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$OpTPaR oe UNIX V6. 3TO~ KOMn~nflTop COOTBeTcTByeT CTaHAapTY 
ANsr -66 _ OAHa KO uexorooue oco6eHHOCTlII KOMnlllITfl-lllllkt /TOJÍb KO no"
OAHO~ nonnpor paseae B $aC1ne VI HeB03MO>KHOCTb' l-1c.nOfib30BaHVlff 8-6I1fT""	 I'

." 
Horo	 KOAã B onepaTopax formatl 3aTpy.qH81OT era lIICnOnb30BaHlIIe; 

Il". Cepbe3HblM' HeAOCTaTKOM f1BDfleTCfI Kpa~He Hlo13KaR- CKOPOCTb paõo1 1 1
\. Tbl	 C03",EtétBaeMbIX .nporpaMM. 3TO 06bflCHfle-rCfI TeM ~ 4TO KOMnlllnRTOp\, \ 

T.I'rfIr. 

Vlcnonb~yeT 61116ITMOTeK~, paCC4111raHHbre Ha pa6QTY c FPP~ KOTopora 
1 \ 

f' 
'(	 '1, 

He"F- ua 3BM- CM-:-4, a- 3Mynfl li 11I fi KOMaHA 3Ha4111TeIlbHO CHlII>KaeT CKOpOCTb 
I ' paõoru, 

6blna nocr aaneua aana-ra Ao6111TbCfI YCTpaHeHlIIR YKa3aHHbl-X ueno
"'I, CTanWB. C. 3T0C1 uens.o HanlllcaH npenpoueccop , KOTOPbJl4 pa3-6148aeT
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\ .. HH~epnpeTétll~lII ~ 6w6nlllOTeKl-1 MaTeMaT!Il~eCKlIIX $YHKlll4~. MOAepH~3~~ 
<l	 poBaHHafl HaMlII CTPYKTypa YYlIITblBaeT oco6eHHocT~ KOMaHA npo~ecc~

pa tM-4, B pe ayrts r are 4ero CKOPOCTb paõoru CTaHAapTHblX $YHK~lIIi1 
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1.	 PA60T A C KOMnlr1mnOPOM11' ~ 
, ,tI "1 

r :t, .t 1" .1.	 Bbl30B KOMnvtn5nOpa.. 
ftn ~ rrepaxe r pu ] <tJal-1nbl 

l{oMnI-1IlHTOp oôpaõarue ae r HeCKonb KO T!IlnOB IIICXOAH~X $ai:1noB: 

*.F - TeKCT~ Ha R3~Ke <tJopTpaH-4; 
'l\ 

-; 
*~f	 - rexc ru Ha BXOAHOM a auxe KOMnllln~Topa /no OAHÓi:1 nonnpo

'\ I•• rpaMMe B $al-1ne 11I T.A./; 
*.5 - TeKCT~ Ha f13~Ke acceM6nep/3/. 

napaMeTp~, o6pa6aT~BaeM~e KOMnlllIlflTopOM: 

-f - coxpaHeHlIIe $a~noB *.f, c03AaHH~x npenpoueccopoM; 

-s - BblBOA pe ayrrs TaTOS I<OMnlllnflU!Illll B (j)ai:1nbl, *. s, 06beKTHble 
., "'::r;'T~ ~._-~~"'---- ------- ---- -~-

$ai:1n~ He C03AaIOTCfI; 
-c r ons KO cosnaurre 06beKTHblX $ai:1noB *. o;

©	 06i>~llHettHblH .HHCTHT'y'f R.l;lepUbIX' Hccne.a.on8uml .uy611B, 1986 -v	 - aanpe r BblBOAa Ha TepMlIIHan VI~\eH KOMnllln,VlpyeMblx <t>ai:1noa;•	 ,I
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OCTaIlbHble aprYMeHT.bI paCCMaTpVlSalOTCf1 KaK nacaaerps peAaKTOpa 
C8R3e~, ilVl60 KaK 06be1<THble ltlat:1Ilbl, nuõo KaK 06beKTHble 6V16IlVlOTe-KVI. 
BMeCTe c pe3YIlbTaTaMVI KOMnVlnR~VtH QHVI VlCnOnb3Y~TCR AIlR c03AaHHR 
BbmOIlHReMOrO <l>a~Ila .a , ou t , 

1.2.	 3Tan~ pa60Tw ftn
 

paõoru:
ftn VlMeeT -clleAYIOU\Vle aranu 
11	 npenpolleccop 

BxoA	 - ltla~Il c IIICXOAH~M TeKcTOM Ha $OpTPa He- 4. 
_ ltlaAnw c TeKCTOM Ha 8XOAHOM R3WKe KOMnVlnRTopa.BblXOA
 

nporpaMMa - /usr/bin/ftn
 

21	 KOMnVlIlRTOp 
- ltla~Il c TeKCTOM Ha 8XOAHOM R3WKe KOMnVlIlRTopa.BxoA 

ltla~Il c acceM6IlepHo~ nporpaMMo~.BblXOA
 
nporpaMMa - /usr/fort/fcl
 

31	 AcceM6nep 
- ltlaAn c acceM6nePHOA nporpaMMo~.Bxo.A
 
- oõve KTHblA epa~n.
BblXOA
 

nporpaMMa /bin/as.
 

4/	 PeAaKTop C8R3e~
 
BXOA - 06beKTHbie <t>a~.nbl li! 06beKTHble 6V16J11110TeKli1.
 
BblXOA - <t:Ja~n a i ou t 'c 8blnOIlHReMO~ nporpaMMoH.
 

nporpaM~a:	 - /bin/ld 

J.3. npenpolleccop 

noencoueccop , KOTOPbl~ auauaaerca KOMaHAo~ ftn, 8blnOIlHReT 

PRA ltlYHKI..l~H, a VlMeHHO:
 
_ 3anYCKaeT KOMnMnRIlH~ nporpaMMbI, HanHcaHHO~ Ha $OpTpaHe-4;
 
_ BblnOIlHReT KOMnlllnR4V1~ VlCXOAHoro $a~J1a, COCTORmero Vl3 MHO


rHX nOAnporpaMM, pa3AenRn VlX no OTAeIlbHblM ltla~naM c IIIMeHaMIII 1111I60
 
MAIN. f, nVt60 blockdata? •f, nuõo <VlMR nOAnpOr"paMMbI> • f, n004e

peAHo nponycKaR IIIX 4epe3 KOMnHIlRTOp Vt co6HpaR n03me a OAHY BbI

nOIlHReMYIO nporpaMMY;
 
_ BocnpHHHMaeT cTaHAap~HYID ltlOpM~ KapT npogoIlmeHvtR.
 
