Modeling for Capacity Planners in Storage Systems using
Computational Storage Drives

Hongsu Byun, Youngjae Kim
Department of Computer Science and Engineering, Sogang University, Korea

Samsung 2] SmartSSD[1], NGD Systems 2] Newport[2]+= In-Storage Processing(ISP)7]<°] B¢
2221 494 Computational Storage Device(CSD)©|t}. Z13 1 -2 SmartSSD £} Newport ©f| ISP &
ol EAE Z=2AA L] A4t A2 T2 B7HE HojErh ZF CSD oA dEA Q] Hldloly 24
HIEERQ] Vector Addition o] AP AIXHS ZA3Fch. 23= host CPUAMD EPYC 7351)9]
APAIZ o] 7138t 5FATE SmartSSD 2F Newport &] A3l A7 Z+7} host CPU E.t} 4.6 HY|, 10.0 HY
L3tk 19 2 = SmartSSD 2} Newport & UH/Q]E /0 S Z P75 HoErh 57| E F CSD
Zy7k 95 Bk Y5 1/0 t HZ0] 15%, 58% LU o4 H AU 4 CSD = A ZAPE E59E] 7] g2
Hot W2 A5 o ® Qo) AEY A A|A'S A & o 88402 mhefsty] o Pt 2 2= A=
2B ALHS o= AEEA] of7|HEZo|A CSD &84 mel2 {18t AT Eo] Q%
Capacity Planner S 47|13t} Capacity Planner = QA2 E A 2] A|7F T 2] 4512 nd S £
ol & 7119] SSD/CSD & AF-8-& uf CSD-system ©] SSD-system(host CPU 2 A4F 2] 2]) B} =2 A5
ZE+= Break-even Point (BEP)E 212, CSD A 5(d4H 528 2 UH 1/0 th ¥ =)o w2 BEP W3+ 54l
2 E 2] A &Ho|A CSD 9] 2842 4T 4 Sl

1 7H2] CSD £} SSD & AH&-5h= CSD(1)-system 2t SSD(y)-system & $|IZ 2T 2| AT (Tesp, Tssp )=
glol8 A ATH(Tesp > Tssp- )T DAY MTH Tesp-comp. » Tssp-comp. )22 HE = AT N 7€
CSD/SSD £ AH&stH(HARES] E gt tlolH= N 7H2] SSD/CSD o #UsHA &4t #74=]of
AT 7Hg) CSDgy-system 2] H ] AZH(Ty.csp)S FARES 7 CSD ol A W H A7} 7hgstnz
Amdahl’s law © oJsf] glo|¥] AFi} A4k A|Fto] RE 1/N & Eo]=t}. HHH SSD(,)-system 9]
el 7N Ty sp) 2% FIO1E] A% AZHE 1/NZ 212G, A4FL SILES] host CPU 7 Hela7]
2o AAATES FolEA] U=t Tk Tn.csp = 1/N - TCSD-comp. +1/N - Tespex > Tnessp =
Tssp-comp. T 1/N * Tssp.tx ojth. N o tfsff F|stH N > [TCSD-tx + Tesp-comp. — TSSD-tx/TSSD-comp.]O]—]_la
o] CSD 9] <4tAz|et Hlolg HE AlZre] gt g f 2 B3 A f(TCSD-tXlTCSD-comp.) =
max([TCSD-tx + Tesp-comp. — Tssp-tx/ TSSD-comp.] 1) olth. 4= F(BEP)E= 1 Hroh 2& & glod,
Tesp-tx 2t Tesp-comp. & A= ZH2E CSD & U7 1/0 23} A4t 59 42 ottt 17l 32
SmartSSD 2] Vector Addition ©| 4] Capacity Planner & AH-8-3F &< o] Z1=| =5 Ljebd T} %% BEP(1,
1, 5y 5010, A4t e (xF) T WE 10 Y Z(yS) FAol ThE BEP WSl (z5)E & 5= At 4t
‘51 W5 1O T & 3o] 242t oF 2 vl A&7t %[l W BEP(2, 2, 1)+= 1 ©] Et}. Capacity Planner =
AHgote], AE R Z] o F[H ES2 A|AES A o CSD 9] 8840 ool 4 9lom Et ofi 2t
CSD A ZAE2 % CSD A5 AAll &t 7to|Eriel o= S8 4= Sl

External Internal
12 4 0 []

) a _’E\w
E 10 A
Il 8 O 3r [
= et &
m

[ = =3
N6 g 2 Zof
= o= 3
g 4f E Sl 5§
g 2 ER & g

[ < 0 §5 &
Z 1 M £ e

SmartSSD  Newport SmartSSD Newport a Computational Power S
. . . . (x-axis)
Fig 1. Exec. Time Fig 2. Bandwidth Fig 3. Changes of Break-even Point
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