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PREFACE

MANUAL OBJECTIVES

Fesmiinal sct-up fowtures, bl s, 1nsc fearures chil alloee e 1o adajpr
CIGT e Imany operaime envirmnic i,

Fedil3 the Bemode Crraphics Tnacrwazion Sk the wraphone Tangnase oo
1ge to-Jisplay araphivs on the GTGT manitor scree

Frozramming oo and examplzs bor propciumn e Lhe perminal and
wsing GLUL rraphice,

INTENDED AUDIENLCE

Thiz spnual s Tov programraers cesponzitle fo jwozramming Lermio|
Ceplursy and Tow programminge griphbivs.

STRUCTURE OF THE DOCUMENT
The manual s threy parls:

Part 1: Getting Started rovides an overdews oo GG sompnnens and
architeerure, Vhis g alse deseribea oy woosee pp the ermeinal o work
properly ik diclerenl nperating sitwations: s all (e leomingl fearures thal
v waee condral Troone the keyhoard.

Part 2: GIGI Graphilce introducss graphiss conccprs and Lhy Reils
prilpiies ngeage. This part of the maoaal alweenataing reference inlornms
Gen on pll al the Be@Ts commans il heir sentas.

Part 3 Programming GIGI cesciibes how o oorogrem e program-
mable kewpad, wss lociior cocile, and program usinge escips s=qucnoes.
Ala, thie pare provides eample of graphios progromming in high-level
lenguapcs such-as BASLIC amd IPASCAT.

ASSOCIATED DOCUMENTS
GG BASLC Maoual Order Nusnfer A4-R3354-TK

Hardware Documentation

VRO el Listailaiinn and Crencr: Bannal
Clrsler Appriber 180 FROANLTN

LAJABRCY User's Ciaide Crder Sander B3SO0

Bofhware Documentation

LGN piowides salmwar: thar can run on many LG UA L operaring systome.
[or example, WAX VAR, RETSCE, and LOPS-HL Ask your DTGITAL
sules teprewentarive for informadion pbouwl wewe softwars packages,



Peedara

CONVENTIONS USED TN THIS DOCUMENT

Braces: indicule oplicnal enires; vhouse une or more of the slements
within the braces, Al porenibesss and brackels Lhal sppear within che
command synlpx mgel b eoded s g,

Ellpaes: indicire tha Uhe precediog comomand element or elemenis may
b Topcated.

Italica: indizates & vanahle enrey Toe o BeGLN conrpznd oplivn, both in
reniay spocificarions and in derailed Jeseripliong of opliens,

The following sareple syneay speciicarion illosiraie: (hews coovenlions;

| Breces enclose aplional entriz:

i ! [X-dow, ¥t |
o | reCiion |

I e g - wer iR - i)
Elipses mean a wyntax alement

gy be rapaatsc

Italica specifies a vaiisble s ¥









Getting Started

e
Chapter 1 introduces GIG1%S Comparants
and deserites GIEF‘S Terminal ﬁf‘-’:hItEﬂturE

E.hqpn,-.-r 2 containg informaticn on tha
tg:mlnal set-Ups, featurss which alluw you

tol adapt GIGI o many cperating
_'EI'I'UIFEI'I ITIH'.ItE







Ll (e Clonered Sriieging Genergior ard federgreler) 5 o leTminsl de-
siwned Borowse s rermiinal subsvsieny vonoested 1o g hosl computer, SLOL
pravides lacal {in-terminald processing wsing a migiapiocessor, The micra-
Pracessor swpports twa inperpreters: a e 0S eraphics inter preter ainl the
GIGE BASTC language incerprreter. BeGlS (the Remaee Graphics Tnsrege-
tiom Aet) 15 a praphics languaps; GIGT BASRTC iz a BASTO language designed
ro muitke use of G001 unigue graphic capabilitiza.

UL §s o sepurate kevbonod which requires a4 vser-supplisd menitor for
displaying soreen inapes. Dither Black-and-white er culor (BOGE) monitors
vt b ogsedd, Adsoy GLGL an display dmosges on oo aphonal LAZ4EY A
s phice Printer, wlich aliaches directly to che teenvinal, Figure 1-1 shows
Gl s com ponent pa,

fost System Resources

: Programing fpplicetion Ttz
: Landuages | gs

lperaiing bustaw .
Softuare _ :

AT

o

D Digles  LATAG Hardoomy
Dlsplays

,__-r':F"‘ |

GIGI Keyboard B
Microprocessor

The dacwmenr. ST Tavminel Tnsfoloiion and Cherer's daneel. Jrder
Mirnbazr FE-RE 0-TW, describes G072 terminal harderare componenis in
detail and tells vow how to operace the tarminal; the document DU8C weiter
IV Graphics Primter User Guide, Ordet Mumber ER-L34BO-LIG, desenibes
the LASIY A graphics printer and bow (o operale il
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TERMINAL OPERATING MODES

GICL cin be uzed as v eext torminal and as a praphics termingl . Ay lexl ler-
mial, GROL con display the following:

Text entered tfrom the kevboard.

Crperading system-generatod information, such oas eommigim]  lasoage
pronpl s,

Ctpul from bost prosrames (for example, latings).

Itgrastive drslvsoe penecaed by host programs,

Orpul fram the Jocal BASIC inlerpreier.

As a praphics termingl, GLOL provides an iolecfuce Lo the ReGTS graphics
inccrpreter. Haing this imerlace Gan eecipe sequencet, G101 can display pic
tarce (including Tines, curvas, and 1ex17 an the videu muonilor.

EIGI TEXT MDDE

Lo texl mode (GIGI R power np modc), GO can be nsed 8% an inleraclive
vider displuy terminal . GTGT can he wsed cither Tocally with the BASIC in-
carpretern |sel-up BAL or as an interactive video display ermminal atrached (o
a host compreler syslem (setups LLI sod BAO. Local interastive procassing
is conerolled by The BASIC interprecer: vnline intcractive processing i can
crolled b hest Pesounoes,

In text mode, GTOT displioes the ASCLL clicaciers Hseed in Table 1-1,

Tabla 1-1. ASC I Characteva G131 Dsplays in Text Made
ASCIH Character ASCII  Character ASCIH  Charscter

Lo Codg Coda

OO0 MLL )3 | 0BG W
o S0H [ Pl 87 'l
o0z STX (5 - O8E Y
o3 ETx b . 085 G
04 EQT 047 'y Q90 Fi
QG EM {45 1] 0an

Qe ALK 044 1 Lt b *
Qo7 BEL BT 2 {83 ]
OnE  BS 051 3 0G4 x
oS HT a2 4 085 =



ABCH  Charactar ASCIH Charectar ASCII Character

Cods Codn Codo

0140 B 053 b O8E

011 WT 05 & o87 a
012 FF DS ¥ oas b
013 CH QEG B 093 [
a14 S OE7 B 1400 5 |
016 Sl o5d 3 101 a
D16 DLE 053 2 102 f
[l 3 [ | L4111 < 103 |
0E DCZ QB = 104 b
18 [ Q52 = 108 i
20 DCa OE3 Fa 1068 g
{21 BAK 084 1] 107 k
Q22 S¥h (0315 FL! 108 |
023 ETE (05w B 1049 m
024 CAM T £ 110 (31
Q25 Endl nae C 111 0
028 sUB 065 E 112 ir
027 ESCAPE o % 113 i
D28 Fs o071 G 114 r
02y LS 02 H 115 =
030 RS o3 | 118 t
031 LS o744 J 117 Li
n3az SPACE 075 k. 118 W
033 | o7e L: 118 W
034 = oFT 8] 120 x
o35 # 07 e M 121 ¥
038 = 075 L 122 .
oz7 e A P 123 [
0z i 041 i 124

038 ] a2 A 125 |
WL TR | E3 5 126 *
041 | Oid A 127 DEL
042 : 025 I

A5 codes wee o decioal, LU = Line Feed, FR=Form Feed. CR - Ca-
ciagee Beturn, DLL — Delely B3 = Hack&pace




Qa1 GRARHICE MODE

GO encers graphics wmode when IF revelves i spedial escupe sequence,
SBESCE Pp {EEEE’H sharacrer Tollowead ]_!l'_n.' uppeivies F ared Lowerppes p-_:|_
L306ET weas chis cacape sequenee toeanable graphics made, Cace 1 gruphics
mode, all characiers transmitied to the rerminal are interprecsd &5 Bells
raphice ecornmands . GTGT directs the commands ta the interpreters, which,
in luco, generales the lines, curves, citcles, and ot which are displased as
piciuces oo Lhe moniter seceen.

o b enler graphics mode direcily trom the tecminal, from local BASTC,
and by means of hesl prograne, Chapler 3, Intreducfion to GIGE S ReGRs
Cregodils inleoduces graphics concepts al provides examples of how to
generate pictures, Chapler 4, focning Seledd Cormmees, desoribes Row
Gl imcerprets and gxecurss graphics comems s,

L RO

The GIGI keyboard consiscs of the main kevpad and the awsiliary Leypsad,
Firure |-2 showe the locarion on the kevboard of hoth kevpada.

[ | e S e BARER
DHHGAAAADHENEENEE BOoE
HEDODEGONEDHDERRE EHEDE
EEEDEEEEDNEDEREEESEE EBEE
2 I 3 3 2 ) 2 D ERE
R A



The mudn keypud coosists of 1he ASCIT keyboard characters shown in
Ligure 1-2, Ao on che main keypad are the SET-UP key and the BSC and
CTRL kews. The SET-TIT* key places the cerminal in act-up mode. To set-up
rogede, o oeam set terminal features oo fit your opersting coviconment.
Chaprer X, Gl SET-LPS, deacribes GIGH set-up prrameters and bhow Lo
1ae them.

The BESC and CTRL keys transmul speciel chucuster codde seguences thal can
b interpreted by eicher a hosl operatiog aysten ee GLGE o hach., e T,
P.r.'_.lg_rﬂ'_r;lrm.;ﬂg AR, describes The Punstions of and Tow ro [Fograim |L-=.ing
ESC aml CUEL seyoenceys.

The arrow ¥eve on the main keypad may be progrummmned o move e
graphics cursor and corcent locution. These kews ransindl escaps sequences
which can be proprammed and which cun be controdied by e g of set-ujs.
Farc 11, Frogremmime GIGE, dezcribes Bow 1o progiam and vae the main
keypad wooow keys,

TR TH ]

The auxiliary keypad consist of 18 kevn: four program tunctivo (P kevs
and 14 additional kevs. This kovpad operatss in three modes: wusecis, :p-
plicatian, and programmed.

In hach oumeric and applicalion modes, lhe [our prowson Tungtion kevs
and the tour curzor kevs oo be cogin keypad ransmic standacd escape we-
quenses [sled o Pary LR, Mrogeessidge G000, The remaining 14 kes
icpnsred Uie vadues Uil sppear on the kevs, for exaimple, the 5 kow tranamica
[he walye 5, In gpplicacion mode, these keys tranemic standacrd encape
sl e,

In programmed mode, all |8 keypad keyve und the four cocser keys o the
main kevpad may be prosramomed Lo lehosicdd seguences vou deling 1 suit
VOUT 6T programming aesds, Pacl W, Prozeesiming OFGT desaribes hnw
to program che suxiliary kevpact < [0 unigus applicrrinms,



JIGI'S PROGRAM FUNCTION KEVS

When wscd in combinacion wich the SR key, CGLGLSs Poornom Foocdon
kesrs {PFL, PFL, PF3, and PR} perform spesial funericms describad do e
folowing sections. These keys are loeated on the cope vow of the guatlizny
kevpud wod sce hiphlighted o Figure L-1, ahowve.