Ilpenpoueccoo pa60TaeT, G03AaBaR npoMe>l<Ylo~Hble ltlaHIlbl, «o ropue
 

YHH4TomamTCfI 8 xouue paõoru. CpeAHflR Ct<OPOCTb o6pa6oTKIII npenpo
l\eccopa - OKOIlO 500 CTpOK B ceKYHAY·
 

1.4. KOMnlllIlflTOP 
,

B KOMnlllnRTope cAenaHbI Asa 1113MeHeHHR: 8BeAeH BOCbMIII6I11TH~~ KOA 
I TaK KaK B OC THn~ UNIX-HHMOC III.T.g. nplllHRT 80CbMIII6HTH~~ KOA, 

TO nplll 3TOM Ann KDAvtpoeaHVlR PYCCKVlX 6YKB IIIcnonb3yeTcR CTapw~~ 6V1TI 
11I 3aMeHeH C~CTeMH~~ B~30B seek Ha lseek AnA OC UNIX V7. 

2 

1 .5. o-co6eHHOCTVI exonuoro	 R3btKa 

~MeeTCrl PflA oco6eHHOCTe~ 8XOAHoro B3blKa, KOTOPbl€ He06xOAVlMO 
Y4V1TblBaTb QPVI nepeHoce nporpaMMHoro 06ecne4eHV1R: 

- HeT onepaTopa- backspace; 
- He peaJlM30BêlHb.. orteparop-rpy-ecuua ; 
- He, peanlll3os-aH MaCWTa6Hbl~ MHO>l<VlTenb Ha B80Ae; 
- cnyxeõuue crroaa BocnpV1HVlMa~TCR TOIlb KO C"'FPOl.lHbIMVI 6YKBaMIII; 
-B onepar ope data K3}I{Abl~ VlHIII~VlanVl3V1PyeMbl~ aneaerrr Ma ccirea 

HymHo YKa3~BaTb f18HO, HO cVlM80nbHaR CTpOKa MO>l<eT VlHIIIUV1an1ll3V1po8aTb 
BeCb MaCCVl8 IIIfT~ nOCIleA08aTeI1bHOCTb ero 3neMeHT08; 

- npVl <fJopMaTHOM BblBOAe nep8bl~ CVlM80n He aanae r c a ynpa8nfllOl1\VlM, 
nOCKonbKY auaoa MomeT 6blTb uanpeaneu KaK Ha ne-rar s , TaK VI Ha 
AV1cnHe~; 

- BBOA-B~BOA nOAAepmV18aeT AO 20 HOMepOB KaHan08 /0-19/; 
nplll 3TOM KaHan 5 RBHReTCfI cTaHAapTHblM BBOAOM, Kiman 6 - CTaHAaPT
HbtM 8bIBOAOM, a oc r ans aue KaHaI1bl pa60TalOT c $a~naMV1 fortnn 8 
TeKy~e~ A~peKTOpV1V1; 

- eCTb oneparop i.mpl i.c í.t ; 
- e c r s AOI"TOJ1HV1 r ens.aue TV1nbl AaHHbIX: doub le complex, l og i c a Le 1" 

integer*J, integer*2; 
- xonneoa roacxae ,KoHCTaHTbl MO>l<HO sanaaar s , orpaJ,.jllll.lV1Bafl I4X 

CV1MBonaMV1 OAIIIHOqHa~ 11I ABO~HO~ KaBbll.lKV1; 
- np« $opMaTHoM BBOAe 'AaHHble MO}l{HO aanaaar e, B C80A06HOM oop

MaTe, ne~el.l~CnRA IIIX l.Iepe3 3anflTY~ /AnA $OpMaTOB I,F,E,D,G V1 LI; 
npo6en V1 CV1MBon Ta6ynRUV1V1 3KBV18aneHTH~; 

,......m""- '- oneparop MO}\(eT H"aLlVlHaTbCR" c Jlto6o~ n03V1~V1V1;
 

- Ao6aBneH onepaTop include $a~I1, n03BbnRrol1\V1~ 8CTaBnflTb co

Aep>I<V1MOe YKa3aHHoro ltla~na s' TeKcT.
 

2.	 BHYTPEHH>Ul CTPYKTYPA npOfPAMM 

2.1. BHYTpe~H~~ $opMaT nOAnporpaM~ 

Koxnana r op aunae r OTTpaHcm1pOBaHHY~ nporpaMMY 8 8V1Ae nocne> 
AosaTenbHOCTIII aApecOB nognporpaMM 11I3 61116nV10TeKV1 VlHTepnpeTa~V1V1 

filib.a V1 l-iX aprYMeHTOB. 3ro - TaK Ha3bf8êleMbl~ "CWl-iTbl~" Ithreaded/ 
KOA. BbIBO,Q pe ayns t aroa Tp.aHCI1R4V1V1 ooopanse r ca B 8111Ae acceM6nepHO~ 

nporpaMM~ /cM.~.2.4/. npV1HUV1n opraHIII3auV1V1 BblnOfTHeHVlR B BVlAe

} 06pal1\eHV1W K 6~6nHOTeKe nOAnporpaMM WV1POKO pacnpOCTpaHeH AnflMVlH~
MaWV1H c V1X ynpOl1\eHHO~ CIIICTeMO~ KOMaHA. Ha60p 3TV1X nOAnporpaMM 
MO~HO pa ccwa r puaa r s KaK KOMaHAbl HéKO~ BV1pTyanbHo~ MaWV1Hbt. Ta-
KO~ nOAXOA nae r MeHee ôuc rpue npor oa-v-u , l.IeM r euepauwa npRMblX 
KOAOB finl i ne 1III1V1 nat i ve codc/, HO oônanee r KOMna KTHO~ CTPYKTY
po~ caMoro KOMnV1nATopa V1 reHepKpyeM~x ~M nporpaMM. AaHHw~ KOM
nV1nflTOp He sunonuae r onTV1MV13a4~~ KOAa, n03TOMY nporpaMMV1CTaM 
pexo-ieunye r ca l1CnOJlb30BaTb 06l1\enpV1HffTble ncaaanà onTV1MV13all~~ :1 
$OpTDaHoBcK~1X- nporpa"'M /71, ! 

