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0 HeTexaonorHqHOCTH aanucu nporpauM Ha aa~Kax nporpaYMHPo­

BBHHH HJIH B BH~e TpanHUHOHHUX 6JIOK-CX6M YTIOMHHaeT ~.B.Ben:D6HUKH" 

B YOHOrpaQ)HH 11TexHOJIOrHqeCKH~ KOlo!nJI6KC npOH3BO.IJ;CTBa nporpa.MM Ha 

EC cHi! I'[ B8CM-6" /I/. B Ramen pa6oTe npe)lnaraeTCH •HTepnpeTa­

UHR Ha06pa~eHHR R -nporpaMM VI.B.Ben:D6HUKOrO llpHY6HHT6n:DHO K npa­

BHJI8JII HablK8 CDT,-1 o V!ao6pa1K6HH6 R -nporpru.tM OCHOBa.HO H8 H.CITOJI:D-

30Ba.HHH opHeHTHpOB8HHUX HarpylKeHHblX rpaWoB. norH'l6CKH6 CTPYKTYPbl 

~a.HHbiX B em, OT06paJK.a!OTCR npaBHJiaYH, noaToMy npo6neMa Hao6palte­

HHR CTpyKTyp ~a.HHblX B COL CHHM86TCH o 

PacCMOTpHM npHMep Ha nporpaYMbl CDL-1 1 CM~CJIOB06 3H8'l6HH6 

KOTOporo ~JIH ~aHHOll pa60TH H6B81KHO~ 

warnino + text + info- oldpos - val: 

warninq out flaa, 

(was taa + info, inform + info, 

position + old pns; 

was cons + info, qet + info + val, 

outint1 +val, position + oldpos; 

outint1 +info, position+ 0ldpos);. 

B aToM npHMepe npennKaTH nonqepKHYTN. 

nJIH TIOHHMaHHR norH'l6CKO" crpyKTYPH 3Toro Tip8BI1318 CDL-1 

.IJ;aAHY era anrOJI:DHYID 38TIHC:D! 



procedure warninq (text, info) ; 
integer text,info,oldpos,val; 
~ if warning out flag 
~ if was tag {info) 

then~ inform (info); 
position (oldpos) 

end 

else if was cons (info) 
then~ get (info,val); 

outint1 (vaL) : 
position (oldpos) 

end 

else~ outint1 (info); 
position (oldpos) 

Tenep:o .lia.Ill!M .l(HarpaMMy npml9.lieHHOro npaJli!J!8.,KOTOPYJO Mli HaaOBeM CDL- npa.mr.l:IOM ITO TO:ti IlplPmHSf'ITO 3Ta CXe.Ma JIBJl.fiSTC.ff 0,1Ui03Ha1IHNM COOTBS'l'CTBHSM pyKOl!KCHOMy TSKC'cy 3TOI'O n:pa.mwa: 

HARNING + TEXT + INFO - OLDPOS - VAL: 

