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Ba.rramoB B .K. 
rpaci>m<a Ha 

. . 
I0-9I-532. 

IIHeTIITyT JlJlepHbiX HCcne)lOB8HHH ,!J;y6Ha, 1991 

'.'":' .t)-;. 

~. :. ·' . \. ~ .: ,·,.:.! 
,-~-· -~· : ·-

1. BseneHHe .,_ 
B naHHOH pa5oTe onHc~saeTCH cTpyKTypa rpa~H~ecKoro nporpaMMHoro 

o5ecne~eHHH ceTH UNIX MaroHH nBTA OHHH H cpencTBa nocTyna K HeMy co 
CTOpOH~ ynaneHHbiX ,-rpa~H~eCKHX ·:TepMHHanoB. " ' . 

CeTb 05"be,llHimeT, ·Ha,·ocHOBe~ETHERNET. H npoToKona TCP/IP, HSCKOflbKO 
ll3BM IBM PC 486 c onepaUHOHHOH CUCTSMOH UNIX INTERACTIVE SYSTEM V/38 
V2.2, H 3BM MicroVAX •II c onepaUHOHitoil' CHCTSMOH· ULTRIX. 3.0. 

B nporpaMMHOe .:o5ecne~eHH8. MaMHHHOH rpa~HKH--' BXO,llHT rpa~H~eCKHe naKeT 
GKSGRAL /1/ (UNIX/386~'li". ULTRIX>"~ GRALCGI /2/ H. Xll /3/ (UNIX/386).a 
TaKJI(S pH.ll npHKfla,llHbiX. :naKeTOB, paspa5oTaHHblX. B .CERN /5-8/ H ananTHpoBaH· 
Hb!X nnH pa50Tbl' Ha'UNIX MaMHHaX. nBTA OHHH."' •· ----

CTpyKTypHaH . cxeMa--·-·- ·nporpaMMHoro o5ecne~eHHH MaMHHHOH rpa~HKH 
UNIX/386 npHBe,~:~eHa ·Ha pHc.l. llaKeT .. GKSGRAL MOlKeT HCUOflb30BaTbCH KaK He
saBHCHMO, ,~:~nH o5MeHa rpa~H"!e.ci<ofi HH<!JopMaUHefi c y,~:~amiH~H rpa~HqecKHMH 
nHcnneHMH IBM PC 486 HmiiMicroVax·-II·;•TaK-H'COBMeCTHO, c naKeTaMH.GRALC 
H Xll ,llflH 06MeHa C X -TepMHHanOM. ( KOHCOflbHbiM ,llHCnneeM) flOKanbHOfi Hflli 
ynaneHHOil IBM PC 486 ;·"·" ;::- · O•"•;·: "" ·•·. :c -> 

;:·\ ·co'nsole·;: 
.'l• X 1-1 Server 

Pnc. 1. CTpy&TypHast CXeld:a· MamRHHOl!: l'pe.rjm:&n UNIX 386. 

2. Oco6eHHOCTH peanH3aUHR 

• ; i ;;"" ~ .·~ 

'•-1 

~' 

3BM MicroVAX II HcnonhsyeTCH B Ka~ecTBe ~allnosoro cepsepa ll3BM, no 
npH~HHS HenocTaTO~HOrO 06"beMa (100Mb) HX noKanbH~X ,llHCKOB. 3TO He TOflbKO 
paCMHpHST ,llHCKOBOS npoCTpaHCTBO ll3BM, HO H U03BOflHST OTKa3aTbCH OT 
ny6nHpoBaHHH rpa~H~ecKoro nporpaMMHOro o6ecne~eHHH, He~s6e]I(Horo B 
cnyqae RX aBTOHOMHOrO•RCllOflb~OBaHHH (eM. pHC. 2 ). 

f Otn~eni;!~\iHH!l r.HC'ill'JT { 
; Ul\~,_!ik!K BCC.'i~.llOIIIili f . 
' SW"SnJ-10TEKA ~ 
~- ..-.. --



Jl NET 

IBM PC, MSDOS VAX/VMS 

J:'Hc.2.Cxeli:a ~?cTyna K ,UNIX 386,ULTRIX.~ ; • 
·,·: rpa~mtleCKHM CTaH!1HS!M nBTA OHHH. 

npuKnanuoe rpa~u~ecKoe o6ecne~euue UNIX Mawuu . pacnono~euo B 
KOpHeBh!X KaTanorax ~ai'inOBOH CHCTeMbh ULTRIX C HMeHaMH /u/cern nnH 
UNIX/386 H. /cern nnH ULTRIX COOTBeTCTBeHHO. KaTanor /u/cern 
MOHTHpyeTCH Ha UNIX/386 KaK ynaneHHa51 ~ai'inoBa51 CHCTeMa C HMeHeM 
/cern. CTpyKTypa KaTanorOB auanorH~Ha npHH>ITOH B CERN /4/ nnH 
pa3MeweHH51 npnKnanuoro nporpaMMHoro o6ecne~eHH51 : 

/CERN/pro/xxx H 
/CERN/gks/pro/xxx, rne 

xxx = mgr - ·KoMaHnHhie ~ai'inbi, 
lib - 06'beKTHbie 6H6flHOTeKH, 
bin - HCUOflH51eMble nporpaMMbl, 
dat.- KOH~HrypaUHOHHbie ~ai'inbi, 
doc· ~ cnpaBo~Hhie ~ai'inbi, noKyMeHTaunH. 

Tipn HHHUHaflH3aUHH ceauca pa60Thl : llOflb30BaTen51 BbinOflH5110TC51 KOMaHnbl 
H3 CTapTOBOro ~ai'ina .• login ero KOpUeBoro KaTanora·. :. 

source /cern/pro/mgr/cernenv · ' 
source /cern/gks/pro/gksenv. 

B KoMannHhiX ~ai'inax cernenv H gksenv onpe~ena!OTCH nepeMeunh!e cpe~ 
ueo6xonnMbie nn.H pa6oThl naKeToB .GKSGRAL H GRALCGI H nepeMeHHhie, 
ynpowa!OwHe 3anHcb HMeH KaTanoroB · 

setenv CERN /cern 
setenv CERN_ROOT $CERN/pro 
setenv GKS_ROOT $CERN/gks/pro. 
Ha UNIX MaWHHax Hcnonh30BanHcb KOMnHn.HTOphl FORTRAN 

NDP FORTRAN-386 v2.06·ua UNIX/386 H 
Berkeley F77 v2.0 'Ha ULTRIX. 

