
qJ-oGt 

.,,. ' B.K.BaJiarnos, A.K.JloMos 

TIPJ1KJIA,LI,HOE TIPOfPAMMHOE 

COOfilllBHMR 
OtihBAMHBHHOro 

MHCTMTYT8 
RABPHblX 

MCC18AOB8HMM 

AYtiHa 

Pl0-92-568 

. 

J1 rPA<l>HqECKOE OBECnEqEHJ1E CERN ..., 
HA PABoq11x CTAHllJ151X SUN B 01151H 

1992 



6a.namos B.K., JloMoB A.K. Pl0-92-568 
TipHKJiaAHOe nporpaMMHOC u rpa<f>u'lecKoe o6ecnelfeHue CERN 
Ha pa6olfHX cram.1,usix Suns OIHHi 

OnHCblBaCTCSI npHKJiaAHOC nporpaMMHOe H rpa<f>HlfCCKOe o6ecnetteHHe Ha 
pa6olfHX CTam.1,usix Sun B OIUU1. B :JTO o6ecnelfettue BXOASIT naKeT1>1 H npor
paMMbl, pa3pa6oTaHHhle s CERN AJISI npHJIO;)KCHHH s <f>uJuKe BblCOKHX 3HepmH, 
rpa<f>utteCKHe naKeThl G KSGRAL, GRALGG I u PM nporpaMM H3 Free Software 
Foundation AJISI npocMoTpa u KOHsepTupoeattusi PostScript-MeTa<t>aHJIOB. !I.a
lOTCSI npaKTH4CCKHC peKOMCHAaU.HH no pa6oTc C 3THM nporpaMMHblM o6ecne
tteHHCM. 

Pa6oTa BblnOJIHCHa B Jla6opaTOPHH BbllfHCJIHTeJibHOH TeXHHKH H aBTO
MaTH3aU,HH OHSll1. 

Coo6ll\em1c O61.CJIHIICIIIIOl'O HHCntryrn 11/lCpHblX HCCJIC)l0B3HHH . Ay611a, 1992 

TiepeBOA aBTOpoB 

Balashov V.K., Lomov A.K. Pl0-92-568 
CERN Application and Graphics Software on Sun Workstations at 
JINR 

The applied and computer graphics software on Sun workstations at JINR 
are described. It consists of packages and programs, designed at CERN for High 
Energy Physics applications, graphical packages GKSGRAL, GRALCGI, and 
a set of programs from Free Software Foundation for previewing and converting 
PostScript metafiles. Practical recommendations for work with this software are 
given. 

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

Communication or the Joint Institute for Nudear Research. Dubna, 1992 



1 BBE)];EHME 

B p;a1111011 pa6oTe om1cLmaeTcJ1 cTpyKTypa np11KJJap;11oro nporpaMMHoro II rpaqmqecKoro 
o6ecneqemrn CERN ua pa6o•mx.cTam-111iix Sun n OIUUI. B 0To 06ecneqem1e nxop;nT pHp; 
nporpaMMHLIX 6116m10TeK II naKeTon nporpaMM, pa3pa6oTaHHhIX B CERN p;l!JI npnJJO)Keirnii 
B <pll311Ke BLICOKIIX 011epr11ii: , 

1. a11amm II npep;cTanJJe1111e p;a1111L1x; 

2. MO/\C/lllj)OBaIIIle Hp;ep110-qm311•1ecK1IX npol.\eCCOB, nponop;Ka TpCKOB )];/IJI 3/leKTJ)OIIIILIX 
YC'l'a!IOBOK; 

:t 'lllCJieIIHble aJJfOJ)HTMLI; 

4. COTl))OllOiK)];CIIIle 60JILWIIX KOl\lil/leKCOB nporpaMM; 

5. ceTenble cepncpLI, nepecLI/IKa <paiiJJon. 

IIporpaMMnoc 06ecne•1e1111e CERN Sun o6ll\ero nanna<Jemrn p;ocTyn110 )];JIJI n11ewu11x ·· 
11oni:.no1JaTeJJe11 11 CERN ua. cpaimoJJciM cepnepe ASISOl •1epen nporpaMMY FTP n KopuenoM 
KaTanore /cernlib [l]. 

B p;a1111011 pa6lYre cp;eJiaua nonLITKa o6'bep;nnnTL panponne1111we cnep;emrn- o nporpaM
MHOM 06erne•1e111111 CERN na Sun B OIUIII H p;aTL noJJh30BaTemo npaKTH'leCKoe pyKoBO).\
cTno no pa6oTe c HUM. 

2 OCOBEHHOCTM PEAJIM3AII;MM 
• IlporpaMM11oe 06ecne•1e11ue CERN na <pafmouoM cepnepe ASISOl uaxop;uTcJI B ynaKona11110M 

TAR·qlOpMaTe[2]. Ilocrre co_oTBeTCTBYIOll\HX <popMaTHblX npeo6panonannii 11 neKoTopoi\ na~ 
cTpo11KH 0110 roTono K ncnoJJL3ona11n10 . .TI:nJI ycTaHOBKH nporpaMMHoro 06ecne~1e1111J1 CERN 
ueo6xop;HMLI onepal.\HOHHaH CHCTeMa·'SunOS 4.1.X H .Sun Fortran· 1.4. · , 

0TMCTIIM, 'ITO peiKl!Mbl KOMTIHJJJII.\HH <tiOPTPAH·nporpaMM II CERN BK/IIO'Ia!OT IICilO/ll,-
30BUIIHC a1111apaT11or6 npol.\eccopa c nJJanaIOll\ell TO'IKOII (FPP) 6en or1epal.\Hll 11nnJJe•1emrn 
KBap;paT11oro Kopnll fsqrts II fsqrt<l[3] (ql/lar -cg87, no yMoJJqa111110). 8To BLI3Bano, no 11a
weMy MIICIIIIIO, yrnOBl!JIMII np11Me!IIIMOCTII 06'beKTHbIX 6116mmTeK II HCilO/IIIJleMblX Mop;yJJeII 
)];JJJI ncex Mop;eJJe11 Sun 4, .n TOM 'IHCJJe c FPP ni,mycKa pa11ee 1989 r. IlocKOJJLKY nee pa-
6o•rne .cTaHI.\HH Sun B OHJill YKOMII/ICKToBaHLI FPP c fsqrts n fsqrtd, TO AJJJI noBhIWeHI!JI 
nponnnop;nTeJJLHOCTII nporpa!IIMHoro o6ecneqemrn CERN )KeJJaTeJJhHO nepeKoMmmnponaTL 
<tiOPTP AH-nporpaMMLI c <pJJaroM -cg89. 

