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PREFALCL

Inis manval will ipcroducs vou, a new VTS waer, L Lhe methods acd cesosrees Chat take fullest advantags
of che Y T35 capubililizs. The VT35 can be used ws the progrumming censals of o very small sysrem sush
A5 tight be found in g juboratory or ss one of wlurge number of terminas foc 2o 2 alensive mullilss com-
poler seelem. as well a5 Lhe range of inlermediate upplivativns. Uhe grogrameoing maeshads owslioed ocshis
bouk are slundardd lor all upplicalions under Lhe pregramocing langaupss Lhet ate covecsl

Tee oesler we wond 2estonsd this menoal Tully. vou shuould b Fameliar wits: POP- 1] FORTREA™S ([ users ol 1he
ET-IL, BSX-LLM, BSX-L10. and LAS vperaling sysiems) or with BASLC-PLUS 2lor users of e RSTSE
aperaling sesleml. I yuy are new (o prugrummnng ur needd 1o telresh vour coecoory, consull The Lsl el asse
Claned documenis in 3ecion LA ALl vsers should Meet read Chapler 1and Lhen Lhe chuaplae desceibing, e
CIOErAEL N g Language 10 be emploved,

Avyuinmng o gt degree of skill in programming lakes Gime, but the V55 sullware can still be used by
relalively wisoptustculed prustammers. Vou will nd thal, s wich any surs of praclical saperience, VT35
POUETWMIMIELEE I8 Sisies L o learn by simply wutking xamples and progressing Le more snphislicated applica-
Ti00s a3 yuuC esperllse merewsss, This book i thereFore oriented owerd examples which illustrate VT35
Mealures in sirnple Lenns 2ol which provide acod starcing points For heginning eraphic procramoers. Che
chaptier [or each prograzming languaps @il discuss the fundamental FORTRAN and BASNC-PLLY
cormiaids ind voneepls thul s % U535 programmer neads tn know ta pet scarced.






CHAPIEK 1
GENERAL INFORMATION

1.1 GETTN USED TOGRAPTIC TERMS
Th=re arg many wonsds w-toh = aspecial meaning in erazhic preatammmeg, and veo shaubd iy 1o oe
Cazzalizas wrih them hotnre getting 53,

The %T>5 wieretial has mone tha= nec wrmiinal mnde. The dilterence belecen one ermnel mead= ane
srgthize has v do with e way chaos oz imrarprored by ihe compoler when il in cicher sending Jdele (o Loe
VT35 o receivine Jala Tram il There & re chree modes For the Y T53 izrminal:

Alphannmeric gl 15 ths oo which s on elree wnen vou diesh v an Une poseer Lee W ab 7 i il
izl Tha Iertss oo noombees vau repe oo recdzrminal witl e eoczived and interprelesd by e cemeules
gl ser i by coels o leeh by Amevicen Stendard Ol For T-fovemmaution Inteschange Casd L As-
CIE v aerers one the gembals vaedd by roe 2ompoozer oo pecform caleulations asd mose al e sooer fune-
B Ul s 0ol e aggas e win eranpulors &85 steicely aom purannczl deviees, In Taez che old-soele fwel-
chvaewnrer Larming: might neve s leave alphanuene mode ac sl in Coe nommal course gl operalioz, e in
rnis senac alphanamaric moed s is the "normat™ made ol Une VT35,

Tha WTA%, ot cowrae, ean also display graphic Tgwres on o serecn such ws lurelon greplhs, marba s, g
linza, Thazz figures are pul toesther ot oa seacial set al araphic instructiens, noomder Lo Lhe sarmpelen L
tedlize thot 2 stream of daty conwing ateph insiructens cather ann e uses AR L chianaoiers, Lie ¥T3%
oyt 2nles & dillerenl mecde called praphic mede, Whils in this mede the @ U525 will sead grapho:
mytrceinns only, and the daza received By Lhe Y 23wl be displuysd n he soreen n graphoca. faom ralh

or than &= alpha>olic o1 numerie characlers, In elher wonds, Lhe rashic e ghasges the s ol aree
mlerpoeled. nol thes dala themselves

e WSS ol v dise cssocd in L Thansal will svalch the U35 Trarn oze mede 1o e ol e bt |
Iv when wou run programs, ILis Chis Fealure wemch wllows wou o comkone slsimsnts el shaplay machs
and slatements Lthal display elpenuemaeric charwoners in Lhe sazie program.

Uha %153 atse has a thind, wempotary mode celled eseape mode. 100 el oo recgived by o YT 2250 escape
mouds are inerprated as immaedials’ cuntrol izstrucions fer che W U350 Uhsss melous hons o such Lngs
ux erasing porlivzs of Loe seoeen. changing the posiaon o0 which o loe ol s sl appesc, ool veu 1er

ctinul bus o "hard cepe” uznil buill in. making o pazer coey ol e Y132 seozen, Whezn Lhe tezmnin, has
currp lesed Lhe Mootz cormand sl by sucb s eseape segueriee. 1ol ons ails pres s e ang sonhes
escipe e s oonly o 1Emperacy slalz, VTEE soflwoce vovered m thd beowk ellovws o 1o semld edn e
seguesces W e VTS which Torcs 10 e ent=e eseepe maode, pecform o Tuns oe Socz af e ongs e

Tiores], aund Lhee Lo re o 5o tbee Dormer moodz, all wel g siogle subooc e vl The ciuapizes Tuz 2ach pro

FUALCLOILE, lanne i s i s 2hra e SEg LB s L 2 Uelail

L-1
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1.2 RAPHW FIGILRES
The VY155 ellowy you roodisplay the ldiwing Lepes ol araphic figurss on ik soocen

Ciraphs, which ure plobied on LUhe serocn as g sorics of poine nr line scaments;
Sisdcd Liruphs, with Lhe screen lilled in® under=ealn Ltha graphed fusctinn;

Markem, which are sharl werticdl line scgmenes that can he displayed at incercsiing poents cnoa
araph; and

Horizontal or verfical lines, which span the enzire width «r hoight af the screen anid can be uscd,
Tur cxamplis, LodizpTay a anid or b lay ool coordinats axcs an che seroon.

Al any given zime, yirs el simullanceusly display on the soteen up o lea funclisns €lws ataphs., Lwe
shaded eraphs, orone of czch b up o 24 lines o 8lalphanumeric charas lars, 236 sorsmnldl lines, 312 wer-
Lol s, and 232 praph markers.

A4 you miaht cxpect, tha Y155 has oo he in geaphlc meede Z5or any o thasa graphic Featurey Lo oporals; oniy
a1 Lral s will Che garaphie date ha progoecly inzerproted. Additionale, oo muost specilically enable such
araphic lgare vou wish 2o ube: tne eraphic figeres arconol avallabic immaedialely upon entering wraphic
mdle. Fnabling & Fgora such ag "hhadad Doaph [ docs nolmcan vhae a shaded sraph immoedislsly nprasiarg
on tha sersen b nale mac e Y135 is now capanle al displaving g =huaded eraph: nor does Uze enasling of
Lhis Figwre mzan that che next Fancting oo be plotced will o identicied therzalver @ Shoded Ciraph L Pul
Ling a shaded graph on Ahe scrcen, W contimoe winh the cample. =g three-swep process: in Bolh progran

m.ig lenouapes:

Hop |invokes sragzhic mode and enahles Shaded Crraph 1 ina=ingle subroutine call;
Slop Zis & secund sunroutine call w seleet 3hadsd Licaph 15 e nest ficure e be plot s
Slep 395 a third subzuctine call tzal tells Lthe ¥ U35 1oplet Shaded Graph 1

In thz sae subreutine cull emaployed in Siep L ovou can alsoselscheely disable @acto gaaphie eurg As eou
will 5o in some ol e examples o lalet chaplecs, repeated cadls (o the subcouunes relecesd 10 bese can
ke warious eraphic Fourss awppear on Lhe screen Clwo superimpused goapbos, Tor exaipl2], angd shan
some of e lewres can be o rased wilhoul allecling Lhe olbiers.

Lach of Lhe threw sleps musl be dong fur 2eery grapiac Dezure rau display on me YT35 sqzreen, bur the
slieps U mol necessirtly havs oo ur o Thes aberee oesler Too 2 samplecthe sobenacing relerrad 1ain Sep d,
which pluts gruphe and shaded giaphs, 3 acioally elling she ¥YT35 nesoore a value ar senies ol valuss inits
wruphic memary. When you ploel o siogle poact o single ealie 13 2ored, and o eraph s platted by staring a
serics ul relaied points, There acs Lwo seclens, v egislers, i the weapthic memars, ane far Ciraph 11and
one For Crraph 10 When,in Step 3, vou plol Shaded Goupli Loyoo Baeee load =zl serics of values intn Regiscer
1. whether or not Shaded Graph 1is enablod, LT vou enable Siealed Grapl ¥ e, frese valoes will still be in
Rzpister 1, s the sheded gouph will wppsac oo the screen iemedarely, 11 fallnwz that it voo than diszkle
Sivedod Crraph 1 the sheded grupn wilt vanisl [noan e seree, put rme plaiing valuss will stil remain in
Register 1. Bolh proatamming anguazes covered by this ool tave a Bacilicy for clzaring the graphic
ey, that ix, reselling all the salues in bols remsier e geru

LA CURSOK CONTROIL

Wihan o Fiestocurm onou YWUR3 @ small Mexhing borizoztal o appsacs i the wpper lett cornar of the
sarcen when rhe termingl has wurmed wp. Thes Rashiog Geoees 5 caleed the cuesur gnd the upper ledtcorne:
i5 1he curanr's howme position. When the germinal is i alebaumesis mals, the comsarshows you the posi-
fina ar ahzh che naxt alphunumers: chaacter will apepear,



Greaerr! fiferaafion

Whed the tarminal is Ferse switched on. it is in alphemumerns meode Any swstem cammandz, text adicng,
end olber normal programming dizlor will appeur un Lhe ¥T5% seeeen and remain thare The wexe ni' thase
dialugs will slay on the sereen cven afler vou swecute o praphiv commnd, graphie eommands sweech
araphiv mode byt da par contain any instructiony e aulomlically erase alphatueecis characrers from the
sereen. VTIT geaphic eommands alse ane designed (o solemetcally 1eluin e 12emina w0 alphanumeric
micde afier thay completz che desipnzated ataphic process, You st decidle whethar you wane only your
eraprbuy proeram s nutput or the program s oulpul plus st dialogs on rhe seraen, [you want o draw 2
giaph, for gxample, on a blank screen. move Lhe cucsar w0 1he Rome position and then commend the ¥T23
trr eras2 &l che cext (Tom Lhe cursoc 1o e bartar o e sercen. Bnch the FOTLTR AN and the BARIC-
IS YTES soltware comtuin corrmmds 1hal simphEy rhas aperanns.

14 WVIATHEMAPICAL TERMS
This marual also wses o few Lerms borrowed from mathematics 10 desenibe plothing graphis Higwees on a
conrdingte b ystorn,

WTAS software under both languapgss allows you Lo display line ssements on Lhe soreen ol any Ragbcaod ol
any prsition nr angle Yexcopl vortical}, Uhese line sepmenis nol W be confused with the verticu and hori-
zontal fines described provious! v, are draws on the soreen Crom s paclicular slarling porz? wolld they vun-
neet wich a stated destinzowm. T he language of peometey calls this surt of "Jirecied” fine seamenl o revier,
and this book usecs the leem W dislinguesh vour vamable ne segrmenls Mmoo g meviously menionsed
ings, which are always eicher verocul vz Gorizontal we direetaon and have @ ised l2nguds (ke B2iges and
widich nf'Lhe WT25 seroen, respelivsle b

YTAS soltware allows vouw Woconstruct & Ozors Dom g sess ol vectozs and Sabel" the Tgne s 2itha
Ciruph Uor Graph 1 iwith o Select vommmieod Like the command desciibed in gonngenon wirly pintting a
shadsd praph} Onee wrain, vos can use Bus a0 ke Tieures appeac and disappear, o by labeling
pottions al the Gpues dilTerenily, wselecives e 2rase part ofadrawing,

In buth programming leoguages, the YT constiucs graphs frem ane-dimenaional armys A3 vou will rg-
vall, arruys in o Srogran are algsbrai variabies thit acs created by astdemsnt sugh o3 iy FORTR AN

INLILGLER LISFLAY O

IC yuuw Began rour YTES poogras with s statzment, o could chen write additional aratemanes 1o "rI°
Che 100 pesitions of BISFLAY wirh an axleied sarof numbesz, for 2 xemple:

DH 1 1=].100
I TNSFT AN N =8I 5 14 54

I Boch Linedages. the Y T332 softwsaer o5 designed 1o plac graphs by reading values fom such avravs, wichoa
asinele aulyamtine call The samco sabenuciae cail can, wsih a ~nns change, plet asingle iznlaisd poing wirh-
aut releranes tnoan 2oray, ace tho chapier apprapriase eyl progranmine language.

In hach progeammnng languages, vl can changs Lhae starling coorcéinalzsy af graphs anel vecoon. You can,
for cxample, declars tha staning coordinatos ro ae the middle of e sereen Oo-236 and v—118]. [Fso. the
next graph tn be displayed soares a7 =230, or the neso vcobor stars at tha point 1230, 131

Wohen you deaw i 387125 ol vecnors, cach vezonr w° 1 stan at the deztnatins point of the provimras vecooar Lnr
wl e 2ngenne coardingres vou have definzd, in rhe case of tha First veeoor £o b drawnl, >ooe also that
v TS b el Do o Tee enadeledl, o odhoe figiares dn.
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NQTIT
The veclor-drawing tunkines in ouih lamguazes can be wsed tcloar s
single rerislet o lae graphic memuory withool distirking the nchar
registar, This operélinn is done by scrtineg the graph number 10 the
nuraher of the reistor wou wann to clear and 1han drewing o vector
oy rlag peoinar (00 G poasal T312.0% Dotnng se el lows The regis-
Ter wilh 221023,

1.3 TERMSTOE LARGE SYSTLAMS

Lack ol The mputfeulpul pathe inoe RETS0 o0 BaX-11 computer system is assigned 4 noesher called a
logical unit number. Fhis number, @@ Tect, ells the comeuter w cither send or recsive Gacz throwgh a
epecific communicatiun chunnel, [ the daty aoe being sent wsnme outpot devies, s nbviously important
Lzal thay cnd wp al che miahtl place, s, 2 line priczoer rativer than 3 papor tape punci The legical 2t
numhar ey che campater what the proper destination is faroa cor@in stezam of Qara, o the case of
inpz, where wa lonk o Fnd data enowhic™ reonpesate. For inasgnee, the moarher 50 the FORTT AN 3naze-
mang WRITE (5,1) = a kagiaa® wnir ~umoer rthat i normally gesiened o fhe PORTRAN sompifer oo orhe
uzers tarmpnal. VTAT softwarg allows wau 1o owerride s "delanlc” assimmmentand el rve lagesa vor
earttber o o VT RS, This Yearges wilt be discussed w<letais in The Chapts s usan Bollow,

Low Lhe BETSS L aperatmg systesn Thas car b a lurgs nurnber of wsermads claczed W the hosl comipuater.
Lech erminal, % D55 sncluded. has on idenulicasion vode caled o erminad number. A parlisolar msllla-
Lionn will assian codes such as KB Fer "Kevhoard 207 e aden Gy an individwal device, | he number 20
wittd ha used in the Open %053 corzmand deseribed in Section L17 ol this manual.

Incthe RSX-11asd | AS syatems, evend tlags are uscid w0 "svnch ronize” soverdl prosramng Coatis "Lasks™s thal
Al ernpeting S 125 i cha campnzar 1Fsovaral sasks are ready wooeuin, avent flags koop orack af, fas cxam-
[UR DT 0 gl put oecalions that e aarrent by nadaraay. Whon o high-zriorivy task is waiting or 3 Ganz
LZatEEe T opE oy e conpled, fie vesnucs2s of the samptar can ke used by Tower peivrity tasks el
i ewerd Chag oo Lhe sestem it tlie data Teansfer s hashed . Tiiz rype of sy 2chmnization can be
valuable e Y T25 prograzmess usiog liege systzms, T vou Call 1210 1his canegary, consuin ¥oaar sysnem’s
Lxcoutive Beferenee hlamwsl e ifozroation aboul sestem dhrecivees el for conrmlling oven s flage. One
“orm uf the subrooting PLOUTS, desoribad o Secion F201 of this manusl, fames o 3paeiic event Flap
numnher thalcan be used W evnchrunies vour VIT52 progran.

I FIRTHER READM™(G
Yo will {ind the Following manuvals elpbul i@ veu necd Turther infermetion oo BASIC-PLUS TORTRA N,
operarng syarcms, on the YT5% hardwanc.

