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1. BB8,[\8Hl-18 

B ,[\aHHOM pa6oTe on1-1cb!Ba8TCH CTPYKTypa rpa¢1-1qecKoro 
nporpaMMHoro o6ecneqeHHH, pa6oTalO~ero Ha 3BM THna VAX 
B 0Hffi1 no,[\ ynpaBneH1-1eM onepaQHOHHhIX CHcTeM VMS. 

B 3TO o6ecneqeHHe BXO,J:\HT rpa¢H98CK!-1e naKeTbl GKS, 
GKS-3D /1/, WAND, DECWINDOWS ,a TaKJKe PH,J:\ naKeTOB H 
KOMaH,[\, pa3pa60TaHHb!X B CERN /2,3/ .H MO,[\H¢HQHPOBaHHhIX 
c Y98TOM oco6eHHOCT8M pa60Tbl Ha. VAX 3BM 0Hffi1. 

TepMHH "Mall!l-1HHaH rpa¢HKa" onpe,[leneH M8lK,J:\YHapO,[\HOM 
opraHH3aQH8M no CTaH,[\apTH3aQ!-1H (ISO) KaK COBOKYnHOCTb 
MeTO,J:\OB H cpe,[\CTB ,[\nH npeo6pa3oBaHHH ,[\aHHhIX B rpa¢uqecKyro 
¢OPMY npe,[\CTaBn8Hl-1H H H3 rpa¢H98CKOM ¢opMbl npe,[\CTaBneHHH C 
nOMO~blO 3BM /1/. 

. B 1985 r. ISO 6bln npHHHT M8lK,[\yHapO,[\Hb!M CTaH,[\apT Mall!MHHOM 
rpa¢HKH ,[\flH ,J:\BYXM8PHhIX npi1noJKeHm1 - Graphical Kernel System 
(GKS), a B 1988 r. npe,[\noJKeH npoeKT nonHoro MSlK,J:\YHapo,[\Horo 
CTaH,[\apTa ,[\flH TP8XM8PHhIX npHnOlK8HHM GKS-3D. 

H3 nporpaMHhIX cpe,[\CTB · MannmHot1 rpa¢MKH GKS · Ha VAX 3BM B 
. omm n0,[\,[\8plKt1BalOTCH ( no flMQ8H31111 CERN) rpa¢H98CKH8 naK8Tbl 

GKSGRAL H GKSGRAL-3D. 
KpoMe Toro, ,[\flH rpa¢H98CKOM CTaHQMl1 Megatek Whizzard-7555; 

OOM8PlKMBaeTCH (no nHQ8H3HH CERN) cneQHanM3HpoBaHHb!M naKeT 
WAND ,[\flH Tp8XM8PHhIX npHnOlK8HHM. Ha 3TOT.naKeT opM8HTHPOBaHa 
l1HTepaKTHBHaH nporpaMMa npOCMOTpa C06b!Tl1M.DELGRA, C03,[\aHHaH 
B CERN ,[\flH ycTaHOBKH DELPHI, H pa6oTalO~aH Ha MicroVAX II B 
nBTA OHHH /4/. . 

0TM8Tl1M, 9TO naK8ThI GKSGRAL H GKSGRAL-3D HCOOflb3YIDT O,[\HH 
H Te lK8 ,[\pa~B8Pbl ,[\flH rpa¢H98CKHX YCTpOMCTB C ,[\BYXM8PHOM 

rpa¢HKOM. TaKHM o6pa30M, c¢epa npHM8H8HHM 3THX naKeTOB 
cne,[\yro~aH : 

GKSGRAL 3.2 - VAX, MicroVAX II (KpoMe Megatek) 
GKSGRAL-3D 2.0 - VAX, MicroVAX II (Megatek - 3D rpa¢11Ka) 
WAND. 4.0 - MicroVAX II (TOflbKO Megatek). · 

B nocne,[\Hee apeMH mMpOKoe pacnpocTpaHeHHe nonyqHnM naKeTbl 
C8T8BOM rpa¢HKH X-WINDOWS , no3BOflH!O~Me pa3,[\8flHTb rpa¢H98CKHM 
Bb!BO,[\ Ha pa3Hbl8 Y3flbl C8TH. Ha VAX 3BM nBTA OHHH no,[\,[\epJKMBaeTCH 
nporpaMMHb!M 1mTep¢eMc Xll (CERN) K cTaH,[\apTHOMY ceTeBoMy naKeTy 
DECWINDOWS. B KaqecTBe X-TepMHHanoB (rpa¢M98CKMX cTaHQMM, 
no,[\,[\epJKHBaeMb!X DECWINDOWS) MoryT 6hITb ttcnonb30BaHbl: 

- VAXstation, 
- DECstation, 
- IBM PC 386,486 (MSDOS, C8T8BOM cepBep PCSA H 

ceTeBaH rpa¢MKa DWDOS386), 
- IBM PC 386,486 (UNIX, Xll). 

