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A Simple Programming System Written in GHC
Jiro Tanaka and Yukiko Ohtat
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tFujitsu Social Science Laboratory

A programming system can be defined as an environment where one can input/execute
programs. In this paper, we try to describe a simple programming system written in GHC.
We try to capture the function of “metacall” first. Input/Output problem in GHC are also
considered. After describing “shell,” we try to assemble these parts into a simple programming
system. This paper presents us not only the composing methods of a programming system,
but also the basis for parallel/distributed problem solving.
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RFLEENERLTIHIE S, FIT, YRAFL%E32—F « TS L0RKRLSRET S A 73— EHENLE
ENB, (ZOAS )DL, ICOTTIHHEE (Sho'en) LA TS, ) A ¥ a—LEid, BAShicT—NEH
Tl ZOEFTNRRLEDEKK LD EMOB T NABRIEBRETH 2, A3 Tld, RITENZT—0H
KRLTH, A7 NVBEIRLTERT S I M0,

XY A= NI B NREEN D B0, —EMBUORKOTEIRA S 3LV TH 5,

call1(G:R)
COAYIA—NE, TN6 EEFTL, TOT—AHEIT B ER iTsuccess  KIKT B &R Ifailure E0A T
LALIOAZa— N THEBETETHEDRICBIIALBY, RISELZDZDIF, A 73O T—NVETEVRAT L
Marbo-—ALEVWEVSTETHB, THbbE, T—INOEFTEEDT—Rh (suspend) L7 0. FH (resun
L7, FHZ20HBLKE(abort) LD Lz, FOLBHIEZEFELISNATHEON, LUTOERXRO=3IKAF 3
—IVThH5,

call(G., C, 0)
SCTC EO REFNFARPM)I—LTHZ, ClRIVIOg—Ne RPY—LEVW, YAFLHOSA T I—=N~DF
WHEMOAN O BT Y P Ty b e AV —LEFENA S T—AD S Y RTFTLNDBEEFE DN B,

PlAE, SOAYT—NOEFHICL—FHT— N OKTE—HDE L 17 5C % [suspend | C'1 & Biki{L
T3, SOWAYaI—NiFHRIEREIRED, Aya—Aoariba—i X MY —LRIPROEREED, A5
— N EBEBLU M-I C Zlresune | CT1EBKILT 5, A T-NVEESREL R oL &I}, v b
g—Jb e A MY —L%labort 1C'1 BT B, £k, A - NVOREDEHRELMY L E&iTiE, a3V b
o— e RFY—L%Istate | C'] EBEIETE, 3 F2LETTI Ty b e AVNY~Lbb, F 53— LOEHR
fi& (run, suspended, aborted)ZRETHAMN ENR->TL 5, R

$h, AT NOEFHRTBEET Y Ty b e X MY ~—Li3[success] « KT B & [failure] KEHEKILE
hd, PO9F Ty b R MY —bhoR, TOMICA I NOEFTHICELLAAP LI -HFNOHNEEEEBOWH
HWAREN->TL B

XC PERASTI—VOBETH BN, RISZOZJFHMA I I—NEEDOLSIKERTEINENVWI T EEER B,
CODAYIT—NRPHROEHSBHEASOBREEL LTHBTIHAEZ LA, fAABEL L LM TIICdH XD
KLEHTH B, FRMABRBELLTAET S L, PIAPL - ~OHNLELDRVOEHRESLEDhTLE S, T
ST, COFEORREELT, AFI3-NEZOOBRICHITCERTIELEAEL S, ThbbAFa— LD
ARfEEERS 2845 (ExecHisy) EZ 0¥ —EXEFF S8 (Process__serverif) Th %,
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exec(true.in.Out) :~ true | OQut=[success].
exec(false,In.Out) :~ true! Out=[failure(false)].
exec((A.B).In,0ut) :~ true!l exec(A,In.01),
exec(B.1n.02).omerge(01.02,0ut).
excc(A, In,Out) :~ sys(A),var(in) |
sys~exe(A.In,0ut).
exec(A,In.0ut) :- reflect(A),var(ln) |
Out=[A | Outl].
exec{A,In.0ut) :- user(A),var(in) |
reduce(A. In,Body.Out, NewOut).
exec{Body. In.NewOut).
exec(A.[susp | In].0ut) :~ true] wait(A.In.Out).
exec(A, [abort | Inl.Out) :- true | Out=[aborted].
vait(A, [resume | 1n).0ut) :- true! wait(A.In.Out).
walt(A, [abort| Inl.Out) :~ true! Qut-[aborted].

CDexecDFHHIZ. WIKBHMTA Y « URNLEDOHMENZ M —L L LTHBINTVEIZETH S, (Thbb,
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BAWMABE I reflectivelIBEBE - LTikbh, 20EE T b7y PR MY —AILEDONZ, (EhoOTOrS
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(1) 2—HYEHT— A ICTHEA =T 7 A e BRI S8,
(2) IO > 7= 851 12 BodyZ undef ined (A) i Bék{k 4 3,
(%) BHEiND - E ZITRBRBHON~ FEEFTT 3,
(4) &2 \BFEH O A — PRI T hidBody%: % O B EHE O body#B 53 iIc B k(b4 5,
(5) BREHDON — FAF ~NTRKU 7 & Zi2tEBody% fal lure(A) i B ik{bd 3,
Fh. TOMMOY—ERETT S (Process__serverfis}) BLUTOX S It TE LS,

process__server(State,G.El.[success | EO1.1n.0ut) :~var(In) |
Out=[output ([success,goal=G1)].
process__server{State.G,El.[fatlure(G) | E0].In,0ut):-var(in) {
El=[abort],
Out=loutput (Lfailure.failed__goal=Gl)].
process__server{State.G.EI.{G | E0J.In.Out) :-var(in).reflect(G) |
Out=[G | Qutl],
process__server(State,G,El . EO, In.Outl).
process__server(State,G.El, [undefined(G) | EOJ.In.Out):-var(In) |
Out={input ([undefined__goal=G. expected__result?1,NG) | Outl],
G=NG, )
process__server(State,G,EI.E0, In.Outl).
process__server(State,G,El.EQ,[C | In].Out):-true|
control__receiver(C.State.G,EI1.EQ, In.Out).
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(1) BEREOHMADRERMLTIRASOREELZRTEL %,