Lucpupes

BASI-FLLS Lunguage Man vl
[LHC-11-0H BPE-A-L1)

TASIRAR-T] FORTR &A™ [% Lsor's Lraide
(MEC-11-1.MFUA-C-12)

PO 11 TORTEA™S Langlage Reterence kManual
(DL 1-LL LRA-C-T

RT-T/RETSE FORTEAMN 1V Laer's Guide
CTIEC-11-LE R LA A1



et eerd S Iy

Orperaling, Svsbem s

Easd o] Lo Qperanca™s Procedores Mol
LG L0300 AT

NT-11 5ysrem Befzranae Manual
ICEC-TT-0R T Cra-0-TF, MWL Ta™ 2

E5T&E Prograzniing MManuzl
IAEC-TT1-0IR PRA - A-100

EY3-1 1M Fxocurivz Bolfetens s Wianual
CIFL=TT1-0 R R A1)

Esx-1TL¥Eseculive Kedorenoe MManual
AECTT-0X TR A-A-T0

JAS Lwcculive Relerence Ma-zal, Yaizme 1
SLLC- LA A- A-LDp

JAN L=er's Cpuzde
LML L -4 A- AL

YT3a5 [harlwire

VT2 B DECurarhiv scups Lsers' Manwyl
[ER VTS0 1M






CHAFPTER 2
FORTRAN PROGRAMMING

A1 INTRODLCTION TO PLOTSS
FORTR AN contral of ths ¥T455 i3 provided by a single subrooting eailad PLOTAS. A call Lethis rootins
Froene sann o pengeinn hag noe of the Tallowing tao forms:

LAl L TTOATSICT TR IY TR
i
CALL PLOES50 MR 1Y)

I, Ix, Y anc TR, the wrguments o TLOT 5, musn all e blegers 07, inceriam cascs, infoger acearys.
Thiavetnme nls bisve e Toclove g mcaning3 o 1he chree-areonmes1 form of PTOTS 5

[T ezt es tha precedwree thar will b cacricd o by asingle aall oo P1AITS S,

[X i o cases, the s coordloate nf, Yo axample, & point oo be ploteed on the VT55
seacert. The gp=reifie nse of this argument varicy depending an the pracoduarne being per-
P de | wiependiogg norhe waboe nd IOM DY Tos wme wall be eaxplained o esch peneadare
o 1he el sour o

1% s, 5 milasip, rhe y coeedlmale of @ proinr. 143 wae will 2lan be coversd fircach praccdurs,

U'he pursosce of TR, which i a Hi-elemewt integer array, is bo provide o stornge space chaz P1OTAS can
e Lo sTorz sllu= informanme teg, which graphic figures are cnabled ) om one PLOT3S zall wcha Aext.
I this ressnn, FYRL i cal'cd o skakus table 11 vow dooned soociy che tourch arguamens, PLOTSS will usc an
tnbetmzlly cledined arnae e L same sumese, o wsc ol Lthis Torch arcurent in BT-11 FORTR AN pro-
eTams csvally makss no dilterenoe in Ui way vour PLAYTSS program Finclions dsce appendix B ol <his
Saanual Ter sams imporbanl exceplong ) Whon vow do speciy TTEL. Bogin vour 2rogram wilh che state-
e s

[MUECGE R [TRLIT0)
At A ITELS 05U

[Miess slalemenis o deline o La-slement errae called ITEL. and b)) [ the srrae with zzrocs. Remamber
Lzl the FIBL musl be igitialiecd (o with che [2AT A sleemenl abeve} al Une beginning of cach now
PLOTES pragrmm

b2
—



FORTRAN Prograrening

NOTES
1. D oot wse bolh Lhree- and four-argumant
formis of PLIXTSS in the same program,
snce doing sa would effactively create two
acparate F'THI 5.

2. 06 vou use the fnur-acgumant form o 4
cverlaid program, ITRI. must he placed in
the rool of the overlay 2o that all PLOTAS
calls can gain acccess to i

1 RYX-11 and LAS uscrs st yse the Towe-uz-
gument version of PLOTS 5 atall fimes,

2.2 PTOTSSDPROCEDLRES

I'I-.|:~r:. arc |4 rl_n_x;:.-d wres tRar ol can curctrol hy changing the valug of KUMIXin CaLL LSS M,
LX. 1% [ITREDD 1CMI2 can be any INLEEEr i tha vanpz 0o 12 with the resulis described i1 Las seesion

AL
In many cases, ¥ou do ol fave o spocily gl thoes
far [our) arpumanis in g PLIYE3S call, Huwever,
Three-urgument calls nius alwars erntain (ws com-
mas, und  four-gipurmsnl cal’s thoe  commas,
[LOESS proprams well Tunclion we preediclably il
ULy woraTns 222 e f

221 Anzching and Thedaching a Termbnal (REX-11 and TAS (nlyb
Formmar: CATE PLOTASELTT MIRF~.THL
TL0 5 the Togleal wnit number aizd TEF™ 5 Lhe event flae nom ber.
IFTTAW a5 -1, the YW T53 lerminal i= detached. LN b5 @ positive intoesr 112120 Lhe loeical

unit gpecificd by IL'M 5 aokached 1o the ek being cxcezoed and will nol acozp: inpus itam
anniher task

[EFM, roe evenr Tz numpee L1-320, 65 imparcan s a0 aonbatling 1he schadcling of reaks inoa
mullingdh, sysiem. A detinded 2 xplanazion ol this numhe s pevond 1he scaps ol this ok But
mre wfarmation gan b fousd an ges nember (Ead the Teeical unic nomberd in che Faggus
tive Belerener Mol Mo your sestzm,

Che e tual oot of TOM D008 v stare Che losicel unit number OIL LN Fenid 2vont “Tag mambar HEF™
in Loe statos fable (ITELY Ooe s Ths Tencinm i pecoeened], al corpad Frosr PLAOT S5 e s deaphne: and s1-
phanuzzesic mslzuctions? 5 20010 the device assaviaed with TLLY,

Che 1C80=0 call dames med ssoeziane [T1IW with thz WT550 yna must da char job separately, wsing any ot
severdl methads cvnlinlleto psers e [AS REX-10M, ancl RE%- 111 The syslent direcrive ASMNLUMN i ane
such el ASMLTTM can he w=itcen intnowoe progra= 2500t ware a3 FIHR TR A S subrmeuiine:

CALL ASKLUMNLTT 1V

In vhis esarnple, 17 s e el reeminal numbar ol sha YTS5 se thal oeical umel Dos associaled wills plesi
wal clewiee TTLT: B than iU rigs call wers wriclzn intn g programm chat wus reo Crome ] E LS [or examisle,

2-1



FOR TRAN Programmning

the WTES would anly display intoreatine croatad by PLOTSE Unless you roassigned logicel unis = aad &
ar well, these oumbers would consinoe @ reler W thes erminal inteclaes (U115 and che lioe pringer,
respeclively. You could terefors keep the Y152 soreen free of wnwanoed ddehunumeric displays, such as
thi racssages croated by PALISE statoments.

In any casc, il is boest Lo cge ANMLUM or somz other mathed to assion I0LM W0 the Y753 hotare eoa call
IO D=1, S che docurnentation Tuc vour eperaling svsoemn lar dlernacive mecthodds ol mzking this assign-

menl.

Appendic B supeesl a FOR TR AM subrosline Lrar perlomms the zssignment and anachsens in a singles

vall.

T2

MITE
UM D—U i st ud wnly under cho REX-T1 and 1AS
srslems. Uhis command Form cen appear in RT-11
PrueTarme, L, 2ul will nol portorm any aperation.,

Gmphic Procelaes

Select Gruph Mumber (I X 1)=1)

Locrnal: CALL PLOSTSS D1 IGRFLLITRELDY

LZEL . alwuys sithes Uar 1, specitics twe geaph number ol the mext grapb (regu.ar or shaded)
W be ploted. Uhes numeser will e the lsbel nfche 2est e el ur shaded 2oap: o be plotled
wnal el be Lhe label of thar ligure as Toneg &3 1he Teore 33 2pabled, Mote that (his value of
LEM LY dawes vt display ar plota graphic figuie b anly wlennifes he register that wall contain
i pluiting valuz- ror the graph. Flatcing the fgares aciwally s this cepeisisc with plotling
vilogs Do POMDE--30 andd cnabling the Fgure ITEMD=21 allews W o appear ur the sersen ss
SOUCL a3 1L s plelled,

Fnabile or Disalile Grapbiic Fiawces (A0 EI=20

Furmal: CALD PLOTSE 12 IEMAB I DISABL UBLL

Thiz calli= the "Funda~eaue” Iy of PLOTE?, becavse eraphic fieures cannnm be cisplaved
urtiil they have been enelxled, Thsrelore, you will. in ziost cases, want this farm Lo be ane of
the first calis tn P1LCFT SRS in woun pregrace, U0 courie, this form 2an also apoeein Laen i e
wrowram iF vou want rooenable sz new licune of v disa®le a Agare chat s aiready on e
SUTCEN.

[ENAE and TTASAT wow lisls of ligures wobe enzbled ar disablad, respocivels ¥ou can use
Che Tolleseine valacs i These e 1yls;

L — Fnlar {leave) zraphic mode.

!~ Fnable idiszhla) Greph L.

I
|

FEnable (disahlc) Graph 1.

# — Fnabie (disahlch Shaded Crraply 0,



FOME TR AN Froproamming

lé = Enable idisablel Shaded Graph 1.
32 = Enable (disahle) horizontal lines
64 = Enable {disable) verical lines.

12% = Enable (disahle) markecs Tor Graph {or Shaded Soaphl O
236

Enakle tdisabla) mackers Tod Sraph (er Shaded Seaphe 1.

pd Mmsable wli gruphic Nigures and clewr the gruphic memory IEN AT uniy).

T epable or disuble more thun vne Gpues o w singls PLOTS3 call, you cun enter 11816 of num
bere, separaled by plus signs, [or IENADR or [DISAD. Tor exampls, instzad of pucling the
number | in the IENAB positien (o enler gruplioe modet, vou could pur B+2+34312, which

would Gest clewr the gruphic memoey sod [heo 2oes geapbi: mode and enable Graph O and
Crraph L.

MNOTES
I. Il you enter 1the same umber Do botl IENAE
undd IDISAR, 1he gruphic fuguee foc that aunmber
will b pnabled.

A0 Yuom can alse enter e sun ol sevecal oambers
rether Lhan a list, 2.g., the number 24 liosead of
B+18]1 Lo represent both shoded praphs. [Towas-
a1, your prograrm will be moere sasile uodersiood
by ather wsers il vou avoid this praclice.

3 As ametler of pocd pracuice you should Wwiys
include the 512 arpument in the ILNADL pesi-
lioz the first time you call PLOTZS wirk
WOMD=2, 5

CALL PLEFISZ2 14312420

Thiz thres-arpument saample woeuld pul 1he
izrminzl in graphic mode, enable Grapl L, acd
alye would cleur ] previous grephic =afocoa-
tinn From the status able und memory. I oro
wofe running several praphic prugrums in se-
quance, the 512 would crese Lhe praphic wulpul
af the Tast programn From the sereen belure dis
[laving & now fgwrs. (Yodice also Lhat in Lee
garmile call abnve, the INISAR posilion is emp-
1%, indicating that nn graphic figores wre being
disabled, b chat the "trailing” comema is sl n-
cluded.}

4. Itis usually nor desiteble wenable dilfferen fig-
urcs with Lhe same label or instance, hath
Grraph 0 and Shaded Crruph OF

-4



FORTRAN Progromeing

Plat Graph (XMID=3)

AFtzr vou have enabled a praph and selected s lubel (ICMO=2 spl ICMD=1, respactively ),
vou can wge [CMTI=3 to plot the figure.

Farmac: CALL PLOTSS2TX1Y[LITALD
ur
CALL PLOTSS30X [ARRAY].ITBL])

When the first format is vsed, WoMD=3 will displuy a single point go Lhe semeen al the coondi-
naics given by 1% (2511 and 1Y {(-235].

When you use the sconnd format, [X should be a negative integer wnd LARRAY an inteper
array that you have proviowsly Filled with a series of values, In this form, FOM D=2 will plot u
serhes of points on the screen. The number of points plotted will be the absolule value of [X;
the same number af ¥ caordinates will be sclected from LARRAY, starling wilh the Nirst ele-
ment af the array; and the points will be separated by one unitin the & direction.

Far exampls,
CALL PLOTS5C3.100, 1040}

will plod w simgle poded o 1he sceeen 03 posidion 100 owiz feom dee botuom of the sereen (y=
100 ammd 100 poinis Croan the deft edge (x=100

The ather More.
CALL PLOTE5(3,- 100 ISINE)

would plot a sinc Function on the sercen (assuming thae IIME hag been identificd ina 1H-
YMENSITHN sratecmend and filled wich zine walucs hefare this call o PLOFI3S). The sine
funceion wauld he made of 104 paincs (the ahsolute value nd' |5 =-100), and cach point would
e separaccd Trom neighboring points by nne x anit on che seroon.

MOTFE
Muis generally necezsary oo detfing a starting x pnsi-
tion (ICMD=7]1 hefore plorting repular or shaded
2rxnhs, T iz el possible 10 455120 190 of moe ¥ val-
ugs o ehe sama ¥ value in g single graph,; tharatiore,
werical Tincs canmot be ploteed with TOM D=3

Example 1 demonsirates the use of [(CWMTI=1, ICMTI=1, and ICW D=2 o display 4 senes of
funcrions on the Y133 screen.

2-5



FUOIRTR AN Propiamenisge
Fxamplc 1

inTEGEH ARAYSIN(S001,ARYTIS(500) ,ARYEXP(SD0)
ShTH Pl/3.13159/

ENABLE GRAFHID XIOE ARD ZRAFHSE O AND 1

cafasd

CALL PLOISB(2.1+2+4#512,)

FLLL P FHE J2O5Id5, STAE ANC EXPINENTIAL ARAAYS

i1d1%a

oz 1 [=1,504

EXPARSG2L/50,

THETA=F[+EXP ARG
ARESINLII ) =SIN(TARTAI*® GO #1000,
ARICUE L1 0=C05C [AETAI ¥F1GR .+ 100,
ARIENP(IJ=EAP{ZRFPARG)

PEFINE SIARTING J00ARINACES AT (9.90), SZLEIT SRAPH O, AND
PLOT THE S1mME FUNITIJN

FThd P LIS o

CALL PLGTSS(7,0,07]

CALL BLOTSSI1,9,)

chlw PLOTSH(3.,~5300,ARY5IN)
READ{S,2) KR

FORMATLTIZ)

PLIT THE COS1ME FUNCTION AS GRAPH 1

EdEaT ] Py

«hLL PLOTS5(1,1,]
chLL PLOT35(3,=300,AREC05]
READ[S,2) KH

EdadLE THAE SHAARED GRAPHS Apy LHISAHLE TAE GRAFPHE

T14441

TALL PLOCSS(2.8+15,2+4)

PLUT THE EXPONENTIAL A5 5SHADED GRAPH 3 AND THE
cLFlNE AS SAADED SRAPA 1.

fijriqari

CALL PLOISO01,9.1)

CALL PLOTS5C3,=-200,0RYERZ)
Shbl PLOTS5C01 v 14}

CALL PLOTS5C3, =300, ARIZO5]
BEADR(D,2] ER

DESABLE SHAADED GAAPH 1 (IHE COQSINE FINITION]

f3f141

calLL PLOTSSLZ,,18)
READ{S,2) KR

REEHARBLE wRAPH & AWD RISRALE SHADRED SRAPH 0, "HANGIAG
FHE EXPIONENTIAL D & REGJLAR GRAPH.

rrfarara

SALL PLUTGSCE,2,82
HEAL[S,2) KR
EnL

X6



FURTRAN Broweaanimirig

Mgtes om Example 1:

L. Tha subeownne PLET 507, 000 definegs a starting ¥ pasicion [(x—0) for a1l the graphs to he dis-
plaved by che grogram, Unless pog wane ti change the starting positinn of graphic figurcs,
¥ o nor have ta cepeat this call,

)

The sraresenss REATNE 2] KR are wied in this gxampic tn makg the program pauss be-
oweeen 2ach graphe: display Each tuma chis aarement is reached, the computer w1l artzmmpnio
read g character from the kevboard logical poir 51, witen yau rpe o carfiope =i an the
kaybnard the pragrar will confine,

FORTTIAN pravides a hateer metlodd, the PALSE statemen, Toz daing the same thing. bl
using it will make the letters "PATISF--" appcar an th sereco cach rime the penzsam paches
a PALSFE statcmenc. A Tagr gxample wnll showe yean T bg remgwe this sort of wndesjed ex

Fraes the screzn, (TASTRSY-11 users; 3oc Soction 2.2 Tor a fuecher <scussion ol 1hs TATTSE
statemicne.)

3. Atthis paint, yow shauld 1oy cuaniog shis example peogram. It will [uneton as follows:
al  First, Graph o sae Teneiion, will be tracsd ul om the sereen af e Y135 by 100 dats.

Bb o Type o carciape seturc, and Grouph L, a cosine lunclion, wilk alse uppear. Motz that the
Aune and sosue Tunclions have Lhe sume slarling x pogilion.

ol Type anochey carriogs recn, aid boch prapbes will disappear and be replaced by Shaded
GraghsOand | which eepresent the sapunentisl und cosing functions, respectivaly,

dy  Tep another carvioge ciucn ared Shoded Gruph 1 will be disubled. making the cosine
tfunation vanish.

cl Teping afinal carrage return will Jisabtbe the shuded praphs und recniable Ceraph 1L This

lime cha Crraph 0 label is given i che exponentiol funslion. so 1he shuded gpraph ol the
exponential will ke replaced wich a regnlac weaph of the 2o fuiiction.

Flot Horironial 1.ane (00 YIL=d)
Formar: AR PLIXTISIDISPIYLITRI I

Uhis Fesrrnc 'y aged oo aithzr erabe e dispiay hoeiesntal ings eran zpan the sotiee wicli o af ol
SUFEI,

TDISFis setwall Bretase 2 ling or tn 1 e diszlay a li-c

1% wives the v conrdinawe Tz 2037 of the line o ha crased or dieplived



e P AN Prowreoaing

[t Yerlicnd Liow {1 MD=51
Formal:  CALL PLOTSS(5,1%, [NISP[TTRLT

Uhis lfarm is wemy similar to the pravinus KOMD=4. bul conlools verticul rother than horizon-
al Lines, MNute that the positinn of TTISP i diffarent Tor this lormal than for (€M D=3,

IX gives the s coordinatz (it S0 ol a vertical lne 10 be @rsed vr displaved.
TDISF & sel b Dbo eruse a line at 10 1 tn display a line,

Exuztiple 2demonsirates the use of boch line Lypes.