Frinting ihea. scredn Lontanty; SHIFT/PF1

Wl you press the SHIFT key wod the PF] key ar the same rime, GRAT
prins the vanients of U menilor soreen on che LA24YA printor.

Entering Locator Maoda: SHIFT/FFZ

cnters locater mode, Dn locelor meds, GIGT displays a cross-haie cyreson
which you can move aenpnd the sereenta Lhe wddress {that iz, the losatinn)
at which the graphics guesnr v powmfing,. Uer information on how oouse
locator maede. rofer oo Tart 5, Progdealeine (G

roturning o Text Moda From Graphice Modo: SHIET/PF3

Wlhen gou press (e SHIFT key and che PR3 kev at fhe sqne linwe, G101
siaps inlerpagiing Bel LS communds, oxits from graphics made, amd retgims
CiTGT o test e,

Sethng GIGI1 Sat-upe o Fowor-up Yalues: SHIFTIPFA

When vou pross the SHIFT key and the PLI4 bey ol Lhe sume time, GTGT
resely Bed3TS to i indcial (power-apd walues ol oclears che soreen.
SHWT P4 does oot crase character sers, magroeiaphs, or BASIC pro-
wrams, SHINTAPFA etopa GTGT BARTE processing,

MOMITORS
CITGT can Te arached (o either 2 bBlack-and-white or color momioore.

Soeo your DEC sales represenlalive Lor deluils oo which moniiors arc ap-
propoate for uac with GG %ost Gypes ol black-and-whils mondcor - aod
color monitors with ROHE connecrars can ke psed willy €151,

Beter Lo the GNEF Termined frstadlation and Ohwraee's Aoseree! Tor indoroos-
ok ey b o zomnect vour GTOT to an approfriane monidon,



THE DECWRITER IV GRAPHICE PRINTER

The BPECwiiter TV is a dot matrix printer which con e allachesd] 1o G1G1
aid wsed to print the contenes of the screen, wheiher the sereen cnnrans
simple tewt {for cxample, program eopul) o womples drawings. Refer 1o
the &GRS Tersrinal Insighiotion ead Oweers Marwed foe informacion on
how to connect the DECwriter 1V Oriplics Prineer to GIGT and o che
DECHWRITER IV Graphics Pricter Usgs Qeida for information on how to

vae the devics wilb GIGL,

connector to pravide input to GIOL ia Jecslor made, The graphics tahict
allowas ol T send & sercon Wocation Le Ui luost by egan: nf a sty orother
deviee. Consul vour DICITAL sales represenigtive Tor information on the
wlection and vse of & pruphics tabled with GLOT.

TERMINAL ARCHITECTLURE

G 'S teceminal arelilectyie i= based on 2 sinele microprovessac, whdch an-
Lerprels esups sequences, TelrlR commands, aod GIGL BARILC wOHE NNy
wod stargiments, This microprocessor controls mos: (oo funchinns Ty
s Nl escane seguences. An cicape sequence 15 o sequenge of claraciers,
prigceded by the = FSC = character, which provide o spevific ennerol fune-
pieen P a given device. To this case be device o GLCH

Tn general, cacape sequences direcl GRGL 1o pecfoeim parcicnlar functions,
For cuample. GIGL interprels sscape seyeeinces thar move the woxe sursor,
cragc & lioe of texl, woel sel teeoial operating characterisoce such aa
kevolick s reverse viced, All of the fmedions contoolied by escape se-
guences are descnb=ad in Chaprer 16, Prograneeing wiih Lsoupe Yegaenions,

CLOE 15 designgd 1o intescept cacape soguanecs transmilied Lrarm gither a
st enmpyfer svercim (Lexe mode) or dicectls Prom Lbe keyboard (local
modle], Chaprer 5, Evecuting ReFE Comemondy, desoripes how 1o use
escape sequenees and devies coorrol siritge 1o naore deradly Part TTT, Pro-
gramrineg GO desoriben cthe funeiions you can eeeck CGTOT oo psorform us-
ing these scguonoss.




Fizgare 1-1 shaws the relationship of che GQTGD micraprocessor-to the GO
torminal sysicm.

ROM BASIC mﬁ,ﬂ.ﬁ saft fonts,
FeClE  BASIC  eie, macragrashe, &b,
o
Micro— Image
processor 4 ¥ Banerator
e
Kaybomr | i
Display
Memory
Host S Vidaeo

Computer DilFll’.:l\_:]

he Communications Interfacs and the Microprocassor

GI0] exarmines svery characher transmirted either from the kevboard when
i logil mdale wr foome the host when GLGL e on-lioe, Gl micoo-
Pries s hﬁJIlﬂ]& Ihis '|_1|:v|:||.:-e_'.'s'-_:i||g :_1:|||_|I i]l:prlll_“l:lg il whiq,;h -\',,:.Ilil_l'.i'lw,:ll;'.l' SE-
quenee is reccived, perlinn: an nperanics,

The lmege Genarator and Display Mamory

If the scape seguence 35 < LS00 > Pp, GLOLinterpeets all chacaciers Tollow-
ing That seguense (undil The nexl < B8 = chigragize] q: RedlE griphic
conmmands, Inthis case, the nage geneiator is wsed Tooereare aninuze bas
ed on the interprecation of BediTS aomimands,

This imape i= maintained in display memory. Display memory is 2 2pecial
poriion of OLOEH s memory vsed w0 store the most-recently inierpreted
wraptis jtoagne, Lhsplay toemory i refreshed every SOLh or 6lkh of o second,
depening an bowe o s20 Lhe pewer [Tequency,



GG smaphic interpreler aceepts gommands coded in BeGIS, the Kemaore
Lraphiz tristegetinn Ser. TreGIS s an casy-to-uee languepes which poovides
conrimiangds Far creacing and manipulating color graphics aocd Lexl Jmozges,
Far example, vou can draw s picture of wo epple in greso aod |ben label ihe
apple in red. Paro [T, GG Graphios, describes the fanguage and haw o
usc it.

=0 K
1 - 14!

The BARTE languaps inwcrpreter operates on statements ceed o The CLGI
BASIC language. The GIGL BASIC inlerposier processes prowizins lovally
and, by mesns of BASIC staemenne, wess Lhe Bedi]lS intz2epreten (o generace
praphice on the video moeotor sereen, Vhis Lngaage and how to g it are
desoribed in Uy GACEAEA ST Moo,

CTGT provides approximatcly 8K bvtes of storage [or GLGL BASIC pro
grams and data aod spprosdomalsly 2K beles of sioeage Tov the program-
mable kevpad seqoences gl coacrographs. (Macrographs are graphics
commetds which wou o lore n GUOT meanrs and exccate by moeans of a
EelS cowmmignal )







CrICH provides torminal control feamres called set-wps which make it casy re
adapl (304531 to many operationsl situations. For exampic, sot-ups allow wau
Loowee lGL either aq 4 VT22-ovpe terminal or as an ANMET tarminzl.

Set-up mode s the terminad mode inowhich voo ean sot GG o fit both vour
cperaldne evEem envirenment and wour work-stacioen environmene. For ox-
smple. vouw can sed the yendSreceive tranemicsion rates e fit the neods of
wvionr bl aperolinge sveleang Hlewdse vou can sel Lh Revboand Kevs oo clicx
ur ool Tepeitl o ro, and s foctb,

Mel-pps s dnleriive, hal 35, suu o see currend sel-up ssiines il sasily
chinge Thern divecily Drom che GLOL ke buand, Figore 227 shosy The ap-
peiLciiice ol the mnilor soresn when GLEL w5 o egl-ppe s le.

I'he :_ql.ll.-.:lnlugc_: Al intermrlive el (M i~ Ll |!'Il|;!}' Ao it ||.";'||'.i|n." elnkrane
presediies fonosedlhing tevmmal opecaliog peocsdores el as wendSneceive
Pransrissl rides, Uhe Inllewing sechons descoibe o tooser OTGT1 w20 o
praatarmeiers, Tar e sel ops by Toaccicon, and desasihe cach of the wer-nss in
derail,




Enter sei-op mode by pressing the SET-UP key on the upper-left corncr af
the main kevpad. When vou presas the SET-UP kow, CrMGT sorolls the wpper-
masl poriion of the sereen down ineo che videe moniter soreco te display the
sel-up window,

-

N
i
k U

[nchezamiple sorsen in Liguee 2-1, b Iiesd s charpciers soe Lhe iunemienie
loap ihie aet-up pacsumieler, Do They cage U3y The onsogeoie Tor Uracsool
Apmed, Phe memoony bs followed by oa onomeeig valos s hich spseilies the
selting for the keywnnd; inthe axqomple, 150 sels @ Dhansonissen spaed ol
12000 Traand - Thi vl Tollevwing e momcie kewsond secting, D200 50 ihe as

adrple, shews e meaning ol e oaneric setting:

Reroups Tall inme the Tallnwing functiconal carcearizal
Terminal aontial mods:

« Kevhoard conrral

Saroen conerol

Hpcoial ransmisaion modoa

Churasier coolrol

Comoounicliane corloa)

LA ol eercenitid brzirdwpce comirol

Crliil BASLC conlral



Table 2-1 isa Moncticsl e coganived Jist ol Jhe lermingl faacurss vou can sct
by means of sct-up paiamaters, Also, the lable slowes Lhe parametars, teie
rzncmonic values and mcanings, amd g boel deseription of che Fuoction the

parameteT porforns,

Table 2-1. GIGI Sat-up Cetegorles by Function

Functlon

Terminal
Dparating
Mode

Keyhoaard
Gorrtral

Scraen
Conirol

Farameter
Mnremonle

ThD WTH2
Tt ANSI

MED  Off
MET On
KCa o Ot
KC1 Din
KRG Orr
KR1  On

SMO Off

SM1 Jump
M2 Smth
SM3  Wrap

Hwe - Ot
A1 Cho

HRAG-3
HFO-9

Lo Off
L1 On

FFO  GOH=z
FF1 GBOH=z

WO Y

WD DT

WEA Text
WIC2  Grph
WC3 Hoth

Awva Off
AW On

Parameior Descripiions

Sets the estcoapd seguence
procesaing o YWTED e ANE,

Enablez or disablss the margin
tall.

Enables or disablas audiole
kevilicle,

Eraliles or disables autorapast,

Sats scralling characteristics,

Enablas or disab:aa ravargs
viddua,

Specitics burirontal margins for
HOTREN Mz,

Sets horlsontal positicn o
SOTREN INTAGe.

Enaliles ar disahles intedace,

Spacifiag tha powear frequency
g5 either 50 or G0 Hz:
Hpecitivs vertical margins for
SLPELN T

Coantials corsar wesibibily,

Spacifiss whathar to
autwmstically oenarete & cariags
returrdling fasd at the snd of a3
lirwe ary tha soreen,

LER TN RN TR L AR AL TN )




Functhon Parametar Parameter Descriptlong

M namonic
Spacial LECQ Off Enables or disables lwcal acho of
Treanemiesion LET Cn charauters.
Modes MLO  Dff Specifies eithor e lire

MLT i = CRRLE1 ar f e Lo

(= LHR oyl

SCD ™ Becifios sivale characios or e

Sl D IARS MG Siar.
Character : ERL Off Lets normal or double width
Condral ‘EM1 On lexpandad] cheractars.

as50  OfFf Enahles or dizables tha

a51 On character ovaretrika feature.

TOO Morm Seis text mods conirol
TO1 Taxt charactar dieplay
TOZ2 Ctrl charactaristics.

GOO Morm 5ete the graphice debug
B N R o | display characterislics.