(2) abort . susp. resumeL ED A v £~ JIKDVTE, A v E—CRIVAHNOREEZEBEL, execic A v
t—-CERET S, SREASORBOXETEHIEMBTHNIL. already__suspending®® already__resumed
REDHEHRENIT 3,

Z Dexecd process__serverl kD A I — )V EBUTO X3 IcEHTX 3,

call(G.!n,0ut) :- truel
process__server(run.G,El,EO. In.Out).,
exec(G.El,E0).

T bbexecd process__server®OXWTAFI— N OHEXRATHICHET IHLEND 3,
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Vo (EEODA U FIARR, SFIVRELEDN -V A EAAETIVA L FIOLEICOE, F—F—FMhdX
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keyboard (Out, In):-true |
Out=[input ([€3.T) 1 Outil.
keyboard (T,Outl. In).

keyboard (halt.Out.In):~true |

Out=[1.
In=01.
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keyboard(T.Out, In}:~goal__or__command(T) |
In=[T | Inl]d.
Out=[input ([@1.TL) | Outl],
keyboard(T1.0utl,Inl).

by T LR OREEkeyboardid ZEIHBETH D, B HEF A Z~NOR MY =L, BIEIMRYRAFLOA
NABMY—LTH B, Z5lHkeyboardid. F/354 ZMSDAHN%EN 7 7 LTF < 8 Bikeyboard &I+, +%
7y Ehic ANdhaltTH hidkeyboard 7 O E R BT F B2, ES5THRUHAME., Ny 77 8hiklHEYRAFOA
NAPY—bicANn, BEANEZERL, ANWEHEE/Sy 77 LTH S5 M keyboard % "I 4,
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TarSIVSYRTFATR, AR TO0SSLOEHEANLELD, TNEEH LAV T IHENE B, 25
LIeF—4R=Z2 DT 722X b, EOVERTEAHNO—RBEEIONS, T LAEF—FR—Z DT 7 2%
‘I, F—IR—2WET 2 HREAE O LR (F—FR—Z + $—s%) 2EZ F—sR—X~DBR. A
N BHUBEBITARTIOERBHUBTOEZANDA v E— L LTERHTIIEMNEL SN S,

EBDO LIS, [Clark 8TIRLICASNB LS. PPS TRF—FIR—2% (DU EHBNPTIR) FOX5I0E
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db__server([add(Code) | Inl.ready.Out):~true |
add __difinition(Code,Done,Out,0utl),
db__server(In.Done.Outl).

db__server([delete(Name) | 1nl,ready,Out):-true |
delete__definition(Name.Done.Out,Outl),
db__server(In.Done,Outl).

db__server({definition(Name) | In],ready.Out):~true |
definition(Name.Done,Out,Outl),
db__server(In.Done.Outl).
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shell([1.Val.Db,Out):~true !
Val=[1.
Db-[3.
Out=[].



shetl([goal (Goal) Inl.Val.Db.Out):~true |
Vat=[ record__dict{(Goal NGoal) | Valll.
create(windov.W0ut),
keyboard (KO.P1),
process-server (run, NGoal,El,E0. P1.P0),
exec(NGoal ,E].EO).
sheit(in.Vatl,Db.Out),
nerge (KO, PO, ¥Out) .

shell ([db(Message) | 1nl.Val.Db.Out):~true |
Db=[ Message | Dbi],
shell(in,Val.Dbl,0ut).

shell ([binding(Hessage) | Inl.Val.Db,Out):-true]
Val=[Message | Valll,
shel!(In.Vall.Db.Out).
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E# DB |

— shell —>

exec exec
(proc~—s ) C proc—-s)
lKB l I KB I coo
window window window
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WAL TH CLic@EINELV,
BEEUBELENT I 70 RRROESCBRTE 3,

vr__dictionary(frecord__dict(G.NG) | In].Dict,Out):-true f
record_dict(G.NG.Dict.NDiet),
vr__dictionary(in,NDict,Out).

vr__dictionary([set(Var:Value) | inl.Dict.Out):~true |
Out=[output ([set__binding(Var:Value)1) | Outll,
set __value(Var:Value.Dict,NDict,Out,Outl),
vr__dictionary{In.NDict.Outl).

vr__dictionary(Lvatue(Var) | InJ.Dict.Out):-true |
look__up__var(Var.Dict.Out,Qutl),
vr__dictionary(In.Dict.Outl).

vr__dictionary({reset | Inl,Dict,Out):~true]
Out=foutput ([reset__bindingl) | Outil,
vr__dictionary(ln.[1,0utl).

vr__dictionary([reset(Var) | 1nl.Dict.0ut) :~true |
Out=Loutput ([reset__binding(Var)1) | Out!],
reset __var(Var.Dict,NDict,Out,Outl),
vr__dictionary(In,NDict.Qutl).
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create__vorld:-true |
" create(windov.Out).
keyboard (Outl,In).
shell(In.Va,Db,0ut2). )
vr__dictionary(Va.[].0ut3),
db__server(Db.ready,0ut4),
rerged (Qutl,0ut2.0ut3,0utd,Out).
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