Lxumple 2
: THLE SAMZLE PROSHAEM 5HO4S5 HOW TO DEAS &ND EEASE
2 HORIZOKTAL AND YEHTIZAL LIMKES
z BEGLN BY REGETTII®G THE GRAFHIC YMEMORY (THE 512
z LEGUMEKT) AN ENABLING 83TH LINE TYPEE
TALL PLOFSSC(2,1+42+04+%12,)
z NEXT DHAS 51 YEHRTLEZAL LIWNES
Dir 1 [=2,5%02,10
1 oALL PLOTSS(S,L,L1)
READ(S,2) KR
2 FAORMA T AaZ]
z NOs JRAW Ik 24 AJRLEDINTAL LIWES TO FIRM A ZKID
O 3 I=2,232.110
i cALL PLOESBCA,1.1)
BECAD(S,2] RR
2 EAASE THE YEHTLTAL LINES
DO 4 122,502,170
3 TALL PLOLSS(S,.I,0)

EwnD

Moty un Enmcopl e 25

As rhe expmpl: shows, WOMD—4 and [C kD=5 can each be used Lo eizher erese or display hocizonlal and
vertical lings. Again, the REALD staleorent s used Lo dnserl LEmparary puuses. prevenling wnwanlesd et
Fromn agpearing nn the sorecn.



FOR FRAN Programsiag

Flot Markers (0 VD=6
Furmul: CALL PLOLFAE [ IDISPITELD
Wilke this conmand, vou can plice mackers (shor verocal line Scaments) dl any puins on 4
rezulior oo shwded groph The markers 3o Graph Oand for Cerzph 1 must be enabled scparate-

I (522 [CAMD=21

Whsen wou gall PLOFT 55 with TCYEr=n. markers will he displaycd on ihe crach Lhal has cor-
renrly been selected (see WM M=1} The follnwing cxample Blustralcs & comiman oT7or:

CALL PLOTSS2, i +2+4=236.0 [Enable batly prahs and marszes far Ceraph 1

CALL I'LOTE511,0,) i%alect Graph 0

CALl PLOTSS06,5001) IT'005 ek gl =501

This cxampic il nor wothk, bocause the soconad call selecled €3rash L and only vhe
markers tor Lrraph 2 have baan cnahled. [ yon plan oo use matkers in 4 graphic dizplay,
Avinid Lhis priohlermn by cnabling bafly s2ts of markors 2hen you wse both Croaph O azd
Ciraph | for Shaded Ceraph € and Snadaad Ceraph L1 vouw will =6l have 40 be carotul, of
wvoursg, i ensuse that e markeor iy placed mer ths cirrsel graph.

I1X.un integes Irom 0w 5311, gives the £ coordinale 1l which Lhe murker will appeur. L a
rruph cxizis ul thul £ prwition, che marksr witl apaear on che graph; il there s no graphoan Lthal
x position on the sorecs, the marzar will apazar an che -0 line 2t che haltom of e sereern

HALSP will cause the acker tnocishoer he arasod CHRCEP=10 or displaved TRIMSE—11

Laamiple 3 demonstraes Ui propsr wss al markers,
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Example 3

THIS PEOSKRAM DEMONSTRATES THE USE OF MARKERS
ON GRAFHS AND SHAJED GRAPHS

[P r3L3

INTEGER ARISIN(SOON)
DATA PL/A3, 1413594

RESET THE OGRAPHIC MEWIRY, ENTER GRAPHIC MODE,
AND ENABLE GRAPH O AND MARKERS FIR GRAPH O

1733 0s

SALL PLOTSS(2,512+1+2+124,1}

FlLl THE ARBAY AITH A SINE FUNCTLION

LXICETD

o1 I=1,500

ARYSIN(II=SIN{PI*L[/S0,)1%100,+100,

DEFLINE STARTIANG X COOHOLNATE, SELECT GSEAPH O, AND
FLOT THE SINE FUNCT1ON,

TITFT} =

CALL PLOESS(T.0,0)

CALL PLOTSE(1,0,]

CALL PLOTHS({I,=504,ARYSIND
REAGLS .2} KR

FORMAT(IZ)

PfUT A YARKER ON LHAPH O EVERY 23 X UNITS

T3 0] b

CALL PLOISS5(B,.I,12
REaD[5,2] Kk

[T

NOwW DISABLE GRAPH 0 AND EXABLE Sd4ADED GHAFH 0)
FLOTTING THE SINE AS A SHADED GRAFH

CAEARIALCA

CALL PLOTGS(Z2,8,2)
REAL(S,2) ER

REMOVE THE MARKERS, 84Ul LEAYE TdL SHRIED GRAFH

LyLALA

40 4 1=35,500,25
<ALl PLOTHS(G,E.00
READ [5,2) KR

Enw

re
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LheFine =tartine Cimecddmates JIC D=7

Formal: CALL PLOTES T N IYLITEL

Teswall delees roc amarnng § position B regulat orshadsl graphs 0 B TI=3) a0l the start-
i % pngl s s itiens e veears UM D= FLOC 2 will cead 19 s ancl y enoedinares thas
por dusn e a5 1% and T and @l seore Loenn o s slales b,

1% shnuid he anintecer neiween Uand 512,
1%, elsuan ocacn, must he hetween Dand 233

Maote s when v clrave veclirs OO TR=8Y Lhe staring courtima s charuggs each Tme o
e o oeactoe. I Tee instanas, vou wans soverzl vectors Weslart from che zurms poanl, s ou v
vosleline 1he siarng erord nares oaien [ I1I=T] Detor: drawing cach veslon

Wz v oleaw geaphis, the starzing y onortinule wil Te sopplied ioovoer ICM D=3 cll, w5 he
liesl 2leer 0  TARRAY.

“TITE
The zramee aoaerdinaoe: vod defineg i nol atlecl
Che placimicnr ot siagle poiwks by the DK =0 call,
Far ey rnp: e,

CALDN PLOTASOI 00, T
wif nlwnprs plar g o MM ans Froan the left et the

sepce s angd I unis Voo the haream, regeedless nt
the staring conrdinzres vena havz datined

Thrawn YWerioe (ECYTI=R]

Forma.:  CALL PLIYIASCE I IYLUTBL]

AlLer vl have delinsd starting cuordinales wilh D=7, o cun use Lhes cal odaw Loe
sepmients o the scrzen. | he S vsc ot s o draw will starl a0 Che presiuusly dsimed sartizsg
courdinates und 2nd a7 e pozet 1% 1T 5

3. animlsesr from 0 31 is Uoe s coondinals of the destinadion of Ch2 vector,
LY. wiich can be Crom Do 222096 the v coumdinate of Lhe desinelien,
I uresnmple. Lze s2nes

CAaLL PLOUEATT 100 100
CALL PLOTAR |50, 120

v | [ roew s weeton Prom ©F 00, 1000w 1130, LA00.
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NOTE

Afler drawing a weclor W I1X YD, ICMII=8 resets
the start ox cvwedinmies o C1X Y TF you deaw o ses
Tick of vognacs, =ach ume (excopt the first? wiil starl
where the previvus woctar ended. Tois pol possible
1 draw an ubsolutely vertical vestar, because no
T ¥ valpes cun apply 1o the sama X coorhmate Tor
1l12 3um graph number.

Exampl2 ¢ damanstrates the use of Deting Staciog Courdinates and TImw Yeortor vulls. No-
tice that ICMD=Tis uniy used once, 50 that the veclues will be conneoted toeach o her.

Example 4

THI& PROZRAM SHOWS HIW T DEFINE STARTING OJAQDINATES
AMDO HOW T3 PLOT YECTIRE. 1T WILL DAAF A JILMIND IN THE
MIDOLE OF THE Y¥I33 SCREEW,

EhLrErLaTI

FIBRST TLEAH TAE SZREEN OF GRAFHMIZ FIIZURES,

cALL PLOEGG(Z,512,12

THEN ENTER GEAPHI{ MIDE aND ENABLE GHAPHS 0 AND 1.
<ALL PLOISHC2:1+2#4,]

SELELT GRAFH 40 FOrR THE T3IF OF TEE QLAMOND AND DEFINE
STARTING COORDINATES OF (100,1003

Lo

lajgada

Akl PLOTS%{1,0,)
ChbLL PLUTSS{T,100,100]

HOW OHAW EHE TUOP TWD LINES LSIWNG ICMI=H (DRAW VEITOR),
HOTLICE THAT THE SETOND LINE #ILL BE JHAWN STARTLNG
AHERE THZ F1R&T LIWE ENKDED,

eadaear ol

~ALL PFLOTS5(4.1530,154)
«ALL PLOTS5(8,.200,100})

MOw SELECT GRAPH 1| FOR THE BUTTOM TW2I LINES AND DEAW
THEH .

11434344

<ALL PLOTBES(1.1,)
CALL PLGTSS5(B,1530,50)
CALL PLOTSS{e,100,300)
rEAD (5,1) KR
FORMAT({L2)

o DEMONSTHATE TAE FAST THAT THERE A{E Twl SEPARATE
F1GUHES 34 THE SIHEEN, ERASE ITHE BOTIJ< QF THE
ClAMOND 3 DloadlLinG SEAPA 1.

fTrirfad1dge=

2ALL PLOISSL3,.4)
Eirly



FORTRAN Brogrommng

223 Alphanwneric Proccdures
Pasithon Curser (00 V=Y
Furmul: €ALL PLOTES(2 IXAYLTTRLD
1 his simaple command pasitions the ciesor ac the poing (1% 1Yk

[X v v Teoem O o 79 and
[Y vin be fram 010 23

Yo e use s conunand o deeade whare the nest display ol alphanumcric ©harscters will
appear an The seeeen, 1% well give the colomn namber Dwith O Being the Teftmnst colummn)
wnd 1 will be lhee Goe eibe e e s the tap ling an the s2recn).

Erasc Moom Cursor to End of Seoeen (JCMD-=101
Forcat: € ALL PLOTEA010,LITBLY
»OTE
Tore "w" asad "¢ posLL0S dre always emnpiy, bur you
must sl telude tee two sommas Ohees if TTBL 3
spectiied 1,

Lhis vemmand =rases all alphonumess charpctees oo oig poesSnl SOrsar pasiion oo e
el uf Lthe sereent The pesition of Lhe cusor s wel chunged by ICMD=18,

Crewptiic Figures ame mol wilected by ICMD=10

The subroutins CLEAR, shovwn i Exsmple 5, uses WCMD=%and [CMD=1010 ¢lear tlie en-
TITH SCTERT,

C[.EAR funections by firat returning the cwrgor 1o the home posicion:
CALL PLEATSS (50U}
and then crasing from this position oo the end of the sereen:

CALL PLOFTSSC10,0

Erase Crony Cursar to Fnd of TAne (1CMO=11]
Format: CALLPLOTII,LITBL])

This call performs the same sote of proccders as [CWD=160; bt it only crascy cext from the
prescnt cursor posicion to the end of the line. As with [CMD=10, the crasure dock not
change the cumsor's position, nor does i chanpee the status of graphic figunos.



FORTIA N Pmmemacdein

Lisplay Text (M D=12)
Formals: CALL PLOTTSACE ANY TEXT STRENGLITHL
ar
Call PLOTE:N 2 ICHARSIALPHALITELD

Bolh Formazs will display sirines of alphanomeric characoers, with she first characoer appear-
ine Al che cursor position.

Thea Hirst Ferrmar will displey any lext swring that is inscoied belwecn the =inele quedation
marxy; ia the cxample shown hers, the lsteers ANY TEXT STREIMCOr would appear at 1he
cursor powitinm, The second Tarmac can Funccion in tace msades. bola a8 whick dizplay charue-
ters Trm the “alphanumeric atray,” TALPH A Those mades arz selocood by the argumenl
[C"H AR

IFTCCH ARS = smileod cris 00 PLOYTS > will display churaclees el ate lstsd in the Lhizd areu-
inenc until i finds @ SUL character {000, The sxumpls wilh o texs ziniog 0 singhe quoles
shows Lhis mode m operation, hoecaose FORTR A S wulomutically puls @ NUL al the sod of
waialtings insingle quislss,

M ICHARS i some pisicve inleger, il will decermine the number of churaclers [rom LAL-
FH A that will ha displayeid.

Fxampic 9 shews how to display alphanuomeric test with the use of WOMD—10, WOMD=1 ],

and TER =12, Motioo thar o ML character COO0D is Teacdsd into the fwst word ol TALPHA (o
[ireseicde an 2nd mark

Example 5
- [HIS PROZAAM JEYINSTRATES ALL OF THE "HLpHANJAERICT
2 FORMs OF PLOTSS.
- 7D = 9 ANO ICHMO = 10 ARE USED IN A SUBROJTISE TALLED
- rrLERR, ™ AAICH ERASES EXTR4 TEXT FROY® THE SIRERN.
5 L5 A FPRELLIMINARY STEP TO IZMD = 12, YI0 MUST 2JEFIWE AN
" "ALPHANUAERIDT ARRAY™ THAT Cad BE JIS5ED IS STURE TEXTS

LOGICAL*1 TALPHA(HIL)
JATR EALPHAZRD®' *,0/

THE LAS&T WNJRL I¥ IALPEA 4UST BE GO0, aHIZH JILL BE
INTERPRETED 45 A "NULL" THARRACTER AND WILL TELL 138D = 14
T STOP JISPLATING CHARAITERS FRIM IALPHA,

CLEAR THE STaTud FABLE AWD fHE SZRHEEW:

'FEERE TR RFLE

obil CLEAR
CALL PLOTSS(E.5L2,)

%14
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PilT THE JURSOA AT THE HMEZINNING OF LINE 12 ANL
DISPLAY A MESSAGE:

TALL PLOTS5(9,0,132})

CALL PLOTS55(:rd,, "AHEN (22U TYPE A CARRIAGE WMEIURM, TIHE
SEMBOLE AILL VAMLGH: [123456TRA0]€>R+pagE ")
HEAD(S,1) KR

FORMAT({IL2)

THESE Tk PLUTSS JALLS WILL EHASE ALL THE CHARACTERS
AFTER "WANISHI',

TALL PLOTSS([9,80,12)
CTALL PLOTS5(11,.)
FRUUSE

TYPE ARQTHER CARRIAGE RETURN Td ERASE THE -STREEN AGAIN,

<ALL CLERR

WdW wE'LL USE THE ALPHANUMERIC ARRAY, FILLINS IT WETH
CHARACTERS YJU TYPE IN FROM FHE EKEYRIARD,

CTRLL PLOTSS(H,0,12)

TALL PLOISS(12,,*IYPE Uf TO QNE LINE JF ZHARAITERS AKD
A CARRIASE RETURN')

CALL PLGTSS(9,0,14)

READ(S, 2} {IALPHALJ),J=1,80Q]

FORMAT (BTA1)

CALL CLEAR

STATEMENT 3 #ILL LIS®LAY ALL THE ZHARAACTERS YYOU ENTERE[D,
BECAJSE PLOTHS WILL KCEP GOING JWNTIL EX HIIS THE
"NULL"™ CHARATTER IN I[ALPHX(BEL),

FOU WILL DECILE AJW HANY JTHARATTERS MILL BE DISFLAYED
41 STATEWENT 5 BY TYPING AN IKTESER (1=80G) I¥ RESPONGE
I'sty THE FROGRAMTE REQUEST,

CALL PLOTS5{4,0,12)

CALL PLOTSS(12,,l1ALPHL)

cali BLOTSS(49,0,14]

CALL BLOESS(L2,,'TYPE & NUMEZR UF CHARAZCERS AND A <CE>t*)
Refl(S,4) LCHARS

FORMAT{L2D

CALL #LOTSS{3,0,14)

cRLL PLOTSS{11..)

CALL PLOTS3(12,.ICHARS, IALEAA)
PRUSE

ZALL TLEAR

END

I‘I-ul
—_—
LA
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SUBHQOUTINE TLEAR
wALL PLOXSS5(9,0,0)
CALL PLOTSS(1d,,)
EETURN

EdD

MUFIE
In [AS operation, the PALSE staterncne s ignomed.
The REAIL statement showld be wied inscead. In
R5X-11 svsiems the PAlYSE statement will suos-
penid Lhe task, @hich mwil be testarecd with the
MOE comnmand RESUME:

=RES lu=kname < CK >

Marzly teping 4 carfapge return will not resume the
task in RSX-11. When yvourun an RSX-11 rask con-
taining PALSE stateoenes, give il 2 specific sk
rame, For instunoe:

RLUMEXAMUTASK=EXAM <ICR =

e

where EX a1 15K is the name of the Ble conlaim-
ing the lask and FXAM i Lhe nams thal wouwld be
used i the B ES cnmumand.

.24 Sending Escapy Seguences
Formal:  TAV L PLOTSAILAICHAR LITELLY

This command reads ¢ nemhber that vow imse in place of BEHAR, purs an <ESC 2 chacicts) (035 actul)
in Trane aF il wnd ssocds rhose fwo characlers 10 e Y735 This san ol characles paie is vinledl an "ocacapr
cequenes.,” amd il =18 the ¥WT33 o do the falowing:

[.  Fnler escupl modi
1 Teetforma procedure specificd by vou choiee af JCHAR. . .
_}.. Raturn v Lhe I."f&"-‘il:'uﬁ medeo {i_:__ gr,uptli_-; nr ;'|_||:|'_'_a|1l_|_|'|'|-::|_'il_:;| when tha [IT'::'L'I'.'IJUI."E 15 ﬁ"ll"'.ll'llz-l.'l..

ICEIAR i3 4 decimal inleger The values vou can emar o WO AR are liscd holuw along with the pro-
codarss ey mvoke:

ITHAR value Pencedure
o by cursor Mpane ling
B Bloswe cursug nghsong posilion.
T2 Move cesnn tn home posdiaon.
4 Frase [rom oorsar b end of seeeen.

2-1h
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T4 Erasp irom cursar oo andd of Time,
LH Hold sercen.
o2 Relzase scroon.
W3 Copy From lop of scretn bocursor.
4 Slurl wulomalic copy.
s Slnp aulommatic copy.

“IITE

1Fwnu wemid an cscape sequenec that dnes not comsti-
tute an sxccutable command, the YT5% will enter
cacape mads and then agtematically rocoumm to the
previogs ninds, whllont performing any aperation.
Theg samc hedds ciae iF vou pse an EHAR o the
rangs 93-95 and your VT5S has no hard copy unir

several of the PLOFISS rorms, padiculady the ones whizh are alphanumeric functions, wock by sending
CRIA P SR uerces to the YT Far exanple, Lhe lormy

CALL PLAYTSS001 0 sl
CALL PLOTSS(13,75,

docwagtly the same thing: crase feom 1he cumsor b Lhe end of the lne.

