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Software Reuse Using Plan-Goal Theory

Takemochi ISHII Michitaka HIROSE Hideki KOIKE

Faculty of Engineering, University of Tokyo
7-3-1, Hongo, Bunkyo-ku, Tokyo, Japan

Recently, many program parts are being registered in database. So it is important how to
assist the programmer when he retrieves, understands and modifies them. This paper describes the
system that abstracts programmer’s intention (plan) from source code by using Plan-Goal theory
developed in study of natural language understanding. '

‘We represent plans and goals as frame-typed schemata which have program template in their
slots. they also have some reference pointers to other plans and goals in their slots to construct
organic knowledge structures. The system reads one statement at a time and examine if it matches
against any plans in plan database. If it matches, the system registeres that plan to interpretation
tree or modifies this tree when the system find more abstract plan. The system repeats this process
until there is no more statement. .

Finally we discuss about the plan and our system, and about the relation between Plan-Goal
and stepwise refinement.
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(Plan while-process-read-plan
(instance-of (read-and-process))
(constances (?const))

(variables (?data))
(template
(init (subgoal (input ?data)))
(main (whgie (1= ?data ?comst)
(subgoal (input ?data))))))

(Goal read-and-process
(form (read-and-process ?new ?stop))
(instance (while-process-read-plan)))

R4 7ovead—ro7zv—sEH

FETIHE. thoRILHT—ooBELLTHE
LiDHEIT—-1THY . BERNETEHFERT T vC
5. MHKELEA V=7 MERECBTE7 5
A v2E v 2OBRICHEET 3, =—A D instance
Awy b &7 T D instance-of 22w b, BXU tem-
plate X gy FCXoTT—A LTS vrEVWCEEL
FoTw3 (H5)o LT, 79vDE&REYy FILOWT
%TBO

1. template X o » }
template 2 v v + BFIFORIC T eS8 tn<wy
FYZCHERENIRDTC, CeEIREXT—
FAV RS BTD X5 AKHFEFREXA-
b3,

(a) svFE—F 7
init, main %, X2y + DLHEHRD car it
EDOTFVEBGFEIERT— AV L OR%H
EL. B main CHEBZXF— AV}



DLL<=yFTED208H 5,
(e) =& —vER

? CHA¥ BBRER X - vERT, TurT
LOBHNTFE L2y FT 3, ~X—VERK
BRERE LhevF LAV DL, L~y
F33b0028ED 3, AIERT TV -7
v—A@dconstants Ay VCEEEHhTEH
b, BEHix variabless R vy FCEEENT
w3, BHIChOD A E —vERBMTAS
HCIREEh TRV, —ED3HE~y

5: ek TS v OREEE F3 5 L xOfHICHEE R, DBRCOEE
Ly F LAV,
BFaZIabtnrE—v <y FvTOBE 2. pregoals & postgoals
BECHERbN 3, ENENT v RTEDRE ADICHELLT L
(b) A=v—% O bk AR H L Rl 3 (F1: ©6).

+ = =FoFRv—fRk, CLREAED
BIE#R R CIER Y h B, D%,

(7data != ?const) —-> (!= 7data ?const) (Plan average-plan
(3+4) > (+34) (instance-of (average))
L5 k5 iciiREND (variables (?avg 7total Zcount))
-]

(pregoals (count ?count)
(sum ?total 7new))
(template
(main (= 7avg (/ ?total ?count)))))

(c) subgoal xF—F+ A ¥ b
subgoal CHAE B3R F—F AV FRfEDT—
A~OBBEERL, COT— Ak HT X
5hT7IvEbENETOyFT B, i
LB IED & — v ERICHT 3 THCRER S
BINfT—1rCHBBEEL 5. FILHE,

M40 7 v D main »S— b i, B 6: SFgERDHB 7T v
(while (!= x EOF)
(=s (+s 1))
(read x))
E ey FT B 33 FSve=wyFrY
(shile (!= x EOF) . &7 Fv LB IOy F V7 ik Plan Matcher
read y)) #f7% 50 Plan Matcher X Plan Manager ICX 5

ey F LAV, 2OEER, (= ?data THELN B REBECHS £/ -V 77
?const) % (I= x EOF) tEF<wvFLTA ViD= FYZETFRAVT B, 2OEFEXRDLE

& —vEEHdata ik x CHES L, Tconst I Yo

EOF ka3, RicHRT374 4 F - 1. template X 2 » } @ main T ¥ R—% ¥ b
H—F e RE—v BB R (= s (+ 5 1)) in = v &

2. template X & » YRV P&
=2y F Ly ¥YAFLRKIK subgoal 27— gjncpae Ry hemens * "

FPAYV Fovy?yfifal}éo V‘i\ o —

. ey inFvR—%v %
A input 4 ¥ X & ¥ XiC (read Tvar) %3 3. template x = » b O main = *¥EEvE