TpaHCfl51UH51 nonnporpaMM Ha C H KOMUOHOBKa ltCITOflH51eMbiX Monynej;j C 
HX Hcnonb30BauHeM aenacb B cpene POSIX~ -~ ', 

, ... _. 

>~t~ 

~' 1 ~~' 

2 

;~ 

d 
I 

\, 

3. TiaKeT ceTeBoR,rpa~HKH.Xll: .. I"Z 

,.·' -~' ' ' . ' 

naKeT ceTeBoi'i : rpa~nKH . xi1. : iixonnT a cl-~~napTnoe' . o6ecne~en~ 
onepaunoHHOi'i.cHcTeMhl UNIX/386·. 3To ,aepcu.H: .11; naKeTa "MuorooKouuoa<· 
rpa~HKH" X-WINDOW,. ·pa3pa6oTKH MIT. /3/~ . nony~HBwero,.a nocnenuee BpeM!I 
wupoKoe ,_pacnpoc"TpaueuHe.·,~ llaKeT Xl1 . pa6oTaeT no cxeM'e "KnHeHT'-cepBep•: 
KnHeHT- nonh3oBaTenbcKa.H nporpaMMa -nonroTaBnHBaeT BBon/Bh!Bon' ·rpa~H
~ecKoi'i HH~OpMaUHH, a cepaep - ;nporpaMMhl. naKeTa.·:·Xl1- ocywecTBnHeT. ere. 

KnneHT Mo~eT pa6oTaTb ·. ua noKanhHOM HnH ynaneunoM y3ne onuoponuo.:i 
. (UNIX-UNIX)··.· 'HnH CMeWaHHOH, ., (HanpHMep;. , UNIX-:-VMS) ceTH. llpHMep · pa60Tbl 
naKeTa.: Xll· B CMewauuoj;j· (UNIX-VMS) ceTH .. ETHER~ET npHBen·eH Ha pHCo: 3, 

~ j j ~ 

Local Unixl · Remote Main 1 

IBM PC 486, UNIX VAX B350,'VMS 5.4 

X11 , Decwindows, 
VMS-ULTRIX connect. 

::,•·' 

I · r ... -... _-r~·~":" , .. , 
· · · Password : -. ' I Higz Ol&MAI~Ij; • , IDECWUNIX1_ 

"· 
1 

·--" · 
1 

fPAWpro/x11 16u 
1ZO 

BO 
40 

~ 0 0.5 1 

Hist 2 Hist 2 , 

PHc.3. I<oucom UNIX 386 KaK X-TepMHnan 

DECWINOOWS {VAX/VMS). 

·:1:1:1 h< 

•;1 

~.p ·':.:\ .r; T:-, 

l.:. :·: 

Ha noKanhHOM y3ne . UNIX1 (IBM PC 486, UN'J:i) ·:·KOMaHnoi'i STARTX 
HHHUHaflH3HpyeTC51 naKeT X11· H OTKpb!BaeTC51 . an~aBHTHO ·.;-: UH~pOBOe OKHO 
X term c HMeHeM LOGIN. nanee no 'KoManne· TELNET- ocyweCTBnHeTc.H · Bbixon 
ua ynaneHHbiH y3en MAINl·· (VAX/VMS);··;·'- rne ":KoMaHnoi'i · DECW noKanbHbiH , y3en 
UNIXl OTKph!BaeTC51 KaK pa6o~a51 CTaHUH51 :· ( X"-TepMHHan) naKeTa DECWINDOWS 
(VAX/VMS) • KoManna DECW 3anaua B YMS nocpencTBOM. KoMaunuoi'i npouenyphl 

decw:=="@jinr_root: [com]decw.·com", · · · · 
B KOTOpOH pa6o~ast CT8HUH51 (nHcnnei'i IBM PC:486) onpenensteTC51.KOMaHnoi1 

.set displayf.create/transport=tcpipjnode=;"unixl", .. : · . 
nanee Ha _ynaneHHOM y3ne MAIN1 3anycKaeTC51, .KnHeHT -·rpa~u~ecKa51 

nporpaMMa,. opHeHTnpoaauuaH ua · pa6oTy .c: DECWINDOWS' • B npuaeneuuoM 
npnMepe 3TO nHTepaKTnBHa51· nporpaMMa :auanmia n npencTaaneHH>I naHHbJX PAW 
(Physics Analysis Workstation) /9 I:.: ' · : .~: · · .. · • . ' 

TiporpaMMa PAW Ha VAX 3anypKaeTC51 .onHOHMeHHOH KOMaHnoi'i /10/. 
Kaanu~nKaTop /x11 3anaeT ·ae{)cu!O 'nporpaMi1hl · ( aepcn>1' c, rpa~n~ecKnM naKeToM 
HIGZx11 . H nporpaMMHbiM HHTep~ei'iCOM - x11int '"K DECWINDOWS). 

Bo BpeM51 HHHUHaflH38UHH naKeTa PAW' (VAX/VMS) 3anpaWI!BaeTC51 Tnn pa6o~eii 
CTaHUHH (no yMon~aHHIO 1, CM •. Ta6. 1) .. n·nanee naKeT" X11 :(UNIX) OTKpblBaer 
rpa~n~eCKOe OKHO HIGZ_01, B KOTOpOM no KOMaHnaM 'pAw; 'i::iaonHMbiM B OKHO 
LOGIN, oTo6pa~aeTC51 rpa~u~ecKast nH~OpMaunH. 

' ,· 
3 



Pa6oTa B cMewaHHOH ceTH c KnHeHTOM Ha UNIX H cepaepoM Ha VMS 
(VAX, VAXstation) ·HnH MSDOS (IBM PC) B HaCTOSUJlee . BpeMH B IIBTA 
He MOXeT 6NTb B&nonHeHa no cne~yiD~HM npH~HHaM : 

'1) ·UNIX-VMS - OTCYTCTByroT:.X-TepMHHan&· Ha .VAX, 
- VAXstation nocTynHT nHWb B KOHUe_l991- Ha~ane 1992·r 

2) UNIX-MSDOS - OTCYTCTByeT nporpaMMHOe o6ecne~eHHe ceTeBoi\ 'rpa~HKH, 
P.a.6oTa.JO~ei\ n~- npoTOKony TCP/IP non ynpaBnem!eM MSDOS. 

