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1. BBE,IJ;EHHE 
Pa6o'lee MecTo IVIJI 4>uouqec1mro aHanuoa[l] Physics Analysis Workstation (PAW)
:no YHHBepcanbHaJI CHCTeMa SVIJI HHTepaKTHBHOro aHanm1a AaHHhlX, KOTOpaJI o6'be
AHHJleT paonH'lHble CHCTeMbl, naKeTbl H HHCTpyMeHTaJibHble cpeACTBa AnJI ynpaBne-

. HHJI AaHHhlMH u npCAcTaBneuuJ1 nH«f>opMauuu, CO:JAaH11hle B Te'leHue nocneAHHX 15 
neT B BeAYI.I\HX «f>HOH'leCKHX ueHTpax Mnpa, B. OCHOBHOM AnJI pa6oT B ¢uou1e Bhl
COKHX aHepruii. CucTeMa[2] o6ecne'lHBaeT aBTOMaTn:JaJ\HIO ecex 3TanoB uay'lHoii 
pa6oThl, CBJIOaHHoii c aHaJIH:JOM a1cnepuMeHTaJibHOH u Apyroii «f>uon'lecKoii umpop
Mauuu (aKnlO'laJI uu<J>opMaUHIO, nonyqaeMylO e XOAe MOAenbHhlX paC'leTOB Ha 3BM): 

• • ' • I ' ' 

• xpaHeuue u auanuo 6onbwux o6'beMoB nH<J>opMauuu Ha ycTpoiicTeax np.11Moro 
A_OCTyna; 

• ux rpa<J>uqec1oe npeACTaBneHne; 
I 

• cTaTHCTH'lec1uii u MaTeMaTn'lecK11ii auanua; 

• npeo6paooaaHne; 
' , '· 

•. o6MeH A3HHhlMH, BKnlO'laJI nepeAa'ly HH<J>opMaUHH no CHCTeMaM ::meKTpOHHOii 
. IlO'lTbl, EtherNet HnH Ha MarHHTHblXneHTax, AHCKax, AHCKeTax H T.n.; 

' ' , ' ' . , .. 
• ucnonbOOBaHHe OAHOBpeMeHHO HeCKOnbKHX npoueccopoB HJIH CBJIOaHHblX B eAH

HYIO teTb 0BM, e~H AUii peweHHJi oaAa'lH Heo6xoAHMO yaenu'leHne Bbl'lncnu-
Teni,uoii MOI.I\HOCTHj . . '. 

• 'na"ArOTOBKY K ny6nHK3UHH rpa<J>n'leCKHX MaTepuanoa, o«f>opMneHne CTeHAOB, 

nnaKa~oa, cnaiiAoB A~JI ny6nH'lHhlX BhlcTynneHnii 

HT-A-' 
CncT.eMa \ie Tpe6yeT OT uccnCAoBaTen.11 'cneunanbHo-ii noArOTOBKH. Ilonbaoea-· 

. ',TeJIIO npeAOCTaBnJleTCJI cneuuanbHhlii 06'beKTHO-OpJieHTHpoBa11m,iii Jl:JhlK, o6'beK
TaMH KoToporo J1B,IIJ110TCJ1 Taiu·e xopowo ·uOIUITHhle AnJI ecTe,cTeoucnblTaTen.11 eemu, 
KaK. rHCTorpaMMbl, CTaTHCTH'leCKHe pacnpeAeneHHJI, ·.rpa¢HKH, pucyHKH, BeKTOpa-u 
.cKanJlpbl. PaoBHThlH annapai MaxpocpeACTB IIQMoraeT BBOAHTb caou co.6'cTBeHHble 
KOM311Ahl; 06'beKThl H onepauuu. ' 

s: oc.060 CJIOlKHblX cny'lMX HMeeTCJI 80:lMOlKIIOC-ib eocnonb:JOBaTbCJI TaKHM xo

powo· HOBecTH~M «f>uonnM JtOhlKOM nporpaMMHpoaauu:a; 1eax .. :~OPTPAIF · . •·.·, .... 
. K COJKaJieHHIO, AO nociieAHero apei.leHu··cucTeMa PAW oiin:a npaK~H'leCKH HeAO.:_: .•.. 

.. CTynua MHor.nM HCCJieAOBaTenJIM, T.K. 6bJn;l peaJIH:JOBaHa AnJI cynep3BM, -"6on1r,:: 
· wux" MawnH u AOP()fH~ pa6o'lHH cTa1uiuii (Tuna SUN, Appolo, HP u i.ii.)13]. Ilo
JIBJieHne j\eWeBblX e·~ouiublx· UlM.PCcoBMeC~HMblX MaWHII ~ napaMeTpaMH, 6nu:J

K.HMH 'I( n.apaMeTpaM pa60'IHX CTauuuii' (-rnna'IBM _PC A'f, 386/4~6), aA~nTaUHH e 
OlUIH[4; 5) AnR OTHX ~aw11u cucTeMhl PAW H BKJIIO'leHH~ eepcuu cucTeMbl AJI.11 nep
coHaJibHblXHBM B CT?,HAapTHblH PAM-<I>aiin U.~PH[6] OTKphlno HOBble eo:JMO.lKHO
CTH AnJI WHpOKoro.ucnonbOOBaHHJI 0TOH coepeMe1111oji H MOI.I\HOH CHCTeMbl He TOnbKO ' . . . . >. ~· . . 

· © o6i.cmu_ueuublA HHCTHTYT 11,11epm>1X u·ccne.ii~au·1tA "Jlyliua, 1992 
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B <!)1m11Ke BblCOKIIX :meprnii, HO II B APYrllx o6naCTJIX, rAe Tpe6yeTCJI <!)H:JH'leCKilll 
auamm 3KCnepuMeHTaJibHOH 1111<!)opMau11u, a TaKJKe B BblCWHX y<Ie6Hb!X :JaBeAeHHJIX. 

.LJ:aHHaJI ny6n11Kau11.11 He CTaBIIT cnoeii uenblO AaTb TO'lHOe H IIOAP06Hoe m:rno
JKe1111e cncTeMbl ·PAW II ee noACIICTeM. AeTopbI xoTenu AaTb caMoe o6mee npeA
CTaeneHne o cncTeMe, oco6e11uocT.11x ee peanuoauI1I1 AnH nepcoHaJibHblX 3BM Tuna 

IBM PC AT386/486 c onepaunoHHoii cncTeMoii MS DOS. IlpnaoAHTCJI HecxonbKo 

"lKIIBbIX" np11MepoB, AeMOHCTPIIPYIOI.I\HX YHHKaJibHble B0:JMOlKHOCTII CHCTeMbl, An.II 
Toro 'lT06bl 11ccneAOBaTenb CMOr ouenHTb IIX II npHIIHTb peweHHe 06 IICIIOJlb:JOBa

HIIH PAW B CBOIIX aaAaqax II Heo6xoAHMOCTH OCBOeHIIJI CIICTeMbl a IlOJIHOM o6'beMe. 

3AeCb Mb! CTapamtcb npoAeMOHCTpnpoBaTb TOnbKO Te 80:JMOlKHOCTII CHCTeMbl, KO
TOpble He Hawnu AOCTaTO'lHOro OTpalKeHHJI B "PyKoBOACTBe AnH nonb:JOBaTeneii" [l], 
110, KaK llOKa:laJI naw OllblT, BeCbMa none:JHblX Ha npaKTHKe. 

2. TEPMHHbI PAW 

HeKoTopble TepMHHbl, ucnonb:JyeMble B onucamm cncTeMbl PAW[l] u B AaHHOM npe

npn11Te, B0:lMOlKHO, JIBnJIIOTCJI He BllOnHe YCTOJIBWHMHCJI H nenpHBbl'lllbl AnH nonb:JO

BaTeneu, He pa60Tal01.1\HX B o6naCTH <!)n:JHKH BblCOKHX :meprIIH. ffIIJKe Mbl 11pHBOAHM 
TepMHllbl na aurmti'ICKOM Jl:JbIKe H HX nepeBOA, HCilOJlb:JyeMble B AaHnoii ny6n11xauuu1 

H nnTepaType, Ha KOTOPYIO Mb! CCbliJaeMCH B TeKCTe. 

Histograiu - I'HcTorpaMMa - :no OAHO- 11nI1 ABYMepHblH MaccIIB AaHHblX, cre
HepuponaHHbIX naKeTOM HBOOK B naKeTHOM pe.lKHMe unu n XOAe pa6oTbl 

c naKeToM PAW. flrcTorpaMMa (.110110 u:rm He.11n110) onucb1aaeTc.11 (aaKaoblaa

eTc.11), aanonH:aeTC.R HBHO :JaAaHHblMH AaHHblMH IlnH COAeplKHMblM Apyrou rn

CTorpaMMbl. IIn<!)opMauu.11 o rucTorpaMMe BKnJO'laeT B ce6.11: aaronoaoK (title), 
onpe/1,eneHne Kananoe II cnoco6a ux ynaKOBKH, COAeplKHMoe Kananon (bin) u 
own6Ku (errors), CTaTHCTH'leCKHe napaMeTpbl, BOOMOlKHO, <!)yHKUIIOHaJibHblll 

BeKTOp II BblXOAHble aTpI16yTbl. Co6pa11HaJ1 BMeCTe. BCH 0Ta uu<!)opMauu.11 II 
COCTaBn.ReT I'lICTorpaMMy; 

Booking:.- 3aJCao - onepauu.11 onucaHHJI (cooAaHu.11) rncTorpaMMbl; 

Filling - 3anoJIHeHHe - onepauu.11 BBoµ;a AaHHblX B :JaAaHHYIO rucTorpaMMYi 

Fitting - <l>HTHpoBaHHe - onpeµ;eJieHHe napaMeTpOB q'lyHKI{IIJJ, 11a1my'lWHM 

o6pa:JOM OIIHCblBaJOmeii :JaAaHHyro rIICTorpaMMY unu BeKTop MeTOAOM uan
MellbWHX KBaApaTOB HnH MaKCHMaJibHOro npaBAOIIOA06I1.11; 

Projection - IlpoeJCD;WI - onepaD;H.11 npoeJCTHpoaamu: ABYMepHoro pacnpe
AeneHn.11 Ha o6e ocu; 

Band - JleHTa - 3To npoeKI{lfH na ocb X (unI1 Y) :JaAaHHoro HHTepaana BAOnb 
APYrou OCH Y (11m1 X); 

1 B TeECTe, TaM, rAe OTO Heo6xOAIIMo, Mhl 6yAeM BhlAelUlTL onpeAeJiemn.Ie HHJKe TepMRHhl 11:yp
CHBOM • 

n1-..... ,. • . , · ·· •ii ~.:.:;1"'.l'i' ·1 ..... v~ .... l\.i,rl':ilnt..., ,.,..,,.,. 1 i; . 

GZ1-:;1rthl! tlCC.'i~J(HilH!'.::~ 
'< f5llSJiHOTEKf\ -- --·--. 



Slice - Cpeo - :JT0 upoeKI.{llH Ha ocb X (mm Y) Bb16pauuoro nnTepBana pan

MepoM B 0AIIH Kanan BA0Jih APYroii ocu Y (Hm1 X). TaKnM o6panoM, cpen 
.HBJI.HeTc.H oco6blM cny'laeM nellTbl, y KOTopoii panMep HHTepBaJia orpam1'le11 

panMepaMH 0AH0ro KaHana; 

Ntuple - N-6aHIC - pen.HQH0HHa.H ~ByMepHrul Ta6nHn;a2, cocT0.!111\a.H nn cf>Hx
cHpoBaHHoro 'IIICJla (N) CTOJI6QOB, onpeAeJI.!11011\ero K0JllI'leCTBO BXOAOB ua 

:)JleMeHT (uanpHMep, 3T0 MoryT 6bITh K00PAIIHaTbl N-Mepuoro cpanoBoro npo

cTpancTBa nny'laeMoro !pll3H'leCK0ro .HBJleHH.!i) II npoll:JB0JlbHOrO 'IHCJla CTpOK, 

onpeAeJI.HeMoro 0611\HM 'IIICJI0M (~JIHHOH N-6anKa) aneMeHTOB B N-6an~e (ua

npHMep, 'IIICJl0M ll:JMepeuuhlX T0'leK B N-Mep110M cpa30BOM npocTpaHCTBe). Ka

)l(Ahlll aneMeHT N-6anKa M0)l(H0 paccMaTpnBaTh KaK onucanne nenanncnMoro 

q>H3U'leCK0ro co6bITHH. OnpeAeJI.HH KpHTepnn BbI6opKH 3JleMeHTa Im N-6a11>.a, 
M0)l(H0 6hlCTpO II acpcpeKTIIBHO anannnupoBaTh KaK 0TAeJlbllble 3JleMeHThl, TaK 

n C0Aep)l(llM0e Bcero N-6aHKa QeJIHK0M B AHaJI0r0B0M pelKHMe; ' 

DST - JICP HJIH <t>CP - Data Summary Tape - Jle11Ta CyMMapHhIX PeaynhTa

T0B unn Data Summary File - <t>aiin CyMMapHhIX PenynhTaToB - Ha6op 

3KcnepuMeHTaJihllblX AaHHblX C noCJieAOBaTeJihllOll opraHH:JaQneii; 

Event - Co6hlTHe - no~MHO)KeCTBO AaHHhIX B JICP, 0TH0CH!l\HXCH K OTAeJlh

. U0MY cpum1'1eCK0MY co6bITHIO; 

Cut - Bb16opxa - cf>YHKD;WI Bb16opKn, 11cnoJiht1yeMaa npu auamme N-6anKa; 

Mask - Macxa - cf>aiin, COAeplKall\HH AJI.H KalKA0ro aneMeIITa naAa11noro N-6aIIKa 
npun11aKII - YA0BJieTnopHeT m1 :JT0T aneMeHT yKanauuoMy ua6opy ycnoBilll B 

penyJihTaTe npnMene1111H K ueMy Kp11TepH.H nu6opK11; 

Macro - Maxpo - TeXCTOBhlH cf>aiin, COAep)l(all\HH K0MaHAhl cttcTeMhl PAW II 

JIOrH'leCKHe onepaTopbl AJIH ynpaaJieHH.!I nop.HAK0M HX Bblil0JIHeHIIH. MaKpo MO

lKeT HMeTh napaMeTphl, 3Ha'le!IHH K0T0pblX onpeAeJIHIOTC.!I B MOMellT Bbl30Ba 

MaKpo; 

Vector - BexTop - :JKBHBanenT nonHTIIH MaccHB B H3hIKe ¢OPTPAH: ,!J;ony

cKaJOTC.H, MaKCHMaJihH0, 3-Mepuble 6et.mopa. 8neMeHTOM BeKTopa MOryT 6h1Th 

KaK Bell\eCTBeHHbie, TaK II QeJibie 'IHCJ!a. Onu MoryT BB0AIIThCH B AHaJioroBOM 

pe)l(HMe C KJiaBHaTyphl HJlll C'lllTblBaThCH H3 BneU:rnero cpaiina;· 

Metafile - MeTacf>aHJI - cf>aiin, coAeplKall\llH rpacpu'lecKyJO HH!pOpMaQHIO B cpop

MaTe, He::rnB!lCIIM0M OT K0HKpeTH0ro rpacpn'leCK0ro ycTpOUCTBa; . 
Picture - PHcyHoK - rpacf>H'IeCXHH o6'1>eXT, cocTOHll\Hll Im rpacpu'leCKIIX npH

MHTIIB0B II aTpH6yToB. PncyIIKJl renepHpylOTC.!I rpaq>Il'leCKOll IlOACHCTeMOll 
HIGZ II MoryT 6b1Th coxpaneHhI B 6ane AaHHhIX pilcynxoB, nocTpoe1111011 c 

noM0ll\hIO RZ-naKeTa c11cTeMhl ynpannemrn cTpyxTypaMII - ZEBRA; 

2TaK KaK HaM ue yµ;anocb noµ;o6paTL yµ;a•nmro pyccroro OKB1IBa11e1ITa TepMIIlly Ntuple, B oToii 

ny61111KaQHn Mbl 6yµ;eM Hcno1lbooeaTL TepMUH N-6aH1: . 
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PostScript - wnpoKo pacnpocTpaueuuhlii llOhlIC onI1cam1.H cTpaHnQ, ucnonhnye

MhIH AJl.H ynpaBJielllIH JiaaepUbIMH npnnTepaMn; 

Function - <l>j,HXD;Hll - nocJieA0BaTeJihH0CTh "¢OPTPAH-noAo6uhlx" onepa
TopoB, BB0AIIMhlX B UHTepaKTIIBII0M pelKnMe Im KOMaHAHOH CTp0Kll UJlll auewue
ro cpaiina. 

