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Bse,D,eHHe 

B npaKTHKe nporpaMMHpoBaHHR c~eCTB~T ABa no~xo~a K H306pa.e-
HHIO nporpBJ.AM: 

- T6KCTYaJibHOe H306~eHHe, 
- rp~HqecKoe H306~eHHe. 

TeKcTyanbHoe H306pa.eHHe nporpaMM B 3HaqHTeJibHoA cTeneHH 3aBHCHT 

oT Hcnonb3yeuoro R3YKa nporpaMMHpoBaHHR H no 3TOA npHqHHe qHTa6eJib
HOCTb T6KCTa B 3HaqHT6JibHOA CT606HH saBHCHT OT KYJibTypY 3anHCH, KO

TOpOA BJI~eeT npOI'paMMHCT, OT TOrO, HaCKOJibKO OH ysa.aeT B03MOllt
HHX qHTaTeJieA ero TeKcTa. B c~JIY pasHoo6pa3HR CTeneHH BJI~eHHR 3TOA 
KyJibTypoA,a TaKllte Heo6xo~HMOCTH HaJIHqHn cauoro o6111ero npe~cTaBJieHHR 
0 C~eCTBe peaJIH30BaHHoro anropHTMa B OT~eJibHOA ~OKyMeHTa~HH HC00Jib-
3Y6TCR rp~HqeCKaR ¢opMa H306pallteHHR nporpauu. llpH 3TOA ¢o~e H30-
6~eHHR o6yqHo HcnOJib3~TCR 6JioK-cxeMY. HssecTHo, qTo 6JIOK~cxeyy 
He 003BOJIRIOT ~eKBaTHO H306p8lltaTb peaJIH30BaHHY~ anropHTM, OHH TOJibKO 
ITO~CKa3YBaiOT qHTaTeJIIO OCHOB~ H~eiO p6aJIH3aQHH. 

0 H6T6XHOJIOrHqHQCTH OnHCaHHOrO no~o~a B paspa60TK6 nporpaMM H 
COCTaBJieHHH QTqeTHOA ~OKyMeHTaQHH xopomo CKasaHO B KHHre H.B.Be;b-
6H~KorJlt. 

~aR pa60Ta RBJIR6TCR pa3BHTH6M ~eA ~ByMepHOrO nporpaMMHpOBa
HHR, H3JIOllteHHHX B /I/ B npHMeHeHHH HX K MamHHHO-OpHeHTHpoBaHHYM R3H

KaM (aBTOKO~, acceu6nepY). 
HanoMHHM c~eCTB~I!IHe pasJIHqHn Hamero no~xo~a ~syuepHoro Hso6pa

llteHHR nporpaMM H no~o~a, peanH30BaHHoro B R -TexHonorHH H.B.BeJib-

6H~oro: 

- R-TeXHOJIOrHR B npHHQH06 paCCqHTaHa TOJibKO Ha HeK~ a6CTpaKT
H~ RBM -MamHHy, Ha KOTOpOA peaJIH30BaH R -R3HK. flo 3TOA npHqHH6 
R -TeXHOJIOrHR He MOllteT 6YTb npHMeHeHa K ~yrHM cpe~CTBaM nporpaMMH-

pOBaHHR. 
B R-TeXHOJIOrHH ~ByMepHOe H306pallteHHe rrporpayyy OCHOBaHO, KaK H 

y HaC, Ha npe~CTaBJieHHH nporpayyy OpH6HTHpOBaHHYM HarpyllteHHYM r~M. 
B - R -TeXHonorHH ysnH rpa¢a Hso6palltaiOT MeTKH nporpaMMY1 .Ham no~

xo~ CTaBHT B COOTB6TCTBHe K~OMY ysJiy rpa¢a O~HY 6yJieBCRyiO rrpo~e~y 
-npe~HKaT. 
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B 48HHOA pa6oTe 11H aoxurs., '1'1'0 H1UJ1 118'l'OA Hao6paeHM llp>I'Jl8llll 
(KO'l'Opt4\ ,Jt&e'l' H306palleHII8 1 8NHCBM'II08 TeKC'l'yaJl~ npe~UeHHil) 
MOliHO npHMEUilt'l'b H8 'l'O.IlbKO X .113Yitall THII8. CDL , HO Jll IC W8IIIIHHO

OpH8HTHpoii&HHIIIM fl:3111K81f. 

