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VIHTeJIJleKTya.nl>HbIe rpaWHqeCKl~e paõoxxe CTaHllIU'I SIBJIR:IOTCR: B3.lllliei1rn.li1MId 

aHeMeHTaMM cnCTeM aBTOMaTId3auHId Hay~HX J.1ccne~oBaHllli, npoeKTllpOB8HHR 
H yrrpaB~eHRR: rrpOH3BonCTBOM. TpeOOBaHRe jBe~qeHRR: RX RHTepaRTHBHHX 
B03MO:JKHOcTei1: I T. e. coxpaueaaa BpeMeHR peasnaa aa "I!o3,netícTBE"e" noxs
SOBaTeJIR: , pa.nHKa~l>HHM oopa30M BnllfleT Ha apXHTeKTYPY TaRHX CTaHUMH. 
rrepCOH~l>HHe ROMITl>IDTepH (ITR) Bc~enCTBHe CBoe~ YHRBepCa~l>HOCTR, a TaK
:JKe ManOM CKOpOCTH reHepa~H H300paxeHHR He rr03BO~IDT nOCTHql> BHCORO~ 

CTerreHH HHTepaKTRBHOCTH. BMecTe c TeM, B3HB ITK 3a OCHOBY rr norrO~HHB 

CrreIUlMl>IDlMH ys~aMPI nJIR: reaepanaa H xpaaeaaa R30Cípa:JKeHM, MOJKHO noJlY-. 
qHTl> CrrCTeMY co 3HaqHTe~l>HO y~yqrneHHHMM xapaKTepHCTHK~~. 

B naHHoi1: .cTaTl>e rrpeMaraeTCR rpaWrrqeCRa.H paOoqa.R: CTaH~R:, C03na
BaeMaH rro,noOHHM OOpa30M B KBTA OMEM. 

HaOop ~YH~~ CTaHurrrr CíH~ BHOpaH B OCHOBHOM B COOTBeTCTBRR c rrpo
eKTOM CGI /r/. 3TOT rrpoeKT rrpRB~eR Hac Oo~ee cOBepmeHHofi, qeM B GKS , 
MeTo~oR OOmeH~ YCTpoi1:cTBa c rrpHKnanHOH rrporpaMMoi1:, a TaKme Oo~ee 

OOraTHM H COBpeMeHHHM HaoopOM WYH~ npe~e Bcero ~ paCTpOBHX YCT
POi1:CTB. BMecTe c TeM B HaCTOflmee BpeMff MH OrpaHrrqH~C~ TeMH WYHKURR:
MH CGI , KOTopHe Korr.uerrTyaJll>HO He rrpOTHBOpeqaT GKS. /2/, HarrpRMep, 
RCRHIDqeHa ~yHKURR rrpHMoro 3anaHHH UBeTa H T.~. ITo TpeOOBaHHID rrO~l>-

SOBaTeJletl nOrrOJIHRTeJIl>HO BKJl~qeHH ~yHKllHR ~JI.H: rrpe.nCTaBJIeHRff ~oMaHotí, 

MapKepOB H TeKCTa R3 GKS-)D • 
ApXRTeRTypa crrCTeMN R300p~eHa Ha pllCYHRe.
 
Ha MeHe~ep B03JlO~eHH OOfl3aHHOCTR r~aBHoro .nRcrreTqepa CTaHURR,
 

a :HMeHHO: 
- yrrpaBJleHHe rpa~RqeCKRM KOHBefiepOM; 
- yrrpaBJIeHHe Oa3oi1: rpaWRqeCK~ naHHax B OCHOBHoi1: rraMffTH rn{; 
- CBH3l> C 3BM (RJlR BHnOJlHeHRe rrpRKJlBnHüH rrporpaMMH, eC~H CTaH

nRff RCrrOJll>3yeTcH aBTOHOMHO); 
- peaXB3a~ rpaWHqeCRRX ~YHKUHi1: BBo.na, ynpaB~eHmH CerMeHTaMH, 

a TaRXe ~YHKURi1: TaOJlRqHOrO crrocoOa 3anaHRH aTpHOYTOB. 
Ui MeHe~ep paOOT8eT no~ ynpaB~eHHeM rnTaTHOH onep8llHOHHOH CHCTeMH 

In< li "oomaeTcrr" c KOHBetíepoM qepe3 ~BOHHO-t1 c5y~ep, paSMemeHHHH B KOM
MYHHEaUROHHO! naMHTR, a TaK:JKe nocpenCTBOM rrpepHB8HHi1:.'/ ij 
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ROHBeftep rrpe~HaSHa~eH B OCHOBHOM ~ BHrrO~HeHRR rpa~MqeCKOrO BH
Boia, HO Ta~e crrOCOÓeH OKaSaTD YC~yrR MeHe~epy, HarrpRMep ~ pea
~HSaUKH HeKOTOpHX ~yHKURft rpa~~eCKOrO BBO~a. CBffSD BCeX Mo~y~e~ ROH
Be~epa OpraHR30BaHa ~epes Multibus • 