3. CTPYKTYPA ITAKETA PAW 

IlaKeT PAW nocTpoe11 ua 6ane n o6'beAIIH.HeT p.HA 1111cTpyMenTaJibHhIX cpeACTB u 
naKeT0B, KalKAhIH lit! K0T0pbIX M0lKeT 6b1Tb llCil0Jlbtl0BaH CaM0CT0.HTeJlbH0. Muo
rue ll3 HIIX xopowo ll3BeCTHhl, WHp0K0 llCil0Jlh3YIOTC.!I B uay'IHhlX IICCJieA0BaUHHX H 

IIMeJOT cao10 11cTopu10 (HBOOK[7] 11 HPLOT[S], SIGMA[l], MINUIT[9]). Hanua'le-

1rne PAW - noM0'lh cp11n11KaM B anamme II Bimyannna11nn IIX AaHnhlx. On o6ecne

'IImaeT rpaq>Il'leCKOe npeACTaBJieune, CTaTIICTil'leCKIIH II MaTeMaTn'leCKIIU auaJIH3 

nucpopMaQIIII. IlaKeT M0lKeT IICil0Jlh:J0BaThC.!I CHeQHaJIIICTaMII, HMelOll\HMH T0JlbK0 

caMbie 0611\Ile CBeAeHH.!I 06 8BM. ,!J;JI.H Toro, 'IT06hl II0M0'lh H0Bll'IKY, naKeT llMeeT 

Wilp0KHe B03M0lKH0CTU BblB0Aa Ha 3Kpau IIOAP06HhlX HHCTpyKQHll 0 caoeii pa6oTe 

II nepeX0Aa, a cny'lae neo6XOAIIMOCTII, a pelKHM MeHIO. C Apyroii CT0p0Uhl, UaJill'llle 

M0ll\H0ro annapaTa MaKp0K0MaHA II BCTpoeHH0ro IIHTepnpeTaTopa C .H3b!Ka ¢OP

TP AH (COMIS), AeJiaJOT naKeT PAW M0ll\HhIM II acpcpeKTIIBHhlM HHCTpyMeHT0M B 

pyKax 0ilbITU0ro nporpaMMIICTa. Ha pnc.1 3 Aana 0611\a.H cxeMa BtlaHMOAeiicTBll.!I 0T

AeJibllhlX K0Mil0HeUT CIICTeMhl. 

3.1. KUIP - HHCTpyMeHT AJIJI cooAaHHJI HHTepcf>eicoe 

IlaxeT KUIP[l0] (Kit for a User Interface Package) - aTo IIHCTpyMeHTaJihHa.H Cil

cTeMa AJIH conAaHIIH ua ¢OPTPAHe rrpHKJiaAnoro rrporpaMMH0ro o6ecrre'leHIIH c 

"APYlKeCTBeHHhIM" IIHTepcpeiicoM. Ou ueo6XOAHM AJIH II0JJ;Aep)l(aHII.H AHanoronoro 

B:JaHMOAeiicTBIIH MelKAY II0Jih:J0BaTeJieM II rrpIIKJiaAHOtt nporpaMMoii (a uaweM cny

'lae - PAW). B cpynKQIIII rraKeTa BX0AllT opraHH:JaQIIH BB0Aa II ananI1:J KOMaHAHoii 

CTp0KH, rrpoaepKa BBeAeHHblX napaMeTp0B Ha xoppeKTH0CTh II rrepeAa'la yrrpaBJieHUH 

IICIIOJIHIITeJibHOll II0AIIporpaMMe. 

C11nTaxcuc K0MaHA, nocnpI1m1MaeMhlX KUIP, onpeAeJIHeTcH c rroM0ll\hIO Com
mand Definition File (CDF - cpaiin orrpeAeJieHHH KOMaHA) 11 IlmpopMaQHeii, na

!pIIKcupoBanuoii B ZEBRA-cTpyKType, K0Topaa IICil0Jih:JyeTCH He T0JihK0 Ha cTaAIIII 

CHHTaKCil'lecxoro auaJIH:Ja, HO TaK)l(e II B Tex CJIY'la.HX, K0rAa II0Jlh:J0BaTeJib B X0Ae 

AHanora rrpocuT c11cTeMy o rroM0ll\11 (online help) 11 KUIP "caM" cpopM11pyeT He-

06xoA11My10 K0MaHAY. Bee K0MaHAhl yrropHA0'leHhl B BHAe APeBOBIIAHOii: cTpyKTYPhl II 

MoryT IIPII BB0Ae C0Kpall\aThCH AO JIJ06oro A0IIycxaJOll\ero 0AH0tlHa'IH0e T0JIK0BaHHe 

'IHCJia CHMB0JI0B. EcJIII BBeAeuuoii: cTj)0KU ue xaaTaeT AJIJI 0AH0t1Ha'IHoro pacrronHaBa
HIIH K0MaHAhl, KUIP IT0ACKa)l(eT ace B0:JM0lKHhle BapHaHThl. C rroM0ll\hIO arrrrapaTa 

3 PncyHoK eoJIT no [t] 11 ny611111(yeTcJI c paopeweHIIJI R.Bnm. 
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U.er Interface 

Command Procenor 

Menu Ololague 

Atraya handling 

Syelem 

lnterafac:e to local 
Ba•ic graphic• 

Graphlca editor for 
Pictures in data base 

Data atructure manager 
Input/Output server 
Data ba■e 1T1anager 

Fortran 

Jntere_reter 

P11c. I: CxeMa aaaJJMOAeHCTBH.11 0TAeJihHhIX KoMnotteHT cucTeMbl PAW 

CJIH0HIIM0B (Alias) Il0Jlb:J0BaTeJlb JJMeeT B0t1M0)KH0CTb BB0AHTb AJl.11 'laCTO IlOBTOpJl

eMblX K0M3HA ll napaMeTp0B CB0JI co6CTBeHHbie C0Kpamen11.11. IlocneAOBaTeJibllOCTb 

K0MaHA PAW MolKeT 6wTb :.iacp11Kcupoaaua B TeKcToBoM cpanne, KOTopwn, KpoMe Ko

MaHA cucTeMbl PAW, M0)KeT coAep)KaTh ynpaBJIJIIOl.l\He onepaTopbI (IF-THEN-ELSE; 

CASE; DO-WHILE; GOTO II T.n.). TaKHM o6pa:.ioM, B pyKax 11ccneA0BaTeJJJ1 JJMeeTC.11 

MOll.l,Hblll MaKJJOll3bIK, KOTOpblll Il03B0Jl.lleT nporpaMMIIJ)0B3Tb perueHJJe AOCTaTO'IIIO 

o6mnx :.JaAa'i aHamma II o6pa60TKII A3HllblX B HHTepaKTHBH0M pe)KUMe (To'IHO TaK 

)Ke, KaK 3TO M0)KH0 AeJiaTb, ttanp11Mep, c noM0l.l\blO <JJOPTP AHa). IlonbaoaaTeJib MO

)KeT caMOCTOJITeJlbHO BbJ6npaTb pa:.imt'IHble CTJIJIH BeAeHJJJI AJJaJiora (KoMaHAHbie 11 

Memo) 11 nepexoAHTb c 0AHoro cnoco6a BeAemrn Al!anora 11a Apyron B J1106011 MOMeHT 

BpeMeHJJ. ,II.JJJI Toro, 'IT06bJ C3KOH0MHTb BpeMJI, npll BB0Ae 6oJiblllllHCTBa KOM3HA 

M0)KHO IICil0Jlb30B3Tb npHHl.l,IIIl YKa:.JaHH.11 3Ha'ie1rnii napaMeTpOB "no YMOJI'laHHIO" • 

B cneu,11aJ1bHOM cncTeMHOM cTeKe naKeTa KUIP (history file) nocTOJIHHO xpaHJJTC.11 

nocJieAOBaTeJlbHOCTb 113 N nocJJeAIIIIX BBeAeHHblX KOMaHA, KOTOJ)bie MoryT 6bITb B 
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mo6oii M0MeHT np0CM0Tpellbl, CKon11poBaHbl, 0TpeA3KTHp0B3Hbl II llCIIOJIHeHbl. Co
AeJ))KIIM0C cTeKa npeAI.IAYl.l\ero II TeKymero ceaucoa pa6oTbI c PAW coxpaHJIJOTCJI 

na AIICKe. 

3.2. HBOOK H HPLOT - naKeThI ~JUI paooThI c rHcTorpaM-
MaMH 

IIBOOK II ero rpacp11•1ecK11ii 1111Tepcpeiic HPLOT - ::no <l>OPTPAH-6116m10TeK11 

AJJH pa6oThI c r11cTorpaMMaM11, nx cTaTUCTll'ieCKoro auamma II rpa<p11'iecKoro npeA

cTannemrn, K0Top1,1e 11cnonb:.JYJOTCJ1 y)Ke Muoro neT. Ottu o6ecne•urnaJOT: 

• pa6oTy c 0AH0- 11 ABYMCpllblMH flfCTOfJlaMMaAm II N-6amrn.wu; 

• pa6oTy C npoeK,mHMll II cpe:.JaMll ABYMepHbIX 21Ic11102paMM II N-6anKoB; 

• Ulllp0KIIC noaM0)KII0CTII ynpaBJJ.IITb nop.llAKOM nanonuemrn 2ucmo2paMM ll_ ll:3-

BJle'ieHII.II C0Aep)KIIMoro f'lfCTOfJJaMM; 

• onepau,1111 11aA r11crorpaMMaM11, cpaane,rne r11crorpaMM; 

• JIIICTpyMellTbl AJI.11 I\IIIIIIIMimau1111 II napaMeTp1mau1111; 

• reHepaumo rny•iattllhlX •rncen C npommOJibHOii :JaAaHHOtt IICCJieA0BaTeJieM cpyH

KU,Heii pacnpeACJJCllll.11 

• coaAaH11e 6a:.Jbl AaHHblX flfCTOfJJaMM II N-6a11KOB B 1131\1.!ITII; 

• coxpaue1111e rHcTorpaMM II N-6a11KoB n cpaiinax np.11Moro AOCTyna naKeTa 

ZEBRA; 

• umpoKHH na6op rpa1m'iecKIIX aoaMo)KnocTen: 

o6bt'illble l'IICTorpaMMhl, CTOJJ6'iaTbie rllCTOI'paMMbl, o6'beMHble rJJCTO

rpaMMbl, uaneceuue KOJ)IIAOpaoru1160K, KpyroBblC u 1.1,BCTllblC r11cTorpaMMbI; 

II0CTJ)OCIIIIC rJiaAKHX KJ)IIBhlX ll IIOBCpXHOCTeii; 

II0CTpOeHIIC AHarpaMM pacce.11111111, ABYMepHbIX fllCTorpaMM, 1130J1llllllll II 

TJlCXM\:'jHlbIX IIOBCJ)XIIOCTCli; 

aBTOMaTll'ICCKOC C03Aalllie rpacp11•1eCKIIX "OKOH"; 

BB0A Koopi:nmai- C tl0MOl.l\blO rpa<pll'iCCKoro yKaaaTeJI.11 (ttanpnMep, MaHU

nyn.11Topa ''Mhtilib". "C.BCTOBoro" IIIICTOJICTa ll T.n.) 
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3.3. HIGZ - noµ;cucTeMa µ;JUI cooµ;aHHJI, npeµ;cTaBJieHHJI, xpa-
HeHHJI H MOµ;Hq>HKa~HH pHCYHKOB 

HIGZ - 1rnTepcl>enc Bh!COKoro ypoBHJI /VIJI CO:JAamrn, npeACTaa11eH11J1, xpauemrn 11 

~toA11cl>11Kau1111 rpacl>11Koa II pucynKoB (High level Interface to Graphics and Zebra) 
6hm paapa60Ta11 KaK cocTaBHa.H 'IaCTh npoeKTa PAW. TiaKeT npeAcTaBJrneT co6on 

npoMelKyTo'IHhltt c11oii MelKAY np11KllaA11oii nporpaMMoii (11anp11Mep, PAW) 11 6a

noBhlM rpacl>H'IeCKIIM naKeTOM (11anp11Mep, rpacl>11'1eCKOII 6116m10TeK011 TpaHC/lJITOpa 

NDP-<POPTPAH na PC 111111 naKeTOM GKS). KpoMe 11enocpeACTae1111oro DhIBOAa 

rpacl>11'IeeKIIX 061,eKTOB C IIOMOW,blO epeAeTB Mawmmon rpacl>HKII, OH o6eene•rnaaeT: 

• C03AaHHe 6aabl AaHHhlX pueyHKOB II rpaqmKoB; 

• nom1y10 nepenoellMOCTb rpacjm'leeKOII 6aabl AaHHhlX ( 6aaa AaHHhlX p11cy11KOD); 

• npoeTy10 Mammy11J1UIIIO C :)JleMe11Ta~m p11cy11KOD; 

• MaKel!Ma/lbHO KOMUaKTHOe npeAeTaB11e111ie rpacpuqeeKIIX AaHHblX, o6eene•nma- · 

10111ee 11x nepeAa'Iy II o6pa6oTKY II xpa11e1111e B qiaiinax 11pJ1Moro AOCTyna; 

• Heaaa11eHMOeTb I1p11KllaAHhlX nporpaMM OT HCIIO/ll,:Jye111oro 6aaoaoro rpaq>H'Ie

CKOro naKeTa. B HaCTOJ11Uee ape111J1 HIGZ MOlKeT pa6oTaTh Ha 6aae uecKO/lhKl!X 

aepc11ii GKS, X windows, GL (Silicon Graphics), GDDM (IBM), GPR, GMR3D 

(Appolo), D13000, ua 111aw11Hax IBM PC c 11KJ6bll',I TIIIIOM rpacl>n'IecKoro MOHII-

Topa (CGA, EGA, VGA H T.n.). · 

HIGZ 06eenequaaeT aee Bh1wenepe'IHe11eHHb1e aoa111olKHOCTII 611aroAapH uenoJJb

::ioaaHHIO c11cTeMhl ynpaane1111J1 AaHHhlMH - ZEBRA. 

Pa::ipa6oTKa HIGZ npoBOAH/laeb TaK, •1To6b1 ero 6aaoab1e 110HJ1THJ1 6b1JJH KaK 

MOlKHO 61111lKe K eTaHAaPTY G KS[l 1]. B naKeTe HI(;z He BBOAHTCJI KaK11x-n1160 HOBh!X 
6aaOBhlX rpacl>H'ICCKHX BO:JMOlKHOCTen, HO 8 uero BCTpOellbl HeKOTOpb!e Ha116011ee 

'!aCTO IICIIOJlb:JYCMble Ha npaKTHKe rpaq>ll'ICCKHe MaKpOIIJ)llMIITIIBhl, TaKne KaK AYfH, 

OCH KOOPAlll!aT, IIJ>HMOYfO/lbHIIKII, KpyroBble AHarpal'{Mhl, Ta6mn~hl u T-A· 

CncTeMa noaaonJ1eT: 

• IICIIOJlb30BaTb 6a30Bble rpa<fJll'ICCKl!e cpyHKl~HII II MaKponpHMIITIIBhl BbleOKOro 

ypoDHJI; 

• IICIIO/lb:JOBaTb /lOKa/lbHYIO rpacl>n'IeeKylO IIOACHeTeMy; npu :)TOM UMeHa IIOA

nporpaMM II IIX napaMeTpbl 111a119 OT/lll'lalOTCJI OT COOTBeTeTBYIO!UHX q>yHKUHll 

cTaHAapTa GKS; 

• ynpaBllJITh eTpyKTypa11111 AaHHhlX, 11cnom,:iy11 IIHTepcpeiic c naKeT0M ZEBRA; 

• o6ecne'!IIBaTb IIIITepaKTHBH0e eoa1~a1111e II )Jej\aKTllpOBa1me p11ey11K0D. 

Bee :3TII B03MOlKIIOCTII AOeTymlhl OAHOBpe111e11110, '!TO KpaiiHe 11eo6XOAHMO npll 

IIIITepaKTIIBIIOII pa6oTe, T.K. IIOJlb:JOBaTeJlb 11111eeT B0:1M0lKIIOCTh onepaTHDIIO pe

arupoBaTb II HeMeAJieuuo ucnpaB/lJITb panee eoaAaHHl,le pncyHKII, 6e::i IIOBTOpHoro 

11eno11HeHIIH ll)HIK/laAHOIJ nporpaMMbl. 
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CucTeMa 06ecne'111aaeT nony'IeHne pueyHKOB Ha H:Jh!Ke PostScript 11 11I'EX, 'ITO 

a!la'IUTeJlbHO 0611er<iaeT IIO/lb:JOBaTeJJIO ny6rr11Kal~IIIO eBOIIX pe::iyJibTaTOB. 