A6C'l'pe.K'l'H8Jl !I!!!!!IH& 
.1\ony<:T&, '11'1'0 8 IWII8M pacnOplmeHIIJI IDI88TCil H8KO'l'OpfUI 3JJI C H&-

6opoM KOM8Jf,ll,, ABHHWX 8 CJie,eyllllleit 'P&61Hqe. 

Ta1111Hlla I • 

J ibleMOKOA Co,~tepuHHe onep&QBH 

I LOAD CllH'l'WB8HHe CJIOB& H3 llaii.IITH 

2 SfOllB 3amtc& enosa 8 118MSI'lb 

3 ADD CJlOUHHe 

4 SUB Bulutor&HHe 

5 BZ YCJI~=~ ne~= npH HyneBOM 
cone OM c TODa 

6 :B:RZ .Yc.»:~::!o:repexoA flpll HyJiei'Oif 
cone. M cVYII&'l'ODa 

7 B Beayc.IIOBHYA nepeXOA 
' 

8 CALL EeaycnoBHHA nepeXOA c aanoMHHaHH"'i 
eu 8Jmeca soasba.Ta • 

9 DAD CtlKTW18.HHe CHMBOJI& c neptloneH'l'lil 
BMD'fb l 

IO PRill'l fieUTh C.llOB& H3 118MH'l'H 

II S!OP CTon 

C 'l'O'IIKH 3peHH.11 HaJIH'QHil KOif8HA nepe,JJ,atiil ynp&BJI8HM MOliHO ,JJ,aTb 

3TOMy Ha6opy KOM&HA CJI8AY~ KJI&CC~HK&qKD: 

- JIHHe1-lHHe KOMaJiAY (LOAD, S'lORB,.&.DD, SUB,RBAD,PRIIIT, STOP); 

- KOM&HAY C yCJIOBHHM nepeXO,l\011 (BZ,BliZ); 
- KOMB.HAH C 6eayCJIOBHI:A4 nepeXO,l\014 (B); 

- KOMaJWi BY3"08& e.Jli'OpHTMa (CALL). 
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0603Hatl8HM . 

B pa6oTe IZ/ 6Kn A&H MeTO,l\ ,1\ByuepKoro H306p&EeHHa anropHTMOB 

AJii1 SI3YK& CDL , B KOTOpoM I'OpH30HTaJibHOe pec5po rpaipe. Oc503HallaeT Ha-

6op one~R e.Jli'O,PHTM&, eCJIH npe,ll,llleCTB)'IHIIH£1 npe,l\HKaT (KOTOpYA CTOHT 

B yane rpaifla) AaeT peayJI&TaT: "HcTJWa", a sepTHKaJI&Hoe pe6po rpaifla 
o6oaHat~aeT Ha6op onepe.QHR MropHTMa, eCJIH npe,ll,lllecTBympdt npe,l\HKaT 

,u,aeT peay.ll&TaT: "JIOlll>". TaxeR cnoco6 nocTpoeHM rpa4>a MY H8.3YB&eM 

Y.BS - BO 118'1'0,1\ 0 8. I'~, COOTBeTCTB~ft 3TOMy NeTOAY nOCTpoeKM, 

H8.3Y8&8N Yl!:S - 110 I'paip. ,!J,U M8111HKHO-OpH8HTHpOBaHHOI'O SI3YKa (HaSO:SeM 

ero npocTo acceu6xep) npMNeKHM MeTOA BO - YBS H,cooTBeTcTseKHo, 

10 - YBS rpa4l, KaK 3TO CT8H8T ,1\aJiee BH,l\HO H3 H8liDIX Oc503Kall8HHR. 