By wing escupe soguonoos, Yo cin bil‘l‘lplir_'.' SO 0P AT s considerably. Suppnge voag wanilsd o ove
he cursar wlong the 20ch ling of tex L ene chatacter af 2 tine, You could say

L | I=1 .80
I=I-1
1 CALL PLOSS(S1.149}

Bulthe sume proceduwes is wecomplished by saving

CALT PLOTES(2,0,19)
(¥ 1 T—=I1 10
1 CALLPIAOTESL367 )

Lang ICMDO=13 eliminaces the compulation of 1=I-1 (which weuld be donc B0 gmes), bat more impor-
rarcly, ICM D=1 3 i5 a "simplec” command on the assam by lanug vy lewvel and will be exed uted more quick-
|!r Biwh uf the M) times TCM D=9 is userl, the 1CMT=% nuacro routine is called and then it culls seven addi-
r!nnul. reulimes to home the cursor, read Lhe valoe of TX (gven thouph, in this case, IX & Lhe same all 80
fumest, und repealedly sead escupe sequences to mave the sucser 20 lines dawn Erom Lhe home positinn.

Thel_ehfmu, thes exzcution speed of your program will nearly diwars benahic it vou yse [CMD=13 38 much a3
[areaslale.

The Ilohl Screer and Release Screen commands disable and reenable {respeciively) the V1555 automatic
serolling [eabare, that s, the Deature that maves e2xt up oo the sereen when yon 1ype moure than 24 Tines.
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Adres won have displaved o geapa oo e saocen, yoau may wiart 10 remesara Ly prevens e cranseuler 7om
printing ant Pre usual STOT ~ossage Sar whateve vour opatnse Ses1em oolly Jisplirs a1 the eod el a
FORTRAN program . Suppeessing sechoolessages 05 uselol for appearaces” sake and nearly alwavy
cesivable when wou make o hard cope 2f e seveen concenls, The Tollowing sequence ul the end of weur
primerarn wi Dageompnpdis b uns sk

LK) CALL PLOYT3509. 2% 25}
i L2ALL PLOXTA501 5,910
L FALNE

L CALL PLOFIA501392))

H14 (MY

Hlulemenl U0 muves Lhe cursor B the last posilion on the scrsen. Then Lins %07 ellectivaly Troeses Lhe
sorecn =0 Lhal the compuower cannol disclay charaelers; (ke characters "PALSE--" are ransmilled Back Lo
Lhe W55 bul bacawse Lie serallimg is disanled ey are ot immaedialely dizplagod. '] e compuler van slill
read tha YTA3 waybourd, howsver, so et when you 1vpe a carmdaps rebarn (07 2 B RS ME commend in
RE%-111, Statersens Y05 will he oxecured. releasing the scrzzn. [veor Y135 has o buosll-in hand copisr, vou
can capy tha coatents of the szraan (aath graphic and alphanumeric] by prossing the urangs COPY xey on
the: kavhoard hefore typing tha carriage return Lo telzase che scraen. Bnoany casa, aller telessing the sereen,
vou will lave to push the nrange SCROH. key a few cimnes o acrall op the ressapes chat were ransmiteed
while 1he rermnal waz i Hald Beeeen mode.

The eseqpe axquanes walue 93 is the programmed cquivalent of manoally prossing the COPY ey on Lhe
kewboaed: it wilt areare a 2opy of avervihing on the screzn from the wp up 1o the corsor pesiltion. including
graphic diaplays. Rerncrmhor oo poRition tha cumor at zhe cnd of the seteen--

CALT PLAOTE58,7523]
heFoe copying 1he screen.

Th2 gsgape sequs ngs walues 94 and %35 start and arop tha autamatic copy Featurz af wermenals with o buoill-in
havd ey, Aylprnatle cops ing shogld ondy be wsed with alphanumere text: praphic displays will b dis-
eoriesl if copied in this mode. When the YT35 recaives 3 cammand @ sLarl aulimalic copring. i voples [he
cortienls ol the sgreen beginning at the top and conanaing up tn bur noz including the ling contaoong 1he
cusos, Then one addizional line of text w0l he enpicd zach time yoo Lepe s LINLE FLLELD un the keyboarnd,
Auomalic caprne i especially usafal for creating permanant listings of programs and subroulines Lhal
vour woils, This actamazic mode cen b started and atopped manually by helding down the SIHNET xew
while ruu press the COPY key,

Erample & conlains o progeam hal sllows you i examine tha offects of various escupe sequenges,

For mors inlormuliun on escaps sequences, 328 the YT55-E.F DECgraphic Seope User's Manea] (FE-
VSSET R0 ).

X1%
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Exumple 6

THIE PROGRAM DEMONSTRATES THE OSE OF ICMD = 13,
WHICH SEwDS YESCAPE SEQUENCES™ TO THE ¥T3S,.

THE FROGEAM WILL READ & TwlO=TIGIT INTEGER THAT
YOU TYFE (ON THE YTS55 KEYBECARD . THE INTEGEFR

WILL BECOME AN ARGUEEKT IN A PLOTSS CALL AND WILL
PERFOEM SOME OFFRATIOE 1Y THE Y¥T55 SCREFH,

THE INTEGERS YOU CAN ENTER, AN THE FERATINNS THAT
WILT. RESULT, ARE &5 FOLLOWS:

65 = #0OVE CURSCR UP ONE LINF.
B7 = MOVE THE CURSORE ONFE POSITIOR TO THE RIGHT,
72 = MOYF CURSGE TO THE HOME POATTICK (0,0%
E% = ERASE FRCY CURSBOF TGO END UF SCRRENM.
%1 = HOLM SCREEK,
Y = FELFRASE SCREEN,
ABKD, 1F YOUR WTS5 HAS & HARD COPY UNIT RITLT IN,
493 = COPY FROM TCP OF SCRFEN TN CLRSGR,
94 = ST&KT AUTNMATIC PRIKT,
9% = STOF AUTOMATIC PRIKT.

TN STOP THE PROGRAM, TYPE 99,

FEAGTS,?1 1CHAR

N e N e R s e KR Ne sk keBa ks B e Ka K Tk K E NS NS

FORMET(IZ2]
IF (JCHAR , EQ.9%) Gri 10 3
CALT PLUTARO1 3, TCHAR, DD
GO TG

3 Firdl)

114






CHAFPTER 3
BASIC-PLUS PROGRAMMING

Four BASIC-PLLS functions exisl tawd VT35 geaphie progromoudng The oames and purposes of the
[umutions sre s follows:

NV, [or Ihe dissday of wraphs, mockers, vectors, veengal or acizantal lings, and shaded
arupls,

E™Y6, Tor the displiy of alplanemens et ecs o) the screen;
TMYT, Dor e oz lion of 1he sueeen; angd

TPNVE [or the display of special "step” lisliograms.

Lach of the tunceions is wacd i rne Do

[r= FMYxOaraumienss)

Whers x iz the Funconn number ol mgesentes aee the intzeers ac character steines vou supply inoa paclicu-
Ly call. Alet a line containing one of thes: lunetons is execured, 12 @il 2qua 22006 the T lon esec oued
cenrevtly. I sume eoro is dereeted in the Tunelion, vontrul is immediately retunss o the calling crogram
i oronst cuses, und 1105 st -1 O s therelore g kind of "conditinn code” lyar ca be eximined aller a
Mo lon cull i ensure thar na ervoes hove aceurred.

The BASTC: PLUS definitions 1ot chase faur Fonclons are conlained in thz file ¥T35.BAS.

The tunction detinitinng in YTIS3BAS must be added 1o svery BASIC-PLLUS program you write ine the
Y¥TE5 The follewing dialog shows Lo 190 add 1he definitions Le vour program 1che undeclined statcmens
are tha ones thar vow wauld ype)

READDY

CTise nunabered Lines [or veur pougsent)

MAPPLND WTES < CRo- 1 Fhe function delinilions are added e your program.)

L
1
ot
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ELADLY

BLIMur BLUINKE <ICK M ke prugowm wall be @ gecuted )

Sotice thal there i ne line numoer e the APPEMN D =leement.

Thas provedurs will wdd (he linge in %157 HAY o the end of your program. <o thdl it will now contdin both
e Tunlion delnrtens wnd an LA Drslulemeal. Be sure Lo obseree the following rolss:

. Pulun MY staternent wich lime number 32767 2l the ezd of cach program.
2. The lile VT35 BEAS conwing HASIC-PLUS suemants wict e nwmhbars Fromn 200000 20 200590,
Awaidd wying these lins numbars in vour proatam.

o Nimilarly. the Tunction delinitions wie the Sallowing “inlarnal” vazinbles S soore graphic inlomma-
Lan, 50 Lhey should now be used as wariahles in vour main progrum;:

L% Channel number for lesminad.

Ces: Owtpul buwtTer lue glphanumeric lex1.
C7%: Currenl gruph number.

(7% X vulue of origin.

L Y waize of ongin.

(K% Enablefdizuble memory.

(% Ensblesdisuble memors.

4, lThe llowing vastables wiil be destrord = Uhe Tunetiang in VT35 BAS Do nac uze them in poir
prugrem i they should be unchusiged alter g vill veones ol tie funcoons:

L9 ulpul=tring fur b NS,
09, 5, 8%, D8 00 Q% Ok s, 07, A2 AT Ternpe-
raty "icTelch” varinhles.

o asdelition v VT35.8BA5, o demonsicanon proeract. PEMUCHM 2 BAS, has baen supglied in your BASIC-
BLLS kil Arter vou have cead and undecstoou Uns nisoead, sou shoald mon TEMOSS (preforably aftar list-
ing the prowram on wling princer) su thal rou caz absecve The Tunctions in eporatian

READY

(L EMCH F <O >
REEALY
AFPLNDVISE < CR >
READY

RESNIL R

NOTE _
Yee Lhe inleoduction w Appendis O Lo instructions on Jeaduog
W45 BAS from the distribotion mesdhum o your sestem disk
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3.1 [NY:E THE GEMERAL GRAPITIC FUNCTION
Basic Cull Tomat: D — FNVELA LS A2% A4 3%]

ALY cun be any miteger Teom 0% 10 L3 exeepl 13%. The number vou inseclin plece of A1% will selecl the
procedore to be pecformed by the FNVE call, The wllowehle values Moy &2% und A4 are explainsd lalcr
Fror esach podeadinra, A e o e o dwith D= 11 will resull of A 1% s lea Chan 04

311 Openine wml Closing @ ¥T55 Ter Ol
Call Pavmat; = FRW 503 A% a3

A% an wleger Troan 0% Lo 835 15 Lhe {erminal oamber ol the ¥ T35 lemminal, 1 the ¥ T53 t2rminal i3
degiporared "KEL', for example. then AX woulld be 1%, Any time you make A2'% greaet Exan 1% 0 rhis
manner, The VT3 wil b2 opewad Cor velpul from vout BASIC-FLLUS program.

Mare tar A2% 05 ke gumber ol the VT52, which is nul necessarily the seme as che numhber ofihe rerminal
usedl to corenwnd BRSTS/L (bt s, the wermezal with which vou loggad an tnthe sysoem). Ta Faol, i gonva-
el won s auld log oo woa ermanel that s nol o YT35, wilz the ¥ TS3 soreen in plain wicas TF o how on
to KDL ad the WT23 s KB2: A2 shusld be 2% when vou run the program. Mow the VT35 will onle
cigpiny autpos frorm the special Fnclivns FRY3, FHYR, FYNYT, and FMNVE, whizh ars discuzzedl in chis
chapmer All cther pocgiar vulpul. such as the guestion marks ereared by INTPUT statemanrs, will appen
el oo "eoictend ecroinal.” KB Theretors the YTSS scroen, and any epeadiciion o ks ol the
sorzen, Wil he Free of upwanbel rmessapes,

AdEis the Togical wmil mumber opened Jur the werminai and can Be asy integer foom 15 i 12%, A o, as
the WTES i apen. e logivel ol number fuz "channzl*y spacficd by A% will be ps2ql o vour prosnan’s
o7 i

T cluse The teomil puel call U again, Dul this lime make A2% a neganive infeger Cane pegalive valus
will work) You slould wlways enter o 0% lor A3 in aclosing 2a8l, for cxampl;

= FNVSI0% - 5% 05

This call wauld close che rezmtinal, clostog whwdes er lugical unit numbar was apened by 1he previous oo
matd apenitg the wrminel Cloging vour Y E35 ermingl 2lse orases any graphic Geies an e sereen, Jis-
ablex tne grapmic featurss Fou Boss chesen, md resels Lhe statting conrd'rates (sce A% = 71 30 (001,
Tnecerirz, the nest practics in VTER praph progrumming is e maics the npsning sall (83% = 0%) dhe
(st BX%VE eall anel tha cloming preocedone e kst vall in vour program.

MNOTL
Ay dlphanurmene T reial wis displavsd by your proeram
wili romaic an e sereen whalher or nol vou close the YT33
I wow oneer a logiesl il auoiber volsads che tanes 15 12%. nr
4orerminal numher aursile e vange 0-G3% an etrar sooae

.
1

will reszlt (i — -1
111 Uruphic Display with FR¥E
There ars cight Terms of ERNVS that control praphic displays, the forms eing selavied by vour ¢hoice of

ALf Pav particula acznnins 10 he wnlerm which arephic commands arc @ wen, a3 jluslmals] in ke exom-
Pl vhat accompa re conmcod descriplions.
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Selisd Gmprh Murmlber (ALY = I%)
Call ot ; L= FRVE ] A229.0%)

AdEshauld eithar be 035 02 137 and will selecl the sraph number for Lhe next regular or shaded geaph 1o be
alatied, iy sass will serve ax the lebe]l” For the lewre 25 Bng as the fegure is coablad, A% b alwars
5 in ihux vall, Wote thil selecting L graph number is anly  labcling procodure (thar is, it selects o regis-
ler o suslian Lhe praph plotling values ) and does not display a graph. Displaviagagraphic Tiglre 15 4 thoee-
2lEp prcEss:

1. Lmable e Mrore £51% = 2%,

-

2. ekl atzph number C4 M = 1%l

3. Plulthe Rpars TAT R < 3910

Enahle or Dizahle {craphic Flpures (A 1% = 14}
Cal Farmat [y — FNYS(24%, A 04, 4 1%

Ihis command is the "Fundarmental” farm of F Y5 nocause all the graphic Agares inest be enahled befnre
Lhewy will appoar un the V53 screon. These figuros ate all disahled at frse, ancd anee enahled they el re-
muin % uadlil specitically dizabied.

A% und Al el which figures will be enahied or disabled, respectively. The following numhbers can he
cyed for sither &2 % or 435

1% = Enter {ar lcave) graphic cooxde.

2% — Enable disably ) Graph O

4% — Enublc {disable) Graph 1.

8% = Emnablz {disable Shaded Graph 0.
l6% = Enabl; {disablz] Shaded Graph 1.

i — FEnable (disablet horizontai lincs.
it — FEnable idisablet verlicallines.
128 — Fnahle (disable) murkers on Grraph or Histogeasm 0.
2ab'e — Feablz tdisabla) murkers on Graph ar Histogram §.
&y — Mhzakle all figures and clesr the graphic memosy {A2% only ).

When ynw are snabling and Jdisabling figunes, o can cicher pul single inlegpees in the call for A2% and
Ad%e nr Fau can subsiilule sapressions that combinc any ac all of the Dgures. For example,

D= FHY52% 129+ 31 2 8%
wiuld de the Tollowing precedures:
1. Ersseany graphic Ggurss [EEL on the sereen by proviaus peograis <5140

Coler gruphic mude und enable Ciraph O (1% =%, and

k2

i Dhsable Shaded Graph 004 3% = 850,

34
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MNOTES
1. If you znier che same nomber for A% and A2%,
the vorrassponding eraphic figuce will be coabled.

2. [mstzud of an expression like |%42%, »0u can enlec
the sum of soveral mun bers 10 2nabls oo disuble Dpe-
uted, such as 24% o refer 1o both Shaded Groaph O
and Shaded Crraph 1. However, (e expression form
will he moore readily undergiaod by other person:
redding Fuwr Crogram.

1 It s g paod practice oo always inglagde 1he nusnber
212% in the A% prsition the G135 1ol you enabls

graphic figures. Daing so will elionmage 2ruphi dis-
plavslzsftnn the scregn by 4 previous prugram.

4. i is w=ually unidesicablz o enwble a praph and 4
shaded graph wilh ihe surme gruph number =g,
Crraph Oand Shaded Graph @),

3 An ceent retn o will oeour Canth 13 5et ta -110F the
sums af the argumeials ace culsids Lthe range (0%-
T023% T A2 ) ar I%- 51 1% Mo A5

Plor Crrapl (4] % = 3%
all Farmals TH=TWWI 0 A2 I
ur

L= LW 5053 425 %]

Fhe fimst call Format showr is ussd (o pled & simele paiot 0 e coordinules miven by A2% 00% Lo 311%) and
AT 4 10 2355 For eaample,

RS54 FOR 1% =18TO 5 1%
R D =T AN 00 255 "R D
L) MEXT T

will plat paines an the 2cr22n witl = valoes [roaan Lo 511 and wilh y varying sundomly between dand 233,

The secund format plots peints with v values from en array callad Y5 You must dimensien ¥'§ and fill it
wilh ¥ vulues before trying oo plor the graphiv Gaure. V& must be dinensione] 1ol least -AZ%-1% CLher-
wise, The FMYS cull will cause 4 fital subsempl error. Remamher that BASIC-PLUS arruys begin wilh 3
ze(o 3ubscnpl, su thatihe swacment DIM Y 515010 createsa 51 2-zlemen poay Tor examnle,

34 DIMERSION Y 5i511)

351l FOR % = 0% 01 51 1%

360 ST — 118 L *S I 1 T6 50,
kR NLXT I

380 b —= N VS0 50 1%, O

o0 L —= F W03 | S 2%, 00

40 b FRYRIRY 612, 0l

1-5
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Lines 20-5 Mselup Y5 as o 51 d-el=ment acmay wod ther: G up Y 5 with sine values.