3.4. ZEBRA - cucTeMa ynpaanenHJI CTPYKTypaMH µ;aHHbIX 

CncTeMa ynpaanemrn CTPYKTYJlaMH AaHHhlX ZEBRA 6hma pa::ipa6oTaHa B U:EPH 

AJJJI Toro, 'IT06bi KOMUeHCllpoBaTb OTCYTCTBHe 80:JMOlKHOCTeii pa6oTbl C AHHaMH

'IeCKIIMII cTpyKTypa11111 AaHithlX Ha .R:JhIKe clJOPTPAH, ocHoanoM .R:JhIKe nporpaM

M11poaa111rn, HCIIOJlb:JYeMOM 8 cI>mmKe BbleOKIIX :meprun. llaKeT o6ecne'IHBaeT AHHa

Mll'IeeKoe coaAaH11e H MOAHcl>11Kau1110 cTpyKTYP AaHHhlX n xoAe pa6oThl nporpaMMhl, 

o6Mell C BHeWHHMII aano~rnHalOIUHMII yeTpoiieTBaMH KaK Ha TOM lKe CaMOM KOM

IlblOTepe, TaK H na APYfOll aBM (MolKeT 6h!Tb AalKe aBM coaepweHUO AJ)yroro 

nma), nepeAa'Iy AaHHhlX ua OAHOii 0611aeT11 naMJITH B AJ)yry10, aaa11MOAeiicTn11e c 

AJ)YfllMll KOMilblOTepaMH B CeTII a BM C MllHIIMa.JlbHblMII HaKJiaAHh!Mll paeXOAaMII TIO 

BpeMellll pa6oThl. 

ZEBRA MolKeT UOAAeplKnaaTh n106b1e THilhI cTpyKTYP, HO HMeeT cneuHanhHhle 

epeACTBa AJJ.R UOAAeplKKH mrneiiHhlX 11 APeBOBIIAHhIX CTJ)YKTYP (cnHcKoa). BaoA/Bhl

BOA AaHilhlX MOlKeT ocy111ecTBJJJITbCJI KaK Ha ycTpOHCTBa IIJ)HMOro, TaK II IIOCJieAO

naTeJlbHOfO AOCTyna. llMeeTeJI 80:JMOlKHOCTb BOCIIOJlb30BaTbCH ABYMH enoco6aMH 

npeACTan11eH1IJI llHq>opMau1m: eeTeCTBeHHhlM (native) II TJ)aHenopTHblM (exchange). 
B nepaoM cnyqae npu aanncn/'!TeHHn/nepeAa'!e 11ncI>opMaU1IH HHKaKnx npeo6paao

aa1111ii He npOIICXOAHT, T.e. Bee 'IIICJla ll CIIMBOJlhl xpaHJITCH Ha nnewHHX ycTpOHCTBax 

BO nnyTpe1meM npeAeTaBJJeHHll TOH aBM, Ha KOTopoii B AaHHblll MOMeHT npeMeHll 

pa6oTaeT ZEBRA. Bo BTopoM npeAnorraraeTrn, 'ITO a XOAe aan11c11 1111cl>opMau11u nee 

Aallllble 6h!JIII npeo6paaoaanbl K cneunaJJbHOMY CTaHAapTHOMY cI>opMaTy nepeAa'IH 

II o6MeHa IIHcl>opMauHeii. B :)TOM c11y'Iae CTJ)YKTYJ)hl AaHHbIX MoryT cno60AHO ne

peAaBaTbCH c MaWHHhI Ha Maw1111y KaK OAHOII 11 Ton lKe, TaK n coaepweHno paanoii 

apXIITCKTY))hl 6e::i AOIIOJJHHTeJlbHOll nepeKOAIIJ)OBKll, 'ITO oco6eiino aalKHO B cp1m1IKe, 

rAe, KaK npammo, c6op II nepBH'IHa.R o6pa6oTKa 1I11q>opMau,m1 ocyu1ecTBJIJ1eTCH nep

eoHaJihllhlMH H MIIHllaBM, a OKOH'IaTeJibllblll llX anaJIHa iI HHTepnpeTaI~IIH - ua 

pa60'IIIX CTaHUHJIX ll cynepaBM. 

3.5. MINUIT - cHcTeMa MHHHMHoa~HH H aHaJiuoa omuooK 

MINUIT - ::no IIHCTpyMeHT AJIH naxolKAeHHJI aKcTpeMyMa M1rnronapaMeTp11•1ecKoii 

cl>YHKUIIH, a11an11aa THUa :)KCTpeMyMa II IIOBeAeHHH cl>YHKUHH B OKpecTHOCTH TO'IKII 

:)KCTpeMyMa. TiaKeT MOlKeT 6b1Tb HellOJlb:JOBaH AJI.R CTaTHCTH'IeCKOro aHamma Ka

'IeCTBa annpOKCHMaUHll no KpHTepl!IO x2 II MeTOAOM MaKCHMaJibHOfO npaBAOITOA061rn, 

a TaKlKe AJIJI onpeAeJJeHHJI COOTBeTCTBYIOIUIIX OllTllMaJibHhIX napaMeTpOB. B CJIOlK

HhlX, Il/JOXO o6ycJIOBJJeHHhlX CJIY'la.RX nceJJeAOBaTeJJb l!MeeT B03MO)KHOCTb ynpaBJIHTb 

npoueceoM pew~HllJI ''apy'IHYIO", q>IIKCllpOBaTb OTAeJJbHble napaMeTphl, YAa.Jl.RTb H/111 

A06aBJJJITb OTAeJI~Hble :3Kcnep11MeHTaJibHble TO'IKH, 113MeH.llTb BCJIII'IIIHY norpewno
CTII HaMepeHHH, war annpOKCIIMaUIIII ll T.II. 
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3.6. COMIS -'<l>OPTPAH-HHTepnpeTaTop 

HHTepnpeTaTop COM IS noaBon.11eT nonbaoBaTemo IIHTepaKTIIBHO KaK BBOAIITb, TaK 

n BbIIIOJIH.IITb Ha6op IIOAIIPOrpaMM Ha .113b1Ke <flOPTPAH. lhITepnpeTaTop peanu

nyeT npaKTIPieCKH IIOJIHOCTbJO cTaHAapTHYJO BepcnJO .11ab1Ka ¢OPTPAH-77. ::ho 

O''leHb Ba)KHblll HHCTpyMeIIT, TaK KaK 1103B0Jl.lleT IICCJJeAOBaTeJJJO onpeAeJIJITb CBOII 

co6CTBeHHble anropHTMbl aHamma AaHHblX B CJI0)KHblX CJIY'la.HX, HanpnMep, CBOIO 

co6cTBeHHYJO QeJieByJO (annpoKCHMIIPYIOII.\YIO) <J,yHKL{lllO B aaAa'le MIIHIIMH3aQIIII. 

3.7. SIGMA - .R0hlK o6pa6oTKH MaccHB0B 

Jl:JbIK nporpaMM11poBam1.11 - SIGMA (System for Interactive Graphical Mathemati

cal Applications) 6bIJI paapa6oTaH AJI.H aBToManmaQHII pac'leT0B Ha 8BM MaTeMa

THKaMn n qmm1KaMH-TeopeT1tKaMn n 11cnonbayeTC.H B ll,EPH II APYrHX .HAepno-qm-

3H'lecxnx QeHTpax y)Ke 6onee IO JJeT. BKJIJO'len B PAW. 
Ero OCIIOBHble xapaKTepHCTIIKH: 

• OCHOBII0°i'i Tllll AaHHbIX - :no CKaJI.HpbI, OAHO- II MHOfOMepHble MaCCIIBbl, KOT0-

pble MoryT aBT0MaTH'leCKII o6pa6aTblBaTbC.H; 

• ocHoBHbie onepaTopbI .H3bIKa nMeJOT ¢OPTP AH-noA06HbIH BHA-

4. OCOBEHHOCTMPEAllM3AQMMCMCTEMhl 
PAW ,IJ;llJI MS DOS 

4.1. TpeooeaHH.R K onepaQHOHHOH cHcTeMe H annapaType 

CncTeMa PAW n Bee ee KoMnoneuTbI B ocuoBH0M Ham1ca11b1 Ha .HabIKe <flOPTPAH-

77(12]. ,IJ.n.H, 11opMaJib11oii pa6oTbl cncTeMbI ueo6xoAHMbI Bepc11.11 MS DOS ue 111t:arn 

3.30 n cJJeAYJOll.\ee 06opyA0Ba111te: 

• i386/387 HJIII i486 CPU; 

• KaK MHHHMYM 6 Mb RAM; 

• 4 Mb ua "BIIH'lecTepe"; 

• JIJ06oii rpaqmqecKnii aAanTep (CGA, EGA, VGA), 110 )KeJiaTeJibHO VGA; 

• JIJ06oe ne'laTaIOll.\ee ycTpOl!CTBO HJIII rpaqJOIIOCTpOHTeJib AJI.H nonyqe111rn "TBep

AbIX" xom1i'1 pncyuxoB Ha 6yMare. 

,IJ.n.H KOMmtn.HQJIII 6bmn ncnonb:JoBaHbI TpaHcJI.HTopbI NDP-¢OPTPAH[l3] 11 NDP-C 

qinpMbI MicroWay, Inc. lpaHcJI.HTOpbI aToii qinpMbI no:JBOJI.HJOT coaAaBaTb npo

rpaMMbl 0611.\HM paaMepoM AO 4 f6aiiT II nanycKaTb nx Ha C'leT B cpeAe MS DOS 
c nepeKJIJO'lenneM npoQeccopa B "aall\Hll\eHHbIH" pe)KHM c ncnonb:JOBa1111eM 32-paa-

P.HAHbIX K0MaHA i386/486 CPU. · 
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Tun 

MeTac!iaiina 

18 - Golden 

2 RZ 

3 -777 - l1I'EX 
4 -111 - Post.Script 
5 FZ (A-format) 

6 
7 18 - VGA 

Pam,tep 

(K6aiiT) 

183 

33 
146 

217 
24 

BpeM.H 

(c) 
11.2 
1.5 

43.7 

63.0 

2.8 

1.4 
5.4 

Ta6m111a I: HeKOTOJJhle napaMeTphI l\H~Taq>aiinoB paamPmoro T1ma 

4.2. lfHHQHaJrnoaQH.R PAW 

"' 

KorAa C:HCTeMa Ha•mnaeT pa6oTaTI,, B nepByJO O'lepeAb llllltQIIIlpyeTC.ff npoQeAypa 

aanycKa c:ncTeMhI, KOTopaH noKaahmaeT na AIIC:IIJJee TeKyu\yJO BepcnIO PAW · 

C:\ PAW 

*************••······························ 
* • 
• • 
* 

W E L C O M E to P A W • 
* * 
* • 
* 

Version 1.14/02 13 March 1992 • 
• * 
* * ••••••••••••••••••••••••••••••••••••••••••••• 
Workstation type (?=HELP) [CR]=18: 

11 aanpaw1maeT TIIII rpaq>WICCKoro M0HIITOpa IIJIII f.teTa<J,aiina. Ilp11 3TOM IIOJlb30-
BaTeJib II0JiyqaeT HOACKat1KY O uau6onee OHTIIMaJibHOM pe)KIIMC· IICII0JlbtlOBam1.11 ero 

rpaq>ll'IeCKOH nnaThl. OnTHl\111JlhllhlH TIIH MeTaq>aiina aaBIICIIT OT Toro, KaK npeAIIO

JiaraeTC.H B A3JibHeiirneM IICH0!lh30BaTh peayJihTaThl pa6oTbl. B Ta6m1Qe l np1me

Aellhl lleKOTOJJhie xapaKTepnhle napaMeTphl patlJlll'IHbIX TIIHOB MeTaq>aiinoB, nony

'leHHhle npn aanycKe cTaUAapTuoro TeCToBoro llJHIMepa AJI.H 6116mIOTeK11 HIGZ[l4] 

Ha Maw1111e Tlllla IBM PC AT 386/387 /33MrQ. B Ta6J111Qe AaHo BpeM.H q>opMnpo

Bamrn MeTac~aiina u ero paaMep. TaK KaK noCJieAoBaTeJihHble FZ-qiaiinhI 11e qiop

M11py10Tc.11 11enocpeACTBeHUO B X0AC pncoBallll.11 II llCl10Jlb3YJOTC.ff TOJlbK0 AJI.ff Qe

neii o6Mena llllq>OpMa!Uleii, B CTpoKaX 5 u 6 Ta6Jl11Qbl AaHo BpeM.H npeo6paaoBa

llll.11 RZ-cfiaiina (noa.5) 11 ZEBRA-cTpyKTyp1,1, paaMell\eH11oii B onepaTHB11oii naM.IITII 

(noa.6), B FZ-exchange-<~opMaT c noMoU\bIO K0MaHAbl Toalpha c11cTeMbI PAW . .IJ.n.11 
COH0CTaBnem1.11 npnBeAeH0 BpeM.11 BbIB0Aa Tex )Ke pncyHKOB HenocpeACTBeHHO ua 3K

pa11 C IIOM0U\blO KOM3HAhl Picture \plot *· 
Ilp11Mepb1 IICIIO!lbtlOBaHll.11 pa:rnll'lllblX TIIIIOB MCTaqiaiiJIOB llpllBCAeHbl 8 CJieAyJO

ll\HX paaAenax. 
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• 
Uepe)J, TeM, KaK nepe)J,aTb ynpaa11e1111e Il0/lb:J0BaTemo, CIICTel\ta IIUJ,eT q1a11J1 C IIMe-
... V 

HCM pavlogon.kum. Uoc11e)J,H1III M0)KeT C0)J,ep:lKaTb K0MaH)J,bl, K0T0JlblC 11eo6XO)J,IIMO 

Bbin0/IH.RTb Ka:lK)J,blll paa B na'lane pa60Tbl CIICTeMbJ: onpeP,e/le1111e ll0JJb:.J0BaTeJJbCKIIX 

<f>aii110B, "caonx" K0MaHA, onpeP,ene1111e napaMeTpoB /1,11.R HPLOT II T.n. Hanp11Mep, 

B npocTeiiweM rny'lae, 3T0T qia1111 M0:lKeT C0)J,ep:lKaTb C/le)J,yIOUJ,llll 11a6op K0MaH)J, )1,/1.R 

BblB0)J,a Ha 3Kpan TeKyw,ero BpeMe1111 II )J,aTbl nanycKa CIICTeMbl: 

mess '••••••••••••••••••••••••****************' 
mess'• •' 
mess '• Starting PAW session on '//$date//' at '//$time//'•' 
mess'* 
mess'* 

•' 
•' 

mess '••••••••••••••••••••••••••••••••••••••••' 

4.3. McnoJibOOBaHHe KJiaBHaTyphI H MaHHilYJIJITopa "Mhllllh" 

.IJ:n.R II0Bbiwe1111.R yP,o6cTBa BB0)J,a K0MaHA cucTeMbI PAW B aepc1111 )1,11.R MS DOS 

paapa6oTaH cneQlla/lbllblll P,paiiaep, KOTO()blll 110:.JB0JJ.ReT 31Ia'IIITeJJbll0 06ner•111Tb 

pa6oTy c CllCTeMoii. 

.IJ:paiiaep 110:JB0JJ.ReT )1,/1.R pe:lKIIM0B 2 11 3 nn Hll,KCll))IIBC)J,CIIH0ro CllllCKa: 

l. BB0A K0ManP,; 

2. BB0A napaMeTp0B )J,/1.R K0Mall)J, c aBT0MaTH'leCKHM qiopMHpoBaHl!eM K0MaH)J,bl; 

3. BB0)J, napaMeTp0B )1,/1.R MaKp0K0Man)J,; 

4. BB0A K00)))J,UHaT rpaq>ll'leCKOro yKaaaTe/1.R. 

HMeTb 2 )J,0II0/IHIITC/lbllblX CTeKa. B peayJJbTaTe a pe:lKUMe BB0)J,a napaMeT))0B II0CJJe 

Ha,KaTH.R Ha K/laBHWll "CT))CJJKa BBepx" /" CTpenKa Blllt:3
11 

11:J CTeKa 6yP,yT 11:JB/leKaTbC.R 

T0JlbKO a11a'leHH.R, pa11ee BBC)J,ellllble IIMeHJIO )J,JI.R C00TBeTCTBYIOU~IIX napaMeTp0B. 8 
pe:lKUMe BB0)J,a K0MaH)J, 11))11 11a:lKaT1111 Ha Te )Ke K/laBimm 6yP,eT U:.JB/leKaTbC.R C00T

BeTCTBYIOUJ,a.R cTpoKa ua TaK Ha:Jb1Bael\10ro history file naKeTa KUIP. HanoMHIIM, 

'ITO B 3T0M <f>a11ne II0CT0.RHH0 xpaHIITC.R ll0C/le)J,0BaTeJJbll0CTb 113 N II0CJJe)J,HllX BBe

)1,eHHbIX "llOJlllblX" K0MaH)J,, K0T0pblC, TaKIIM o6pa30M, MoryT 6b!Tb B JJI06oii M0MCUT 

npocMOTpeHbl, CK0llllp0Ballbl, OTJ)C)J,aKTll))0Ballbl ll ucnom1e111-,1. T.e., ecJJH IICCJJC)J,0Ba

TeJJb BB0)J,HJI K0MaHAY "B necK0JlbK0 npneMoB", IICll0/lb:JY.R II0)J,CKa:JKII CHCTeMbl MeHIO, 

COKpaw,e1111oe 11anaa1111e K0MaH)J,bl II 31Ia'lellll.R napaMeTp0B "no Y~OJJ'!aHHIO", TO ll3 

CTeKa Oil 1138/le'!eT BCIO K0MaHAY ue1111K0M co BCeMII napaMeTpaMU - 6en COKpaw,e1111ii, 

11 Bee napaMeTpbl 6yP,yT CT0.RTb Ha CB0IIX MeCTaX 11 UMeTb KOIIKpeT!Ible :rna'leHII.R. 

TaKoii np11eM 3Ha'lllTeJJbHO o6ner'laeT pa6oTy C CIICTeMoii, HMeIOUJ,eU 6oJJbWOe 'IIIC/10 

pamwo6panllbIX K0MaHA c MII0f0'lllC/leHHblMII napaMeTpaMII. 

