Vol.2012-0S-123 No.1
Vol.2012-EMB-27 No.1

IPSJ SIG Technical Report 2012/12/5

fEE X b L —UARMSICET=BA Samba?—2 00— K
AT & EER

KIL Fi—-1a) KM FR2 AT

BE: BEA ML —VHlfllo 2 5N TH S cache AL tiering DTz Z IHRECT 2 HINT, REH
Tl Samba 7 — 270 — REHWTCA N L — U7 7 2 2DZEMINRATHE & 7 ORI AR TE L 72
AT LTz, TORE, 2RO 1%OMIKIC SI%OERMNFEAEL, €O TI%HMTEE D offset 1IN 6 10 4
FEEDLFRAL, B offset ICHENT 2 2 D30 D572, & 512, write KA 88BICET 5 2 L b adr - 7=,
Z DOFERE BRI B omit 210, AE 10 2FiRDL Bk T 2 B o R E D TV E A L
tiering L, J%V O EEF I cache Z 570 &, BRFOMGIFRICIEE TY 7V % A LI tiering & cache
EEOAMT L HEOFMME R L., 20T T 7 A VA — N R S BT L T s,

F—O—RF: 2KV -, BE, SSD, cache, tiering, V 7I)LH A L

Samba workload analysis and consideration for hybrid storage system

Kazuicut Or'®  Taxkeo HonDAZ MoOTOYUKI KAwABAL

Abstract: We investigated spatial locality and duration-dependent characteristics of storage accesses using
commercial workload on Samba in order to build a cost-effective hybrid storage system, which can harness
caching and tiering appropriately. The experimental result unveils that 81% of the loads arose on 1% of the
storage area, and 71% of the concentrated loads were migratory, that is, the loads tend to hop to different ar-
eas after they continue for a couple of minutes to 10 minutes at arbitrary offsets. Additionally, we discovered
that the ratio of r/w was quite high (88%).

Based upon the above results, this paper discussed the effectiveness of a control technique that utilizes
caching and tiering appropriately according to load duration. For instance, it may handle only loads that
continue for more than 10 minutes with tiering and the others with caching. We believe that this technique
can widely be used for hybrid storage systems.
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Ja—heThGi9 5, long 13 66%, middle 1% 72%,
short 1% 72%23 REST ICJg 9 5.

X 13, X 14 ZHIBAIC 1T =Y 73RAEL 7=
S OHFHZ KL 720 TH S, [X 13 A% 60iopm D7 —
A, X114 78 600iopm D — AT A, FIH 13 & EEY
5. PUEARY 2 — L 1ID=3,21 FO—FEOPERY 2 — A4
Tl & LMROENDL LMK T ) 7P REL TS
Zeand, 2T R a2 - L TE ST 5 &, &
1@ long 1% 77%, middle 1% 79%, short 1L 79%icT U 7
MFAEL T2,

RICH 14 % %554 5, [X &V short,middle,long & flkii
RERIMR K 2 DI HiE - T2 ) 7 SRAE L 72 I o B 5038k
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100% 120.0%
90% ¢ =t=long <@=middle =*short
80% 2 100.0%
W
70% | )
&
60% Rtoh & 80.0%
H top5 o
50% topd 2 A M A
20% H top3 ﬁf 60.0% R \ A
W top2 3
AN VAR
0
20% BREST S 00% AV’\ A u
E Y
10% 5
% : : - : H‘ E 20.0%
12345678 910111213141516171819202122 2324252627 &
fERY21—4ID
00% ———— N S s B B B B B B B A S
123A557ssmuuﬁmumumwmunnuﬁmn
B 11 =V 734 offset O (middle, 600iopm) RIERY2—LID
_ X 14 long/middle/short = U 7 A% 1 [BIDL ESeAE L 72 i o] &
0% (600iopm)
80%
70% top8
" top7 Volume
60% " top6 offset
50% | H top5
20% -  top4
Htop3
30% ¥ top2
20% W topl
REST o
0% e g
-
0% - - - - —
12345678 9101112131415161718192021222324252627
R Y1—L4ID

X 12 T U 7L offset DE|E (short, 600iopm)

120.0%

EaH [ — Elapsed times (43")
- =4=|ong <@=middle =+=short
g
;; 100.0% X 15 long/middle/short =1 7 DFARN (75— L VIR
: i
& 80.0% 4
i &6 MR E L
P Y7 600iopm L I | 60iopm L) I
3 \ \ V T E R (GB) 6 53
R a00% Y 90%DxY 7 D ER (GB) | 12 85
£ \ \ IR R (GB) 44 192
B 200% 1 —f £ 10 1250 288 (%) 58 81
s write [ (%) 88 7
0.0% )
12345678 9101112131415161718192021222324252627 long:middle:short(-I7]) 4:1:1 2:1:1
R Y2~ 4D T U 7L (long) 30 7
- | ddle/sh D 7ot 1 LR LA OB T 7 FEAMIH* (middle) 49 79
i T N ) JE ZHIN D . -
13 0“5/ middle/short ==V 774% 1 [ RS ) 7 R (short) 66 79
(60iopm) (LR offset ~FEEBIE (%) | 71% 9%
\ * N (4.4TB) ISP 285
{52 &ns, long ISR & I8 DR K 50% *5 7 wx T 7 RERI N 0 TE 0 1GB offset

5 10%DHPFAIC L T U PISFREL 2 3005, 27

PERY 2 — LA TEGHT 5L, 2O long 13 30%, KF—=FOHPS ) 7IEAL TOLEMETRREL 72 b
middle 1% 49%, short 1% 66%ICT U 72354 L 72, [ 13 DTHDH., KETIEER 6 Of U -7 a— REaifdic, B
CHET 2 &, long IS LTI U 7 23RAET 2 FE O fE2 b= r 27 hotiliillyEE s 2. damohT
PSR T 5 12 2 &35, cache 772\ & tiering TN D L% 1T 9 A%, tiering IXEmF D
EENIJELTY 7 A DCHEREET 5 RN LK1 D

5. Wi

A NI RA—= 5 & B.