a:
 



2.2 PacnpeAeneH~e naM~T~ nOA nporpaMMY 

naM~Tb nOA nporpaMMY pa36~BaeTcA Ha Tp~ cerMeHTa ~ CTCK. B 
TeKcTOBOM cer-eeure pa3MeOJ,eHbl caxa ·nporpaMMa l-1 KOHcTaHTbl. rtepe
MeHHble, ~H~u,~aIl~3~PyeMble oneparopoa data, noMeUl21OTCH a l-1HV1u,~aJlV1

3MpoBaHH~~ cerMeHT AaHH~X - data. He~H~u,~an~3~pyeM~e nepeMeHH~e 

-pa3MeUlalOTcR 8 CerMeHTe bss. B 3TOM cerMeHTe TaK*e pa3MeUlalOTcR 
nepeMeHHble ~3 cnacxa common , Ilpa xpaHeH~~ nporpaMMbl Ha A~CKe 

MecTo AnR cerMeHTa He OTBOAV1TCR. no np~HRTOMY B oe UNIX npaB~ny 

3Ta oõnacrs aanonaaer ca HYIlRM~ neperi Ha4aIlOM paôoru , a nOTOMY 
ace HeHH~u,~an~3~poaaHH~enepeMeHH~e ~MeIOT Ha4aIlbHoe 3~a4eH~e, 

pa8Hoe HYfllO. 
Ha ar ane C60PK~ nporpaMMbl cuauana coõupaor ca s ce r excrosue 

cerMeHTbl paauux nOAnpo.rpaMM ~ 6~6IlIllOTe4HbIX $YHKU~~, 3aTeM sce 
cerMeHT~ data~, HaKoHeu" onpeAenReTcR pa3Mep o6IlacT~ bss, CYM-
MapHO paBHw~ o6UleMY o6beMY Bcex cerMeHTOB bss. 06Ul~~ pa3Mep 
scex cerMe-HTOB He Aon*eH npeauura r s 64 f{6a~Ta. PacnpeAeneH~e na
MAT~ np~ BblnOIlHeHl1J.1 <1>opT'paHoBcK~X nporpaMM npl4Be,AeHo, B Ta6n.l 

/aApeca B~pTyanbH~e/. 

Ta6nH~a 1 

0000001-1~ _ 
ITponor - Ha~ano rrporpaMMbI Ha ~opTpaHe: 

mov sp,argp /coxpaHe~He gHa~eHHH sp 
mov $main,r4 /rrepexog Ha rnaBHYW rrporpaMMY 

jmp *(r4)+ I 

rerr - nogrrporpaMMa o6pa6oTKH OillHÕOK 

temp - o6naCTb B03Bpa~aeMWX gHa~eHHH gnH CTaH
AapTH~X ~YHK~HH. 3TO MO~H~H~HpyeMaH , 

~aCTb c-eI'MeH'ra • text 

TeKC~OBa~ ~aCTb rnaBHoH /main/ rrporpaMMbI, 

~YHK~HH H nogrrporpaMM 

Mogyna CTaH)J,apTHbIX ~YHK~aH ~Op'I'paHa H3 õH6nHO

TeKH libf •.a 

MOAyn~ õHõnabTeKH HHTepnpeTa~HH filib.a 

iJ,aHm,le H3 ortapaTOpOB data 

BnoKH common H -rrepeMeHHbleH3 nonnpor-p.aees 

fi ~YHK~aH $OpTpaHa 

1777761 CTeK 

4, \ 

text 

·data 

·bss 

2.]. 1-1cnPIlb3o-eaHw.e'per.HcT-pclB 

80 Bp~ B~DonHeH~R nporpaMM~ ~erHCT~bl r3 ~ ~4 ~MeIOT cn~~~

arrs aoe -HC!SHa4eHl4e:: r3 J1cnon_1:>'3yer-ç'R .s lPYHK1.t\:'1RX Jil nonnoorpaanax 
J<aK Yi<asa'Te.nb Ha oõnacr s apr-YMeHTos, a r4 ,~Aa:n~e!C"f1 aHaJ90reM peri.1-: 
-c'rpa : - '-C'-deT~~Ka .-Ko~aHtl .la B~pT-yanbHoí1 -M.3IDJ1-He/. 'B OonbW\I1l-lC"fBe cny
4aes -r"4 co,qep>KII1T anpec RaMRTH~ Vl3 t<{)IDPO~ ~-3BIle.KaIOTC-R .anpe c cne
"AY1OUlel4 ~cnollHfleMoi1 flOA'npo('"paMMbI 6H611~OTeK.~ VlHTepnpei ai,Lldl4, nepe> 
XOj:\ Ha ROTQPYIO -ocyU\e.cT13J1ReTCR c nOMOU{bID KOMaHAbl J~np *(r'4)+, 

-3?BepWalOLL\e.i1 aunonaeuae noAn porpaMMbl.Ha. ~Cn0I;1b30BaH-YIe ·()'CTaIlhHbIX' 
.peracrpoa , KpOMe sp \4 pc., He -Ha.KflaAbfl?ae-rca H"'KaKIrIX orpa.·WI"!eH~i1. 

B cuny .aroro npor pa-o-urcr M.O}/(eT 1II3MeHRTb 3Ha4eHllle pen-1CTpo'S ·rO, 
r1, r2 ~ r5 no cseeMY YCMOTpeMII1ID. 

2.~~ D6pa~eHHe K nOAnporpBMMaM 

l'fMelOTca çnep,YI014~e ocoõem-ocra B CTpYKType 'auaoaa \11 1303Bp:aTa: 
- ,noj.\nporpaMMe ~1l1t1 $YHt<Q-~~ nepenaerca aApecaprY-MeHTa; . 
- cnvco« aJ\peCOB aprYMe1HOB $opMllrPyeTcE K3>KAbli1 iPa3 nepe.q 

auaoeoa ; 
- e.cm1 .apry.Me:HTbl RBIlAIOTCR ablpa)f{eH~RMIi'I, TO i-1X 3Hal.leHPm noaeuia

lOTCR B .c:re--K; 

- ec r s Q'lYHKU,~Vl J paõor aouiae c nepeMe.HHblM -4Y1CnOM aprYMeHTOB, 
1103TOM'Y' YK:a3w-eaeTCR 4-\11-CIlO nepenanaax ap.rYMeHTG'B; 