.IJ:11.R nepeMew,e1111.R rpaq>n'lecKoro yKat1aTem1 (rpa<f>n'IecKoro Kypcopa) M0:lKHo nc

noJJbtl0BaTb 0)1,H0BpeMenno KaK an<f>aBIITHO-UHqJJ)OBYIO KJJaBllaTypy, TaK II YCTJ>OII

CTBa TIIIla "Mb1Wb
11 

IIJIII "CBCTOBOe nepo"' JJH60 T0JJbKO KJJaBltaTYPY. Hanll'llle B aK

THBH0M COCT0.RIIHII ycTpOUCTBa Tl!Ila "Mb1Wb
11 

naKeT onpe)J,eJJ.ReT aBT0MaTH'leCKII • 

12 

.IJ:n.R YBCJIII'lemrn/yMellbWCIIII.R CK0p0CTII (11 lltlMeHCHII.R TO'IHOCTII) )J,BH,Kemrn rpa

<f>11•1ecKoro Kypcopa M0)KII0 IICll0Jlb:J0BaTb K/laBHWII [Ins]/ [Del]. IlocJJe)J,OBaTe/lb

H0e IICII0/lb:J0Da1111e KJJaBIIWII [Ins] npllB0)J,IIT K yBe/lll'leHHIO CK0p0CTH nepeMew,e-

1111.R Kypcopa, a KJJaBl!Wll [Del] - K yMellbWelll!IO ee 11, KaK CJJe)J,CTBlle, yaemt'leHIUO 

T0'IHOCTII noa11u1101111poaamrn. 

.IJ:n.R nepeMew,eHll.R Kypcopa napan11eJJbH0 QC.RM K00())J,IIHaT l\10,KHQ llCII0JlblJ0BaTb 

KJJaBIIWll "CTpe11K11" K/laBl!aTypbl, BMCCT0 neaoii KII0IIKH ,, Mb!WH11 
- KJ1aa11wy [Esc]) 

BMeCTO npaaoii - [Enter]. .IJ:onoJJHllTeJJbllO M0,KHQ IICII0JlblJ0BaTb KJJaBUWH [7] 
-- [Home] , [9] -- [Pg Up] , [1] -- [End] , [3] -- [Pg Dv] )J,JJH nepeMew,emrn 

Kypcopa B )J,llaronanbllblX uanpaB/ICIIII.RX. 

Upp., lower Upp., Lower Upper Lower Upper lower 

Romon Romon Russian Russian Greek Greek Special Special 

" Q A . A " ± ± 
B b B • e , I I 
C C C C H ~ <> 0 
D d A ~ 6 a • • E • g • E • I I 
F f Cl> • • , I , 
G g r r r 7 > > H h H • X )( ? ? 
I I H • I I I J 
J i A I: I ' K K K K K ' L I n n A ~ < < M m II " M ,. I I 
N n B 6 N • I I 
0 Q 0 0 0 . l, " p p p p n " I I 
Q q ll • 8 • I I 
R r q ll p p ✓ " s • n D t a 0 A 
T I T T T T 17 ,. 
u u 10 ., T " 0 • V • lK • l( X • 0 w w LI ., 0 .. "' & X X X z t X X y y y '1 + t :c c( z z 3 • z C 00 00 0 . J: J: 0 . • 0 
1 . b b 1 ' II □ 2 . m m 2 . A t. 3 . Ill Ill 3 'I' t 
4 . q q 4 . * * 5 . 3 9 5 . ➔ ➔ 8 "I, "I, 6 . t t 7 7 . +- +-8 . 8 . ' ' 9 . 9 . ' ' ◊ □ 
.j. .;. .;. .;. ' ' . . + + - - - - - -

* * . . . . 
I I I I I I I .!... . . 

T l ' l I I ' ( 
I 

' ) ) 

Puc. 2: Ta611m-1a T))aHCJIUTepauuu )J,JI.R pyccKHX ll rpe'leCKUX 6yKB H cneQ.CHMB0JI0B 

BoaMo:lKnocTH cTanp;apT11oro :rnaKorenepaTopa nop;cHcTeMw HIGZ pacumpeHhI. 

.IJ:n.R oqiopMileJIU.R pucyHK0B 110/lb:J0BaTeJJb M0,KeT llCII0Jlb:J0BaTb pyccKUH anqiaBUT. 

n peP,yCM0TpeH0 )J,Ba cnoco6a 3a)J,aHII.R pyccKUX CllMB0JI0B: B "a/lbTepnaTUBHOll" K0-

AHPOBKe IBM PC II c noM0Ul,bIO ynpaB/1.RIOUJ,HX CHMB0JJ0B u Tpaucm1Tepau1rn. Bo 

BT0pOM cJJy'lae pyccn1e 6yKBbl Kop;upyIOTC.R C00TBCTCTBYIOUJ,IIMll JJaTHHCKllMH II 6e

PYTC-.!I B )J,BOllHble KBaP,paTHhie cKo6KH ( CM. pnc.2): 
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[[ ... T8XCT Ha pyccxoM S3WX8 naTKHCXKMK 6yXBaMK ... ]] 

B 3T0M cny'lae np11KJ1aAHaJ1 nporpaMMa 11n11 MaKpoK0MaHAa 6YAYT. 0AHHaKono pa6o
TaTb Ha mo6oii 8BM HeaanucnMo OT npnmnoro ua TOH unn 1111011 Matinrne unu n 

onepau;uom10ii cncTeMe cnoco6a npeACTannemrn pyccKoro ampam1Ta. 

5. rro,uroTOBKA PMCYHKOB ,U.Jlff IIYBJIM
KAII;HM C IIOMOIIJ;hlO @TEX Ha IBM PC 

BKJJIO'leHne pncyHK0B n TeKCTbl ny6nnKau;nii, Il0Ar0TaBJJUBaeMblX c Il0M0ll\hlO Cll

cTeMbl ~EX[l5],- 3T0 o6JJaCTh, B KOTOpoii Il0Jlb30BaTem1, KaK npaBIIJI0, CTaJJKl!Ba

lOTC.ll c Maccoii rrpo6neM[l6]. XoT.H noCJJeAHHe nepcun naKeTa PAW BKJ110•1a10T noa

M0)KHOCTh qiopMnponamrn MeTaqiaiina uenocpeAcTnenno B qiopMaTe cucTeMhI noA

roTOBKII ny6mIKau;nii ~EX, peaJJbHO B0CilOJlb30BaThC.ll 3TOH B03MO)KHOCThlO npl! 

pa6oTe Ha IBM PC npaKTU'lecKn HenoaMO)KHO ua-aa 'lpeaBhI'laiiuoii cJIO)KHOCTII Me

Taqiaiina: o6bl'IHO sepcuu ~EX Ha PC npocTo ne xsaTaeT onepaTIIBHoii uaM.HTII. 
Ilpn o6pa6oTKe MeTaqiaiina n ~EX-qiopMaTe ua Mawnne VAX-8350 BpeM.H reue

pau;uu OAHOH KapTHHKII MOlKeT COCTaBHTb HeCKOJlbKO 'laCOB pa60Tbl. IIOH.l!THO, '!TO 

ucnoJJh30BaHne noArOTOBJJemthIX uaKeToM PAW KapTHHOK B qiopMaTe ~EX II ua 
Maunme VAX cnJJhH0 orpam1'1e1rno. 

B Aa1rnoii pa6oTe npeAnaraeTC.H Apyroii nyTh 4, rnaBHaJI oco6em10cTh KoToporo 
aaKJJIO'laeTC.ll B TOM, 'ITO ero MO)KHO npaKTH'leCKH llCilOJlb:JOBaTb5 • 

O6ll\HII anropllTM BKJIIO'laeT n ce6.H ( CM.puc.3): 

l. rrony'lenue MeTaqiaiina pucyuKa c noMOll\hIO naKeTa PAW B GOLDEN-qiopMa:re 

(PLT-qiopMaT)6; 

2. onpeAeneuue napaMeTpon paaMell\emrn p11cy11Ka na cTpaunu;e, 

B TOM 'IHCJJe: 

(a) onpeAeneuue paaMepa o6nacTu AJJ.ll paaMell\emrn pucyuKa Ha cTpannu;e 

ny6m1Kau;uu; 

(b) onpeAeneune ueo6xOA11Moro K03qJqi11u;ue11Ta MacwTa6nposamrn II CABnra, 

(Sx, Sy, Shif lx, Shif ly) C Il0M0ll\hlO YTIIJll!Tbl VIEW7. 

3. renepau;n.H OUT-qiaiina n qiopMa'i'e PCL (qiopMaT, ncnonhayeMhIH npu BhIBOAe 

rpaqin'lecKoii 1rnqiopMau;1111 na naaepnhIH npnHTep, HanpnMep LaserJet II) c 

rroM0ll\hIO nporpaMMhI PLOT8 ; 

4 ABTOpLI 6nar0Aap.11T <PeAyHoBa A.I'. oa noMOlllh B ocBoemm II npaKTWiec1mii npoBepxe npeA
naraeMoro anropnTMa. 

58ce HJJJJIOCTpalllill B l\aHHOM c6opHIIKe IlOl\rOTOBJJeHLI OllHCLIBaeMhIM IIHJKe CilOC060M. 
6 <PopMaToM 'Golden' 6yAeM Ha0LIBaTh 0AeCh <f,opMaT MeTa<f,aiinoB, ncnoJlhoyeMLiii n naxeTax 

<f,npMLI Golden Software Inc., nanpnMep, SURFER II GRAPHER. 
7VIEW - yTnm1Ta, BXOI\Hllla.11 n cocTaB naxeTOB <f>npMLI Golden Software Inc. 
8 PLOT - yTnnnTa, BXOAHlllaH n cocTan naxeToB <f,npMLI Golden Software Inc. 
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~c]~~ 
~7 Ii§ ~ 

~~1 PLOT ~r::=:::i➔ I PCLtoMSe] L:J Shift, ~ 
,!} 

~;~ ~ 
/t~ 

Airmail_s:-g bd ~ 
Puc. 3: CxeMa noArOTOBKll p11cy11K0B K ny6m1Kau;m1 

4. npeo6paaonaune OUT-<Jiaiina ua cpopMaTa PCL B qiopMaT MSP c nol\IOll\hIO 
nporpaMMhI PCLtoMSP; 

5. Ilony'leuue oKou•rnTeJJhHoro nap11a11Ta cTaThll c noMOll\hIO naKeTa ~EX: 

( a) BKJJIO'lenne pncynKa n MSP-qiopMaTe B ny6nnKau;n10 c noMOll\hIO KOMaHA 
\begin{figure}, \begin{picture}, 
\put(x,y){\special{ern:graph filenarne.rnsp}} 
\end{picture}, \end{figure} 
~Ex II nony•1e1111e. DVl-qiaiiiia; 

(b) HHTepnpeTa111rn DVI, nony,1e1111e roTonoro K ny6m1Kau;1111 oTTIICKa na 6y

Mare c noMOll\hK) naaepuoro mm o6hl'IIIOro MaTpwmoro npnHTepa; 

(c) B cny•rne, l'CJIII ueo6XOAl!Ma llOCJleAYKllllaJI nepeAa'la no CIICTeMe 3JleKT!)OH
IIOll no'IThI, nony•1e1111e <Jiaiina B 1jiopMaTe PostScript. 

IlpenMyuiecTBOM )J.annoro anropnTMa.HnJJ.HeTC.H ero npaKTH'leCKaJI peammyeM0CTh. 

Ero ncnonhaonaune He Tpef'iyeT pecypcon cynep8BM, u npeM.H, ueo6xo)J.IIMOe AJJ.H 

peamma1v111 nyHKT0B 2-5 Ha IBM PC AT ,386/25, cocTann.HeT ncero uecKoJJhKO ce

KYHA-

He)J.OCTaTKOM .llBJJ.lleTC.ll nenoaMOlKII0CTb nepeAaBaTh pncyHKll no CIICTeMe 3JleK
T!)OIIHOli no•1ThI n oprammau;1111, rw~ neT naKeTa PAW. B 3T0M cny'lae peKoMen

AYeTc.H KOM6m111poaa1111hlii MeT0A. Ha CTaAl!II noAI'0T0BKII TeKcTa 11eo6XOAIIMO B0C
II0Jlbt10BaThC.ll npe)J.JJarael\IOii :.1)1.eCh npoueAypoii, a AJJ.ll nepeChIJIKII 0K0H'JaTeJlbH0ro 

nap11a11Ta MOlKHO creuepnpoBaTh MeTaqiaiin B cpopMaTe Ifi'EX 11m1 PostScript. 
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5.1. Ilony'IeHHe MeTacf>aiina H "qepHoaoro" pHcyHKa 

)];n.11 Toro, 'IT06b1 nony'lllTh MeTaqiaiin pncyHKa, Heo6xoAIIM0 ycTaH0BIITh An.II PAW 

pe,KUM pa60Tbl C MeTaqiaiinoM C II0M0UJ,bIO K0MaHAhI METAFILE 10 (01111ca1111e CM. 

B pyKoB0ACTBe no PAW). B pe3ynhTaTe pa6oThI naKeTa B peiKUMe MeTaqiai'ina 110-

cne naBepwe1111.11 ceaHca Bw B cBoeii pa6o'leii AUpeKTopun 0611apy,K11Te ().HA H0BhIX 

qiaiinoB c nMeHeM META<n>. PLT9
, rAe n - Qenoe· •mrno. Ka:>KAhitt TaKoii qiaiin 6yAeT 

COAep,KaTb 0AIIH pncyuoK B qiopMaTe, llCII0nhnyeM0M B IIlll()0K0 pacnpocTpa11e11110ii 

B OH.RH c11CTeMe - GRAPHER/SllRFER. '-IT06b1 BhIBeCTII C0Aep:>KuMoe GTIIX qiaii

noB Ha rpaqJll'leCKOe ycTpOHCTBO (11ronb'laTbltt np1111Tep, nanepHbili Il!)IIHTep, rpa

qJOIIOCTpOl!Tenb II T.n.) 6ea II0M0UJ,11 naKeTa l1fEX, Heo6XOAHMO B0CU0nh30BaTbC.II 

nporpaMMoii PLOT un Bh1111eyKana11Horo naKeTa. TaK011 cnoco6 YA06e11 11a pammx 

CTaAII.IIX II0Ar0T0BKU ny6m1KaQ11ii, K0rAa OKOIPtaTenbllbltt BlleWIIIIII BIIA 11nnIOCTpa

Qllll ew.e He cqiopMnpoBanrn u HaA0 yMeTb 6bICTpo (6en oco6blx npeTeuauii Ha Ka

'leCTBo) rronY'taTh Komm pncyHK0B Ha 6yMare. C noM0ll\bIO yTumtThI PLOT M0:lKII0 

He T0nbKO rrony'll!Tb "TBePAYIO" K0IIIIIO, 110 II npeo6paaoBaTb AteTa</Jaifo B <JiopMaT 

cncTeM AutoCAD 11n11 rrony'rnTh ero Ha .ll3hIKe PostScript. 
IIo K0MaHAe 

PLOT HETA<n>.PLT, 

rAe n - rrop.HAKOBhIH H0Mep p11cyHKa, Bh1 rrony'l11Te "TnepAy10" Kom110 n-ro pucy11Ka 

Ha 6yMare 10 . 

IIo K0MaHAe 

VIEW HETA<n>.PLT 

MO:lKH0 ew.e paa npocMoTpeTb p11cy110K Ha 3KpaHe M0IIIIT0pa . 

5.2. Onpe~eJieHHe napaMeTpoa paoMe~eHHJI pHcyHKa 

.IJ;n.11 rrpaBIIJibHoro II Kpac11Boro paaMeu1em1.11 p11cyHKa Ha cTpannQe Barne11 rry6mIKa

QIIII Heo6XOJJ;IIMOro orrpeAemITb cneAYIOIQlle rrapaMeTpbl: 

I. panMep pncynKa Ha cTpaH11Qe rry6m1Ka111m, 

2. cpopMaT n11cTa, 11crronbayeMb1ii nporpaMMoii PLOT npu reHepaQmI OUT-cpaii

na, 

3. Ha'lanhHbllt pa:JMep p11cy11Ka, onpeAen.11eMhlll naKeT0M PAW. 

Pa:JMep o6nacTn, OTBOAIIMoii na cTpa11m1e HOA pncynoK, 011peAem1eTc.H t➔cTeT1P1e

cKnM11 coo6pa:>KeH11HMII. ,IJ:nn 11aJ11,11Cii111eii pa60T1,1 naiKH0 auaTb GT0T pam,1ep BA0JU, 

H pict II nonepeK Lpict CTpaHIIQbl B AIOttMaX IIJIII CallTHMCTpax. 
<PopMaT mtcTa (HJorm II LJorm), ncnoJibayeMbltt nporpaMMOtt PLOT, M0)KH0 

onpeJJ;emITb II 113Melll!Tb, npll 11eo6XOJJ;IIMOCTII, C II0M0ll\blO K0MaHAbI: 

9 8 cTapoii, eepcm1 1.10, PAW 11nH MSDOS MeTacl>aii11L1 <1>opM11ponannc1, c nMeneM PICT<n> .PLT. 
10 0porpaMMa PLOT 11om1rna 6wTh npe11nap11Tem,110 11acTpoe11a na KOHKpeTHblii Tnn rpa<l>uqe

cKoro ycTpoiicTBa. Ope11nap11TenhllaH nacTpoiiKa ocy111ecTBnHeTCH 110 KOMau11e: PLOT /i. 

