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A Design and Implementation
of the Programming Language “WAKABA?”
for Entry Courses of Programming Educations

Tomox: Kira,t MITARO NAMIKIY and HiprEva ITwWASAKIH

For beginners to learn programming, current programming languages require some labors,
for example, many concepts of programming models, syntax and semantics of languages which
make them hesitate to learn programming. So a new language “WAKABA?” is designed for
entry courses of programming with the policy to simpilfy the syntax and semantics of the lan-
guage. The language WA ABA has the following advantages for programming educations:
(1)The policy that the only one way is prepared for one control construction makes it easy to
learn programming concepts and techniques. (2)Blocks and statements may have evaluated
values to know the basis and concepts of expressions, functions and scopes. (3)Basic data
types, numeric, string and matrix are supported to program essential algorithm learned by be-
ginners. The WAKABA compiler that translates WAKABA source codes to Java bytecodes,
is also implemented in Java so as to be portable. The portable compiler has a correspondence
to the network with Java and an effectiveness to learn programming on multi platforms.
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num x; x = 0;
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X = x + 1
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};
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Fig. 2 Example of loop.

func num whatday(num y, num m, num d){
num c,wl,w?,w3; /BN RITER

c = floor(y/100);

y = floor(y-100%c);
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exit (wi+w2+w3+d-1)%7;
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Fig. 3 Example of definition of function.
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x = {

num y;
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y = getnum(); //F—R—FbAN
if(y >= Oexit y //TERBEDE
else exit 0; //RZLOBMELRS
+s
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Fig. 4 Example of conversion to expression of factor.
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func num abs(num x){
if (x<0)exit x
else exit -x; //7(3)
¥
num a,b,c;
a = 2;
b= 1.5;
c = le-10;
loop{
if ((abs (bxb-a)/a) < c)

exit;

WDBEAPTHERE 55 ] OFFHIR L LHR DR 33
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/7(2) SR BEO L& (4) BB

Bo L& (4) BB

1/(8) BHEEHBDES
//(6) BEE b B EE

77T BR/INEOREC BERY
//(8) FRBh/INE AR B BE
17(9) RN — 7Btk

7/ (10) A—7Bil

b=(b+a/ b/ 2 //011) BEHEORRIIEEREE

};
print (b);
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(=== b RBRIC K D EHROITY)
Fig. 5 Example of program of WAKABA (1).

func num abs(num x){
if (x<0) exit =x
else exit ~x; /(3

¥

num a,b,c, EIHE;

a = 2;

b = 1.5;

c = 1le-10;

FEHR = loop{
if ((abs(b*b-a) / a) < c)

exit b;
b = (b+a/b)/2;

};

print (CEHIR) ;
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17(2) Selikoyi Bk & (4) BIEBLH

oL E (4) BB

1757 BELEOES

//(6) BEE S EET

17Ty BEANSRECL BAER
//(8) FEE/NER B BB
1/(97) ERNL—FORERERA

//(107)b DEZER > TA—7iLH
/7 (117) BIERE OREITEBER A K

/7 (12) MEGASL BB L DR OFT

Be BROSmITZHH(2)
(=a— bURIZ X 2EHFBROER)
Fig. 6 Example of program of WAKABA (2).
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i=q{
if (i >0)exit i+l //(1) BHRb i+l
else exit i-i; //(2) AR5 i-1
};
7 Ty s OEOH
Fig. 7 Example of value of block.