~anee OCHOBHOe BHMMaHHe 6y,[\eT Y,J:\8flHTbCH rpa¢M98CKMM naKeTaM 
GKS B CHflY HX HaH60flblli8M pacnpocTpaHeHHOCTH Ha VAX 3BM B OHHH. 



2. rpaqi1,1qecK11e IlaKeTbl GKSGRAL 11 GKSGRAL-3D 

2.1.CTPYK~ypa .KaTa.noroB 

~n.H COBMeCTHMOCTH'C VAX- CERN HaMH coxpaHeHa CTPYKTypa 
KaTanoroB, IlPHH.HTa.H B CERN ,Qn.H pa3Mell.leHl1H rpa(f)H98CKOI'O 
nporpaMMHoro o6ec□eGeHH.H /5/: 

gks_root: [xxx] , r.Qe 
gks_root == "ddcu:[cern.gks.pro.]", 

ddcu 

xxx = mgr 

lib 
exe 
dat 
hlp 

dm6 
utl 

- qi11311qecKm1 a,Qpec ,Ql1CKOBO,Qa C nporpaMMHb!M 
06ecaeGeH11eM CERN, · 
KOMaH,QHble (:!Jafmbl Ha □OCTaHOBKY nporpaMMHOro 
06ecaeGeH11.H, 
Oo'eKTHble 6116flHOTeK11, 

- 11C□OnH.HeMble cnyJKe6Hble aporpaMMbl, 
- KOHqi11rypaQl10HHble qiaHnbl, 
- ¢a~nbl c KpaTKHM 6n11caH11eM rpaqi11qecK11x aaKeToB 

11 KOMaH,Q, 
- ,neMOHCTpaQHOHHble (TeCTOBble) qiaHnbl, 
- qiaHnbl Ha· .H3blK8 onpe,QeneHH.H KOMaH,Q l1 TeKCTbl 

cnyJKe6HblX □porpaMM. 
~aHnbl H3. □0.QKaTanora hlp, MO.QH$l1QHpoBaHHwe c yGeTOM 

oco6eHHOCTeH pa6oTbl Ha VAX 3BM OHM, 3aHeceHbl B 6116n110TeKy 
"hlp$library" == "jinr_root: [hlp]cern."hlb", c TeM GT06b! 
l1M8Tb K HHM .QOCTY□ C □OMOll.lblO KOMaH,Qbl help. TaK, KpaTKOe 
QllHCaHHe □aKeTOB GKS MOJKHO. □onyGHTb C □OMCill.lblO KOMaH,Qbl: 
$ help -gks · 

□pH HHHQHanH3aQHH CHCT8Mbl BO BpeM.H pa60Tbl KOMaH,QHOK 
npoqe.Qypbl systartup 3anycKaeTC.H apoue.Qypa gksstart 1,13 
KaTanora gks_root: [mgr] .Qn.H o□pe.QeneHH.H nor1-1qecKHX HMeH, · 
H806XO,QHMblX ,Qn.H pa60Tbl □aKeTOB GKS. 3TH HMeHa MOJKHO □onyGHTb 
C □OMOll.l_blO KOMaH,Qbl : show logical gks* . 

2.2.06'eKTHble 6H6nHOTeKH 

B KaTanore gks_root:[lib] Haxo.Q~Tc.H 2 pa3,Qen:;reMble 
o6'eKTHble 6H6n110TeKH gks.olb H gks3d~olb H Ha6op He pa3.Qe~ 
fl.H8MblX o6'eKTHblX 6H6nHOT8K. ~OCTY□ K □O,Q□porpaMMaM naKeTOB 
B03MOJKeH C IlOMO~blO KOMaH,nhl link ~BYMH cnoco6aMH: 

1) Pa3,Qen.HeMbl8 6H6nHOT8K11 

link myprog,gks/lib 
link myprog,gks3d/lib 

GKSGRAL 
GKSGRAL-3D. 

Pa3,Q8fl.H8Mble 61,16n110TeKH gks 1,1'gks3d
0 

y;Ke'o6pa6oTaHbl 
KOM□OHOBll.lHKOM C uenbID pa3peweHl1.H CCblnOK M8;K,Qy COCTaBn.HIDll.ll1Ml1 
HX MO.QYnHMH, GTO pe3Y.O COKPalllaeT BpeM.H C60pKH np11Kna,QHOh 
nporpaMMbl. KpoMe Toro,o6·eKTHbIM KO.Q MO.QyneA 113 pa3.QenHeMoA 
6116nHOT8KH He BKfllOGaeTC.H B HC□OnH.H8MblM o6pa3 nporpaMMbl, 
GTO 3HaGHTenbHO YM8HbwaeT ero pa3Mepbl. 

2 .... •. 

./ 

' '' l 

\ . 