- B03Bpall4aeMbll:1~YHf(ij..j.1ei1 peayns T-aT Mü>KeT 1I1MeT.b pa3I1H4Hbl~ ran , 
'npV1MCHRCMbIM a.nro'p.I'1~~ CB~3~ no;o.npOTpaMM Y4t.1Tb1SaeT 3::r.lt1 ocoõeu

:HOCTi-L rt~me np\l18e'AeH~1 npHMepbl ,reHep-a-ttt4Vl KOAa KbMn~nATopOM AnA 

}
 :rl1aBHo~ nporpaMMbl 1-1
 

flporp8Mt"ia: 
r eaLva, b., cf 

I 
a=b 
b=c{a) 
.end 

Ac-ceM6nep:Hbli1 KOA: 
..ma in : ''l;'va14;li grnv4; 

SLSp; 
lval; 
svst; 

caLl; 

b 
a 

oa 
.a 
oa+2 

c. ; oa; 

.noAnporpaMMbl-..$yHl<4Ítn1. 

J3an~cb B cTeK 3Ha4eH\i1R b An~HO~ 4 6a~Ta;
 
l~an\i1Cb B ~ 3Ha4eH~R ~3 CTeRa~
 
14>o'pM~paBaH~e cnu crca aApeCOB aprYMeHToB;
 

/coxpaHV1Tb 3Ha4eH~e cTeKa AO BW30sa;
 
I anpec a aanacar s s ,cTeK;
 
/3an+1Cb anpeca apr'YMe"HTa
 
/ s o6nacTb aprYMeHToB (oa);
 !lI 
I.; 4. 

/-ebl30B no,qnpor.paMMbl c al I C 1Ja.paMeTpaM~: 

I 
!a.Apec ilJ-yAKQl1M,
 
iaJ\pec oa,
 
j4\11C~Q aprYHeHTOB,
 
IAll\i1Ha peSYllbTaTa.
 

'5 



13an~Cb s b pe3YJlbT~Ta ~3 CTeKp;gmv4; b 
;"J 

stop ; 0- /salJepWeHfi1e npOrpaMMbl; 
.even 
.bss IcerMeHT He~H~4I4aIl~3!'ipyeMblx AaHHblx; 
oat' .=.+4" /06JlaCTb aprYMeHT0B. ~3 ,qeyx CIlOB:. yxaaar ens 

"I CTeKa AO Bbl30Ba A, anpec onuor'o aprYMeHTa;
I ' 

base: /06nacTb nOA nepeMeHHwe; 
a bkse+2 laApec a; 
b- base+6 /aApec b; 

.=.+']0 /pa3Mep 06IlacT~' 10 6a~T; 

.text 

.globl main 106bRBIleH~e BHeWHero ~MeHH. 

B reHep~pyeMo~ aceeM6IlepHO~ nporpaMMe BHYTpeHH~e !'iMeHa nepe
MeHH~X <l>OPM~PYIOTCR ~3 $opTpaHOBCKHX C A06aBIleH14eM C~MBOlla nOA
4epK~BaH~R ta li, a_ K ~MeHaM nOAnporpaMM Ao6aBJ1ReTCR C~MBOIl ,.04
K~, Ir .Ir -.. 

C!>YHKI.l"1R:
 
real function c(a)
 
real a
 
c=a*a-2.*a+IO.
 
return
 
end
 

AcceM6IlepHbl~ KOA:- . 
c . : c /aApec 06IlacT~ AJ1R: eoaapautaeaoro 3Ha4eH~H;' 

:/ 3TO nepsoe CIlOBO IlI060H nOAnporpaMMbl; " 
rva14p; 'a 'I 3Ha4eH~e aprYMeHTa' a 3an~caTb B cTeK; 
rva14p; a- I _11_ 

, nnp4 - IBbI4~cIleH~e a*a ~ 3anlifCb pe3YIlbTaTa B- cTeK; 
•	 rvaI4.; cO /3anHcb KOHCTaHTbl 2 _ B cr e«;
 

rva14p; a /3an~cb aprYMeHTa B CTel<;
 
rmp4 - IYMHo~eH~e;
 

rsb4 IB~4MTaH~e;
 

IB CTeKe, a*a-2.*a; 
rad4 /cIlo~eHHe, B CTeKe OKOHqaTeIlbH~H pe3ynbTaT;

I )' 
gmv4; c /3aCblI1Ka oeayns r ara B oõnecr e eoaapauraesoro 

I 3Ha4eH~R;
 

retril l~epe~oA K nOAnporpaMMe BÓ3BpaT~;
 

cO: 40400.;, O lt<oHcTaHTa 2.;
 
cl: 41ÔLrO; O I KbHcTj3HTa 10~; 

.bss
 
base: /o6IlaCTb nepeMeHHblx;
 
c
 =base+2 Ipe3'ynbTaT';
 
a =2. ICMe~eHHe AnR aApeca aprYMeHTa;
 

B np~BeAeHH~X npfi1MepaX nOKaSaHa T~nM4Ha~ npo~eA~pa 06pq~eH~R
\' K <l>YHK4P1~. AHa1l0r~qHO Bbl3blBalOTCR flOAnpOrpaMMbl. nP1'1Be,qeM TeKCTbl 

nognporpaMM 6~6n~OTeKH ~HTepnpeTa~~~ call ~ retrn. 
OOAnporpaMMa call: 

cal I: mov {r4)+, ra laApec ~YHK4~H B rO; 
mov r3, -(sp) !coxpaHReM r3; 

" mov (r4)+,r3 /3arpymaeM yKa3aTeIlb Ha 061laCTb 

lo
 I aprYMeH~oB;
 

mov r4, -(sp}	 /coxpaHReM r4, KOTOPblH r eneps YKa3b~Ba
I eT Ha KOflH4ecTBo aprYMeH~OB;J'	 I 

mov rO,r4 laApec mYHK4HH ~ r4; 
mov (r4)+,-(sp) 13an14Cb B CTeK anpeca oõnacra AIIR 