3 .1· ·061>eKTHNe 6H6nHOTeKJI naKeTa ·Xll 

;. · , 'EH6nHoTeKa naKeTa Xll'; libXll. a H 6H6nHoTeKa ero ceTeBoro o6ecne~eHJI' 
-libinet.a ;·paC!lOllOXeH& a':cJICTeMHOM KaTanore /lib. ·KoMaHna Ha TpaHCllHUJIIO 
H c6opKy rpa~JI~eCKOH nporpaMM& C 6H6llJIOTeKaMJI naKeTa Xll MOXeT B&rnH;neTb 
TaK : % cc my Xll_prog.c,·-lXll -linet. · - . . ,J 

4. rpa~JI~ecKJie naKeTN GKSGRAL J1 GRALCGI 

llaKeT GKSGRAL - peanH3aUJIH ;nnH UNIX/386 J1 ULTRIX MexnyHaponHoro 
cTaHnapTa Mai!IJIHHOH rpa~JIKJI nnH · nayxMepHbiX np11noxeHJ1H GKS (Graphical 
Kernel System) /1/.. llaKeT· GKSGRAL 3a;nei\cTBOBaH Ha UNIX MaiiiJIHax IIBTA 
OIUIH c uenbJO nonnepxKH ynaneHH&X rpa~~~~ecKHx ycTpoiicTB 11 nonynHpHblx 
naKeTOB MAD /11/ II ·GARFIELD./13/. ' 

llaKeT GRALCGI.:..:no peanJI3aUJIH ;nnH UNIX/386 CTaH;napTa Mai!IJIHHOH rpa~JIKH 
CGI (Computer Graphics Interface) 11 cnyxHT nnH cBH3JI rpa~H~ecKJIX naKeTos 
GKSGRAL 11 Xll. GKS nporpaMMa, cKOMn9HOBaHHaH c 6H6nHoTeKaMJI naKeTos 
GKSGRAL, GRALCGI. Jl Xll, MOXeT o6MeHJIBaTbCH r.Pa~H~eCKOH JIH~OpMaUJieH C 

X-TepMHHanoM noKaflbHOH Jlflll ynaneHHOH IBM PC 486. (CM. Ta5n. 1). 

Ta5nHua 1. rpa~JI~eCKHe yCTPOfiCTBa UNIX 386 

YcTpo~cTBo HIGZ/GKS/CGI fpa~uqecindi: 
I ... •., T:Hrr ' rraKeT 

Console (VGA) 1 

Conso!e(Tek mode) 7879 
HIGZx11 (GKS entry) 

'ca'nsole, (V~A) 32120 
(HIGZgks,} GKS (,CGI) 

Console(Tek mode) 101;103. -, .. •' 

Falco. '' 7878' . 

Tek4107 . 121 (HIGZgks,) GKS .. :\ : 

VT240 1020 \ < I,. 
VT340 1030 

Falco '~-.•, ' ·'. 7878 ·;' .. · 

' 
.•, .v' ~ .• ;, I. HIGZx11 (GKS entry) 

Tek401x 7879 
•,¥; ?.-. ,. ·' .,... . 

I . (HIGZgks.} GKS Hp7475A4, '· 401_1.4012 ' 
• . l ' . '~ .. ' ,, 

IBM PC/AT,MSOOS 101;103,121, (HIGZgks.) GKS 
(Emulator) , 1020,1030 

~ .. ; 

4 

) 

,· 

\ 
t:,; 

GKS nporpaMMa MoxeT o6MeHJIBaTbCH rpa~JI~eCKOH JIH~opMaUJ!ei\ c 
KoHconbHblM -nHcnneeM·' .. IBM PC· 486.a rpa~JI~ecKoM_ oKHe_ Tekint,· co3naHHOM 
B peXJIMe Tektronix·. 3MYflHTOpOM 'TepMl!HanoB X term naKeTa :Xll ( CM. pl!C. 1 ) ~ 

. B KaTanore $GKS ROOT/dat HaXOAJITCH ~ai\n GRALX. 20.',·· JICnonb3yeMb1H 
llflH HacTpOHKJI • naKeTa,GRALCGI •. _,. 3TOT ~ai\n KOnHpyeTCH -B;_.TeKy~JIH .· KaTanor 
11 >HacTpaHBaeTCH: nnH ·· pa6oT& · GKS nporpaMM& c .. ,Tpe5yeMNM ,;X-'-TepMHHanoM 
noKanbHOH c· JlnJI ynaneHHOH. IBM: PC, ·486 ( CTpOKa. -display unix0:0) • .. ; ·, .,,, 

~ , J;',l::,. .t,:; :·,.~.r;..::."'"'_; _-:-,:..;~ ·_.1 .• 
;4.1· 06beKTHbte .6JI6flJIOTeKJI: ,.;.,·.•;:: ... .,.::;:);J 

,;·,.._ .. ,:w,;•:;/_ :<•· ·---;~ ·.-,•-.t.,;' \'I;·-~,-~:.' :u::;:;:~ .. ~: · ')':: 
B KaTanore $GKS ROOT/lib HaxonHTCH ~Be o61>eKTHble, 6H5nHoTeKH ' GKS 

- gkslib.a, ·gksdriv.a 11 (UNIX 386) rise·· o61>eKTHbte:.•5H6nHoTeKH\riaKeTd 
GRALCGI - cgikernel.a' ~·-· cgidriv.a., ·:~; · • .. :" .• :· · ,._ 

B KOMaHnHoM: ~ai\ne gksenv.'. KaTanora ·,SGKS_ROOT/mgr;<;onpeneneH& 
nepeMeHHbleJ• cpenbt ·.gks,·L cgi •.11 •xll, ynpo~aro~Jie -3anJicb •. JIMeH·rpa~JI~ecKIIX; 
6H5mloTeK· ·B KOMannax. c6opKJI nporpaMM : ·' · : ;-··. . ... ,. 

setenv gks "$GKS_ROOT/lib/gkslib.a $GKS.;:.ROOT/lib/gksdriv.a~-';.,· l · !·.t~~ 
setenv.-cgi .~'$GKS.:_ROOT /lib/cgidriv. a $GKS.::_ROOT /lib/cgikerriel. a'~ 
setenv xll "/lib/libXll.a /lib/libinet.a " _,~·~--·:·)·:: .. 
KoMaHna TpancnHUl-IJI,• 11 · c6opKJI; GKS. nporpaMMbt, _nanpl!Mep; MoxeT •. BbtrnHneTb 

TaK: % m£77 my_GKS_prog,$gks,$cgi,$xll. ·,i· .:;;; ::.: 

5, ·. ·rpa~H~ecKHe ·cTaHUJIJI, .. GKS,.,,, o".';· ~~ ;,__, ;;':,•:, ·: ..... ; .\ 

·;,·j .·;; •. :;y ,· "'\''" . ,;:: 
rpa~n~ecKaH CTaHUJIH, no TepMJIHOnormi . GKS ·, /1/ ,·; ,,3To;:;trpa~JI~eCKOe 

ycTpOHCTBO ·c •O,IlHJIM JlflH HeCKOflbKJIMJI ,yCTpOHCTBaMJI 'BbiBO,Ila. --3TO, MOll<eT 
5biTb KaK rpa~~~~ecKHii nHcnnei\-, HnJI nnoTTep, TaK · H rpa~~~~ecKHii · r-ieTa~ai\n . 