MY npe,l\IlOJI&raeM, 'liTO CHKTaKCHC aCCeM6Jiepa He HNeeT c~eCTBeKHO
I'O 3Kaq8HKH B ,l\8HKOR pa60Te H 'liTO 'IIHTS.Tenb, 3HaKONY£t C MamHHHO-OpH-

8HTHJlOB&HHYMH .ll3YK&NH1 noltMeT CHKTaKCHC sanHCH KOMaH,l\ 8CCeM6Jiepa c5e3 

,1\0DO~HHTe.llbKYX pa3DaCHeHHR. 

JhureRKYe KOM&H,l\Y Ha pe6pax rpaifla e~qe Hso6p&EaeM cne,l\YKllliHM o6-
pa3oN: 

lo 
Load,X 
Store.Y 

a) 

MeTKH·Tax: 

lo __ LiXr:tl 

a) 

pHc.l 

Ye• 
Load. X 
Store.Y 

b) 

~Yeo 
t 

b) 

pHc.2 
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Ko~ C ycnOBHYM nepeXOAOM H3o6~TCH Y3~0M rpa¢a: 

Bo 

Y•a 
!!!: !!!! 

a-) 

puc.3. 

KoUBHAY C 6e3ycnoBHHM nepeXOAOM: 

Bo 
1 :s,m---1 

a} 

pa:c.4. 

Kot.taHAw BY30B8. 8Jlt'OpHTMa: 

Bo 
J Cali, aubr -I 
I Call, aub I 

a) 

pHc.5. 

Yea 

Bo 

Yea 

b) 

I Y•• 
~ 

b) 

Yea 
[C8li~ ..Ubr 1 

I Call,.ub I 

b) 

llpH peanHaa~HH nepexo~ no Kn~qy c~ecTsyeT ~parMeHT anropHTMa, 
KOTOpYR COAS~HT CfiHCOK BCSX B03MOmHYX nepeXOAOB no COCTOJIH~ Kn~qa. 

OTOT ~parMSHT MY o603HaqaeM TaK: 

... 

1 p•: 

I 1 

J 
I 

>,' 

f 
1 
J 
'_:, 

~ ,, 
t 

:'1 
'i,''.j 

,i!l 
~ 

Yn 

Jlo 

j B.JII'l1 - ) ( B,JIXT1 I 
I J!.IIXT2 1 1 B,IIXT2 I 

a) b) 

pHC.6. 

C11J13YDI(H8 CHMBOJIY, XOTOpye MY HCfiOJib3Y8M TOr~1 KOr,Ita Ha O,IUiOM JmCT8 

OyMfll'H He.Jll>S.Ii npe,u;CTS:BHTL rpa4l Bcero aJII'OpR'l'Ma: 

Yea 

lo (1) •••• 0--- 4 ~ 
a) b) 

pxc.?. 

Ilpa.sMa J\BY!eJ)Horo nporpa!!IHpoBB.HKa 

OTH npaBHJia CJie~eT H3YQaT& fiOCJie 03HaKOMJI8HMJl C B~eHHYMH 
BYJ1e -o603HB.tl8HH.IUOI. 

,, 

l) Ha 6ytere nporpaMMB. HatlHHaeTCH B JI8BOM KpaAHeM yr'~ CBepXy 
C rDpM30HT8JI&HOt'O petSpa (pHC.9). ~ 3THM pe6poM nlm18TC& 38.t'OJIOBOK 
nporpaNMY. EcJIH BCTpell8.1lTCJl A8KJiapa~H, TO OHH nHJDYTCJl no 3THM pe6-
p8M KaK JIHHeAHYe KOMS.HAY• 

2) JlHHeAHYe KOM8.Ii,ltY (pile.!). KOMafiAb! BY30Ba anropHTMOB (pHc.5) 

H KOMRHAY 6eaycJIOBHOt'O nepeXOAa, ~t'MSHTY K~eA (pHC.~) B CJiytlae 

ropH30HT8JI&Horo pe6pa nHWyTCll no nop~y noA -~ pe6pou, s cny
qae sepTHK8JI&Horo pe6pa - cnpasa OT Hero. 