16 

PLOT /i. 

C rroM0UJ,hIO KoMaHAhI 

VIEW META<n> 

M0:lKH0 rrpoCM0TpeTb MeTaq>aiin II orrpeAemITb Ha'lanbHble panMepbl pncynKa B AIOH

Max. )];n.11 Toro, 'IT06b1 orrpeAemtTh paaMep, neo6xOAHMQ nocne nanep111em1.11 BhIB0Aa 

p11cy11Ka na aKpaH Ha:>KaTh KnaB11111y [ESC] 11 BhI6paTb 11omu11110 Digitize B Men10. B 

peaynbTaTe Ha 3Kpaue A0n:>KeH II0.IIBIITbC.11 rpaq>11'leCKlltt Kypcop Hero K00PAHHaTbl B 

AIOttMax B neBoM Hll:>KHeM yrny. IIoABeA.11 rpacp11'1ecK11ii Kypcop K rrpaBoMy BepxHeMy 

yrny p11cyHKa, M0:lKII0 ynHaTb ero K00PAHHaTbl H plot II Lplot. 

Tenepb M0)KH0 Bbl'lllrnllTb 31Ia'leHII.II K03qJqJIIQl!eHTOB MaCWTa611poBaHI1.II ll CJJ;Bll
ra (Sr, Sy, Shiftx, Shifty) 

Sx = Sy = Hpict/ Hplot 

Shiftx = 0 
Shijty = H form - Hplot *Sy. 

(1) 

Ecnn JJ;n.11 0K0H'laTenbH0ro BbIB0Aa npeJJ;IIOnaraeTC.11 IICII0nb30BaTb 9-11ronb'laTbltt 

rrpHHTep THIIa Epson, TO ana'leHll.11 K03qJqJHQlleHTOB Heo6XOJJ;IIMO CKoppeKTUp0BaTb: 

Sx = Sx/1.25 
Sy = Sy/1.38. 

(2) 

IIocne Bcex BhI1IJeyKana1111blx Mammyn.11Q11ii 8h1 rrony'lHTe nee ueo6xoJJ;HMhle 11c

X0AHhie JJ;aHHble An.II rrpan11nhHoro paa·MeUJ,eH11.11 Ba111ero pucyHKa. 

5.3. reHepan;HJI OUT-cf>aHJia 

IIony'lHTh OllT-<Jiaiin n PCL-qiopMaTe M0:lKH0 c noMoUJ,bIO nporpaMMhl PLOT: 

PLOT HETA<n>.PLT, 

rAe n - nop.HAKOBhitt noMep p11cynKa. IIocne aanycKa nporpaMMhI n 11nanor0B0M pe

:lKHMe ueo6XOAIIMO BBeCTH Bbl'lllCJie11Hble aapauee napaMeTpbI. 

IIporpaMMa PLOT A0n)KHa 6bITb npeABap11TeJibH0 nacTpoena ua renepauu10 BbI

X0AIIOro cpaiina B cpopMaTe JJ;n.11 na:Jepuoro npHHTepa LaserJet (Aa)Ke ecn11 Bhl co6H

paeTecb IIe'laTaTb ny6m1KaQHIO Ha IIe'laTaIOUJ,eM ycTpOUCTBe Tlllla Epson). 

IIpeABap11TenhHa.H nacTpoiiKa ocyw.ecTBn.11eTc.11 no K0MaHJJ;e 

PLOT /i. 

Hoene ycTaH0BKH Tlma npnHTepa neo6xoJJ;HMO Bw6paTb cneJJ;y10w.11e rroauu11u B Men10 
HacTpoiiK11 PLOT: 

2. Change Output port or disk file 
6. Send output to xxx.OUT where xxx is the name 

of the input file 
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5.4. Ilpeoopaoo'eaHue OUT-cl>aHJia e MSP-cl>opMaT 

IlJ')eo6pa3oBanne OUT-qiaiina B qiopMaT, ueo6xoAHMhitt AllH pa6oTbI naKeTa lifEX, 

ocy11JeCTB1JHeTc.11 nporpaMMoi'1 PCLtoMSP, BXOAHIIJett B cocTaB yT11m1T naKeTa lifEX. 

ct>yHKIJIIII :noii nporpaMMbl II IIOPHAOK ee HCIIOJlb:JOBaHHJI AOCTaTO'UIO IIOAJl06no 

onncan B cooTBeTCTBYIOIIJeM DOC-qiaiine. B naweM CJJY'Iae, KaK npasnno, AOCTa

TO'IHO na6paTb: 

PCLtoMCP META<n>.OUT META<n>.msp 

5.5. BKJIIO''ICHHe pucyHKa e nyoJIHKa~HIO 

IloCJJe acex MannnyJJHIJHU MhI, naKone11, nony'laeM qiaiin, IIJHirOAIIhI11 AJJH noAroTo

BKH ny6mtK31Jllll C IIOMOIIJblO naKeTa lifEX. ,UnH Toro, 'IT06bI IIOMCCTIITb j)IICYIIOK 

na oTBeAennoe eMy MecTo, neo6XOAIIMO B Baw lifEX-qiaiin BcTaBIITh CJICAYIOIIJYIO 

nocJJeAOBaTeJJhHOCTb KOM3HA: 

\begin{figure}[hc] 
\unitlength tin 

\begin{picture} ( <Lp;,1>, <Hpict>) \put(O, <llpict>) {\special {em:graph meta<n> .msp}} 

\end{picture} 
\caption{Cxexa llO;IJ,l"OTOBXH pHCYHIOB x ny6nHiamm} 
\end{figure} 

,Uanee pa6oTa c TeKCTOM CTpOIITCJI B CO0TBeTCTBIIII c IIHCTJ)YKIJHHMII K naKeTy 

lifEX[15]. 
IlpHBCACHHblll anropnTM M0)KeT 6b1Tb HCII0JlbllOBaH ne T0JlbK0 AllH pncyHK0B, re

nepnpyeMblX naKeT0M PAW, no B Apyrnx cny'laHX. C n.2 ero MO)KHO ncnoJJb:JoBaTb 

AJJH BKJIJO'leHHH B ny6JJHK31JHIO pncyHKOB, IIOArOTOBlleHHblX C IIOM0IIJblO naKeTOB ¢11-
pMbl GOLDEN (nanpnMep, SURFER II GRAPHER), c n.4 - AJJ.11 BKJJJO'lemrn pncyn

KoB, IIOJJY'ICHllhIX c II0MOIIJblO JJJ06bIX naKeT0B, KOTOJ)ble "yMeIOT" BbIB0AIITb pncynKH 

B npoMe)KyTO'IHhiii qiaiin AllH naaepuoii ne•mTn. 

6. OPr AHM3AI.J;:0JI B3AMMO.I(EHCTBMJI PA
BO'IEH CTAHIJ;MM HA BA3E PC C IJ;EH
TP AJihHOM SBM 

JloKaJJhHaH Bepc11.11 naKeTa PAW 06ecneq11aaeT npneM/nepeAa'ly 1rnqiopMa1v111 c 8BM 

(nanpnMep VAX nnn EC 8BM) 11 ee nocJJeAYIOIIJYIO o6pa6oTKy. Ilpn ::!TOM nepe

AaBaTb nnqiopMalJIIIO C IJCIITJ)3Jlbl!Oll MaWl!Hbl ua pa60•1y10 CT3IIIJHIO MO)KHO C IIC
II0JlbllOBaHneM JIIOOLIX AOCTYIIllbIX II0Jlb:JOBaTeJIIO cpeACTB, 113'1llllaH OT 11p.11Moro 

B:JaHMOAei'1cTBIIJI C HCIIOJlb:JOBaHlleM ceTeBhJX BO:JMO)KIIOCTCII ( Ethernet, J inet[ 17]' 
PCONLINE[l8]) n K0H'laH nepenocoM qiaiinoa na AHCKeTax. 
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,!J.nH 06ecne•1en11H n:iam,IOAettcTnnH (1111TepaKT1m11oro anamma II rpaqi11qecKoii m1-

TepnpeTa111111 AaHIIblX) n paMKax KOl\lllJit'Kra PC-Host l\lO)KHO peKoMeIIA0BaTb cneAy

IOIIJYIO npo11eAypy: 

• <t>opl\111posa1111e MeTa1paiina B 1IiopMaTe HIGZ na 11e11Tpanb11oi'1 8BM; 

• Ilpeo6paaosa1111e RZ-1Iiai'rna B TeKCTOBhltt cI>opiiaT FZ ( ASCII ); 

• IlepeAa•1y qiai'rnon na PC; 

• lhnepaKTIIBHbiii anamra II rpaqm•1ecKy10 11nTepnpeTa111110 ( PAW PC ); 

• I1011Y'1e1111e "~aepAoii" Ko111111 hard-copy ua 6yirnre. 

Ecnu AllH qiopirnposamrn MeTaqiaiina B qiopMaTe IIIGZ ua 11e1npanh11oii Mawnne 

npnMeHHIOTCH 11porpaMMa MoAeJ111poBan11H GEANT3, naKeTbI HBOOK, HPLOT, Ko

Topue AllH xpanemrn fl/CTOl'PaJ\fM, rpacp11•1ecKoii unqiopMalJIIII (pucyHKOB) II APYrHX 

o6beKTOB 11cnonhay10T cucTeMy ynpasnemrn cTpyKTypaM11 AaHIIhIX ZEBRA II rpa

<p1P1ecK11ii m1Tepcpeiic HIGZ, TO cqiopMnponaTb qiaiin rpaqiuqecKoii unqiopMalJllll B 

RZ-qiopMaTe MO)KHO, uanpnMep, CJJ<'AYJOU\IIM o6paaoM, ucnonh:JYH onepaTopbl .11:JhIKa 

ct>OPTPAII: 

B ua•rnne nporpaMMhI: 

C =====> Pictures stores to disk in RZ format 
LUNRZ=1!3 
CALL IGINIT(O) 
CALL IGZSET('Z') 
CALL IGSET('AURZ',1) 
CALL IZOPEN(LUNRZ,'PICTURE','TEST.RZ','AN',1024,ISTAT) 
CALL HPLINT(O) 

- nepeA Ka)KAoii KapTUIIKoii: 

C =====> Make a new picture 
CALL IZPICT(' ','M') 

- B K0HIJe nporpaMMbJ: 

C =====> Write all pictures to disk 
CALL IZOUT('*',IIC) 

rAe LUNRZ - norn'leCKllr"I II0Mep ycTpOttCTBa C qiattlJOM 11p.11Moro AOCTyna. 

,Un.11 nocneAYIOIIJCII nepeAa•rn qiaiina ua 8BM Apyroro T11na (PC) nony'leIIIIhlll 

qiaiin 11p.11Moro AOCTyna neo6xoAUMO npeo6paaoBaTh B cTaHAaPTHhlli TeKCTOBbili 

ASCII-
qiopMaT o6Mena AaIIHhIMH naKeTa FZ CIICTeMbl ZEBRA. CAeJJaTb ::iTo MO)KHO 

• cpeACTBaMII caMoii cucTeMhl ZEBRA; 

• c noM0U.\hIO KOMaHA naKeTa PAW; 
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• cneQnaJibHOII 11porpaMMoii 11peo6paaosa1111.11 RZ-qiaiinoB RTOA; 

• C 110M0l1\bl0 BCl101\IOraTem,noii 11p011eAYPbl. 

Ilony'feHHblli B peayJibTaTe qiaiin llBJI.IICTnt "MaUIIIHOHeaaBIICIIMblM'' II M0)KeT 11e

peAaBaTbCll na Apyrue TllnhI 3BM ( PC, VAX, EC 3BM n AP,) J1106b1M A0CTYnIIhIM 

c11oco60M, BKJIIO'fall "::meKTpOHHYIO IIO'!Ty". 

J].nll YA06cTBa nepeAa'fn rpacp11'IecKOii m1qiopMa111111 c EC na PC ( n paMKax cn

cTeMbl PAW) na Jl:JbIKe KUIP B JIBTA OIUIII paapa6oTaHbl MaKpoKoMaHAhI GET 

11 GETH[l9], K0T0pb1e aaT0MaT11'fecK11 n1,111on11H10T: 

• 11epeAa'fy A FZ-1paiina c EC na PC; 

• narpyaKy KapTIIII0K (rllCTOrpaMM) B naMHTh; 

• BbIAa'IY Ha 3Kpan CIIIICKa nepeAallllblX KapTIIII0K (r11cTorpaMM). 

Heo6xoAUMO 0TMCTHTh, 'IT0 11pco6paaoaa1111e RZ-cliaiinou B ASCll-ciiopMaT 11e-

06xoA11Mo T0JihK0 B ABYX cny'faJTX, ecnn: 

l. Kanan, 110 K0T0p0MY 6yACT nepeAaBaTbCJl HIHpOpMaQll.11, HC o6ecne•nrnaeT ne

peAa•1y AB0ll'IHhIX cpaiinou 6ea ncKaJKennii (11a11p11Mep 1 E-mail); 

2. xoTJT 61,1 na OAHOii 1m ABYX BaanM0AeiicTsy1011_111x 3BM naKeT ZEBRA ycTa.110-

BJICH B peJKIIMe native ( CM. 11.3.4). 

Ecnu ucnonh:JyeMbIM Ba.Mn Kanan AonycKaeT HaAeJK11y10 11epeAa'Iy ABOH•moii 1111-

cpopMaQnn II cTaHAapT111,1ii cnoco6 xpanemrn n11qiopMaQ1111 na Qe11Tpan1,11011 38M 

Anll 11aKeTa ZEBRA - TpancnopTHhiii (exchange) 11
, TO neo6xoAUMocTh npeo6pa

n0Bam1.11 RZ-cpaiinos B ASCll-cpopMaT oTnaAaeT, 11 nony•ra.Th qiaiin1,1 11a PC M0JKHo 

C 110M011\bl0 o6bI'fllOII 11poQeAYJ)bl K0llltpouaml.11 ciiaiinoB ( B o6paTHYIO CT0pony 3T0, 

KaK npaBirno, nesepno, T.e. Henhall npocTo KomtposaTb RZ-cpaiin1,1 c PC 11a VAX 11m1 

EC 3BM). 

7. IIPHMEPhl PEIDEHHJI IIPHKJIA,IJ;HhIX 3A
,IJ;A q 

7 .1. CpaBHeHHe rHCTorpaMM C Bbl'IHCJieHHeM x2
-cpyHK~HOHa-

Jia 

YacTO 11)lllX0AHTCJl CTaJIKIIIlaTbCJl C 11eo6XOAIIMOCTblO cpaB11eI1Hll ABYX rllCT0rpaMM: 

11a11p11Mep, rHCTorpaMMhl, COAepiKa111eii 3KC1Iep11Me11TaJihHLie AaHHbie, II rncTorpaM

MbI, COAepJKameii a11a•1e111Ill <l>YHKQIIII, 11cnonbayeMoii Anll 01111ca1111.11 3TIIX AaHHbIX. B 

paMKax PAW cylJ.\eCTByeT B03M0JKH0CTb cpasnemrn ABYX r11cTorpaMM KOMaHAOII: 

11 CTaHAapTHrut eepc11J1 naKeTa ZEHRA Allll PC re11ep11pyeTcJ1 c pelKIIMOM xpanemrn - Tpa11c
nopT11hlii (exchange) 
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! 

PAW> HI/OP/DIFF [id1] [id2] 

OAHaKo :)Ta onepaQ11.11 ne AaeT ana'!e1111.11 1py11KQ11011ana x2, B TO apeM.11 KaK B npoQe

AYpax, Bbll10Jlll.lllOIJ.\IIX qmn1posa1111e, CTel1eHb C0B11aAe1111.11 cpyHKQIUI C tlKc11ep11MeH

TaJILHbIM pac11peACJieHIICM 011peAen.11eTC.II l!MeHH0 ana'ICIIIICM x2. IlotiTOMy 110Jle3110 

l!MeTb l\taKp0K0MaHAY I uoaaonHIOll\YIO Bbl'fllCJlllTb tlT0T cpyHKQIIOllaJJ. 
MaTeMaTll'leCKII pac'!CTIHIJI cpopMyJia HMeeT ll:JBCCTllblM BIIA: 

X2 = t (C(i) - F(i))2 

i=I E(i)2 I 

r1,e cyMM1!p0Ba1111e upoB0AUTC.11 110 'fl!CJIY Ka.Hanoa rucTorpaMMbI,C( i) - C0Aep:lKIIM0C 

i-ro Ka.Hana, E(i) - own6Ka C(i), F(i) - mla'1en11e cpyHKQHn B :JT0M Ka.Hane. 

