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A debugger for attribute grammar description

OOKUBO Takuya, SASAKI Akira, WAKITA Ken and SASSA Masataka

Graduate School of Information Science and Engineering,

Tokyo Institute of Technology

The attribute grammar is a popular formal basis for compiler construction. However, there is no established
method of debugging software written in attribute grammars. We modified the algorithmic debugging,
which is a bug locating method developed for logic programming, and adapted it for attribute grammars.
The paper proves that it is possible to apply the algorithmic debugging method to attribute grammars
by using a virtual function. The paper proposes two extensions of the debugging method suited to more
efficient debugging of attribute grammars. In addition, we show that our technique can be applied to
almost all classes of attribute graimnars by giving a correspondence with attribute evaluators. Based on

thé presented algorithmic debugging method, we implemented a prototype debugger.
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isort([X|Xs],Ys)

:- isort(Xs,Zs), insert(X,Zs,Ys).
isort({1,[1).
insert(X, [Y|Ys], [Y|Zs])

:~ Y>X, insert(X,Ys,Zs).
insert (X, [YIYs],[X,Y|¥s]) :- X=<Y.
insert (X, [1,[X]).
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ix, Prolog THPNIFAEY - rOTUTF LT
H5. B isort B 1FIMCHE LN list 28
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isort([31, [31) : ok?
isort([1,3],[3,1]) : ok?
insert(1,[3],(3,1]): ok?
insert(1,{1,[1]) : ok?
Error diagnosed:
insert (X, [Y|Ys], [Y|Zs])
:= Y>X, insert(X,Ys,Zs).
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PRDVWTEBAT S, FSy HixE T, BokitED
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51, ZOBORHERERT.

isort : {2,1,3] = [2,3,1]

A isort: [1,3] — [3,1]

isort : [3] — (3]

insert : 2, [3,11 = [2,3.1]

insert : 1, [3] — [3,1]
insert: 1, (] —{1]

B
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Procedure Algorithmic-Debugging();
begin
T := make_ctree(); { EIHA%Z{ES }
while T ®/ — F¥22LLH% do begin
t =T @, RUSNOEZRD/ —F;
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end;
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procedure DEVAL(No : node);
{ No WKHHSh:7O¥ s ark
p: Xo — wo Xy wy--- Xp Wy ET 5B}
begin ‘
count(Ng) := count(No) + 1; { #WiHEIz0 }
j = count(Np);
A;(X0) DI RTOBKRBUNIMEEDS;
for i :=1 tomj do { FO/— F&3HM }
DEVAL (Xy;¢i)) ;
A;(Xo) @T«T@”‘ﬁﬁt‘k@ﬁﬁ%i&bb
end;
begin
while count(root) < k(root) do
DEVAL (root)
end
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function DEVAL(No : node) : &HEK;

for i := 1 to mj do { FO/— F#FHMH }

4
5 Tree(i) := DEVAL(Xyj(1));
6 Aj(Xo) DTRTHOERBUROEEEDS;
7 return
B ( £.55(Xo0) ,{I(Xo0) ,No},S;(X0) )
FLbd Tree(1) .-- Tree(nm;) THBHEHHE
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HaAB, Aki iZ, Jun D TRTOBHCHEICH
LFNy FEFRITENTES, Shicky, 182
TRCDI 7 ADEHTEICONWT, ARTRLAET
Ny FEORHEFER I LBbhs. ETRO
BFEE 13IRT.

7 bHWIC

FRTIR, BUEIHICHT RMKM TSy TikE,
TVWIYXIv s - FPRyFVIODEXICETVTR
L, BUXCEOMNBEE, LTEOWREIT o,
iz, AFEFEBRTRTCOBREHEY 7 ACH#EAT
EHILE, BEFMBLOMIETRL.

Tox this ¥} wede,
gives Twh-attribete la

(mn) vos - 3

and the result i

X 13 Aki ©FETH

BHEICHT B REN TNy TIEOMRITER
FhabhTnidrohbDTH2, F0HBEHITE
TV = a rORBEE, NI THEREEICE
KLZ-HAEEZRBR2L STV, AFT7vTY
X3y g - FNRyvEFVIFLEICFERRELLZL
i, SHBRCELRVAEREN T TV r—Ya v
PRERTHLETCORBL L E, BHEOHLHRTHS
EEXB.

Fo5y A Akl REZER S NLEDPY 2OT, £
AHEEOBHEILED 7y FiTEb N E&IF B,
SBERERERA LTS 5C, MBSOV ELE
THLENDHL, SHRIOLHUREME, BEMIC
BB XERBREOEREE S LV,

SE M
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