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Abstract Sequential tracing obtained from the ordinary GHC debugger is not sufficient to debug
GHC programs. Therefore, we propose a new “Color GHC Tracer” to solve this problem.
By using this tracer, it becomes possible to paint a “color” for certain goals. Propagating
a color through variable bindings is also possible. We show how this “Color GHC Tracer”
is derived from the simple meta-interpreter of GHC. A tracing example is also shown.
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(1) call((A,B)):- true | call(A), call(B).

(2) call(A):- & \= (_,.), sys(a) |
sys_exe(4).
(3) call(A):- A \= (_,_), usr(a) |

clauses(A,B), call(B).

(1) ik, RHET—rLOEFAETS bOTHS. (2)
#ilk, true, HM—{bIRVEER S0 HEASREE DML
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(1) debug((4,B),I,0):~ true |
debug(A,I,01),
debug(B,I,02),
merge(01,02,0).

(2) debug(a,1,0):- & \= (_,.), sys(a) |
0 = [flush_write(sys(4),X)01],
syncro(X,sys_exec(4,R)),
syncro(R,

01 = [write(exec(A,R))]).

(3) debug(a,I,0):- A \= (_,.), usr(a) |
clauses(A,B),

0 = [flush_write(usr(a),X){01],
syncro(X,debug(B,I,01)).

(4) debug(A,[suspend|I],0):- true |
susp_mode(I,A,0).

(5) susp_mode([resumell],A,D):- true |
debug(A,I,0).
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?- debug(Target,I,0),input(I),display(Q).
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color(a,green) ¢ FRE N 5EH a DL, green
color(f(a,b),(red,100)) & EH & h 5 HAE f(a,b)
KT, BRF{ofi, (red,100) Tdh 5.
color(p(f(color(a,green),b),blue)) & EH X 1 3 ik
# p(f(a,b)) KT, BEEFCS p DfiE, blue T
HY, THa Ofld, green TH 3.
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(1’) debug2(color(Goal,(C,N)),I1,0):-
Goal \= (_,.), usr(Goal) |
clauses (Goal,NewGoals),

Ni:= N-1,

0 = [flush_write(usr(color(Goal,
c,mN,xlo01],

syncro(X,debug2(color(NewGoals,
(¢,N1)),I,01)).

(2?) susp_mode([set_color|I],Goal,0):~

true | O =

[input([’color for ’,Goall,qQ)|01],

set_color(Q,Goal,I,01).
set_color(color(C),Goal,I,0):~
Goal \= color(_,.) |
susp_mode(I,color(Goal,
(€,1000)),0) .
set_color(no,Goal,I,0):- true |

(3%)

4"
susp_mode(I,Goal,0).

coTir, ik, 2EM GRilG, BE) THBlX
nCTEh, BIEBEOEEYEL, BErEO®
BERFET. A, #H AR/ ABEREY
WM Hh . BEE debug? DEFEZ, 4.1 HFTORS
N7 BEE debug & BERKETH 0T, (1) Hiz
BnTEBLTWwS. oMk, 4.2 Hi0EHE (3)
ficxfIiSLTE Y, FIFEEROANET—21 %)
Friavl, @HHOABREOY T T—ALEHT
BPERERL TS, (2)) &L, BICEHBAL &
REE susp_mode ICHFZ ML LN D EETDH 5.

FIEH#ZE 2 b5 — & set_color BAANEN D &, FEfT

PHEILTVBEI—LEFERLT, ZOT—ICH
HF %575 HEHDOIGEE KD L. EHQ 1L, Fl

Fi% 7 b DRVE color (fAR%RI&) 7% L <, no

REKIET 2 B0 boTh B, (3), (4)H,

o — I RVE% £T 5 3REE set_color DEET

5. (3)HiCHIEED b color(C) AN E M7

Bowr, BoEEC L aolike LTHHIE 1000
RO E T A ZRERL, FEFPHMS resume
D, i, FIFED»D no BANINAEESR,

fAld LA

4.4 BHEF—50FH

AECik, 3ETRLA FL—HIBEART Ny
7i&#o 3 FH,
3. BROEEILE, Foa—rDpY X rvavik
Behabiiconr

FHLMACTEEHIC, 43HCRENLALE T
AR, BEHEFIVE 7 a vy LTHLWFTT—0
PHRTLE, 370 KEENET— X

DYy REACHERFEEINBZ IS AETALEE

25, ZoEFAOERK, LIT 2 2o,

1. 7aZ 5 h0EEXFTS5C &
2. 438D F Ny HEHEET B C &

»bhfrbhb.

o, 1.oflETtchs, F—F2DLvyEL
KED LS R NE I N5 2%, EfTheE TR
LHTHANDT, FIHC, Ty v RriiEs
FTEREMEPRETBCERBEE AL Tuy
SLEFOFEX L LR, UTnXsAadb0%
ERL .

o 42 finfAMNEHREBC->T, EHESiclDT—
A DREEFLS & X DG BCFET 22TOY
vEALE, e LTREERC 2RO affE
FHCEELZFLWEicl #183. FHgo
B, clause( X OERET, REZEH C)
DR TT 0 I LT -2 R—2CBET 5.