PacnpocTpaneHHbIM Kpl!TepneM .IIBn.llCTC.11 aHa'ICHllC x2 na CTCIICHb CB060AhI. Ko

Jlll'leCTB0 CTe11e11eii CB060Abl parnpeAeJiellll.11 011peAenJTeTC.II 'IHCn0M KaHaJI0B fllCT0-

rpaMMbl II, ecnu cpyHKl\11.11 napaMeTpll'IeCKaJT, 'IIICJI0M CB060AHblX napaMeTp0B. B 
npeACTaunemwii MaKp0K0MaHAe npeAYCM0TpeHa B0:JM0)KII0CTh aaAaHH.11 JII06oro llX 

Konn'feCTBa. 

******************************************************************** 
• Calculates chisqare between two histograms and chi2/d.f. for some 
• free parameters. Requires two positional parameters: identifier 
• of the basic histogram and identifier of the "function"-histogram. 
* So the call to this macro must be of the following art: 
* PAW > 
• PAW> exec chisq [1] [2] 
* PAW> 
• Here ID=[t] have the basic histogram and ID=[2] have the histogram 
• which contains the comparing function. 

******************************************************************** 
macro chisq 

message 'Type the number of 
read NFP 
nf=[nfp]+l 
ve/cr cont1(50) 
ve/cr cont2(50) 
ve/cr erro1(50) 
hi/get/cont [1] contt 
hi/get/erro [1] errot 
hi/get/cont [2] cont2 
vsub contt cont2 ressub 
vdiv ressub errot resdiv 
vmult resdiv resdiv res 
sigma chi=sum(res) 
i=O 

loop: 
i=[i]+t 

free parameters (NFP): ' 
reading the number of free parameters 
calculating new constant (see below) 
creating vectors to 
fill them with contents 
of histograms 
filling CONTI with contents of histogram[!] 
filling ERR□ t with errors of histogram[!] 
filling C□NT2 with contents of histogram[2] 
creating vector RESSUB=CONT1-CONT2 
creating vector RESDIV=RESSUB/ERR□ t 

creating vector RES=RESDIV•RESDIV 
summing elements of RES to obtain chisqare 
counter 
loop over histogram channels 
counter 

if contt ( [i]) <> 0 goto loopl checking if channel [i] contains zero 
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np=[i]-[nf] I number of degrees of free NP=I-nf, where 
* Inf is number of free parameters plus 1 

sigma cdf=chi/[np] I calculating chisqare/degree of free 
c=chi(50) I assuming CHI(50) to the variable C 
cd=cdf(50) I assuming CDF(S0) ~o the variable CD 
mess 'Difference between histograms ' [1] ' and' [2] ' :' 
mess 'Chisqare=' [c] I printing a message 
mess 'Chi2/df =' [cd] I printing a message 
ve/de * I deleting all vectors 

return 

***************************************************************************** 

3anyeK MaKp0K0MaHAbI oeyw,eeTBmleTe.R KOMaHAOll 

PAW> EXEC CHISQ id1 id2, 

rAe CHISQ - HM.ff cpaiina, e0Aep)1<aw,ero MaKpoKoMaHAY, id1 - 110Mep meTorpaMMbI, 

eoAep:iKaw,eii "6anoBoe" paenpeAeJie11ue, 11 id2 - 110Mep epaB111rnaeMoii rneTorpaMMbJ. 

O6e 3TH rueTorpaMMbl A0JI:lKllbl eyw,ecTB0BaTb B TeKyw,eii AHpeKT0pm1 . BbJ

'!HeJieHue x2 oeyw,eeTBJI.ReTe.R noepeAeTB0M Bblll0JIHelllrn apucpMeTil'!eeKHX onepa

Il,Hll HaA BeKTopaMll, Il03T0MY pe:JyJJbTaT mo6oii onepail,1111 eeTb BeKTOp, a 11e nepe

MeHHall. B npeAeTaBne1111oii nporpaMMe AJI.R IIOA06Hb!X onepaI1,11ii uenoJib:JyeTe.R 11e 

T0JibK0 naKeT VECTOR, 110 11 naKeT SIGMA. B qaeT11oeTn, K0MaHAa SIGMA 
CHI=SUM(RES) eo:JAaeT HOBhiii BeKTop CHI, TaKoii :iKe pa:JMep11oeT11, '!TO 11 BeKTop 

RES, 110 COAep:iKaw,uii 6eryw,y10 eyMMY aneMeHT0B RES, T.e. 1111Tepeey10w,aH Hae eyMMa 

ncex 3JieMeHT0B eoAeP:lKHTe.R B noeJieAHeM 3JieMeHTe CHI. Onepal(HJI SIGMA CDF=CHI/ [HP] 

C0:JAaeT BeKTop CDF. Ka:lKAbill ero aneMeHT eeTb pe:JyJibTaT AeJieHH.R eooTBeTeTBYJO

w,ero 3JieMeHTa CHI Ha nepeMe1111y10 NP. ,IJ:n.R AaJib11eiiweii pa6oTbI YA06no BBeeTH ABe 

H0Bbie nepeMeHHble C H CD, npueBaHBall HM, e00TBeTeTBeHH0, :Jlia'leHU.R noeJieAHHX 

3JieMellT0B CHI H CDF . OTO II0:JB0JI.lleT BbIBeCTII pe:JyJibTaT Ha 3KpaH noepeAeTB0M 

K0MaHAbl MESSAGE, K0TopaH onepupyeT JIHWb e nepeMeHHbIMH. TaKne onepail,HH e 

BeKTopaMll 0'leHb YA06Hbl B TOM enyqae, K0rAa pa:JMep rncTorpaMMbl 11e11:JBeeTe11: 

npu BblII0JIHeHHH onepail,Hll AeJieHH.11 BeKTopa 11a BeKTOJ) peayJJbTaT0M AeJieHII.II Ha 

H0J!b .RBJI.lleTC.11 H0Jib, 'IT0 H:J6aBJI.lleT OT MH0rHX npo6JieM. 

0TH aaMe'laHH.11 0 pa6oTe e BeKTOpaMll npeAeTaBJI.IIJOT eo6oi'i 06w,y10 npo6JieMy' 

e KOTopoii HepeAK0 II))HX0AHTe.R eTaJIKHBaTbe.11 1 nonhay.11eb PAW. 

7.2. CJio)KeHHe rHCTOrpaMM C y'<leTOM OIIIH60K 

Ha npaKTHKe qaeT0 .6b!BaeT neo6XOAHMO npoeyMMllp0BaTb HeeK0JlbK0 no-paanoMy 

OTH0pMupoBaHHblX I'lICTOrpaMM. CyMMHpOBa1111e flICTorpaMM npeAyeM0TpeHO B paM

Kax PAW: ono BblTI0JIH.HeTe.11 KOMaHAoii 

PAW> ADD id1 id2 id3 w1 w2. 

OAHaKO 3Ta K0MaHAa AaeT npaBHJibHblH peayJibTaT, eCJIH ImBeeTeH Bee Ka:lKAOl
0

1 

rneTorpaMMbl n ne HaA0 Y'IHTb!BaTb own6n1. ,IJ:n.11 TO'IHOro eyMMHpoBaHH.11 Heo6xo

AHM0 HMeTb npoil,eAYPY, BbI'!Hen.1110w,y10 Bee H nepee'!IITb1Ba10w,y10 owu6KH. 3Aeeb 
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11\le)\CTaBJJella nporpaMMa, npoB0/VlU\a.11 eyMMllp0Ba1111e ABYX rlJCTOrpaMM e y'leT0I\I 

01111160K . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• This macro sums up two normalized histograms 
• Requires existance of at least one histogram in current directory 

········~·································································· macro sumhis 
ve/de * 
message 'Enter the first histogram 
read id1 
message 'Enter the second histogram 
read id2 
ve/cr cont1(100) 
ve/cr erro1(100) 
ve/cr cont2(100) 
ve/cr erro2(100) 
hi/get/cont [id1] cont1 
hi/get/erro [id1] erro1 
hi/get/cont [id2] cont2 
hi/g~t/erro [id2] erro2 

I cleaning memory 
ID:' I printing message 

I prompting for id1 
ID:' I printing message 

I prompting for id2 
1-----------------------------
I creating some 
I necessary vectors 
1-----------------------------
1 filling C0NT1 with contents of id1 
I filling ERR01 with errors of idi 
I filling C0NT2 with contents of id2 
I filling ERR02 with errors of id2 

•=========================================================================== 
* some mathematics 
•=========================================================================== 

vmult errol errol err! I it is.1/Nl 
vmult erro2 erro2 errII I it is 1/N2 

• 

vmult errol erro2 errmul 
vadd err! errII errsum 
vdiv errII errsum weig1 
vdiv err! errsum weig2 
sigma errsq=sqrt(errsum) 
vdiv errmul errsq erro3 
vmult cont1 weig1 sum1 
vmult cont2 weig2 sum2 
vadd sum1 sum2 cont3 

it is sqrt(1/(N1•N2)) 
it is (1/N1)+(1/N2) 
weight for first histogram 
the same for second one 
it is sqrt(1/(N1+N2)) 
creating ERR03 with new errors 
weighted histogram-1 
weighted histogram-2 
creating CDNT3 with resulting 
histogram contents 

•===================================================================== 

* 

* 

hi/copy [id1] 100 'Result of SUMHIS' 

hi/put/cont 100 cont3 
hi/put/erro 100 erro3 
ve/de • 
hi/file 3 result.plot n 
hrout 0 

close 3 
return 

creating histogram 100, the 
same as ID1 but with new title 
filling id=100 with vector C0NT3 
filling id=100 with vector ERR03 
cleaning memory 
opening new file RESULT.PLOT 
writing all histograms on 
opened file 
closing opened file 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Ilp_orpaMMa aanycKal'TC.11 KOMall/\Oii 
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PAW> EXEC SUMHIS 

,Um1 ee pa60Tbl Tpe6yeT('..!I HaJJll'llle B TeKy1u,eii A11peKT0p1111 X0T.H 6bJ OAH01°i l'IICT0-

rpaMMbl. npo1{eAypa aanpawnBaeT HoMepa cyMMnpyeMbJX pacnpeAeJJe11111'i B npo

u,ecce Bbl11on11em1.11 KoMaHAhl READ. Ila Ka)KAOii ritcTorpaMMhl n:mneKaJOTC.H ee C0Aep

)KHMoe II ow116n1. CoAep)KIIMOe aaTeM CKJJaAbJBaeTC.H 110 KauanaM C r1eT0I\I paCC'JII

Tauuoro Beca (npeAnonaraeTc.11, 'ITO IIMeeM AeJJo c HeKIIM pac11peAene1111eM, ow116K11 

KOTOporo IIMeJOT JJIIWb CTaTJICTH'JeCKllii xapaKTep). HoBbJe ow116K11 Bbl'IIICJJ.HJOTC.H 
11a ue11opM11posam10ro H0Boro C0Aep)KUMoro. 

Bee onepau,1111 C BeKT0pal\111, B K0T0l)blX aanncauo C0ACP)KIIM0e II ourn6Ku rn

CTorpaMM, npon0A.IITC.H nocpeACTB0M KoMaHA PAW ua naKeTa VECTOR. Ka)KAa.H 

TaKa.11 onepau,11.11 coaAaeT HOBhJII BCKTop ( ecnn OH ue 6bJJJ coaAaH aapanee). BeKTopa, 

COACp)Kauo1e IIT0f0B0C pacnpeAene1111e II ow116K11, nan11Cb1BaJOTC.II BO BII0Bb coaAaBae

MYIO fllCTorpaMMY C H0MepoM 100. TaK KaK II0Jlb~lOBaTeJJb M0)KeT llll'Jero He anaTb 0 

xapaKTepe IICX0AHblX fllCT0rpaMM, TO He scerAa np0CT0 oprammonaTb peayJJbTHpy

lO~YIO rncTorpaMMy. 3Aecb npeAJJ0)KeH npocToii cnoco6 pewe1111.11 :JToii npo6neMb1: 
Y'IllTblBa.11 TO, 'IT0 K0MaHAa Kom1p0Ba1111.11 fllCTorpaMM 

PAW> HI/COPY id1 id2 newname 

COaAaeT K0IIlllO cy~eCTBYJO~eii fllCTorpaMMbl C APYfllM II0Mep0M II HMeHeM, op

rammyeTC.11 BCII0MoraTeJJbHa.11 flICTorpaMMa C TaKIIMH )Ke napaMeTpaMH, 'ITO H y 

IICXOAHOH. B nee na111ICb18aeTC.H naTeM peayJJbTaT, a B K0lll{e pa60Tbl BCe pacnpe

AeJJeHH.11 aanoMUHalOTC.11 BO BII0Bb 0TKpblnaeM0M BHewHeM qiaiine 11p.11Moro A0CTyna 
RESULT. POT. 

B Ka'JeCTBe npuMepa IICII0Jlb:J0BaH11.11 llpHBeACHllbJX BblWe MaKp0K0MaHA M0)KII0 

paccMoTpeTb npou.eAYPY, co:1Aa10~YJO rncTorpaMMbl u npoB0A.H~YJO c HHMII onepa
u,uu CJJ0)KeHlt.H ll BbPIIICJlCHll.11 X2 : 

• Example of application macros SUHHIS and CHISQ 
macro prepare 

ld 10 'Histl' 20 O. 20. 
1d 20 'Hist2' 20 0. 20. 
ve/cr cont1(20) 

I creating histogram 10 
I creating histogram 20 

1---------------------------------
ve/cr erro1(20) 
ve/cr cont2(20) 
ve/cr erro2(20) 

I creating some 
I necessary vectors 

1---------------------------------
* 
* NOTE that SIGMA can't be inserted into MACRO like COMIS ! 

* 
sigma cont1=rndm(erro1) 
sigma erro1=1./sqrt(contl)I 
sigma contl=cont1•10. I 
sigma cont2=rndm(cont1) I 
sigma erro2=1./sqrt(cont2)1 
sigma cont2=cont2•20. I 
hi/put/cont 10 cont1 I 
hi/put/erro 10 erro1 I 

filling CONT1 with random numbers 
filling ERR01 with statistical errors 
"renormalizing" of CONT1 
filling CONT2 with random numbers 
filling ERR02 with statistical errors 
"renormalizing" of CONT2 
filling histogram 10 with contents 
filling histogram 10 with errors 
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hi/put/cont 20 cont2 
hi/put/erro 20 erro2 
hi/li 
EXEC sumhis 
add 10 20 150 
hi/copy 150 200 'Result 
hi/de 150 
hi/li 
EXEC chisq 10 20 

* 
EXEC chisq 100 200 
zone 2 2 
hi/plot 10 surf 
hi/plot 20 surf 
hi/plot 100 surf 
hi/plot 200 surf 
return 

filling histogram 20 with contents 
filling histogram 20 with errors 
checking the directory 
executing MACRO SUHHIS to summ up 10 and 20 
adding 10 and 20 without weights 

of HI/OP/ADD' I copying 150 to 200 to rename 
I deleting id=150 
I checking the directory 
I executing MACRO CHISQ to calculate 
I chisqare between 10 and 20 
I doing the same with 100 and 200 
I dividing screen into 4 parts 
1-----.---------------------------------------
I plotting histograms connecting 
I channel contents by a line 
1---------------------------------------------

aTa npou.eAypa 11peACTasn.11eT co6oii :meMenTapHbJH cnoco6 nanonuemrn r11cTo

rpaMM C0Aep)KHMhJM 11eK11x seKTopoB. B AaHH0M cny'!ae neKTopa CONT! H CONT2 
aaU0JJH.IIIOTC.H cJJy'JaHHblMH 'JIICJlaMII: TaKa.11 B0:JM0)KII0CTb npeAYCM0Tpena B paMKaX 

naKeTa SIGMA .. HaAO 0TMeTHTh, 'ITO X0T.11 B 1111TepaKTHBH0M_ pe)KHMe pa6oTbJ c 

PAW M0)KH0 1rnm{11anua11ponaTb 3T0T naKeT c noMo~hJO KoMaHAbI 

PAW> APPLication SIGMA, 

110 B MaKp0K0MaHAe 3T0T cnoco6 He ACIICTByeT (s 0TJlll'JHe OT CJJY'Ja.11 pa6oTbl C 

naKeToM COMIS). IloaToMy B KUMAC-qiaiine nepeA Ka)KAOH cTpoKoii, B KOTopoii 

npeAnonaraeTc.11 06pa~e1111e K SIGMA, HaAo nucaTb K0MaHAHOe cnoso "sigma", TO

rAa KaK npn mITepaKTllBIIOM o6~emrn M0)KIIO 3T0 ne AeJJaTb. 

