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1. winsat[[[]]

Windows [TTTTITTIT] WInSAT[T]

>

winsat disk -seq -read -drive c

winsat disk -seq -write -drive c

>

winsat disk -ran -read -drive c

winsat disk -ran -write -drive c
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2. DiskSpd[TITTTIIT]

a4 [TTTTTTTTTTTTTIOTT SQL Server
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>

diskspd -clG -d30 -r

>

diskspd -clG -d30 -r

>

C[l 4K

-wl00 -b4K c:\testfile.dat

4K 8

-b4K -08 c:\testfile.dat

1MB

[T] PowerShell
I

30 []

IOPS



diskspd -c2G -d30 -blM -si -0l c:\testfile.dat
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3. Performance Monitor(]
perfmon(]
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e Disk Reads/sec

e Disk Writes/sec

e Avg. Disk sec/Read[IT]T]

e Avg. Disk sec/Write[TT1T]
e Disk Queue Length[ITT1T]
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perfmon.msc
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4. SQLIO[]]] DiskSpd
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sqlio -kW -t4 -s30 -08 -b8 -frandom testfile.dat

[ DiskSpd [TTTTTITTITITY SQLIO[
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5. CrystalDiskMark[] GUI
11511

(LTI ITTTIT]
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CrystalDiskMark8.exe /s
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(TTIIIITIIIO Windows Server [TTTI11I]

diskspd -c8G -d30 -blM -02 -si c:\disk-test.dat
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diskspd -c4G -d30 -r -b4K -032 -t4 c:\disk-test.dat

4K

diskspd -c4G -d30 -r -wl00 -b4K -032 -t4 c:\disk-test.dat

(111
e -r D]
e -wl100 100%f[]
e -t4 4[]]
e -032 [II1J 32
e -b4K [IT]
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m 1 (1T
winsat winsat disk -seq -read -drive c 11110
DiskSpd[11T] diskspd -c1G -d30 -r -b4K 00 10PS/IIDO
perfmon perfmon.msc 111110 /M
CrystalDiskMark GuUld /s 1o
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e [] SATA[ITD /SAS[II] /SSD
e [II1 RAID1[ RAID5]] RAID10

e RAID [TT]

e Windows Server [T]
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I E: (IT] RAID1
111 0 4K0
I0PS 118,439 IOPS
I 462.65 MB/s
CPU [ITIT1TO ~6.3% 111
1 0 30~35 11111
(1T RAIDT [TTTTIT] [LTTITIT] (L1111

o« [IITI 100 IOPS
« RAIDI[ITI] 200 IOPS
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(11118,439 IOPS[]] 600 [TTTITIIT]
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(1]
o [TI111I software cache[]
 RAID [TITIT1 BBU/FBWCT]

e [T1T] write-back[]

DiskSpd [TTITTITIT]

D: 111 RAID1[ITITIITT]
(rm  4KkQ

(LTI

I = 1000 MB/s[]

SSD 1111 < 5%]

SSD [ITT1T] <lo[m

4K[II] 10PS[IJ

Cache Hit



(LTI

using software cache

using hardware write cache, writethrough off
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-d -Sh -Su -L

(1]

diskspd -clG -d30 -r -wl00 -b4dk -032 -t4 -Sh -Su -L e:\testfile.dat
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1l 4K [11] IOPS
HDD RAID1[] 2[11T] 150~300 IOPS
SSD RAID1[] 2[11T1] 50,000~100,000 IOPS

(ITIT]

an

5~10 MB/s 10~15 ms

i

300~600 MB/s[] SATA[] / 0.05~0.2 ms

3GB/s[] NVMe[]

SSD RAID1

RAID1 []

100~500 []
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v [] IOPS[] 118,439[]
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diskspd -c2G -d30 -r -wl00 -b4k -032 -t4 -Sh -Su -L e:\hdd test.dat
(ITIT]
diskspd -c2G -d30 -r -wl00 -b4k -032 -t4 -Sh -Su -L d:\ssd test.dat
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« SSD RAID1 [I1T] RAID1[] 100~500[T]



e HDD RAID1 [TTT1T] 200 I10PS 1]
e SSD RAID1 [ITT]  50k~100k IOPS
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