T OFRE OB % BAEpIeRT

(c1) p(u,X):- true |
q(X,s(a,b)), rE(V),g).
(c1?) p(u,X):- color(true,C) |
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color(q(X,color(s(color(a,C),
color(b,C),C),C)),C),
color(r(coloxr(£(Y),C),
color(g,C)),C).

clause((cl'),C) D & 5 AKX CHHELTHL C & c
XY, ¥TT—rq, 1 KEBET Mg KB
BokBRT, RICRRBIEEX WA~y 7k
EELEHC s ¥ kT2t cFTnF—x2
vRALICERERE N S.

RIC2. OWETH 5, WEEHAT N0 H (D
—&B) ERT.

(1°7) debug3(color(Goal, (C,N)),I,0):~
Goal \= (_,_), usr(Goal) |
Ni:= N-1,
(a) c_clauses(Goal, (C,N1),NewGoals),
0 = [flush_write(usr(color(Goal,
(c,M),x)lo01],
(b)  syncro(X,debug3(NewGoals,I,01)).

4.3 HIC/R L 7213 debug2 & (1') %R L T
B o 7e DHREE debugd DEHM (17) TH 3.
EHEINZESIE, (a), (b)C~w—2 Xhia—
A TH?3. (a)Dcclauses T, Far 45—
ZX—ZHiH b clause(V,cl) CREINTRWBE
HIh7HietRIBL, £205bD—D2% a3y }
LTHLWH 7o — NewGoals #Exb 3. 2
e, BIEIHTEZ bR G L Wi (C,N1) %%
EEERV L BH—tT 5. (b) Tk, #EEsyncro
DE-SIBONRBRAR>TVE. chid, Tur
JLEETFHRECREBEYAERCEE I T WD
BoTHDB. Turs AEEFEE R REO K
DHEFHET 2 D DEFEFHIE, 43H AL E
T X\

BERBINT— 2 HB8CE, Hion—
FERUGRT 4 CHAZ WAL RERLTE L 4
Fhdrohv i, SoFEF 1 cffbh 3 i —
ERRE TR, REBEHCEMNTERE LI
DL eEREH>THOERERTOIE LS5 T 5.4
TRD5. OB LREEE, BEOM—LEES
RT3 C & CHBMASICERTES. i,
DEBIC A RE® RITX v, SHSCHbh
S HHE—{LIC D T hHIET 3 € LAk b
s

5 BfEETFL—YOETH

44 HTCHEL N EEF LY KRDT 0 Y
5 L% EAL 2EZE TR TS

(0) ?- debug3((color(ex20(X),(red,10)),
color(ex2(X),(blue,10))),I,01),

append (01, [write(data(X))],0ut),
input(I), display(Out).

(1) ex20(X):- true |
X = mes(hello,Y), ex2(Y).

(2) ex2(mes(hello,X)):- true |
X = mes(fine,Y), ex2(Y).

(3) ex2(mes(fine,X)):- true |
X = mes(bye,Y), ex2(Y).

(4) ex2(mes(bye,X)):~ true | X = ok.

(5) ex2(ok):- true | true.

¥F, co7erI L0 ETS. BEO (0) &
T, F—F v bI-AERHELT, 7o TEEH
F5. =%y bx—aiE, red ex20 & blue ex2
TH5L. TNy H~DANEZ, X—ninput b
HEEH] #BLTE5AbNDE. Fh, TN
DN, #EE append TEDF — X OFREI ex20
& ex2 OIFER X o164y [write(data(X))]
Iz 7e LeREREBCEOLNE. X ORNAERE
RT B TCRRKIEL AN RHER T s e 0T
5.