I pe3YIl~TâTa; 

jmp *(r4)+ Inepexo,q K ~HTepnpe~a4~~ nepBo~ 

I KOMaHAbt ~YHKL{~~; 

nOAnporpaMMa retrn: 
retrn: mov r3~rO /3an~Cb aApeca oa B ~º; 

mov (sp)+,rt /3anHcb aApeca 06IlacT~ ,qIlR 
I pe3YIlb1aTa é rt; 

mov (sp)+,r4 Ir4 yxaauaaer Ha I;<OIlIl14eCTBoç.J:)r-Y"MeH3r,OB; 
I 

mov (sp)+,r3 Ir3 - aApec oa AIlR'Bbt3~BalOuteli1 nOA-r
 
I nporpaMMbl;
 

mov (rO) ~ sp IBoccTaHoBIleH~e ~cxoAHOro COCTORH~R
 

I CTeKa AO 8~30Ba; 

tst (r4)+ /r4 YKa3~8aeT Ha AJlKHY pe3YIlbTaTa; 
mov (r4)+,rO IAIlKHa pe3ynbTata B rO; 
1nc rO /ol<pyrneuae AIl~Hbl AO ue r aor-o 4~cIla; 

bic $] , rO I 
add rO,rI InepeCblIlKa peayns r ara B cr ex ; 

I:. sub $ 2,rO 
bIt 2f -',
 
mov -(rI),-(sp)
 
br Ib
 

2:	 jmp *(r4-)+ /B03BpaT K ~HTepnpeTa~~H KOMaH,q 
I B BbI3b1BalOW.ei1 npor-paMMe. 

2.5. PeKbMeHAal.l~~ no C03AaHt.11O
 
accenõnepuux nonnpor pasee ,
 

]
 HI>1H<e npaaeneua oõutas CTPYKTYPCit no~npOn)a~~~ Ha acce-iõnepe , KO
.', TopaR Bb13b1eaeTCR ~3 4>oP.TpaHOBCKOI1 nporpaMMbl. 

".
1\ , '.glob1. naIlle.' j 06"fl'BIleH~e BI;4~wHe,rt? ~MeHII1,;
 

name , : r e.su Lt /aApec oeayrrs r ar a C!>YI-IK4~14;
 
I begin Inepe~oA H9' CIleAY~~y~ KOMaHAY'4epe3 

.=.+6 "., / . II1H'repnpeTaTop; , 
.text begin: , , . l~bIIJOn~~H~~: Hep6xoA~MbIX. ~e~~T~H~; 

',\.gIobI c. 
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l\1 

'jmp r e t.rn I.B03B~a.,. M3. nOAnporpaMMb/":;
 
.bss
 

result: ..=.+4 lpe3epB~oBaH~e -naMHT~ no~ .pe3ynbTàT.

/	 ,. " 

K0:f'1~'4eC1"B0 nepenaaaux QprYMeHT08 MO)/{HO 1tt3B.ne4..b K.C1MaHAo~
 

mov·:t2(s-p), •.• ;locTyn K aApecaM 'a-prYMeIHOB ocyw.eCT811R.e:rCH -repe a
 
per~c'Tp r3:
 

aape c nepaoro -a.pryt-1e1H<:l - 2(r3)
 
aAPec Broporo aprY~eHT~'- 4(~3)
 

1-1 T. A~
 

"Bb130B 3To-~ ílo,Qnporpat-1Mbl ~3 $opTpaHa,:
 
i =name ~ ••• ) JiJUiI ca11 :rrame (. • -.)
 

2.6.	 CBfl3k c p,pynIM~ R3bIKa,Mlfl

nOCROIlb KY 8 ,qpyrvtX H'3blKax /HânpJ4Mep, L14 /8/1 Sb1308 nOAnporpaMM 
OepopM11HeTCH :J.1Ha4e, TOOpRMO IflX 8bl3BaT-b Yr3 epopTpaHOBCKI1X nporpa-w 
tie11b 3f1. B HaCTOfl(]~ee apeMfI 3TO MO}l{HO ÀenaTb ,peAaKTl-1PYfl Te-KCTOBbI~ 

npOMe)l(YTOYHbl~ acceM6hep"Hblí1$a~11, 3aMeHfUl 1tlMfI call;qpyrVll'1., Hanpvr-
M€P, .callc - ~Ilfl 8~30Ba. nQAnporpaMM Ha fl3WKe C~. HeD6xoA~MO TaKw.e 
YKa.3àTb -J.1MR Bb13bl-BaeMO~ nOAnporpaMMbI. 

...a11HpeweH~fI o6..paTHo~ 3aA84J.1 ,peKoMeHAyeTcfI ~cnOIlb'30Barb non
nporpaMM~ tia fl3blKe acceaõnep , Bbl3DlBa-eMb1e 143 coorée rcr evourer o 
R3b1Ka. 

3. -,EY1:fifllilOTEKk1 

Barronaeuue lt>opTpaHOBC'K~X -npurpaMM - 3TO, nO-CYH~eCTBY, Henpe-' 
PblBHéHI flOC11eAOBaT€J1bHOCTb Sbl30BOB 6Yi61l110Te4Hb1X noancoroasoi , -Co
~ep>KI1MOe 6116nl1oreKI2I fi Lí.b, a n peAHa3Ha4eHO, .ÀnR I1HT~pnpeTa~i-11.11 
I'CWI1TOro'1 KOAa; Lí.b f , a conepsorr BCT{)OeHHble $Y-HK1.V'1li1 !tJopTp'aHa, a 
TaKH<e PRfl AOn0J1H14TenbHbIX 4>YHK~I1Ç, J.1 nOAnporpaMM. 

...anFl BblnOnHeHPlfl apl1<l>MeTl1qeCK~X onepauaã T14na real VlcnoÍlb3Y:lOT
CfI KOMaHA-b1 CM- 4: FADD~ FSUB, FMUL ~ FDIV. ,Q.Af! yae11114eHliIR CKOPOCTt:1 
pa60l'bl nporpaMM flPl1M6HfllOTCfl ynY4We-HHble anrOpvITMbl apl1$MeTW-leCKI1X 
onepalfitl14 .int:~.ger*4 lT~n uenux 4~CeJJ no YMo114aHI1IO!. TaK, AlUI YMt10

JKeHJ.1f1 11 AeneHt'lfI tia arane 3arpY3KI1 -onepaano s B perwc r ou IT .• ic , -anna
paT-Hb1€ KONaHAbl ~ 6-6~TOB'oro Y'MHO>KeHHfI kl ~eneHJ.1H pa60Tc8~JT c aprYMeH
TaMI1 B per~CTpax/ BblnOIlHflerCR o~e""K.a 3Ha4eH~~ 3TI1X onepaHAOB., iI1 

nanee jiaõor aer COOTBerCTSYIOw.afl BeTBb nOAnpot"paMMbl ~ C Y4eTOM :r~ro, 

4TO pesyns r ar ·AOJ1>KeB oaaaeurarsca B 32 paspanax , ~cn011""IIlTenbHble 

BeTBH anropa rxa YJ.1HO>KeHV1f1 coneoxar acero -o;q:HO -111111 ABa ennapa ruux 
}/MHO>KeHI1'R. a .s cnyuae rtepenonaeaaa OHJ.1 cpasy :SblXOART Ha OW'16t<y. 
AnrOpl1TM ~eneHI1f1 T-<H{me OCHOB8H .HanoAo6AOM TWAXOAe. 