BICIER 2 v 7 by TOEBREROE L 25, FIXIT
z=x+l LW O ROEE, £f=— N

0005: dload 0 //0BHOEH x 2 —F

0006: dcomnst_1 //double fE 1

0007: dadd //x+1

0008: dstore_0 //BEzIiZA T

0009: dload_ 0 /B xEo—F

L2y, BROICR T ENRT x DEBZOXDE
L7235, LALZORDEEZSRINEN EHEL,
pop LV R v 7 DEERHETINERSH 2 KK
BRB3Z\, 207, ZOXE y=(x=x+1) LW
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Jo— FaSEAERT 5 X0 ICEELT 5.
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Bz, M7 0oy —Ra—Ro—813H5 &
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0009: dload %0 //OBEODOERiEw—F
000B: 1ldc2_w #34 <Double 0.0>

000E: dempl //i L 0 DB

000F: ifle $0016 //i<=0 725 0016 FTHi~
0012: dcomst_1 //RE w7zl (B)
0013: goto $0017 //0017 FHi~

00i6: dconst_ 0 //RFv7iz0 (&)
0017: ifeq $0023 //#&72 b 23 B~

001A: dload %0 //E¥i & u—F

001C: ldc2_w #36 <Double 1.0>

001F: dadd //ivd
0020: goto $002C //002C FHUIZ P
0023: dload %0 //EE i%n—F

0025: 1dc2_w #38 <Double 1.0>
0028: dsub //i-1

0029: goto $002C //002C FEHUZHLH
002C: dstore %0 //BEiIICAMT

2%V, M7 07y s HofER (1) Bz shi
IX, 001A FZHid>H 0020 BHED = — FBEITENT
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double ax[l,ay[l; //BIESO—REF|
ax = new double[i]; // K& & 1 CES

ax[0] = x; /1B DER
ay = new double(1];

ay[0] =y + 1;

ftest (ax,ay); //BEF 2 BB

x = ax[0]; /I ORI RY

& BRIEL 0L (FPH LAD
Fig. 8 Example of call by reference.

RE v 7 EIZ it DEREEN, 002C BHOR T
MHERE>TiIRRAENS. iz, H7(2) D else
B2 & E IR BT T SN2 o T2 8BE-0, exit
DRDBIEPEZ L TORNWESR Y, EREET
ERVEANET 74V METHB 0B DT oy I
fEE LTRAESHS. ’

4.2.2 BlEIOSBEL

Java Ti%, BIEOZITELIEIR Y v 7 2B EE2HE
ATH D invokestatic A2 EITT 5. HUHIHh
DM TR, 5AbNEEIEEZDIEEIESTRHR
FEHO0FE, 1%, WS EIKIECBETE S,
ATV FOESIERA FEEL, it BOLS
TR T — FIIERE LIS B,

EECI, £B1EE —RNRESICERT S Z LT,
BIEnSsRELE2ERTH, HIXIE frest(x, y+l)
EWHBEEMOCHLESHHLTDHE, x &yl DET
nNENERE S 1 O—RIEFICEHL, BEEEU
HEXSRE LSRR TE 5. KRIZ, BEDHLEN
Ro T T OB OBERE TOERICE T L
V. FEOREZEELIIC Java O Y — A 22— FTH
BEBHE, B8 DLHIThB.

x EEENEBESZ 6N TNADTEDRNENEE
Bz DNBFREERH BB, y+1 Oy KON TOBR
DESNDZ DT TRERVOT, y DEPESEI LN
BT . BERICEEa LS I Lo TARS
NBENRAL ba— R, kOLHILiEB.

0006: dload %6 //6 BHITEHESNTND x
0008: dstore %10 //—FReRy7eZBgriciBiEE
0004: icomst.i //RES 1O

000B: newarray <double> //—WFRyZREIF|%
000D: astore %12 //fE-T

000F: aload %12 //—FRFEi%ioD

0011: icomst. 0 //0FBEDERIT

0012: dload %10 //—FREVEEDOEE

0014: dastore L3 RS

0015: dload %8 //8BEHREMEN TSy
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0017:
001A:
001B:
001D:

ldc2_w #38 <Double 1.0>

dadd /ly+l

dstore %13 //—FeRO72 2380 iREE
/1% &0 x LR
001E: newarray <double>

0020: astore %15

0022: aload %15

0024:
0025:
0027:
0028:
0024:
002C:
002F:

icomst._ 1

iconst_0
dload %13
dastore
aload %12 //—FFAUELS1Z
aload %156 //AZ v 7IEALT
invokestatic #37 //BEEPRH L
aload %12 //x BAoO—FRYEIZ
0031: icomst 0 //0BZBEOER%
0032: daload //e—FLT
0033: dstore %8 //x DBEFHEMNT B
Rz, FEOH S 3 RIOMBER, RO K 5 REH
EZERHBLTD.
func num ftest(num a, num b){
a=a+ b;
return a;
}