3) ECJIH MSTKa HaxOAHTCJl Ha ropH30HTaJibHOM pe~pe, TO OHa 0603Ha

qae'l'Cll B qeTwpeXyt'OJI&HHKe HS,U, pe6poM (pHc.2a), Ha B8p'l'JIK8J1bHOM pe!S
pe - cnesa oT nero. 
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4) KoMB.H,II,a yCJioBHoro nepexo~a o6oaHaqaeTCJ'I TpeyroJibHHKOM (pHCo 

3), BhiXO~ C peayJibT8TOM "J4CTKHa" (Yes ) o6oaHaqaeTCJ'I BepTHKaJibHI>IM 
pe6poM, 8 C peayJibT8TON "JlQlltl, 11 (Bo ) - l'OpH30HTaJibHhiM, 

llpaBaJ'I MeTKa JCJIOBHOI'O nepexo~a CT8BHTCJ'I HaJieBO OT BepTHKaJibH0-
1'0 pe6pa ( Yea) H 38KJinqaeTCR B qeTNP&XYI'OJibHHKo 

5) KoMa~a 6eaycJioBHoro rtepexo~ Ha ropHaOHTaJibHOM pe6pe o6o
aHaqaeTca BHJTpH qeTNP&XJI'OJibHHKa·no~ 3THM pe6poM (pHCo4a), aHa 
BepTHKaJibHOM - 060aHaqaeTCR BHaJIOI'HqHo, HO CnpaBa OT 3TOI'O pe6-
pa (pHCo4B) o 

6) llporpaMMa nKmeTCR CJieBa HanpaBOo EcJIH BCTpeTHJICJ'I yaeJI, TO 
npe~e acero H~o HarpyaHTb ropHaOHTaJI&Hoe pe6po KOMB.H,II,RMH, KOTopue 
6y~T BWOJIHI!TbCR B CJiyqae, eCJIH IIpe~KaT ~aeT peayJibT8T ".[om.", 
38T8M HarpyaHTb BepTHKaJibHOe pe6po, eCJIH npe~K8T ~aeT peayJibT8T "J4o
THH811o 

7) ECJIH ropHaOHTaJibHOe pe6po noJIHOCTbn HarpyseHo, TO H~o HaqH

HaTb HarpysaTb BepTHKaJibHOe pe6po, KOTOpoe H8XO~HTCR Ha HaH60Jiee 
6JIH3KO~ CTOpoHe K noCJie~HeMy HarpyseHHOMy I'OpH30HTaJibHOMy pe6pyo 

B) KoMB.H,II,Y 6eaycnoBHoro nepexo~a HcnoJibaynT TOJibKO npH nepexo~e 
Ha BepxHnn qacTb (Toe o yse HarpYJKeHHyn qacTb rprupa} o 

EcnH B nporpaMMe ( rpa4>e nporpaMMU) 6Wia OnHCBHa CTPJKTypa c Jie

ao~ M8TKO~, TO ~BHHJn M8TKY H8T CMHCJia OnRTb onHCUB8Tb Ha pe6pe rpa
~ao Ha pHCo~ JIHWHHe pe6pa, KOTopue co~eP*ST nOBTOpHoe OnHCBHHe JieBo~ 
M8TKH1aaqepKHyTYo 

llpH co6Jin~eHHH nyHKTOB 6,7,8 KOMB.H,II,u,nepe~an~e ynpaaneHHe 

CBepxy-BHH3, ycTpaHROTCI!, qTo npHBO~HT K JM8HbW&HHO 06~ero qHCJia 

KOMB.H,II,o 

9) llpH nporpaMMHpoBBHHH Knnqa fPpal'MeHT, co~epUIJIH~ nepexo~, 

38flHCUBa8TCR B TO~ nOCJie~OBaT8JlbHOCTH, B KOTOpo~ 3TO He06XO~HMO aJI

I'OpHTMJo 

10) PeKOHCTPYK~R TeKcTa nporpaMMU c ee rp~ecKoro Hao6p8llte
HHR npoHCXO~HT npH ~BHM8HHH no r~y CJI8B8 HanpaBO no qacOBO~ CTpeJI
Keo 