E02 Top

G032 Bot

GPO  OFf Ertables or disables GHG) a0

GP1T 1="1" inlerpret the graphles prefis

charagter,

LED AULS, Specities the LS or LIK

LET UK, chatacrer set,
Communlcatlon TS0 110 Sct the speed at which GHEE
Controlz TS1 30D ransmits dati,

TS2 BOC

TS3 1200

TS4 Z4C0D

TSD 4800

TG  BE00

e R

Rac 110 Bl thi speon ol which (310)
BS1 200 recnives ik,
RS2 B0C

gredirogl a8 a1 aRge



Function

Communication
Controls
continusd

110 snd
Terminal
Hardware
Control

cortinucd nost pag:

Parameatar Parameter Descripticng

Mnemonic

AS3 1200

RS 2400

ASE 42800

Rag  8G6G00

F537 S92

LG Ll S;ur_:-:_’.'illr_‘:r_; wehether GIGT iuns
LLY DOnln offline cr under contecel of the

st compte Taaling].

FEO DOaif Specifies whether even, aodd,
FE1 Even oF nia parity iz trensmicted 1o
cdd and from tha terminal.
xXO0  (Hf Epegifies wheather to wse KON
=01 Gn and XOFF svnchronization
charactars.

I3 ElA Sperifies ELA or 20mA, [Fne
Cl1 20maA  interface.

H32 110 Sgts tranamiseion rata for
H51 300 hardoopy communications
Hs? &0 port.

[i54 1200

54 2400

Hsh 4200

H&SA  SG600

HS? 182

TLS - Off Enablaes or disables thoe
TLT On araphics tablet lecdlor o,
AHC Off Spocitios aulormatic aglivabhon
&H1 Qn ol the hardoopy dewice,
SEO i Invoke davice sa'f tast
4T1 Pwlp  functions.

S BN EnT

ST% HeCm

574 Dspl

STE  GBar

a19 Rept




Function Paramater Parameter Daacriptions

Mnemonlc
Programiming CHO Morm Bets DFEC-delined escapo
Controla CE1 Appl seniencss lor curser larrow )
keyes.

KPD  Morm Bets DEC-definen escapr
KP1T  Appl sequances for auxiliary
waypad seya.

PG Off Enablas usar-dafinad strings
Fl1 Cn sot for suxiliary kaypad and
CarEnr leys,

TR WITRY . Fusbles-ausiliare keypad for
TMT Al WIS ur ANS! control

SR PN,

BASIC BAC Off Enabiles ar disaliles 5161
Control B&1  Lool BASIC.
BAZ Hoet

You can changs the values ol all of SIS wi-up parameters cither divesy
Jrum the kevboard o Dy prowiam conbenls. C=elain sel-up picimetons can
be chaniged manualle vzing the ssoch pack 90 che peor of che tecminal. This
seglian deseribes howw toosct scr-ups dioesly Trarm e kevboord sad som-
mikrices e seitings of the switeh-pack. Thogrzmmine se-pos is deseribed in
Pure 11, Prograniming BT GIGT

Viach sel-up paremecter has a valos assorpied with it when 1030 s taracd
tee Plhese vplues remain ag defandi valoes wofil yag sxplicidly reeor thene. Tn
Uglenmine the current wor-ug pacenzier salues, poess the SET-UF Lew tn
eer sel-up mods and falloe The seoesdures described below,

Whetn pueetr B ceroed off, ser-taps which sou e modilied reowrn oo <haii
[ reE-UT villles,



Sattlryy) Set-up Parameter Yaluss from tha Keyboard

Ser-up paramelens bave o lxel display sequence. When GIGI powers up nr
when vou press STHFTSRESTL, the Lesl pusutoeler displaved in che set-up
windee s alwaes e Inarnission speet] pilriameer. Yo can wss saveral
methads (deseibed helow]) o evele throush e purumetyr scquence and
raipiulase the setup peanngier viloes,

Determining Current Perameater Settings

Chisee the tevmieal i inoser apomede (ORCH 2 ohizpliveing 1he sel-up window)
wou san deicimine currcil paramsier seliings using any ol che Jodlovine
thrce metlods:

Press e BETUEN or EMTER koy cazh lince eon wshe to0 s vinee Lo
arsalber zel-up FTAMCICT .

Fress |he ciche wod lett accow kl:"}'= ol the mam [ -::'_-.':_'|re Trwiied sl
Iigvkewsri Lrouh the soi-up paramaicis.

Llsng che midn Bevpad Ko, oncze the parsoeter nonemarig seed o ' Tekle
227 L [ogak il § bpeific Bot-0n paranmiic,

Chan i reg Satup Yalues

Uhe parumeier vidlne you socin cha set-up window is che vahee GHGET wses. a5
sun gvele throwsh the sor-up paramercrs, solcansirer Teawe the paramcic
il 1he voreenl waluy or chinae the valuz In ong of the following wavs.

Llet Lhe spuice bur ve orcle throuph cae allowshle values for thar paramener.
Fachi Hing you press the spuace bar, GDG] scts the velue of the sei-up
parimeler o b ness possible ealoe.

Alson, goncan Shaoge Lhe valee el oy sel-up paratoeter by encering the sot-
npe vemgrnerUy gt o appropciate numaecis valus for exumple, KPLY fronm
Lhie rain kegmiad, L5 weo encer an invalid ovmber for the parameter, G061
TERIrEs




GEhGl Sel uas

EXITING FHOM SETUPF MDDE

Cnee voul have resel parsmclers approprinte oo vour oosds, oxio From ace-o0
migle by pressioge the SET-L P key.

Using Switches to Sot Set-up Paramoter ¥aluas

Lising 1he ru;.-_ﬂl vl hes Alabelled 1-81 3 the buck oapcl ef the kevbowrd,
wonncin sel powe-up vislue: Lo che Collawing se-up Teaiures:

Bwitch - Set-up Foaturs

| Poetr Froquericy

2 Communications nierlace

3 Defaull Characior Sel

Aand b Faiiry Enabile

B, ¥ oand & Baud Rale far Trarsmil angd Receive Spocds

Refor to che {5007 Teemine! Tusrallaronne wid O 's Wuawel o more n
Farmanion it rhese ser-up Teatires,

SET-UP PARAMETER DESCRIPTIONS

This sevhan lists parneelers alphabelicelly loc guick relecsnce. Che alpha-
hetizal lise cnnaine detailed e forrmglion oo ondividoal peracoeier specilic-
finea.

& H Auto-Hardeopy: Enables or disubles automeari;
printing af scresn display each vme GG relills
the soresn,

AHD  Off Dissbies auto-hardoopy; sareen i printed wien

githar a FalE hardocopy cammand ar & hardenoy
pscape sadquerca ig racsived. AHO iz the dafeut

=Eiting.
AT n Enables autc-hardcopy; acrasn is orintad
: uutornatically each tima tha scraen filla.
Fii) Auta-wraparcoundd: Erabilos or disobles the auto

weraparaurd dealong,

AWS OFf Cizanle Aulowerap: enlacing lesl ie e right rmost
colurmn leaves e text cursad in the dolid-mms)
calurn and anby the lasr character enieisd s
visibls.

=



Laltal it

ANy O
BA

BaAO T
E&T Lol
a2 Host
cl

CiS ElA
ClT 20mi
L 1

CED B
CH1  Apal

Enabile autawrap; characters entered bavond the
right-rost colurnn sap o the nest line. Entaring
text in the right-most column leaves the text
cursor in the right-ranst colurr, Subseguent tasxt
charactars racaived are weritten am g reak ng
unti' you enter & carriage return ar ling feed Lo the
terminal. AW g the default zetting.

GIGI BASIC: Enables or dissblaz GIGI BASIC!
selocts GHal BASIC = operating micde.

Digable GlGl BASIC. When GIGI BASIC i3
disabled, GG s functions are controllad by
cnmimnmcaling with the host system. BAD s tha
cefault setting.

Erable GIG BASIC aral procoess comemands
entared cirectly From the keyhoard, GIGEH directs
BASIC output to the scrern.

Enabla GIG] BASIC; BASIC input and awitpol are
controlles via the host avstem, In general, BA2 i
wEizd when the host s ganding cr sunning a GG
HA&ASHE pragrir.

Communications Interface: Sets tha type of
Cr g inderlace to the host computar.
Llzg the ELA imterfacu,

Uee the 20 md deorrenl loopd intertace,

Set the pose-up delaull lor Chis set up weing the
toggles an the hask af The lerminal,

Curaor Key: Seta pscane seojusnces senl Dy
CUFSCT farroe]) keys.

Cursor kays send normel escase sequances.
These saguances mova GHE1 s text cursor up,
cluwr, rignt, and laft when echces to the erminal
by the liost or when tha terminal is in local moda.
CRO s 1he ddelaalt,

Cursor kevs send applicad on escane Seouorces.
Application escape sequences am GG deling]
pzcsps saquencses, differant from e ool
psoapse saquances, which you can use o defins
applicaticn-specific functions




GIGH Se . -ups

Lsing the BB ool PRosee-ups, v w adso el sscape ssguenoes iransmited
g L aoalizny kespand kevs. RBeler Lo Chapler 14, Mrosrpmengog e
Aperfiary B, Tor anare inleemal g,

Em Expanded Character Maode: Scl ox characlars
Lo el ar cooble wadthy mave ihe ledl rursar
L Lk lell imarsgin.

ERAL AT Mrvrnal sicdeh rest. EMGHis tHhe cefault,

Elil O Dniinle widdth text,

] ] Eraphle Deboyg: Contrals dizplay of graphics
rerrnands an the acrasn for graphics programsa
dshugging purpcses.

GOO Marm  ReGlS cormmande are interpretad as graphics
imEtructions; the commands are net shown on the
digplay. GO is the default,

GO Text Display all BeElE commands as text; do not
areuLte a2 graphics. Whoen GO s sel, the sting
UM procedes thoe comemancs Bbueinng processed
aned the siriceg GOFF Talipwes comimanids altea
FeGls carmpleles poceasing the siring.

GLE Top [higplay st (gnently procesasd ling of AsGES
comimands as text at top of acresn; axenuts
cneamand s

GOE3 Bor Dizplay racet recently proceszed lins of ReGlS
commands as taxt at oottom of acraan; executs
carmeanda.

When G002 ar G033 iz ast, commande apoaar only
wihen thara are no more comande for RaGls o
procass or yehen the display is frezen using the
WO SCRCLL key. Raceiot of a line feed cluans the
SeElS display ling.

GP Graphlce Praflx Control: Enablas or dieakblas a
epecific character B2 3 graphics prafix character;
glan, alicwa you to changs the apecific graphics
prefix character from the predsfined axclamaticn
rack [ | ) to anothar character. AelGlSE interprets
taxt pracedad by a lina faed inmmediatsly followed
by the prefix character se graphice commands
rathar than as text urtil thie next ling faad,



2131 Sest g

Disables the graphice prafix characier; GIG]
iincerprets lines praceded by thu line feed fprefis

Enahles the exclamation mark as & yiaphiz prefis
charectar. To change the prelix character fram
the axclamation mark, press (he SHIFT key end
the = lequal sign! key and then iype the desired

The graphics prefix characie: can be 28t to any of
tha 95 visible churacicrs (apace throogh tildal.

Maote that the graphics prelis character must be
precadad by @ line wod character; therafara,
when the graphics pefix charactaris ussdin a
file to precede @ seguence of graphice commands,
ansure that you precede the graphice prafix

Horlzantal Meargine: Adjuat left and right
harizontal screen mearging tawsard the centar of

Adjuat the margin the specified number of wexl
character spaces toward the conter of the sorzen,

This parameter salacts the marging, mcasuncd in
character widths, on Both the right aodd el el the
text writing arca, Mots thal the character width is
g Fanctior of tie selling of the ggpansion mods
VEMAL 0 HMIG i selecied, then thers s roomm for
A4 choraciers gen lime (42 in ERTL LT HM da
spelpcied, 82 characters Tt on & line 140 in EMTY
il HME 15 selretecd, 80 cheracters ficon a line (3B
i EMd1), and sn farin, Setting this perameter

This setting has no effsct on graphics displays.

