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Design and Implementation of a Language Supporting Compositional
Approach to Multiparadigm Programming

Jong-Myung Choi'- Chae-Woo Yoo''

ABSTRACT

In this paper, we introduce a new style multiparadigm language named Argos which applies a compositional approach (20} to multiparadigm
programming. Argos is a superset of the Java, and its grammar has an extension point which allows other languages to be used in Argos
programs. Therefore, Argos can support object-oriented programming and multiparadigm programming by enabling each method in a class to
be implemented with one of the Java, C, Prolog, Python, and XML languages. Since Argos allows the existing languages to be used, it has
advantages such as easiness of leaming and high reusability. The Argos compiler is implemented according to the delegating compiler object
(DCO) model[28, 29]. The compiler partitions a program into several parts according to the languages used in methods and delivers the parts
the languages’ processors which compile the parts.
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AJEE do|H(import data)gtL 3tah YEE dolEH&
21l Ao Aol ofsid zuk AojelA Fe{ag
ole] HlolE Elgjoz WMFHh 19 dojd YEE
T dolEE wiA W4, Argos 2829 Wy I= Arg
s 2929 WiE 5F A9 gol € F U
"éeiil?l o] AHgrleA do] HAE FaA ¥
AdsE dojge YAXE do|H(export data)et Pt
Q2T E dolHe &89 o] dHolH Eglolr Aul
dole efdoz #EsoA dddtt. JAXE HolH
2= Argos 249 Y "= Fead <dojy 2™
B4 Argos Zeiae] WAS 8Zd ARHE A oA ¥
s

229 di=s A8 gz gy BeR dgwe
$& HSE 7 vk Yo dojdAe Wy g=E
<37] M $ EAE 9 m olF gol BHM ALE
3, Wil BEE AIH] HEHAE 88 FAE HFR
AL-g-3tet.
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dubAl 2o dojd) FAdE o BY, 7&
BA, 9] £4& FP5n, AFHoE 5 =g A4
gt} ojm o3 Bz FE AL Q¥ Z2 o] Fof
A dojel #FHo BA AAPHJERA RE AASA €
o} ek ool QoA g2 Y=g AMHEAY,
ool 4 HoHA & FHE AMEdtE A9 HAdeEe
JHE BPAFEA g ZEaPS AP F A &
o, ol#g AYYY FRE EEFY o] nAH ol
= APSATY, Argosdt 2ol g e A2 TAE H
$ole AHEE 5 gk gk g doje] Hgdes
23 Argos AFYHE o5 BAH & &4 dAAA
dele] A E A & A FAA) Aol wrt

hte] AZES S REZA Argos doE Adse A
B g AAse AL 423 o] wiEd & =&
ME DCO 2dd wel Argos HHdd8E FA%dh DCO
Rdg dE2E Aed Argos $EITZaA 2z Ea
9l dojg MY BEEL Argos g s £
i, AHEE dojel mhel zh FeaQl Ao} Ay ¢F
oz Agdr. Fad Ao HYrlE Argos HAYHE
hAEA S22 dolE AHE TIPS B3, =
= A4 AN AHE A% ZS5E Argos Hde
At bl Argos Hodele F81Ql Ao Ay
2 FAH 3, MEE 219 Ao AHHY|E F7hE
E A%l Argos $€IZ2aYdA N2 Fad Ao
T AHE F Atk (2F 62 DCO 29 mat 7+ &g
a2l oz FAE I=ge] 7 e de] A7l
g&AN AAHE AL BAEH Argos HRYE A
BAgol N Fe9l o2 FP4E Z2aPL T S
9l ¢lo] vl Aesth 2gdA FAM FEEE I
a9l dojz FAHE Zzafe] Ead o AHHIE
AgHE AE HAEh

public ciass Application {

(72 6) DCO 2WUE m2E F217200 ol0f T

(2% DE Argos A2 A4E $4Z2IHe) Bt
93, 24 228 A48E B4e AAFoE nazE.
PN g Zzade Azsts AYslE ons)