(1)~(5) ik, REE ex20 & ex2 DEHZETHB.
DY T AL, F—F 7 u—EFATOERERE)
HHECHIELcd D AoTEY, BWICERXN
ba—nex2 7T utXtRATCENTES
CDLE, 2007 vtRex2 3, AniCEEE
BeBLT, 720 ETA5 C & CaHERE
FHab0TH5. (1) Mk, ex20 AIHEH X
% mes(hello,Y) K B4kil, ot X ex2 HEEL T
QLB % k3 5. (2) #iil, 7 — # mes(hello,X) %
ZUR->Z7utXex2 OMNBEOEETHD, X
7 — % mes(fine,Y) 2 EHIEL, Y CHL
W — 2 REET 2 ¥ COLER AR 5. (3) S,
7 — % mes(fine,X) ¥ %7 vt X ex2 ®
MEBOFEETH D, X IKF—% mes(bye,Y) ¥ &
HIEL, ZBHY KHLwF— 255+ % ¥ °aL
EHE T 2. (4) fild, F—% mes(bye,X) #3%
FHl->7c7 2 €2 ex2 DAEOEHRTHY, X
ok # B b L CALEA KT T 5. BEo (5) &,



F— X ok ¥FTH -7z ex2 PEDIKKTT S
LEFEDLTVSE. coruy I aDEFERY
N

usr(color(ex20(X), (red,10)))
sys(color(X = color(mes(color(hello,
(red,9)),A),(red,9)),(xed,9)))
exec (F51%)
usr(color(ex2(color(mes(color(hello,
(red,9)),A), (red,9))),(blue,10)))
sys(color(A = color(mes(color(fine,
(blue,9)),B), (blue,9)), (blue,9)))
exec (&)
usr{color(ex2(color(mes(color(fine,
(blue,9)),A),(blue,9))),(xed,9)))
sys(color(A = color(mes(color(bye,
(red,8)),B),(red,8)),(red,8)))
exec (BHE)
usr(color(ex2(color(mes(color(bye,
(red,8)),A),(red,8))), (blue,9)))
sys(color(A = color(ok, (blue,8)),

(blue,8)))
exec (HFZ)
usr(color(ex2(color(ok, (blue,8))),
(red,8)))

sys(color(true, (red,7)))
exec(color(true,(red,7)))

data(color(mes(color(hello, (red,9)),
color(mes(color(fine, (blue,9)),
color(mes(color(bye, (red,8)),
color(ok, (blue,8))),(red,8))),
(blue,9))),(red,9)))

ERE L 2B, B—IboERZHE LT H
BTHY, FEOLEY, ALLIELLAoTWS
TEERHET .

LDEETHE, ZLHHITHLWA, color THE
2 B0FRERXEY 5 LWL ThE, EHiTk
b

1. il ex20 233 ex2 IC hello #3%(E7 5.
2. Ffhex2 23R ex2 I fine #4ET 3.
3. Fifhex2 2FE M ex2 I bye # (=T 5.

4. Hh ex2 23R ex2 IK ok ZEET 5.

— 28—

tnSsEFDLSTEELCERT LN TE
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chETl, ARNEEREDOL I KEREIND
L BRAED ok FE HEINBTEHEE
S AT L MTEDIAY S, FHER LR
BT 20T, £4xOBEBECRT TS ¥ ALY
2 eHAEENE. HIZE BROXFT v bR
BHC¥ 24 b1, MofEEEHTREAF 7 +
v BT AT ERTES.

6 FLHESEDTE

AISCTUE, FERDET b L — R ECBRORR
ZMAFTZCERE ST, FRy IREYHRET S
CERBRULA. Fh, MEAAZA VAT Y 5%
IERAEET 2 c itk o C, Bt EEFFL—¥%
BRT 2R % A% EHKBHTFDXS5h
OFIFHEE B D AARET P L—FEFERL, v
oo Bl LTHEHAT 2t TEOHER
YVEZHEDI DB TFETH 5.

1. A3 CEA L et Tl, Y¥ 274

vEBICGHRFIL T, ARE A5 —HTH
2. ThicdLT, ARNA/EINTWELR
EMRIEET S AU, AOBRERUHIECHE
WET B T & THhoREE & RKHIT B HERE
Abhb.

2. EffHRIC T v 7 T < RELRERTT>C
HF 37— A *%BICHLA T B2FHLCN
LT, Bzl 7oy ZRECEEINAE
%, LR T—ABERATEIRETHD
L2 2FEVELOLNE. £ T, fHioS—
CarvESraksibE e bERE
F—<Td5.

3. FNw SRS LRARBER LN, oM
D FHEE LT, ~—Fy =T OIRER
BTHEL, Thi bL—XFRICKRE &
priiaELLNLSE FlLiE, KxOHHT
vy FCEFOEE NS T, SENE
Fuky Y TI X avERT-AEC,
zoar gl L CERTRE, ARSEOR
Mk b — A FERCRTE 5.
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