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Abstract: With the arrival of big data era,a large number of RDF( Resource Description Framework) data is flooding
the entire Web of Data. Since the indexes of these datasets cannot be fully loaded in main memory when the RDF engines
manage these huge datasets, these systems need to perform slow disk accesses to solve SPARQL queries. In this paper, a
method named HDVM is proposed to reduce the number of linked data repeated times by extracting the latent triplet relation
matrix from the linked dataset,and storing them in the form of subject vector, predicate vector and object matrix, which al-
lows SPARQL queries to be full-in-memory performed without decompression. The experimental results show that the HD-
VM ( Header Dictionary Vector Matrix) model proposed in this paper can improve the compression rate by 3% ~20% com-
pared with HDT ( Header-Dictionary Triples) ,and the query time on billion-level-size dataset reaches average 400 millisec-
onds.
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DogFood 1.04 0. 64 38.5 0. 61 41.4 0.40 61.5
Archive Hub 1.85 1. 19 35.7 1.05 43.3 0.69 62.7
Jamendo 4.87 3.20 34.3 3.15 35.3 1.75 64. 1
LinkedMdb 34.00 22.21 34.7 14. 82 56.4 12.02 64.7
DBpedia rdftypes 49.62 21. 14 57.4 49.62 0 17. 64 64.5
DBLP 337.95 199. 52 41.0 193. 15 42.9 119.29 64.7

4.4 EHHLHWER

BOE RBAE 4R S, 7Ekg i HDVM B S A N A
Wi b, Al R R JAE B I R 0 5 oy ~ oy, A
ARG IR o IR ATEF AT A W) T FE 3% 0 Fre K
18 max e, ~ eyt +e. TR S KUL, AT A Y
R (] O T B A 3l Bk (9 Fr K A AR I, B KA AR
P S5 R0 dh R ) 0 1 R BE L O A K B A B 0
LY NAN EP IR PSP Sl b €T SIDEC SNE N RS TR NS
(L0, T FE T ) RE T AR A,

AR 0 A 4R, A 4 B KB B R B2 log, (1)
Fillog, (1,).

Fae REORBE VL% 43 05 1k, g 208 6 B 1 R/ I
BEE R 5000, 82, 1 A5 1 50 4 46 2 15 25 000 19 I K L 3R
YRECH 5000. BT A A 2 1A 0B FT LA Hy B AR A5 i 85 5K
(S,2 P,70).(?7 S,P,7 0)F(? 8,7 P,O) AT
B 3% 4 Gevt T SL g B A AN R A R R R R
FEES R B

x4 HREAEANERXEERE(R)

e/ L L, L, (S$,7 P,7 0) (7 S,P,7 0) (7 8,7 P,0)
CN2012 9650 11 67550 14 4 5000
DogFood 2207 24 15237 12 5 5000
Archive Hub 7022 36 55467 13 6 5000
Jamendo 125948 9 273804 17 4 5000
LinkedMdb 179161 31 1612449 18 5 5000
DBpedia rdftypes 1831219 1 1308 21 1 1308
DBLP 1178718 18 18165292 21 5 5000

W TR OF KB ) W 20, LR SET 1 &
B B 73 SR R Ao £ 36 DE AR AR AN R K
B ERFER. TR LA 2 2% CPU, 2 HIRIE R G

PEFE A JEE R 0078 R i o A8 B2 I, B U S B 4 R AT AE
—ERIRZE , LA SO 22 0 S 3 1 S B (A O e &
SLHRER, K S R

RS AREATRER (B EH)

EYEITES YR | (S,7 P2 0) | (7 8,P,20) | (78,7 P,0)| (S,P,70) (7 8,P,0) (8,7 P,0)
CN2012 22 1.9 5.6 2.8 1.8 1.8 1.5
DogFood 1007 23.5 27.6 29.1 29.3 32.2 31.7
Archive Hub 646 19.7 17.8 15.6 21.6 22.7 22.3
Jamendo 198 7.9 10.1 13.8 9.7 8.9 11.4
LinkedMdhb 9418 324.4 235.7 238.8 334.6 365.3 341.6
DBpedia rdftypes 367 13.4 2137.3 67.3 18.5 1135.5 13.7
DBLP 7670 367.7 2116.2 369. 4 379. 1 1249.7 401. 1

