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Development of a Code Generation Support System in Integrated

Development Environment of an Educational Compiler

Jung-Hoon Kwon®, Jong-Min Bae™*

Abstract

Compiler course is one of the important courses in computer science. It requires more efficient

learning environment because of its large coverage scale and complexity. One of its solutions is to

provide the integrated development environment for educational compilers which is enable to give

practice—oriented class and enhance student's interest. This paper presents the code generation

support system developed in an integrated development environment of educational compiler. Our

system helps students to understand the process of code generation and visualizes the relation

among the source language, AST, and the target language. It makes students develop their own

compilers more easily.

» Keywords Educational compilers,
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Fig. 1. System Architecture of Edu—IDEC
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2. The Source language
Edu-IDECOA AR&3hs P10 e Fig. 29 #th
ol C dofet fAket 24 F25 7A2 d) £49

AR
FRE WAL, (2, 3452, whilelto] Solz

AW, \ee] A WA I
else, while, int¥ dofo]2, HgGHoR 5}
A= AR AAbe] ThsEb, =8 datedlE “equal”, “not
equal”, “less than equal”, “greater than equal” A &3k},
2. The Object language

H A" BAHA o] LEGO MindStorm NXT[10] 2%
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program nxt_control
nxt_control ::= var_decl VOID NAME PARAM_L
PARAM_R comp_stmt
var_decl = del_list
| €
dcl_list = dcl_list decl
| decl
decl n= INT var_list SEMICOLON
var_list = var_list COMMA NAME
| NAME
stmt = asgn_stmt
| if_stmt
| call_stmt
| while_stmt
| comp_stmt
asgn_stmt :i= NAME EQ exp SEMICOLON
if_stmt = IF PARAM_L cond
PARAM_R stmt
| IF PARAM_L cond

PARAM_R stmt ELSE stmt

while_stmt ::= WHILE PARAM_L cond PARAM_R stmt
call_stmt :i= NAME PARAM_L param_list PARAM_R
SEMICOLON
param_list = exp_list
| €
exp_list = exp_list COMMA exp
| exp
comp_stmt::= BRACE_L stmt_list BRACE_R
stmt_list = stmit_list stmt
| stmt
cond = exp LTEQ exp
| exp GTEQ exp
| exp NEQ exp
| exp EQ exp
exp = exp PLUS term
| exp MINUS term
| term
term = term MUL factor
| term DIV factor
| factor
factor = NAME
| NUMBER
| HEXA

| PARAM_L exp PARAM_R

Fig. 2. Grammar of Source Language
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Table 1. A Part of Object Language

A28} w4 AR (Mapper)$F A # % (Coloring) &=, 1

object ga gy 2=y P,
language description
instructions i
dseg Start of variable declaration block . o ‘
segment f Coi enisiaizer B
dseg ends End of variable declaration block N
thread Start of execution statement block Mapper N e
endt End of execution statement block Parser L
Move 2nd argument value into st } | Analyzer
mov Coloring |
argument. tool I Parser
set Set 1st argument with 2nd argument value. e e e Aty oer
Interactive
add 1st arg = 2nd arg + 3rd arg code generator T
sub 1st arg = 2nd arg - 3rd arg L Code generator
mul 1st arg = 2nd arg * 3rd arg
div 1st arg = 2nd arg / 3rd arg
e st arg = 2nd arg % 3rd arg Fig. 4. Architecture of Code Generation Support System
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1. The Structure of the code generation
support system
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2. Node structure of the syntax tree to
support the code generation
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public abstract Class Node implements |terator<Hode>{
private int pos = 0;
public Color color = Color.black;
public Nodel] child;

public Symbol sym = null;
public int startPos = 0;
public int endPos = 0;

public int target_StartPos = 0;
public int target_EndPos = 0;

Fig. 5. A Part of Node Structure of Syntax Tree
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3. Corresponding relation between parsing
stack and nodes of syntax tree

IMEA7E 54 =l teshs Al ZE 9A] A

= dojof s}t o3 EA 77} 1 ARE AlFEE Aol
gaitt. wgb AFHEA = AR A Sl o 3ol
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Symbol#e] #AE L}EMEP Zef2> Symbol T*oi‘i,%ﬂ

Symbol Node
+value: Object +child: Node
+left: int +startPos: int
+right: int +endPos: int

+sym: int
+parse_state: int

+target_StartPos: int
+target_EndPos: int
+color: Color
+sym: Symbol

+Node(child1: Node)
+Node(child2: Node)
+Node(child3: Node)
+getChild(): Node[]
+toString(): String

+hasNext(): boolean

+next(): Node

+codeGen(doc: StyleDocument)

+Symbol(sym_num: int) 1 1
+Symbol(sym_num: int. state:int)
+Symbol(sym_num: int, I: int, r: int)
+Symbol(id: int, I: int, r: int, o: java.lang.Object)
+Symbol(id: int, o: java.lang.Object)
+toString(): String

Fig. 6. Corresponding Relation between Parsing Stack

and Nodes of Syntax Tree
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4. Parser analyzer
A7 A = B ks ggHE Al mE=e
AA BRE g w0l Ashe o
Az aAS s 2E) vy dAe 3
5ol AAEE wuo] AALEE A=t Table 2% 31
Ht ol 4] 6‘4211 r/Pﬁl b Ea

e B ] 22813} Tk oA
g 2-Ee] gl o] & Hla }04 54 =9 22w
=g 24 4 v} Table 2«] 3L TermNode /
FactorNode”} ArithExpNode & 7L-Z~Q dojt}. o] £