ZE A HEIMACIY ZRIHYE RISsE A0 A R 73 611

,BMoe APA ALY e 71Ed BEoj AZES)

guigt. 2ol 2 A Az Eojst
g8 e Al YAt 29 g v A
Moz AYA FARE HYdA o2 Hivde A
FEAsha, dNoz A7 EEE A7 dgez A
gdtE FAolt HAEY Bo| Hoz © RS Hy7)
7} Az ALt oo,

Argos
28x=zI0Y

V

[

il
o rr 2

KX
=

Argos

ThA 1

A& Eol&
Y
: ol &a{ao!

g2 oY

ket —

N Ex

E ]

(38! 7) Argos S22 el 1F

819 doje 2A 27k FEE HEEd A HAe
(29 DY A 4 P2 Fad dort Ead o
o] HE71& FaA Aut dolZ WFHE Hg-olt) ojg
3 Feje] Ze29l YdojE SQL, Python, Prolog E9°)
Ak SQLS E719l do] HAAYHE F3HA JDBC =2
% z=2 W g Pythondt Prologe Atz AR
Je Tl EA3L7] e Fejad AolE FAd o
2 U4e A4 E FHA dEHZE] g¥goz A
g 5 s B Mg R 2l Aot At
7Hd Wale] ofd st=dlel FHRES TolHejE R Hod
3, A8 Ao A= AHEHE Aotk oHE F
#Ql o9 d2E C A7t slm, C Aole INIE ¥
A Ay Ao zpup b WAH dAET

Argos TN E ¥ Z2aWL fYIEA E2jadd &
of A7l deg 3te Fd2g Wy gz diE
E2 AE HolEd AAYT AE HolEL 319 ¢
o]7} Argos S#29 Wy HEo WlA=ES AHRE] 9
M dag JuES B el FHad o] A
718 AE HolES A Argos Ed29] WY U=
o} WAsEe did dioje] gl AREE di, gl
doiE Sul2A AYE ¢ Aotk (28 8)2 Argos HHY
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gl g&A AAEE AE HolB AE Hold W&o
AAE UMLY Y252 BAZth A8 gHoddE &
Aol wy "o viced #HHE FHREC ARHD)L
AE HolE2 AEAE o]&3A WY HEo g Hr
E 28 F U, HAsd Aol Adae oddx e
ol g4 HH EYF wi/ Heo] uFg HRE ¥E F
Atk Aol A s Ay e Wiz ddasoar) B
gl=o] 7] Wi W Fd=of viE o|Fo] FYH £
Ark. mebd FYS o] W Hr9 Has=g PEs
71 YA dlaE ol “()” AU g BoA AHETT,

SymTabie SyméEntry

gel(String) getl)

gel(String, int) getlint)
e AN

~ ~
- ~
~ ™~
FieldEntry ] I MethodEntry

(38 8) &2 Hoj29 S~ oA

Argos #ztdeie Seiacl Adof HdegsEe 2F LL
(k) 3tA BA71Q) JavaCCI30]E ol &84 F@=UT Ar
gos® T2 J2SDK 148 &3¢ A& Abgshar, aut 7
lﬂr"éﬂh SUN¢| J2SDK 14% AH&3t%ich. Python 10j9]

el EE AHtE FEE Jythonll3]E AHE-3oT, Prol
og YHZYHE JavaCCE ol TdsIHT & =&
dlME AAY Felag o Ao T #HE o
&2 71eskA denh

6. Argos S22 o

Argos7} /\}%5]—‘:— FHE golnr] f8)A a3t Argos

- 498 o2 Bolu). $4EE
a%e mEERy #4% Qe Ave Ao 499

A Zdob @t
H k]
(Jython) (o]
1

Hiols &
(Java)