3.1.	 D1iI611lilOTeKa ~HTepnpeTa4l'1J.1 filib.a
:t 

B COCTaB 611611J.10TeK~ BXOAflT 19 MOAyne~. 06w.J.1~ 06beM 6'1611J.10Te.'i KliI -	 27 K6a~T. 

I 3.1.1. Ha3Ha4eH~e MOAYJ1e~ 61-1611J.10TeKJ.1
.! 
,. 

~ 
io - BblnonHeH~e onepauaã BBOAa-BbIBOAa J.1 epopMaTHblX npe

\i	 06pa30BaHJ.1~. 

fI 
r] - nepeCbl11Ka 113 CTeKa B CTeK, onepaTOp 41i1K11a 11 Bce 

TJ.1nbl oneparopoa go z o , 
r2 - cpaBHeH~e 4e11~X 41i1Cen, nor1il4eCKliIe onepa41i1~. 

r3 - nor1il4eCKJ.1~ ~ apJ.1epMeTJ14eCJ<~~ if.~ ~. 

r4 - apJ.1!tJMeTI1Ka integer*2, npe06pa30BaHJ.1R Me>KAY 4e11~MJ.1 

M norJ.14eCK~MliI Tl'InaM~. 

rS - aplil$MeTJ.1Ka integer*4.
 
r6 - aplil~MeTliIKa real*4, real*S; B3aI1M~~e npe06pa30BaH~fI
 

Me>KAY l\eIlblMliI l'I Bew.eCTBeHHbIM~ TliInaMJ.1. 
r7 - pa60Ta c napaMeTpaMliI <tJYHJ<4J.1~ ~ nOAnporpaMM. 
r8, r9, ra - B03B€AeHJ.1e B c renexs AflR uenux J.1 Bew.eCTBeHHbIX -no

Ka3aTe11e~ ~ CTeneHeH.
 
rb - i3b130a 1-1 B03BpaT H3 nonnpor pasos ,
J rc - KOMnneKCHaR ap~epMeTJ.1Ka •
 
rd - C03AaHJ.1e cnucxa BBOAa-BbIBOA.3 A11fl MaCCJ.1Ba.
 

, \1	 re - cpaBHeH~e 4~ce11 real*8.
 
rf - cpaSHeHliIe 4J.1Cen real*4.
 
rg - onepaTOp TIp~CBOeHJ.1~.
 

rh - pa60Ta c MaCCliIBaMJ.1.
 
rx - nYCTO~ MOAY11b.
 

B Ka~AÓM MOAyne COAep>KHTCfI HeCK011bKonOAnporpaM~.06w.ee l'IX KO
11H4eCTBO B 6i116nJ.10Tet<e - 184. RpliI 06pa~eHH~ K Il~60~ nOAnporpaMMe 
B COCTaB j.1Cn011HfleMO~ nporpaMMbl Bt<JlI04aeTCfI aecs MOAY11b. 

3.1.2. CKOpocTH~e xapaKTep~CTJ.1K~ 

OCHOBHaR ~e11b pa60T~ - nOB~WeHJ.1e CKOpOCTJ.1 Bbln011HeH~fI nporpaMM 
AOCTliIrHYTa, B OCHOBHOM, 3a C4eT Y11Y4weHJ.1R nOAnporpaMM 6H6flJ.10TeK~ 

~HTepnpeTa~~J.1, J.1 r11aBHbl~ B1<11aA 3AeCb AalOT aplilepMeT~4eCK~e nonrrpo
rpaMMbl. HJ.1>Ke np~BeAeH~ uexor opue AaHHble o CKOPOCT~ BbtnOnHeHliIfI ap~ep

MeT1iI4eCK~X onepa~liI~/on/c/ 11 pflAa APyrlilx nOAnporpaMM. Onepa4J.1~ B~

n011HRIOTCfI ~aA onepaHAaM~, nOMew.eHH~M~ B CTeK. 3arpY3Ka 11 B~rpY3I 
Ka onepauna ~3 CTeKa, cpaBHHMble no BpeMeH~ co CnO>KeHliIeM integer*4, 
3AeCb He Y4~TbIBaIOTCA. B c KO61<a X YKa3aHO n011Y4eHHoe y ckopeaae no1, . 

:'	 cpaBHeHJ.11O c 3MynR~~e~ KOMaHA FPP. 
integer*2 integer*4 real*4 real*8 

C110>KeHJ.1e - 150000/1/ 61000/4jO./ 36000/1JO/ 4000/13/ 
YMHomeH~e- 52000/1/ 22000/140J 23000/951 15tlO/6,5/ 
AeneHJ.1e - 45000/1/ 5500733/ 17{)OO/70/ 600/2,5/ 
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SbJ30S npoueriypsr c ABYMR nap-aMeTpaMVf 
npe06p~SOBaHVfe integer*2 B real*4 
npe06paSOBaHVfe real*4 B integer*2 
4VfKIl do, OAHa Vf~epa~VfR 

-
... 
-
-

120-0 a11/ 
2,2080/55/ 
1900-0/60/ 
16000/1/ 

I 

I ., 

3.2. 6Vf6nVfo~eKa libf.a 

:t"Fa 6v.6nVfoTel<a CO~epM<VfT 84 <tlYH~VfI-t 

4aCTb 1.1. X peanaayer acrpoeuuue <PYHI<l..\~l-1 

Tel<Vf - OKono 27 K6a~T. 

1.1. nonnpor oaaau. DOJlbWaR 
<f>opTpaHa. Paswep 61t16nVfQ I

:i 
3.2. t. CI<OPOCTHble xapaxrepncr a 1<1.1. 