Bl e msl L UCRITBRAOT, EIEENTY —A
a— FCREREPNIBICES & TOBERDH D,
ToEE, REEHEO 0EE L 1 BB ICESGENS
BAKMEND. ZZ CRIFEED 27FH L 4FBE*IC
—RECERE ARL, SRELSNESIOESRE
BT 5. EENCEBIEEERT D EEICFIO—
BEEEZRL, HOEREITI. FHEPDL exit I
Lo ThilT 5 L &ic, —RHEBOEEGIHE LTHE
ENFEFIOBRITEWNTHZ LT, SIEB0BREL
REITENS. BB Java © Y — 22— TR
T35k, BODLHI0ks. FETERENDA—F
i, ROX IR,

0000: aload %0 //—2BDFIED

0002: icomst.0 //EFIDER%

0003: daload //a—FLT

0004: dstore %2 //—FFEEEITHE

0006: sload %1 //ZoHbLEHR

0008: icomst_0

0009: daload

000A: dstore %4
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double ftest(double xall, double xb[]){
double a,b;
a = xal0];
b = xb[0];
a=a + b;
ax [0]
bx[0] = b;

return a;

a;

o BRELOELUL (FREZN SR
Fig. 9 Example of called by reference.

/ /Y a
dload %4 //—FRHyb
dadd //ath
dstore %2 [/ a [THEIN
aload %0 //{BIEEFID
iconst 0 //ERIC
dload %2 [/ a OEZ
dastore //HHAT D
aload %1 //HE—DbFER
iconst 0
dload ¥4
001E: dastore
001F: dload %2 //a DfEZF->T
0021: dreturn //FEELH
Bl CIREEEL T — & B o T dd, SIFHI7T—F Il
LCHFERICBRELPIREHATE Z.

5. &F i

(1) EiEEOFHm
FLEARBOT 0SS IS EREE LTOME
S BT, MLESTRTDE T rS I ADER
LLT, FuETERSAEERNE Y NofilET e
7T hEBEIT U, BRENTREN TH D True-
BASIC TR ENTWVB D, FEONE CTEIED
TR EEXE L. EORR, n AL T 4T (M
HA, v—Fleknr el Ia), BRei (AL
WYIEL, HE), ==— bk (5 2R), B ¥
Fh—F U REOT T T b, HEREE (55,
Fek, T ANAHA) Y, FETITEIREE
CHBI T T 4w ALERR TrueBASIC B DT —
s RN T u S S A RISERERT A BT

000C:
000E:
0010:
0011:
0013:
0015:
0016:
0018:
0019:
001B:
001C:

dload %2

* num(=double) X OZDRA—RAEEATHD, 3 HH
i 2 BE OEROT—F DREBA2TND.

T DATA X, READ X &\ 5 F—F O & BREAT 5 Wi
R DhS.
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&fe. Tas 7 ATEIEIE 15 170D 25 1TRRE (5
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DEEIBRE T 79 AT a 2 LT A Y
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BRI SREFIETHEENELS.
(2) mEEAOEEE
VLEOTar I I FERIRBNCE, Tuds
LEESEBA/NSNWE S B Y, ERERRETE
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T, VAT LAOQBEEICKTAERID . AENT,
FHO VAT DOEAMEREE FHET 5 720, Java ¥
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WELEERE, 200— F3ETT30IE LR
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- FOEATR L it L. TR T myIak
LT, Mslemrlicma— B0 ul s e A0
7o, BIERELSE 11T, MEBELE 2 IR
EIEa v, FX Java a4 TR, BEElkE:
TN EBREERE LTS Dhy, arg
BT AREFEBKIBICE L eodz. SATREIIEIL T
WL, HEOZIPETFEERS I HOD, RERBRE
OEEDOLDORERENTZENER D, a3 )V,
FITRER & BRI &V D T IRV, FIh
HEEB I RBEETHEEERS.

