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(Department of Computer Science and Technology, Peking University, Beijing 100871)

Abstract In this paper, the notion of transformational programming language is in-
troduced. The new language constructs— " transformation module” and ”transformation
control directive” are defined, They play the key roles in the transformational program-
ming languages. We explain that a transformation module can be used to describe a partial
implementation of an abstract data type and a transformation control directive can be used
to apply a transform defined by a transformation module to an abstract variable and the re-
lated operators in a program. Some of the important issues, such as abstraction,expres-
siveness and flexibility of representation in the transformaticnal programming language
and correctness of the transformational program are discussed in the later part of this pa-
per. :
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AT 2 T B

2.1 TR

— AR AR A — AR SR R AR A LR E X T - N R IR R B T R
PR R 7 TE A AR5 s 2R ER o 2 S S LA Y.

AR W R B — I H -

TRANSFORM TR (EBHER)] Jx EHEH xS/

DECLARATION /o PREAERSy 1 /
REPRESENT WMETEHEE  USING Fer T &R

RULE /o F N EA = S

{REPRESENT  Hi#FiE®x  USING FToRFIEA,
IREWRITE W FkX  USING  EEFEAR

|REPLACE A FEE USING  BH#iE4Y )
END
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REPRESENT b bool USING jeint :
FEARFTHR int (RRERD KL bool IR EAD AP b MR EE
ARED T G R b MR R R CEAD. XEHMK T EMERER 2 W 2R EH— X —H
RE ERBER T WATLLE X EMEBWRER. 0l 4o, E5 BERA N7 R R e, o LA —X¢
E:9: oRd W

REPRESENT s : stack OF node
USING e ; ARRAY 1---n0 OF node;
t; 0---n0
AT LR A — X — AR e, AN .
REPRESENT 5 : stack OF node
USING a ;RECORD
e : ARRAY 1---n0 OF ncde;
t g Osend
END
X R LR s stack OF node fl — P iCR B AEER a KRm e M« EH LRI
AR GREREAD L

HEH K BB node Al nOH W AE A B H 05 24 B S R node 37 — AT T nOZ R — M BERIE.

(3) 1 0048 43

BRI 4 H =2, 4 BIFF R F 7 (REPRESENT)# M, 5 (REWRITE) A1 B
#: (REPLACE) HL0U. %28 H T2 AR AE R, TE KA FIERNHN R

(a) FRHMATEL R
REPRESENT HHFEER USING FREFELEL

H g R n "R - R ER AR, Ch TR, 24, R ETM S X AN =
B “Rn RER R - RREANRA, Ed R A |, FRSFIRR RN
FRFH 5 TERE R oy, iR A A ) S8 B A R A SR R, MR- R A
YR R AR MR P ARR B B RN E LT KR R B R IE A A

B R ERRER.
%] 4 . 4€ Bool —Int FFHE]E X LVTFHN .
REPRESENT bl AND b2 USING gl o= j2

LI 24 70 /R AR B b LAY b2 BTN J1A j2 8 R, 45 /KR A3 b1 AND b2@y &R 7]
PhiEsd 1o« j24g 4.

T AL R T o e AR A T LU AR T B R R A s R R R R R RN R R AR S
dir g e i S NAL IR T T R A E R R L MR R ERTAEES SRkt

(b AEE MBS
REWRITE HREERX USING BEE&RER
AERERWIBRGEHN SRREKEHER BREESHN Y i REASEERE
ALTEAHEFAWEY BIESHNE X T —BREAXWEHMHET.
7 40 , 7E Bool —Int fraf i LRI THLN .

REWRITE b USING =0

BB TEAN .
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REPLACE HRER USING B#®iEA
H R ED " I Hh g T ih A7 B EGEA I B B H RA KX HERY
WEFHAR—TEIRER, MEEE —TRENER.
{51 36, 7E Bool —Tnt S AT L5 LA FHM «
REPLACE bl;=hb2 USING jla=j2
AR R AR TR R b, RS — RO E B MR 2 9 A I UTRE , TR A e ey —
B F kA LR,
2.2 EHBHGS
TR E SR ERENER T ER &M TE R . B ERTUE—
RN A RERZ(ERNHEN  RE ERAENFL TR A EREARARHLUELN
TE G FEAMNERCE#TIOELIEN E X, ERHREA TR AN AL
00 &R A R T 2
METHREHGSLEMEEMNEX B ELRFE. RREYERES.
(a) BFFZH
DR RN/ AR TP S R E BB A B E AL
(bY&REH)

EF A RIEE G BFE—MEEXFP TR LB,
APPLY  XEEH]  TO RIS

HFRWARLER, S S a R LIRS LA R e LA E BT RS S, TR
ME—i 4 R B

A—AEHENM EEHE—MEE i BEAN x B PERARHUHERFERR B
x MEXHRBARERENRAERNE LHRILRERERTPHES x HREEH
MRER HRTERA M PE e SN SR.