(3% 9) ArgosollM ZOol 24

E BFE £ g Ao dHolH &L ul dojE
o] &84 333, FH AL Python AojE o] &3)
A F3Fo Pythone AEZE o , =

9 FAE AFHoE A F dE 75

ol 4 Aol Aot Asg Awg =
C dolg ol &alA gt oj5 HolEeE HAst
= C dlol9] glelHelgr} lvka 714y wjiolu},
EvEs BAd g (7d 1008 22 ExpSorter
22X o 7y E9 AE ojgsM MA 2
748 4 duh ExpSorter F#2olA readData() WA=
v ZH AoE o] &M FEH L cale) WAZE Python
E229 Ao g ojgslA FEE sort() HA=E C o
ol& ojgsA AAHTL

flo

o

ExpSorter
’ data
e readData() | |
I calc() ]
C SotT ] W |

(22 10) ExpSorter S2j20IM ARSElE E21721 2o

ExpSorter S0 Fdd &S Aved $4 A4de
T3 cale() WAZE <E 3>3 o] 3 2 Python
Ee19 dolZ A8 4 vk Python ZE#29l oo
A8 7] Python =2 Aut2 789 Python QB X2 E
21 Jythono] APl %+ =2 WEsFs 488 3o

(E 3) Python 2HOIE O 4! Alat

public <!ns = “jython"> double calc(String exp) {
$return eval(exp) ;

}

A5 wde A %‘—%—?_- C dolE ol &alA A

T vk Wk v|Ed dF wdE HEEy] 9 quick-
sortEH‘f g7t E}OIEEME o] glvhH, o] gojH
HdelE C Eoagd dodelA AF AME 4 gl C &
a9 ol HerlE C TRa#S NI HAd %= C o
of IR WMEAAH Foh <E £HE C Ead dos
o] &3 FAo] AtE A A4 wLDE quicksort
grojB 2|2l & o &-3fA AHsl= AL BoFEL

P

.,_
]

<E 4 C EIQl Ad0iE oj3E HY

public <'ns = “C"> void sort(double d[]) {
int len = $$dlength ;

quicksort($%d, len) ;

)




ZeaQ AoEL Ao vix 2dd wE} M2 FHsid
A ZAE A2 F Ytk <EH 5>v 2£EFH ¢L 4

£ calc) HWA=E FaHAM ANE Y3k, 2 G
datazhs A wWido g A= e HoEnh dol
HE EF 91, AN ¢3¢ Fo 42L& C 2129 ¢
1% FalA FAAFE sort() HAEE A o] FoArh

<E 5 309 2AdoiEe] &3 Y

for (int i = 0;1 < datalength ; i++) {
while(true) {
String exp = in.readLine().trim() ;
if (explength() > 0) {
= X

break ;

sort(data) ;

$&22ad oM & F UKol Argos HEHHTY
Aojg o] &3t ALl FAE AAAG Moz ¥4
R AAR £ g3, B8 EAE AL §ol4F golB
gele] AF offo w2t 7 HEE Hgdd doE
ey 2 ¢ Ark <E A B F AR Ed
a9l dojE AAE dAER duk Zut dA=g T
HHoE SEA AHEE = 7] wEe] & A A
Ago] fA Wen AT ¢ Ao

7.9 B
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Edoe a7 AMFE A BERAHAL ot B Ax
EdojE Masty] AA ARG AEAE AY P
g o]E&F EFEE Fol1, AAEAE EolE AR F8
AT BAE 7MY A4 zeadY Hdds ol &3
A HAdte AE FoE olgd daMd YA E =
FolME AAXEY PIJAE FH2E A UstHA, dE
A Z2aRUE ALT F A& Argos HdolE 24
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ach)Z B3 229 HAEE e Aoz Y £+ 9
= WS AF3T ArgoseE Al doje) Al Ar
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A Argost Al d9d A L2 Ao E A9
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