H'a pa6o•rnx cTaHI.\HJIX Sun II OIIJIII oTcyTcTByeT rpaqi11qecKm1 naKeT GKS[4] (SunGKS) 
n rpa<pII'leCKIIH IIHTep<pefrc IIOJJb30BaTeJJJI - Motif[5] K naKeTy X11[6]. IlociioJJLKY 11a na
KeT GKS o;rne11T11pona11hl nony;rnpHLie nporpaMMbl MAD[7], GARFIELD[S] II 6116m10TeKa 
nporpaMM J\iAG[9], TO rp/l<pH<JecKoe nporpaMMHoe 06ecneqe111Ie Sun p;onom1etto naKeTaMII 
GKS (GKSGRAL) H CGI (GRALCGI)[lO]. IlaKeT GRALCGI c;1y)lmT UHTepcpeiicoM Me;Kp;y 
GKSGRAL H c~TeBLIM rpa<pn'lecKHM naKeTOM Xll. GKS-nporpaMMa MO)KeT 06~1e111rnaThcn 
nucpopMaI_\Heii Ka.K C Y/\aJJeHll!,JM rpa<pwiecKHM )];HCilJJeeM, TaK II° C X-'l'epMH!laJJOM. 

0TCYTC'l'BHe nporpaMMHbIX cpep;CTB Motif npennTCTnyeT C03p;amuo II!ITepaKTIIBHbIX rpa-
qJll'IeCKl!X nporpaMM B CTll/le Motif. . . . 

Ha 6oJJLWHHCTBe pa6o'IHX cTaHI.\IIH Sun B OllJIII neT np1mTepo11 p;nJI npHMoro Bhl.Bop;a 
<pal!JJOB n <popMaTe PostScript[ll]. Ilo3TOMY rpa<pnqecKoe nporpaMMHoe 06ecrreqem1e Sun 
p;onomieuo KOManp;aMn ghostview n gs (npoeKT GNU, Free software Foundation) rt,nJI npo
CMOTpa ll KOHBepTHpoBalll!JI PostScript-MeTacpaiinon B qiopMaT, npnrop;Hhlll ).\/IJI BbIBOp;a na 

npnmp HP LM~J,t II. I, ..... ··-:-·_.,-.:•. :,t.:.,.,,.~·~ 
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Ilpn lllllIJ.lllaJIU3aJ.lll~ ceauca pa60Thl ~0Jlb30BaTeJI~ BbliIOJI!IJIIOTCJI KOMaHp;b! 113 CTapTo

Boro q>aii~a .cshrc ero Kopneaoro KaTarrora.. ,Il;rrJI µ;ocTyna•K nporpaMMnoMy 06ecne•1e1m10 
CERN, pa:Jµ;errJieMhIM 6116m10TeKaM i1 cnpaBO'!HhIM · qiaiinaM · KOMill1JIJ1Topa FORTRAN 110-

CTaTo'IHO BCTaBl!Th B 0TOT <:TapTOBhtii qiaiiit crreµ;~10.in.11e Ko~rn~1µ;u : . 

3 

source /cern/pro/mgr/plienv 
setenv LD_LIBRARY_PATH /usr/openwin/lib:/usr/lang/SC1.0 
setenv MANPATH /usr/openwin/share/man:/usr/man:/usr/lang/man 
setenv path ( $path /usr/lang) · 

CTPYKTYPA KATAJIOrOB 

IlpnKrraµ;noe nporpal\-moe n rpaq>n'lecKoe opecne'!enne CERN I\HJI pa60'!11x cTa11111111 Sun 
pacnOJIO)KeHO ll µ;peBOBlll\HOll q>allJIOBOII CTPYKType C KOpHe!JLIM KaTanoroM /cer·n (p11c J ). 

CTpyKTypa KaTa110roB coBIIal\aeT c nplll!JI~oii·. B· CERN(l2] 11on011 cxeM011 pa3Met11em1J1 

npnKnaµ;noro nporpaMMHoro 06ecne•1e111rn: 
' . 

/cern/yyn/xxx - ocHOBHoe _nporpaMMHOe o6ecne'!emrn CERN[13] 
/cmz/num/xxx - cRcTeMa conpoBOJI;a;eHRa nporpaMM Ha 6aoe naxeTa CMZ[14] 
/patchy/num/xxx - CRCTeMa conpoBOJI;a;eHRS nporpaMM PATCHY[15] 
/mad/num/xxx - MeToAorrorR'!ecxRe paopa6oTxR ycxopRTerrei MAD 
/nag/num/xxx - '!RCIIeHH1Ie arrropRTMLI (NAG) ' · 
/gks/num/xxx - 6aooBaa rpaWR'!ecxaa CRCTeMa GKS (GKSGRAL). 

3AeCb: 
yyn 
yy 
n 
num 
XXX = 

- AaTa C03AaHRS nporpaMMHOro o6e,cne'!eHRS B wopMe: 
- rOA (92,93,. ,.} 
- nop~oBLIH HoMep BepcRR B roAy (a,b, ... ) 
- HOMep BepcRR nporpaMMHoro· naxeTa 
mgr - KOM~Lle (script) wazrrLI ~a IlOCTaHOBK.R 

nporpaMMHoro o6ecne'!eHRa CERN 
lib - 06beKTHLie 6R61IROT8KR, wazrrLI C AaHHLIMR 
bin - script-wairrLI, RCilOIIHSeMLie MOAYIIR 
dat - KOHWRrypamroHH1Ie wairrLI (GKSGRAL, GRALCGI) 
src/car - TeKCTOBLie PAM-wairrLI (CAR-wairru), 

WaHIILI CRHCTpyxmraMR ~a 'PATCHY (CRA-wairru) 
src/cfs - RCXOAH1Ie TeKCTLI nporpaMM 
doc - onRcaHRa nporpaMM 

,Il;am1aa Bepc1rn nporpaMMnoro 06ecne•1emrn CERN - v92b (1110nL 1992 r). ,Il;rrJI COllMe
CTllMOCTII c npe)lrneii cxeM~ii (old, pro, new) onpeµ;eneHhl CHI\IBOJIH'!eCKlle CChlJIKll(2]: 