2.3 ¥

TS H— RN ERAF. (2— 1D H T &% Bool_Int # ZRAHRR, HH,H
IHMERADNTRRATERSHREBZ MM HNERR, Y RAPNEX" EREFESR
R EEKE QDS HT —MEERM BT AW BB ERH TSR AEE

WRF2Z 4 C-DHH T X —BR %R
(2—D— B KR %

/ BERgHHRERIE/

TRANSFORM Bool_Int

DECLARATION
REPRESENT b :bool USING j 4 int

/ # represent invariant; b=j>>0 * /

RULE ,
REPRESENT false USING 0
REPRESENT 1trye USING 1
REPRESENT b1 OR k1 USING 1+ j2
REPRESENT bl AND b2 USING |1 » j2
REFRESENT NOT b USING TFj>= 0THEN 0ELSE1
REWRITE b USING j>¢
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REPLACE bl := b2 USING j1 :=j2
REPRESENT exp_x : bool USING IF x THEN 1 ELSE ¢
END

(2—2) VAR b/Bool _Int, c/éool_lnt, d/Bool_Int : bool;
¢ ;= false;
IF (b OR ¢) AND (b OR d) THEN --
(2—3) VAR b—jse—j,d—j: int;
c_j:= 0

IF (b_j+c j¥ » (bj 4 d—jd> > 0 THEN -~

§ 3. ETFEIENTR

3.1 SEGHBRN X

A W B S B G B (F] 4, Ada Y package) BRIE L T B HEH R ) B, R R
BLE S PR EES NS BB THE, FERR 7R ARG SRR AR
BB R R T 2 LRSS, EHA T BERLET AR B ENIE LB AT
HA POERETR S EHRBET SR,

FAERREEAFR L EREGTRETENREOEWNES. EEAXIMES
WL R R KR A R KA S B T AR B A S, B - P E
— BB RFREE, RFEAARNERR, & BRRRAMEAE , BT EHAR G EEE LA
HXHEE. DOUE Ada B, BRX M RETE -2 E, g R -8 %
ERHIEE . R RERHE W ERA LI . A RAE SRR MR EER T R #
2, WA TRR] — 2 g A [F] 3R R 22 [ B 58 o 4 W] R

3.2 ZMBBEFHIERYE

MRFEF LY SR, 4% —RERrg RIS RE T ERE, TLLE
I /A8 B 1 I B4 T T 4 R A R 458 64 OF WP 1 S TRALE

(128 40 D A9 TE 1

(a) 7 L I By AE A 7

L) REPRESENT bl AND b2 USING jl = 2@, HIE#HE R EIEH.

i) HFFRIAA bl AND b2y BB R MR AR, (BRI

i) #aFER 1 « RZABRBRIREE, (BAML)

i) REFREAMNMBFEZRMBREFERRLPY bl=(G1>0OM b2=(2>0 /K
SEAT,b1 AND b2=(1 * j2)>0/Far. GERERES)

(W E SN A ERE

YL REWRITE b USING >0, B 1E M4 R EiEH .
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DHBEERARSD SESREN ) >0 R HFE R (BRMKD

i) HRERAXTEGRAXRFHAINE. B b 5 i 080 EH%. RIBRAFER,
it B AR

() B HA I A E 71

I REPLACE bl.=b2 USING jl.=j2% @, FIF#6ME 12 G 8] /et $h47 i 4
WA, TR ARFER L. K A B S W B A WP ByidiE . BIEERR . WP (b1, il =
b2,12",bl1=(1>0)y H E. GIFHiRg)

(2 > 10 {58 T &%) 16 9 %

— Mok, RSE TR HLE S VB Bk IR A ) B e R A B D R AR
P AR B T ML DL AL, RS P DS PTG 3] B9 5 B 5 B0 £ 73 =8 rh o BRI A e 7 T 5 B R ot
18 8 PRI X iR 2y — 0 Bk 3 7 G M F R B0 ) 5 2 & A~ ik 2 —
A F2 R I CL R A S G HIND ; 585 1§ 2R L A i Bl i — A S s ) Y
W EBRAND. B —FER B HBREBAXTEH S ERAETHIR MG
P HeF I 0= LA B 4 R AR E0ET) L EE (KB R BEE T RN .

FEERERE, TN E CHEHEE R, TR % AR B R R B A
%+ 72 R X SRR, 4070 & FERE 36 5 B A AT i, B do , FERE B — 4 k GiAT R B R AL
AESTEME/NT k HEBRKEST, T FEHENE CHEAZE.

REPLACE g2 =sU{i} USING b.i:=1rue
AR F B, AR OGSk — 1.

3.3 RTHEH|FTH—HH

ARGl LE L B T R M R R WS SR AR B A KR AR AN ]
URERERNAREEFIRERFNER, S EETENEE, DR — L iiEk. )
FRTEE, X ERFITER.
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WAL, IN198BF F BT L FIFF 4B "polya” i 5 B — MERPIE S P3| AN BBy E
TR AR T REHERES S B M EU R A AR, FMA T RAN
TAE, M E G LBELX FEAT Tt EA T B TN HEMNRE. X TERANE
SRR R ECTIES MY RIMEOES Bz
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