../ 

2) Hepa3.Qen.HeMble 6H6n110TeK11 

link myprog,gks_lib/opt 
link myprog,gks3d_lib/opt 

3. rpaqi11qecK11e.cTaHQl1l1 

- GKSGRAL 
GKSGRAL--:3D. 

rpaqi11qecKa.H cTaHQH.H, no TepM11Honor1-111 GKS, 3TO rpaqi1,1qecKoe 
YCTPOMCTBO C O,QHHM Hnl1 H8CKOnbKHMH YCTPOMCTBaMH"BBO,Qa. E!O 
MOJKeT.6blTb 11 rpaq>H98CKHM ,Ql1C□neH H rpa¢onocTPOHTenb 
(HeHHTepaKTHBHa.H rpaqi11qecKaH CTaHQH.H). 

C□HCOK .- rpaq>HGeCKl1X CTaHQHH, . HMe!Oll.lHXC.H Ha MaIIIHHax ·VAX B 
OHHH (c YKa3aHHeM HX GKS TH□OB H HMeH) □PHBe,QeH B Ta6nHQe. 
, B KaGeCTBe rpaq>HGeCKl1X CTaHQ;fA B OHHH ll!HPOKO HC□Onb3YJOTC.H 
nepcoHanbHble KOM□blOTepbl Tl1□a IBM PC pa3HblX MO,QHqlHKaQHM. 
Bb!XO,Q.Ha VAX OCYll.l8CTBn.HeTC.H □ocpe,QCTBOM nporpaMM-3Myn.HTOPOB 
rpa¢11qecKHX ,QHC□neeB. 3Myn.HTOPbl pa60TaJOT B cpe,Qe MS-DOSH 
HacTpa11BalOTC.H Ha □O,QXO.Q.Hllll1H ceTeBOH □pOTOKOfl 

;-- JINET (RS-232C), . 
- ETHERNET ( PCSA, LAT ; NFS, TCP /IP) •. 
CilHCOK MH8MOHHGeCKHX HMeH rpaqi11qecKHX CTaHQl1M H HX TH□OB, 

□o,Q,QepJKHBaeMblX □aKeTaMl1 GKSGRAL, MOJKHO □onyqHTb C □OMOll.lblO 
KOMaH,Qbl: type gks$gtsdev. 

B·np11Kna.QHOM aporpaMMe KaJK.Qa.H rpaqi1,1qecKa.H cTaHQH.H 3a.QaeTc.H 
CBOl1M H,QeHTl1qlHKaTOPOM, H,QeHTHqlHKaTopoM C08,QHH8Hl1.H H TH□OM [ 2, 3 ]: 

* include 'gks$gtsdev· - C□HCOK HMeH CTaHQHM 

call gopwk (iwk,icon,iwktyp) - OTKPbITb CTaHQHIO (GKS) 
HnH ,, 

call iopwk (iwk,icon,iwktyp) - OTKpbITb CTaHQHIO (HIGZ, □5): 

3,QeCb iwk - H,QeHTHq>HKaTop CTaHQl-111, 
icon - H,QeHTHq>HKaTOP coe,QHHeHH.H, 
iwktyp - TH□ CTaHQHH (11n11 ee HM.fl 113 gks$gtsdev). 

rpaqio□OCTPOHTenH ( □nOTT8Pbl) Hp-7475 A4 H □pHHTepbl 
Hp laserjet·II Ha VAX-8350 pa60TaJOT B peJKHMe 06ll.lero ,QOCTy□a. 
OHH □o.QKJIJOGeHbl K DECSERVER 11 .Qn.H HHX o□pe.neneHbl BblXO.QHble 
Cl1CTeMHb18 oqepe,QH. HMeHa oqepe,QeM MOJKHO nonyqHTb C □OMOll.lblO 

KOMaH.Q : Show queue *plots* , Show queue *laser*.· · 
□pH 3a,QaHHl1 H,QeHTH$HKaTopa COe,Q1-1HeH11.H B HHTepBaJie 

100 <icon< 199 ,Qn.H □nOTTepoB Hp-7475 (iwktyp:4011,4012) 
□aKeTbl GKSGRAL C03.QaJOT BblXO.QHOM KOMaH.QHhIM qiaMn c HMeHeM: 
plO<iwktyp>.plt. 3TOT q>aMn BbIBO,QHTC.H Ha □fl0TT8P KOMaH,QOM 
print C yKa3aHHeM HMeHH CHCT8MHOM oqepe,QH, Ha□pHMep: 

$ print/queue=mainl_plotsl pl04011.plt. 

na3epHb18 □pHHTepbl Hp laserjet II He □O,Q,Qep;KHBaJOTC.H □aKeTaM;f 
GKSGRAL, HO nocpe,QCTBOM □porpaMM-3Myn.HTOpoB rpaq>HGeCKl1X 
,QHC□neeB MOJKHO nonyGHTb Ha 3THX □pHHTepax KO□HIO 11306paJKeHH.H 
c 3KpaHa. (3Myn.HTOP ST240 - KnaBHllll-1 ALT-0, TEEMTALK -
KnaBHIIIH ALT-Q) .. , . 
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Ta6m1ua 

rpa¢M9eCKMe YCTPOHCTBa 3BM TM□a VAX B OH.ffi1 

: rpa¢M9eCKOe 
: YCTPOHCTBO 

: □O~KnroqeHMe : 3MYnHTOP 
I I 
I I 

: GKS-nm/MMH 
: YCTPOHCTBa 

:----------------:-------------:--------------:--------------
: VT-330 · : Decserver : : 1020 /vt240 
: : Vax-8350 : : 103 /t4014 
1 ________________ 1 _____________ , ____ . _________ 1 _____________ _ 