,Un.11 IIMIITaU,HH pannoii HOpMllpOBKII C0ACP)KHMOC BCKT0p0B CONT! 11 CONT2 yM

IIO)KaeTC.11 ua pa:JHble K03qlqJHU,HeHTbl, a ow116KH Bbl'JIICJJ.IIIOTC.11 ua HaTJ:aJILHOro co

Aep)KIIMOro (oirn HaXOA.IITC.11 B BeKTOpax ERRO1 11 ERRO2). 
Ilocne cyMMnposamrn rucTorpaMM 10 11 20 npou.eAypoii SUMHIS AJJ.11 cpas11en11.11 

11po1mBOAHTC.11 cJJo)Kemte aT11x )Ke rucTorpaMM cTaHAapT11oii KOMaHAOH PAW, npa

BAa, 6en y<IeTa seca Ka)KAoii m1 1111x, KOTOpb111, Bnpo'!eM, M0)KHO u ne n11aTb napa-

11ee. KpoMe 11eyA06cTn c BbI'Jncne1111eM seca, KOMaHAa HI/OP i ADD HMeeT e~e OAHH 

HCA0CTaT0K: Olla COaAaeT peayJJbTIIPYIO~YIO rncTorpa_MMY C TeM )Ke HMeneM, 'ITO II 

nepna.11 rncTorpaMMa 1m cm1cKa napaMeTpon KOMaHAbl, a :no ue BcerAa ,KenaTeJJbH0. 

IloaToMy TIJHIX0AIITC.H aTy penynhTIIPYJOU\YJO rucTorpaMMY 11epe11Me110Bb1BaTb TeM 

)f(e cnoco6oM, KOTOJH,111 o6cy)KAaJJC.II BblWe. 

llocne BbllIOJJHCHH.11 Bcex onepau,1111 B TeKy~eii AIIPCKTOpllll HaX0A.HTCH 'JCTblpe 

rncTorpaMMbI: ABe HCX0AHbJC (HIST! 11 HIST2) 11 ABa penyJJbTaTa cyMMllp0BaHII.H 

paaubIMn cnoco6aMn. ,Un.11 OAH0BpeMenuoro npocMoTpa scex 3TIIX rncTorpaMM aK

pan )\eJJHTC.11 na <JeTupe ::ionbJ KOMaHAOH ZONE. Ilpn pa6oTe KOMaHAhI HI/PLOT BbIBOA 

rncTorpaMM Ha 3Kpan ocy~eCTBJl.llCTC.11 8 CJJCAYJO~eii Il0CJJeAOBaTCJlbHOCTU: nepBa.11 
nao6pa)KaeTcH B sepx11e11 JJeBoii ao11e, BTopa.11 - B sepxneii npaBoii, TpeTbH - B HJl)K-

25 



• 
ueii Jieaof1 11 'IeTaepTa.H - B IIIDKnei'i npaaof1. ,UJIJI aoonpaTa ::iKpaHa B pe:arnM OAHOH 

:JOHbl CJieAyeT ua6paTb K0MaHAY ZONE 6en napaMeTp0B . 

9 ················································· 
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Result of HI/OP/ ADD 

20 

20 

Puc. 4: IlpHMep pa6oThI onncaHHhIX BblWe npoJJeAYP· 

7.3. IlocTpoeHHe ~HarpaMM <l>eHHMaHa 

B AaHH0M panAeJie AeMoHcTpnpyeTcJI aoaM0LKH0CTh uao6pa,Kemrn cpeACTBaMn PAW, 

c noM0ll\hIO naKeTa GRAPHICS, cnoLKHhIX pncynKoB. 

7.3.1. IlocTpoeuue lf>oToHHoro 11po11araTopa 

IIocTanJieHa naAa'Ia 11ao6pa2Ke1111J1 cpeACTBaMu PAW 4>0T01moro nponaraTopa AJIJI 
AHarpaMM ct>eii11Ma11a. ,UJIJI ::lT0fO HCil0Jlh3YeTCJI cyll\eCTBYIOll\a.H B paMKax naKeTa 

GRAPHICS B03M02KH0CTh 1mo6pa,KeH1rn AYf oKpy,KHOCTeii : 

PAW> ARC x y r1 r2 phi1 phi2 
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llpe/\CTaBJIJlel\la.H MaKp0K0MaHAa Tpe6yeT aaAamrn UJeCTII napaMeTpoB: 

PAW > EXEC WAVE [1] [2] [3] [4] [5] [6] 

r)\e WAVE - HMJI KUMAC-<fiaiina, co)\ep2Kau1ero MaKp0K0MaHAY, 11 CJieAYIOll\lle napa

MeTpbI: 

[I ] - AJ111Ha rop11ao11Tam,HOI
0

i upoeKL\1111 nponaraTopa n1160, ecnn m1111rn nepTn-

KaJibHa, ee )\Jllllla (n T.11. WC-KoopAIIIIaTax); 

[2 ] - X-K00PAilllaTa Ha'lana m1111111; 

[3 ] - y-K00PAIIIIaTa lla'IaJia m1111111; 

(4 ] - yron MCLKAY ropn:1011Tam,10 11 11anpanne1111eM pacnpocTpaHe1111J1 B0JIHhl (a 
rpa)\ycax); 

[5 ] - I, emu na nepUlllllbl 111,i"xo1111T 0)\Ha JIIIIIIIJI II 2, ecm1 "BIIJIKa"; 

[6 ] - K0Jill'ICCTB0 nepll0)\011 B0Jillbl Ha t')\UIIIIIIY AJlllllbl. 

***************************************************************************** 
* Draws photon propagators in any direction and any length, 
• requires six positional parameters: 
• PAW> 
* PAW> EXEC WAVE [1] [2] [3] [4] [5] [6] 
* PAW> 
• Here parameters are: 
* [1] - horizontal projection length or, if line is vertical, its length 
• [2] - abscissa of the beginning point (in World Coordinates) 
• [3] - ordinate of this point (in World Coordinates) 
* [4] - angle between horizont and direction of the wave (in degrees) 
* [5] - 1 if single propagator and 2 if branching 
* [6] - number of periods of wave per length unit 

***************************************************************************** 
macro wave 

length=[1] 
X=[2] 
Y=[3] 
angle=[4] 

begin: 
flag=0 
grad=$sigma(acos(-1.)/180.) 
rl=[grad]•[angle] 
if [angle]<>90 goto 10 
lengthl=[length] 
goto 20 

10: 
length1=$sigma([length]/cos([r1])) 

20: 
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assuming parameters values 
to variables 

marked position 
flag controlling either 1 or 2 line 
recounting degree<->radian 
angle in radians 
check whether line is vertical 
if vertical,then length is absolute 
going to mark 20: 
marked position 
calculating absolute length of line 
marked position 



n1=[length1]•[6] 
ve/cr n3(1) i [n1] 
num=n3(1) 
radius=$sigma([length1]/4/[nwn]) 
delta=[radius]+[radius] 

calculating boundary for drawing 
making this_ 
_boundary integer 

branch: 
rang=[grad]•[angle] 

calculating radius of half-circles 
calculating distance between centre 
marked position 
recalculating angle in radians 
(necessary for two lines case) • 

i=O 
pang=[angle]+180 
mang=[angle]-180 
a1=[angle] 
a2=[pang] 
a3=[mang] 

counter 

angles for drawing 
an arc of circle 

a4=[angle] 1------------------------------------
cang=$sigma(cos([rang])) I cosinus of angle 
sang=$sigma(sin([rang])) I sinus of angle 
posX=$sigma([X]+[radius]•([cang])) I abscissa of the centre of arc 
posY=$sigma([Y]+[radius]•([sang])) I ordinate of this centre 
xe=[X]+[length] I abscissa of the end of line point 
ye=$sigma([Y]+([sang])•[length]/[cang])lordinate of this point 
dc=[delta]•[cang] horizontal projection of DELTA 
ds=[delta]•[sang] vertical projection of DELTA 

loop: loop 
j=[i]+[i] counter for "upper"· 
k=[j]+1 counter for "lower" 
a= [de]• [j] x-shift for "upper" 
b= [ds] • [j] y-shift for "upper" 
c=[dc]•[k] x-shift for "lower" 
d=[ds]•[k] y-shift for "lower" 
xn=[posX]+[a] abscissa for "upper" 
yn=[posY]+[b] ordinate for "upper" 
xc=[posX]+[c] abscissa for "lower" 
yc=[posY]+[d] I ordinate for "lower" 
if [flag]=1 goto 50 I checking flag 
goto 60 I going to mark 60: 

50: I marked position 
a1=[mang] 
a2=[angle] 
a3=[angle] 
a4=[pang] 

60: 
arc [xn] [yn] [radius] 
arc [xc] [ye] [radius] 
i=[i]+1 

[a1] [a2] 
[a3] [a4] 

reversing angles 
for second branch 

marked position 
drawing "upper" arc 
drawing "lower" arc 
counter 

arc 
arc 
arc centre 
arc centre 
arc centre 
arc centre 
arc centre 
arc centre 
arc centre 
arc centre 

if [i]<[nwn] goto loop 
if [flag]=1 goto endl 
if [5]=1 goto endl 
angle=O-[angle] 

check whether counter reachs boundary 
checking flag 
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checking needed number of lines 
reversing angle for second branch 

flag=1 
goto branch 

endl: 
ve/de coor 

changing flag 
going to mark branch: 
marked position 
cleaning memory 

ve/cr coor(4) r [X] [Y] [xe] [ye] creating vector COOR with 
coordinates of branch 
cleaning memory 

• 
ve/de n3 

return 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CrreAyeT o6paTIITh s1111Ma1111e na pa6oTy c naKeToM SIGMA B np1rneAeHHOM npn

Mepe. Ilpu ncnorrh::iyeMoii aAeCb ::ianncn onepaTopoB naKeT onep11pyeT He c BeKTO

paAm, a c nepeMeHHb!Mll. Ero llCIIO/Ib:JOBanne neo6XOA11MO, T.K. q>yHKIJ;IIH cos (x), 
sin(x), a TaK)Ke apnq>MeTn'lecKne onepa1.1n11, COAep,Kaw,ue 6orree OAHoro AeiicTB11.11, 

BhIIIOJIHHIOTC.11 m1wh B paMKax SIGMA. 
OTMeTIIM TOT q>aKT, 'ITO PAW He pa3/Ill'laeT TIIn nepeMeHHblX no l!X Ha3BaHHIO, 

a onncam1e T1ma nepeMeHHhIX ile ocyw,ecTBJIHeTc.11 HenocpeACTBemw. IloaToMy B 

Aalll!OH nporpaMMe onepaQIIH BbIAeJieHll.11 1.1erroii 'laCTII BblnOJIH.lleTCH nocpeACTBOM 

CO:JAaHII.11 BeKTOpa, ;meMeHTbl KOTOporo y)Ke MoryT pa::im1'1aTbCH no THny. 

Hcnorrhay.11 BO:JMO,KHOCTII PAW, MO)KHO 1mo6pa,KaTb 11 APYrHe nponaraTopbl, B 

TOM '111crre II rmoo1111ble. ,I.l,rr.11 nocTpoemrn nocrreAHIIX B npeACTaarreHHYIO npo1.1eAYPY 

AOCTaTO'IHO BBeCTII neKOTOpble KoppeKTllpOBKll B yrJibl paCTBOpa H paAllYCbl AYf. 

7.3.2, IIocTpoeHHe ;a;uarpaMMLI <l>enHMaHa 

II peACTaBrrennhiii BbIWe qiaiirr WAVE. KUM no::iaorr.11eT 11ao6pam1Tb OAHH q>oTOHHhIH 

nponaraTop (11m1 CllMMeTpll'IHYIO OTHOCIITeJibHO rop1130HTamI napy) 11 ero MO)KHO 

rrerKo ncnorrb:JOBaTb AJI.11 nao6pa)Kemrn pearrbHblX AllarpaMM. B :JToii ca.11n11 aon1111-

KaeT naAa'la co::iAamrn MaKpoKoMaHAhI, cnoco611oii o6rrer'IHTb pa6oTy no nocTpoe-

111110 AUarpaMM. 3AeCb npllBOAllTC.11 Bapllal!T TaKoii MaKpOKOMaHAhI, He Tpe6yrow,nii 

:JaAamrn AOnOJIHl!Te/IbllbIX napaMeTpoa, XOT.11 npn 11eo6XOAllMOCTH MO)KHO Han11caTb 

6orree ymrnepcarrhnyro nporpaMMy . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• Draws a Feynman diagram using WAVE.KUMAC to draw photon propagators 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
macro pict 
opt zfl 
set xsiz 14 
set ysiz 4 
clr 
next 
splci 3 
exec wave 1 3.5 1.5 60 1 4.5 
exec wave 1 9.5 1 60 1 4.5 
splci 7 
line 4.5 1.5 6. 2. 
line 12.5 1.5 14. 2. 

setting pictures to put in Z data base 
setting horizontal size (World Coordinates) 
setting vertical size (World Coordinates) 
cleaning screen 
creating a new picture 
set line colour index 
drawing a propagator 
drawing another propagator 
set other line colour index 
drawing a line 
drawing a line 
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• arrow 3.9 4.5 1.3 1.5 0.2 
arrow 11.9 12.5 1.3 1.5 0.2 
splci 5 
arc 3.5 1. 0.5 ! 0 360 
arc 11.5 1. 0.5 ! 0 360 
splci 7 
arrow 0. 1.5 1. 1. 0.2 
line 1.5 1. 3. 1. 
arrow 4. 5. 1. 1. 0.2 
line 5. 1. 6. 1. 
arrow 8. 9. 1. 1. 0.2 
arrow 9. 10. 1. 1. 0.2 
line 10. 1. 11. 1. 
arrow 12. 13._ 1. 1. 0.2 
line 13. 1. 14. 1. 
arrow 3.9 4.5 0.7 0.5 0.2 
arrow 11.9 12.5 0.7 0.5 0.2 
line 4.5 0.5 6. 0. 
line 12.5 0.5 14. 0. 
text 0.4 0.6 'p' 0.35 
text 8.4 0.6 'p' 0.35 
text 5.5 2.2 'p?<1>' 0.3 
text 5.5 0.45 'p?<n>' 0.3 
text 13.5 2.2 'p?<1>' 0.3 
text 13.5 0.45 'p?<n>' 0.3 
text 4.6 2.8 '[k]' 0.3 
text 10.6 2.1 '[k]' 0.3 
text 6.8 0.8 '=' 0.5 

drawing an arrow 
drawing an arrow 
set a new line colour index 
drawing a circle 
drawing another circle 
reset line colour index 
drawing an arrow 
drawing a line 
drawing an arrow 
drawing a line 
drawing an arrow 
drawing an arrow 
drawing a line 
drawing an arrow 
drawing a line 
drawing an arrow 
drawing an arrow 
drawing a line 
drawing a line 

(----------------------- ---------------
' I 
I typing a text in 
I certain points 
I 
I 
I 
1---------------------------------------

return 
**************************************************************************** 

81,moB nporpaMMhl ocy1J.1eCTBJ1ReTCH KOMaHAOB 

PAW > EXEC PICT, 

rAe PICT - IIMH KUMAC-<J>aiina c 3To11 npol\eAypoii. Ilony<ia10IJ.IMCH AllarpaMMa coxpa

HHeTcH B BUAe pncynKa B naMHTH II MO)KeT 61,1Tb aan11cana KaK B PICTURE-cpaiin, 
TaK II B JII06oii MeTa<Jmifo. ,UJIH C03AallllR p11cyHKa 3AeCh He IICilOJih3YeTCH KOMaHAa 

PAW> PICT/CREATE, a npHMeHHeTcH KOMaHAa NEXT, K0Topa11 YA06Ha TeM, '!TO co-

3AaeT HOBhIU pHCYHOK C napaMeTpaMII no YMOJI'!aHIIIO, Bile 3aBIICIIMOCTH OT Toro, 

C03AaBaJIIICh JIH pllCYHKII AO 3Toro. 

T.K. KOOPAHHaThl TeKCTOBhIX 6JIOKOB TPYAIIO yKaaaTh 3apauee, npeAJiaraeTCH 

onpeAeJIHTh nx c noMOIJ.lhlO KoMaHAhI VL0C, not1BOJIH101J.1ei'1 naiiTn KOOPAHHaThl ny)K

uoii TO'!Kll no npeABapnTeJihHO HapucoBaHHOMY 1mo6pa)KeHHIO. lIMeHHO TaK 6bIJIII 

nonyqeHhl npeACTaBJieHHbie 3AeCb l\H<J>pb!. 