. B Ka~ecTBe rpa~JI~ecKJIX;CTanuHi1 ·B OIUIH .wHpoKo,-ncnonb3YIDTCH nepconanb
Hbte. ·KOMnbJOTepbl TJ!na IBM PC pa3HbiX .. MOAJI~HKaUJIH. BbiXOA'·mi UNIX. Mai!I·J!Hbl 
ocy~ecTBnHeTcH nocpencTBOM nporpaMM:-3t1ynHTopoa, TepMHnanoa_, 11: 'rpa~JI~ecK·ux; 
nHcnneeB ( p11c 2). 3MynHTOpbt ;pa6oTaJOT. -B cpene ... MSDOS 11 -~HacTpaHBaJOTCH, c 
noMO~biD BHyTpeHHero MeHJO, ;, Ha nonxonH~HH. ceTeBOH c.;npoTOKOn .. 

- RS-232C (ST240, MSkermit}. · ;.,, . . 
- .. LAT (PCSA, Teemtalk, .,.zstem240), 
- TCP/IP,·.(PCTCPJ •. , ·,,; ' .. ,. ·. . , _. .: ,;· .... ,r· ;,. 
llpmiTep, nonKnJO~eHHbtH K TI3BM, MoxeT 6&Tb Hcnonb30BaH nnl'!. nony~em»;". 

KOnHH M306pa)Kel1Hfly_C. 3KpaHa. .. , . . :·.· .... : ... :)-.: _r;·i ~,,.,·,~,··· .. ··, ·_.:- · 
0TMeTJIM, , ~TO< ULTRIX: ( MicroVax .·I I) .,nonnepi}m;'leT .. npoTOKoni,i 'LI\T -~ ( DECNET 

11;-.TCP/IP (ETHERNET), :a UNIX/386 (IBM PC, 486} :: TOflbKO.nJ?OTOKQri ;I'CP/IP,. 
MicroVax II nocTynen no::>TOMY.: c- .nro5oro · TepMHHana ·:c•ceTJI .. JINET, :'DECNET. 
(~epe3 DECSERVER).HnJI ETHERNET, a IBM PC486.--.TOnbKO c._y:jna.ceTJI.;.:·:!''' 
ETHERNET. . . . . ..., .. ' ' . ·; .. , :' •' c:~·-' .. '' · \ ·· 

Cnl!COK MHeMOHJI~ecKJIX liMen rpa~H\IeCKHx cTaHUJIH ,,!J.:·_·Hx ,/T!'f1oB;:: .. ;• 
nonnepxHBaeMbiX naKeTaMJI GKSGRAL, ... MOXHO nony~HTb' c noMo~bJO KOMall.llbl 

cat $GKS_ROO~/dat/gks$gtsdev.~inc.;., , , ., . , ,. . ,.,,., ... ,:, .. ,,.,., 0 r
1 

. · B npHKnannoH nporpaMMe Kaxn.aH rpa~JI~ec!<aH, cTai;IUHH. ,3anaeTcH 
CBOHM nneHTJI~l!KaTOpOM, Jl;!(eHTJI~JIKaTopoM. COe;!(JIHei;IJIH. ·.JI,..~TJinOM,:/lf.· 

call,gopwk, (iwk,icon,iwktyp) .;- OTKpbiTb CTaHUJIIO, (GKS) :·, · ' .. ' .. ·' 
call.,iop':'k ;(iwk,icon,iwktyp)' .-; OTKpbiTb cTa~nil!~··•cHIGZ,/6/l': 
3;necb,; I.Wk - l!;!(eHTJI~HKaTOp CTaHUJIJI,. ' 

icon - nnetiTH~HKaTop coerimieiiilH, , 
:iwktyp,-. TJ!n , CTaHUl!JI ( CM •. Ta6; 1) ': 

:•', 

.. ,,,1;::-
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5.1 · MaTpli'!Hble <. npliHTepbl • . EPSON, 
HP laserJet II li nnoTTepbl . ,.:_;\_ ·~~·;--_·-~~--

na3epHoie : nptmTepbl 
HP-7475a4 , · 

·l 

:· UpliHTepbl · EPSON · u <•Hp laserj et ·II ne nonnepliCHBalOTCH, .rpa~li'!eCKHM 
naKeToM· · GKSGRAL. npw noKanbHOM nonKniO'!eHiili ~THX npliHTepoB cK · · IBM • PC; 
11cnonb3yeMoii;· ·. '!epe3 nocpe.z:tCTBO nporpaMMbl - ~MynHTOpa, B Ka'!eCTBe 
rpa~li'!eCKOH. cTaHUiili Ha UNIX/386 linll MicroVAx II, MOliCHO nony'!liTb Ha npmt
Tepax KOnlilO H306paliCeHH51 c ~Kpana. ( 3MynHTop· TEEMTALK - KnaBHIIIH ALT-G ). 

Upll 3a.z:taHiili .H.z:teHTii~HKaTopa COe.z:tliHeHH51 B. HHTepBane 100 ( icon ( 199 
.z:t051 TaKHX •.:·rpa~H'!eCKiiX<'·cTaHUHH,; KaK 

nnoTTep Hp-:7475'.••.(iwktyp=4011; 4012).' . 
.z:tHcnneH •Tektronix-4010,4014, (iwktyp=lOl, 103), 
Postscript npliHTepbl:' (iwktyp=l2203~ 12204) c .. :<: 

miKeT 'GKSGRAL C03.z:taeT . BDIXO.z:tHDI~ KOMaH.z:tHbte (plot- Hflli; postscript-) ·~ai1nol C 
HMeHaMH : 

plO<iwktyp>.plt:nnH nnoT'repa, 
fort.n; rne·n·= ~con -~lQO . .z:tnH 

,. 
_; \ ·r ~>: 

Tektro~ix H'PoscriptnpHHTepa 
COOTBeTCTBeHHO. ·'·· ... 
Plot' 4>ai1n ·nnH ·.Tektronix BbiBO.z:tHTCll Ha, C.OOTBeTCTBYlOIIIHH . .z:tlicnneii KOMaH.z:tcU 

cat, nanpliMep ; '·::<-~.:,... 