: Megatek : Unibus : · : 63000/megatk 
: Whizzard-3355, : Izot-1055c : : · 
: joystick, tablet: : : , 
:----------·-----:-· .----------:'. ~----------- --!----· ---------: 
: Megatek : DRllW : : 63000/megatk 
: Whizzard-7555, : MicroVAX II : :· 
: joystick,mouse : : : 
!----------------:· ---------· --:-------- ·-----: 
: Hp-7475 ·A4 : Decserver : : 4011 /h475p4 : 
: • : Vax..:8350 : : 4012 /h47514 : 
: ------- •• ----. C • :·- ,, ~---------: • -------------:--------------I 
: IBM PC/xt, : multiplexor : St240 : 101 /t4010 

CGA : Izot-1055c, : Mskermit : 
: Jinet · : : 

, : .(RS-232c) .. : : 
t ----------------: -------------: -------.-------: --------------
: IBM PC/at 286, : Jinet, : Zstem240 : 1030 /vt340 
: : (RS-232c) : : 

386, : Ethernet : ·Teemtalk : 121 /t4107 
: EGA, VGA : (LAT) : Zstem240 : 1030 /vt340 
:---·-------_·---:-------------:- _·_·-- .. ------:--. -----------~ 

IBM PC/at 386, : Ethernet :ctecw$terminal : 1030 /vt340 : 
486, : (LAT) : : : 

VGA~ mouse : : : : 
PCSA, DWDOS386 

:----------------:-------------
IBM PC/at 386, 

486 
VGA, mouse 
UNIX, Xll 

: Ethernet 
(TCP/IP) , I 

I 
I 
I 
I 

Xterm 

I I I 

:----------------:----. --------:--------------: 
: HP laserjet II : DECSERVER : ST240 (alt-a): 

(I/0 serial) : VAX-8350 : Teemtalk 
. (alt-g) 

4. rpa¢M9e_CKMM MeTa¢a11n GKSM 

103 /t4014 

" . 
□o o□pe~eneHMID ISO rpa¢M9eCKMH MeTa¢aAn □pe~cTaBnHeT 

C060H H83aBMCMMbll1 KaK OT YCTpOHCTB, TaK M OT □p1,moJKe1mh 
MeXaHM3M □epeAa9M M xpaHeHMH rpa¢11qeCKMX AaHHb!X /3/. 
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~OpMaT H co~epJKaHHe 3a□MCeM MeTa¢aHna GKSM O□HCaHhl B 
□PMnoJKeHMH E CTaH~apTa GKS, M □03TOMY OH M3B8CTeH eme M 
KaK Appendix E MeTa¢aHn. · 

B 1988 r. ISO 6Nn □PMHHT B Ka9eCTBe CTaH~apTa Computer 
Graphic Metafile ( CGM). □ocKOnbKY □epBOHaqanbHaH BepcHH 
CGM He □OMePJKMBaeT cerMeHTaQMID M 3D-□pMMMTMBW,OH He 
3aMeHMn C060H B □Pl·WOJKeHI1HX MeTa¢a11n GKSM. 

TM□ (MMH) rpa¢M9eCKOM CTaHQMM ~nH MeTa¢a11na o□pe~eneH 
B peaml3aQHM GTSGRAL KaK 

GKS-2D: BbIBO~ - 4 (mae2do) 
BBO~ - 5 Cmae2di) . 

BBOA/BbIBO~ AnH MeTa¢a11na Appendix 3D B HaCT0Hme1:1 
peanM3aQHM GKS-3D He BKnroqeH:_ Oope~eneH BbIBO~ TOnbKO 
ABYXMePHOH (z=O) □poeKQMH rpa¢M9eCKMX M306paJKeHMH. 

GKS-3D: Bh!BOA - 10201 (maexdo). 
,UnH BbIBOAa MeTa¢af1na Ha KaKoe-TO rpa¢H9eCKOe 

YCTPOflCTBO ( AMC□nei1, □noT'I'ep, □PMHTep). Heo6xo~HM 
1-nnepripeTaTop MeTa¢aHna . AJIH 3TOro YCTPOMCTBa. TaKHM 
l1HTep□peTaTOPOM HBnHeTCH □porpaMMa GRVIEW M3 KaTanora 
gks_root:[utl] 11 pa6oTaromMe Ha ee ocaoBe KOMaHAW 
GRVIEW M GRCONV /12/: 

GRVIEW - OT06paJKeHMe 11 peAaKTMPOBaHMe MeTa¢aHna Ha 
rpa¢11qecKOM TepMMHane, 
BbIBO~ 11 KO□MPOBaHMe MeTa¢ahnoB, 

GRCONV - □peo6pa30BaHMe MeTa¢a11na K ¢opMaTy, □pHrO~HOMY 
~nH Bh!BO~a Ha rpa¢M9eCKOe YCTPOMCTBO. 

