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. Base64= 64X S onisty, &8l Akt oAb, a8al +. /8 AMESth. & 32 Base 64
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B Ad AujAE doly B sirgkes Alea, dE AR velH e siAlgtES ol8stel U HolE
X
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ZH6
e dojg
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.6 x 10% 0| 49| 499 &
£ Q| R|S TJu|v|iw]|Xx aext
ntid 58
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Q R S T U v w X
EH7
| 2% HHXIS OFXI QU Al | | S HHXIE ABE Al |
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ot -> TJWI BAESESRE
3 - WV Y[z 7 [ ]
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2 T EACAEAIE]
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ZHHS8

Algorithm 1 Random Placement of Data
Input: Original Data D, Number of shard N

Output: Shuffled D, RH, CH

: D« 0 € RNXlen(D)

: for for each row from D do
RH; < hash(D;)
shuffle D;

end for

: for for each columns from D do
CHi+ hash(Dj;)
shuffle D;

end for

return D, RH, CH

e N e s o e

z
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k1
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fb2f85¢88567f3c8ce9b799¢7¢54642d0c7ba1f6

Inconsistent hash value

Inconsistent hash value

Inconsistent hash value

“Match hash value”

L

fb2f85¢c88567f3c8ce9b799¢7c54642d0c7ba1f6

Algorithm 2 Restore to Original Data

Input: RH = {RH:, RH2,...RH.},
CH = {CH,,CH;,...CH;}

Output: Original Data D

: set RD «+ RowData

: set ORH « Original RowHash

: for for each RD do

shuffle RD;

D; «+ RD;
break
end if
: end for
: set CD « ColumnData

I - Y T

553

t

: for for each CD do
shuffle CD;

Dj < RD;
break

end if

: end for

S

: D « concatenate(RD)

w
=3

: return D

if hash(RD;) == ORH; then

if hash(CD;) == OCH, then

: set OCH « OriginalColumnHash
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03s

02s

5 I
o . I

restore time(ms)

02

2

shards 3 shards
number of shards

4 shards

number of
shards

2 shards

3 shards

4 shards

restore
time(ms)

0.044

0.106

0.311

1KB/10KB & 2§ A|ZHms)

100KB/1IMB 2 Z# AlZHs)

10MB/100MB ¥ & Z& A|ZHs)

400 40 4000
350 35 3500
300 30 3000
s g 25 § 2500
§ 200 § 20 g 2000
£ g % o0
100 10 1000
N = P S ____./ =
o o " .____/
2 shaeds 3 shards 4 shards 2 shards 3 shards 4 shards 2 shaeds 3 shaeds 4 shaeds
number of shards number of shards number of shards
—— K K e 1 QOKE w1 MB —— OB w——00ME
2 shards | 3 shards | 4 shards 2 shards | 3 shards | 4 shards 2 shards | 3 shards | 4 shards
1KB 889ms | 1406ms | 37.82ms 1008 088655 | 1.4895s | 3.8521s 10MB 89.764s | 14215s | 385.14s
10KB 89.87ms | 139.37ms | 362.21ms ime 8981s | 146615 | 37.885s 100MB 909.21s | 1441.18s | 3791.85s
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100KB/1MB &2 =& A|ZHs)

45

40

restore time(s)

100K8 M8

e general size block ==#=double the sce of the block

100K8 M8

general size block

8.89ms

89.87ms

general size block 0.886s 8.98s

double the size of the
block

39.26ms

386.48ms

double the size of the
block

3.968s 39.09s
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