WARNING OUT FLAG, 

'------· 

WAS TAG+INFO 
INFORM+INFO, ' 
POSITION+OLDPOS 

~~~W~A~S~C~O~N~S~+~I~N~F~O~--~~; 
GET+INFO+VAL I 

OUTINT1+VAL, 
POSITION+OLDPOS 

'--------); OUTINT1+INFO, 
POSITION+OLDPOS 

P•c. I 
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Ha cxeMe Tpeyro.m;HI!KI! o6oaHa'lalOT yaJlli, pe6pa-a.nMepHa­

T~B~ npaBHna. HBA pe6poM MH sanHc~naeM npe~~KaT, no~ pe6poM -

,U8"CTBHH, KOTOp~e M~ BHTIOHHR8M, 8CHH JlOrH1.18CK08 3HaqeHH8 8TOrO 

TIP8:zlPIK8T& eCTI> 11 HCTHHa 11
• Pe6pa, ilAYlllH8 BHHS OT yana, COOTB8TCT­

BYIDT nepe.uaqe ynpaBneHHR v.a yana, ecnH era npe,UHKaT npHHRJI norH­

t~ecKoe aHa1.1eHI!le "noiK:r:.. 11 • 

na,:n;HM 11 CK8Jl8T 11 I!p8.1Hl.J1& 1 TOr,U& 1 8C1Hl H;ZJ;TH 113 B8pWHHbl. Tip&B~1Jla 

ITO ITYHKTHPHO" JIHHHH,OAH0Bp8M8HHO H TIOCJ18;ZJ;OB&T8J1l>HO HyMepyff yanbl. 

rpawa, TO M~ TIOJIY1.1HM anropHTM CQOTB8TCTBHff OpH8HTHpOB&HHOrO rpa­

wa ;ZJ;8HHOrO TipaBHJI& T8KCTyan:r:..HOtt SallHCH npaBHJia Ha H3HK8 CDL: 

.,..__ 

,----
1 

L 

l 
I L ___ _ 

l L----~~-;-) 
------ _') 

T&KHM 06p&SOM, npH HCITOJ11>30BaHHH 3TOrO M8TD;ZJ;a HS06paa8HHR 

ITpaBWI CDL B C'J4.Jf1 ero Ha.I'Jlfl,UHOCTH MOJKHO HCITOll:bSOB&T.D 

MBnOKBanHWHUHpOBaHHUX CTI8UHaiTHCTOB npH ITO~rOTOBKe 6DnhillKX npo­

rpBllli. C Hamem. T011KH 3p8HHR1 8'l'OT Ti'!IT CX8M TI03BOJifleT XOPOillO ,Z(OKy­

M8HTHpoBaTh OTqeTa no nporpaYMHOMY o6ecneqeHH~ 11 onHOBp8M8HH0 1 

HCITOJihayR weTo;n rnaBHoro nporpaMMHCTa, coKpa~nau. cpoK11 peanHaa­

UHH 60~WHX CHCT8M. 



,U:ByMepHOe HS06pa!:8Hl'Je npa:BHJI CDL MOlKHO 0606JnHT:D Ha BCe }[X 
CllliTaKCli'!eCI<ne KOHCTpj'Rllllli• )l.wl: l!JtJilOCTpaiJ;l!H STOI'O 06061!leHIDl. 
npRBe;:J;eM npRMSp TeRCTa, lWTOphrlt ?D,IJ;Sp;!Im:T M8TRH1 KOMa.JUUi Ciea­
YCJIOBHOrO BbiXO;n;a H3 npaBHJia c norw,recKHM aHalleHHSM 11JIOJIC:D 11 co aHa­
KoM 11

-
11 

• 

RULE: .L 
--.,:T.l,..:..PRE;;,::;D;,;I:,;C~A;,;T;;;E:.;1-''-!r• ----.f PREDICATE2, 

'~ ACTION1, '~ t ACTION2, 

AC'J'ION3, 

p f ____ / PltEDICJI..TES, 

M =~rACTIONS. 

'------· 
Puc. 3 

1 . . -) 

Tor~a 1 8CJIH CJI8,:n;OB8TI> OITHCaHHOMy aJirOpHTMy BOCCTaHOBJI8HHH 
TSKCTa npaB~IJia C IT011p8BKOl1: o6xo;n; npOH3BO~HTI> TQ,l!>KO ITO TOJICTblL! 
Jll·IHH.o:::u\1, HS paCCl'.iaTpHBB.fl TOHKHS .JI:WiiDI nepe.n;alllf ynpaBJISHH.ff, TO Alli 
ITO~~ CITS~Hli TSRCT: 

rule: 

predicate1, action1, 
n: (predicate2, action2,:n; 

action3,-); 

predicate4, 
m: (predicateS, actionS, :m;);. 

~ npaKTHK8 rrporpaMMHpDBaHHH 3atlaCTyiD BCTpetlaiDTCfi CHTya~HH, 
KOr~a DO T8KCTY rrporpaMMhl HYlKHO BOCCTaHOBHTI> 3KBHBaJI8HTHYID ea 
6JIDK-CX8My (,:n;JIH paa6opa rrporpaMMhl JIH60 ;n;JIH ee ,:n;oKyMeHTHpOBaHHff). 
CaM08 TPHBH8JII>H08 peweHH8 STOW. a~aqH - 3TO BCTpOMTI> B TPaHCJiff­
TOP CDL reHepaTOp CReJISTa rrpamrJI Ha AlJJlY. EoJiee CJIOJKHOS pemrume -



B~aB8TD llORHOB ~BYM8pH08 ~ao6paxeHH8 KaK ITpaBHH, TaK Jt1 BC8~ 

nporpawwa aa AUTIY nH6o Ha ~yroe, @•KcHpyromee rpa@H~ecKoe •ao6-

paseaue ycTpa~cTBa. HanpHMep, CK83l8T CaMara Cna*HOrO H TBKCTy­

anDHa CaMara 60JIDWOrO IIpa.BHJia B TpaHCllHTOpe CDL Ha B8CM-6 

uao6pazaeTcR nanHocTDID Ha AUTIY des THnHqH~ paapHBOB ~na cnoE­

HHX 63IOK-CX8Y, KOr~a Mbl ITHTaS:MCH HX l1806pa3HT» Ha JH1CT8X.;6yMa­

rH. O~HaKo donbmon noTpe6aocTH np• RHTeHCKBHo~ pa6oTe rro~aoBaTe­

na B B~aqe Ha AUITY cKeneTa npaBHna ReT, TaK KaK CKeneT aqeH~ 

~31HHHOro npaBHJia MOaHa ITaCTpaHT~ BPY~YID BCera sa HSCKOJIDKO MH­

HYT. 
B ~an»He~en qacTH ~aHaa~ pa60TH 6y~eT rroKaaaao,RaK MamHO 

HCIT03lD80BaTD ~ByMepH08 l1806pa~8Hl18 ITpaBH3l ITpH ITOHCKB OWH60K, 

6anee Taro, cTaHBT oqeBH~HHM, qTa HeKoTophle TPY~HaynoBHMble B 

T8KCT8 arnH6KH ITPaKTHqecKH H8Ba8MO&Hhl ITpH rpaWHqSCKOM Haa6pa~e­