□pH a~a□TaQHM B OH.ffi1 B03MOJKHOCTM □porpaMMU GRVIEW 
pacnmpeHU 3a C9eT BKnroqeHHH B q11cno □oM·epJKMBaeMb!X ero 
YCTPOHCTB, □nOTTepa Hp-7475 A4. ~OpMaT KOMaHA GRVIEW M 
GRCONV MOJKHO. □ony911Tb C □OMOmbro KOMaH~U help. 3A8Cb JKe 
orpaHM9MMCH nHlllb onMCaHMeM □poBe~eHHbIX 113MeH8HHfl B 
onpeAeneHl1l1 KOMaHA .' . HMeeM ~nH GRCONV : 

GRCONV MMH MeTa_¢a11na /1rnanM¢11KaTop[=3Ha9eH11e] 

KBanM¢MKaTop otyp 3a~aeT MMH BblBO~HOI'O ycTpOHCTBa II 

¢opMaT BhlBOAa /otyp=h475p4 - Hp-7475 Portrait A4, 
/otyp=h47514 - Hp-7475 Landscape A4. 

□ony9eHHUl'.i (!JaHn Bh!BOAMTCH Ha , □nOTTep KOMaH~Ol1 

$ print/queue=mainl_plots2 plO<iwktyp>.plt , r~e 

iwktyp = 4011 AnH h475p4, . 4012 ~nH h47514. 

He~OCTaromMe □apaMeTpu nporpaMMa GRVIEW 3a□palllMBaeT B 
AHanoroBOM peJKHMe. □pM 3a□ycKe KOMaHAU GRCONV B □aKeTHOM 
peJKMMe pa60TU He06XOA11MO 3aAaTb: 

- HMH BXOAHOro MeTa¢a11na, 
- pelKMM pa6oTu /batch[/queue=HMH_oqepe~11], 
- HMH BbIBO~Horo YCTp011CTBa H ¢opMaT BWBO~a /otyp. 

□o YMOn'laHHID queue=mainl_sys$batch. 
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5. DpHKJJaAHhl8 rpacpl198CKl18 naKeThl 

rpaQil198CKJ:'!8 naKeThl GKSGRAL 11 GKSGRAL-3D - naK8Thl 
HHJKHero ypoBHH. Ea30Bb!MH 3Jl8M8HTaMH HJl!,l npHMHTHBaMH 
BhlBOAa B 3Tl1X naKeTaX HBJJH!OTCH JlOMaHaH, □OJl!,lMapKep, 

T8KCT, nOJJ!,lrOHaJJhHaH o6naCTh, MaTPHQa H988K 11 
o6o6meHHhlH npHMHTHB BhlBOAa /1/, /3/. 

~JJH BhlBOAa TaKHX rpacpH98CKHX o6'eKTOB,KaK nnoT, 
rHCTorpaMMa, 3JI8M8HThl cpH3H98CKHX YCTaHOBOK 11 AP-, 
B CERN'pa3pa60TaH PHA rpacpH98CKHX naKeTOB BhlCOKOro YPOBHH 

Hplot /6/ 

Higz /7/ 

Paw /8/ 
Sigma /9/ 

Gxint 

HHTepQieHc nporpaMMHoro naKeTa Hbook 
K naKeTy Higz /7/. 

- 11HTepcpeHC K rpacpH98CKHM naKeTaM GKS, Xll 
11 naKeTY no AHHaMH98CKOMY ynpaBJJeHH!O 
naMHTh!O Zebra /14/. 

- pa6oqa.H CTaHQHH cp!,l3l198CKOro aHaJJH3a. 
HHTepaKTHBHhlH rpacpH98CKHH naKeT AJJH 
MaTeMaTH98CKHX'npHJJOlK8HHH. 
rpacp!,l98CKHH HHTepcpeHC K naKeTy no 
MOA8JJHPOBaH!,l!O H npoBOAK8 TpeKOB 
Geant /10/. 

DporpaMMHhl8 H3M8H8HHH KOCHYJJHCh B OCHOBHOM naKeTa Higz : 
1) igsse - BKJ1!098H BhlBOA B npOM8lKYT09HhlH cpaHJJ AJJH nJJOTTepa 

Hp-7475 a4. 
2) igtext - BKJ1!098Hhl CHMBOJlhl pyccKoro ancpaBHTa. 

MecTonoJJOlK8HH8 3THX rpacp11qeCKHX naK8TOB CJ18AYIOmee 

Hplot , Higzkern 
.Higz (GKS) 
Higz (GKS 3D) 
Higz (Xll) 

Paw 
Gxint 

Sigma 

- cern_root:[lib]graflib.olb, 
- cern_root:[lib]grafgks.plb, 
- cern_r6ot:[lib]grafgks3d.olb, 
- cern_root:[lib]grafxll.olb, 

xllint.obj, 
- cern_root:[lib]pawlib.olb, 
- cern_root:[lib]gxint.obj, 

geant.olb. 