¼ ln -s /cern/92b /cern/pro 
¼ ln -s /cern/gks/3.2 /cern/gks/pro. 
¼ ln -s /cern/cmz/1.40 /cern/cmz/pro 
¼ ln -s /c~rn/nag/13 /cern/nag/pro 

B script-q>aiine /cern/pro/mgr/plienv onpe11enJ1IOTCJ1 rno6anb11L1e nepeMeHHble, ueo6xoµ;HMLJe 
µ;nJI pa6oTLI script-q>aiinon 113 rrporpaMMnoro 06ecne•1e1111J1 CERN, naKeTon GKSGRAL, 

GRALCGI, n nepeMeHHLie, yrrpot11a10t1111e :JarrncL IIMen KaTanoron: · 

setenv CERN /cern 
setenv CERN_LEVEL pro 

·.~ i':t i .,,1 :';• 2 
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setenv CERN_ROOT $CERN/$CERN_LEVEL 
setenv CMZ.:.ROOT $CERN/cmz/1.40 
setenv MAD_ROOT $CERN/mad/8.8 
setenv NAG_ROOT $CERN/nag/13 
setenv'GKS_ROOT $CERN/gks/3.2 
setenv LIB $CERN_ROOT/lib 
setenv BIN $CERN_ROOT/bin 
setenv CAR $CERN_ROOT/src/car 
setenv DOC $CERN_ROOT/doc 

Tal\l ;,i,;e naµ;acTCJI nyTL0 IIOIICKil KOl\lafll\ 11 IICilOJIIHlCMhIX ~10µ;y.~ei1 •1epe3 nepe~1e1111y10 path: 

set path= ($CERN_ROOT/bin $path $CERN_ROOT/mgr) 

4 IIPOrP AMMHbIE BMBJIMOTEKM I1 IIAKETbI 

lhie11a 6116n110TeK 11a10TCJ1 ll c0Kpam,e11110M a1111e (6e3 11peq>11Kca lib IL pacmnpemrn .a). 

lh1e11110 oTn 11~1ena naµ;aIOTCJI B K0Man11ax c6opKn 11cnomrneMLIX Mo1u,·ne11, nanpnuep: 

¼ f77 my.f -L$LIB -lRMS_6R6JIROTeKR_1 -lRMS_6R6JIROTeKR_2 ... -o my 

KaTarror: /cern/pro/lib ($LIB), aepcRa v92b 

ER61IROTexa IlaKeT l!HJJ;ei::c KpaTKOe OilRCaHRe 

kernlib MPO Hay'IHO-TeXHR'!ecxoi 6R61IROTeKR 
kernfor neKTOpbl, MaTpRII.LI, M.aTeMaTR'!eCKRe 
kernnum R cRCTeMHo-opReHTRpOBaHH~e WYHKitRR R 

kernbit IlOAUporpaMMLI 
packlib 6R61IROTeKa OCHOBH1IX npRKIIaAHLIX naxeTOB 

minuit D506 MRHRMRoamra WYHKitRi R aHarrHo omR6ox[16] 
kapack Z303 npaMOH AOCTJil K wairraM IlO KJID'iaM[17] 
epio I101 BBOA/BLIBOA 3KCnepRM8HTalibHLIX AaHHLIX[18] 
kuip 1202 RHTepweic K RHTepaKTRBHLIM rraxeTaM[19] 
ff read 1302 '!TeHRe AaHHLIX B CB060AHOM wopMaTe[20] 
zebra Q100 ynpanrreHRe naMaTLD R 6a:JaMR AaHHLix[21] 
cspack Q123 naxeT ~a pacnpe,nerreHH1IX BLI'!RcrreHRi[22] 
hbook Y250 aHaJIR3 R npe,ncTaBrreHRe AaHHLIX[23] 
zbook Q210 pa6oTa C ARHaMR'!eCKOH IlaMKTbD[24] 
fatmen Q123 pacnpe,nerrettnaa cRcTeMa ynpaBrreHRa ~airraMR 

R rreHTaMR [25] 
hepdb Q180 6aoa AaHHLIX ~a WR3HKR BLICOKRX 3HeprRi 

Ha OCHOBe naxeTa ZEBRA[26] 
mathlib 6R61IROTexa MaTeMaTR'!eCKRX nporpaMM 

gen ocHOBHoi rraxeT MaTeMaTR'!ecxRx nporpauM 
bvsl F123 pa6oTa c BeKTOpaMl'l 6RTOB 

311ecL II 1\11.Jlee 1101\ 1111)\CKCOAI IIOIIIIMaeTCJI 1111/\CKC nporpaMMbl 11/lll 11aKCTa IIJlOI'JHHIM II 

CERN Program Library[l:I]. 
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5 rp AcJ>HqEcKHE BHBJIHOTEKH H IlAKETbI 

5.1 'KaTaJior /cern/pro/lib, BepcHJI v92b 

Bz6nzoTexa IlaxeT 

graflib 

grafXll 

grafGKS 

paYlib 

hplot 

dzdoc, 

higzXll 

higzgks 

pall 
comis 

sigma 

HH;D;exc KpaTxoe onHCaHHe 

Y251 

Q101 

Q120 

Q120 

Q121 
I210 

Q122 

rpa~zqecxzi
0

HHTep~eic naxeTa Hbook 
x naxeTy Higz[27] 

. reHepaIJ.HJ[ H conpoBo-,n;eHze 
AOXyMeHTaIUIH no.ZEBRA•cTpyxTypaM[28] 
~HTep~eic x _rpa~zqecxoMy naxeT·y X 11 
H naxeTy ZEBRA[27] 

* HHTep~eic X rpa~H'IeCXOMY naxeTy GKSGRAL 
H naxeTy ZEBRA[27] . 
pa6oqee MecTo ;JJJia ~H3H'Iecxoro ~Hanz3a[29] 
XOMnHnBIUIB H HHTepnpeTallHQ <l>OPTPAH· 
nporpaMM [30]_ 
naxeT nna HHTepaxTHBHUX rpa~H'IeCXHX 
MaTeMaTH'IeCXHX npznoieHHi[31] 

* - M0IUl~HlllllpOBaHO npz nocTaHOBxe B 0HRH 
\ 

llcXOAHble TeKCTbl naKeTa HIGZGKS nonyqe11hl ua CAR•qiaiina higz.car c noM0ll\blo 
cncTeMbl PATCHY (qinar GTSGRAL, nepcm1 ii_m1 GKSGRAL). 

