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Abstract: Large-ScaletneﬁNork storage systems are confronted with the big challenge of efficiently distributing
data among storage devices. It’s necessary to design an efficient, fair and adaptive data placement algorithm. This
paper has developed an algorithm CCHDP (clustering-based and consistent hashing-aware data placement) to
distribute data over heterogeneous devices in the systems. It combines clustering algorithm and consistent hashing,
saving much memory space by avoiding extra virtual devices. The analysis and experiments show that CCHDP can
notonly assign data evenly among devices and adapt well with the additions or departures of devices for the number
of data moved is nearly equal to the optimal amount in the events of devices changes. Moreover, CCHDP is time
efficient with little memory overhead. \
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if (ho(x)el;) \‘ -
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End if
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A M AR5 9y A 4E[0,1] b2 T AR UE 2 S A i h g2 X — [0, 1] 587 o8 55X P9 546 ¢ % (hash i, il 73 X
H I RO I B AE[0, 111X i) B AP M4 Aii. vd] e Dy A il hy:Dy— [0, 11K d) MG S [0, 115 7] ) 5= 4~ 0. 1 F-D; i
TG AE[0, 1] D% 1) b3 A AN 359 55 DR T 75 2 R AN e 51 NAH L PR 2 404 8 6 AR 40 2R 28 500k v e, Dy AR B AN 1
e BCEZEAE /N T 2T 30T 00 28 B 10 22 U ASEAS B 4 51 N [ 2 4008 9% 5O/ A [ 11 R SCRIR[3] 7T 41,24 T
TRAE 2P AN B4 51N IR R 0B 2 B Klog N, G o Nk B 45 25 (B D={d ... R 35 25 B KOl — A 0 0
BB L HIKI0g N[, AR T A FT by K5 45 AN R 4008 46 W 6 21U [0, 111X ). W x e X, BEXEI AN B 4% o) f) 35 Oy
| hy(X) =y (dF) | T B 380 A A 52 % 0, 558 R 0L 8 6 1) B 20 L 4 TR 45 2 L g 00 1) % 5 12 R B0 X > Dy 3 1 4L
A 5B X WU 1) B2 46 4 45 Dy, U ICDP T LLZR 7Rl b $XICDP(x,f;), 26 1 ICDP(x,)=f; (x) . 9 3 Pt ) 2 oS,

Input: xeXj, D{d}i=12,..,n}; \ \ ’
Process: 3 >

temp=1;

num=0; ‘ ‘\ -

for (i=1; i<=n;; i++) \ - i

for (m=1; m<= klog|N[; m++)
gl

if (] hy(x) — hy(d) | <temp)
/ltemp is the temporar nea}est distance between x and the device in D;
then temp= | h, (%) - hy (d/) |:
$num=i; //num is the temporary nearest number of device
End if
& End for
End for

3 Output: device dJ

)

Fig.2 Function of data placement within a class
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