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Abstract: There usually are many attributes, called small-range attributes, with small number of different values
in massive relations. The number of combination values of these attributes is also very few in massive relations so
that there are a lot of repeated combination values of these attributes in massive relations. It is important to remove
the repeated combination values to improve the efficiency of storing and querying massive relations. A compression
method for removing the repeated combination values is proposed in this paper. To compress a massive relation, the
method partitions the relation into two small relations: one consists of the small-range attributes and the other
consists of the rest attributes. The key problem is to identify the small-range attributes. The NP-hardness of this
problem is proved, and two approximate algorithms are proposed to solve this problem. The compression algorithms
and the query processing based on the compressed method are also discussed. Experimental results show that the
compression method has high compression ratio and enhances the query processing performance.
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E % Recon-Gen.
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L R TUR AL ot 5 Ja P 1 1) s AR a6 R E O, I T SEATaG PR rp 2 AMA IR 3 Y B FTT;
2. fit_count<0,loop count<0;
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12, WIER Q[ P AR JF e (1A Q' [T i

13. frth Q[ Fh I& N B fie KA 4.

S5 Recon-gen IR ) 52 2% FE M T 1) 3 AN 28 1B 26 P A T I 2 80 AT S 36 25 R R 0, Bl S0
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KE R W24+ 0, &R R 0D RAR R M Ry, (43 Ry A1 Ry HJE PR & 20 il 2 5%
X0 Xy o Xy VR Yo Y, VAN PSS A5 47 45 S R0, A7 5 18 0 7/ i 1) T £

UEK &R R=Join(R,,R,)Join LIR WA R IMIERARAE;(2) S 41,6 R R I (DA TCAN KR R I — T84l
FIZEFR Ry 1) ¢ A TCALAF 73 R i I 4] 52 B3 ol of B 26 3R 2
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HINKRAR RR BB FERER I — Do/ MESUR AL x, . x, ... x, },6>0.
f R R GRS RyFI R,
SR 4E LE R PR Ratio;
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LKA R =R(X, , X, ... X, . O Ry=R($Y1.Ys,...., Y, , );
FOR R M&~7t4l TDO
WHTHE{X, X, o X, YR LYY, BB (e X ORI, 5 2 e Y )5
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R AG (B B R 46 1155 22 TPC-H " f#) LINEITEM ¢ 2, K k1% 56 2 I B0 B (v AN B0 P B B 1 24
80%, H {5 30 007 486 45t sk, 3L FEAA S LN 3 M2

01 AT T/ INME I A 2 R T SRR R OIS R R AR T BRGS0 S B b, 2 IRTE G &

NS vk wD =

VIAKR R,

© HHEREBAAIGUT http:/ www. jos. org. cn



212 Journal of Software #RAFFIR  2005,16(2)

LINEITEM L2475 Recon-greedy, B R W B AN FI I TGARBE R PR3 1 45 7 s2o0 25 38T 3 %04 34
TH4 . SFMES KNS G AE RS MK RIIE 3 FIdh 1 SR IT e B T ICREE T R4 A
0.3,0.5 A1 0.7 WAV EA SRAC TEEGHIENE. 2 1-0=0.3 ,SRAC FHIRFBE ISR 7 103 769.24
1-0=0.5 5%, 0.4 I, SRAC _F B AN 5] AR (1 502 10 032 094 41, 24 173X 4> 0.5SRAC s M % Ho )@ M, 0 4%
FEHRLE 0.2 LUF.BFUE,IE T SRAC IHAIEIE I ICARE R BRI & BELA9YE [ 2 [0.4,0.6]. Bk, 75 J& T 1) S5 56 4R 42
WEILREEM TR 0.5.
Table 1 The identification of SRAC
F 1 MESE AR

Selected attributes by algorithm

Attribute name Range size of attribute Storage space of attribute
o=0.5 a=0.3 o=0.7

Orderkey 7 500 000 21 0 0 0
Partkey 5960934 21 0 0 0
Suppkey 300 000 21 0 0 0
Linenumber 7 38 1 1 1
Quantity 50 21 1 0 1
Extendedprice 2093 773 21 0 0 0
Discount 11 21 1 1 1
Tax 9 21 0 0 0
Returnflag 3 1 1 0 1
Linestatus VA 1 1 0 1
Shipdate 2526 7 1 1 1
Commitdate 2 466 7 0 0 0
Reciptdate 2555 7 0 0 0
Shipinstruct 4 25 1 1 1
Shipmode 7 10 1 1 1
Commit 11 466 069 44 0 0 0