Horizontal Poeition: Movoes the huriqontal
position of tha ertire screen display up o 9

G gl

rharacter ag taxc. GO s the doelauli.
GrFr1

character.

character with o line f-.-1~:=.-r|:
Hd

the zoreen. HMWID is the dafault.
HWO.. 8

mnves the text cursor to tha left margin.
HPE

poEitions,
HRO...8

Specifies the relative position to mowo Lhe soeen
display. Whern GG powers cn, the celaall
Rorizarntal position s HER, Yoo can mowa the
aratire screoen o v righl by increazing HP walues;
s can mose [he screen to the left by decraasing
HF vialues.




GG ST 106

HE

HE0
H&1
H&2
H53
HS4
HEE
HSG
HS7

IL0]

IL1
KG

FLD

KA

KR

kARG
R

ff

LIt

o

Off
Lin

Hardcopy Speed: St the spead at which GIGI
tranamits the sciesn irmage to the printer or
aoccepts data frarm he araphics tablat;

10 baud
200 baud
BO0 baud
1200 baud
2400 baud
GO0 B
GO Erac

192K bl

Interlace: Fnakies or disables scan line interlaring
of the sereen display, Interlacing czn ba vasd to
erherca the apparenl image guality on certain
high persistence monilors. Incerdacing also
increasss the quality of pholographs taken of the
sorasn. Or maost monitars, nlgilacing increases
flicker and should nat be used. Inlerlacing does
rot actually affect the resclutinn of (b display.

Disatle interlaca, Display each scar lne coce, IO
in the dutault,

Enatale interlace. Display sach acen ling Tedics.

Keyhoard Clich Control: Ensbles or digshles the
kewelick frature ol the kevboard, The keyeolick
FF.-E_ItLIrE rAuses mast keys on the keyooard 1o
‘olick” when & key is prossed, Some keys, such az
tha SHIFT key, dr nol Click,

Cisables kewalick; keybeard ddous not click st each
rovetroka.

chighlas kayclick: kevbagsid clicks on cach
koystroke, KCT is the defaui,

Hevboard Autorspsst: Ensbie or dizalile the
keybipard uutorepeat fazture for most keybnarsd
characies, Autorepeadt generates & charanter for
a5 inne as he key for that character is pressed.
Certain keys newer autorspeat.

Dizahie keyvhoad aulurcpest.

Emable kevhoard autorepial, KR is the defaut
setting.




GGl Sar-ps

KP

KR Marmn
KP1  Apol
LE

LED  Oaff
LET {On
LL

LLO Lol
LLT  Twln
mMBa

MBO O

Buxiliary Heypad Functions: Direct GIG] to se1
the: auxiliary keypad to tranemit sither epplication
vacipe sequancas sFF 1] or normal charactars
1EFQ), Ezcapa spquences are listad in Fert 3.
Frozegmminr Wil i,

Send normal cscupe stguences forleys PF1
threugh PR, For othor koo keys, send tha
charactars prontsd on the keys, Tor example, the B
key s=ncs the chaacter 5. The ENTER keyw senids
the same cnde as the BETURN key. KRG s the
default.

All keypad kave land curaor keys, if GIGI is in
YTEZ mods) send spplication sscaps sequencead.

Loacal Echo: Enables ar disahles innal echa of
keyboard input. Local echo dispiays each
character GIGH transmits to the host aystam.
Selaction is usually based on whether
carnmunications wich tha host is full- or half-
cupicx. |Most DEC opsrating systams support full
ciuplux cormimunicotions and reguire that local
b b disabiled, )

[igabhes local echu, LEG s the defaualt,

Enablas lonal echar all charsoiers ransmilled Lo
the hoat are alza displayed on the scresn n
processad 82 control 2equences.

Lima/Local: Sets GIG| sither online, to a host
syetam, or local.

Local Tarminal Control; characters typed on the
keyboaerd are displaysd a5 typed. Charactars
received from the host are ignorad. The local LED
is fit,

Chlirme Hest Communisations; characters typed on
the kevboard narmadly go e the bust and
charociors received tram the bost ane displaved.,
The on lisee LED s 1if, LLY s the dotaalt,

Margin Bell: Controls ooargin warming bell; webon
the cursoris maoved Lo Lhe position 9 choroctors
brafore the righl roargin the wermiog? Bell con be
anpnded a5 8 warning of the appioaching marain,
Dizaldes the maigin el warming hell dass ner
saadng.



Enables the margin bull; bell sounds when key is
struck B positions belore the dght mangin. MET is

Mew Line Gontrel; Enables o disables the
generation af a line feed-and carfage return when

the terminagl RETLRMN key is pressad.

Carriage return < CHZ» mowas the taxt curgor to
tha lett margin on ke same lins. Ling feed = LF=
characters move (ke et ouraar eng line without
chiarpe in harienntal poziticn. ML i3 the default.

Carriane return generates < CR> = LF> < LF =
parfurms a nexl ling aperaticn (indax and mowve to

Drwvevatrilea: Enable or disable overstrike [edlore:
thia featura allows multiple characlers @ e
entarad at a single scroen position. This set-up iz
not retainad by a sott resct ISHIFT PR and must
be manually rosct atier a sl resel.

Disable overstrike, Q50 15 the normal opearating
mode ler most operating system terminals. O30 is

Friatle owarsirike, 051 iz usaed for euch
appplicaticona as APL and RUMNCFF,

FEZ (Odd

Perlty Enabla: Enaklas or disables GIG porily
checking; salacts the handling of the high-oocer
bit of character data sent to ard Trean Lhe hesar,
Al characters contain 8 bits:  dala bits ancd 1
parity bit, selected ox cither sera fand ignored an
recepbivnl, cwen paniy sweith ever parity chacking
ar reception, o ado parity with odd parity
checking cn reneprion. Set the powar-up dafault
lear Uhis set-up Wsing the awitehes on the back
pansl af the tarminal.

Mo parity checls bit 8 sel nonfunctianal. PEQ s the

MBE1 On

tha default,
ML
MLO  Off
MLT  On

lelt rmaragind.
Qs
250 On

Lh afelanln,
D571 arl
PE
BEG OFF

default.
FE1 Ewvwen

Even parity choeck: it & 28t aven
Ddd parity chaeck: kit B sat odd



PF

PFO BOHz

PF1  BEOHz

PEO Off

FET1

HE

R50
RS1
RS2
R3d
RS54
RSG
RS54
R57

RY
Rl Off

RWwd On

Power Freguenscy: Selects the tarminal display
rulresh rate ta maten the rate aupported by tha
ragitar used. Set the powear-up default for this
set-ip uaing tha switchas on the back poncl al tha
treminal.

Betz diaplay frequency to 20 Hz,
Sets display frequency to B0 He.

Programmed Keypad: Dircct GIGH 1o et the
auxiliary kavpad w traesimil either stsndard ASCH
ascaps sequonces [PKO or user-defined strings for
a particular applicatian IFK11. PK azsignmente
owerride BF assignments.

Set the keys an the auxiliary keypad to transmit
pscape senlsnces programmad for the terrminal
rrnele WTS2 ar AMSI, kevpad keyvs IKF el wpl,
and cursor kaye |CK sat-upl PRO s the defauln

Sat the keys on the auxiliary keypad o ransmit
ascaps sequencus spucilic o an application. keys
rot pregramened wosend sperial escape sequencas
sand norma’ GHCape SSuUBnces.

Bacaive Speed: Sais the speed at which GIGI
raceives transmiszinns fram the host to one of the
Foallowwirng:
174 basanded
300 baad
500 hiaud
1200 bhaud
200 baud
A800 baud
DEOD baua
18200 baud
Zet power up values Tar this set-up using the
switches al tha rear of the kayboara.

Eeverze Yiden: Enabla or disable reverse widea,

Monmal video; bright characters on darl:
beackground. If disabled, tho displuay s seiins jor
colorad) on a dark backgroond, BV s (he dafaul.

Favares video; dork charocters an bright
background. I cnabled, (ke display iz derk on a
white {or colarcd) backomound.



EC

SCO  Orf
51 On
SM

SrA0 Ot
M1 Jurrp

SM2 Smuh

ShE Wrap
8T

5T ClIr
8T1  Pwldp

Bingle Character Teantmission: Crables or
dieables generaticn of 8 rairiage elurm alfter sach
kevetroka. Diracta GIGH to transmil a carriage
returm automatically after each kewsiroke, S0 05
v with @ host program desicnad oo accepl inpt
i Lhig farm,

Merraal transmigsion; in rmost apolications, the user
ruzt anter calriage return belore most applicazion
pregrarms can process user inpul. S0 s tho
dafauit,

Single character transmission; GIGT generates car
riage return character after gach keystroke,

Scroll Mode: Set scrclling cherscteristics fri the
GIGIE sereen, This setup controls the locetion af the
lexl cursar wehoen o iine fasd (or another index fune-
licns such a5 reversy index| coours. The curear ap-
prars at the 1op of Lhe screen for o foredard index
aned at the ol el e screen for & reveree index.

et acralling afly les) charestors trunsmitted aftar
the battam of the sceen is reachoed are displayved
on tha botoom line af the sereen. Corsor remains ot
tha bottorn of the dizpley and the display is ro
altared.

Jump scroll Cursor moves immediaely o the ogal
ing ured the display is acrollad wertically tnoallow
this linc to becoms visibla,

Sononth Sorell Cursor mowes to the next line and the
display s increreentally screlled vartically ta allowe
thiz ine o mecome visibhe ot o rate of 5 text linss-
P.-EI'-F:Emr‘ld. Sl serolling &5 the gefaulzs, SM2 s
the default:

Wirap Scrollswhen the baltaom ol screco is reached,
taxt curser moves to the tap of the scoean.

Terminal Baif Test: Sulocts and starts self taste.
Values of 1 i 5 sulect tests to ba parformed. Set-
ting the value 9 indicates that che selected testz will
be performer repeatedly until toilure, Setting STO
cleara all aslected tesis, Tests exoocute when tha
BETUP key is pressed again.

Clear galectesd Tes1s:
Salast pardr w st




SGelect Lerdeogpy communicaliony test.
Selrct aciere communicaiions tast.
Select puidforn divpler tost,

Select o Teer 15,

Repsat selantad (ests o failure,

Both the hardeopy communications test and tha
esternal communicalions tests raquirs use of a loap-
back cannectod. Reler 0 the document FE TP Fer-
Rifra! Tnsralfavion and §hener 'y Meawe! tor information
on thess fesis,

Text Debug: Conlrols the disploy and intsrpretation
of epecial characters fling Teeds, carriage returns,
gic.| on tha screen.

Mormel dizplay of text characiens; normal process-
ing of both text and ReCIS graphics goours, TOO is
tha default.

All charactare are displaved as tewl chamcions, in
cluding all contrel end escaps sroguences, Ma normal
proceseing of thaae characters cocurs, except that
limne fasd 2 LF>> and XONSOFF are st interpreied
tor synchronization, but alao are displayed as lest,
Tha rapresantation of contral codes i by the ANSI
proposad standard 2-character mnemonics.

Normal digplay of text characiens: nanmal conirl
code proeassing ococurs and those coateal cades
wohich arg not normally procesasd are displayed as
oraphic text, Unrecognized aacaps sequences aie
rul dispiayed,

5T2 HcCm
=T3d ExCm
ET4 Dapl
aTs CBar
5T2 Rapt
TG

T Morm
M3 Tonxt
TOZ Grph
TL

TLO- Off
LT L

Tablet Locstor Wode: Enasbie or disabla usa of E.
hardocapy port as inpol W GIGH from o graphics
tahlat.