% cat fort.l , ,·: 
Plot- HnH postscript- ~aiinot BbiBO.z:tHTCH Ha · •'! rpa4>H'!eCKOe· .: ycTpOHCTBO 

nanpl!Mep, . KOMaH.z:tOH : , ·; 
·•% cp"pl040ll.plt /dev/ ••• 
·% cp·fopt.l"' • ··;devj: •• ,·:rne .~:-' 4>aiin, ·cooTBeTCTBYIOIIIHH 
;~,. . .z:taHHOMY ycTpOHCTBY /16,17/. 

,. · Uony<niTh TBe'p.z:tole'··· KOOHH .. plot-~aHOOB MOliCHo' .li Ha VAX 38M. ·nnll ':JTOrO 
Hano·· . CKOIIIipOBaTb :·r 4>aiinol c;". nOMOblblO·, .nporpaMMbl . FTP H BOCnOnb30BaTbCJI 
cH<neMHDIMH' :r.i riporpaMMHbiMli' cpe.z:tCTBaMH ··,VAX/VMS /10/. 

:. Plot-4>aiin· 'nnH Hp:..7475 'BoiBO.z:tHTCH· na· nnoTTep·· KoMannoii print·· c yKa3aHHeM 
HMeHH CHcTeMHOH ·Bblxonnoii oqepenH ··nnH nnoTTepa, nanpHMep : 

$ print/queue=mainl_plots2 pl040ll.pl t : · · , ' · · 
Plot-~aiin nnH Tektronix BHa'!ane · npeo6pa3oiii.maeTCH, · c •noMoblhlO 

rpa~H'!eCKoro penaKTopa EDGR,K ~opMaTy, npHronnoMy nnH'BbiBona''na npHHTep 
Hp laserjet II : .... "'"·'· ·, . : ·. · · " :·,.. · .... :: . • ... 

$ edgr .. <Tek_plot file>. <ext> . 
., 3aTeM npeo6pa:3oaalinotli ~ai\ri c 'm1eitew • <Tek_plot_f'ile> :pl t: BLIBO.z:tHTCH na 

npHHTep 'KOMaH.z:tOH print: C yKa3aHHeM HMeHH BblXO.z:tHOH o'!epen'ii. · .z:tnll. npHHTepa, 
nanpm'.tep': · · · , .... ,.,. ··. · · •· ··', • 

$ print/queUEi=main1_:laser2 fort. pl t .:.• 1' • 

5. 2 :.{•. r{Ja<i>wiecKHii 
~--;. '\. !• >1,·: ., :- ·. ,!, .• J .• 

MeTa4>aiin GKSM" ;: 
.f' t ,· 

no. onpeneneHHIO, ·MeliCnynaponnoii opraHH3aUHH no cTannapTaM ISO 
rpacjm'!eCKHH ·''. MeTa~aiin npencTaBnHeT .. Co6ok. He3aBHCiiMblH KaK ' OT' ycTpOHCTB, 
TaK H OT 'ni;mnoliCeHHH MexaHH3M nepena'!H ·H. xpanenHH rpa~H'!ecKHX naHHLIX /1/. 

<I>opMaT H ·. conepliCaHHe 3anHceil : MeTa4>ailna GKSM onHcaHbl B npHnoiKeHHH 
cTannapTa "GKS~ 1i 'no~TOMY ow H3BeCTeH eble H KaK Appendix E' MeTa<!>aiin. 

THn (HMll) rpa4>H'IeCKOH CTaHUHH nnll MeTa<!>aiina'onpeneneH 'B peanH3aUUH 
GKGSGRAL nnH Bomona - 4 ( mae2do) li. aaona - 5 ( mae2di). · 

/, 

6 

\j 
i~ 

·.il 
!.~ 

nnH BbiBO.z:ta MeTa~aiina Ha Ka~,~~~TOr ;rpa<!>H'!eCKOe :':yc;p(,HCTBOi:::,';,. 
( .z:tHcnneii, · nnoTTep, .. npHHTep) · .. · neo6xo.z:tHM : fiHTepnpeTaTop ·: MeTa<!>aiina nnll 
~Toro ycTpoiicTaa. TaKHMii .. HHTepnpeTaTopaMH HBnHIOTcH.KOMaH.z:tDI.GRVIEW H. 
GRCONV Ha VAX 38M /10/ •. ". ·. · : · ,-, . . 1 

UpocTall nporpaMMa:..HHTepnpeTaTop MeTa<!>ai1na GKSM HaXO.z:tliTC51 B <!>aline 
$GKS_R00T/bin/gksmint.f; i.: tl>OpMaT COOTBeTCTBYIOilleH KOMaH.z:tbl : . 

gksmint -fHMH.:__GKSM_:_<!>aiina . ... •.· ,., r .. 
[-tTiin_rpa<!>H'!eCKOH_CTaHUHH] 
[-CH.z:teHTH<!>HKaTOp coe.z:tl!HeHH51] , rne 

-f - onpenenHeT HMH~ Bxonnoro 4>aiina~· .; .. t r~·· i 
-t - THn rpa<!>H'!eCKOH. CTaHUHH, . , . , , .. 
-c - H.z:teHTH~HKaTop coenHHeHHll. 3anaeTcH.· .. B HHTepaane ·100-199, 

nm1 nony'!eHHll plot- HnH postscript~4>aiina. ·. . : 
UpH 3a.z:taHHii B Ka'!eCTBe THna rpa<!>H'!eCKOH CTaHUHH CliMBOna '?' 