5.2 KaTanor: /cern/gks/pro/Iib, BepcHJI 3.2 
, , , 

:sz6nHoTexa IlaxeT KpaTxoe onzcaHHe 

GKS gtsgral + 6a3oBaa rpa~zqecxaa CHcTeMa 
' GKSGRAL 

CGI 

gksdriv + ApaiBepu x GKS-ycTpoicTBaM: 

cgikernel 
cgidriv 

IUICnnei Tektronix'401x 
nnoTTep HP7475 
IUICnneH VT240, VT340 
PostScript·npHHTepu 
GKS - MeTa~ain 

+ KHTep~eic GKSGRAL .x naxeTy 
+ Apainep X X-TepMHHany 

+ - Ao6anneHO npH nOCTaHOBXe B 0HRH 

4 

X11 

THn GKS-ycTpoicTBa 

101,103,121 
4012-4014 
1020,1030 
12201-12204 
4 

32120-32129 
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6 MOHTE-KAPJIO BHBJIHOTEKH H IlAKETbI 

KaTanor: /cern/pro/lib ($LIB), Bepcu v92b 

Bz6nzoTexa ·. IlaxeT HH;D;exc KpaTxoe onzcaHHe 

geant315 

ariadne 

jetset73 

isajet 

herYig54 

cojets 
eurodec 

photos_ 
fritiof 
pdflib 

geant 

geanh 
geang 
geane 
geanf 

W5013 MOA8llHpOBaHHe H npOBOAXa Tp8XOB nna 
:meXTpOHHUX ~H3H'I0CXHX ycTaHOBOX [32] 
reHepaTop aAPO.HHUX nHBHei (GEISHA) 
reoMeTpH'Iecxii naxeT 
a.Hanz3 ollll!l6ox 
reHepaTop aApOHHUX nHBHei· (FLUKA) 
QCD.·xacxaAU B W!eTHoi IUinom,Hoi 
~opMynzpoBxe[33] 

jetset73 W5035 ~parMeHTaIOll cTpyi, e+e- aHHHrHnaIUia[34]. 
aApOHHUe B3aHMOA0HCTBU C 6onbllll!IMH, pythia56 W5044 

W5036 

W5037 

W5040 
W5048 

l,/5049 
. W5051 

W5051 

H ManUMH PT [34] 
P-P H P6ap-P B3aHMOAeicTBU npz 
BUCOXHX 3Heprux[35] 
peaXIUIH 3MHCCHH aAPOHOB C 
HHTep~epeHIUiei rnDoHoB[36] 
reHepamt.l[ co6uTHi (QCD),aApoHu[37] 
~parMeHTaIUIB, paCllaAU XBapXOB H 
di-xnapxoB[38] 
PaAHaIUIOHHUe nonpaBXH B pacnaAax (QED)[39] 
CTOnXHOBeHHa aAPOH·aApO H aApO·aApo[40] 
~YHXllll:H napTOHHUX nnOTHOCTei[41] 

B KaTanore $LIB Hax0AHTCJi 061,eKTHhlii qiaiiJI gxint315.o naKeTa GXINT315 - HHTe
paKTIIBHoro rpaqiuqecKoro HHT.epqieiica K naKe'l'Y GEANT, OH ucnoJib3JeTc.a,script-qiaibmM 
GXINT na KaTanora $BIN (n. 7.1) AJIB C03Aamrn HHTepaKTUBHoii nepcnn GEANT-npo
rpaMMbI. 

Om1caH1rn 6oJiblllllHCTBa MoHTe"Kapno nporpaMM naxoA,HTCJi B KaTanore $DOC. 

5 
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7 SCRIPT-<DAMJibl Jil JilCTIOJIH.ffEMbIE MO,[(YJIJil 

7.1 KaTanor /cern/pro/bin, Bepcm1 v92b. 

Script IlporpaMMa HH;11;exc KpaTxoe onncaHne 

cernlib 
paw 

pawX11 
pawGKS 
pawm 

higzconv hzcx11 

gxint 

cmz 

poiscr 
latter 

tripcr 

tripcrX11 
tripcrGKS 

kuipc 
telnetg tnX11 

rtoa,rfia 

rtox,rfrx 

use wylbur 
zftp 

garfield 
mad mad8 

dzeX11 

fm fatmen 

J];OCTyn x o6~eXTHLIM 6n6nnoTeXaM 
Q121 pa6oqee MeCTO )];Ila wn3nqecxoro aHann3a 

C J];OCTynoM X yJJ;aneHHLIM RZ·waxnaM 
Bepcna c X11 

T604 

Q123 

W5050 

Q101 

Q123 

+ Bepcna c GKSGRAL 
Bepcna c X11 B CTHne ~otif 
npeo6pa30BaHHe RZ-waina C HIGZ-xapTZHXaMH 
B MeTawaxn B PostScript H Tex-wopKaTe[42], 

+ ·BUBO)]; Ha 3XpaH X-TepMHHana 
xoMnnnJUU1a, c6opxa n 3anycx nHTepaxTHBHoi 
Bepcnn GEANT-nporpaKMU 
conpoBoIJJ;eHne _nporpaMM Ha ocHoBe naxeTa 
ZEBRA 
pemeHne ypaBHeHni Ilannaca n IlyaccoHa[43] 
reHepaTop ceTXX )];Ila POISCR 
BUBO)]; rpawnqecxoi XHWOPMaIUUI (nocne POISCR) 
B PostScipt·MeTawain, 

+ BUBO)]; Ha 3XpaH X-TepMHHana (X11) 
+ BUBO)]; Ha 3XpaH rpawnqecxoro TepMHHana (GKS) 
+ BUBO)]; rpawnqecxnx xapTHHOX B RZ·wain 

xoMnznaTop CDF-wainoB (KUIP)[19] 
3MynaTop rpawzqecxoro TepMHHana[22] 
npeo6pa30BaHne waina H3 RZ-wopMaTa B 
TeXCTOBUH wopMaT n o6paTHO 
npeo6pa30BaHHe wai~a H3 RZ·wopKaTa B 
J];BOHqHUH wopKaT n o6paTHO 
pacmnpeHHUH TeXCToBui peJJ;axTop[44] 
nepecunxa wainoB Ha OCHOBe naxeTa ZEBRA, 
npeo6pa30BaHne,wopMaTOB iaxnoB[22] 

* XMHTan:IDI pa60TU .JJ;peHWOBUX XaM_ep 
* MeToJJ;onornqecxne pa3pa60Txn ycxopzTenei 

reHepaI01a n conpoBoIJJ;eHne JJ;oxyMeHTaunn 
no ZEBRA·CTpyxTypaM[28] 
pacnpeJJ;elleHHaa CXCTeMa ynpaaneHna waxnaMz 
n neHTaMn 

+I* - Ao6aBneHo /MOJ];ZWXUHpOBaHO npn nocTaHOBXe B OHflH. 