~OCTyn K noAnporpaMMaM naKeTOB ynpomaeTCH np11 
HCnOJJh.30BaHHH KOMaHAhl cernlib /11/. 

$ cernlib graflib 
$ cernlib graflib/gts3d' 
$ link myprog,'lib$ 

- GKS· 
- GKS-3D 

$ cernlib graflib/xll - Xll (DECWINDOWS) 
$ link myprog,cern_root:[lib]xllint,·lib$·. 
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6. HHTepnpeTaTop RZ cpaHJJOB 

B nporpaMMHOM o6ecneqemm CERN AJJH xpaHeHHH TaKHX 
Q6'eKTOB,KaK: 

rHCTOrpaMMhl, nnoTw, Ntuple's (Hbook) /13/, 
HX rpacpl198CKJ.il8 o6pa3hl ( Hp lot) H . 
pa3JJJ.il9Hhle rpaQ:,J.il98CKJ.ile KaPTJ.ilHKH (Higz) -

ll!HpOKO 11cnoJ1h3Y!QTCH Q:,aHJJhl npHMOro AOCTyna, TaK Ha3WBa8Mhle 
RZ cpa,1m,r CHCT8Mhl ynpaBJJ8HJ.ilH AaHHb!MH Zebra /14/. 

~JJH HHTepnpeTaQJ.ilJ)j 3THX cpaHJJOB Ha rpatl)H98CKHX YCTPOHCTBax 
C03AaHa nporpaMMa RZCONV H pa60TaromaH Ha ee OCHOB8 
KOMaHAa RZCONV: 

RZCONV [HMH_RZ_cpaC!na] [/otyp=J.ilMH_rpacp1,-1qecKOH_CTaHQHH] 
/hi st [ =J.ilA8HT11cp11KaTOp_rHCTorpaMMhl] 

J)jJ]J)j 

KBamlcpHKaTop otyp 

otyp=mae2do 

=vt/hist=[id] 

DpJ.ilMep: 

/pict [=J.ilMH_rpacpJ.il98CKOH KapTHHK~i]. 

Do YMOJJ9aHl1!0 otyp=t4107 (Tektronix 4107). 

- J.ilCXOAHhlH RZ cpaHJJ npeo6pa30BbIBaeTCH 
B MeTacpaC!n c 11MeHeM forOOl.dat. 

- rJ.ilCTOrpaMMa C 11A8HTl1(pHKaTOpOM id 
BWBOAHTCH Ha an~aBHTHO-QH(pPOBOH 
TepMHHaJJ B cpopMaTe npMHTepa. 

$ rzconv higz.rz /otyp=h475p4/pict=zebra 
$ print/que=mainl_plotsl pl04011.plt. 

7. Pa6oqa.H CTaHQHH (pl13J.il98CKOro aHaJJl13a PAW 

PAW - 3TO 11HTepaKTl1BHaH Cl1CTeMa aHaJJl13a 11 npeACTaBJ18Hl1H 
AaHHWX B q)l1311K8 BbICOKJ.ilX 3Hepr11i1. 

~YHKQl10HaJJhHhl8 B03MOJKHOCTl1 11 q)OPMaThl KOMaHA PAW A8TaJJhHO 
on11caHhl B /8/. nocTynaa TaKJKe KoMaHAa help paw. 

PAW 3arpYJKaeTCH OAH011M8HHOH KOMaHAOH: 

$ paw [ver] [/pack] , rAe 
ver - old/ pro/ new, 
pack - gks / gks3d /xll. 

Do YMOJJqaHl1ID ver = pro , pack= gks. 
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KaK H 6onblliHHCTBO HHTepaKTl1BHbIX naKeTOB, pa3pa60TaHHb!X 
B CERN, PAW IlOM8P~l1BaeT A11anor C nonb30BaTeneM Ha OCHOB8 
naKeTa KUIP /15/, nocpeACTBOM MHOroypoBH8BOro M8HIO. 

3TO Il03BOnHeT onepaTHBHO nonyqaTb cnpaBKl1 0 KOMaHAaX 11 11X 
napaMeTpax C OOMOmblO KOMaHAbl Help. On11caH11e PAW, nonyYeHHOe 
c OOMOmbJO KOMaHAbl PAW'- kuip/manual, HaxOA11TCH B ¢a11ne 
jinr_root:[doc]paw.doc. 

7.l.Pa6oTa c nnoTT8POM Hp-7475 

YK~eM nocneAOBaTenbHOCTb KOMaHA PAW AnH Bb!BO.Qa rpa¢11qecKl1X 
11306p~eHl111 Ha Hp nnoTTep. C YY8TOM CKa3aHHoro B nyHKTe n.3 
H KOMaH.Q PAW 11M88M AnH Hp-7475 A4 (Portrait) : 

PAW> fortran/file 1 pl04011.~lt OTKPb!Tb ¢a11n c -~lMeHeM 
pl04011.plt 

PAW> graphics/meta -101 4011 HanpaBl1Tb Bb!BO.Q B ¢a11n 
pl04011. pl t 

PAW> ' KOMaH.Qbi Bb!BO.Qa .· .. 
PAW> fortran/close 1 3aKpHTb ¢a11n 
PAW > graphics/meta 0, BOCCTaHOBl1Tb Bb!BO.Q Ha 3KpaH. 