HHH np8Bl131 o 

O,n~~oii H3 TRinftilllt1{ OllJK60EC ITOJih80BaT6JUI COL a::BJI.KeT-

CH HenpaBH3lDHaR CTpyKTypHaa~HR CKa60K npH nepeqRCll8HHH ~3lHHHaro 

pa~a aiTbT8pHaTHB, BHyTpH KOTapHX Tome rrpHCYTCTBYIDT CKa6aqaHe 

CTpyKTypbl. Boa6~e B ff3HKax, HCITanDSYID~HX anepaqROHHH8 CK06KH 

/ B cnL :- STa 11 (
11 , 

11 )
11 , a B Anrane -begin, end /, 3TO Tl'I­

rrHqaHe 0WH6KH. ilpH ITBpBOn ~e IT0ITblTK8 HCITORD30BaTb Harpy~eHHble 

rpa@H ~nH Hao6pazeHHH npaa•n CDL 6hlna o6aapy~eHa cTapaa omH6Ka 

B reHepaTOpe KaAOB ~3lR MaKpOCaB ITORbSOBaTena B TpaHCllHTOpe CDL-1 

Ha ESCM-6 H aa HeCKOnDKa qacaB y~anocb Boo6~e Ha6aBHTDCR 

aT BCBX ll0A06HHX OWHdDK H H8TO~OCT6~ B STaM TpaHCRRTape. 

PaccwoTpHY HapHCOBaHHyro B@ille cKeneTHyro cxeuy, wao6pa~an~yn 

KOppeKTHoe rrpaaano.Terrepb n~ aaarro~ CXeMY rrpaaana c He­

npaBH31DHa" paCCTaHOBKO~ CK060K: 

T ' (.,..,.--"-T~-

F 
~-T'----); 

F 
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B CDL -npaBHRe aaKpNBaiD~aR CKo6Ka He MO~BT CTOHTb Ha pe6-
pe rpawa, MCXOAH~eM "" yarra rpa@a no rop•aoHTan•. Han•~•• aTo~ om•6rr• TPYAHO 06Hapy~T> ••ayan>HO no T8HCTY npa.Mna. 

Tiepe~ncneHHNB 3MITMpuqecKHB HaxO~KH H HX npOCTOTa B HCITOJlb­
aOBaHHH HaMHOrO 06HBr1laiDT TBITBpb B08MOZHOCTb CTporo~ ~6TBRH3~HH 
TPaHOJIHTOpou OTPYKTYPHhlX omu6oK nonbaOBaTena B era rrpaBunax H 
~C~Oro HX RC~eHRa.3aO~HO OTMBTHMs 'llTO HY8HHO CDL B CU­ny CTpOI'OJ! CTPY!<'l'YJlHOCTI! rrpallWl ,!tOnyCKaeT !!pOCTOe peme~e 
3TO~ 3~aqu, KOTOpaH HBJIHBTCH KaMHBM npBTKHOBBHHH ~Jlff H8B80THUX 
HaY HBCTPYKTypHUX fl8~KOB. 

,1lorrycTm.s, 11To 

K 

e 

" 
n 

p 

ecTb nop~KOB~ Howep yana npaBuna, rronyqaeMHA BHmeoTIH­
caHHaM anropMTMOM (OM, CTp,5); 

- TBKymee 'llHCHO OTKpHBa~~HX CK060K B rrpaBHHBi 
- TBKy~ee qucno aaKpHBaromux CKo6oK B npaBune; 

true pe6po't- yxaaaTBJlb Tl1na 
false peO'po f Texymero peO:pa; 

BCTb cqeT'llMK Y3JIOB ITpaBHJla Ha pe6pe 
npe~WBCTBJBT OTKPHBaromaa CK06Ka. 

TRUE t KOTOP:bllo! HB 

TOrAa MO&~O UOQTPDHTb anropHTM CTpOrO~ HOK8JlH8~l1H OmHO'OK ITpM CH060~0~ CTpy!CTYPM33~·· nprumn CDL , 
STOT anropMTM Hao6pa&eH Ha pHcyHKe 5. 

3aK1IIOqeH~e 

0nMCSHH8H WBTO~HK8 pa60TH C ~BYMBpH~ M306paaeH~6M TIPaBHll cnL 6ana npoBepeHa Ha Ha~naiD~eu na6opaHTe. B TeqeHl1e rrepBux 
1l6Tupex 1l8COB STOT COTPY~HHK.CyMBll ITOllHOC~DIO paao6paTDCH B no­
CTaHOBK8 3~8~H H WBTO~e ee pemSHHH, ITOCTpOHll rpaWu ~llH !2 rrpasHn cpe~Hea Tpy~HOCTH H Haman BOO OWH6K•• B ITOCROAY~~·e 4 
1la08 6~11 COCTBBllBH rpaW ~llH CaMOrO Alll1HHOrO npaBH118 B TpaHCllH­
TOpB COL M C HCTIOJID80B81Hf614 TOllbKO qTO HapHCOBaHHOrO rpa({la 6WI 6B8DmH60qaQ BOCCT8HOBJ16H TBKCT npaBHJia. 

IIm'lxonorHH nporpa~uucTa TaRQBa, 'tlTO oH npH paapa6oTKe anro­
pHTMa CTP6MHTCH pa36HTD CHOERH~ anropHTM HS qaCTHNS anropl1TMN. 
Tpy~HOCTM ITOCTPOBHHH 0K060qH~X CTpyKTyp CTIOC06CTBYBT aTOMY paa­
~6116HHID. B HTOre peayllDTHpyD~aH nporpaYM8 COCTOHT H8 6011DWOrO 
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"" 

4K~,·-~L·,~~~,~o~. M:~c~H~H~T~aK~~c~H~~~K~'E"~K~+~1~.~~ .. , 
N:=TRUE, ~eCKH~ N:=TRUE, 

• • • 
'"w..---------~~-------------e .. ,M' - BllXOI\ HS 

P:=1, paaOop 

AJII'OHITM 
TO~Ofi liOKAITM3~ 

Olli!IBOK Cl{QBO'lill!X 
CTPYKTYP IIPABKRA 

CDL 

L.------p·,•"•P•+•1--------; ~) ; 

! { .. ( K < L, • :f., 
< .. ; -- .. '~ • JIHIDHR.fi ( Ha pe6pe TRtTE 'M_' 

1 N :FALSE. • # M. 
< > JIHIDHRR ( Ha pe6pe FALSE 

1 
• ' 

~--------------------------'M)' I " ) II , 1 
! ., ( L < !>1 'M' 

<::» <.,I OTKpbiBB.IO~HX CK060K M8Hbmep 1 ,., 

3a.KpblBaJO~X N=TRUE, 

"t"i-::r--------------. .. 
Ha pe6pe TRUE CTOWl') ,M, 

" . " :p; 
~~~-------------------:M~;~~~ 