B 3aKJIIO'!eHIIe CTOIIT ell.le j)a3 o6paTHTb BHHMaHHe ua ueo6XOAIIMOCTb 11cnOJih

aOBaTh KOMaHAY co3AaHHH p11cynKa Picture/Create • • • nepeA na'laJIOM ero cpop

Mllpoaamrn. 8THM pa6oTa c pncynKaM11 OTJIH'!aeTcH OT rpa<J>wiecKoro BhlBOAa cne

l\HaJibHhIX o6'beKTOB - I'llCTOrpaMM c noMOIJ.lblO KOMaHAhI Hi/Plot ••• , T.K. nocne 
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.. 
KOMaHAhl OPT ZFL AJIH KaiKAoii rnnorpaMMhI, 1mo6pa:-KaeMoii KoMaHAoii Hi/Plot, 

aBTOMaTll'(eCKII C03AaeTCH "cnoii" p11cy110K . 

p 

,, p 

p' ex:: 
Puc. 5: llp11111ep AllarpaMMbt <l->eiim,iana 

7 .4. BhI'IHCJieHHe u rpa<l>H'leCKOe npeACTaBJieHHe BOJIHOBhlX 

<l>YHKQHH aToMa BOAOPOAa c rapMoHH'leCKHM noTeHQHa

JIOM Ha TpexMepHoH c<t>epe 

llpn pewellllll pa3Jill'lllblX <Jlllnil'ICCKIIX II MaTeMaTll'ICCKIIX 3aAa'I qacTO BCTpeqa

lOTCH c npo6JteMoii 6btCTporo rpa<IJll'leCKOl'O npeAC.TaBJICHHH peayJihTaTOB Bbl'IHCJle

Hllll neKOTOphIX <J>y11K1~11ii uecKOJlhKIIX nepeMe11111,1x. CncTeMa PAW no3BOJIHeT CAe

JtaTb 3TO 6ea AOnOJllll!TeJlbllhIX yc11m1ii II IIOJIY'IIITb rpa<pl!Kll B YA06HOM AJIH peAaK

Tllj)OBallllR BIIAe. 
OnHcaHllhili IIJl)K(' np11111ep B\UIT 11:J pa6oThl [20], Bbl'IIICJIIITCJlbllaH II rpa<J>II'!eCKM 

'IaCTb KOTopoii Bhlll0JIHena OAHIIM un aBTO))OB. 

PacCMOTpllM wpeAHHrep0BCKIIC <flYHKl~l111 aT0Ma B0AOPOAa C rapMOllll'ICCKIII\I no

TCHl\UaJIOM - pewe1111e111 ypanm'tll!H Jlannaca na TpexMep11oi'1 C<pepe paAnyca R, KO

Tophte B npeAeJie 60JlbWIIX R C00TBCTC'TBYIOT KYJIOIIOBCKIIM <l>YHKL\IIHM 061,1•1110ro 

aToMa BOAOPOAa n "nnocKoM" Tj)CXMCJ)IIOM npocTpaucTRe. ,Um, 3Toro 11eo6XOAIIMO 

Bhl'IIICJIHTb II CTJ)0l!Tb rpa<JmKII AHH qiynKl\llli 

3AeCb 

Wn1<1(X I H) = D,.,"(R)(21Tsin xi exp(-ix(n - I - I.:.... liT))X 

X2F1(-11 +I+ 1,1+ I+ ur,21+ 2, I - c2
'\). 

D,.,,,(R) = {(-2;,r•121q1 + l -11T)jc""'2(Tt/2-(l+l)}x 

( n + /)! I 
(n-l-1)!(21+1)! x2 

n 

R Ti2 2 ) 
(T =-,a= -,o = e Z(Z =I, 

<111 JIO 
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• 
a 2F

1 
(-11 + / + 1, / + 1 + 1u, 2/ + 2, I - e 2'X) - rnnepreoMeTp11•1ecKrui qiynKu.m1. Co-

OTBeTcTBy10mne q>yHKU.1111 npu pa:JJill'lllhIX mrn•1e1111.11x n, R_ n 1· = X R, x E [O, ,r], 
IIO:JBOJI.111011\lle npocJieAIITb npeAeJibllblll nepexoA, Bbl'IIICJI.IIJIIICb B paMKaX CIICTeMbl 

PAW. 
,Un.11 :noro YA06Ho BOCIIOJib:JOBaThC.11 KOMaHAOii PAW >fun2. Hm1rn 11p1moAI1TC.II 

TeKCT IIOAIIPOrpaMMbl q>YHKU.llll, Bbl'HICJl.111011\eii HY:iKHbie BeJill'Illllbl. 

function psi(x,y) 
c••••••••••••••••••••••••••••••••••••••••••• 
C 

C 

C 

calculate wave functions for n,l 
* 
• 
• 

c••••••••••••••••••••••••••••••••••••••••••• 
vector ipar(2) 
PI = 3.1415926 
rb=y 
n=ipar(1) 
l=ipar(2) 
sig=rb/ ( 1. •n) 
r=(x-0.0785)•rb 
lml=-1-1 
12=2•1 
d=1./sig••l•p(l,sig)/sqrt(1.-exp(-2.•pi•sig))•2.• 

• sqrt(sig/(1.•n)•{n•n+sig•sig)/{rb•rb•rb))•sqrt(fac(n,l) 
•)/fac1(12,1) 

if (r.eq.O .. and.l.eq.O) then 
dd = 1. 
ddo=1. 

else 
dd=(2.•sig•sin(r/rb))••(l) 

end if 
psi=d•dd•exp(-sig•r/rb)•sf(n,l,sig,r,rb) 
return 
end 

function fac(n,l) 

return 
end 

function facl(n,l) 

return 
end 

function p(l,sig) 
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6 

return 
end 

function s_f(n,l,sig,r,rb) 
complex ez,zz,b2,f21,a,a1,sss,c1,c2,c3 
nl1=-n+l+1 
b1=real(nl1) 
11=1+1 
bl=real(l1) 
b2=cmplx(bl,sig) 
b3=2.•1+2. 
zz=(l. ,O)-cexp(2.•(0.,1.)•r/rb) 
f21=(1. ,0.) 
s=l. 
a=(t.,O.) 

bls=bl+s-1. 
cl=cmplx (bls,O.) 
ss=s-1. 
sss=cmplx(ss,O.) 
c2=b2+sss 
b3s= (b3+s-1 . ) •s 
c3=cmplx(b3s,O.) 
bd=abs(bls) 
cd=bd-0.5 
if (cd) 6, 5, 5 
a1=a•c1•c2•zz/c3 
f21=f21+a1 
a=al 
s=s+l. 
go to 1 
f21=f21 
ez=cexp((0.,1.)•bl•r/rb) 
f21=f2hez 
sf=real (f21) 
return 
end 

BhI'!ncnemrn npoBOA.IITC.11 B c11cTeMe PAW AJI.11 paam1'!HhlX ana'!ennii napaMeTpoB 

n, I. TaK KaK KOMaHAa fun2 BOCilpllHlll\!aeT TOJibKO napaMeTpbl x, Y, TO OCTaJibHhle 

napaMeTpbI aaAaIOTC.11 'lepea BeKTop vec/cr ipar(2) i II HOBhle ana'!emrn 11p11-

CBa1ma10Tc.11 B npou.ecce pa6oTbl KOMaHAOii vec/inp ipar n 1, rAe n 11 1 - HOBhle 

nna•ie11u.11 napaMeTpoB. 

l'eJyJIL,'Ht.'ILI llhl'IIICJieHnii IIOJIY'laIOTC.11 B BIIAe ABYMepHblX "KapTHHOK", KOTOpbie 

xpall.llTC.11 B naM.IITII HOA HOMepaMn rncTorpaMM II l!MeHaMH "KapTllHOK". ,Un.11 KOMIIO

IIOBKII p11cy11KoB, paaMeme1111.11 11aAm1ceii 11 T. A· ncnon1,ny10Tc.11 BO:JMO:iKHOCTH PAW. 
811:iKe 11p1meAeH npnMep pa6oTbl II npeACTaBJieHbl penyJibTaTbl pa6oTbl 11p1rne

AeH110ll nocJieAOBaTeJibHOCTII KoMaHA. 

vec/cr ipar(2) i Co:3JJ,aTL BeITOp 
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vee/inp ipar 4 0 
fun2 40 psi.for 20 0 3.14 20 1 20 

vee/inp ipar 4 1 
fun2 41 psi.for 20 0 3.14 20 1 20 
vee/inp ipar 4 2 
fun2 42 psi.for 20 0 3.14 20 1 20 
vee/inp ipar 4 3 
fun2 43 psi.for 20 0 3.14 20 1 20 
opt utit 

opt zfl 

hi/pl 40 surf 

hi/pl 41 surf 
hi/pl 42 surf 
hi/pl 43 surf 
pi/li 
pi/er sum 

pi/mer piet1 0 0.35 0.5 

pi/mer piet2 0.35 0.35 0.5 

pi/mer piet3 0 0 0.5 

pi/mer piet4 0.35 0 0.5 

vloe x y 

text x(1) y(1) '[Y]?40' 0.3 

text x(2) y(2) '[Y]?41' 0,3 
text x(3) y(3) '[Y]?42' 0.3 
text x(4) y(4) '[Y]?43' 0.3 
vloe x y 
text x(3) y(3) 'R' 0.3 
text x(2) y(2) 'R' 0.3 
text x(1) y(1) 'R' 0.3 
vloe x y 
text x(1) y(1) 'R' 0.3 
vloe x y 
text x(1) y(1) '[h]' 0.3 

npHeBOHTL 3Haqemm 3IIexeHTax BeITopa 
Hapzeonan, 4>YHIWDI B 20 To=ax 
IIO x ( O<x<3.14) H B 20 TO=ax 
IIO y ( 1<y<20) 
npzenoHTL Honue 3Haqemm n,l 

npHeBOHTL HOBUe 3Haqemm n,l 

npHeBOHTL HOBUe 3HaqeHl'IJI n,l 

o6eene'IHTI, B03XOllHOeTL IIO)J,IIHeaTL 
pHe}'HOI 
o6eene'IHTl> B03XOllHOeTL 
pzeonaim.a: "IapTHBoI" 
eo:3,D;aTL "IapTHHIY" piet 1 
H3 rzeTorpaJIJW 40 

paeneqaTaTL eOHeoI "IapTHBoI" 
eo:3,D;an, "IapTHHIY" e Ha3BaHHex 
sum 
noxeeTHTL B "IapTHHiy" sum 
piet1, yxeHLmeHHJm B 2 pa3a, B 
nenLii nepxmm yron 
noxeeTHTL B "IapTHHiy" sum 
piet2, yxeHLmeHHJm B 2 pa3a, B 
DpaBLIH Bepxmm yron 
noxeeTHn, B "IapTHHIY" sum 
piet3, yxeHLmeHHJm B 2 pa3a, B 
IIeBLIH HHKIIllH yron 
noxeeTHn, B "aapTHHIY" sum 
piet4, yxeHLmeHHJm B 2 pa3a, B 
npanLii HH&mm yron 
onpe,u;enHn, IOOp,n;HHaTu nepnoi Ha)J.IIH
ez 
noxeeTHTL Ha)J.IIHeL B oTxeqeHHym 
IOOp,n;HHaTy 
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text ~(2) y(2) '[h]' 0.3 
vloe x y 
text x(1) y(1) '[h]' 0.3 
meta 10 
pi/pl sum 

pi/fi 1 nnew.rz n 

izout * 

OTipUTl> 4>ain Ha 3aIIHeL "IapTHHIH'' 
3aIIHeaTL "IapTHHiy" sum B n:e;a;e • pl t 

4>aina 
oTipUTl> rz-4>ain ,u;n.e: eoxpaHeHl'IJI 
pe3yIILTaTOB B BB;J],0 6aHia "IapTHHOI" 
3aIIHeaTL nee "IapTHHIH'' B 4>ain 

llu)Ke np1rneAeH peaynbTaT Bbl'mcnennii. 

... 

Puc. 6: Bom10m,1e <tJyuKI\1111 aToMa BOAOPOAa 

7.5. HcnoJJhOOBaHHe PAW AJJ.H rpacl>H'ICCKOl'O npeAcTaBJJeHHJI 

ABYMepHOH HHcl>opMaU.HH 

Uom,aoBaTeJlb, pa6oTaKJll\llii B cncTeMe PA \V, MO)KCT nerKo ncnonbtrnBaTb ee AJl.11 pu

cona1111.11 rpa~lllKOB II KapTUIIOK no AallllblM, aanucaUllblM Ha BHCWHeM <f>aiine B <f>op

MaTHOM BIIAC- (llanpuMep, ccm1 cMy YA06110, BMecTo naKeTa GRAPHER(SURFER)J 

3r. ,) 



• 
IlpueeAeM :JAeCb npuMep TaKoro ucnonbaoeamrn PAW. 

IlycTb Heo6xoAHMo nocTpoHTb ABYMepuyJO noeepxuocTb Z(x, y), noc•rnTa1111yJO 
Ha paBHOMepHOH ceTKe no X B 101 TO'fKe II B 9 - no y (xmi11 = 0, xmax = 150, 
ymi11 = 0.01' ymax = 0.09). J],aHHble nanucaHbl B nocJJeAOBaTeJJbllblll <Jiaiin 
f: \pol \new\f ort. 11 no <JiopMaTy ( 21x, e 16. 9) e cneAYJOllleM nop.HAKe: Z ( 1, 1), ... , 
Z(l0l, 1), Z(l, 2), ... , Z(l0l, 2), ... , Z(l, 9), ... , Z(lOl, 9). J],11.11 noCTpoemrn noeep
xHocTu ncnonbayeM KoMaHAbl PAW: 

ve/read z f:\pol\new\fort.11 21x,e16.9 
2d 10 'biexiton' 101 0 150 9 0.01 0.09 
hi/put/cont 10 z 
hi/pl 10 surf 
opt nbox 
meta 10 
hi/pl 10(1:30,1:9)_ surf 

1.6 

1.4 

1.2 

0.8 

0.6 

0.4 

0.2 

0 

0 
0.01 

biexiton 
Puc. 7: IlpnMep nocTpoeHH.H noeepxuocTH 

36 

... B aaKJJJO'leH11e B.<l)aiiu X0TeJJ 6bl Bblpa:mTb CB0JO npuaHaTeJJbll0CTb: 

• W11p11Koey 8.Il. - aa peAaKT11poea1111e pyK01111c11 11 u.e1111b1e aaMe'faHn.H 

• Il0Tpe6e1111Koeoii E.H. - aa 11JJ0AOTB0p11oe C0TPYAIIII'feCTBO 

• A11mnrn11oey IO.II. 11 EMemmy II.A. - aa 06ecne'feu11e HaAe)K11oii pa6oTbl 

aBM KO~mnei..:ca KOIITPACT 

• llea11•1e11Ko 11.M. - aa none:.lllbte AIICKycc1111 

• Bmmu.KoMy C.H. - aa nocTauoeKy naAa'fll II nnoA0Teopnoe c0TPYAIIII'fecTBO 

11 eceM TeM nom,aoeaTeJI.HM IBM PC OIIJlll, K0T0pbie p11cKuym1 ceonM JJll'IHhIM 
epeMeHeM II Btl.H/111 ua ce6.H TPY/\ no oceoeHIIJO 1108011 HeOTJJa)KeHHOII CIICTeMbl. 

Ecm1 y Bae ecTh eonpocbl 11m1 aaMe'famrn no pa6oTe cucTeMbI, nocbmaiiTe nx 

no CIICTeMe l)JleKTpOHHOII Il0'ITbl no aµ;pecy: f inel!lrnain1. j inr. dubna. su. 
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CMl-lpHOBa o.r .. CTpl-l>K T .A., <l>aHH 8.3. 
lt1cno111,3oeatt1-1e c1-1cTeMbl PAW e MS DOS 

Pl 1-92-416 

Aatto 061.Uee npeAcTae11ett1-1e o c1-1cTeMe PAW. (Physics Analysis 
Workstation), oco6ett~ocrnx ee pea111-13au1-11-1 AJlA nepcottaJ1bHblX 38M 
rnna IBM PC AT38.6/486 c onepau1-1ottttoi1 c1-1cTeMoii MS DOS. np1-1eo
AI-ITCA ttecKOJlbKO ">KI-IBblX" np1-1Mepoe, AeMOHCTp1-1pytoLUl-1X ytt1-1,KaJ1b
Hble ,B03MO>KHOCTl-1 c11cTeMbl, K~TOpble He HaWJll-1 AOCTaT04Horo OTpa
>1<eHl-1A B op1-1rnttaJ1bHOM ''PyKOBOACTBe AJ1A IlOJ1b30BaTe11ei1" (UEPH), 

Pa6orn BblilOnHeHa B na6opaTOpl-11-1 Bb141'1Cill-1TenbHOH TeXHI-IKl-1 
1-1 aernMarnJau1-11-1 01!1Alt1. 

· Coo6meH11e Q6i,e;n111e1rnoro HHcmryrn 11;iep,11b~ Hcc.1e;ioea1111i1.' J:1,y611a 1992 

nepeBOA aBTOp0B 

Smirnova O.G., Strizh T;A., Fine V.E. 
PAW Using under MS DOS , 

P·l 1-92-416 

. The only simple knowledge about ,the PAW - Physics Analysis 
Work.station and the special features of, its MS DOS implementation 
is presented. To _show the PAW, system facilities, some "vital" examples 
are performed. This is an addition .to the original CERN PAW User 

. Guide • 

. · · The investlgation has been performed at the Laboratory of Compu
ting Techniques and Automation, JINR. 
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