BxO~OM KOHBe~epa RBnHeTCn ~ByxrrOpTOBaR KOMMYHRRSUHOHHaR naMHTD 
eMKOCTDlO 128K ÓaHT. 'iC

MOSroM KOMBeftepa HB~eTCR ~KCrreT~ep, BHrrOAHeHHU! Ha Óa3e YHHBep
CanDHOrO 16-pa3p~oro MHKpOrrpOueccopa. OH ynpaBAaeT paÓOTO! BCeX ~ 

Mo~y~eft KOHBeftepa R HenOCpe~CTBeHHO 3MY~RpyeT Te rrpMMHTRBU, KOTopue 
He pea~30BaHH anrrapaTHO c nOMOmDlO crreurrpoueccopOB. 

Crreurrpoueccop - 24-pasp~Huft rrporpaMMHpyeMHH ceKllROHHHH rrpoueccop. 
Bo-rrepBHX, OH rrO~HOCTDlO opraHHsyeT BHrrO~HeHHe pH~a rrpHMHTRBOB (~OMa

HaR, rrpocTeftmne BH~H TeKCTa H T.~.), B~ID~aR rrpeoó~aSOBaHRe Koop~HHaT, 

rrpe~BapKTe~DHoe OTce~eHMe H ynpaB~eHKe reHepaTopOM ~RHMH. Bo-BTOPUX, 
OH Mo~eT ÓUTD HcrrO~DSOBaH ~RcneT~epOM KOHBeftepa K8K MOmHUH apR~eTR
~eCK~ corrpoueccop. 

CBHSD Me~y ~RcrreT~epOM R crreurrpoueCCOPOM ocymecTB~eTCH ~epe3 

~yxrropTOBYID.KOMMYHRKaUKOHHYID rraMHTD eMKOCTDlO 4K ÓaHT. llpR oópaÓOTKe 
~eftcTBKTe~DHHX ~Hce~ crreurrpoueccop MOEeT C~HTHBaTD H3 rr8MHTR ue~RKOM 

R~R rrop~OK, K~R MaHTKCCY c 8BTOMaTR~eCKH BOCCT8HaB~HBaeMHM CKPUTUM 
ÓRTOM. 

llPR pas~e~eHRR Tpy~a Me~y ~RcrreT~epOM R crreurrpoueccopOM ~HTU
B810TCR r~aBHHM oópaSOM BepORTHaR ~aCTOTa HcrrO~DSOBa~RH KOHKpeTHoft 
WYHKllRR R C~OEHOCTD a~ropHTMa ee pe~H3allHH. 

reHepaTOpu - aTO crre~'~R3HpOBaHHHe rrpoueccopu ~ pa3HHX a~e
MeHTOB K30ÓpaEeHHH. Ha BHxo~e K~oro reHepaTopa BupaóaTUB810TcR ~C
~eHHue Roop~RHaTU (2x14 ÓHT), ~eKC UBeTa (~o 12 ÓHT) , HOMep BH~eo
rra~TH R~H paóo~eft ~OCKOCTR (3 óRTa) , KOTopue rrocTyrralOT B illHHY PIXEL 
BUS • B03MOEHa rrap~e~DHaR paÓOTa ~O meCT~ reHepaTopOB.·]OCTyTI K 

mHHe yrrpaBAffeTCR rrocxe~OBaTe~DHOH rrpRopHTeTHOH uerro~Koft. 

B.HaCTOgmee Bpe~ pa3paÓOTaH renepaTOp ~~ pRcOBaHHH ~HHKft, 

KOHTypOB MHorQyro~DHRKOB, rrpOCTeftmero TeKCTa H MapKepOB. flHHHR MOrYT 
ÓUTD BOCDMK TRrrOB R KMeTD O~HO R3 16 3Ha~eHHH TOxmHHH. reHeprrpyeMHH 
KOHTyp MHOroyrO~DHHKOB rrOCH~aeTCH B paóoqyIO ~OCKOCTD ~ sarrO~HeHRR. 

~ RSOÓp~eHRR TeKCTa rrpe~aralOTcR TpR B03MOEHHx HanpaB~eHKR, a TaK
~e pa3~R~Hue Be~H~HHU IDHp~HH R BUCOTH 3HaKa. Oópa3UH 3HàKOB xpaHRTCR 
B rraMffTR reHep8Topa. 

B óy~ymeM rrpenYCM8TpRBae~CR B~lO~HTD B KOHBeftep crrenrrpoueccop 
~~ reHepaUMH KpRBUX BToporo rrop~Ka. 