2 SRS SRAC RAEEMERE R AR E TUAR L N IRA 0.5,28 )5 2 M B AT 5 7% Recon-greedy Fil
Recon-gen. &l 1 45t T PIAN S U ) SRAC I Ja8 1A B30 4 475 20040 126 11 3 0 1 A8 A0 17 D0 1 4% it 2 2 A 2 iy
FEARAR AL IX 2 T, AR a8 A 57 70 B 45 B — AR PP AL 1 5 2 J5 A4 AT e 5 1k A1 & M 19 AN 20 A8 4k, T 50 5
VER R 56 85 A B R AMESE MR A — IRY 728 Ik 1S B SRAC [0 F2 Hh 38 45 S0 I i St B 4 22
L BEVEPR 22,3 32 B Rl 38848 R TR S P AURP B 1) A2 4k i FE R AT B 1] SRAC TSI N2 AN & I, BV IR AL
TR N AL AR AR AT Wk /I 5 5, A 0245 R 1K) SRAC 2 M A P2 I AL 75 6 &R

—&— Generic algorithm N
—— Greedy algorithm /

S = N W A LN AN 3

1 ] 9 I10I13 I14I17I18I23 I24I26I27I28I35I36I38I39I49I50I60I61
Fig.1 The comparison of SRAC identification algorithms
Bl 1 /MEE A N R R LR

93 SIS o T A6 HOH EE T e R e B T AR BE BBy 0.5, 15 Recon-gen 33—~ 0.5 /)
{E 388 40,2 6475 Linenumber,quantity,discount,shipdate,shipinstruct,shipmode 25 6 /& 7, i b i% 55 5 35
M) T7 1 K ZR w0 P P G 38, s A4 st 1) 2 T 2t R 6 P A AT 1Y) 21%. R85, A TPC-H & I Bk T 8 /> sql
TR AE R4 5 A E R BT, A R R 258 1 FUS T sql iBRIIIGRT ;55 2 B AL AH B 15 A 78 A F 48 19 £ 80 122
HRRAT IR 56 33 35 4 21 AH VB ) 78 R 4 500 P2 v 1R AT IS T, 199 70 (R DX D A5 A T B kg e vk B R
SlER,E 8 A sql WEHE—ANREM sql B, HWNE sql BN select 47 ) 1 H I T R A& K
I_extendedprice*(1—/_discount)—ps_supplycost+/_quantity, X 43 15 2 11 J&8 P 4 35 2 21 B9 Bl OC R b, T 230 b
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PRI R RERE A 1% 250 Al e Al 0% AR L ) 7 30 5, 1 S SBSUHR AR I 1) £ 889 .
Table 2 The performance of the compressed database

=2 IR EU R B

Query Original relation Compressed relation without new index Compressed relation with new index
sqll 155.533 90.457 87.364
sql2 158.157 130.115 132.158
sql3 145.331 180.627 160.151
sql4 281.164 177.572 160.771
sql5 223.532 108.787 106.844
sql6 667.95 878.063 424.218
sql7 1459.428 1083.628 1060.685
sql8 5427.895 6 194.844 5 947.602

e, SCER[21]H i 16 T LINEITEM 56 5 14 K 476 R 4 L J7 18 Oracle (¥ FE45 77 VE 10 R4 Lk 38%.1H
X&,Oracle [ 4 77 1A% b 6 5 S 445 7 10 36 5 B B5000 R 10 0 B2 S IR 49 PR 45 08 8 R A7 4R
W LU Oracle [ FE4H J7 3k — 5 FE 45 W BOH 8 4 Pk i oK B Oracle [ P45 77 10 45 B e e A ek i 3 v
T 20 10%. 11 R4 49 FE 45 5 (1196 2 ] Oracle () FR45 77 v A 3E— 25 T 4, s 445 L RIUEOHE P2 3 (kP g 3804 w0 gk
4R . H T, Oracle FRIIX S 45 7 1000 A8 VT 453 A0 45 ¥k M JEG 2 1382 S92 T, TR b, 6 3 19 R s 45 7 1 1 45 4 i
T AT IS
8 & &

R SRR AR i 6 R T 0 L BN R P A5 R AR T IR IR A BOR A S T W R T R R
v R AN AR L 1 B, 9 T 2 W S b P 1 T AR BE R PR A B3 B %7 0.4~0.6 2 (). S B 4
22 W R 43 T B AR P A 550 B 0 S 400 250 SR, O B 1 v B P 2 ¥ A B 1
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