Lime 3800 sedects U as the Jahel of Une nextgraphic ficurs, Lins 290 enters graphic mosde and 2nabies Gragh

Linc AN v ploty the sinc Junetion in the form ofa graph (Graplh 0 Mores toal A% 15 0 negrlive Lolce-
7. Whan AZ% is noealive, FEY S plnw a namber af ¥ vaiwes From W5 20ual oo o2 abscdae walus of A2%
In Lthe examzple shiown hora, 512 vaiwos tha antire conoents at Y21 will be wzed, 3o e size Tunetion will
cxwen over cha cncire widch of the seteen.

WOTE
An arror return (02 = 210 will oocur if 4245 is over less than -5 2% (o 1he
sscind bormazl, s also set oo -1 0F yoe plaor a pronc with coordinatas anesid:2
Lrc sorcem atcd [A2% <2 0%, A3% <0 (M A2% = 31145, ar A = 213%)

Examile |

LTHLS Sa%PLE BASIC-PLUS PROGHRAM USES [HE
LFQUR FUNZTION STATEMENTS WEEDED IO PLJT
LGHAPHS AND SHADED GRAPHS,
|
'BEGEY BY CREATING UAREE &4ARAYS; Al% #ILL BE
LTHE SENE FUAZTIIN, 32% T'd4E ZOSINE FJHNZTION
tAND Ad% THE EX@JIHENTIAL FUNTTION,
i

127 S1% A1RC499),A2%0499),A350499),¥50493]

119 Fuk [32 = 0% T 4duuyg

127 Fleis/fs0,

139 Ti=P1%F]

144 A1F0I%) = SLNCTLI*10Q+100

150 B2%0I%) = COSCTLI*I00+}00

1B0 AIRCI%1=ELALFL)

173 HEXT I%

1A INPUT "WHAT IS5 THE VI55*'S KEYAOAARD NUMBERY;T%

140 D = FNVS(0%,T%,1%) PMTHANREL 1" ATTAZHED,
1
IDEFIHE STAREIRG POSITEIN, SELECT SRAPA O,
LAND PLCT THE SINE FONITIOAN.
I

200 0 = FUVS(T%,U%,0%) 'STARL AL X=d.

21 D= THYS(2R,1%+23,0%)
TENAGLE SAAPHLT HODE AND
'CREPH GO,

220 D = FHVE({L%,0%,0%) VSELECT SRAPH 0.

23] VECIET2R1%(1%) FOR la=0% [0 49u%
15 E8 NN THE SIME FUNSILUMN.

240 D = FHVS[3g,=200%,0%) 'PLOT THZ S5I5E CRAPH.

250 [NPUT "CONTINUEM:2

LPALGE ANL ‘wall FIR COHRRIAGE RETURNG THEN
1edl THe CUSINE FUNCSTIOZN 24 THE STREEN, TOd,

|
.
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260 b = FHVSL2E, 4%, 0%) iENABLE GRAPH 1,
270 D= FHNVSLl%,1%,0%) VAELECT +#RAPH 1.
280 VE{I%)=A2%(L%) FOR I%=0% TO 499%
LCHANGE V5 TQ ZOSINE.
290 O = FH¥SLI%, ~500%,0%) |PLAT TAE COSENE GRAPH,

g0 IHNEUT "CJWTLINDE" ;o
|

EERASE BalH GRAPHS (oX DISABLIANG THEY! AnD
‘PREPARE Ta DISPLAY SHADIZID GRAFHI LHNETEAD,

310 D = FNYG(2%, E%+00%,2%+4%)
'SHADED GHAPH 0 #LLL BE THE EXPUNENTIAL BND
L5HADED SRAPA 1 WILL BE THE COSLNE.
|
120 b= FHvS(1%,0%,0%] ISELEST SHADE) GRASH o,
313 FSL1F)=A3S(I%) FOK Lls=0% [0 29943
"'W5 = EXPJINEMTLAL,
31440 o= FHAVSC%,=500%,0%) LaLUT THE EXPIKENTIAL,
33D o= FNVECLS, 1%,0%) LSELECT SHADED GAAPH 1.
18 NGLI#) =RA2801%) FIH leg=0% [0 493%
PHdW WD o= CAs[NE.
ity o= FHNO AR, -Sa0%,0%]) LELOT FTHE Z05%1NE.
38l InBUT AZONTIMUCH; S
190 o= FuVSL2%,0%,10%) LERASE THE TIS1WE SHADED GRADI.
100 [WERLGT "CIOWMTIKUOEM;Zs
1149 J = FANVEL2%,3%,.H%) IoHAKGE EXPONENTLIAL TJ A SEAFA.

VENRBLED GHRAPH O AKD

G150 LED SHABESD GRASH O
120 J = FUNSCI%,,=1%,0%) tZLASE CHAMNZL 1,
12767 EkD

™t Horpeanlal Tine (ALY = 4410

L'all Ererrmat: 10— FMY {445 a2% A5
A% givies the veanrdinate C52-235% ) o Une harizantal line.
At pitbes 0% one A0 A2 — D will erase the line a2 tae ¥ position given by & 3% &3% — 1'% will display

e lins
Bomember rhar the hanranoa ine 2aare muost ava haan cnahled previously be a call soch as
[3— FRYS{2 144320 04 )
SOTE
A comapn will ageur if vow fey 1o displaye a ling

ofl <hiz sereen (AMD o 0% ar A% = 23360 o f
A any qumber otbeer thay 0% ar 3%



DA OL Ly Progroesngs

Plor Wesrtioul Liose TALS = 5%,)
Culi Fuoreeuwt D= TNV A% AR, 435

Thiz command 1= very similac Lo A 1% = 2%, butil uses a differene combination of arguments o plat verti-
ciel lines instem ol botizontal hnes.

In bz cull A2% i Ihe x comecdinate at which a vertical line will cither be displayed or erased. A2% can ke
vitlues belreen 0% and 510%.

A%% — 0% will erase che line and A 3% = 1% will display the linc.

Ayryin, any walues entered for AZ2%nr AJ3% that are nar wichin the leeal range will cause an cTFod TEOrm.

Example I
!THIS PROGRAM DRAWS & VGRID" [ON THE SCHREDK WITH
|THF, VERTICAT AND HARIZCNTAL LInKE FIGORES,
10 IWNEUT "AHAT 15 THFE YT&S'3 TERMIMAL NUMARER":TS
0 0= FNYS(0%,TE,1%) IOPEK AE CHAMNWEL 1,
Y P = FAVACER,15+512%+32%+64%,0%)
"GRAPHIC WEMORY CLEAREDR; GRAPHIC MODE AND
"ROTH DIME TYPES FRARLED.
41 FOr 1%=2% "0 542% STEF 10%
o1 ft = FNYS(S%,1%,1%)
ai} MEIT I%
181 YERTICAL LIKES ARHE 0N THE SCHEEN: PAUSE.
1o IMPUT "COKTINUEYFCS
ITYPE & CARHRIAGE RETURY TO CONTINUE,
B FO'H I%=2% TO 23F% STFP 10%
=T D = FRUS{4%,1%,18)
144 MEKT 1%
184 HORLIZNWTRL LIKES ADDEDR.
111 INMEUT "COUTIRLE™pCS:
120 FOR I%=2% TN S02% BTEP 9%
130 ' = FUVEIS%, T%,0%)
1410 MEXT 1%
ILWVERTILCAL LiIMEs FRASED,
150 o= FAVEEOE,-1%,0%] ITLOSF CHANMEL 1,
32Te7 ERn

Pl Blarkers (4170 = 6%

Call Fonmat: (3= FMY 5005, A 2%, A 15
This commund will display or 2rase markers on regular a shisded graphs plotted with A1% = 3%, The
markers are short vectcal line segments that will appesr on Lhe gragh 2t the x pogition you specify in the
cali.

AN jethe % position of the mucker [0%-311%).

A%% = 0% will grase the murker. and A3 = 1% will dispiuy il

3-8



Evample 3:

160
110
12G
130

140

1540
160
1Te
180
180
200
210

220
230

240
230

a0
12767

RASTC-B LS Prarvanmmirgr

NOTE
This comoiand will eol work prapzriy uolass A%
and A% ere within the stated rangss,

ITHISZ PROGHAM DEMANSTRATES THE USE OF MABKERS OHN
IGRAFHS AHND HISTOGRAYS,

BIN VE{4929]

INPUT "wWHAT I& THE VT55"5 TERMINAL NUMBER"} TS

D = FNYSC(O%, Th,13) 1JPEN FOR OUTPUT A5 CHAMNEL 3.
VS(IRI=SIN(PI*1&/50. %100, +100, FOR IfR=0% To 499%

1¥5 HOW COWTAINE AINE VALUES,

D = FNYS(Z2S, 13+512%+2%+120%,0%)

IRESET THE GRAPHIC MEMDOREY AND

!ENABLE GRAFHIC ‘MODE, GRAPH 0, AND MARKERS FIR GRAPH G,

0 5 FNYS(7%,0%,0%) ISTART AT X=i.
D = FHYS(1%,0%,0%) I1EELE®™T SRAPH 0.
I = FNVYS{3%,-200%,0%) \PLOT THE SINE GRAFH.

INPUT "CONTINUE®:TS
FOR I% = S0% TO 5Q0% STEPR 50%
2 = FHYI(EZ, I%,1%}

HEAT I%

IFUT A MARKEE OGN THE GRAFPH EVERY S0 X UNITS.

INFOT "CONTINUE"FCS +PAUSE.

= FevS(2%.8%,2%) s-HANGE 3SINE TU sSHaADREL

IENABLE SHADED GEAPH 0O,

IDISABLE GRAPH 0O,

INPUT "CONTIWJE®FCE IFALUSE,

L = FH?EIE%;QI.IEE!J

IREMJYE THE MARKERS, BUT LEAYE THE SHADEDR GRAPH.
D= FevS{0%,=1%,0%) I2LOSE THRANEL 1.
END

Dyefine Startiop Cuecdinutes A = 74)

Cdl Foragsan: TNV, AT, AR

SHAPH .

This commuand Jebines new staening cnondinates for eecters, graphs, and shaded graphs. For regular and
shaded prapbes. e Dehne Sarting Conrdinates commund supplivs o starliog a ceondinate for the fAgurs,
wilkou alfecting the stanting ¥ cnordinate. This commund has oo sflecl on Sgle peints plonsd with A

= 3%

»{¥I'L
A erpar peturn will oocur unless A2% 9y in Lhe
cange 0%-311% and A3% 6 in the range (- 135%,

Draw ¥ecinr {4 1% = d%)

{2l Formar: Lr= 'MW AR A% A1)

19
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Thiz command draws line szaments called vecoors, which extend Mrom the stecling coonlinwles Lo poinl
an the screcn given by A% and A 3%,

A g the ¥ eonsdinare ol tha vactors destination point and xhuuld be o number froro 0% w 31 A5 s
the desthwation v coordinate, with alloweble vaiuzs hooweon 0% and 2355 {An errur retwrmn will seeur il
A% or &5 i nosids ity Toaal range

I you have previously delingd sarting coordinates (AT = 791 when vow deaw 2 vector, the vecler will
hegn ar thnse caondinatzs, Remeomher that the "ntalization” function FNY T (described later] resols Lne
srarting conrdinatss o 1000

The Dicaws Veetor aammand Ba210 alsa eesets che srarring cosrdinates o these of the destination point sup-
pliesl wpowo el This feaes g lows vau o "erain® seewors westhor o form genmeric figures or othar
atriphr-loe dravwores [T wou wan: rodeaw asonics ot voornrs thar ariginazs ar the same poind, yoz can §in-
(e nrerwen e Defoe Barting Consdingtes cammands wira qaur Drse Y aotor comimandds

Vevlurs arg 0l gephue Tyes, stucily sp2aking, becauze they do oot hosve in e enabled. However, you
can Caod should] kel oseres of vectos 1hal ~ake a design a3 Graph Nar Grraph | and Grraphs Gand 1da,
elewuzse, have 10 26 enabled, Remembn thart your canned draw 3 vezenr 1hat iz perfectly vertcal.

Cxumple 4
ITHIS SAYPLE PRISRAM DEMIMSTEATE: THE JSE
IOF YECTIK&, saKIOH CAN 3E USEZ TO DRAM
IGEOMETRIT FIGURES (A JIANONS 1W ERIS TASED
LAND CAN BE LABELED LIKE GRAPHS,
1
132 INFUT "wHAT IS8 TAE ¥I55°35 ITERMINAL HUYBER":TH%
110 b= FAVBLONE, TH,1%) IOPEN "CHANMEL 1."
120 b= FUYE( 2%, 1%+512%+2E+2%,0%)
I"LEAR THE 32REEN OF GEAPHIC &ISPLAYS, ENTER
IGRAFPHIC %ODE, AND ENABLE BOTd GHAFHS,
136 D= FNVS(1%,0%,0%) LAELEZT SEAPH 0.
149 D = FAVEL TS, bud%h, 100E)
FL109,100) I3 Tde ATARTIxNG POUIAT OF LHE FLRS[ VEITAR,
151 L = FNVELAY,150%,15%0%} I'FLRST WECTOR.
160 D= FhRVG(A%,200%,200%) ISECIOND WEZTIR,
170 D = FRYS{L%,1%,0%) VAELEDT SRAPH 1.
ITHE BOTLAM OF TdE 14MIY0 WLILL 4% LRL4PH ].
180 D= FNYS[8%,150%,30%) VFHIRD VETTIR,
190 D = FUYS(ES, 200%,000%) FFOURTH (FERBLD VEITJOR.
FTHE OIAMONT I8 COMPLETE.
20 INPOT =CATIRUSR TS )
ITYEE p DARRIAGE BETURN T2 CONTIRIL.

210 D = FRVS(2%,0%,2%) 'DISABLE GRAPH 1.
LT DEMUNSTRATE TdE FAIT THAT TWJ SEPARATE
I"GRAPHS" ARE BELAG DISPLAYED, GRAPH
11 [THE BJTTJIH OF THE DILMOND) wA5 ERASED,

224 D= FHAYSC0%E,=1%,0%) 1-LOGE CHANMEL 1.

32rad ERD

310
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3.1.3  Alplwnuweric DHsplay with FNY5
The actusl oulpul Sf alpianumeric charscless o the ¥ T35 screen is done with o separate functcn, FRYE,
Homoyer, NS cantatns Theee sommand fnrms thal wre oselud e alphianwmaric display propgriamming.
Tl i Cacsor (3 1% = %)

Call Faumarc: = FMWS(0S A%, A0

Thiz womtarand posilions The cocsor il a new poinl whose soacdinares are given by A7 and A 3.

ArE i rhe numbae of chinacier pasinons from the =20 adge af 1he sorce= at which tue cumscer will appeur.
AR con tharafare ke valuss Cram 0% o T9%.

A% 05 the momaer of hings Fromn The op of the szieen al whael she cwesnr @il appeas. Sinae thane ars 24
lioves porsareen, A% can be any imiep2 e from 0% o 23%,

Wate thar an eroor eeruse AD0o= 1) wildl oceur U oveo eoer vidoes Do A2% v AXS IRl excesd the [2pal
AN RS,

Mare alsa trar moving 1he cecdm wits tles samenond has ao effect oo wsp o o alphamuemeeie dhiplays an
the 3zreal.

Erase fromt Cawcswr (v End of Serecn (1% = 10%)
Call L urceiid ; | IR O et I G2 [ e

[hiz vonimined ecisss ol alpliceioesns el from e s2een, stading ar the carso pasition and continoing
wo Lhe battom ol e soreen.

Thiz cummund doees ool scase praphi Dpuces fooo the seeeen. mordoes L cbiog The SUmSe0 pesnion,

Seclice bt The cpll Termar s 2ampleoely staonda=ad for 1his command; the arguments are always 105, O,
g O,

e Froo Cresor 1o Fond of TAne tA 1% = 1140
Call For=ar: To— FMNYIITTA0% 04

This command is vory similar o AT — 104, thz difference being thar the crasurs stops 8l the 2nd of the
curiors line imsrcgd s conlinzing o the cnd af the screcn.

Mac again chat the larmadl is eons=lane.

Ak with the prownrcy command, bz stabas of grapnic fiedres and e cuasor position anc unatfocoed by ohe
CrayuTs,

A4 Mecdoelng Haed Cogir with FYS

FNVZcan b2 msed toosend spocal imstruetions callad "escape sequenves" 10 the ¥TA5 erinul, An secaps
stz e censislz ol the ASCI eide 133, whos b s mlecpieted os oo < LSC 2 charie e in B350, and o
vl e suppele as A2 D e Dallowing sali:

Dr= TNV M0 A25 0%



AN P LS Prosemining

Ag s dizenssed in the VTSS-EF RECgraphic Seape Liser's Vianual, cscepe secuencey cun be uxed 0 per-
fierssy o warery o Foncninns, including "eareor coneral” and sereen craaurs. OF course, thase two 1ypes of
conteol are podvaded by focms of e VA Junetien, 3o o thaae 5 0o advaniagze o usug eseaps se-

UEIIVES

The meast helpbul applcarzon of escipe sequ2nees &1 peoduciog o papeccopy of the sereen chaplay, Ths
proceduee 3 only valid For Y33 erminals witk 3 built-io baod copy wnil, e saone peogriom vin be cun un
o tercoeional wilkh 19 ciaes] sopie, Dos Le Band copy coccinds (R3%-935%0 will be oo,

Trallorarirzi 1% a st af ~aluss Tor A2% chag sl pedores aod cope op=aiicns

AlE %alue I'oocedine
915 Flald sereen
B2t Feense 3creen,
0t Loy o o el seeeen 1 cunsarn,
Dyt Sl oo SO
e SLop wuloroulic Sopying.

