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Abstract

Computer system ability training in China is mainly based on computer organization, operating
system and compiling system, while little about the development of database management sys-
tem (DBMS). As DBMS is an important issue of the system software, this paper designs a DBMS
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development project to cultivate students’ computer system ability. The project mainly com-
bines the courses of database principle and compiler principle, takes DBMS prototype design
and development as the carrier, comprehensively exercises the students’ programming ability,
algorithm and data structure application ability, and the understanding and implementation
ability of database principle and compiler principle technology, so as to provide an effective way
for cultivating computer major undergraduates with solid theoretical foundation and strong
practical ability.
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JEIRNI T AR TR —A Java 1B S TR C 1S THRMG BEFET, i mg0h 5 aetd i (B th g 31
PAT, P TR RGBT RE ST o D3N RS g R S0 U B IR R R NFA ¥ B 4 S5 g vk
2L BIER S, I SQL EMTAN LaTex Y5 ST I AGEE /BT SEge 7] o B MRl & TR
B, DGR s TR R 1 B bR, 2T RN Clang + LLVM BRI 2340 3 i 2R
TR (8]0 Hh BN ROK 52 9] 55 15 ) A 8 SR AR %0, FRR T B A BRI BUE e 2 4
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M2 SR, AR R R IR BT R, RGBT R R SR R AR BRI s v L Bk A
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2. HEHM

AT H G BT A R — AN D R AR X SE R KO P B R 45(DBMS), Rl BUEAR Pl BIE S
PEAhF . velE . B S 2 TR AR, T IR RIFFALERE LSS, GEERFENR
G TT K BE ST o SEILY) DBMS F4t 2 A% LN DhRe: #d e s SUE 5 (DDL) M FE 0 1E = (DML)
(4 P LS BRI A il SEIL B A PE NSOG8 . SEL R & s SRILAI R 51 CRER
FIREHERERE]), LB REHEE IR

3. HEEK
3.1 dwiFsRit

O 1 SEELKS SQU 15 5 MR 0 RO L 1R T8 SCa A BRE W THRI, HARGE P SCHRF IO PR E SQL 1H:
H5EE S SQL R F BT R IGE, RIEHATE B B R e E N EiEE SR, AR5 e LS
SRR, PRE SQL 1R F B0TE RS B IEM MR AT . BRI L AT L 1Rk
ot B S AT A AR A SRR . He R EVA TR SQL BRI N AL (K RE AL S, A0 fR
T WRRTE, BEAF RS RS BN SQL BRI A AR REERE, BR AR LR
ToRIGF IR I SQL TER)EE SQL EFAIZ Al LAUES AL BISGERIFIa AT 55 8 U HrEEE 7Y
BriEal EA A SQLIRAIR B M, MRL M TR G, BEAMTBRMEBILASE, MR
R A SRR T V2 ) R R 2 RS 2 P SO el A e i i), SR A T R I AT A AR
AR [ A 2R o

3.2. BUREE®IT

Bt e mp i At oc B S B P R A R, T BRI, AN AT H SR . oA A 1 AU
P RERBIEIE S, OImTERAMN. KR, KDUALLRFAE . ToBE1E SQL i A B i ke 22
AT G e e 77 5 RIVIER], T AT U & AR S R B . T EEFR R uldE, =
REEWHZZR, EELLE L IERETENAF, AR EEIE H 5 BRI 7 REEE

PP Bl 2 Fia 3R b SE PR A7 il O KHE o Bl B 00 05 SR R — SRR S K A7 i SO, SO BN
RIVAFR o A RE AR TO B i EAR IA7 il A7 B WA B 17008 B S A Al A — S K BB S
R PRI R AR S, RADSR IS A R, TR L SR K S B REHLTG A ek KR
A, A EIEINR 51 PIRAC KR L R AR EARK G R TR IR P REFIC AR M
A, PRIt P i AR bk 5 ST S I BE AL G 4