Onby the cursnr keys onothe kebosrd con omiove the
lopator mode cross-hain, TLO s che defaull .

YWhen a proparly-configurad graphics table s con
nectizd o tha hardeopy port, the tablat pen or cur-
sar s el as tha cursor keysl can positicn the
Crosss bwir, When TL1 s sat, the tablet curaor posi-
ey enverricles (he cursor position kays, S0 othar
kews function as usual e termingte locator mods, as
will the tanlet mursar Bulion or tio switch, The hard-
cop port speecd THE sat-up) oy reguire adjostrmont
o 8 particular sp2ed for yoni graphcs taksler.




™

THIOD VWTH2

ThA1

LE

I 50
&1
TG2
TS4H
TS4
TES
TSE
57

'K

ARG

LIk dr

HL

on

Terminal Madea: Directs GIG ta recognize silher
WTEZ or ANEl pecape zequences.

Racogniza WTEH2 ascaps aequances. In WTHZ made,
orly WTS2 espape sequences are procazssed and the
kovhbaard neperates VT52 sscape seguences for tha
Gurscr and aurreric pad koys,

Recaantee SND1 escupe seguences: only &NS] com-
patihle acape angd contral sequences are processed
gndd the keyvhoard generates ANSl compalible
sscapa and contral seduennes,

Transmit Bpaed: Sots the trunsmission spoeed of
GZ1E0 te the bt toowae of thee Tollowsing
17140 Easaad
F0D Bvavnl
G Bavr
1 2060 baurd
2400 batd
AE00 haud
SEOO baud
18200 baud

Set powar-up values for this get-up using the
switches at the raar of the keyboard,

United Kingdom Character Sat: Dirvots GG o

cese citlier the WS chiarsacioer sol oo sign o8] or

the LIRS characier sel pound sign (8.

Ulse the LIS Charaater sen, The native chararier gl

is ser initially 1o the USASCI character st ReGlS

character set O is the LUSASCH character set. US is

tne dafauit charactar set.

Uz the UK charzscter zat. G0 and G1 will refar to

tha LIS charactar sat. and character set O 1= loaded

with thie UK zet. Tha LIS set ditters from the

LIBARCH charucter sot fn that &' appiars as the UK

peaanad i,

ol the posesr up delaull Tor thig selap asing e

swilches al the back of the 1emrninal.

Tr change this sst-up:

1. Alter the aurrent aet-up mancaly er vie an
E5CapE ESqUSNCE.

2. Press SHIFT/PFL or fssus = ESC = .



¥

VLoD

WiCH

WC2

WEE

¥m

L= s

Off

Tast

Grph

Both

LU [

Cursgor Characteriatica: Selects cursor to be
digplayed. Cnly ane oursor at a tima is displayed.
Tha locator moda cursoer cannot be disabled.

Sat both text and graphics cursor off; naither cursor
ig wizibla on tha screan.

Sat the text curscr on; cursor blinks on the screen
whiean GlG] is in text mods. I The text cursor is a
raverse video flashing block.) Cursor niot wisilles in
graphica modsa.

Emables tha graphics cursor; cursor is visible when
GIGH is in graphics moda, {Graphics cursar is o dio
miand with center crose-hair.d Cursor ot visible in
taxt mode.

Erablas both text and grophics cursors, W3 s the
dafault,

Vartical Margins: Sdjust Lop aod oo werlical
rmarging towrard the center ol the scraen,

Adjust the margies the specilied nomber of spaces
tenvared Lhe center al 1he screen.

This pararmsster selects the mangins, o numkes aof
characeer hoeights, Bath at e top and the hatearm af
L vexl werbing area, [DWM0 s selected, there is
racn far 24 lines of rest Wi iz the default. If
W i seleciad, hars s ronm for 22 lines of taxt,
and =a lorth, Seting ks parameler moves the faxt
cursar Do e nese top e

Xy

xon

XM

o

On

Transmilsslon Synchronlzation: El:flEEifii.'—.E- whathar
I nse MONSEDFF synchranization charecters,

EORSEDFF ot oansmitted. If disabled. XOMNXOFF
are nol pansmitted, and if the terminal comrunica-
ticens inpaut ¢uele should overflowe, additional charac-
ters weill bxe discarded. The SCRELL key ie alzo dis-
anlad if WO XOFF iz dizabled. This satting is not
recormmended for GIGI; it can ba ralied upon only at
Lo receive speads or by spacial host programminig.
HOMNWOFF tranamittec; usad for synchronization
ancd MO SCROLL key. [T enablad. AON XOFF are
tranzamitted o tha host to control charactar fiow o
the terminals. If X0OM and A0FF ore not honored by
the host oparating svstam, GlIG s featurcs moy b
unraliable at all but the ‘owast roccive speeds, K07
iz the dafault.
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GIGI Graphics

This part af the n‘rﬂ'r‘li.l_ﬂl destrines GIG|
graphics;
Chapter 3 13 o introduction 10/ G151
grnpﬁlcs
Chapter 4 deacribes how to axacuts
Ref3iS commands.
Chapter & deacribes how 1o oode and. use
the ReGlS ﬂ;rapl‘uea language:
Chapter 6 ﬂ.Eﬂf:rltlBB of GISE| ‘E'I..-I.'ﬂli:!r'l
concepts.
Chaptar 7 dascribes GG drawlng
o .
Chaptar 8 dascribes GIG| wiiting:
CONGEPTE.
Chapter 9 describes GIG] te:-:;,i::unﬁapls
Chapter 10 describes how 1o cade and
Lse TI"lEI:Ir'-I:Ig_rEpr

r 11 is a technical desernption of
how GIGI displays imsges.
Chaptar 12 iz ar alphahaflmih,'-:ugarumd
description ol ReGlS commands.
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siGI/ReGIS GRAPRHICS

Gl Tearures a hailr-in interprerer for 2 graphics lanouape called ReGls,
re Wemete Coraphics Tnarrucrion Ser. RedGlh interpren command: thad
allews yo 1o simply and efficiencly control the vidoo monitor sercen and
diaw pictnscs nn che sevecn with linea, awrnce, and circles. Alea, ReGES pro-
wices criminands oy dnehides texr charasers in picounss.

THE AsGIS GRAPHICS LANGLUALGE

The BEohT5 praphics language ie desipmed for concizenee an easy [0SO
nf code Frome the host to 8 ReGLE device, The lnogruigey consists ol corn-
reands which arc moditicd by oprioos. The followine 35 o s of the Bedils
anpmumands with a sumnmary of the funcion sach peclorions:

Redls

Command Functione

5 Specifies screan contrals, for examply, seiling e
aaraen color to blus.

W Specifies writing controls, for cxample, seiling 1he
wiriting color to walloww,

P Peeitione the graphics cursor on the scraen without
wiriting urthie sereon,

W Draws wactors lstraight lines) belween sciesn loca-
tions you specity, For eaample, yau can-drave a box
LN e screery using jusl the vector command.

& Draws curves O circles aslng soreeh lacations wa
speuify.

T Contrals display af graphics text strings and allows
wau Lo specily the characters 1o be displayac.

I Contrals delinitlan and lnading of slternate
characlers which ¢an be displayed using the T
ceimmEne.

e Gefine a string (for example, a BeGlS commeand )
which can he inserted repeatadhy amywehara ina
ReGlS command straam; this atring ie both dafined
and invoked by the et =igr @]

H Reports the current logation of the graphics cursor;

reporiz tha name of the character sa8t in uss;
reports the amaount of macrograph storages in use,




In all Red5l: commeands shown in the wotions below, pareotbeser wngd
prackers are pacl ol Eedls command svitluy and mousl be coded e they ore
sturwn, The chapier Codieg el Livime Selils Comenarsy coniiie: 2 oem-
pleie desrriplion ol sraoomar rules Tor wading HeOE cenmngnd s,

Rl peovides gommands Ton grealing piciwies on (e wideq anonito
goregn. Metwces oonsist of les, cireles, curves, and revt. Tlae the T W, O
and T emmmands pa draw pictuoies an the seroen.,

The cxample blow is 2 BASTC program for drawing picourcs on the sarcen.
The eode containg the BoGIS commands for genarating varous shapes on
the soroem, &5 shown in Fipure 3-1, This cxample vacs GIG1s araphics protix
charzercr and OTGE BASIC in local mode. Tio cnable theee feature, sct the
follovdng sct-ups:

LLCY Enable Local Mode
BA1 Enekbls GIGI BASIC
GP1 Enabla tha Graphice Prefis Cheracter

ke these scb-ups are in effeel, o can e the COTGT BRASTC PRIMNT
starciicies nogencrate pienes on the ssroen, The PRUST siatements Take
the form:

nurbar FRIMT “Red IS commann sreing !

wherg swmper s the BASIC starcment nombor and che ! {exclamation
poincd 35 the graphics prefix charaeoor. The araphics prefiz character and
FeGly command string must be enclosed in double quote:,



a0
3

Hl
&
a0
100
A0
Sl
A0

S101e.

GLOE SR gl e e I ET S

FRIMNT “*IsiC}'"

PRINT “IF[240, 150 V] « 140][. = 80]-140 |,-60 '

PRAINT “IP[1E0, 250 W[ + B0, +120] 60|~ 140"

SRINT “IP|365, 2680 V[ + 30, B0] + B0, + B0 (-00, | GO 80,60
FRINT “IF|442,257 V[ +20] +10,-1 0] -10,-107

PRIMT “*IF[306, 3200 V[ +32] + 32, + 82,1 32]]-37, + Ag)-32|"
PRINT ~*1j-32,-3&][-32] + 32,-3 %]

FRINT 12207, 280] C[+13)"

FRINT I8 207,370] C[+13]"

PRIMT “TP[207.380] C[ + 13"

PRIMT "P[408.310] V) -8301CICA-S0 [ - 10] + 18]

PRINT “IPC408,310] VI-01 .-30 CiCA 80 + [+ 18 — 18"




Treductar so ity Holla Lrapnics

Including Text Stelngs in Plcturas

A graphie weE shing 5 & sing of chanscless Trom sny oo GLGLS Teus
characror scrg displaged on the niosiion wehen GEE] i3 90 mrapiics mode, A
characrer is an cighe=-hosten ot panseo whchobs The bisde ondl o each of
GLGIe fowr characrer zers, Figieee 3-2 showes Che example shapes Labeled
with lexd strings: the T commands oscd oo genciade the fesl siring are hivh-
Lihied.

[r this erample Galse Io GO0 BASIC) the CHEER funeticn s ased toong e

hie escupe charweier ia che PRINT starcmonra, Mo that the 1p (o pper- amd
fower-cise 1] pew preceds che RellY commeand inoche qooied sivivg.

MATN sTf

(O] g
O
O

200 PHINT CHH80 5] PRt

210 PRINI gy

SO0 PRI P20 W0 W) 14D, S0 -1 400 30]

400 PRIMI “PBO2E0 VI 1 &00, 1 2 40)-an], e

SO0 PHIND “PI3GS, 2800 W 1 G0,-G00 1 B0, BA)[ 80, + 607 80, Ba]
GOC PRI “PI442,257 %), 0 2001 10, 199 10, 141

00 BRI R30S, 3200 Y] 321 32,0 A7 =A%) 32, +5E a2
Bl PRINT “"0-32,-320.-3210 1 37, 327

B PRIMNT “PI207FE0 2L - 13]7

1000 PRILT “PIR07, 350 G- 193]

200 PRINT P 207, 360] C[- 13]7

A000 PRINT "F408.313] V[, 30]CI0A-a0 + + 104 18"

4000 PRIMT “PF{408.510] V-8 .-30 CICADD | 18] 1 18]

AN00 PRIMT “T{2496.185] Tiedihd ‘MalN 5T "

AR00 PRINT “Fl 245,358 | (g2khd ST0p

SOUD FRIYT CHESIT BG4 1

Aratcncins 40 and 4200 acnain the T commands thur geonerats the
granhic el arrings AN 5T and "5TOP'.



