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Abstract: Intelligent decision-making based on data analysis is of great significance to enhance the competitiveness of enterprises.
Querying and obtaining the information and complete data closely related to the problem from the internal information system database, is
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a key point in enterprise data analysis. The ontology-based visual query system (VQS) provides end-users with an effective way to access
data. In recent years, by using the simple mapping rules, the database table, field, the foreign key relations, and other elements is directly
mapped to the concept, attributes, and relationships in the ontology. It exposed too much database design technical details to the end user,
thus increasing the end users’ burden when using the VQS system. Masking database details by manually writing mapping rules is both
inefficient and not universal. To this end, this study proposes a reasoning-based end user ontology query construction method. This
method uses the semantic expression ability and reasoning ability of the ontology model to inject the domain knowledge into the original
ontology model that is directly derived from the database. It optimizes the query construction process and enables the end user to query
and manipulate the data from the domain experts’ perspective, instead of a database design perspective, which improves system usability.
It adds support of the group statistics and extends the application scope of the method. Finally, this method is evaluated by analyzing real
cases in the field of “Restaurant Information Management” and the experimental results demonstrate that the proposed approach
outperforms other baseline methods. the proposed approach has improved the usability by 53.44% and the expression ability by 20.43%.
Key words: end user data access; ontology-based data access; visual query formulation; visual query system
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Fig.4 Example of the difference between the data conceptual model of the business perspective
and the actual data schema of the database
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Table 1 Example of query-oriented ontology reasoning rules: Out share
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Fig.8 Example of the application of query-oriented ontology reasoning rules
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Fig.9 Interactive interface of data query system
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FEAZ G A P AT DA S 4B A v b R A R R AT I S LS I R G e R A v P SR M
GrHh . IR R oy A1 O B A S B N R SR P THT 1 7 T £ A BRI 0D T A T 04 3 1 OG & B P R
I B I B A A A X DA 2 v W e U R, A AR g P T DU AR /D i 0 3 SR R A AL 48 2 AL Ge v A WO TE N I
BN B AR M AW A5, RS8R H AN R IE Rl DD R0 s A H P N user_input 2250k oG 4 (mname, ind,gprop,
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oprop,fcond){# 47 T & 45, He vF mname 4 Bt A A5 T 42 B ind S P BTk e bR 22 A gprop A T TR 4> 4 JE
&r,oprop 2 A P ikt PR AR & feond iy L BT I O B 4k AR B4 B S R G IS AT AR A R B VR 5 LR

1A # ) T5 f) SPARQL f#4 i,

3.4 KIEZEHSPARQLIEAMIEHE %

A AT R 3 S TR T S N B B SPARQL 1511, SPARQL 1 1) B % 0 (10 2 k4 kP AR X
WHERE #4300 T #4938 IR, AT 75 200 02 A5 0 s S IR BT A < A 0 L e AT 2 IR IR “ AN R IR R R
ARG IR T 0 T A B AT 55

AR A% R T 53 LU P 3N user_input A AR T X 2 ont_mgr S %N 8 AT 2K T A
AT 57 2 8] IR SN S TBE 55 2R IR 51 2, B0 5 3o 0 0 00 6 " (1 BB 420 ARV (1 B BB s A A o A 1 T PP 4
WHIANERN O B 0 G A AR a6 0 G35 A B T K D 1 0 G A A W BEAN“TE )0 7 3 LL 2 9 o5
FRUG LA BEAR ST 48 RT3 D) 2 w5 54 1) 1 6 13 i fE o B b B R e A R E R S
H P AT B AR B T A B9 R, 358, WK 12 0 ] A B SR B o R NN 45 SR 31 3 AR 4k e 14 4
RTHEEM RIS

ik 1 AARBAR I R 5L (searchOntPath).

G PN user_input, AR 52 ont_mgr.

i AN OCIRE C &R 413K path_list.