The tollewing example would copy wll ataphic and alphanumeric displuys [um 1hs seoesn

1041
110U
120
120

— N EME T 20 K uzsur W beem ngi.
L3 — IPSYERIT AN U 50 'Eluld seTERn.
L — IFRYAr s it 0m) Copy enlics sereen.
U — FAWSOI3% 2% 0%) 'Beleuss supeen.

As shown i Line 100, vou have W ficst move e cacsor 10 the bodlocn bl vorner of Lthe
seresn, b awse the copy goerulion will slug when e cucsor 15 resched

Linz 110 will "hold” the secreen. lempotacily prevenling lhe dizpla of further (250 o graplie
ligures, Whils the W35 45 in 1his mode. thee computer will srdl eead characters reped o 1he
kevhoard, bul will nol “echu™ Lhemn, so Lhey will oot appear on tie soieen

Line 120 now copics averything on the sereen. ltum the lopoos | ling Lo e cucsur,

Mow that the enpy operation is Fnished. the sereen is telewed by Line 130, whic h cancels Lhe
previngd Hodd Saroen command, Adter che sercen s released, you will have o press the
SCRATD key a fow timeas bafore you cun continue, Uhe SCROLL key will display any mes-
sages thar were reccived while the screen wus sl being hald, for instancs, the BLADY mes-

H vow have o soreen display consisting encirgly of alphamomeric text, vou can use the antuenslic copy com-
muaends e pruduce “line printer” type listingg. When 1he ¥I55 15 in auromatic copy mode, it will frsi Lupy
everyTlunty up lu bul mot including the line crmlairing e cursor: then it will copr onz additional e each
time yeu push liee LINE FEED = koy nn the kexboard. The following cxample shows 3 [0t wermedd
AL TG GUpy UpECelion

Lo
Lir
L2
L 30

D = FMNWACR S, (M W ursor Lo home posilion.
I = FNWS(13%. 91%.0%) Tl sereen.

D = FMYE{13% %3305 I3larl wulomatic copying.
[MPLIT AR

LA TINE FEED WILL OOI'Y ONL MORLE
ILINE. THELETTER 'S WILL ST
TAUTOMATIC COMYING.

a-12
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141 IF AS="8" 0T 140 Type S woswop.
130 SO 130 ‘R the nexl churacler.
160 I = FHNYSILI%E 93505 'S10p auLmaric cupy.

This example will cead 2ach line feed that wou encer ta copy lines, It will keep Lhe lecminal in
autamatic copy mude wilk vou snrer the charscter 5

X0OTES
[ Awtamatie copving should only he used
wich alplianucneric tex1, Tha hard copy nf'a
avaphic Ogwee will be distertad i prodused
in ling-ky-line fashion,

The scr22n will remporcarily ga blank while a
ey N ratian is i progeess,

L

Ll

Tha copy aperation can he mamually started
any cimc the program pauscs by simply
proasing tho orangs COPY key on the Y155
kavhoarnd, Smilacly, prossing the COPY key
while Reolding down the SHIFT ey sl
Prth 38350 and 30a0 AUamalic copring,

1.2 FMY&, THETEXTOGUTPLT FUNUTIO™MN

Call Frrrmar; = FNVYAMMN2LCIS
F™W G displavs a eharacter string an the Y T55 screen. The string will appear with the tirst charactor at the
CALrsr position, an that FX%a s aften w3ed in cnmbination wich the "alphanwmeric” forms ol FRY3, which
contenl the curgor positian and the grasues of characress GGeg Section 1.0.3).
Ax Lhe lormel shuws, thers wre eoly tevs argumeots Tor NS, buth of which ace ceguired wl all Lerss.
C I8, a s1nmg varinble, stures Lhe wexl that vou wisn Le disploy un Llae scesen. CLS can be either a csrculac or
subsropled variable, depending on the epe of displsy vou wes designing. A reaular sieing vurable can ac-
cept a siring of M) cheracrers, which is the musimum width ol ling ol churaclecs on Lhe scteen. UhencluTe,
vou can use repular vacisbles when the sidnge will be displayed harizontally. Vertical displays ceguine oi-
Lher sehseripted variablex, 50 thal one element cun B displuyed per line, or allecnalively, the use of the
BASIC-PLLY N'umction M. which selec s "substrings” friom a regular churacter =Lring varizble and chete-
by allows vou Lo addness individoa] charue lers o groups of chardaclers in a string. Example 3 shaows how
LY can B used Lo pal @ werlical Jabel on g praph,
33 FMYT, THEIMITIALIZATION FUMNLTION

Call Format: L) — P& W7
Thias sinmple (unctien foulive shal there are no argumcnts ! rese s Lhe s¢reen Lo an "inilic] slate,” thut is:

L. lhe sturlingreourdinates see ceset ta the poind 4000, che lower Iofl cocoer of tha scraan;

2. All vraphie figures are eraged Fram the screen, leaving nely alphananicric t2x1;

Sd

1
—
-
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3 Theintemnal variahles O0'% and (0%, which store infarmation abusl the graphic Gpurss, are ceset
to 0, disah ling all praphi e figures; and

4 Thewrmnglis ceramed thalphanumeeric made.

All four ol 1heae imoelizationz can, o cmarme, be poiformad by FRW3E calls, hut FMYT 2 a4 mare dircer and
siziple roelbood, Therefose, ir 15 woed practicn o call FYNYT immediarely afier apening the taromal |sec
Example 35

NITE
FRYY should nar he uzed i the middle of =
prapcion unless youl wiant o focally eliminate che of-
Meedz o peavenes FMYE palla,

Lrumple 5

ETHIS SAMPLE FPROGRAM USFLS SEVERAL FORMS OF FkV5
FAS WELL RS THE ALPHANUMEREC FUNCTION FNVE ARND
FTHE TNITIALIZATION FURCTION FNYT,

S LI WE[499)

1o4a IMNPUT "WHAT TS5 THE YT55'5 TERMTwAL NUMBER"™!TH
110 D= FNVS{0%,T%,1%) 'OPEN "CHANNFEEL 1."
10 N = FMYT

IFWVT? CLEAHS THE SCREEN OF GCRAPHIC FIGURES AND
1RESETS THE STARTING CCORDIMNATES TO (0,03,

130 GOEURE 1000
PTEE SUBRUUTINE AT LIAF 19000 CLEARS AMY STRAY TEXT
PFROM THE SCHEEM.

14 I o= FHYS(9%,.0%5,12%)
[
PRUT THE CURENE 5T THFE BEGIHNTING NIF LINE 127 AND

INISFLAY A MESSAGE,
1

150 CY5="TYPE A CARRTAGE RFTURNy S5YMBOLS WILL VANISZHI 12345&87890<ke!
TR D= FNVALEE%,C98) 'DISPTL.AY THE CHARMCTERE,

PG TMEIT "CAONTIWIE" LS IPAUSE FOR CARFRIAGE HETUHN,

LR M= FEVEC9R,43%,.12%) IREPOSITION CURSOR,

190 0D = FAVRLIL1:.G%.0%) IERASE SIMBOLS,

200 IKPUT Y"CORTINUE®:CE 1PALSE.,

214 GORLIE 1000 'CLEAR 3CREEN.

i

AUSE FNVe TN LABFL A GRAPH,
I

240 D= PRAVS(ZE, 1+Z25+32%+0d%+128%,0%]

20 FRTHT 'TYPE X AXIS LABEL (UP TO 80 CHARACTERS):'
740 D= FAVSI9% TR, 2% JPOSETINN CORSOR,

AR0 INFUT XIS

260 GOSUAE 10nd ICLEFAR SCHREEN,

10 PHINT "TYFE ¥ BXES LAHEL (UF TN 74 CHARACTERS):'
280 o= FHVE(I:,0%,2%)

2494 THRNIT Y1%

314
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It GOSUB 1000 ITLEAR S{CREEN,
i FOR I%=9% TO 499%
120 MCI%) = SIKCPI*IWS50,}*100,.+1400, L¥eS=SINE,
EEN] NEXT I%
341 D= FNVELSE,0%,1%)50 = FNVS(4R, 1%,0%) IDISFLAY AXES.
ELT D = FNVS(9%,0%,23%) ICORSOR TO BOTTOM LINE,
60 D = FNVALRO%, %182 IDISPLAY X BXIS5 LABEL,
arg FOUR T% = 1% T LENLY1E]
IHG L2% = T%=14% lIL2% IS5 A LINE COUKTER,
ER=T4 D= FRVS(9%, 0% ,L2%) 'POSITION CURSOR FOR t CHARACTER,
g0 D = FHYE(1%, MIDIY1S,I%,1%)] 'DISFLAY ONE CHARACTER.
a1 NEXT I% ICOMTINIE UNTIL Y AXIS LABEL IS5 COMFLETF.
g2n 0= FMVS(1%,0%,0%) INO® DISPLAY THE SINE FUNCTION,
4310 D = FYVE(3%,=-500%, 0%
q4n D= FMYS({9E,40%,N%)
450 EMFOT "y POSITIOMN [JF MARKEE";M1%
4R 0 = FNVS(9%,40%,0%)
474 = FEHMS5C11%, 0%, ,0%) lERASE THE PEREVIOUS MESSACGE.
480 D = FNYG(ES%, %1%k, 1%) IPUT A MARKEER AT X=N1%.
t
1000 'THIS SUBRMUTINS CLEARS THE SCRERK.
1010 0 = FNYS(9%,0%,0%] ICHRSOR TO HOME POSITION,
1074 Box FNYSLIN%,08,0%) IFRASFE SCREFN,
1030 BFTURY
32747 Fhi

J34 FMYE, THESTEPF HISTINGEAM FUMS UL RN
Cull roTnmal 1 — PV EINSG O 08

MHVE crzal2s step bistograms, ov verticel Doac graplis, From the azcay V5 V3 s be peoss2oy dinneosiowsd
and Glled weth values oo Thes mioln poogrun, aid »Ou st select editer Shades] Grapl Boe Sliaded Graph L
belune the P58 cull. Aller these prelimunacige. o cell b FMYE b e Telluwing ceeulis:

1. lae liest 5% values are szlecied tom ¥ 5.
2 Tmescieen widllb 1502 £ unils? 15 dovidsd innlo M5 egual-sized sepmenls.

I N horizenbid veetors are deawn. gach wath oo wadih of 312% 5%, The screen arse beneath sach
werioy i beect shaded (o creite M9 veccal bacs.,

4. The Boeontiel seciors have been coudded separabely ws Groups Cor Lid you selecied Lhal number
hefore rihe FRNYE call). The @ntee step iguee is ien 2nabied s o Shesded Gragh wilh the sume
number ag 1he vaelors” graph nombee. Decauss of s Eual use of The same aruph number, the
envelope ol tha 312y higtagean ol is, the vectos) will have o higher displuy inlensity than che
razr of the fgure. A3 was meniened previously (Section 11031 Che elMect of usinge the szme graph
nuciher twice L usully undesirable, sltheugh o adds clarity wche fnal Figare in thiy case.

5 Thedilferent bars will have heighls egedl e the entrespondiag " values” selecred from V5.

L
1
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HAXNNC-FLUS Pragramseey

& Fiolly. the character s1ongs you have supplied foe O and O35 are displayad as labels for the hori-
somld and vericl axes of the hislugrum, respectavely. OF can be o strng of up o B0 characlecs,
amcl 008 a5 many s 24 ¢ harscLers,

Comsider dhe Bollowing calling sequence:

14 LM var e

H] L — B NWAL L P O Belerl graph number.
L ORI — Q%10 T

) VEID) = 100 b 1] 'Fill ¥5 with integzrs.
50 MEXT 1%

£l [ = FNYEC2O%, CFIRST 20 INTECGERS, INTRGERS TIMES TEN™

This fragment wouwld display twanty bars, cach aboer 235 x unies wide (313%%/200% The frse bar would be
100y units tall and the tacnticth bar, 20 anics.

Raasidis hging o useful funetion i own vight, FY %8 15 4 good maodel for new Tunations waul can create Tos
vour gpacial nasde. BASTO-PLLIR hias easy procedurss for weiting new fiuns s, and waur geowing ex jes-
ence withh VT35 progronmine will allasw vow 10 coanbine FNYS, FRNYS FNVT, and FNYE (o creae in-
coEasiely povea Tl eeaphic cammands. Appeadix Cof cs naneal suggesis oslhee fungtions thar you may
Tind vsedul.

i-16



APPENDIX A

FORTRAN (PLOTS5) ASSEMBLY AND LINKING PROCEDURES

PLOTSS is supplied in both souter and ubject form. U the PLEF] 53 Gle in vour kit is laboled PLIFISS M AL,
s a MACHKO-TE source Gle und must be assembled {Seclion A1) und then linked d0 2ach progran: you
wrile thut containg PLOYISS calls (3ection &.21 I vou are given a prewssembled object fie (PLIYTS30RT ),
you only have Lo follow the linking procedurss for your Opetating system.

A1 ASSEMBLING AN ORBIECT FILE

This procedure will leanslate the MACKO-11 assembly langospe cods in PLOTS5.MAL into binary ma-
¢ hine instruclivns. You must do thiz job and Lthe linking procedute shown in Section 4.2 before vour pra-
Eram will work,

Nuppose wou ane using & POP-01534 compaeoor with 2 poshbuctnn comsole, two RES disk drives, and the
RT-11 nperacing s yyoom.

[

-l

Pul the DECpack conaining PLAYT3AM AL o [Esk 1rive 1 (MM 1:) and close the door. Fush the
swilch oo Lha disk drve panc] Foom O DD BLIM.

In the samne manmet, Joad vour "Syseem sk inte Drive 0 (2K This disk should concain an RT-
11 aperating system, the MACR-11 assembler [MACROSAY), and the Syarem MACRO Likrary
A5 AC SML).

narl [he B T-11 svslern by These pooeedeces

A

Fush the button macked CTRL un the PDP-1124 uod hold il down while vou press the
BCRIT button. The leroina? will display 2 list of ool numbers fullowed by Lthe § symbol.

Trpe The pwo-later device code un Lhe termnal Lhat represents the stotape device containing
¥iruT sysienn Becouss we are using BR0S disks i our saumple. vou would 1ype the under-
linned sy mabls:

UFITTR. 012456 127645
SDK <CR >

The somputer will readd 1the bosirap [rom vour system in Urive O, starl the BT-11 zystem,
and digpday The sssier ile, for esanaple:

RT-11 I/G Wil

Theo the system will display 4 period L) acche l2Fmargin, meaning that jciz ready 10 agee o
§yslem communds.



FUR FRAN G TT0 dsseenbie vt LiREsr Froeesines

Aszamihle Ahs PIATSS aljoct Pl by teping tne undaelined pars ol thess lines.

JUMACR < CR =
ARLOTHA=NK L PIOTE < CR =
J.TE

Thi sccid wslerisk shown abese will not appsar i P asacm by af the ehooer 0 s coimplele, Taex:
Irium Bl AR CL, you thon ovpe "Contral £ by 2nlding dosn the CTRT kes o zhae rermnimal whidls vou 1vpe o
CLoALchis nine PLOFTAE00RE has heen ercated nn DEske O T eow want che few abjecn file oo he placed on
ek 1,oype DR PLOTSS on both sides of the coual sign racher than naly the righe side.

[ wou are wsing aditberen: comparer:

Follmw 1tha cusmorare proccdunes ot bootsiragping the syatem and then hegin wach Srep d ot
the pravines assembly procedure.

1w ara uaing an RSX-15 sysc—:
Whe= vour MTOTIA source o & DECmpe INT Tor RK disk (D)

2 MOU DE:tor DT MLOTSS <CR >
=MAC TLOTEE=DK dnr DT I[200, 2001 P1 (TS5 < CR >

W3 P raar SO TCE 08 i MagnSng g

20 ULA 37 o BS=MT: Gon M [200,200] PLOTSS M ACTHIS S CR
DMACPLOUSS=RLINTES <O

Dot provederes will assemhble PLOTS3.00) on the system daviza, placiog e object 1ile in
e LIC under which yoan havd logged cmolo the system, Tha additional FLX command is
necessury in the seeond step hacavse The muwpenetic tape s in THS5- 11 foral

TF yomn e uzing an |AY swslom
When your PLOTS5 o is nea DECtape (DT ar RE disk 1K)

PLS = MOUNT < CR =
CEVICE? DK (o BT < OR =

VOLUME-TD? PLOTSS <.CR

FO e b ACTRC DV AT T.'Il'l DA 2O PIAOITSS < CR =

Wihen youn PTATS S seaarce s on magnatic tape:

IS = MOLNT/FORFIGRNAOVER RINE YOLUMEL < UR >
DEVICF? MT: 1ot MM % <R =

VOLUMF-TD? Pl OTSS < CR =

PG =CORY <CR >

FROMWT MT far M (200, 200] PLOTSS M ALY < CR >
TOT* Y (R

POS > MACRD PLOTS <R >

AR geher prowedoce, the assernbled file PLO P25 OOT will exist on the syatem deviee with
the same LNE ander which wo lopged on e [AS.

M-T



FIAR VRAN FPLOTI30 dsvenilie o Link iy Procedions

It ynus storage devices e nar BREO disks:

The only chusnge os The teo-le e code Gor e e vice, Slandwed codes mclode:

CY: = Apnw dewice wlenlilied befurshand es the system device Mo wour wstalla-
lun.

DO: =  RPO4,BEFOS, or RPOA sk doive.

DX: =  REX0I loppy Jdisk™ Jddve.

OT: = DCEClape drivs

CT = DLCoasselte lupe doive CRT-11 cnly),

DI = LRIMAAO3disk deive.