Figure -3
Cxaralez of Shal =
Seroury and Wsing
Coerrrards

Irrecivnzie o GlELErGEE Graphile

Contralling Scresn and Writing Functions

The & comnmand aomerols Froctivns celated 1o the eniire gscrcen disgplay; the
W command aoncrals tunetens GLOGL eses nowriling on the screcn. In the
xampls program, statement 1O conlaios @n & contmand rhat erascs the 2o-
tice screen. Uzinge the S comaand, @un can alsn sen the color (or eray evel,
il wow bave i black-ad-while moaniton g al the screan,

The W {wriling) o e L ael Hhiz i ir.in_g, cnlor 10 contrest with the
wermenn oodor, L W ez salsn j'llﬂ'\-'ilj-\_""- Fitinetione that wlow vl fo
shizebe s objecl o Lhe sereee. Figoee 323 shioes the stroet siim shadsd and
vetlures] wellome, Zlnement 50 eontlaing the Red3Ts W command 1o arn an
shizcdingg ol wrie s velless: stacimone 70 narns shading ot and celurns che
wriling cnlos tn while. This program containg ocher W comooznds widch
chable and disahle wricing modes; these funedons are deseribed in Chaple
8, “Wriring Conczpte

Thiz sxaimpls vscs the GUGET BASIC GONS Gzruphics oo Dinaiien o erahle
oraphics mode. The (ROFFS function al the end of the prowrant dizsalles
araphics mode and ceoucos D100 v vesl mode,

10 PHINT GOMNE, "siel"

A9 PRINT VPB4, 15a]

g PRIMT "WAEST s

£3 PRINT W+ 2 40)[, +80) -2 Al sl

70 PEINT WS A

20 PEIMNT "P[24A.186)] TwEihd e MAIMN 5T
4k  PRINT “FI80.Z53)

100 PRIMNT W —8d)). = 1) -e0] - 1407

T10 PRRWT PLAG S 2800 W LR 5100 1 3 Wi B
120 PRIAT U500 350 W YT S0 20 0 13wk

srarirund et odge



130 PRIKT “PC207,280] W 116 S11C + 13 wiso

140 FRINT “pl#80,290|"

160 PRIMT "wisti”

160 PRINT v +32,+32] + 32, | 0] 32.-32| +0.-32]
165 PRINT "[-32, 8% A%, + 0[ 32, 1 32} +0, 32"

170 PRINT "RI280,858] TisF0WiCiiha) 'S 1o

18U PRINT WSO K

120 PRINT "'F 385,280]"

203 PRINT "W+ 60O,-60]| — €0, =S2][ G5, + S0] 60, -Gl
190 PRINT YF 438 .258]

320 PRINT "™V, | 20,11 10,-19)1-12,-19]"

230 PRIMT “F{406,310] V) .-20 SICA-80) + |+ 100w - 18]
240 PRINT “F{4DR.310) V[-8[,-301CCA-B0 <] — 1B]W + 18]
2B PRIMT W1 R

260 PRINT GOFFS

CHARACTEH BETS

GIGE sappors the full 127-characier ASCLL haracter s and ean thsplay
the %5 visiblc charactzrs, Froooograpabic isplays, GUGD nscs he visible
Si~character sct. cach unir of which is @ two-dinwnsional dot partern GilG)
can display s a character. GICH prowides Tour character acts, 2 nalive
ARCH chuorecter ser and chree alierpane clonacter sels. GIGH: narive
vhiracler el Is the B%-charector ASCTT charvazier a2l roon space throuegh
Plide, i distedd in Uable 1-1. You can sor che native shaactier se) Le be cicher
LIS ASCH ur L ANCLL

ke Thoee pllernile vharacier sebs are not act inirially and appear as [Wled-in
Blacks. Uzing (e KeGlE L (owd) command. oo 2an sel the do; pactecns
Ll maket ap The characlers o eosele chiraciers for a oiven applivalion, The
sample prograem belew shows the BASIC code required oo losd Oreek
chaacters invg The nppercase chaciciees AIALN 5T and STOT infn allernie
characles 220 2 Figore 14 2l Che slezel sipns labeled with these Creeek
chaiaciens,



MALIN XT

CCo

g

10 PHIMT CHR$(165!+ " Pp

14 PRINT "'sIEl*

20 PRIAT L2l 0000CO00O00Ina00n;

10 PRINT ~ LiaZy o 1EXHABGEFESGETBS,

20 PRINT ~ LisZyEFFE1S0HIS0E0E FF;

S0 PRINT * Lig£r] Se0addtanadangir;""

40 PRINT " LigdrmA'S1C3A540298101859;

BD PRIRT " Lig2r't'81C1A13182ARAAE1 ;"

B0 PRINT " L2 VRFCE281 8 TFFERR0OAC ;™

70 FRINT ' LiR21"SFR41 FO00R1 02041 T

A0 PHINT L2 T'FFAS1 A8 1 R1ATSE 18

00 PEINT CPI240,1ER] W[+ 1400, + 0)[-140) | -B0 "

£00 PRINT ©PB0, 260 V[~ B0][, = 140 -80]],-140

BOG PIINT D986, 2RO] W]+ 60,601 + 60, + 60 G0, + GO)-B0.-G0|
BOG PRINT “Pl442,267] V|, — 200 = 10.-100 =10, -10)"

MO0 PRIMT “P[A08, 320 W] - 32| =32, 1+ 32] .1 32]-35, 1 a7)-52;
800 PRIMT “V[-32.-32| -32| + 32,321

900 PRIMT “'P|207, 280] G+ 137

1001 PRINT “F207, 3200 © 0 137

2000 PAIMT "Rj204, 360 © 13

000 PAINT P46, 3700 V,-201CI08 800+ [+ 10 + 18]
4000 FAINT 2408, 31 DIV 8], 30 CI0A-301 +[ = 18]V] + 18]
4100 FEINT ' 246,01 25] TisEuwn2iihd) s 51

d 20 PRINT P[RSS, A3 Tis2ijadlihd| "5TO™

SA00 PHIMT CHRFOI R+ =y

In this proweiom, bines 20 throogh 80 load Gresvk churpclecs oo alleriile
sharacter w0l 2 (a2 lines 41560 2nd 3200 dicect GLGL e display Lexl osing the
wlisroe s vluaracicrs.
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GRAPHICS ATTRIBUTES

An arerbure i5 o2 chaiacteistic o dislinglive Isore of an objest: T
cxample. color or gize. ReGER peovidas Che veeane Jur assiening actritizes tn
the wevecn, oo writing, and oo Lex.

The examples above showed how roosct acteibolas For e soreen und wricing
b mepnz ol the S5 and W commands. Yoo can also s« diribales Far reer.
GEGL provides vaciouws wavs to seo atcribamres Too lew; che GLUGD BASTE
pregni Beloy demonstoaces some of the atrribwrc: sou gun s For esn
vsr Lne 1 gozoramod.

ltslic
al Xy

s v i

10 PRINT CHRE&1E0 P

20 FRINT “wim g™

23 PRINT “sledp[186.138]"

A0 PRINT “tlal 5100 hig GE4d42449°

A0 PRINT “ris3 h1GE Talloe

B0 PRINT “Had i 27 Malic 8844749544444

70 PRINT “rls7 00 d-27 1 lled SE0GE GG R4 diddd4a"

3O PAINT e s J0 b2 Shet’ 1000 PRINT CHRSO BRI =15 "




Ligure 3-5 ilosirnres el aiteitoates of gize, Gelght. alant, wnd direction,
Adsu, uhis program shows RodaTs ability to move the curment losaiion in s
pumbered dibestion. T the sxampls, the numbers followingeg the (e,
corermnds diveet GiITGT o mave the araphics cursor in directdon & (downy or
directinit 4 {hackward) before pocforminge che oexl grophice uperaion,
Chapner 7. Drgwisng BOte feGell, include: more eaamples ol o 0 e
tacsc unberad dircosions, which are celerred (o olTsel dirsclions,

Arrcleres are sot by meians ol catmcend apiions Tdizgussed 1 Clipler 5p
I3 scts defaulo attcibules when powersd ops vhese abivthaes hecome the
curreat steribuces Jor scresn el o deawings uncil v eesen them weich
appropriate cemmd uplion.,







EXECUTING ReGIS COMMANDS

T ey Kedils commands, G001 muost ke in gruphics meds, Oraphice
e 35 chuat G100 aperiling meads o which the Beilily inlerpreler s ioler-
prefing wll characters wansomiite] Croes ey Lol keyboozd, Tromm GLGE
BASIC, or Lrarn [he bust opesiling svsies,

ke chapier deseribes how Do ewpenle BelG S comieancs o logal oogale,
st A0 BASTC asatements, and uziae host nperacing svalen resnuryas.

ENTERIMNG AND EXITING GRAPHICS MDODE

Yo can nac cither of rewea methods foe entering grephizs mode Mo nes
made: & devieo coatrol arring (DER o the GTG] araphics prefit characier.
(Tlcvics Conored Stringe are dassribed in detail in the Chapter Progoomsiiiog
Gl Uising Lecape Segnencesy The follewing sections desarils: bach
mcthads.

Device Control Strings

Drevice Comrol Sicins (L) are dpecial charactor scguenecs thar dircet a
Uerice Lo perfonm o specilie Cunsdon, GLGT wses device eoneral sorings o
enuler unsl el @raphoge mady, The device control string which diracts GIGI
Lo vz wraphics e Lakes |be Torm:

R I BT cormionels,,,

The < F20C = inthis secuence iy [he seeupe cherucoer; =2 ESC > P (upporeass
Tener Ty is the TROR prefis and the lawercuse Lecer *'p™ specitics cha this is
a grapliics TR AT the charciens (allawioys cke BOCS prefiz ars interpreted
an Behh 75 commanids,

The device controd atring whizh divesie GLIOL G exil #1apbic: mode takes the
T

ool St B

The < ESC = jcacapc-and backsla:l shavaciens) connpise Che THS Ler-
minarer. GICF rarerng toorest mode when it reecives this peroimior,



n

Exeviu it RedlSCun g ginds

Line Faesd and Grephlcs Prefix

The graphics prodis chavecior is & spevial cherwoer which, like fz devize
control sring, directs GLUGL 1o enier grephics mode. The craphics prefiz
vharacter iz sel by mewns oo thy GF (Graphies Pretisd SET-LF paramaeter.

Loy delavll prelis chiracter (5 e exclivngElon pednl 11, bul in sct-up
e ponn i tesel lie choacienr T pressing the SUIHTT Lew o Lhe aogual
ke, then enlering The shiacater yon desare, Whien 85010 05 sel, ke GLGT in-
lermats any characiers Inlnwing the gaphics el chamucler ag Belals
crimimiaEnds.

Thea rext line f2ed character rerarng GO e resl e,

Teo exeeure & RaGIS acmmand, e graphics prelis clioogler mose be
procadad by g line tocd character.