A d: U ) (< A0 B R G visited, i FEDL SE 8 R BAF queue, i UAXNT R A G start_objs, A BT A IR
74 B model

1. B

2. WAL & visited,queue,start_objs,model

3. if HP I ANIIRFREES ind b4

4. start_objs=A model [ #10 G A W E A AN BN 0 BRSO S

5. Else

6. start_objs=F F ¥ AN 3R bR 4 h HR bR >R U5 VR B IR “ B g v 2

7. foreach fZUH%T% obj in start_objs

8. M obj FFURTEAT 58 KEA S04 2R, 3t I “ 2 Rt 5 1) b ) M G B edge DL BV R B
9. o T AsE ANk 7 B (¥ <A R % cur_obj K A PN D0 AU M R R M ARk S AR S
10.  if AR E A JE "8 T cur_obj

11. # edge M A path_list

12. return path_list

13, BykgE R

SPARQL i f] FF A% O R 41 B 23 N IR 3 WHERE #840  i% 3B 20 4k T A Wi T S & . & 2 1Al
KR MR B KO I 1) 97 32, 75 S A e AT A B, BB A i 1 Bk T e i B 5 0 TR R s T 55

Pl A8 ) 3 1 50k CAH P T N user_input AR 4 ont_mgr R« A SC I O R B 3K path_list R,
4 HH A A A A v I B AR R 4 where, % PR ASE 2 A 4 FH (1978 2 id 5 (B N user_input FEE HS JE R R 4321
JE M H TR SPARQL 1547 Hh 1) FoAth 38 43 B 1K JE B A2 11 583 7 “ AN SR TG ¢ R B3R path_list, Ay i [ £
(R REAS “ 1B DG IHE 5C ZRT A i1 G S A AR ple A B A 2 = o 21, 1 sk i A s 3 3] 1) “ A 0 5 2 7 4 3%
AR5 P P %A UG B3R R A P N O T A 0 (R A 1 e kA R X e A i S AR
AH DY B 20 = 0 2L, I A T A5 75 % N5 04 4 8 B S 3R [ A Ak 7 1) o 194 PRI ASE 53 40 2 74 o A R 0 4L
R ) R A e — AR B i, BB UM i T A R ORI

Bk 2. BB R & T 595 (genSpargIWhere).

N H PN user_input, AR5 ont_mgr,“4MEE G O R PR path_list.
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i P B wherre.

At U ) (1 A9 AR F 4R A visited

1. LI

2. WIUHAAS B visited,where

3. foreach #hHICHE edge in ¢ F 13K path_list
4. dom=#Mg I ) = EE R0 4
5. ran=4M G LR 5
6 if dom At 7 i) ik

7

8

9

Jy dom A i — id, A5 i = e 41 In B where K

if ran &4 i) i

y ran A2 e — id, 3 AL = e 4L N E where K2

10. 24 edge A= Rk = J04lIF 2] wherel K2
11. for each X% obj in visited

1541

12, A AN AR A it A LR O s 2 A 4R 5 Y G FO6 I R “ £ i) J " prop

13.  if prop MJET obj

14. J prop 2B peME— id, 25 i = e 4N In ) where K&

15. 4 where 7345 2
16. return where

17. Hykg5E R

SE IR A A2 U R 36 0 o P AR P 2 A A 3 B0 S 5T A A 2 M R S0 AT 7 B user_input RIAS 45 Y

%% ont_mgr I Bt SPARQL i ifi ) 745 #.

S S A g T AR R AR R 1 5 searchOntPath 3R 743 14 3 77 1 Ji i 1) “AMEE DG I R R 51 &

NI B RE AR A Ao AL ROk A i SPARQL A I HLAR R 2 B i F SPARQL &

P8 73 AL 2 DAy A o R [P A A 7 3 3 SRR (K D A

HiEk 3. AW 5% (genSparql).

g PN user_input, APRB AL LSS ont_magr.
fir i :SPARQL £r i A1) spargl.

At AR R, select, 45 145 1 groupby

NP

spargl="."