M T' = TLUI0 mageetic lape doive,
®M: TILTLG 1mmogoiete Lap drave,

A2 LINKEING AN ORJECT FILE TO VOLIR PROGR A M

AT Procedurve Bor RT-11 Ulsers
Type the undarlined pars of the follvaring RT-11 commands:

RTINE <CE =
*program—nhjoct, PLOTHSF = CH =
L] Tr

orlzra "program’ s she name vou want tor the finghed peagearm, and "abgecc? is che name of the abjecr Hig
finr that program Lthatis, che pucpyr of the FORTRE AN compiler), PLOTSS 5 the objeet Tile g was either
supplicd i wour aodtware kil ar was peodoced by the assembly proeedare in Sagtion AL The "'F' swarch
iclls the TINE program thao youre peagram is using FORTRAN stgtamants and hibrary fonciions, LIWE
will Lok fior the FORTEA™ library (FORLIBOBI on the svstam disk TTFORLIB 3 on somg other siar-
age device, follow 1he PLOTS name wirh " de:FORLIE! ins12ad of 1he /F, wlere Jdo- w3 1he code Tor the
device conaining FORLIEB.

LIME will prinl the sccaond asterisk shown oo indicate that the Tinkage wak succesibul, To exic from LIWEK,
lvpe CFRL

Your YIS program can now be Tan by Lyping
Hoprogram < CR >

AL Procedure for KSX-11 Lsers
Type the undeclined part of the Fallowing command in response to the promptsymbal (=1

= TKD lusk—ubjec WFEL PLOTSS <R

The oume rounser lur "leek™ will be wsigned w the Fnished, cxecuable task image of vour FORTR AN
progrum. The lsbel “obiecl” relers o the compiled form of vour program, and "PLOFTSS" is actually
PLCF155.04), the object Tile that was cither gsupplicd in vouor softwarz kit ar ercaccd hy the assemBbly peo-
vedures in Ssclion A1, The /FF switeh means thac the Flnating Point Peacessor will b osed.

Mulive thul the commuand line has no references tao & FORTR AN Lihrary. The task builder will cxpect 3¥5-
LIT 1o contain the FOR TR AN objot code necded by vour program. IF S¥SLIE & not onoyour disk, or it



FEOIR TR AN (PLANTTT] Azserdelv cieed ik inge Procecfenren

you are using a separale FURTEAM librucy. you have W stale (e sxacr mame and Jocaring of the Libragy in
tha T Heommand, Mot inslunce:

»TKR ask=ohject! FPPLOTSS.DK]: FURLLB/LE < CR

Reapardless of the parncular TER command you use, the prompt syrnhal will reappear when the rask image
imready Yo arc thon ready worun vonr ¥Ta5 program by typing

=RI/Wtazk <R ==

It you reccived the hinare 1ile PLOT35.0K] in gour kit racher than the sowrce file PLIXTS5 8 AL, you
shouwld transfer the nbjoset Tile wowour LITC hetare running TE B, Lsc che BEX-11 MO and FLX com-

mands degeribed in Soction &1, The only change reguited is making the Bic name sxtension OB instead
of Mag

ALY Procedure for 1AM Lisers
Type the underlined part of 1the following command in Tesponse W the Progrem Development Svstem's

prozpt swmbol:

PR =10%ECTASK tamk nhjoct PLAYTSS <{H >

wihere rask 15 1he pame o want for the finished, cxccutahle task imegs and ohjoce is the name of the fils
wantaining, the sompiled Sem of your main program. PLOT3ES represents tha file PLAOTS5.0E], which was
eltbier supphed in yoir safpaarg Kitarorgated by a provines assembly of the dile PLOT 33 AC. The PIIS =
prrcnn g swrrybol will reappear wrhen the task is finishod and ready to run, The [AS [LIMK wility asswmes
Chat rle Floanng Moint Trocessor will ho usssd.

W hzn the 1 [INK prograrm is hinished hoilding the wask, the task can be cxccuoed with tha command
POE =B LM rask < CR =
BF wonn received rhe inary filz FIOYTAS00R) in vour kit rather than the seumce Gle PLAYTSS MALC, rou

shoitld teansfor PLOTIZ.0R) o your UIC hetare tunning LIS K. Use Lhe same LAY MOL N and OUPY
comimaads deszribed in Seation ALl changing the MAC extension in the COPY command to (8]

A



APPENDIX B
SUGGESTED PLOTS5 APPLICATIONS

This appendiz vonluns sasmples of FORTREAN subroutnes 1hul combime vurjous FLOTSS culls Lo
achizve “higher level® [uncions. For exaziple, vour use of w VT332 might ceyuire the disploy of o lucpge num-
ber of wruphs, in which cwse vou cun wvodl o large number of PLOTSS calis in your program by fuilowing
Lhe I&chnigques supesied in Lhis appendix.

Mol all of these roulines woeld be needesd by evecy user, and there is Tarely sy suving in execuliun speed.
because lhe routines resull in just aboutl the sume number of PLO 55 culle as would ocour unyway. The
wd vunlugee of subroulines is lhut Uney allow rou so defing, debug, und save an eotire proceduce, which cun
then be reused a3 ol1en ws necessery wilhoul Lhe risk of new programming errors.

Yo enn Loy Lhe routines suggested in this uppendix by compiling and linking them as vou did For PLOFTSS.
You may [od that they cun be used ux they ure shown here or that some additional mouodilications would
Muke lhem mure spplicable o your needs.

Nidive Lhal these subroutines use the fowr-arpument form of PLOYTSS. The leurth argument is the 16-2Te-
menl urmy STAL and i 35 pluced in & cuniniom 2reg lubeded 5TATLS. The wie of sweh a common siatosy
luble sllows vou W share 1he zume slaluy intormation between zny number of rowtines. Wicthin cach rou-
fune. indrvidual elements of I3TAT cun be exumined and changed to conerol the overall status of the ¥T33
dizplay. or exumple. the elemnent ISTATOE) stares the current graph number; 1ISTATE] cquals 0iFLreaph
Disin use and 31l Ciraph 135 in use. The full Jist of status table clements and chekr uses is 25 followy:

IZTATI: Lopicy] unit number ot tecminal.
ISTAT2N: Event My umber lo be gsed.

ISTATIAN X stalie of origin,

IST AT ¥ vilue of arigin

18T ATILAY; Work eegister (do ol chang® contenls?)
IRTATI): Wik cagisies.

ISTATIT): Ceaplne 2iaius dedds che cureend Lotal Toom IRN AR
1STATIHI: Ol Crraply Ous i use: B Groapd L.
ISTATIA): Crraplne code switech 10=00T, 1=0n}.
ISTATCOLO: Wi k register Jor veclors (de ool change!).
HUALTIL ) Charucter counl TRSX-T1 only)

1S0A 1012

ISTATTLh): Cheracter putput bufer (REX-T1T0.

B.1 INITIALIZATION

L mcel applicalions, 1t 35 useliul Lo have a routine such as the anc shown here tha will reoum the ¥T35 o
SOrTLe inilial slile u$ preparulivn [ur TURRIRE @ ICW progran.

SUBROOTINL LNIL

COMMOMNSETAT S/ ANTATI B)
DATA IFTAT L™

E-1



ssrevied ML OV Apndivatiaes

CALTLPTAOTISNA 22 051 AT
CalT.PLOTIAN 4 051 AT
CALLTLOTIS52, 11312, 18T AT
RETLRM

ENT

The atatement CALL [MNIT will fhst olear all alphanummeric text froon the seoeen und than wiil disable gl
graphic figures. vizaring the screen of graphs displuys ax well INIT is therelure o pood example of o
starting coulione” for o graphic proeran,

Bl GRIDS ANDCCGORDINATE AXES

SUBROLTING GRICCICk [
COMMONSTATLUS/1STAT(LA]
CALL PLOFAAA 14532464, 15TA L
Bl i (=i 312
CALLPLOTARAG - LOISTAT)
Do 2 1=1255

z CALL PLOVAA4.0]-LISTATI
D dl=1a10 10K

3 CALL PEOTASEE -1, LISTAT
Py 3 1=1 236010

4 CALL PLOFTSSITL-LIET AL
EETLIEM
LMD

Lhe numbess yuusupely ot 03X and 110Y in @ CALL SR stalement will e Llhe spusing in scresn umils
Delwessn The verlicel and hosizonbal ines, respectivaly, GRITD will 1hecetons display a reclanpular atid on
the soreen, which can b superimpusced oo other figures such as arephs and histoarams, 0GR LD s called
severil limes in Lhe sume praatam. o will srase any old grid betucs displaving o naw one,

Tudispluy only o v axis al the efl edpe ard a2 x axis al Lhe batiom of the sereen, ese o CALL GRIL stae-

Tre methkers deseribed in Chaptar 2 {0CMID =~ A1 are the best way W mark olt 2 areph in the o direction,
You may, newewver, want o rut a vertical seale nnoa gruphic tigers a5 well. With a couline such ay CeHELLL
v aould, for 2eaople, seale the scraan verdeally in ineremenes of 20 wniks by calling GRID wath LXK =
3171 ancd I0FY — 20

B3 {RAPH PLOTTIMG OLTINES
The exanyies iy thas secinn seeest "canncd” procedurzs for the masz comman wie oFf Y1552 plottinge
wrhe oe ghadad graphs ot alrgady computesd doea.

SURROLTINE GRAPHIMIARR AY)
COMMONSATATIUSASTATS)
DIMENAION LARR AY{311)
S1IMRER—IATAT{H N

CALl PLOT:307 MLIST AT

CAall PLOT3EA 25T AT

CALL PLOT3SZ 14 (MU MBER 11142 TN MBER- 115710, 1517471)
CALL PLOT3S0 -MIARRAYISTAT)
CATL PLOTSSOL - NUMEER, ISTAT
RETLIRN

FMTa

H-1



Sgresied PLOTIT dppdivations

Whan vou wieil2 o ©ALT. GR APH statzmizon, 2 graph will appezr chae dizplavs the firel X points 'Tom [AR-
RAY (wherg TARRAY is snmc inteper array Lhal vou have lled wich the puinls you wanl jo display

Thiz particular ¥R ATH rmntine zlsn switehoes auromaticzl |y betwesn Crraph Qund Ciraph Lo Lhe Salloae-
ing manner:

1 afera CALL TMITatarcment, Call GrR APH will wie Creaph oo pled Lthe atray v supply.

2 IIGRAPI iz caled a saeond time in tha zama pregram fwithout calling INIT againd, the z220nd
grapt will appedr as Graph 1, aupenm peaed nnCrraph O

Y ITGRAPH is called a thivd time, the now graph wizl e Crraph M again, crasing the ald Crraph 1 bz
g Grapn | enothz sereen, The crasure of the nid graph is done by drawing a veetnr from rhe
pint L0001 e the preac A3TLID, which is a short mathed for rezecting all che v walpes of a eraph o)

4,  Censzauently, all even-normhbered calls tn CrR A& PH will creace a new Crraph 1, and add-numbered
calls a now Crraph 0

SUGROUTINE 5H ATIONW

COMMONSTATUSISTATILRY

MOMBLER=ISTAT1/5

CALL PLOTAS(2 1+ (- NUMBER ¥ 8+E, [1-NUMBER 1" 2-2 ISTAT)
RLTUIREM

EXD

CALL S1LADO conve rls wosrulas gruph e ashaded graph.

[T wou wan? W “shade’ g paricula graph, oo mwsl call SILADCH mensdontely wler culhog GEAPLL Tor
gxampls,

CALL GRADTICR00SINE)

[Flot the sins function an Crraph 1]
CALLSHAIXYY Shads Crraph ]
CALLGRAPHOZOLCOSINED  [Ciraph 1]
CALLSHADKYY  [Shade Crap 1]

Shading is a useFzl practice for distinguishing rwo graphs, For 2xample, the s and cosioe grauphs have
axactly tha wama shape, and anoarc ~soch gaziae mo tell apot of ane of 1ha i s sidled,

SLEROCITINE RARSIN AARRAYS
COAMOS AT ATUSTST AT A
NP STOM TRARDI M 2 JARRAY (5120
MIIMARR=TST ATIEI/E
CATL PLOTA0,0TSTAT)
CATL PEOTSS(R. T I2.005TAT:
AL PLOTASO2  —(NUMBER+ 12 ISTAT)
WIHTFH=312FLOATIM]
M1 1=1,M
IRATLT=1*%I10TH

1 TRARC ZI=IARRAYI(L)
CALL PLOTSS M 0 IBART 2018504 1)
THF2T=].



Suggested FLOTAT dpplivavions

CALL PLOTS 38, IBAR ([L1LIBAR ([2LISTAT)
CALL PLOTSSIT IHAR LD BARITH12LISTAT)
CALL PLOTSS(1,1-NLUMBER IST AT}

CALL S1ITA LKW

RETURM

EXND

-

BARS ¢reaeas a special 1vps of shaded gragh called a step hislograny, o "bar groph” BAKS will display N
vertical shaded bars of wadth 28 2/ o0 1he sereen. Tl bacs will have heighits egqual 1o 1he 31 N slemenls
of TARTLAY. Thie cxamala of 4 hae eraph routing has the same e hansms 4 the previous GRAPH rou-
ling for switching between Geaph Qand Geapl L and foc ecasing old grophs (the feeruing veclor").

B.4 LABELING A GRAFPHIU HSPLAY

SUNROUTING LABELIXLABL IVEABL)
COMMONSTA TUSASTATIE)
LOGFIC ALY IVLABLIZ4)
CALL PLOYI S3{5.0. 23 15T AT
CALL PLOFISM{ 12, INLABLIYTAL)
L2 )=1.24
LE{IYLABLOL ) CH) T 4
CALL PLOTSSYU-1,15TAT)
CALLPLOTIS(12,1,1YLABLI), ISTAT)
4 CALL PLOTSS (800,23, 15TAT
CALL PLOTSS(130 ISTAT
PALISE
CALL PLOTS51392,15TAT)
EETURN
FND

L

LARET. wiil wse the tan atrings vau cneer For TXTAEL and TYL.ART. as axis lahcls for the x and y axcs,
respectivaly. Mote that the labelz youw supply must be 2nclosed in single quataton marks '} tn idenedfy
them as alphanumeceric srringzin FORTE A™ symhalagy.

The x axis lahel will appear on the very haam line of the screcn, belaow the ¥ axis. I can be up o B0
characters Tang fincluding spaces).

The ¥ axis lahe] will read From 1op to bottom (one leteer per lined and will appearin "Column (1.7 che Pelt-
most eolume of the screen. This calamm is 10 the 1201 of a vernical ling at ¥ = 0. hecause the wraph area of
che Y55 is shigdnly semaller clian 1he alphonumecic acea. The ¥ axis labal can be up to 24 characters lang,
trluding spaces.

Mutice el Lhe LABEL coutine sends Lwo escaps seyuences. The Licst one holds the sceeen t0 prevent the
31 OF messape [rwm interfecing with Lhe displuy. The scresn well nol be released wonl you rpe a carviage
retumn for o "HESUIML twsk” commund in BSK-1§ systeme), I you will b2 0sing TAS. replace the PATSE
slulemienl with Lhe slalemenl pidr

REATS,IIKR
5 FORMATIOII}

The PALSE stulement will b2 igoored i wn IAS execution, 4To bring the erminal back ta a complewely

normul state alter Lhis socl of procedure, peess 1he ofange SCROLL key uniil the STOP message and che
pperuling sysiem's prompt symebol ceuppear.)

B4



Srpesied PLOTAS Apnlicatinrs

H.5 ATTACHING THE V5SS A5 AN OUTPUT DEYICE
The subrouting A71TACH wssipny logical unit 1 1 the terminal number of the ¥T35. Than the roucine
stores ILLIMN =T anl IEFM=1in the states tahle. This subroutine shovld precede any ather PLETS S calls in

a program.

SLUHROUTINE ATTACH
QOMMOMSTATUSASTATIS)
WHITE5,1)

i FORMATMWHAT 3 THE VIS5 TERMLINAL NUKBERYY)

RLALS 2 NE

FFORMATION

CALL ASNLUNGLTT NR)

CALL PLOTSSLLISTATY

RLTLR™

END

o ]

When you use Lhis coutine or any ciher thar aitac hes the Y153, rerember o detach the YT335 st the and of
lhe program.

CaALL PLOTSS{0-1,(LISTAT?
EMLD

M{FIL
ATLIACH wiil only work with [AS or R5X-11 systams.

B-i






APPENDIX C
SUGGESTED BASIC-PLUS APPLICATIONS

Chapter 3supaestsd Lhat vou may want wo design some BASIC-FPLUS Functinns of your own, using the fnor
Circliuns supplicd in your kit (FSY35, FMY R, FNYT, and FYYE) a5 huilding locks. This appendix gives
vull 4 lew samples thas show the Four Fonctnng as they might be enmbined o viekd even highe:-level, and
therelocs simpler, graphic suppare

Your Y55 software kit is sapplicd cicher on RENS disk, DECrpe, of TNOS-11 foomas magnes 1ape. TUse
Lhe Fellowing proceduncs coowrioe the T35 saftwa e onto your RETS!'E sysiem disk

lar KK 0Y disk distribozion:
[, Place the B Rusydskin disk drive 0 (THCO: . Closa e door,

2. Luwgonte the svelem and cvpe the rollowing enmemand in egsponse rorne READTY message:

MOUNT LIK W55 <R =

Mo hange tre device number oo K 120 vau arg using drive 1]
3. Muw usethe PLF program to eopy the disk;

RLALY

IIF <Ol >

. JUFIP W LREION printed by system

#5Y VT35 BAS=DR0: Y55 HASH0,200) « R =
*1Z

READY

DISMOLUNT DEQ. VTS < CH

For RECape distritoacicn:

The same procecdure i3 used us for KK disks sxcept that the device code, wherever it ap-
pearm, shaaid he DT (o DEChlape drive 00 ar [0TD: tfae driva 10, The MOUNT wnd
CHAMOUMNT comunands ooy nol be necessary; chock wich gowe sustern ranager.

Fur magneric taps distribucion:
B EATYY

MOLUNT MT: < CR =
READY
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Srigeesded BA K- ML O A priicenions

PLE <R

#3Y ¥T55BAI=MTO 200, 2001V T35 EAS TG <CR =
12

EFADY

DISMOUNT MTOGTINLOAT <O =

All of these pooked pres will wrie ke Gle VT35 BAS ondo 1he sysiem disk uader the account that seu used
o Lo om.

