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Data Compression with Attribute Homomorphism in Information Systems
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Abstract Data compression is an important topic in data processing and homomorphism is considered as an effective
tool for data compression. This paper defined the attribute isomorphism and attribute homomorphism for information
system based on the functional dependency relation over attributes, It then investigated major properties of the attribute
homomorphism. By using the attribute equivalence to acquire the ideal homomorphism, it achieved lossless compression
for information system., Finally, this paper provided a method to measure the ideal level of any attribute homomorphism
by comparing distance between the original system and the image information system.
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#3 A={1,2,3,4,5},0={1-2,2—3,14—>5}, Q+={Q,
3,4,5,23,34,35,45,123, 234, 235, 345,1235, 2345, A}, @ (i=
1,2, ) iE XRF 1, TEABHE d(S.RD.

REH 1L,SA, QFE ¢ THRIFEEREN R (¢ (A,
@ ()0 (A)=1{1,2,4,5} ,0 (V) ={1—>2,14—>5}1F Q P HF
WIMREIKEH 32 BIERRE T (A, Qu), B Qu =
{1-2,2->3,3—>2,14—5}, RI\TH 2, F5KIE o BT (A,
Q) B R (g (A)s o () BB R, 4 B3 E H Qu+
Mo (D+H:00 +=1{0,4,5,23,45,123, 234, 235, 1235,
2345,12345} ¢, (D += (D, 4,5,2,45,12,24, 25,125, 245,
1245},

@EE& le‘*‘*ﬂ (%1 (Q)+lﬂﬁ]’;“f‘ﬂ O +gﬂ+;:]:
BA:d(S,RY)=4(S, TH=10+|—|Qm+I=|Q+]|—
[ () +|=15—11=4,

[FIEERT B .

@ (Q)+={0,4,3,23,34,123,234,1234}

dS,R)=10+1— g (D +|=15—8=7

a(W+={0,3,5,23,35,235,1235}
d(S;R)=|0+|— gD+ |=15—7=8

WEEREEW, o £ (=12, PBREANBERS.

5 ERRZRUERSHER

5.1 RA%H

TEES— M EBIUE B R LR ERSERIEES B
ATREEIRLA

W4 RIB-N%FEFRRL SA, Q. HA.

A={2% TR, Ribht, RE, R/ES, RS

O={FS—-FHER FER>RMht, FrER~RAIE,
Rt~ R g, REIE~FR i, 5, RES)—B50

#1 ZEFRRZL SA,Q

¥5 kR R REE REST  HHK
2014120301 {5 A%  HE¥Tr 443 88431703 120321 84
2014120201 LW A& P 343 88431702 120322 75

2014120306 fEEE  HEFR 443 88431703 120321 82

BN R bt~ R B TE, R if—~R bt FrURBIES R
ik REM B RIEE X 9 MEHE 2,5 o B RMUFER
LI B AT BN A B — R RSB ET Rk, AR Y
SRR M@ R—THEEARS. REEFRRLSA,
DT ¢ THRBRRFEN Ro (Ao, Qo)

Av=¢ (A)={2%5,FIER, Rifullt , /BT, 551

Q=g (W={E5>HER, FEZ >Rk, (5,
TR —~B5T)

Ro (Ao, Qo) BHR 1 R BEFEFIMER G MR, XM
YFXMEEERL SA, OMTERES FRREESHE
W) . MRFEHE—BERER 4R ARER 3 MR
B AT o BRRS R (A, QDR S MEHBER
MBHERS, XE o (EB)=%5,0 TER) =@ (R
) =FER, o (RBS) =RE S, o (R =HH,

A= (A)={%¥5 . IR, RBS, 15t

U =g (O={F5>FER, F5, 7R ~ME)

R (A, QOBHR 1 RBIENR A FETIMRER
B,

5.2 MAFERBRERATHENLE

LIRS B RERS BRI B R R a1
xSRI ER] b, RS G BRI R R ILBIT R
CBARAT) B TR 4R » T LUK X S R S AR A ST R RIS AU R (R
BRGRMERSN R X R LR b, HRSHK
W LAE R R RSB BETD R ES.

MRFSERELHENRESEBE LHBUE HER
RRBER—ERS, RE — B B E R RERR
ARSI R B — B R PR E DA RPN FERS
ZERANMER, HEREBIXT IS R AL, K — 1
REEEEREEE N —TIIBRERRA.

R A IR 25 JU R AR R R o 1 o) R R B R R R B R G UR
HERHITRAL, BRI R S HE T BELSR”, B RS
BB R — TR TR B R SRR SE , LIk B
BAREENHUR . REEER SR —FREROR S, BRI
— SR REARE SN .

2 MR FAENBRAREBRERREMFLBEIFER
28, R A 8] R B S TT AR R R HUR 4
&, AT R B E R AR A0 BERSHRRGENRIF R RS
KRB ARREEHWARE CERRAZ) R E R REEHWELE/N

a AR .
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A HERERHHI) , MR B 238, B ER
R B e F o B AR K BE B R L, AR Rl as E
HETETH LM THRFS.

mfl 4 ATLUE S ARG RERERESNHMSLIHRE

HESE . AR5 ELRETRENRKNEE FTHOER, R
TE B LR RBURE L R HRE R R RS . X
ERREREM RO EEKAT, R RIEXRBERIBET

BITHEEEA
HRIF FURBRHEE LNEEERBREZELTEE

AEBRERMSFERGERERASHEBE. —RIE.FE
RAEF RSN R EIZE X T REGD #E . A
ASCET R MR RIS KT RS HEOHE R RAR R #
1THESE, B A BB RIFRRENHMBER S EAY RITE
B R B LR, SRR AT XHMER RERARE
HIBR ST .

ASCERE 3.4 WRITELH THERRGEERSFE
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