RETAFONMHREF Db DOTHL., 1513, SCHik [4] 5.4 E1C cache A3\ (Facebook Flashcache) & X
5 AR Y 2 — 2 ID=5,9,11 Bk CHEEMM T DO NIz tiering FT N LA TH N T 5,

(© 2012 Information Processing Society of Japan 7
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Z DT write ESEW T — 7 B — R (riw=46:54) IZB 0
T, cache HRUTEHF IS writeback AN RALT 5720
IZ tiering A DFTAMERER | 5 KEGHIR ARSI N T 2.
[A]IFF1C tiering /53N Tl spike T DOITHE R tier B FFEN A
JED T A NPELR 2 HIRENTNW D, & 51 read Hul
DT —7 11— K (rrw=91:9) Tl cache 773\ & tiering 573\
ICEMMRNZ L B RENTWAS, 72 CARBEO @R TI,
write HIASE) < oy 7e ik i 2 oA s % = 1) 712 tiering
HREMHAL, %Y o= 7% cache HFRE M HT 5 54t
THI R R T S,

% 9 600iopm Dl Fo ) 7ICl L Cifimd 5. K 6 &
0410 O 58%M3F-15] 6GB OH#iHICE £ v, write HAS
SSWICEET H 2 &Mmd. %D 7HY12GB &7 1,
KTHARIZ 4GB THL 2 band, K1 ofizH
W 6GB offlla 2 N & BFEY 5 &, SSD #2265 HDD
HERTELEE TEOTH 3N 70 b. 12GB TIEH 4
NTHbH. k5T, K3 long & middle 5TV 7
I tiering % V>, short % cache Z O NUE L2 &A%
"o, EREHEEZRIRICT S &, long =) 7ICHR- T
HFEIT A NI 1L MCEL TL £, tiering Z 05 0
I long 72 IS B BN H H 2 035, 12GB # &
7% D% 600iopm I E L7250 7D 10%LL T TH LM,
Y7 ORFRFMOKE SIIEL T middle % T tiering %
2z ome 5 22k 2 081D 5 2 L Rynd, &
512, o oflfHlZ1To11E, & U 7 Ok o T
HsE L7225,

RIS 7RAET 2 offset DBLRITCifimd 5. long &
middle Z &b 5 LK 6 L0 Lfko 49% D (2156 GB)
WK U 7R RAEL, ZTohodinl ey 711%oxT Y 7k
2156GB DOHIPHN DT 1GB offset ICFAT L Z L1272
5. WIC—ED T 7 (29%LLT) (ZAKRLETIC[E L offset 12
RELTHWDLZeicb2 s, MiwmicE U offset 12FEAT
Hx ) 7 L ClE, EMC FAST[2] 7% & o 12 H §iAv o
Bt % Fv T 600iopm D Eo = U 7 AWEBICFET 2
offset L, &6 SSD ~HEIL THL 7EN%
AbNhd, —H, TED1GB offset ICFHEET LY 7 (&
TY7D %L E) ICHL T, To#HETY 7oFREER
M U TR L 2o & MEEER] EASRIAD 72,

K12 60iopm D)t 600iopm A & 72 5 = U 7B L Tk
WT 5., K6 LVETI0 @ 23% W] 47GB ORI HE £
v, write lU3H 37% *TL 72 4. long 721 TH 24GB I2iE
L, tiering T2 GOl 2 NI 9 e 7eb. tiering %
W2 D756 long T 7 DA & 7573, write HEAY 600iopm
PLEE DTN EL 5 2202 2@ 52U 7010
ERRYKEL RN HH Y, long TV 7 OAKGEFE A
FACELWRY 2 To ) 7t cache TN T L& H

*6 60+6%10%2 (MR UL+ 1115 o> FHE )RR )
*7 600iopm & 60iopm DE S HE TR 7=

(© 2012 Information Processing Society of Japan

K9 2.

I 15 ICEH L TEHEZET S, Moz )7 A TIEZER
i3 1e) - RF R /T ) 1 HERRE T O FRRELC TO 23S L T3
ETHZEMNNNL. ZHIEE 3 TRL Y Tt %
WS 2 & czeihrg ) - RS ST L 2 — 1k
Bl ks 2 & 2R L THBY, ILOFSRERBFRAET L9
1% prefetch L 720, —HEMINE > T I SICEHD
BT B ARE SSD AL - E FICHKL S L BT L
T3,

6. F&&H

BRI CIREX L 72 Samba 7 — 7 11— K 4.4TB 445
T O CZE I RIATHE & 2 okt o Bl eoatr L, 28
M1 /5 1) ClE LR D 1% D4 (K] 44GB) 12 81% D Efaf A3
AL, 2o 0.1%D K (K] 6GB) 12 58% 0D B fif 1k
FLIEESEDZ, S5, ZhoBEFmodiRle
Y TIRDMEE D offset 12T A5 10 HEIRFEEL, o
offset ICHENT 2 Z &b b 7=, write HAS 88%ICFET
LZebnhroiz.

Z DN R 2 7= BT sl T okt 2470, 10 7
ARk s 2 B0 2% U 7 )V 5 A LI tiering L, %0
DEWIE cache WL HEMNEMTH HIEE LTS 7.

7. SEOTE

SEROBEIIITTH S,
o T VbRt KD % ik
e cache X & tiering HRZENNCHIV X 2 ik

2 E 3R
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