8. &= B

IudT v EECET AHRER BN o
TOILTETNEY, HERO 0/ 5ITERE
LTOBRIGREICHE Y Rbhn. #ziE, Fyv—
FEANWTT ALY XABREHETHHRE D R,
Wb TF Y — FEANWCT TRV T Y EERHE T A
213 RERHBH, ThbEFr— MoloTHE
ISR BMEEE LD THY, =F 4 4 Ta—F

%1 PIERREE
Table 1 Measurement environment.
B Gateway G6-200
CPU Petium Pro 200MHz
AEY 32MByte
oS Microsoft Windows 95
Java, JDK 1.1.5

#2 PEsR
Table 2 Measurement result.
TSR] | EATRER
E=i 2.59 # 1.91 %
Java | 5.45 % 1.92 %
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fF &

A1 EIED BNF L 2EBLEBES
T T 5 by = JEEES > w<EEESE [T uys

PER>]
BEES> = < ETHo D, <EBCI
<BESE> = func’ <H> <HBIF>

PO ARBIE [, <R B I ED ] 0
<>
<ARB| %> = <BL<EHHT>
Ty 7Ny = BRI [<R> 0]
FE> = «<TryrE>
| <SRl ool
<=7 >
[<RAED>
| <P
| <BEEER
<TuyrZRs = 1 p<T Y JNE> )
ARSI = 2if? (C<F>) <R
[Pelse’ <]
S —TA> = 2loop’ <Hp»
SRAR> = < r=1<3>
<SHHRE> = rexit’ [<X>]
<EREER> = <3 AND B>
[Poxr’ <EmER AND F>]x
<BRFER LMD > = <&HEER>
[and’ <BHEEF>T=
<RHEER> = JNERERD
(<SR F><IMEEEZRD] =
<EIFRET> = == 1=
e
[rgm? 2=
MEBEER> = <FEEREZ
[+ - Y RIEEER ]
H>
[ |2/ 2% P<TES]
<E> = [<BEEEET]I<EF>
<HIEFEET> = 2+ =] 'not’
<HTF> = <EB>
| <BA%E A
[ <%>
[<CFF>
REEES-wIBL
<EE> = <FRBIT> | <ERFIETR>
<BEBCEAR> = <SHBTF>
OR[> E] 7)Y

N

<SRBEERS> =
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<S> = <10 BEREREE>
| <8 EHIEES>
|16 S EE L
| <HBEES>
<10 WBUEEED = <10 HESIIR> [7 . 2 <10 > +]
<8 WEMEER> = 0«8 i+
<16 EEEEE> = 20x’<16 HEHF>+
<BECEE> = <10 BEEEES
Yo’ [7-2]<10 MEETF >
SUFF> = 1 AEE DT>
<EFIESR> = <@BIT><EFIETE+
<EFVRFE> = > [<X>0]0
<HBIT> = {<BEF>|<BAEIT>T
[<FEF> | <10 TEHF> | <H A>T =

<%'_‘?‘:> = Q-7 | rg -ty l ) s
<16 EHF> = <10 EHET>
|2A7=2F>
|’a’-2¢2

<10 #HEF> = 0009
<@ EHF> = 2077
<10 BEEH> = 107 | <FEP B>l B>«
<GEPufE>s = 11009
ALEOTFEH> = [<HEF>
<10 ¥ETF>
| < AARFESCFE> -]
<BARFEXTF> = VRA | 4 1BE
<F> = num’ |’ str’
<R = /e ATBOFF> /0
ATHRER> = 7/ <AEBDOIFEF>
< >FEREEEEE 0 O REERE
#:0 EILAEDEE L +:1 B EOEE L
[ 1M | ERE { 38R -
(CPRR 1148 5 H 28 BEAD
(ERR 11 4210 B 13 BE&R)
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