Mp1 He om1chmaeM 3p;ecb KoMaH)l;bI Bhmona rrporpaMM - riTo cp;enano B orrncamrnx npo
rpaMM. OcTal!ODIIMCJl JIIU!Jb Ha H0DblX Bbl30Bax Mop;mpIIl\llpOBaHHblX nporpaMM. 
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7.1.1 Ilpo~paMrviLITRIPCRXll II TRIPCRGKS 

3anycK nporpaMM o~yu1ec~D~Jld~CJI script·q>ai'rn~;, tripci:. 

¼ tripcr [-d X11 I GKS] : [-term n I -meta m] [-z] < input_file 

rJJ;e: 

-d - 3aJJ;aeT Tnn JJ;paxBepa·(X11 I GKS) 
Ilo yMonqaHmo X11. 

-term - 3aJJ;aeT THn rpawnqe·cxoro TepKHHana )];Ila GKS ·(cM. n. 5.2), 
, HOMep CTpoxn B waine higz_windows.dat )];Ila X11 (cK. II. 12.) 

-meta - 3aJJ;aeT THil HIGZ·KeTawaina: 
1 

. 

-111,-112,-113 
-777,-778 

Postscript 
LaTeX 

Ilo yMonqa}U!l) rpawnqecxni B~BOJ]; HJJ;eT B PostScript•wopKaTe 
-111 (Portrait A4) .. HMa BUXOJ];Horo wain a - fort. 30. 

-z· - 3aJ];aeT BUBOJJ;.rpawzqecxnx xapTHHOX ·(HIGZ) B RZ-wain (ZEBRA). 
HMa BUXOJ];HOro wain a - tripc_r. rz. 

7.1.2 IlporpaMMa MAD 

Ilporpa~ma MAD 3anycKaeTcJI KOManp;oi1: 

¼ mad [,'..term n I -meta m ], 

rJJ;e: 

-term - 3aJJ;aeT THn rpatzqecxoro TepMnHana (cM. n. 5.2) 
-meta - 3aJJ;aeT THn GKS·MeTawaina (cM. n. 5.2) 

Ilo yMonqaHBIO rpawzqeCXHH BUBO)]; HJJ;eT B PostScript·WOpKaTe 
12201 (Portrait A4). HMa BYxowioro waina - metafile. 

<l>airn co "cnonapeM" p;rrJI nporpaMMbl MAD p;ocTyrreu 113 mo6oro KaTaJiora. 

7.1.3 . IlporpaMMbI HZCXU II GARFIELD 

Om1cauue rrapaMepoB nporpaMMLI IIZCXll M0lKH0 nony'IHTh c U0M0lllhIO K0Manp;1,1 

higzconv. 
Ilporpa~ma GARFILED 110JJr1ena 113 CAR-~1aimagarfield.car c PATCHY cjmara~rn GTS

GRAL, NAG u NAGNUJ\I n co6pa11a c 6116JJnoTeKoii NAG LIB. C noM0U\LIO KoMaH/\LI PLOT. 
SURFACE uo3iioJK110 nocTpoen11c 3-MepnhIX rpaq>w1ecKux· II306pame1m11. <l>aiirr c-"online" 
p;oKyMe11Ta11ne11 )l;JJJI ·uporpaMMbl GARFIELD p;ocTyrren u::i mo6oro KaTaJJora. 

7. 1.4 CnMDOJlll'ICCKlle CCLIJIKII 

B KaTaJJore $BIN onpep;cJJellbl CIIMD0mI'IeCKlle CCb!JIKII Ila IICII0J!llllCMblC Mop;ym, CIICTeMbl 
conponolKp;emrn nporpaMM PATCHY 113 rn-r'aJJora /cern/patchy /4.15/bin: 

¼ ln ~s /cern/patchy/4.15/bin/fc_asplit 
¼ ln -s /cern/patchy/4.15/bin/ypatchy 

............................ 
¼ ln -s /cern/patchy/4.15/bin/ytoceta 

- 7 
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7.2 KaTa.rror /ce~n/patchy/4.15)bin 

Script IlporpaMHa KpaTXOe OllHCaHHe 

fcasplh 
ypatchy 

ytobin 
ytobcd 
ytoceta 
yfrceta 
ylistb 

pa:J,JJ;erreHHe 41airra Ha :Ja.JJ;aHHl.te 'laCTH 

41opMaTHue npeo6pa:JOBaHHK H c6opxa 
HYXHOH Bepczz nporpaMMU 
npeo6pa:JOBaHHK TeXCT0Boro PAM-41airra B 
.JJ;BOH'IHUH H o6paTHO 
npeo6pa:JOBaHHK ,ll;BOH'IHOro PAM-41airra B CETA· 
41opHaT H o6paTHO 

ylist 
yindex ,yindexb 

yedit 
ycompar 
ysearch 
yshift 

ne'laTb PAM-41airra 
ne'laTb HH,JJ;excoB PAM·41ainoB 
penaxnpoBaHHe PAM-41ainoB 
cpaBHeHze .JJ;Byx PAM-41ainoB 
llOHCX :Ja,JJ;aHHUX CTpox B PAM-41aine 
xonzpoBaHHe PAM·41ainoB · 

Bee CRA-cpaiiJibl (11HcTpyKu;HH c11cTeMbI PATCHY ua c6opKy Tpe6yeM011 oepe1111 npo
rpaMMbI) D KaTaJiore $CAR nacTpoeubI Ha pa6oTy c CAR-cpaitJiaM11. 

Script·cpa11JibI ylist II yindex pa6oTaIOT c 06pa::iooa1111eM npoMeJKyTo'IHori:i µ,no11•u10ro 

PAM-cpaiiJia. 