Bbl.z:taeTCH .. cnHCOK nonnepliCHBaeMbiX :·naKeTOM _,GKSGRAL .,THnOB ,cTaHUHH : 
101/103 · - .z:tHcnneii·-; Tektronix ;4010,- • 4014,: .· ,,.,. • ; JHL. if . . c•!f, 
1020,1030 - .z:tHcnneii ·, VT240, 340, , · ' · 
4011,4012 :>nnoTTep Hp 7475 a4 (portrait, landscape). 
12203,12204- Postscript npHHTep.(portrait, landscape), 
32120 - X - TepMHHan. . . 

'T,; 

;,t, 

6. UpHKna.z:tHLie rpa<!>H'!eCKHe naKeTbl 
... ~ '·-~ .:.~.:-: 

'r"'·' ·> , 
rpa~H'!ecKHe naKeTbt.GKSGRAL, GRALCGI' li X11 - naKeTDI' HHliCHero;.ypoBHH: 

Ea30BblMH ~neMenTaMH. HOH .. npHMHTHBaMH · BbiBO.z:ta B · ~THX naKeTax'v; ,HBOlllOTCsi 
noMaHaH, nonHMapKep; TeKCT, nonHronanbHall·\ o6nacTb .. H••'·T.n. · nnH 
BbiBO.z:ta TaKHX rpa~H'!eCKHX 06'beKTOB, KaK .· nnOT, rHCTOrpaMMa, '~neMeHTbl 
4>H3H'!eCKHX yc.TaHoBoK H np. B CERN pa3pa6oTaH pHn rpa4>H'!eCKHX; ,naKeToB 
BbiCOKOrO ypOBHll ' , ' 

- HHTep<!>eiic K nporpaMMHOMY 'naKeTy' ,•Hbobk~/7/~;• Hplot /5/ 
Higz - -unTep<t>eiic K rpa~H'!ecKHM i naKeTaM c r GKSGRAL, •:·•·.· 

X11 H '·naKeTy no .'.z:tHHaMH'!eCKoMy'ynpaaneHHIO:J 
· .. :naMHTblO Zebra /8/. . 

Gxplot '/12/ - :HnTep~eiic KC', nporpaMMHOMy.: naKeTy :Mad Jl1/ •. 
UporpaMMHble' li3MeHeHiill KOCHYOHCb B OCHOBHOM · naKeTa··;.Higz ';: , 1 • 

1) igsse - BKfllO'!eH ·,, 'BbiBO.z:t B plot-4>aiin .z:tnH nnOTTepa Hp-7475 a4 li 
postscript.:<l>aiiri .... ' •.... ; ;:; · 

2) igtext - BKOlO'!eHbl, CHMBOObl l';·pyccKoro· an4>aBHTa>' 
Ta6nHUa COOTBeTCTBHll' CHMBOflOB l pyCCKOrO, ·naTHHCKOro, rpe'!eCKOrO 

an4>aBHTOB H cneucHMBonoa conep~HTCH B ·postscript-<t>aiine 
$CERN_ROOT/doc/albet.ps. PyccKHii TeKcT ·npH · 3anaHHH ero qepe3 .non
nporpaMMY igtext··• o6paMn>teTcH .. 'CHMBonaMH " [ [.'~·.li "] ]'~.;:.•;· -nepexonc OT 
nponHcHDIX K · cTpO'!HhlM 6yxBaM H nao6opoT.-· cornacno onHCaHHIO: naKeTa 
HIGz~·· . "?..- .. i. ;.;. , •• ; .w:·. 

·· nonnporpaMMbi ~ :'naKera .HIGZx11 ' HMelOT · ENTRY axonot,' ·ananorH'!Hble no 
o6pableHH10 H BomonHHeMbtM · neiiCTBHHM. nonnporpaMMaM naKeTa · GKSGRAL. 
liCKfllO'!eHiie COCTaBOlllOT no.z:tnporpaMMhl .z:tflll pa60Tbl C cerMeHTaMH rpa4>1i'!eCKHX 
H3o6paliCeHHii H nonnporpaMMDI nnH HHHUHanH3aUHH.naKeTa. no~TOMy npocTble 
(6e3 cerMeHTaUHii) GKs·nporpaMMDI MOliCHO Hcnonb30BaTb nnH o6MeHa rpa4>H'!ec
Koii HH~OpMauHeii c X-TepMHHanoM noKanbHOH Hnli ynaneHHoii IBM PC 486, 
.z:tHcnneHMH Falco HnH .Tektronix 401x,: l!Cnonb3Y51 HIGZx11 ( pliC .1, Ta6 .1). 
liHHUHaOH3aUH51 (OTKpbiTHe ll aKTiiBH3aUiill pa6oqeii CTaHUHH, 3a.z:taHHe aTpli-
6yTOB BbiXO.z:tHbiX .z:taHHbiX H T. .z:t. ) - .z:tOOliCHa OCybleCTBflHTC51 no.z:tnporpaMMaMH 
naKeTa HIGZx11. 

7 



npnMep GKS nporpaMMhl /4/, ncnpaBneHHOfi nnH pa60Thl ·c naKeToM 
HIGZxll~ '·' npneeneH ·B npnnoJKeHHH.' · ·:• .. · 

;. '' OTMeTnM; · '!TO naKeT Gxplot / MOJKeT ·.: ncnonh30BaTbCH He3aBHCHMO oT·· 
naKeTa. :Mad "';:·nnH _.: BhlBona. rpa<!>HKOB·,"' ·• rHCTOrpaMM :: H T. n. 

,,;,r,. 

6'1 06beKTHhle 6H6nHOTeKH : .. '~ r-

~'"!It 

06beKTHhle 6H6nHOTeKH npHKnanHNX 
KaTanore $CERN_ROOT/lib 

rpa<!>n<JeCKHX · ·naKeTOB HaxonHTCH B 

Hplot , Higzkern - graflib.a, 
grafgks.a, 

-·grafxll.a, 
Higz (GKS) 
Higz'· (Xll) 
Gxplot 

.. ,,,! 

,:• 

gxplot.a. 
.. ;,. ~' 

·r ~ .i . 

--:;_. L;l.\ 

.'-<()" 

·]P ... 1 """;,.[".'{.'! 

:_.; ·.; 'it' 

~·· ~ 

·TaM .··JKe ·HaxonSticH .66beKTH&Ie ·. 6n6nnoTeKH , pHna npnKnanH&IX naKeToB 
nporpaMM . CERN, Heo6xo:zinM&IX c nnH :: 'pa6oT&I rpa<!>n<JecKHX naKeToB :. 