MOAVf<pVfl<a4VfR 6~nVfoTeKVf libf.a n03BonVfna 3Ha4VfTenbHO nOBb~VfTb 

CI<OPOCTb BblnOnHel-tVf.fl BCTpoeHHblX <bYHI<l..\Vf~. HVf»<e npVfBOAfHCR 0l..\eHI<Vf 
Bbl4l1CneHVfR H"8Vf6onee CnO}ftHbIX MaTeMaTVf4eCI<VfX et,)YHI<4Vf~ /4Vfcno <PYHI<

yc/{opeHVfe. 
85(3-.5) 
75(4.5) 
70(4.0) 

IIO(5.0} 
75 (1... 5) 

125(4.5) 

nonY4eHKoe 
d=dlog(d) 
d=datan (d) 
d==d~os(d) 

d=dexp(d) 
d=d-sÍn (d ) 
d=ds,qrt (d ) 

4Vf~ B ceI<YHAY/. B cKo61<ax 
r=alog(r) 170C(75) 
r=atan(r) 1450(&5~ 

r=cos(r) 1500(90) 
r=exp(r) 1900(80) 
r=sin(r) • 1700(100) 
r=sqrt(r) 3000(~QO) 

, I 

3-.2.2. Mor.onHI-1TeJlbHble $YH/{l..\I1V1. 1.1. nonnporpa-e-u; 

KpoMe CTaH"AapTHbIX BCTpoeHHblX <PYHK4Vf~ B 6l-16nllloTet<e COAep)l<VfT
CE PRA AOnOIlH.V1TenbHbIX <PyH/{l..\Vfi1 1.1. -nonnoor pa-oa. 

3TO, so-rtepeux , $YH/{4t.114 ABO~HO~ xosinne /(CHO~ êt-f)III<pMeTIII/{Vf: dcabs, 
dc co s , dc exp , délog, dc s i n , d c sq r t , d i mag d con j-g , 

BO-BTOPbIX, <I1Y'-1K4VfVf AnA oaõo r u c <pa~nOBO~ CIIICTeMü~ OC UNIX: 
iopen," icreat, i c Lo s e , i r ead , 'iwite, i Ls eek , i e r rno , 

OCTaIlbH~e <PYHK4Vf~ npeAHaaHa4eH~ AIlR: 
srand ltf rarrd
ctime 1.1. itirne 
setfi 1 

?;etarg 1.1. iargc 
ierror 
onkill 
unicom 
nice 

- r euepauaa CllY4aÇ1HbtX 4l11cen; 
- 3anpoca BpeMeHVf AHR; 
- CBR3blBaHVfA xauana. BBOAa-SbIBOAa c unpeAeneHHblM 

<pai1noM; 
- oaõoru c apr y-reu r aMV1 nporpaMMbl; 
- oõpaôo'r xa oW~16à/{ npIII BblflonHeHVfVf npor pa-oau ; 
- OAHOl<paTHO~o nepexsaTa npepwsaHIIIR <contral>-c; 
- 8blnonHeHVfH KOMaHAbl OC VNlx; 
- 1113MeHeHV1R npKopIIITeTa nbo~paMMbl. 

q. OIlEHl<A CKOpO.Cn1 BbIFlDJlHEHVi51 <!>OPTPAHOBCr<t.1X 
.. no TECTY WHETSTONE. BENCILl1..I\RK 

FlPOfPAMM 

t 

I 
\ I 

'

3TOT A~cTaTo4Ho illHpOKO P~C~pocTpaHeHH~~ ~ecT 

Hl>1Tb CI<OPOCTb- BblnOnHeHI4f1 oopr peaoacxwx nporpaMM. 
npl-tBeACHbt' AaHHble AJlfl HeCKOITb KV1X 3 BM c pa3nW.fHb1PtVf 

ro 

n03BOní1eT 04e
B Ta6n.2 
enepallVfOHHblMVf 

CI4CTeMaMVf~ B pe3ynbTaTe MOAI4$Hl<a4VfVf 6H6IlHoTel< $OpTpaHa-q CI<OpOCTb 
BblnonHeHHR 3Toro TeCTa Ha 3BM CM-4 B03pOCIla np~MepHO B 40 pa~. 

Ta6IlVf4a 2 

3BM, onepaq~oHHaR CHcTeMa, CI<OPOCTb BblnOIlHeHI4R $OpT
OC06eHHOCTVf KOMnl4IlRTOpa paHOBCK~ npor-oaax , B ThIC. 

nnaBa~~VfX ~nepa4Vf~/c 

PDP-ll/4ü UNIX~ 3MynR4VfR ,1 ,9 
PDP-l 1/40 UNIX, õe3 3MYIlR4VfH 75 
PDP-ll/4ü RT-1I, inline code 101 
PDP-ll!4Ú RT-il, threaded code 76,5 
PDP-ll/45 UNIX l{)5 
PDP-ll!45 RT-Il, inline code 17D 
PTIP-ll/45 RT-ll~ threaded code ~ 50 
VAX-lI)780, VMS isoo 

ABTOPhl .Bblpa>KalOT õnar-onapaocr e o.A"MoP.9s0BY, !\.f.KapeBY 111 

J.A"oeccoHoBY 3a MHor04HCIleHH~e nOIle3Hble COBeTbl 1.1. nOMO~b 8 pa60Te. 

IU1TEPATYPA 

1.	 Ritchie D.M., Thompson K. Bell System Techni~al Journal, 1978, 
volo57, No.6, p.1905. , 

2.	 ~1HcTPYMeHTanbHaH Mo6HnbHaR onepauao-n-aa CHCTeMa - t.1HMOC, 
I14>VfHaHcbl H CTaT,I4CTVf/{al/, 'M~, 1985. 

3.	 Ritchie D.M., "UNIX Assembler Reference Manual". Documents 
for the PWB!UNrX Time Sharing System, Bell Laboratories, 1977, 
18. 

4.	 "PDP-l1 FüRTRAN Language Reference Manual", (DEC-II-LFLRA-B-D), 
Maynard, Massachusetts, 1974. 

5.	 rpYHAT «1>. IInpOrpaMMl4pOSaHl4e Ha R3bll<e <l>opTpaH-qll) IIMVf p l l , M., 
1976. 

6.	 Karuau r. \I}lSbIK <t>opTpaH-77", IIMV1 p", M., 1982. 
7.	 MeTKaJ1$ M. 1I0nTHMI;13a~HH B $oprpaHe l 

' , IIHVfpl" M., 1985. 
8.	 KepHVfral-l Ei., P·VfT4Vf A., «l>b103P A. R3blK nporpaMMVfpOBaHVfH CH. 