EXECUTING ReGIS COMMAMDS

GLGL cao errcute BeGlS commands eolered STom £ VERCSE ol g
souues Lhe lallawigr seviione desoribe these methods far entaring edils
A HI B

Dirgctly from the kevhoard

Luing GlG] BASIC statvments

Losingg lue. oporaling evsiem mesoerse: such de prowrammming l2nguaess, foes
edilorz, praphivs ednocs, awl apolications packazes

Exgcuting AeGlS Commands Entorad Directly from the Heyboard

Fovenevnbe el S commmands rosrnog e dlives by Trom the keybuoard, place
R o Lozl ke fagt-un LG Vhen lvpe Devive Cuzlool Sringe prefis:
ol ] S Y

Mg plivges CHO im0 geaphics mnde and allaws wng e enier 2GS cormn-
et s Vi OO tnlepeens and cxesakes imimediately.

T ;_||'\,'[_:|:_1'_-.' lhe cormengnds a- O IGT cweaires theiv, e 5_|'::[:|'i{'\,' |_||'\,'[_'-|:|'_.'
sl (R0 TRE cr DT, wlich diveess GTOT e display data cobered a ihe fe

eevial ol e ae bahean ol he vidoo manitos sereon.



Eumyl iy Balils Cormmans

Exsocuting RelG15 Commands Wsing GIGI BASIC Statamenis
You can use L3007 BASTO statemants co cvwcoute el comimand sirogs,
Lawpble GG BASIC isci-ups BAL and LLOY and che graphics prefi el o
GP1], chen enler che GOLG1 BASIC detetneatys in the forme deserihed
Chapler 3, lor sxample;

1k PRINL IR 200, Z0CY ] 1 200, 0], 1 2000 20000 2007

The Felils coanmands 1o Lhis soalemenl drae o 2guare bepinning ar acraen
Wit AR L,

A skl i Cliapier T, vou g ilea v GLOT BASIC iournsic funetions

P enabile weaphies meale, The GO T oo siables sTapbics mode; the
GOFFE Toverion disable sraphics male,

Exacuting ReGlS Commands Uslng Host Opersdlng Sysdem

Tusn g8 won can divcer ReCTS contmands 1o GLG Drarn [he kevboard in loca.
micde and wsicg QTG BASTC dalemgnils, vou sl ilzo use el operaing
systam facilicics. Feo example, sech o opesaune syeeem [odlilies a2 o come-
mend lansuaes of peagraniiing laongeaee (for erpmple. PORTREAN ar
PASCALY can trenamil graphies vommaniles o o2 imerprels] by Bedils,
GG ineerzepes the < BRC =T T the bast just s i wleroepis (he
LS = Poodiractly framn rie kel

In many cesca, wou o can ass opecaling selemogommommnes b e
#raphice commands tn OIET. For cxample, the following TICS, inclading
Pefaly commeands, reside in g file called TTOST.UPUC e bowe an-Dine sim ags:

LSO P PL200,2000 5 = 200,], + 200[-200,][.-200] < ERC. %

Fhis seguence dircete GTCO] o drawd g sguare beginning at Te2arion
[200, 26 I0 w0 wre using the YAXR VYRS opovsing svstom. wou czn
Pramsieil he Jie o G0G] usiae the YAS TYPE commend:

L B I L 5



|




CODING AND USING
ReGIS COMMANDS

1A sechion deseribes he elemenrs that compiize & Bedrl3 commeand, gram-
e Toles Por cosding vhe commands, and a deseripion ot how Redils inter-
prels carmrgul

ReGls COMMAND ELEMENTS

Bedil% cormands are enmpoesed of the fellewing elemenis;

< Aocrarmand keylerner which apecifizs the operation von wanl Bells e
el

« Paveathesized command opoions which sct alizibuies o be wsed in subse-
quent graphicg proceesing.,

¢ Brackered pairs wied to spoeify teo-dimensional inJurmalion,

o Wureriz values that specity cusser moseaenl celaiee 19 the surrenl cursm
prasitinm.

« Puncmuation svmbols such as corneps ansd semicolons,

. |;::‘l|_'|,r_'||;|;b-;1 glriars v e 5|:||;:-:_'i ':,- clrpeiers Lo di.=-|'l|ﬁ'!,-' as gl'ap]".i-.!ﬂ tout.

The generac Ioor ol o KeGlS command s
(aptinns)
[®-arc,Y-are)
comrand-kevicilor 4 uttsct-velue o

Ve | guolslsirng! !
|||| 1ni
i

Excopt for i command, kerleler, wach of (be elemenls nothe aloes s ag-
tional, The seoliens Delew describe sach el these crimmand Tine alemanty,
Likeowise, exeepy fun e owroend keylatler, oo ocan ende rhese sentax
clemends io noy order oo wizh o, QLG e press tas clamaencsin re ordar in
whick vou eosle e it cocder s hkely 2o afTesr the ner offeer of the
araphive display.,




A comiand keylelier specilies the cperaton youo want Relyld ro pafnrm.
Caommands ke The Coom of g singele eteer whick s a mnemonic for the
araphics ap=ralion Lo e perlermed;

Command Gommand

Kaylattar  Mame Function

3 Srrpen Lpaily stroen initializaticn
Tunstions,

1 Writing Specily werdting [thal s, e ard
texl drawing) initialization fureticns.

P Position Positicn the graphics or text cursoer
tor specific pixel location.

L “actar Set the end paint for a line,

L Curve Diefine 8 point in & curve; epecify
the radive of & circls,

T Teut Spacify text to be displayed.

Load Load a charactar set,
A Report Report the status of macrographes,

currant pizel location, oroner
locator rmade,

i facrograph Beling, inwoke, o delimit a
macragraph.

Chplions aoe parenthesized command slemens e dires, GLGL 10 gssizn an
alribuie lor w given display operacen, thal D o doivwiogs o s isplay, Ac-
fribinle qume Teariures of o qoalilizs assoctaled with o goaphies chjese al the
Lime (gl the ehjee) = owrillen (o the scresn, Foc ewample, @ ling on jhe
gcraen iy be Bhinkcoe aosd may be culorsd wreen Both blied aod pregs are
attrchates ol the loe,



adireg goeld Lizsiag =afal& (Cammanes

Yoan can airter optione one il o lioe wilhin parcnchescs or a5 0 pureolbee i
lisw. Far cxampis, Belila pirsas bochoal the fallowing options spealiziboes
idencically:

TIZE 45 D27 H40j

0T

TIE3)
4B 7 400

Bracketed Paira

Bruckelsl paise are apecificrs which wse e noambers Inspecify sercen loza-
vicens aed nrher teo-dimensiomal dista; ey e abways apocificd in the form:

| % are, W -arg]

Ihe valae oo the lefl el the vorma always reforeacc o dorizontal <ulus
iProemm Toft to sighes ohe vialue Inohe vighe of the comma slwass relereoces o
wortical vulue (Frooe (o In horsao), Using thess boackelsd paie, won van
refetones sereen coordinabes a3 poini: oo che screenn (Ul s, svieen foca
ricms) o dy [ wicdi b hizizhit] taxe sixe,

Offset Directinng

A affesl direction is an unpooctaiatesd [l s, Lakes i parencheses nr o
pricheals! valoe which apecilies wovenert aoa dircztion relacive o the cor-
el corsns location, Velid perober corvies are ) through 7. which cor-
peapeend T che Followiog directinns:

Ol divections are weed with the 1%, ¥, C, and T BaGlY vommands oo
e e graphics cursor befione digsplay of graphics okjects, Tor example a
feml Wl




Loaing s sl AeDl S Zooperards

Cuoted Strings

GTGT displays when (he ] comumand exooates. RaGTE pacszs hoth sisls ool
Zouhle quedes idennicaliy

[ cases whare Yoo want fa incluile o ginele guote inastrine, woe can nes (he
doabic guones oo cnclose the e (and vive versa). Also in thiseasc, yan
can: double the anclosed] quote chiaracier. Relil% weaz rhe First qoole
chucucrer after mz T ermmand keyleler gy the steing delimizes.

Puneivation Rules for ReGlE coammands

KetalS conmonsds ave frea-form; Tianks are col slelicoiers amd GIGT fg-
prries Mg excenl o eoaphics coxr serings. | isewise, GG eaores commes
cEzep o ppurdinie speciticatinaz. Yoo can spresd o cormrong accose s
may s s Seeo ApETopTIanD.

The following syl convestions apply For coding BedHE curnnnd s;

{ } Parantheses: Pareniheses enclose options (g@ttributes)
lists. The fizt of attihules s associoted with the currant
Ithat is, most-recently interpreted and exeouted) com
mand seylatisr

[ Brachkets: Brackats are usec In enclose paies o values
Hatr reforence two-dimensioral frooies such &8s @ Soroen
coaribinate lncation foalumn, row]) ar the size of a 1251
character ||widch.height]}, Erackersd pairs aie Lsec Botl
at the znmrearmd leval and within sttribates lisce,

ra ar

Cuotas: Dunies (vither singla or double quotes) aie uaad
to encloza txl slings 1o be displaved by RaGIS.

: LCommas! Commas srparate the two-dimensional values
in bruckoted paira snd, optivnally, can be used 1o
separate multipla sttribuias within an attributes list.

Hemicglon: Somicolons heve 1w wses: first in the
defunition uf macrographa, secong in wrminating axscu-
ey al g cormmand.

FEF I 1

: Cammeants: Thore are no camiments as sueh, Flowesvar,
Yo can use g semicolon and quotes mo snclose o com-
et stong: gencrally, BeGlS ionares this consirection,




Covitig and Uang Hedss Carrg e

Atiribute Currency amd Scope

0TS imuerprels wnl ceesates commends in (he seaenze in which you
cntar theqe. Lherefore, the mest recenliy-sxecul ed convmand of 2 2lven Lvpe
booumes cormedd, that is, applies uel aoochion command of the seme L ype s
execued, e 8 sorcend, Worwesiioe ol T {rest) 2omimands sel allzibuoes
g Lhey gre cxooutod.

L] insinmains atiriboes a2l by these cormmands sy the cucoent siirilionnes,
Eor csample, i o 20 ey sovzen hackeroand caler o Sloe, o rening Ml
el wom emeer anciher 3 command oooresen e sureen boackgoonnd at-
rrilvare. The scome ol e sereen contmwnd apples e all crmands which
Tondlowy it

The ¥ command s225 arribies which can he neanidden insubsequent Ve
por. Curve, and Texn cormmvoes by lemporcary ariting concrols, Thesy
dedaull enidition: cannol b2 perneoently roact cvaopo by wnsocher Werils
gannaid. Howzver, U eempnsary conditions apoly ondy Lo the svops nf
P Yortnr, Curve, ar Tex! covnmand it which chey ey eogeumerad,

| D the foilowine seltvngs Forthe S, W and L voenals tosel ariibutes to
choi imisial pueeses pp: el

Borgen  Writing  Text

E 17 A0
1 B ]
iz
Al =
M
Al

Error Handling

Bt 1% ooy et display error massupes L waa roake anerem in s pecifying a
corueiined, wan st Tignre aut veur error by voussell based oz resal
al e crtomand exceotion. I e cuzoraoe didn'l coooiee the w2y von
wanial il 0, von probatly dropped o closing parcnchcsis (2 commen
mistaked ar cmbedded £ commaenad an iappeepsiare pleae in veur coads,

Fomembyer, Bagils inerprets just what sow send ool




i
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SCREEN CONCEPTS

The videu openiber comregted o GG displass the conrenz: of GRET's video
moepmoy, whieh maiains o vallection of pisels, o picone slemonts. A pic-
cuce element s The sivpllest vesclvablz, <har iz, physically distinguizhelble.
il ol the enlers e mnry.