BAT AR BAR R HEIEA B4 path_list
1EAT BB M 3 T 5045 3% where

WIUHAL select,groupby

© N o s b E

I e
w N P o

for each #Eiff4x ind in ¥\ (B 0 Fa bR e

A ind oV 11 2 ) A A R TS 0 3 select KR
for each fii @ P prop in FH /- N B H & V4R

ok prop AE A IRV N E] select K 2

. foreach 2} )&k prop in F P B N ¥ 20 40 8 4 4

Jg prop A= B A AN N £ select K2
29 prop Az BTSN # groupby K2

. select #1 groupby ¥R N45 2
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14. sparql=select+where+groupby
15. return spargl

16. Sk W
4 EHIRR

AT DAL BT 2016 4F 4% Bl 45 25 I 1) S e VA 2 ) 7 SR ), BB R A S VQS R ST T B,

2 FH T (VA ) ) 1 2 75 0 5 T A v A ) A AR AR e A rp B R AR B A R A
ﬂ,iz*’@%%TX'»J‘F\“E<J”ﬁiﬁ1‘%ﬁ”F FHF?)EAHH@ﬁ@’Emﬁ

2t F P s e N BT G AR L B AU A A R 3 ST B 10 BTOR T 4 R T SR AR SR BR B

TN ﬁzﬁﬁ%“ﬁ%@"%uﬁfg}%wJﬁ%@ﬁq‘lm(éﬁ)"ﬁa\éﬂ O3 HH R 1 4 R S T AR A 3 B B H%)‘ﬂ&ﬁ"%*
ST B P VT B T £ N T (4 453 ) ™ 18 2 0705 30 4 5 T2 2006 %oF Ja M il 44 k" U B O 0k A b A i b i e &
BESE R A A I ARG A R RS A A,

® = =

. = E

°Se

. © % o
)

o ® -

Fig.10 Data access: Design group
10 Edu vy in) oy A i

FH P 5g R E i, R G028 4T 58 B B0 Vi R R FE SR A5 A W 45 1, T 8 A B0 s JLTH S A i 45 R
SPARQL #rifl. SQL I T ALK 4 34y, Ak 11, Kl 12 fiow.

SELECT (SUM(?dp0) AS ?v_dp0) ?dp3 ?v_d2
WHERE { SELECT
2¢0 rdfs:type:iT #i. SUM(o_order_history.total)AS nc0_sum_total,
2cl ndfs:type: i 4. sls_shop.shopname,
2¢2 rdfs:type: it it QUARTER(o_order_history.newtime) AS nc1_quarter
2c3 rdfs:type: 1T 5L f) S S 4. FROM
2c4 rdfs:type: i i 5 4 . o_order_history
2¢5 rdfs:type: i ¥4 I 4 I Ji). JOIN
2¢6 rdfs:type: /& 4l 1) 15 4l 44 K. sls_shop
2c0:1] LA 2cl. ON
2ch: Al 2c2. o_order_history.slsid=sls_shop.sid
2c0: 1] FL-SE G 2¢3. JOIN
235504 8 k- 1T - ST 4 A 2dp0. sls_brand
22 i - nnwgﬁ 2c4. ON
2c4: B0 S k- Gk - A4 B 2dpl. sls_shop.bid=sls_brand.bid
FILTER regex(”dpl b nt ) WHERE
2¢0:1] - JF 7 i) 2c5. sls_brand.brandname="1t 5t 5’
2¢5: 404 & PE-1T - JF & 1 ] 2dp2. AND
f”—TER (YEAR(7dp2)=2016) YEAR(o_order_history.newtime)=2016
cl ik Ailf- i il 44 ik 2c6. ) GROUP BY
) 261 B IR )25 -1 il 2 7 2dp3. sls_shop.shopname,
GROUP BY ?2dp3 (QUARTER(?dp2) AS ?v_d2) QUARTER(o_order_history.newtime)

(3) SPARQL it 45 4t (b) SQL #e it R
Fig.11 Example of the contructed SPARQL and SQL queries
11 SPARQL 5 SQL % Ay i it 7 5]
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Fig.12 Data display: Sector and histogram
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2. XT AR T A A S, AR ARG T I AR R R B ) G BITOIREGE N P A REGE N I
2 R R A A ARAE 2 0 B Me=1,Mp=2, M, =3 [ AE R B3 i A B A1 S Dl B ARG T B R e e
TR R 3 AW TR AR BEE IE#PERR S A
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Fig.13 Method evaluation results of this paper
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