Ha OCHOB8_3Tl1X KOMaHA Han11caHbl MaKPOKOMaH.Qbl hpopen 11 
hpclose. Hx Ha3Ha9eH11e, COOTB8TCTB8HHO, OTKPbITl1e 11 3aKpblTl18 
OPOM8~YTOYHOrO ¢a11na·AnH nnoTTepa Hp-7475 A4. 

np11 11Hl1Q118nl13aq1111 PAW Bbl□OnHH8TCH MaKpOKOMaH.Qa, onpe.QeJI8HHaH 
c n0Momb10 nor11qecKoro 11MeH11 paw$sys: · · 

define paw$sys disk$dl:[paw]pawsys.kumac. 
MaKPOKOMaH.Qbl hpopen 11 hpclose 3a.QaHbl B H811 nocpe.QCTBOM 

KOMaHA: 
alias/create hpopen _ exec disk$dl:[paw]hpopn.kumac· 
alias/create hpclose ·exec disk$dl:[paw]hpcls,kumac: 

<I>opMaT MaKpOKOMaHA: hpopen [lun] [ 1-/p] 
hpclose-[lun] , rAe 

lun - norl1Y8CKl111 HOMep ¢aHna. no YMOnYaHl110 19. 
1/p - Landscape/ Portrait_A4. no YMOnYaH1110 1. 

Bb!BO.Q Ha nnoTTep Hp-7475 113 PAW, C n0Momb10 3Tl1X 
MaKpOKOMaHA, 6YA8T BblrnHA8Tb TaK: 

PAW> hpopen 
PAW> .... 
PAW> hpclose 
PAW> shell pr/que= ... pl04011.plt 

- OTKPb!Tb ¢a11n .QnH nnoTTepa 
KOMaH.Qbl Bb!BO.Qa 
33KPb!Tb ¢a11n 
neYaTaTb ¢a11n. 

7.2. Pa6oTa c YAaneHHblMl1 ¢a11naM11 

np11 pa6oTe C PAW YaCTO Heo6XO.QHMO 11M8Tb .QOCTYO K -RZ 
¢a11naM, H8XOAHm11MCH Ha YAaneHHOM y3ne C8Tl1. 

~nH o6ecneY8Hl1H TaKoro AOCTY□a PAW 11cnonb3Y8T CX8MY 
nporpaMMHOM □OM8P~Kl1 client/server /8/. 

,8 

1!'·, 

no KOMaH.Qe PAW,rlogin <host> Ha Y.QaneHHOM-Y3ne <host> 
CTapTyeT nporpaMMa PAWSERV (cepsep) 11 ~.QeT KOMaH.Q OT PAW 
( l<nl18HTa) . 

no BblfIOnHeHHl.f KOM3H.Qbl rlogin T8KYll1811 .Ql1P8KTop11e11 PAW 
CT3H0B11TCH .Ql1P8KTOPl1H //<host> 11 nonb30BaTenb MO~eT 
DPl1C08.Ql1Hl1Tb YAaneHHblM ¢a11n C OOMOI!lb!O KOM3H.Qbl rshell. 

B .QaHH011 pean113aq1111 PAW onpe.Qenem,1 cneAY10m11e KoMaH.Qbl 
.QmI PAWSERV 

rshell file filename np11coe.Q11H11Tb ¢a11n, 
T8KYI!l811 OOMl1P8KTOpl1eC'i 
CT3HOBl1TCH: 

rshell ld // 

rshell cdir //lun .. 
rshell ld 

/ilunll - .QnH nepBoro ¢a11na, 
//lun12 - AnH BTOporo ¢a11na, 
11 T • .Q. 
Bb!B8CTl1 COl1COK Bcex 
np11coe.QMHeHHbIX ¢a11nos 
CM8H11Tb _T8KYI!lYIO A11P8KTOPl110 
Bb1BecT11 ornasneH11e .T8KYI!leM 
.Q11P8KTOPl111. 

TaKaH pacope.QeneHHaH B8PCHH PAW MO~eT 6b!Tb'' nonyyesa 
nyTeM : · · · · 

1) C6opK11 113 pam-¢ai1na cern_root:[pam]cspack.pam.c n0Mom1c,10 
PATCHY [16] cne.QYJOmI-lX nporpaMMHblX □aKeTOB . 

TCPAW - (j:inar vaxvms, 
CZ - ¢nar11 vaxvms, twg, 
CZDNET ¢nar vaxvms, 
PAWSERV - ¢nar vaxvms, 
VMSLIB - (patch.vmsc), ¢nar11 vaxvms,twg. 

2) C6opK11 11cnonHH8MblX MO.Qynefi PAW 11 · PAWSERV C □aKeTat-111 
TCPAW, CZ 11 CZDNET. . 