C.1 INITIALIEZATIONN

‘The standard Munclion F&7 s called an initinlzation funclion because il srases old graphic displays from
Ihe screen und relurns Lthe ¥WT52 termanal 69 3ts initial slale. rewly Lo receive new rraphic programming
instructions. Whul FNY7Y does nol do, howeyer, iz Lo algo clear the seresn of the letisns and oumbers thal
make up e alphanumeric part of u displuy. [0 other words, FNYY peclorms a "single” instializetion : 1he
graphic displuy is clearsd from the screen. buc the adphunumeric display cemains. FMYT s thus uselul
when you wunl 1o chunpge from one gruph W Lhe nesl withoul chunging the lubels on the axes. [n olher
cases vou might wunl Lo combdine 1he arup hic initializaticn of FNYT with o second inimiaiconlion that clesns
Lhe alphanumersic inlommution (rom Lhe screen as well. Consider this exumpls:

LS040 EMEE FMVY

TSOLO I = F MY SEUS O 0% Mwrsur 1o hoeme pusitico.
154020 1Y — FNYSEI00 000 415 ) 'Erisr seoosen.
15030 FNFEMI

FMWY is a ditferent kind of zinglg inittalization; it clear the alphanumene dizplay from the screcn but
leaves the graphic diaplay aloneg. FYNYY conld be used by itself in a programn vou wrile. or il could be com-
hined with FM% 7 in ver anathgr function chatl pertfarme a "doal ™ indcizlization:

15N TIEF FRW1

[S5EN 0= FMNYT

1A T — FMYH

15070 FNEMD
i your graphic aragrams contained these function delinitions, then the statement D = FRYT would clear

anly the graphic display, T — FYYY would clear only the ulphanumene display, and 0 = PNV weuld
clear botly displays

C.1 GRING AMD COORDINATE AXFS

164000 [EL IPNV2I0 5 )

To01 3= ENWSO25 1%« 2% 4+04%.0%)
16020 FOR 1% = 1% T 512

1hl30 [ = F WY S0E,1%-1 %00



Sngregied B4 S0P U5 Applicofons

| 5040) MEXTI%

160ESE) FOMR D% = 1% TCh 2364

16Nl 12 = FMYS{4% 08, 1014

LHOT NEXT I'

144180 FOR %= 1% TO S12% STER D%
T T3 = FWWS5% M- 1%, 1]

17100 NEXT [

17110 FOR T8 = 14 TO 136%. STEP T12%
1720 [ = PN, LS 1% T4

17130 NEXT 1%

17140 FMEND

The seacement [F = FNW2{10%,20%.1 would display o cecrungular geid on the VT35 sceeen, with the verlical
erid lincs separated By 10hwnits and ths harizontal lings sgpaeated by 20 vnms. This pacteeulace defigacion of
%% 2 is writlen in such 2 way chao if FM%2 i3 called scweral fimes in the same program, Lises 16020-
16070 will crase the ald geid before a new ane is displayad, Grid Llines help give o graphic disploy o viguad
scdle; for cxample, when yow display & geaph on the soreen, you msdy wanl M koos wheee the pomnts x =0,
x =25, and ¥ = 50 are Iocated and what 35 the appeaximate value of the geaph o1 1hese punis. The muckers
deseribed in Chapoer 3 will marg graphs al chosen X pasiiozzs, but Thal fewtere will oo pive guils @ muoch
rmcrical infnrmation a5 won want, As an aliecnanve tr actually Lubeling 1he svreen wilh numbers. you
cowld digplay the graph and 1w n wrice the st emans

L= FNY2(23% 3%
This slalemenl would cover vour graph with a "checkerhoard,” scaling the graph io both direerions The
secund line from the left would mark the position © = 25, the thind lige, ¥ = 30 and o facthe o the v

direction, you eould vse the hardzonczl lings, which woeld he 3 uais apod, 1o 2simote he value of any
putnl on ihe rraph, wich an accuracy of ahowut 2 unis.

You eould also use FNY I to put just cwn impartane ines, che ¥ aod ¥ axes, on e screen, us Nolluws:

B} = FMNY 3T 20, 2304}
IT vuu Teok back wo the definition nf FNY 2, vou will 2ee thal 1his slalement woubd make 15 Y2 slop afler it
had displayed the first line in cach direction, s thar you would bave o singls verlival ine ata = U (the
asis) und g single horizontal line at y =0 (the ¥ axis).
Toslly, oucice that Line 10010 of the FNY2 delinition enables both ine 1ypes bug doss nal allec, any ugh-

2r1ype of gruphuw Migure. Bocause FMY 2 anly affests e display of gnid tines. you could display one graph
aid vhange the grid scale gz many tlimes 55 Neeessary oo ge The right resull
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C.d DPLOTTING GRAPLS

Besawse the VT35 s 30 often vsed w display graphs, s wseely convement o have o sepacule (unction
prepared ol perfouns all the necessacy initializancn, 2oabliog, graph aumber selsclion, and display in
i step, Toee Tenenos FNVE defined below, is sygessred Do tlig puoposs,

L5100 DL E MY NS}

L3110 13 = BN 5[0, 0% 1)

15120 [3= B0 14 00

15130 13 = FNVI3% 1% HC T TR 2% 0TS = T4 1% )
15140 [} FIW5E3%, - 0]

1515 [} = FWY 3013, 1 50 000

1516 FMENT]

Wou should Lake note ol the falleaing unusual rcacutes of this funetion detinitine:

1.

Line 15020 drawy a wactnr From the origin 10,00 w0 1he hoteomn righe carner £311,00, Thig s ane af
the simplar echnigues for 2rasiag the previous geaph for a particalar graph sember, since dreawing
such a vector Tillz wp the approptate regster of the VTAT mraphoe memary wirly 51X poacs, all of
which e o valde of O

Lime L5130 uses she vanabie C7%, whigi 13 e izl viaciable el $1aces he cunent goaph
number g 7% = 0% or [%), You oy recall om the wredustion 1o Chapier 3 o you
should avoid vsieg inlecoal vaciables o your peogem Do s 2ase, owews), the vacible 07% 15
wsend Lo Lhoe poogrand Do The same purpose for whach ois osed inreraally. You should, of ¢ourss, use
such smlecmal viaciables wiby ciaotaon, because chanmng thair mameneal waloes would atfect the sta-
Tus ol Lk display

Lins 150340 15 =imply e stamdand FMY 3 call Tor cieating o graph from the array %3, In nchar
witds, yuu should assign 1he values you want i geaph e the aecay Y3 belore writing D - FNY3w
vTeale Lhe gruph. Liog 15040 will theno plog che First N3 poanes Tram W5, starting with an x position
af 0.

Line 15150 will swilch Lhe rraphic deplay [rom Geaph 0 fa Graph 1 and back to Graph O again
sulomalically = FX%3 15 culled severab limes in 1he same progean, The first lime FNV 3= called
from vout program, the graph will gppear e Graph Q0 the second e, o3 Geapht 1; and 5o faerke. 1F
4 vary iargs number of graphs are displaved, jusl remember 1hal the eveon-numbered calls will cre-
atc Ciraph 1and che odd-numbered calls will creale Sraph O

.4 SHADDMNG A GRAPH
Thiz 2g¢tinn suggests another function, called FY Y4 here, thal “shades® o graph, convering it from i nor-
rmal geaphn mads wp of points oo ashaded graph.

13170 DEFFNY4
L5180 13 = PS8 1 % 1O T3 808, (L %-0T5 ) * 2%+ 1340
15190 FYENLD
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FW¥4 uses the variable £, the graph number, i the same way as described for FMNY 3 FNY4shoukd he
calted immedinlsly afler displuying the grupl thar sou wan oz shade, becanss FRYE will only shade che
graph with the mast recent graph number, for example:

L5206 WA Ep=5111%] PO 1%=0% TO 5114
INLCONTAINSSINE WALULS

L5210 D=1"%y8 LR ASLESCHEEM,

L52x0 D= FNY3I512%) IPLOT 312-POMMNT S1ME.

15230 D —FXxwd SHAPRETHESINE GEAPH.

15340 WA= T0%) HOR D=4 TOFEL TS

CTONONT ATNE DORINE,

15750 L= FXY30512%1 TPLOT A 2-P0OINT COSME.

In chis cxample, the sing gropl would B2 shadsd, bul the cosine graph would Temain a sandand "poinls
ploc” graph. Shading is very us<lul in jus! such g vese, because the sine and eosing graphs are slenlwal in
shape and can be hard o reil apact untess one of them is shaded.
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Alphanumeric wrrav, 2-14 Memenstralion Prugril,
Alphunumens mods, 1-1, 1-3 RARIC-PLLS, 3-2
APPLND slalement, 3] Disrinatinn point, 1-3
Artews, 1-3 Diawices,

alphanumens, 2-14 srorage, A-2

platting graphs Croa, 1-3 Dizubling graphic Mpwres, 123, 2-3, 3-4
ASCA[ charucler. -] [Chsplay,
AsM LN, 2-2 suppressing text, 2-1%. 1-12
Assioiong wgucal unn oubers, 242 Dis pluy-only device,
Allommalic canying, 2-16 3-12 VTShasa, 24, 3-3
Autormrie geapis oumber swinching, B3 -4 Displeying e, 2-14, 3-13

Displiaws,

BARMC-PLLUS definitions, 1-1 w2rlical roxe, 3-43, B-4
BASIC-PLIIS damanstration program., -2 Drgwine vectors, 3-11, 3-10

BHARIC-PL1S programming nales, -2
Hlawny screen, 1-3

Banmsteap, A-| Frahling gruplioe figures, -2, -1, 1.4
Frasing graphs. 1.2
- [ Erasing craphs willy vgotors, 1-4
Lhan?:,;mu“]uﬁ.limll 1-4 Erasingtext, 2-15 2-18. 3-11, 3-12
Charaster, Error reaumn, 3-3
ASCIL L-1 Escape maode, 1-10 2-16
Characters, Escape sequence. 1-1, 2-14, 3-11
digplay of, 2-14, 317 Fvent flags, 1-4. 2.2
erasing. 2-13. 2-16, 311
CLEAR 2-13 Figures,
{E:;lrinlg graplee eemory, 1-20 2-4, 13-4 geaphic, 1-7
“ade,

Ficurcs wich sams graph number, 1-1%
Flams,
cyene, 1-4, 2-2

condition, 1-]
Cpmunas in PLOTaS, 2-2

traileng, 2-4 IMYE tormal, 3-3
LCurnmue slulus Lable, B-1 Froeramin,
Cummunication channel, 1-4 Mvs 3.3
Coslilion vude, 141 penen: PLOTAS, 2-1
Cocndinules, FORTE AN hislugrems, B-3
delining starting, 2-11, 3-4
starting, 1-3 Geperul PLOTSS fotmal, 2-1

COPY key, 2-18, 313
Cupretg, 2-18, 3-12
aulomatic. 2-18, 112
Cursor, 1-2
Pesilion, 2-13, 2-16, 311

Giraph number, -2
Gpurss with same, 3-15
selecting, 1-3, 3-4
Graph number switching, autnimatic, B-3, C-d
Crraphic Nigures, 1-2
. disakling, 1-2, 2-3. 1-4
DEChck. a-l, C-1 enubling, -2, 2.3, -4
nE"_:l'f‘”E* ""‘"E-" -l Craphiv memory. 1-2
IIzfiming starhiog coondinates, 3-11, 3-4 cleuring. -4, 3-4
nch“"”“'_"ﬁ"_ Cayaprhue mede, 1-1, 1-2
HASHC-PLAG, 3] Graphing program, sample, 2-6, 3-8
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Gruphs, 1-2, 2-3. 11
erasing, 1-2
Ploftiog, L-2
ploffug BASIC-IPLTIE, 3.5
plotiing FORTREAN, 2:3
slundled. 1-2
shading egulae, B-3. O-4
staitinnp puesilion fer, 211, 3-8
Crrachs teom aecars, plodtiog,. 13
Crraphsz with wegtors, crasing, 1-4

Hard cop v, 1-10 2-173,0 2-18, 212
Histarams, 3-1

FOLTE AN, -3
FTold s oeen comoandd, 2:17, 3-12
Toene positien, 1-2
Honzonral linss, 1-2, 2.7, 3-7

TAS, 22, 208, A2
Inoludiganicon, -1
ITEL, 2-1, B-l

Line segreents, 1-3
Line-Jruwing program, satmple, 2-3, 3-8
Lines.
horzontal. L-2
plotting hurieontal, 2-7, 3-7
plotting vertival, 3-8, 3-8
verlical, -2,
Listings, 2-18, 3-13
Lowical unil number, -4, 2-3, 3-3
Logrical unil numbers. assipming, 2-2

Mugnelic lupe, A-Z (-]
Markern, |-2
plelling. 2-%, 1-3
saumple progeum loc, 3-10, 3-9
Memaory,
graphiz. L-2
Mezsupes,
unwanted, -3, 3-3
MlU functioe, 3-13
Biude,
Wphunumers:. -1, -3
woape, -1, 2-18
rraphic, 1-1, 1-2
terminal, 1-1

Mamc,
Lk, Z-16
M UL churacler, 2-14
Soumibeer,
yraph, 21, 14
Torical unil. 1.4, 2.2, 3-3
terminwl, 1. X2 33

Joufew

Cheecland program, 2-2

Panze. READ for programmed, 1-7
PALISE statement, 2-7, 2-14, 2-14
PLOTSS,
Com mEs in, -2
PLOTAA Tormat. g2naral, 2-1
Plolling graphs, 1-2
BASIC-PLLS. 3.3
TORTEAM, 23
Moling pruphs [Tom armsvs, 13
Ploitiog bhegeoncal lines. 2-T7, 127
Moitiog celackers, 2-9. 3B
Ploltiog single punis, 123
Plviung veclical lines, 2-5. LB
Tl
destmyatcd, -3
sile, 1-30 2-11.0 3-3 1-%
Pz,
cugser, 2-13, 2-14, 3-11
hame, 1-2
Pasicion far graphs, starting, 2-11, 1-49
Trogeam,
mvellaid, 2-2
sl tor rarkems, 2-10, 3-9
sanple far veetors, 2-12, 3-10
sample graphing, -6, 3-6
gam e ling=drawing, 2-8. 3-8
sampHe text-display, 2-14, 3-14
Frogrammed pause, REAT fnr, 2-7
Progeameming rules, BASIC-PLLIS, 3-2

READ for programmed pausc, 2-7
Regjsters, 1-1. 1-3
Regular graphs, shading, B-3, -4
Ralease sercon eommand, 2-17, 3-12
RESLME, 2-16, 2-1K
Rzturn, grror, 3-3
REQ:, A1, {71
RSTSR, 1-4
RSX-11, 1-4, 2-2, 218, 2-18. A-2
Eulgs,

BASIC-FLUS procramming. 1-2

Ramc graph number, figures wilh, 315
Bample graphing program, 2-8, 3-&
Sample linc-drawing program, 3-8, 3«8
Sample program for markees, 2«10, 3-8
Samplc program for vestors, 2-12, 2-10
Sample texl-display program. 2-14, 3-14
Scale, verticdd, B-2, C-3

Sereen, blunk 13

SCROLL kew, 2-18, 3-12

Scrolling, 2-17

Selecling geaph numher, 1-2, -3, 3-4
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Sequence, escupe, 1-1. 2-16, 3-11
Shuded grupks, 1-2
Shuding regular graphs, B3, C-4
Sungle pants. 1-3, 2-5, 2-11, 3-5, 3-B
Stacung eoardinares, 1-3

defining. 2-100 3-9
Stasting position for graphs, 2-11, 32
Haus able, 2-1

ciowrvennn, Bl

use af, B-|
Storage deviocs, A-1
Luppressing eyt display, 2-14, 3-i2
Swircking wwrminat mndes, 1-3

Tahle, atatus, 2-1, E-1
Task name, X-1h
Tarminal mode, 1-1
mwitching, 1-3
Terminal number, 1-4, 7-3, 3-3
Text,
displaving, 2-1&, 3-13
craging, 2-16, 2-17, 311
Text display, suppreasing, 2-18, 312

Iy

Texr displays, vertical, 3-13, B-4
Texc-display propran, ssmple, 2-14, 3-14
Trailing commas, 2-4

Unwanted mossages, 2-3. 3-3
Tlge nf zrarws tahle, B-1

VS, 3-3
Vocoor,
roroing, 14, B-4, C-4
Yootors, 1-2
drawing, 2-11, 3-11
orasing graphs with, 1-4, B-4. -4
sample pragrum for, 2-12, 3-10
Yertical lines, t-2, X-%, 2-R, 3-1, 3-8
Yortizal seals, B-2, O-3
Veroical toxt displays, 3-13, B-d4
Y7135 as adisplay-omly dewvices, 2-2, 3-3
YTas Bak 3-1

X pcition, seareing, 2-7, 1-9

Faroing vocwor, 1-4, B-4, -4
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BLADER'S COMME™XTS

LYTE: This borm is For decemer: comneots anly. DICITAT wall use eamneents submitted an thls faran ar the
corapiny's discretion, Proalems with sofowaee skoold be saposted on o Snflwasre Pefomianes Report
[SPH] form. W vou sequice 2 wiictcn eply amd are eligilde Lo receeve noe ungder SP 1L servics, sidmit
FruT commets ap an SPE form.

[Hd you nd =oTocs in shds meanwal ™ i so, speccfy by page.

Bhic] wova tind this smamal enderstandable, vssbls, and wellorgamezed® Mease make sppgetives lor oo inent.

—_—— -

i there sufZicient docunsentsion on aisociated system programes reooired for wie of the software described i this
manual? [T not, what material is mizsing, ancd where should 6 be placed?

Plaaze inclicate The 1ype of user/Teader that you most aeacdy represent.

3 Assembly lunpusge progranimet
O  Hipher-level linguage propgremmst
2 Hgrasional proprammer {expedeneed )
O User with litle propramming expericnas
%lugernt programmer
1 Moemprugrammer interested in compuier cansepts and capahilisies
Hame . IDate
Chrpanizateon _
Sbeeet -
ity Erate Zip Conle R
ar
Country
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