MFS AT LIE ), HDVM RN 9 9 4 45 i FE I
I 4 BB R R BOF A UE X R 3 4 J2 78

ARG R RE ) 50 L 1 BIAR PR BE R A4 S 458,
F S RAEA IR e b R IH K AE ST IR 20 19 555 4
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EE ¢ 2018 4F

R R, AL ECEES (7 S,P,7 0)MI(? S,P,0) M
BB AT FORE R I By, X SR 45 R 24T 0 A
K BUIX PIRR T BRI A BRI A 25 R4, B
JUHT7 5508

PN TN R R W W e L S AR N e
TR B I g RO 3 S AR 4 T A 4 . T AR S
AR GRS B A 1 A 0 25 2R 5 PR ], R
I ) A TR VE AR, a8 1] 25 SR AR O, JH 4 e [l
XoF G AR AR I, A A 30 N 15 2 2 AR A . A SC
Giit 1 /e DBLP i 48 1 40 if 45 R A0 M A i Femt ¢
F L, anlEl 6 .
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[} [E] /ms

2000

| | | | |
0 1000000 2000000 3000000 4000000

PALELE S 6

0 ! ! !

o Arifas AR SREm kA

MIE 6 7] LUE H, 2 i 45 A FFE I AR e — &2
B R, MR 45 R AE /N T 8E + 6 B, A i) i [] Al A
SRR REURIE L, RER N k5 2R 0l 25 3180 K
T 8E +6 I, 7 1] ] AR ) 45 A DL B, AR
HOWAE L, H ok, <k, B g5 R mT AL, 2R B 25 R N
8E +6 I, FIF2 4% VT i 1 if [v) LG 745 2, 45 2R ¢
A5 I ] e B A AR, 23R (845 SR i B0 K T 8E + 6 I
7E A 16 VT IE I 1] B 2 RO 00 T, 5 360 2R 48 MO8 B )
ZE R R A ERER Mg BER N LA by <E,.

T B UE HDVM AR TR A ) (1) 5 850 PE , A8 SCHE B8
4 DBLP Effi i T K*-triple J5 20 ( TAEZARRIFEBR i
20) HEAFAE I, Gt T A [ DE A 2R A A SRR I, 4
B 7 Fin. SEER s SRR IR T A IC s (S, P,0),
TEHE M DL HDVM AT K -triple J7 2%

8000
7000 -
6000 -
» 5000
g
& 4000
w0 —— HDVM
3000 - 2
—— K*triple
2000 -
1000 -

0
(SP.0O) (S2P.20) (?5,P.20)(2S,2P,0) (S.P.20) (?S,P,0) (S,2P,0)
A VCATR
&7  HDVMAIK2—triple & I FEHT X b

AR AL
5 ZigMREE

ARSCNTE T He 4 Rl SCH 48 H %, 25 T B 1Y
DUk L, ER 5 PR IC B I 52 A SO IR A U7 3k 2 T
VBB TR i) e T T R A A SRR TR AR 15 1
TEPATR s 28 A1 A 30 00K 22 18] UG T — B 19 - 15
AR W A RTEE T B R0 IR 48 5, i 1 IR
S3H A I 2% A7k A i R 360 22 [] B 7

(ELAE SIS0 3 18 o s s 20 K 4 T i, HDVML A6 75
SEE AT AR AT, P AR 3OS ZKE4E HDVM 19 3)
SR N UITE A [ SR 55 R p T LUE ), 5
TR R A7 AE — LEA TR 10 47 K0 3 ) Bdls , TR i Bk
WIAT (B1) it AR 8 TR Z —.
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