3,Q8Cb: 

TCPAW - C8T8BOl1 □aKeT, pa60Ta10m1111 no 
□POTOKOnaM TCP/IP [17] 11 DECNET. 

CZ , CZDNET - nporpaMMHblfl 11HTepcjJehc Me~.QY 
00.Q□porpaMMaMl-l B/Bb!BO.Qa 
( op11eHTl1pOBaHHb!Ml1 Ha ZEBRA) 11 TCPAW. 

VMSLIB - □porpaMMHbIH HHTep¢>ei1c K cncTeMHbIM 
nporpaMMaM no aBTopi13aq11H. 

$ define vmslib cern_root:[lib]vmslib.opt 
,$ twg=="twg$tcp: [netdist .. lib]twglib/lib" 
$ cernlib pawlib,packlib,graflib,packlib 
$ link/exe=cern_root:[exe]pawgks pawmain,

tcpaw,cz,czdnet,-
- lib$, - twg, vnislib/opt: 
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8. HHTepaKTl1BHbll1 rpaqi11qecK1111 □aKeT.GXINT 

□aKeT GXINT - ·3TO 11HTep(j)el1c K □aKeTy no MO.QenupoBaHl1JO 
11 OPOBO,[lK8 TP8KOB .QnH 3neKTPOHHb!X qll131198CKl1X ycTaHOBOK 
GEANT /10/. . . • . . , 

HHTepaKTHBHaH rpaqJM98CKaH nporpaMMa .QnH KOHKP8TH011 
·ycTaHOBKH co611paeTCH C □OMOll.lblO cne.QYJOll.ll1X KOM3H,[l :: 

$ cernlib geant,graflib,packlib,grafgks 
$ link jinr_root_:[obj]gxint,gx_dir:gx_subr, 'lib$ .. 

B cocTaB gx_subr.for . .QOmKHbl BXO.QHTb □o.Q□porpaMMbl, 
0011Cb!Ba!Oll.li18 reoM8TPl1IO YCT3HOBKl1, Kl1H8M8Tl1KY C06b!Tl111, 
□pOBO.QKY TP8KOB M T.,[l. 

uginit 

ugeom 

uglast 
gukine 
gutrev 
gustep 
gout 

11Hl1QHanl13aQHH GEANT3, 9T8Hl18 K3PT C ,[l3HHb!MM, 
3a.QaH11e hbook r11cTorpaMM. 

- 33,[laHHe. reOM8'J'.Pl1M Y:CTaHOBKM, THO MaTepv1ana 
3neM8HTOB .. YCTaHOBKH. 

- net.JaTb r11cTorpaMM v1 T . .Q. 
- KMH8M8TMKa nepBM'-lHb!X TP8KOB. 
- OPOBO,[lKa 0,[lHOro . C06b!Tl1H ·, 

Bb13b!BaeTCH B KOHQe Ka)K,[loro mara □pOBO,[lKl1 TpeKa. 
- Bbl3b!BaeTCH B KOHQe Ka~.Qoro C06b!TMH. 

06pa3Qbl 3T~X 00,[l□porpaMM MO~HO nonyt.JHTb C □OMOll.lblO 

$ ypatchy - gexaml cern_root:[cra]gexaml TTY :go 

$ ypatchy gexam8 cern_root:[cra]gexam8 tty :go. 

~Manor C nonb30BaTeneM OCYll.l8CTBnHeTCH Ha OCHOBe naKeTa 
KUIP_/15/ nocpe,[lCTBOM MHOroypoBHeBoro M8HIO, HM810ll.lero 
anqJaBMTHO-Qi1qJpOBOl1 11 rpaqJl198CKl111 pe~HMbl pa60Tbl. HMeeTCH 
BcTpoeHHaH KOMaH.Qa help. 

On11caH11e KOM3H,[l □aKeTa, nonyqeHHOe C OOMOll.lblO KOMaH,[lbl 
Gxint - kuip/manual, Haxo.QMTCH B qia11ne 
jinr_root:(doc]gxint.doc. 

9. 3aKnJ098HMe 

~ByxneTH1111 O□h!T 3KC□nyaTaQl1M O□McaHHOro Bblill8 
rpaqi11qecKoro nporpaMMHoro o6ec□e9eHl1H Ha pa3nM9HblX MO.QenHx 
VAX 3BM c onepaq110HHb!MM c11cTeMaM11 VMS 4.7 11 VMS 5.4 
□oKa3an ero Bb!COKYIO Ha.Qe~HOCTb 11 3¢xpeKTl1BHOCTb B pa6oTe. 

ABTOP BblpaxaeT IlPM3HaTenbHOCTb 3a OOMOll.lb B pa6oTe 
COTPY.QHMK8M RETA Ml1Ql1HY B.B, □o□OBY M.ro .• a TaKX8 ¢afiHY B.3. 
3a nro6e3HO npe.QocTaBneHHYIO nporpaMMy-reHepaTop pyccKoro 
anqiaBMTa. 
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