MO~y~D OTCe~eHnR ~orrO~HRTeXDHO K CBoeH OCHOBHOH WYHKllHR crroco
óeH orrpene~HTD,HaxO~TCR ~ 3~aHHaR TO~Ka BHYTPR 3~8HHoro 3aMKHYTOrO 
KOHTypa H~H BHe ero, a TaIO[e,He rrepeceKaeT ~H reHepRpyeMaR ~HHRH He
KOTOpYID OKpeCTHOCTD yxaS8HHoft TO~KR. 3TH BOSMO~HOCTH RcrrO~D3~CH ~ 

no.rr.nep!tKH YCTpoftcTBa BBO~8 TRrra "ce~eKTOp". 

BRneOrraMffTD KMeeT oó~eM 1024x1024x8áft,a paÓO~Re ~OCKOCTH 1024x 
x1024xIóRT. rp8~R~ecKXi ~c~e~HHI KOHTpo~~ep rro~epxRBaeT WYH~K 

WINDOW, ZOOM. P~ H ARe, rrpJIMO~ nocryn nHcrreT~epa B BH~eOrraMR:TD, a 
TaIOlte ópencraa Opra.HR38.IUIlI sxa naa xoxaropa, 
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Bnneonpouecccp npeoõpasyer nOTOR .naHHbIX RS m~.neOIIaMJITH c yqeToM 
UBeTa, HpKOCTR MMepuaHRH B BR.ueOCRrHa~ .uAR .uRCrr~eH. OH ~e rrOSBOAReT 
H~O~Tb Ha HMeIDmYIDCH KapTHHY Ha 3KpaHe Mso6pameHRe MS .upyroro HCTO~
HHKa (axo ~OKaTOpa). 

MO.nY~b SarrO~HeHHH npe.uHaSHa~eH ,!(AR 6HCTpOrO SarrO~HeHMH ~Hryp C 
3aMKrryTbIM KOHTypOM. 3ano~HeHHe rrpOHSBO.uHTCH rro rrpHHUHny KOHTpO~ ~eT

HOCTR B MOMeHT nepeHoca HHwopMaUHR HS pa60~eH ~OCKOCTH B BR.ueOrraMHTb. 
B Ka~eCTBe Ta6~HUH UBeTOB Rcrro~bsyeTcH 6HCTpaH naMHTb er~{OCTbro 

256x24 6HT, sarpY3Ka H HSMeHeHHe KOTOpOM ocymecTB~IDTCH .uHcrreT~epOM. \!: 
~ BHBo.na Te~eBHSROHHoro Hso6p~eHn:H npKMeHHeTCH KONm~ep~ecKn:fi 

MOHHTOp C BHCOKO~ paspemaIDmeft crroco6HOCTbID. 

]RTepaTypa 
1.	 Information processing systems - Computei graphics - Computer 

Graphics Interface (Second Initial Draft)tISO TC97/sc21/wg 2 tNo)56 • 

2.	 A.c.KipR~OB. BH60p ~YHKUHM rpa~n:~ecKoH pa6o~eM CTaHURR Ha OCHOBe 
rrpoeKTa cTagnapTa CGI. OMffM P10-86-633, ny6Ha, 1986. 

PyKonaCb llocTynana B R3AaT~bCKRll OT~~ 
16 arrpanH 1987 rOAa. 
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EpYK K. H AP.	 Plü-87-253 
rpa~HqeCKaH pa60~aH CTaH~HH Hd 6a3e 
nepcoHanbHoro KOMnblOTepa 

Ilpezmar-aer ca onacaaae CTPYKTypbI H npanuanoa rroCTpOeHHH 
rpa~HqeCKOH pa60~eH CTaH~HH Ha OCHOBe rrepCOHanbHoro KOM
rrblOTepa. HCrronb30BaHHe Crre~HanbHWX AOrronHHTenbHWX Y3nOB 

MH reHepa~HH H XpaHeHHH H306pa~eHHH rr03BOnHeT 'pagHKanbHo 
COKpaTHTb BpeMH peaK~HH Ha "B03geHcTBHe" rrOnb30BaTenH 
H TaKHM 06pa30M rronyqHTb CHCTeMY C ynyqmeHHbMH HHTepaKTHB
HbMH B03MO~HOCTHMH. Ha60p iPYHK~HH CTaH~HH õsm BbI6paH B OC
HOBHOM B COOTBeTCTBHH C rrpOeKTOM CGI. 

Pa60Ta asmormaaa B JIa60paTOpHH BbIqHCnHTenbHOH TeXHHKH 
H aBTOMaTH3a~HH üHHH. 

Ilpenpaar Ü6õeAHHeHHo:rO HHCTHTYTaJIAepHbIx HCCJIeAoBaHHH. )ly6Ha 1987 

ITepeBog Ü.C.BHHorpagoBoH 

Bruck K. et aI. Plü-87-253 
The Personal ~omputer Based Graphic Workstation 

The structure and main principIes of the personal com
puter based graphic workstation are proposed. The applica
tion of special auxiliary modules for fast picture gene
ration and refresh storage allows one to decrease a user 
response time and so to obtain a system with better in
teractive possibilities. The set of workstation functions 
has been selected on the base of the CGI proposal. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1987 