8 . ,[(OCTYTI K OB'bEKTHbIM BMBJIMOTEKAM 

B KaTaJiore $LIB onpeµ,eJieHbl CUMB0Jil!'leCKJie ccbmKn 11a 061,eKTHbie foi6JIIIoTeKn n::i KaTa-
Jiora $GKS_ROOT/lib: - - -

¼ ln -s $GKS_R00T/lib/libGKS.a 

¼ ln -s $GKS_R00T/lib/libCGI.a 

cho ynp0!l\aeT ::JallHCb HMeH 6u6JIUOTeK B K0MaHµ,aX c6ppK11 IICil0l!IIJ!eMblX MO)J,yllei'i nyTeit 
::iaµ,aHHJI 0611\ero KaTaJiora Bbl6opK11·6116JIHOTeK (napaMeTp -1) )J,l!JI K0MII0H0D!l\l!Ka: 

¼ f77 gxtest.f gxplot.a -L$LIB -lGKS -lCGI -o· gxtest 

' 
,Il;JIJI ynpoll\eHl!JI µ,ocTyna K 061,eKTIIb!M 6116JinoTeKaM npeµ;Haa11aqe11 script·cpai'm cernlib u::i 
KaTarrora $BIN, KOTOpb!ii no IIMenaM ::iaµ,aBaeMb!X 6u6m10TeK Bbl)J,aeT Clll!C0K II0l!HblX HMell 

· 6116JI110T-eK, ncIIOJib::JyeMb!H )J,l!JI ycTauoBKll rJio6anbnoii IIepeMenHoii. 
CunTaKCIIC npHCB0eHHJI ::JHa'lelUIJI IIepeMeHHOH onpeµ,eJIJieTCJI Tl1II0M l!CII0Jib3Ye11,10ro HII

TepnpeTaTopa K0MaH)J, shell Hl!H C-shell: 

set X='cernlib GKS CGI kernlib' (csh) GKS 
X='cernlib GKS CGI kernlib' (sh) nporpaMMa 

f77 main.f mylib.a $X -o myprog 

set Y='cernlib graflib/Xll' (csh) HIGZX11 
Y='cernlib graflib/Xll' (sh) nporpaMMa 

f77 testxll,f $Y 

set Z='cernlib graflib/GKS GKS CGI' (csh) HIGZGKS 
Z='cernlib graflib/GKS GKS CGI' (sh) nporpaMHa 

f77 testgks.f $Z 
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9 ,[(OCTYTI K Y,[(AJIEHHbIM <f>AMJIAM 

. Ilpn pa6oTe 1111TepaKTIIBHbIX nporpaMM PAW, ZFTP, FATMEN qacTo 11eo6xoµ,nM6 nMeTb 
µ,ocTyn K cpaiiJiaM, 11axoµ,im.111uCR Ha yµ,arreHHb!X y::rnax ceTn ETHERNET. TaKoii µ,ocTyn · 
06ecne'!11BaeTCR ·11porpaMMHOII cxeMoii "KJmeHT - cepBep". 

3anpOCbl nporpaMMbl - Kmie11Ta Ha )J,0CTYII K yµ,arreHH0MY cpa1foy n pa6oTa c_ Hl!M o6cJiy
;KJIBaIOTCR COOTBeTCTBYIO!l\ell nporpaMMOII - cepBepoM, ::iarpy;i._eHHOII Ha yµ,arremI0M y::iJie . 

B SunOS ;na ::iarpy::iKa ocyllleCTBJIJieTCR nporpaMMoii inetd np11 tiarpy::iKe cncTeMbI, ~ 
cooTBeTCTlll.lH c onnca11neM nporpaMM B KoHcp11rypau;noHHOM cpai'me /etc/services[22): 

# CepBep TCP port KrrHeHT 

p_a.rserv 345 PAW (pacnpe,u;erreHHaa Bepcza) -

zserv 346 ZFTP, ynarreHHaa ZEBRA·nporpaMMa 
fatserv 347 FATMEN 

• 
IloJIHOMO'IIIJI cepBepoB onpeµ,eJIJIIOTCJI D cpai'me /etc/inetd.conf: 

pa.rserv stream tcp no.rait root 
zserv stream tcp no.rait root 
fatserv stream tcp no.rait root 

/cern/pro/bin/pa.rserv 
/cern/pro/bi~/zserv 
/cerri/pro/bin/fatserv 

pa.rserv 
zserv 
fatserv 

10 MCXO,[(HbIE TEKCTbl TIPOrP AMM 

B KaTanore ·$CAR naxoµ,JITCR CAR:- n CRA-cpai'lllbl µ,nJI nporpaMM 0611\ero nporpaMMnoro 

06ecne•1emrn CERN. 
,Il;rrJI noJiy'leHIIJI B TeKyll\eM KaTaJiore HCX0)J,HblX TeKCT0B naKeTa ~ IIMeHeM pack )J,0CTa

T0'III0 Bblll0l!Hl!Tb µ,Be K0MaH)J,bI: 

¼ yexpand $CAR/pack.era pack.era 

¼ ypatchy - pack:for pack pack .go 

HlIH 

¼ cartofor pack 

- norry'leHHe Sun BepcHH 
CRA-41airra . 

- norry'leHHe HCXO,ll;HUX 
TeXCTOB 

,Il;rrJI pa::iµ,erreHHJI TeKCTa naKeTa pack na C0CTaBJIJIIO!l\lle ero M0)J,Yllll )J,0CTaT0'lH0 Bblll0JI

Hl!Tb K0Manµ,y: 

¼ fcasplit pack.for 

IIporpaMMa FCASPLIT coaµ,aeT TaK2Ke make-cpaiiJI pack.mkfca 11 script-cpaiiJI pack.shfca 
)J,l!JI K0MIIHJIJII.\llll_ co::iµ,aHHHbIX cpai'iJIOB C pa::iµ,eJieHHb!Mll M0)J,YJIJIMH. Make-cpaiiJI yµ,06e11.1Ipll 
·oTrraµ,Ke • npu Il0BT0pH0M ::ianycKe K0Mill!JlllpyIOTCR Jllllllb 11::JMeHeHHbie TeKCT0Bble q>attllbI: 

¼ make -f pack.mkfca 

AnarrorU'lHblM o6pa::ioM M0)KHQ norry'lHTb II TeKCTbl TeCT0Bb!X nporpaMM. HMJI TeCTa, 
KaK npaBHJio,- pac11J11peHHoe ua cHMB0JI t HM.H TecTHpyeMoro naKeTa (minuitt )l;JIJI minuit, 
HanpnMep). 