AENTIERGIZH, WHRHATERAN, FItEEHE RS EEI RS Nt E. R510
NFFRR G MAERIER 51, BEIRER LB — DM RIER G|, Rl s IR R R 5 B HS LRI -
RIER TV EEWAEFE AR, e A H R AIRIC R & b id R AL E IR [ 2 2 1) i i A 1 sk B
o WM ZANARRERG, A ERE, —BCRM B+ W, HSCHLRR B B R R A 45
PR EIAR IS A, 2T H SEBLIOME o AR R SN B 26 AFI . SQL 2 1% & N REAE i 7 R 51 (1
mifjiHRl, AR EREM TN ZREEERN, HR2ENRIITTR, BHKEREANER
FHEIEREEAT . H AREEIEEANAAE, AR IR S 77 2

3.3. AHZE#REO

DBMS 2 LA H12 LS A ANl e . 3252 7 N IK) SQL 6y, R4 48 %) SQL i)
BEATEIRE, XF SQL IR A TR EHR LS Y IEF IR, EROFPITE TR, RJEIREIEWER .
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Figure 1. DBMS system construction
1. DBMS RZHEZRZE#E

DBMS HEZEZS KNI 1 o . SEERISHAEIER, BEMNFREHER. DDL 4% & 5 518 2 a1
& Mgk, BRI BER B, RO LEy S8 g SO S 090 3 T . Elg R T iR I &k
&5 DML 15 5 9 TAE, MRS X P i e85 SR T S, ARt Rl. R ARG 2 X i) %
gt E Dk DB AT I FHRAC A PAT 51 % PUT S BE M B E B AR A — RPN HT i
SRUIALSE), FEEE B 7 STIR I EE SO Bt LR R 5150 - BRI R AL 20 G2 b X AR
G DB B AR AR 551 RF AL BT ok — B0 Bt AU s B A, DU PR A

4.2. ERIFSRET

4.2.1. EWIT
KA B B BRI N R T, B SOERTE N LL(L) 307 . SE T O i i EE (create
table), fill % (create table), B4 4 (drop database), il (drop table), 6 A %4 (insert into tablename),

TR 4% (delete from tablename), 7 i) %54 (select from tablename)Zh &g .
SQL -> DDLSQL | DMLSQL
DDLSQL -> create CREASQL | drop DROPSQL
CREASQL -> database Identifier; |
table Identifier (ATTR_DEF _LIST ),
ATTR DEF LIST -> ATTR DEF OPT ATTR DEF LIST
ATTR_DEF -> Identifier TYPE
OPT_ATTR DEF LIST->, ATTR_DEF OPT ATTR DEF LIST |
TYPE -> bit | int | smallint | tinyint | float | numeric(intNum , intNum) |
datetime | smalldatetime | char(intNum) | varchar(intNum)
DROPSQL -> database Identifier; | table Identifier;
DMLSOQL -> INSSOL | SELSQL | DELSOL
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INSSQL -> insert into I/dentifier INSSQL2
INSSQL2 -> ( IDLIST ) INSSQL3
IDLIST -> Identifier OPT _IDLIST
OPT_IDLIST ->, Identifier |
INSSQL3 -> values ( EXPLIST ) ;
EXPLIST -> EXPRESSION OPT_EXPLIST
OPT_EXPLIST ->, EXPRESSION OPT EXPLIST [¢
EXPRESSION -> TERM EXPRESSION 1
EXPRESSION 1 -> ADDOP TERM EXPRESSION 1 |e
ADDOP > + | -
TERM -> FACTOR TERM 1
TERM 1 ->MULOP FACTOR TERM 1 |g
MULOP > * | /| %
FACTOR -> ( EXPRESSION ) | - EXPRESSION |
Identifier | intNum | floatNum | stringNum | null |
SELSQL -> select SELSQL1 FROM [dentifier SQLSQL2
SELSQL1 > * | IDLIST
SELSQL2 -> where BOOLEXPRESSION |e
BOOLEXPRESSION -> BOOLTERM BOOLEXPRESSION 1
BOOLEXPRESSION 1 -> or BOOLTERM BOOLEXPRESSION |
BOOLTERM -> BOOLFACTOR BOOLTERM 1
BOOLTERM 1 -> and BOOLFACTOR BOOLTERM 1 [g
BOOLFACTOR -> NOT BOOLEXPRESSION | ( BOOLEXPRESSION ) |
REL_EXPRESSION
REL_EXPRESSION -> EXPRESSION RELOP EXPRESSION
RELOP > =| <> |>|>=|<|<=
DELSQL -> delete from Identifier DELSQLI
DELSQL1 -> where BOOLEXPRESSION ; | ;