" <t:777----"~'----. 

L----------~; '...---~ 
• L---------·M . 

fuc.5 



~Hcna TIPaBHn, 3H8~Ten~H8H ~aCT~ H3 KOTOpHX BN3UB8eTCR TOn~KO 
B O~HOM MeCTe nporpaMMhl. Mao6paK8HM6 rpa@aMM TipaBHn CDL Cll0C06-
CTBY6T H8m'JC81H'll0 He paa.n;eJielniOro Ha OT.IJ;8.7ID.HHe rrpamiJIB. a.JII'OpHTMa. 
Hep8S,ZJ;8116HHbi6 npaa11na B CDL pa60T810T 6NCTpee H 3aHHM8IOT M6H:&ID6 
MeCTa B IIruJI.qTH.llpH HCITOJr030BalmH TpaHCJIHTOpa COL-2 He06XO.D;I1IIIIOCTE: 
B T8KO~ pyqao~ OllTHMl138UI1H H6T 1 T8K KaK STOT TpaHC11HTOP aBTOMa­
TH~6CKH YCTPaHHeT llpaBHna, KOTOpHe BH3biBaiDTCH T011:&KO B O,ZJ;HOM 
MecTe/6/, ABTop~ B~paEa~T Onaro~apHOCT> A.KopHeMqyKy aa pH~ ~eH­
HhlX COB6TOB 1 KOTOpHe 6Hnl1 yqT8HH TipM TIO,ZJ;rOTOBK6 ny6nHK8~HH. 
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