Harr11'll!e TaKoro TecTa onpeµ,errJieTCR np11cyTCTB11eM oµ,uoHMenHoro CRA•cpaiiJia B KaTa
Jiore $CAR. 
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11 METAcIJAMJihl 

IlaKe~ HIGZXll - ocHOBHoii rpaqi11qecK11ii 'riaKeT B · rrporpaMMHOM 06ecne'!e111111 ·cE!lN -
rro11i:lepJK11Bae-i gaa Tima MeTaqiaimoa: -

• PostScript 

• LaTeX 

JJ:;rn_pa6o'IHX cTaHI\lliI Sun rrpegrro'IT1iTerrb11hli'1 qiopMaT MeTaqiai'irra - PostScript. TaKoi'1 
MeTaqiaiirr HerrocpegcTBeHHO (6ro npoMeJKyTO'IHOrO qia1irra) BhIBOAIITC.11 na KOIICOJlb Sun, :JK
pau X-TepM1marra II PostScript-rrpm!Tephl. KpoMe Toro, oiI rroggepJK11BaeTc.11 rraKeToM GKS. 
Ha pllc 2. rrpHBegeHa cxeMa rronyqemrn hardcopy Ha pa6o'IIIX cTam-111.11x Sun B OHJIII. 

,U:rr.11 rrpocMoTpa PostScript- MeTaqiaiina na Koncorrn Sun rrpe1111a;:ma•1e11b1 KOM,UI/(bl 

pageview /cM. man pageview / II ghostview: 

¼ ghostview PostScript_MeTa~ain 

,U:rr.11 rrpocMoTpa PostScript-MeTaqiaiina na 0Kpa11e X-TepMunaim crry:arnT K0Ma1111a· gs: 

¼ gs·PostScript_MeTa~ain 

PostScript·MeTaqiaimhl uenocpegcTBeHHO BblBOAHTCH ua PostScript·rrp1111Tep K0Ma11goi'1: 

¼ lpr PostScript_MeTa~ain 

Ilpeo6pa::ioaamie PostScript·MeTaqiaii:na B qiopMaT, npurognb1ii: gm1 Dbrnoga na npmITep 
HP LaserJ~t II,ocy11-1ecTDJIHeTCH C IIOMOll-lblO KOMaHAhl gs D Ka'!eCTDe KOHDepTopa: 

¼ gs -sDEVICE=laserjet -r300 -dNOPAUSE \ 
-sOUTPUTFILE=jet.:_~ain \ 

PostScript_MeTa~ain quit.ps, 

_::i;o;ecb -r300 ::ia,u;aeT pa::ipemeHKe 300 dpi, 
jet_~ain - lllMJI ·BuBo;a;Horo ~aina, 
\ - - rrpK::iHax rrpo;o;oJIIeHlll XOMaH;D;Hoi cTpoxK. 

Ilpu yKa::iamrn HMenn BhIXO/IHOro qiaii:rra B qiopMe KMJl__q>aina. ¼d npeo6pa::iona1111e ocy
,11-1ecTmrneTCH no cTpaHHI\aM n qiaimhl, pacumpemrn HMeH 1<0TopbIX pannbI noMepaM coo·r
BeTCTBy1011-111x CTpaHIII\: 

¼ gs ··sDEVICE=laserjet -r300 -dNOPAUSE \ 
··sOUTPUTFILE=j et_~ain. ¼d \ 

PostScript_MeTa~ain quit.ps 

Ilorry<reHHbrii: B pe::iyJibTaTe qiaii:rr j et..q,ain 11nn qiaii:rrbl j et..q,ain. 1, j et_~ain. 2 ... 
BbIBOAHTc.11 na rre'IaTb na Maunrnax VAX i1mr IBM ·pc c rrpmITepaMII HP LaserJet II. 

· IlpocMoTp LaTeX· MeTaqiaii:rroa II Db!BOA IIX ua rre'IaTh B 11acTo.1111-1ee apeMH na pa6o'!IIX 
c-1i'a11~u.11x Sun B OIIJIII He pearrniloaau. -

12 P ABOTA C Y.D:AJIEHHbIX X-TEPMl1HAJIOB · 

B CTaugapTHOe o6ecrre'IeHHe orrepaI\IIOIIIIOll CIICTeMLI SunOS DXO/IIIT naKCT 
OpenWindows(45]. On DKJIIO'IaeT n ce6.11 aepcn10 11 rraKeTa "M11orooK01111m1 rpa(~HKn" -X 
Window, pa::ipa6oTKH MIT(6], nony-i.1rnwero D rroCJiegHee npeM.11 umpoKoe··pacnpocTpa11cm1i,, 

- - IO - . 

~-v 

/~ P•r 
bhrni gr src lib doc 4:Is 

,-~ ·_ /\ 
'-.✓ -1, ~ 1-.·-J 

mkfcar cfs lib dat 
~~ 

ariacine ... zebra 

/cern 

T 
cmz 

l 
1.40 

\ 
\ . I ._ 

t ~ 

bin src 

-. ---------~ ,-,, 
o, 

mad 
I r 

8.8 

'/\ 
binsrc 

T 
:J.2 ··--;/\_ 

,, ,~ ,._ 

bin src 
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PHc. 1. CTp
0

yKTypa KaTanof'OB nporpaMMH0f'0 o6ecrret.JeHH5I CERN 

Higz~Xll _ 

-----:-: 
:=-- -~ 

La1eX ~Jr:~------: ~// 1 · 
d!__~· jell - epson 

/ .---- j 
✓ . . . - --, . 

HigzG Kl•f G KS 

;-:-?1\ .. -.--. _,. :7 
\~----- ' 

•· . /' I . \ i 
GKS \ t 

' I - \ I -,"--\ I 
··-v 

HP7475 

J 
SPARCprinterHP LaserJet II.Epson HP7475 A4 

Sun v~x. IBM PC IBM PC VAX, IllM PC 

Package 

Metafile 

File 

Device 

Machines 

PHc. 2.IlonyqeHHe hardcopy Ha Sun SPARCstations B OHHH 
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Local Unixl · Remote thsunl 

IBM PC 486, Unix Sun SPARCstation, Sun OS 

Xll, Motif, GKSGRAL, GRALCGI OpenWi11dows · 

% startx GKSGRAL,GRALCGJ 
.. 