DL
FyTv— iR T VEDDB LT L, ) '
?var t1?data DEFCREZ KL x CRE 4. pregoals X%
Xh3. TORWH, I—2 (input 7x) KATH 5. postgoals & » b

e FTeH, BELieyF LAV,
(d) FAAF s A—F o RE—v
1XE ¥~y FF3574 &, 1L EoBEH

BBRECENTREBI NN —YERIZ, 20FE
BOREY *h RO CECEEL 0T,




template vy FAD C DAF— AV D=y
Fv7i. BED X5 cfFbh 33, O subgoal
AF—bAVEETRTTIRLD=yFVS, BB
tt pregoals X @ v + % postgoals Awy FcEI N
T EDevFY IR, KOE5CLTITFbI3B,
BLl, FRIVFRETF VOB T—A~DBEI
DEE IV 2y Fr—RART - EHL
HL. instance Zuvy FFEdILIiAc7 I i LTIH
B, 7’3oty FTERESrE. ER
OBBLABKCLTTFX LTV,

Z 5 LT Plan Matcher 3 7' v 7 7 AD—3CCH L
BREINAKTIVETRTFRAMT 3, LT 8H
DT I vE<yFLAEACEK, 3 FHERERICES
wWCERbENE ST R RET 5. FHEEISE LT,
TTCRT I Y« 7 v— AP oBROEH T FEES
HELTHwTWw3, 2%, BEHL A3 77 YON
CTRIERALORREA TSIy TCHBILL TS,
TV e T— A RFET IHBR - ABKHEELL.
—ODOXKHLTEL DT IV~ F+3X5Kh
3k, XV SVvoOFMEYERT S X 5 hiMEBI RS
REER, SEO X 5 5/PMREAERY 27 205G
. zofHEEHCTaTH B L Bbh 3,

BlED X5 KkKLT, Plan Matcher BE# A 7T
L. &£2% Plan Manager IGEF .

3.4 Parser

Parser it C’ OBSECE 1 Bifr & L<&FHY, Y X
VXD C TS kT 5. EANIC1 VT
vZRE1JXFeHIEL, while, f XD T2y 7k
JXRFDOV_AB 1D E 3, XL, RABREF
ZoRATF. fIEiIcERcERE LS,

3.5 ARG

R7o 7 v 7 5 L0 % Appendix IKRT. &
BUCEREA Y CREKO L WEARTED T T3,
TNRT I VBY 27 L OXEABIBO—DTH 5,
2¥ VAR CHRT X5 A ARBEECHEICH
rEBZTurIForfiicEd b0 LT, b
Do R nEREE AABNFORSIIR, Tur>
~DOHBE LT 5. L LENTRCBRA CHERN
KFYTL—FewoF Y7 iHoCHBERERAT
YT I CERCERE, ERRT v I ~ORK
PAEBCHIT2b0Lh3TH55,

3.6 Mt EE
MSIKRLAT v 7 7 L0EAICHE

foo()
{oo

int s, x, i;
float xx;

s 0;

x 0;

i 0;

read(x);

while (x != 99999) {
s = s + x;

if (i '=0) {
xx =s / i;
write(xx);
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fee()
{

int s, x, i;

float xx, yy;

s 0;

x 0;

i 0;

read(s);

read(i);

it (4 t=0) {

- oxx =8/ i;
yy =8 * i;
write(xx);
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xx = s / i;
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2002()

int s, x, i;
float xx;
s =
x = 0;
i=0;
do {

read(x);

if (x f= 99999) {

s = s + x5

i+ 1;

i

}
} while (x == 99999);
if (i t=0) {
xx = s / i;
write(xx);
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Appendix

Al

> (process-plan "foo.c")
Process start !!!
<<< Input sentence is >>>
(=50)
Can not find suitable plan
<<< Input sentence is >>>
(=x0)
Can not find
<<< Input
(=10)
Can not find
<<< Input
(READ X)
Suitable plan is READ-PLAN
<<< Input sentence is >>>
(WHILE (!= X 99999)
(=s (+5s x)g
(=TI (+I1)
(READ X))
Suitable plan is WHILE-PROCESS-READ-PLAN

suitable plan
sentence is >>>

suitable plan
sentence is >>>

<<< Input sentence is >>>
(=8 (+ 5 X))
Suitable plan is TOTAL-RUNNING-PLAN
<<< Input sentence is >>>
EI1GH1I1)
Suitable plan is COUNTER-PLAN
<<< Input sentence is >>>
(READ_ X)
Suitable plan is READ-PLAN
<<< Input sentence is >>>

s 1))
(WRITE XX))
Suitable plan is SENTINEL-SKIP-GUARD
<<< Input sentence is >>>
(=xx (/s D)
Suitable plan is AVERAGE-PLAN
<<< Input sentence is >>>
(WRITE XX)
Suitable plan is WRITE-PLAN
Process end !!!

<< Interpretation-tree >>

NIL
((SUM INIT 22))

N
((COUNT INIT 19))
( (READ-AND-PROCESS INIT 26)
(INPUT MAIN 6))
((READ-AND-PROCESS MAIN 26))
((AVERAGE PREGOAL 15)
(SUM MAIN 22))
((AVERAGE PREGOAL 15)
€COUNT MAIN 19))
(CINPUT MAIN 6))
((SENTINEL-GUARD MAIN 13))
((AVERAGE MAIN 15))
NIL ((OUTPUT MAIN 6))
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