llpHMepo 

llpe~oJIOMHM, qTo HMeeTCR JIHHe~~ MaccHB ~HHO~ IOU RqeeK na
MRTH, co~epM~H~ HYJIH H e~KHH4Uo Heo6xo~HMo npoHaBeCTH no~cqeT Bcex 
e~HHHQ B 3TOM M8CCHB8 H npOH3B8CTH neqaTbo 
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PemeHHe 
3aee~eM KOHCT8HTY: 

CIOO co aHaqeHHeM "IOO"; 
CI co aHaqeHHeM "I" ; 
CO co aHaqeHHeM "0"; 
- Rqe~Ky naMRTH ~oaition 

6y4Jepa; 

6y~eM HCnOJib30B8Tb ~R HyMepa~H J'lqe~KH 

- Count 1 6y~eM HCnOJib30B8Tb KaK cqeTqHK e~HKQ; 
A - ~ aanoMHHBHHJ'I cqHTaHHoro Ko~ao 

Baa~e HanHW8M 38I'OJIOBOK aJII'OpHTMa H JCTBHOBHM HaqaJibHUe 3H8-

qeHHJ'I Position H Count 1 (CMopHco9)o 

~ oprBHHa~H ~KJia aaBe~eM neByn MeTKY C7clec,~anee npoqH-
TaeM aHaqeHHe a A c o~oBpeMeHHUM yweH&meHHeM Poeition Ha "1" • 
)4enaeM npoBepKy Poei tion Ha aHaqeHHe "0" o 

EcJIH Position ~ 0 , TO npoaepReTCI! aHaqeHHe A Ha HyJib. EcJIH 

A/.0, TO aHaqeHHe Count 1 yaeJIH~BaeM Ha "1" H nepe~aew ynpaBJieHHe 
Ha M8TKY O,cle , B npOTHBHOM CJiyqae COCTORHH8 Count 1 He M8HR8T
CR, a ynpaBJieHHe nepe~aeTCJ'I OnRTb Ha M8TKY O,ole o ECJIH Poeition-0, 
TO ynpaBJieHHe nepe~aeTCR Ha weTKY l1Dieh , nocne qero.eCJIH Af.O, 

TO aHaqeHHe Uount 1 yaeJIH~BaeTCJ'I Ha "1" H neqaTaeTCR co~epMHMOe 
Count 1 C noCJie~M OCTaHOBOM ~e~CTBHR aJII'OpHTM8o EcJIH AF0, TO 
npoH3BO~HTCR neqaTb cqeTqHKa e~HHHQ Count 1 C OK0~8HH8M ~e~CTBHJ'I 

anropHTMao 

--~--'---------, 

2 /_- - - - - ") 

''./ 
\ ------------- "'\ ____ ) 

pHco8o 
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MeTKH O,Cle,Stop A Ha pHC.9 nonsnn~TCR HecxonbKO pa3, noBTOpHoe 
HX o61.flsneHHe aaqepmyro. 

Ha pHc.IO noxasaHa TeKcTyan&Haa 3anHCb ~Horo anropHTNa, soc
CTaHOBJieHHaR no paHee OIIHCaHHOit CXeMe. 

COUft1 

CYCLB1 . 

K1 

S'roP.la 

0100a 
01 I 

LOU , 0100 
SfORB, POSITIOll 
LOAD , 00 
MORB, amlf'f1 
DAD , A 
LOAD , !OSI'.riOJI 
SOB 1 C1 
S'l'ORE, POSHIOR 
BZ , K 
LOAD , A 
BZ , CYCLE 
LOAD , COUH1 
ADD , 01 
S'l'ORB, 00Uft1 
B 1 CYCLE 
LOJ.D ' A 
BZ , S'fOPA 
LOAD , 00Uft1 
ADD , 01 
S'l'ORB, 00Uft1 
PRIH, 00Vft1 
S!OP ' 

00 I 
POSI'!IOR1 
OOUI!1 

100 
1 
0 

A 1 PHc.IU. 