Mo QA T Fe “20 / 107 thgHTh

TermNode/FactorNode”7} ArithExpNode® 754 w] A
AsleE x5 Fig. 79 ArithExpNode©o]th,
startPosE =9} endPosZ =0 203} 109 55+
AXNAEE 7G| oFgit.

o] wro

AN F=

Table 2. Example Contents of Parsing Stack

rule ArithExpNode ::= TermNode / FactorNode
(A)parsing VarDecINode void NameNode ( ) {
NameNode = ExpNode + TermNode /
stack
FactorNode
(B)parsing | VarDeclNode void NameNode ( ) {
stack NameNode = ExpNode + ArithExpNode:DIV
int VAR;
void main()
source {
program VAR = 20 + 20 / 10;
SetSensorLight(IN_4);
}




164

Journal of The Korea Society of Computer and Information

AsgnSimiNode

ArthExphode: PLUS MAKME: VAR

[E>p.’4nae| [-'xn'lnEmuode Di'.-'-|
A

Termiioge]  [Termhode]  [Factomiode]

4

'
!Fac!-:rrwﬂ-:- [Factn I'-;Iot:el NUMBER: 10!

W
[NUmMBER: 20] [NUMBER: 20

Fig. 7. Identifying the location information in Tree Node of
Source Code
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5. Analyzer of code generation
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6. Implementation of a visualization tool for
code generation process
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¢ [ CompStmiiode tmp5 bite
¢ ] StmiListNode tmp6 bite
o+ ] [StmithNode tmp7 bite
9 [C] AsonStmiNode tmp8 bite
[ NamE vAR tmpd byte
¢ [] ArithExpNode: PLUS dseg ends
¢ [£] ArithExpNode: PLUS
¢ [ ExpNode thread main
¢ [ ArithExpMode: MUL __set tmp3, 500
¢ [ TermNode set tm 10
¢ [ FactorNode mul tmp5, tmp3, tmpd
D NUMBER: 500 set tmpb, 20
¢ [ FactorNode add tmp?, tmp5, tmph
[} NUMBER: 10 set tmp8, 0
¢ (=] TermNode _add tmp9, tmp?, twpd
¢ [ FactorNode mow VAR, tnipd
[ MUMBER: 20 endt
¢ [ TermNode
¢ [ FactorNede
[} NUMBER: 0

Fig. 8. Implementation Result of Mapper
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public class IfStmtNode extends AbstractStmtNode {

public IfStmtNode(Node child1, Node child2) {
super(child1, child2);
color = Color.red;

}

public 1fStmtNode(Node child1, Node child2, Node
child3) {

super(child1, child2, child3);

color = Color.red;

Fig. 9. Color Decision for if Statement

A
)

hA

[T
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Aol F& BolE BY “brtst EQ, IF_ELSE_15, tmp2” 9}
“imp IF_END_15", “IF_ELSE_15:", “IF_END15:"7} -7}
o2 THHA(ZE Foll #xx2 HAITL) YA T2 229

[Fizol g5 e BAddo] =8 wHshl &8 + Atk

Al
A

39

o rlo e

¢ [ StmifNode s

¢ [ StmiNoge] tmp7 byte
¢ [ CondExpNode: EQ tmpB byte
9 =] ExpNode tmp8 byte

¢ [ TermNade | | aseg ends
¢ [ FactorNode
[ NAME: VAR
¢ [ ExpNode
¢ [=] TermNode
¢ [ Faclorhode
[} NUMBER: 100
% [ Stmithode

thread main
setimp3, 10
settmpd4, 10
settmp3, 10
mul tmp8, tmp4, tmp5
add tmp7, tmp3, tmp6

VAR, tmp7
¢ [ CompStmiNode mm‘?;v i I;HD\MR
__mov_tmpl, YAR
& [ Stmittistiade
=|_set tmpl. 100
¢ [ Stmitiode set tng |t lgu N
__cnp B, twp2, twpl. twpl
¢ [ Asanstmitode i m my mi
[ NAME: VAR brist IF_ELSE 11, tmpZ s+
| __mov tmpd, VAR
¢ [ ArithExpNaode: PLUS moyw i AR
¢ [ Exphlode set tmph, 10
¢ [ TermNode add tnpb, tmj tmps
¢ (=] FactorNode IEWW YAR, tmpb
[ NAME: VAR mp [F_END_11 42
¢ [ TermNode AF ELSE 11: s
¢ [ FactorNode IF_END_11:%**
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Fig. 10. Coloring Result for if Statement

e iz aton Tock

v

ke = 100
{

VER= VAR« 10

upen || mave
o E B e BT natF et ke

n

[E=

= VAR e
tmpl byt
tmp1 bie
g2 Byte
tmpd myte
tmpdbite
tmp® Byte

daEganis

Mizad man
&timpd 10
sttmpd, 10
watimps, 10

Tt mpd, bt
adt g, bpd tmpd
mov VAR o]

- _sot tupl, (00
o FL_toe?. taell, tnp]
_brtst ), (F L 11, tud ove
oy g, AR
at_tngh, 10
ol Amofi, teed_tmo§

e JE_BNL10 2o
LEELSE 11 vee

it

Fig. 11. Implementation Result for Visualization Tool
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