Hbook · •. 
Minuit Jl4f-:.' .... 
Zebra · 
Kernlib /15/ 

packlib.a,· 
packlib.a; 

- zebra.a, 
-·kernlib.a. 

r.l" 

llpH HHHUHanH3aUHH ceaHCa pa60Tbl nonb30BaTemi BbinOnH51eTC51 KOMaHnH&Ifi 
<!>a fin. $CERN.:_ROOT /rngr I cernenv, B KOTopoM onpeneneH. pHn nepeMeHHbiX cpen&l, 
ynpo!IlaiOIIlHX 3anncb .nMeH:· o6beKTHbiX 6n6nnoTeK CERN 

[" : l '11 ~ ; ' • ':!<:' 

· · · 'setenv .lib 
setenv'graflib 
·setenv grafxll 
setenv:'packlib. 
setenv kernlib. 
setenv zebra · . ·. 

$CERN• ROOT/lib 
$lib/graflib. a 
$lib/grafxll.a 
$lib/packlib.a 
$lib/kernlib. a • 
$lib/zebra.a 

·'<" 
··:-·, 

! : ~ < • 

;. 

TpaHcnHumr·n c6opKa 'rpa<!>n'lecKofi· nporpaMMbl c ncnonh30BaHHeM npnKnan
H&IX '6H6nHOT,eK· H 3THX''.< .• nepeMeHHbiX•,;•MOJKeT BblrnHneTb TaK,·:. 

r;' 1.r· (1 .. 

% rnf77 rny_HIGZxll~rog .o, $grafxll, $graflib, $zebra, , \. 
$xll, $packlib, $kernlib :-lc::-lcposix ., .!!•-<: .,;,.., 

I \• ' 

7. 3aKniO'IeHne . .. \ 

_.:h. r 

_.,\! ·,' ;-~ ' • ~ .. 1 . ' 

ABTOp.: :-. BblpaJKaeT npH3HaTenbHOCTb:.; • COTpynHHKaM nBTA,B. H. IIIKyneHKOBY 
H H. 8; lly3&1HHHY 3a ni06e3HO. npenocTaBneHHble IBM PC 386 H 486, a ·TaKlKe 
A.K. noMoBy, B.B. MHU&IHY H M.IO. nonoey 3a · opraHH3aUHIO H cncTeMHYIO 
nonneplKKY ceTH UNIX Ma!IlHH, 3a .. 6onhiilYIO noMOIIlh e,pa6oTe.n .. KoHcynhTaUHH 
no CHCTeMaM .. UNIX, ULTRIX H ceTHM ·ETHERNET~· ·; .t~:·:.· .· • . 

~ :' .;-

~-- . 
;" ... ~ ·_:_r :)'r..:., .\1 ,:" 

3 

*** 

c 

*** 

101 

llpHnoJKeHHe 
PROGRAM DUCK 
common /pawc/ h(50000) ! HIGZxll 

INCLUDE '/cern/gks/pro/dat/gks_enum.inc:. 
integer glsoli, gsolid, gast,~gstrkp !" HIGZxll 
INTEGER err£11, wkid, wktyp, ·metafl,T~conid 
PARAMETER( errfil = 6, wkid = 1;· metafl; = 4) 
CHARACTER*40 fname , 
REAL pxa(44), pya(44);, 

INTEGER asflst(l:l3)· 
integer dnr,status 

~ . ~ 

logical higz . "<:· _ '£ ·~ {·;z 
DATA pxa/0.0,2.0,4.0,6.0,8.0,10.0,12.0,14.0,16.4,17.0,, .· 

* 17.3,17.8,18.5,20.0,22.0,24.0;26.0,28.0;29~0.28.8,27;2;. 
* 25.0, 23 .o. 21.5, 21.1, 21.5;22.8, 24.1~ 25.1, 25.2, 24;2, 22.1,·' 
* 20.0,18.0,16.0,14.0,12.0,10.0,8.0,6.1,4.2,3.0,1.3,0.0/ 

DATA pya/8.8,7.6,7.1,7.4,8.0,8.9,9.6,9.9,9.4,9.7,12.0,., 
* .14.0,16.1,17.0,17.0,16.0,13.9,13,1,13.2,12.3,11.5,11.5, 
* 11.5,11.2,10.5,9.0,8.0,7.0,5.1;3:6,1.9,1.1,0.9,0:7,0.8, 
* 1.0,1.0,1.2,1.8,2.1,2.9,4.1,6.0,8.8/ . 

DATA asflst/13 ·~ 1/ ·, ,·! set. all ASFs . _ 
data gstrkp/2/,glsoli/1/,gast/29/,gsolid/l/ I HIGZxll 
data dnr/2/,status/0/,higz/.true./ ! HIGZxll 
if (.not.higz) then-~ '' 

Request the workstation:type on which·the'program is'to be run 
WRITE( 6, *) ' Give workstation. type and conid :1 ',: 
READ ( 5, ~) wktyp, conid. . ' . 

· if (wktyp .eq. 101 .and. ,conid .eq. 101) then .... . ' 
open·(unit=conid-100,carriagecontrola'none',status= 1 new') 

endif ·· ·"". 
CALL gopks (errfil, 0) 
CALL gopwk (wkid, conid, wktyp) 

CALL gsasf (asflst) 
CALL gacwk (wkid) 

else 
call mzpaw(50000, 'M') 
call iginit(lOOOO) 
call igwkty(wktyp) 
conid ~ 1 · · 

open gks (BUFA not used) 
open workstation.. ... 
set attributes individually 
activate· workstation 
HIGZx11 variant ' 
initialization ZEBRA 
initialization HIGZxll •. 
request the· wo~kstation ·: 1 -· 

call igsse(6,wktyp) ! open, ~aqtivate workstation 
endif . ."' ., . 

'CALL gselnt (1) ! select· norm transf: · 
CALL gstxfp ( 1, gstrkp) ! set font 1,· stroke precision 
call gschh(1.5) Y I .set char.•height 
CALL gsln '(glsoli) ·! set solid -line type_ .. :·< ... · 
CALL gsmk (gast) ! set asterisk marker type " 
CALL gsfais (gsolid) ! set solid fill area ' · 
CALL gswn (1, 0.0,30.0,0.0,30.0) !'set window' •. 1:.:. 
CALL gsvp (1, 0.1,0.5,0.1,0 .. 5) '! set· viewport in ;lower left 
CALL gpl ( 44, pxa, pya) I polyline , 
CALL gpm (44, pxa, pya) ! polymarker 
CALL gfa (44, pxa, pya) I fill area 
CALL gschup (-1.0, 8.0) ! ·set· char! uP·vecfOr 
CALL gtx (8., 20., 'Quack I') ·1 text.at·position 8;20 
CALL gsvp (1, 0.6,1.0,0.6,1.0) I move vpt to upper right 
if (conid, .lt. 100) call irqst(wkid,dnr,status,lch,fname) 
if (higz) then,- ·" · •· .·: · 

call igend ' I close HIGZxll · ; , 
else 

CALL gdawk (wkid) .deactivate workstation 
CALL gclwk (wkid) close ·workstation 
CALL gclks · ·.close GKS 
endif: t·· 

if (conid .• eq. 101) close ·(unit=conid-100) 
END 

•' 
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nuTepaTypa 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11'. 

