RAMEE SCAM IIX_(¥3 COF (N2 (5= r—0 =0 tim—49 mMWOhinol 1D 10290%
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- IZZ20Y/SL £2 §d dF HHE Hl

=

) ] Meg |7 D - Neg
SHAl SHAl St &t Al

590.997 = 33.17 = 17.8 HH 37,539, 159 JH 841,817 i 44.5 i

FEHE A2 FE=F AIZ FEN SHHNLE

i
o
i
I

10000000
9000000
8000000
7000000
6000000
5000000
4000000
3000000
2000000

5/ 1000000

0

[m]
0lo
L
I
H1

a NN

-
r
=]
0c
0

Kernel mode
F node

= FYHoll= 211 95% 2| CPU AF8E LEHHLL, FdFo0li= 20% 0|2tel AKZZHE LIEt Hi.

Logical 1/0

28 1o




o= |11 =% 800,000 blocks & scan slX|2t Y

0

o2 2F 10 Hi(200,000 : 20,000) Als At HQJ,

s 80 OOl B)F0IZ2 2 &8F 338 F== PULS ABE = US W22 29, L&
FIOHA XA A0l tuning Al system(hard ware) Life Time 2 5 WAl |RXAAIZ & US.
2Lt CIoIEIDF S THECDH 28 Olate 2 SIlotHU = U2 COoIHE Jt80lH S
HE MHd= &AHO0| LOHRCIH /0 AsHdES & HRE 1oz 2ol

olk= Z|cH 110,000 blocks O|2H& LIEFH,
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