CM. Ilet>Io1HaHcbl3a,qa4Vf no H3blKY 1.1. craracnoca'", M., 1g85. 

,Pykon~cb nocTynl4Ila a H3AaTenbcKVf~ oTAeIl 
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::s: :l:S:: :s:: :s:: 
::c :X: 
CD ro 
::r Ill 
~0 
~ ~ 
0 CD 
t:: ~ 

Ill 8 
X :s:: 
::0 X 
X ::0 
:r: :X: 
roo. 
Ill CD 
0 ~ 
C,) c:; 
CD 
O.ro 
CD E-o 
E-o~ 
:X: E-< 
:s:: :s:: ro E-o 
("") C,) 

:X: - :s:: ::r 
~ 

~ 0 
t... 

:s:: 0 
:X: 

;,:s:::X: 
:S:: CD 
::r:r: 
ro :s:: 
("")~ 
::S:: CD 
:eeoC 
ro\0 
t...O 
0. 
O;,:s:: 

QS 
:s:: ro 
X ::G 
ro :s:: 
:8 ~ :s::\0 
:X:~ 
o:lt:: 

npHHHMaeTCR OOAOHCKa Ha npenpHHTW H Coo6~eHHA 06De~MHeHHOrO HHCTMTyTa 

R~epH~~ HccnenoaaHH~. 

YcTaHOBneHa cneA~aR CTOMMOCTb noAnHCKM Ha 12 MecR~eB Ha M3AaHMA OHRH, 
8~4aR nepecwnKy, 00 OT~enbHWM TeMaTH~eCKMM KaTeropHRM: 

HH,llEKC THIATHKA 

1. 3KcnepHMeHTanbHaR .H3MKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaA ~H3HKa awcOKHX 3Hepr~H 

3. 3KcnepHMeHTanbHaR HeHTpoHHaR ~H3HKa 

". TeoperH~ecKaA ~M3HKa HH3KHX 3HeprHH 

5. MareMaTHKa 

6. RnepHaA cneKrpocKOnHA M paAHOXHMHA 

7. tM3MKa TA*eRWX MOHOB 

8. KpHoreHHMa 

9. YcKopMTenM 

10. AatoMaTH3aUHR o6pa6oTKH 3KcnepHMeHTanbHWX 

AaHHWX 

11. Bw4MCnHrenbHaA MaTeMaTHKa H rexHHKa 

12. XH ... FI 

13. TexHHKa ~H3H~ecKoro 3KcnepHMeHTa 

1~. ~ccnenoaaHHR raepnwx ren H •~AKOCTeM 
RnepHWMH HeTO~aMH 

15. 3KcnepMMeHTanbHaR ~M3MKa R~epHWX peaKUM~ 
npH HH3KMX 3HeprM~X 

16. Ao3MMeTPHA ~ ~M3HKa 3aWHTW 

p '. TeopHA KOH,QeHCHOOBaHHGro coc. TO,. .. H1A 

18. Mcnan~3o&aHHe pe3ynbTaToe H MeTOAOB 
~y"Aa~HTanbHWX ~3H4eCKHX HCCne~oBaHMM 

8 C.Me.HWX o6naCTAX HayKM H TeXHMKH 

rs. £,MQG)M3HKa 

UeHa noAnHCKM 
Ha rOA 

10 p. 80 Kon. 

l7 p. 80 Kon. 

4 p. 80 Kon. 

8 p. 80 Kon. 

lj p. 80 KOn. 

4 p. 80 KOn. 

2 p. 85 KOn. 

~ p. 85 KOn. 

7 P. 80 KOn. 

7 p. 80 KOn. 

6 p. 80 Kon. 

p. 70 Kon. 

8 p. 80 KOn. 

1 P. ]!r KOn. 

P. 50 KOn. 

P. 90 KOn. 

6 p. 80 KOn. 

2 p. 35 KOn. 

1 p. 20 KOn. 

00A0MCKa NO*eT 6wTb o¢op~eHa C nofioro MeC~~a TeK~ero ro,Qa. 

no aceM eonpocaM o¢opMneHHR no.on~CKH cnenyer o6pa~aTbcP a H3~arenbcK~~ 
OTAen 0~~~ no aAPecy: 101000 HOCKBa, rnaBno~TaMnT, n/R 79. 

BH~eB B.B., EroWHH n.A., flOMOB A.K. Pll-86-172 
KoMnHnHTop H 6H6nHOTeKH H3hlKa ~opTpaH-4 B onepa~HOHHOH 
CHCTeMe UNIX ~nH 3BM CM-4 

0nHCbJBaeTCH MOAJi~Hl.UiPOBaHHbiH KOMilHJIHTOp H3bJKa <!JopTpaH-4 
I103BOnH~~H pacmHpHTb C~epy HCI10nb30BaHHH CHCTeM pa3~eneHHH 
speMeHH THna OC UNIX Ha 3BM CM-4. Ero CKOPOCTHbJe xapaKTepHc
THKH He yCTyna~T xapaKTepHCTHKaM KOMilKITHTOpa ~OpTpaHa B OC 
PA$0C. HanaqHe npenpo~eccopa nogsonHeT nerKo aAanTHPOBaTb 
rrporpaMMb!, HailHCaHHbJe Ha pa3nHqHbiX BepCHHX H3bJKa ~OpTpaH-4, 

Pa6oTa BbmonHeHa B CepnyxoBCKOM HayqHo-gKcnepHMeHTanh
HOM OTAene OMHH. 

Coo6UleHHe 061.e,IUIHeHHoro HHcmryn llll.epHhlX HccneAOBaHHii . .Ily6Ha 1986 

llepeBOA O.C.BHHorpaAoBoli 

Vitsev V.V., Egoshin L.A., Lomov A.K. Pll-86-172 
Fortran-4 Compiler and Libraries in the UNIX 
Operating System for SM-4 Computer 

A modified compiler of the Fortran-4 language is descri 
bed. It permits to expand the field of using on the SM-4 
computer time sharing systems of OS UNIX type. Execution 
speed is as good as that of Fortran compiler in OS RAFOS.The 
presence of the preprocessor permits to easily adopt the pro 
grams written in different versions of the Fortran-4 langua
ge. 

The investigation has been performed at the Serpukhov 
Scientific-Experimental Department, JINR. 
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