3axJIIltleHHe 

fiepeqHcnHM npeHM~eCTBa OnHCaHHOrO MeTOJJ:a nporpaNMHpoBaHHR B 
cpaBHeHHH c APyrHMH cnoco6SMH: 

- JJ:ByMepMoe H3o6paaeHHe nporpaMMH no~HOCTbll OT06pa&aeT ~orHKy anro
pHTMB. H IIOllteT CJiylltHTb KaK HaqaJibHYII, TaK H KOHetlHNM JJ:OKyMeHTOMi 

- B npouecce 3KCnnyaT~H BH3YaJibHO npo~e HaxOJJ:HTb uecTa KoppeKTH
poBKH H npoBOAJiT:& He06XOJJ:HMHe HCnpaBneHHR; 

- nepeKOAJ~poBKa JJ:ByMepHoro H306pa&eHHR aJirOpHTMa B TeKCTyanbH~ ~p
IIY uollteT npoBOAJITbCR uexaHHqecKH na6opSHTou; 

- OmH6KH B npoQeCCe COCTaBJieHHR npo~ BCTpe~TCR ropa3JJ:O pexe, 

'leM IIpH TeKCTY8Jl:&H0M MeTOJJ:e nporpaMMHpOBaHHSI; 

- JJ:ByMepHoe H306pa&eHHe nporpauMN RBnReTCR fiOJIHNM, HcqepnHB~~HM JJ:O
KyMeHTOM ~R B03MOlltHHX ero tlHTaTeJielt. 
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B sBK~~qeHKe aaTop BNpaZaeT HCKpeHHmn 6~aroAapHOCTb A.A.XomeHKo 
M P.~.rs~uaRe sa o6eYBAeHHft H noM~ a no~roToaxe pyxonMeH ABHHOA 
padoTH K neQBTH. 
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PyKOnRCD llOCTynaHa B HS~aTeHbCKMI OT~eH 
~ OKTR6pg I9til ro~a. 
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lenc:J~ MHT8pncle'f ... ll Me70AJI AJIYI4e1)HOF"O J1p)l"p~ Ami UWKa 

MceNISnep, -IOIIIItf"O Hllf'IIIIAHOCTI> acceNti/lep•npor.,_ M o&Jerwll!lllllef'O ftOMCK 
OMIC!otc. ,Aay111e~ Mao6p- II ~MJIY C-'1 aa-HOii ~HIIIIMOCTM C TeiCCTyan~
HQA tooi)MOA aantfCM nporp- -1' c;nyliiMn MC~MIIIMM ,ROIC)'MeH'I'OM ne AaMHotll 
npor~. Aii)'Mep!iOe nporp~- OCHOIUIMO tta MCftOJfto-aMMM OJIM41HTMpo

IIIH- &a.apwoex rpa41oa, II ICOTOI*X )'1M M~DeT fUleAHKaT. 

Pa&Ta _,OIIHelta 8 Jla6opaTopMM lllolt.IM~Teii .. HOII TeKHMKM M aaTOMCITMSa!~HM 
OHM. 

teo~~~ .......... MIHIIOI"O MIICTIIT)'TI IIAeCIMWX MC~ ........ 'b6fa 1981 

Ll Ren Chi 11-81-671 
Two·D~menslonal Progr~Jng for the Assembler Language 

A method for two-dimensional programming for the ASSfMBLER language Is 
de~rlbe4. It enhances the ~lear representation of ASSEMBlER programs and 
simplifies the error checkne$1. The two-dimensional representation can give 
an exhausted and mutual equivalent to textual form documentation of the prog-· 
ram. The two-dimensional programming Is bes.d on the use of binary oriented 
graphs, where predicate Is a node. 

The Investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JIHA. 

Communication of the Joint Institute for •uclear Research. Dubna 1981 
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