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Abstract: An automatic marking algorithm based on syntax analysis and string Levenshtein distance for SQL script in
database tests was proposed. Firstly, through the lexical analysis and syntax analysis for student’s answer, the syntax
analysis tree is obtained. Secondly, the most matched standard answer is chosen from the standard answers set by com-
paring the string edit distance between the student’s answer and the standard answers. Thirdly, by comparing the simi-
larity of all the corresponding nodes of the two syntax analysis tree, the mark is achieved based on the score value of the
standard answer. The marking system is implemented using open source parser—ANTLR3.4 and VS2010. This auto-
matic marking method not only can give reference scores, but also point out the error position. Furthermore, it supports
efficient and accurate marking for multi-answers with fault tolerance.

Keywords: SQL Sentence; Automatic Marking; Lexical Analysis; Syntax Analysis; Levenshtein Distance

REAEESHMGREIEER SQL MATFR G

&, B A, Ak, LTF, 2ok

KRR, Lifg
Email: liuxia880818@163.com

R HH: 2004421 H 11 H: BREIEMH: 200442 H 4 H: EAHM: 201442 A 11 H

il B AR R SQL BIAZSE H , $E B BT R R YR P S AR S A I B B B TR
S e B R TIRE A MTANEIE AT, 3R SQL B HIEVE MR, FEET 7475 5 Sm R B M AR 2 2 4R
W PR VL RC AR AE R 28, DA BB 11 AT AR BE LA, FRARIE VY A0 bnite, SEILRR H I B 3hvFi . B
5 2GR IR IE R 0T 28 ——ANTLR3.4 A1 VS2010 S28 H 3hiEE o 1% H 31 S HEE RIS %305, [FrA] DL
TR E R, I LR LR A R 2R, SEILERCE . BRI B 45 R .

XHBiF: SQL i) HBNA; WVESHT: EESHT TR REEE

il

1.
5| (1) #AT B A RIS AT, oA i
H A% g R 1 BT R R 2 Y, Rl HHR BUHAR AT IR TCIR S TS0

Bhg B R G0, (EILHSRIEIOATSR Tis T A, didfs (2) BVPRBIALATE i, TR A
BISATE R IEHL WA, XR I RAEAE LU T 8k H AR A GEREAT VFIA
= (3) WIFRITIEREES RAEENRE, HHEL

OPEN ACCESS 9


http://dx.doi.org/10.12677/sea.2014.31002
http://www.hanspub.org/journal/sea.html
mailto:liuxia880818@163.com
mailto:liuxia880818@163.com

KR e A g 4L RE B ) SQL JAIAS PR 59 77 7%

FLO S H 7 S BUAA A GBI AT W JCiE AT VF 23
X5 HE R YT -

BEXT H T B S0 PR R, A SCHR
20 AT RN G A B 1K) BB U5 SRR TR
VA BEAT VPR, RBIAA L ATEAT A REVE I A BR 1,
R FH STASAR B B B AR 25 1 25 S AR B S8 HEAT 1
ABELLER, AR EIVEIY.

2. SQL MIA2HE B e 8%

EFXT SQL JIAZE L H 3 2 vF il 18] /8, A< SCHE e
Xof BRI AS 32 AT 45 AT 2 10 it b B R o M R A
FR G AR S TRV SRR (B 1) o 2RI AN B T
PEREFRUNR

(1) PRUEZFEMALIE: ek T SQL SCEHLMIXS
SQL 1B A) iy AR AR B RIEAT 0, TR BB E S TR
SRJE XS BT KT VR BUE R , R AR AR
FEHAVEI R UELRAT 9 XML ST A .

(2) BAZRI: ERET SQL STEHNNEG %
A= SQL A& AT R, TERIEIE ST, 15 215
RIS AR BB AR B R ShMESE R T
P H AT HE TR R B AR RS LA, AR SR 4R
TR R VLI IR E S 22 SRE R ARG A &
595 R J5 W bR HER S35 75 AT B2 T 45F o O 5 BE
BRI, 3RS RS, bR ICERR T A
JEIL R BNZE A B

TR ISR D B ) T B IR A 0

(1) SQL Ly AR

BTt SQL iEVEE UA5H] SQL H A A=
SCIERN . BT SQL A IEVERIB I RGN, —Fb
SQL WA AT REA Z AN AR A SQL 15 A) AR,
N RVPHI S P RERIE R, T ELS H—Fh SQL iEH)
XL FTA T 20 SQL SCVZREI o

(2) PrfEEZRLE

AR s —Fh SQL 1E A i R I A AT g
B, R — RS R (RS R HE R B
B —NEREAT o TP, ERBEAE
R GRS ZRE TN —ANERIEATEE T 745 5 9
LR RS AR ALRE LA, AR B T R UL B R

(3) RMIFFUEE R R R R

A IR bR T B RN 2 A g I AT LA
FRERRR, TR B0 R 5 MRS R

10

PEFRUERL R A XML SCRE R, XML SCRY I
S NABVER R T . BB R RIS WA IR N
XML %,

3. ARG EIMAXBREA
3.1 ARG FEEST AR

TR AT R RPN A IR R, B IR E R R
SQL A, MZEFFRH IR AN O ARIRAF. R
SR O IE S Token, JEIC ST, kA Hrid
FErr 2 g SQL AR H B A L AT FF R RR S A
J&T SQL A 875, e n] LOKd 5 328, mhdk
058 TARRRE, WS R T, BE 1
G

VBRI BT AR HE 11220 i R SR, HE T SQL
SCVERUU 3BT SQL BRIA (1 1B L 45 44, R IARERIEE
SERIIR R AR, 4% R TR A R A OB VR I
BT R A RIS GE AR S A S5 B, TG
TER IR U Token.

ARG ANTLR AT 1AL AT 518745
Hrl, ANTLR /2 —F2% Yacc/Lex i =R % T H
EETE N LLK) TR, RS EE X
BN IR 1BV A R S 4 A PR P B S R IR A
B ORRREAE g IERE . ANTLR H AT SZHFZ A4 miiR
THIFRIES, 45 Java. C#. C. C++. Python Al
Ruby %5, AJ AR 75 2248 s A AT ] — FiE 5 B
IR

3.1.1. SQL BZASLEMMIE X

(1) Token FHE&&E R = A= JLN)

VAT S Token [RFN 220 LA BEFF 3k,
“SELECT”, “Letter”. 1R — AR MR
WR:

Letter : a2 |[A.Z'|" ' |'# '@ |%';

AT WIEZNES SaE NANGE S E S5 TN
H.'@' . 'WH, P4 —A> Token:Letter.

FERNERUU & S, e T 4S5 550 T,
FEHLUT LA

“CO R Ed R EE RErE e E N
METF

“~7 RS RORBRIELTE S LM S .

CORFE RORBPAMER TR, RIBEER .

OPEN ACCESS



KR e A g 4L RE B ) SQL JAIAS PR 59 77 7%

ST R BE B AR 2 SQLIEH]
SQLiK A iyl ABELLEE, LT ER
PRAER AR P b e 25 5

W BT
gt AR

SQLIZIZEHN S ikt

y

BB IR IE M

B RS
RE

W BT R
I, ARG

SRR SQLICVERN

- SRR o
AL P— R || TR BRI
: pmEn LR,

ik e N

Figure 1. The marking algorithm based on syntax analysis and Levenshtein distance
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