4.2.2. gmiFaRAEEI
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Figure 2. UML class diagram of compiler
E 2. xR EELERIT
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4.3. BARFMEER

TERE, — MR ENN—ANERE RN mdf B304 BERFEE R, SNEA NG E N 4096 ~F
i, B4k Ko BHBREVIER/N N 16 kK NEHESL, B 64 M. SRR EAREE, XM 4M, W
& 1024 NEHEBR,

431 FTEEHER

TR S — N RS SEHERNMERTE L, A2 REE, BRI N RS R, ]
3. WEEN, HRPOEL S, HAHBENE SRS AR AR KPS blockUsed.
FrASH IG5 5115 removedBlockList. — MM SR 5, 5k FLmA removedBlockList %113, X H
VT, AR ML HIEEL. A, MF R — N ERRES
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removedB | removeBlock | removedBlo
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Figure 3. Arrangement of meta block

3. TLHIRRAVALR

FEARME A DA B, B MRS, RARIRU AR Z AR T BUE S, W
Bl 4 FR. 3 TREARMTRFE, Glanmi44 7k schemaName, KBS 26 55—0H 4 710
FRETAFR KGR, B E TR ASGNEE. BT java PEMH - DTFRHRFE 2 7, K
SR I T BN TR R AR S K 2 15
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Figure 4. Arrangement of schema block

4. HERBREYEALR

43.2. BIBFEEER

e Pt i st 7 U SVUE — S, B — MR SISE G0 B R TN — NI 5, o8-,
MR i 5 — MR . Bl R IR AR KR e K AE i, Wkl 5 Frs. DR, s
recordNumber #4355 B 2N BT AR B, 5 NJE¥ recordNumber il 1o BHCFIME ST, HFEHIEE#E
BN IO BG4 B N A B R B T O S N . ORI sAR L, MRS SiE S, JRIEIfic St
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Figure 5. Arrangement of data block
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Figure 6. UML class diagram of database management
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5. RGBTSR
PRGBS 21/ java SO, AURSHE: 3845 17, DL N2 RGN iatr 45 iR .

SQL>create database student;

dbDir/student.mdf created!

SQL>create table student(

sno int,

sname varchar(20),

sage int);

table student created!

SQL>insert into student(1,'zhang',20);

attribute list error at line 0,column 21

SQL>insert into student values(1,'zhang',20);

1 row inserted!

SQL>insert into student values(2, 'wang',18);

1 row inserted!

SQL>insert into student(sno, sname, sage) values(3,'li‘',19);
1 row inserted!

SQL>insert into student(sno, sage, sname) values(4,20,'zhao’');
1 row inserted!

SQL>insert into student(sno, sname) values(5,'han’');
1 row inserted!

SQL>select * from student;

=============student query result ==============

sho sname sage
1 zhang 20

2 wang 18

3 1i 19

4 zhao 20

5 han 0

5 rows retrived!

SQL>delete from student where sno = 5;

1 rows deleted!

SQL>select * from student;

=============student query result ==============

sno sname sage
1 zhang 20

2 wang 18

3 1i 19

4 zhao 20
4 rows retrived!

SQL>create table test ( int a);
attribute Defination error at line ©,column 23
SQL>create table test(a int);
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table test created!
SQL>select * from test;
=============test query result ==============

@ rows retrived!

SQL>drop table test;

table test dropped!

SQL>select * from test;

no such table:test

SQL>delete from student;

4 rows deleted!

SQL>select * from student;
=============student query result ==============
sno sname sage
@ rows retrived!

SQL>quit;
meta data reallocated!
exiting dbms....
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