12. 

13·. 

14. 

15. 
16. 

17. 

~ ~, 

r. 3Hnepne, K~i-Icu~.·r. ll<!>a<l><l>;'-' 
MeJKnyHaponm.in cTaiinapT:,GKS. ·~, 
MOCKBa, Panuo. H !CBH3b, ··-.1988·. i • 

~ . ' .. 

Computer Graphics Interface, , , _ 
ISO/TC 97/SC21/WG2 N 1406/1411 Working Draft 
Geneva, May, 1986. · 
X WINDOW SYSTEM. User's Guide. 

_;.,.:-; 

0' Reilly· & Associates, Iric. ' 
Guide· to computer graphics at' cimN 
CERN/dd/us/111. March .i990;· : 
Tobbicke· R,'· Defert P. ~- •··•. 
Recommended:Standard for Unix Workstation Environment 
Setup. CERN,CN/AS/140~. , ,. . . . 
Brun R., Couet 0. and Cremel-N •. 
CERN program library'Y251. . 
Hplot users quide - Version s:·-1988, , 
Bock R., Brun· R. i' Couet , 0., Nierhaus R., 
Cremel N., Vandoni ·C., and- Zanarini P, 

)". 

~ • " •• . ..J- ~ : 

.-; .. t·· 
,-1;:, 

CERN program library Ql20. '· 
HIGZ - High ievel. Interface to Graphic ari(f 'zebra. 
1988. . .-. 
B.run R.-·and Lienart D.· 

.CERN prograni',library Y250. 
Hbook ·user quide· :-_yersion 4. 1988. 
Brun r. and·Zoll j; 
CERN program library QlOO. , .. 
Zebra .-:- ·data;_structure management system,;· 1989. 
Brun R.; Couet 0.,. Vandoni C. and Zanarini P •. 
PAW·- Physics' Analysis Workstation •.. :,·· 
CERN program library Ql21, 1988.-
B •. K •. ,Banawos, . . 
MabiHHHaH rpa<!>HKa Ha . ..VAX 3BM OlUI!{ . ,. , •. 
coo61IleHHe omm Pl0-91-308. ny5Ha, 1991'.' .. : 
Grots H., Chrisoph F.I. The MAD Program· 
{Metodical Accelerator Design) 
Version,8.1. User's Reference Manual 
CERN/SL/90-13 {AP). Geneve, May; 1990. 
Grote H. ·· ·. · . , 
Gxplot User's Guide and Reference Manual, 
CERN/LEP·'Theory Note 57, 1988. :. , "' 

•1 

',•' 

Veendorf R. · '.: · ' ·': "'. , 
Garfield,· a drift-chamber simulation program. 
CERN, March 1991. · · . . 
James F. and Roos M •• 

hit 

CERN Program .Library .D506. · . , 
MINUIT - Function--Minimization and Error Analysis. 1988. 
CERN Program Library. 1989. · 
C. BaypH. . . 
OnepaUHOHHaH cHcTeMa UNIX. 
MocKBa, MHp, 1986. 
Mapk G. Sobel. 
A Practical Guide to the UNIX system. 
The Benjamin/Commings Publishing,Inc. 

PyKOnHCb noaTynuna B H3~aTeJ1bCKHH OT~en 
3 ~eKa6pH 1991 ro~a. 
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HET fll1 flPOEEflOI 

B~ Mo~eTe nonyqHTb no no4Te 
oHH ne 6~m• 3aKa3aH~ panee. 

.U11_:85:-791 

!.;ii 

.ll1 • 2-86-668 

.U3,4,17-86-747 

.U2-87:.:798 

.U14:..87-799 

.U17-88.:9s 

.!117-88"'681 

.U13-88-938 

P2-89-138 

.U4-89-221 

.U9-89-52 

.U9-89-708 

.ll7-87-123 

.ll7-87-6B, 

TPYAbl ~1eJKAYHapoJ:1H< 
aHaJ1HTH4eCKHM BW41 
H HX n~HMeHe~HW B 
~H3HKe • .ll~6Ha,;19! 

TPYAbl. 8 Mel'I.Qy~aPOl 
no npo6neMaM ~H3H! 
.lly6Ha, 1986. /2 1 

TpyJ:1bi MeJKAYHaPoAH< 
c!JH3HKe; Any~Ta,19! 

TpyJ:1bl 8 MeJKAYHapol 
npoorieMaM KBaHTOB( 
Anym'rii, 1987. 

Tpy):1bl n MeJKAYHapol 
npo6neMaM n3aHMOA! 
C BeuteCTB~~-· .llY6H~ 

TpyJ:1bi IV ~teJKi:lynapi 
H36paHH~M npo6neM~ 

MexaHHKri::nYoHa,_ 1 

TpyJ:1bl MeJKAYHapOJ:1H< 
BbiCOKOTeMnepaTypHC 
.Uy6na, 1988. 

TpyJ:1bl X I I I MeJKAYH< 
no HJ:1epnoA 3DeKTP< 

Tpy):1bl CeMHHapa "fi 
H rpaBHTaU!lOIIH~e I 

TPYA~ pa6oqero co1 
H C03,1:1allHID H311Y4U1 
T311'HOHIIWX . BODII. .ll) 

TPYAW XI BceCOID311C 
TeJ1HM 3aPHJKeiiH~X ' 
/2 TOMa/ 

TpyJ:1bl I I ~leJKAYHapc 
UHKDOTPOIIaM H HX .r 
Eexu11, qccP,1989 • 

Tpy,1:1~ Cone!'laH!lH "I 
.lly6Ha, 1986 • 

TpyJ:1bl·~leJKAYUapoJ;1HC 
no ~11311Ke .. THl'Cen~x 