Login 
Password: 

J:thernel 
--; % cd /ccrn/pro/dcmu 

.. 
% rlogin thsunl 

% sctcnv DISPLAY unixl:0.0 

% paw 

Higz_Ol@ thsunl ***************************** 
WE LC OM Eto PAW 

1 60 . g_ ~ · 1 60 ~ Version 14/00 of 14 July 1992 
120 l 120 ~ ***************************** 

~ . 
Workstation type (?=help) <CR_> =1 

80 § '½ 80 . ~ ~ 
40 ~ 1 · 40 [l 4 

0 r=J 0 ~ Version 1.15/02 of ll/Gi started 
0 0.5 1 0 0.5 1 PAW> hist/file 1 paw.rzdat 

PAW> zone 2 
Hist 2 Hist 2 PAW > hist/plot 0 

PAW>qult. 

' 
Exiting from PAW 

% ••• :::: % exit 
. 

r 
PHc.3.IBM PC c UNIX/386 KaK X-TepMHHan Sun SPARCstation 
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IlaKeT_Xll p~6oTaeT 110 cxeMe "K.mxeHT-cepsep". KmxeHT - noJib:JOEaTeJibCKaJI 11p'orpaMMa 
- 11oµ;roTanmrnaeT BBoµ;}ablBOp; rpacpnqecKoii nHcpopMau;nn, a· cepsep - 11porpaMMbI 11_aKeTa 
Xll - ocyll.\ecTBJIHeT ero. . , 

Km1enT MoJKe'.l' pa6oTaTb na JIOKa.JibHOM mm yp;aJiennoM y::iJie op;ttopoµ;noii (UNIX-UNIX) 
11m1 cMewa1111~ii (11a11pm.1ep, UNIX-VMS) ceTn. IlpnMep pa6oTbl 11aKeTa Xll B oi1iopoµ;noii
(UNIX-UNIX) ceTu ETHERNET 11p1rneµ;e11 na pm:. 3. 

Ha _KOIICOJIII JIOKaJibHoro y::iJia unixl (IBM PC 486, UNIX) KOManµ;oii startX: HHHD;llaJIII-, 
::inpyeTCH 11aKeT Xll II OTKpi.rnaeTCH aJiq>aBIITHo - u;ncppoiioe OKHO Xterm c HMeHeM login. 
,Il;aJiee 110 KOManp;e rlogin ocyll.\eCTBJIHeTCJI Bbixoµ; na yp;aJieHHbIII y::ieJI thsunl, rµ;e KOMattp;oi'x 
setenv DISPLAY y::ieJI unixl 011pep;eJIJieTcJI KaK pa6o'laJI cTanu;nJI (X-TepM11nrui) naKeTa Xl 1. 

3aTel\I na yµ;aJiennoM y::iJie thsunl ::ia11ycKaeTCJI KJinenT - rpacpn'leCKaJI 11porpaMJ1.ia, opn
enTnponannaJI Ha pa6oTy c Xll. E10 MOJKeT 6b!Tb mo6aJI GKSGRAL~ HIGZGKS--HJIH 

, IiIGZXll•rrporpaMMa. 8 11p11neµ;e11110M 11p11Mepe 0To 1rnTepaKTHBHaJ1 11porpaMMa a11a.JI11::ia'n 
11pep;cTaDJiemrn p;aHHbIX PAW. ' 

.• Bo DP!!Mll 11111u-111aJI11::iau;n11 11aKeTa PAW ::ia11paw11aaeTcJI TIIII pa6o'leii cTattu;nu (ttoMep 
cTpoKII 11::i cpai'rna higz_windows.dat p;JIJI pawXll, CM. nuJKe), 11,µ;aJiee, cepaep Xll _na y::iJie 
unixl OTKpbrnaeT rpacpnqecKoe _oKno HIGZ_Ol, n KOTopoM 110 KOManp;aM PAW, aaop;IIMbIM n 
oKne login, oTo6paJKaeTCJI rpacpn:iecKaJI 11ncpopMau;1rn. · 

,Il;JI.a npnKJiap;HbIX nporpaMM Ha ocnone 11aKeTa HIGZXll nanpaBJienne Bbrnoµ;a 1;· pa;
MepbI rp~cp;I'leCK~ro OKHa 011pep;eJIJIIOTCH B cpairne higz_windows.dat; B Kop11eB

0

0M KaTaJiore 
' IIOJlb::lODaTeJIJI. <l>opMaT cpaiiJia CJiep;ylOll.\HH: 

13 

~1 x2 y1 y2 host1 
,• ............... . 
x1 x2 y1 y2 host1O 

3;a;ecb x1,x2,y1,y2 - xoop;a;mi:aTU OXHa no OCKM X, Y COOTB0TCTB8HHO, 
h?st1,host1O - HMeHa y;a;aneHHUX yonoB ceTH. 

3AKJII01IEHME 

K HaCTOJ!ll.\eMy BpeMeHII 11pUKJiap;Hoe 11porpaMMHOe n rpacpn'leCKOe o5ecne'le,HHe CERN ::ia
ie11CTDOnano B TOM 11/IH 11110M o6'beMe na pa60'IHX CTaHD;l!JlX Sun CJiep;ylOll.\HX Mop;ncpnKau;mi: 

1) SPARCstation 2 - nT~, 
2) SPARCstation IPC - flCB3, 
3) SPARCstation SLC - nnn. 

ABTOphl BblpaJKaJOT 11pu::i11aTeJibHOCTb II011ony M.IO. ::ia IIOMO!l\b n pa6oTe, Bypony 
B.R, Ca::ionony A.A. {JIT<I>), HnKHTIIHY B.A. {JICB8) n Bpyµ;a1m11y B.B. (JI.HIT) ::i~ 
11pep;OcTaDJiennyJO BO::lMOJKHOCTb µ;ocTy11a K 0TIIM pa60'lllM CTa!ID;IIJIM. 

Mbi nap;eeMCJI, 'ITO c 110JIBJie1111eM B JIBTA cpaiiJioaoro cepaepa na 6a::ie Sun µ;o_cTy11 K 
11porpaMMHOMy 06ecneqe11n10 CERN c pa60'!11x cTanu;nii Sun µ;pyrnx Jia6opaTopuii OM.RH 
6yp;eT ::ina'lnTeJibHO y11poll.\eH. 

IlpHMepoM TaKoro 11oµ;xoµ;a MO)KeT cJiy)KIITb cepaep ASISOl B CERN Hero 11porpaMMHb1e 
cpep;CTBa p;iill IIOCTaHOBKll 11pHKJiap;noro 11porpaMMHOro o6ecne'!eHIIJl[46]. 
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