QL hpees pictires g the acresn by acteing clurnine o) oiels. Uhel s
whed sevaral pivzls Inoa row are scl. o line appears v [be sergen, Lo el v
diteatl gpeaife which pivals to set, GLGL wses an |25 ] cuondivale syslemn,

Acenordinans is a membzar veed wo speciy a locaiion un g hne. Xooonidingles
specify horizontul locativns: Y-courdiouies sp=vily velicel Iozations, Thiz
contdinate svelem plows vou o speoly diseeare poine en the screen. A
point s sk imerseclion ol @ booeontal lice and a vertical line, Figwra &1
shiovars a Lvpdoad courdiate sesteim wall [X3,7] lacatinn: specitving o point in
Ly sy e,

-E:
_-l|
|

# 1. 2 3 4 85 & 7 88

[

Iha ot rpecind as [#5e);
& acnss and 4 deaw in thn
capdinate sverem

R O ™J £ L[N A= gt P




Saziee Corviapls

GIGI': COORDINATE S¥STEM AND VIDED MEMORY

CrlGT azaes 3 bit map o wilen mvpoey o map point in the coordinats
eralom o and the pixels than compeise 1ie soreen, Loz GLGL, a biz mep iz an
arey of microprocazans mcnica y oo which gach bic corresaends wooa sixelan
Ihee soomitor sercen Flgare -2 shoves The spesn, e cocrdinale systam. and
darnzEe (o reclanglsy on the soooen,

Tiyurs 52 Bodgd 28 M) MW GEN D T TR
Layandl,
inmee Sevkwen o ard "f.- - ™

PR T T = [T

154
LAk, 29R1  EEb, B0

0 j-- e _|
304 e —
[0, 2001 EBM 1041

T

7

Iy

Refarring 1o Polntz oh the Soraen

Tae coordinace syszem allows vo to refor o cach poinl v The soresn by
maans of its X- and Y-coordinatss, BeGlS rogaies brckels coounsd g
acroenm locacion:

[ X, ¥]

Yo cen apecify valuws Jor xoaod Toexodivilly by sntering £ nwmier i vou
dao noel eneer a paenber, DLGL pees e voerend waiue for X or'y,

GHOL besrny coan iy screen ogieloeny s the g 200 vorner al he soreen,
Uhis locaitien: 5 cilled the ecorgen arigie, il Ineainn L],

Xesoundinnees range Foooe 20 dthe le it siles Al the soreend e 767 0 he righ
etlge ol higsvreen), Yocearlies vange Teem Gk e al e saeend In
v (Ll bwciorn egdwe ol the seezan,

This zar of nearnes s the working enordinare sez 3101 allnws von toorefo
wa pevines upote Yeoccordinare 5120 which is helesa the hateorm of the manizar
HCTOOT



Fijure 5-3
Pl Foiiie L Diske =
R RN O TN B TR TRl

s ERM e [ o

Pointe and Pixals

&5 mantioned above, o pixel, or piouce elerngol, s e smallest physicalls
distiozuishable pact o e mentlor soresn, SiLGE nans tea vertical paints,
sach udl—even padr, 0w poael Loe egaople, priars Z200,540] and [200.341]
correspond o Uy sioe pigel, The geen pieel g logation [200, 3407, ST lees
ol relerenve FhE plaels oooegeh boriecnial liee and 24400 pinels on osch ver-
gal fine Phiggee &5 dllogtales Tee GRUGH mape mewn poinics to cach pixel,

id bl TE  Ad BAE GEE  Ted eV

@
o ™

| Loyt ers

: ntarARaIng Tt samn
2apl sl

i | o o0 aoan

| l
TR LGEEDTY and A0, 200

{55M, #37| g [SE0, 200

e (B2, 201w [BDD, 2063
P [ | 660,207 and | 660,200

k]




Soraer Donrsnls

CURRENT LOCATION AND THE GRAPHICS CURSDR

dhegeen boe G010 ol says o praphics cursor weiich shows vouw v soroen loca-
coe LG g e lerencing, The praphics vursor 1 a clamond-shaped display
wirh etz eirnas-hairs:

Che wraphiice cocswd s displavsd oy when (2001 s wikling, Lar Lhe el
cluccitier el inpul

Uhie praplhics curse oonscs oo Ier won see clunges g0 e corenl o hon,
P eapieple, when won 2oter a BeGel[ aommand roomeeys o lesatinn
L1558 ro Tescatina [20LE30], iz graphics curser moves, alaae with the
cwrrent sercen leeation, to [200,150],

Yonzean drcer GTG o move e cursoer and oke currene location by specity-
ime locations in Relils conmids, Fedlb allows vau (o relecemse ool
fowcerions and celalive mehins



Migure

L= 1k

Lysspgiane

&4
AL EE W) SR o o e

Cirae Lires

Siruen Corgopts

Abzolufe Locations

Ahsniute locarions speeily poioe i he coordinate systam which are based
o the sarcen ovigne owvaliong, [0 ey are specificd as unsigned [X.V]
values (ehar iz, IS0 1050]0 mather thign | 0 18O-1501), For sxample, when ven
aprcity tha abeoluie Weation 130,150, you are celercocing Ly speitic
moint 130 across and V3D dowen Tenme spoesn Logzg i 6,0,

Lot phaolue locations to draw Tiaes Tiam spacils soreen ecatione aoclher
specilic serern locations, for czample Tioo ane corner al e saveen 0 g
ulber,

3 b e b 400 B OB el JET
P

i Abnahne acarka |1 10LR

2o RaGIS Cormanda:
11
- Br144. 80]
™ B VI35, 3661

59 N FI119,88]
VISEH, 368¢1

i 1

7% i
L y,

Apaotaoe luezaaen | 305 G360
I
Abzohite ocatan BOE 230]




rirsila k-t

lzimg Headien Srnnnr

Lecarions fe

Lo

Ralatlve Locations

FReelative lozations spocity a dismanee in pisels from the cadrent Tocalionn, bm
crample, you 280 nae the corvent location &nd & relative loearion rodezw
Lime LD pixels long beinnineg ac the correne locatian, The direction inaich
OHGL cewws che line depends on cthe sign of che [20Y)] valoes:

b2 Blose tbe cucrenl Jocacicn (o Lhe sighLl
=X Ifuoer [he cucesnl Jocutivn o l=in,
+ % Puove he coreend lositicn aien,

2% Blees he woceent Dol g,

T o el ol e -:'|F¢|E.'|q:|| | 2,7 witlizies I ftitl i-:, Pzl lntemt Diagss -

=

ticaazh woociveet the saaor givys hees anothae seeaen.

9 e e IW AR B oBE B SET

[ )
L Abnalut: iZcation 110 AC)
e ReG1S Commands:
0 FI1 113' Eﬂ']
N U[+1EE,+EE@]
s Fii1e,20]
YL+305, L2581
130 IlJ
Ralaivd loc«lem —1HE i
Fpletva locatesy —34H%, 1 ZHN

Bolziive locavions arc vsctul in sionaddons where the arigin locavion for &
drewing is oo as siEnificsnl a8 be propocions of che drasdng.

Combining Abeolute and RHelative Locations

Yo cam specily acelative fsienedy cocecdhioale with an alseluce donsgnel)
coordinate io che sueoe bricckeied pai, Foe esggeangple, |00, 1 3] ey the
cureenl bocelion lo absolaie 2 conrdimaie T aned o e ¥oowmdina e 16
points dowar e e curcsar Yoooendings.



Cted Pafud g O ek [l 1t

PFOSITIOMING THE CURSOR ON THE SCREEN

Youw-can contrnl the grapiies coser soul e cacreal locacion asing the
Rahala T ofanairion) cnmtmand, For ecnnple, by enlerne the following P
aomrands, smz acnld pesicion dhe carsor e gach ol Che lecrdens shownin
Figura d-2. ahove,

Pl 500,200

| 3001, 50

2l E00 00|

p ZU0Z0U]

Suleen, wou i puEillen he vursor yuo can position the zursas using cnce of
Pre followe e o bers, which sorresponc 1o direotons offsen from the 2ae
el i

Bt

For example, the command.
FPEGA4 222

maves the current lacatian withaut weiting 2o (e soeen. This commeand
moves the curren location doom (84, Teft (ddd, il o (22220,

GG micwees the carret location 1 pesel (o gich value eatercd. The wiiting
ceniiand ¥ npiic alleess woo oospesiy aomuliiplier tor the dircenion
waluc, Foi cxample:

P {MANREd4 222
mowress Lle cuient Ineatine 3 lines Tor gach valoe specified,

Table &2 cummarizes the Tovelions nf Hhe posiien cummeand.



Table 8-1. Position Command Functinns

Functicn Position Command Comments

Miowva current loca Pl -t ¥-du|
tion to location
epsoified by

[E-foe, Fio].
Move loecatian in B et diraiztind can be ana
spacitivd dircction, af the followsing:
2
3 5
10
7 7
&
Siet tamporary POV i gptiomsll o Soe description of
weriting contrals, W bweritingg d cam-
rmand agptions.
Sawe currend lacs Figl
ticrr e the stock,
Reston: most PiE}

recantly-crntered
lacativn froamn stack,

SCREEN COLOR ATTRIBUTES

GLr] sels che ineneny Tonle ) acriboie e he sercen, T yvou have & color
iy, wdm cinascen a hackaroand coler toche soreer wsing one of vhe
Tobowiog eehi colars:

Lkirk (et
Bl Cwan
Ko Yolow

hzernina hite

Frr hizck and white monizars, thesy colors irgns e e desrees of brightooss
Pelerred tooas tho pray soae,

Yoo alsn assign colots b e ased b g ol est displae) e enn-
copits ara discussed i the choplers L2000 iy Caacgeors and GIOT Tex
Conesiiz, heloa,



AR DStdepns

ERASING THE SCREEN

Im general wher you are sTealing so Jmage on the scicen, vop il o blank
goroen oo draw on. Lise The 3 conumend E {arasc) oprion in eose any oriting
L zerzen and woosel Ly curren! location on the sarcen ro (0,01,

SCHEEM ADDRESEING

The scvcon you can ses on e vides monitor (52 subsct nla Loeer Logical
coerdinars system. [l bpger vuordioale svstem iz, conacpnalle, o lao-
dirnensiconal grid, cash location ol which iz o pixel which can be referenced
by il [ X ¥ ] location. The uppecdell Wil of the coerdingne ayslern bs up-
pruogtiinlely [-22000,-32000]: e Towerorigh! o of the conrdingle swaen:
i aprroalmeiely [ — 32000, — 12000

Wlien yuu specify addresscs thar pass thess [inils, GLGE wraps bazl I he
arigianl lecailons sad ovorlays any imagss thal el o e original To-
Tirsins.

By defaubn, £G00L wees o suheze of this sypslern Lo gdilrees o soTeen 6T len
finne aceimx aral 274 location: Zeep. The defaul top-lell pael of the sereen
is addressed Al lovalion [0.0]; the defacli hartomevigin pixel is udérazacd ar
lerzazion [Y67, 479 Ligure 0-6 shows how the sceeen GLG L ases by defanlr
relatas toothe coordimule syzlem,

N -
Eﬂmm@ﬂ GIET Sersn e
4

i < +X

BT Sereen Linit
(48 61

%

43000, +L00
Sy




Sorren Larcapts

Uaing the Scresn Addressing Optlons

The A Gadibessing) aptinn iz used to allow the sores o be alilreseelas 00
were 0l a dilferont size oF orientetion heo o aclual s oy

Thare is o cesuriclion oo e eelative sicea of the Lafo, vighe, topnoand boliom
rearwins. 10 Lue pizl wpegin valoz is less than the Left mucsin valoe, dienihe
weconndi e incessses oo Toft and similachy for wop anl boliam oscgins,
You can ceeel e owalocs of e soroen coordinales W oecessacrs his o,
howrevar, non eeammended. For examiple, o Lolowiog cormmgngd delives
fhe spope o the Ingical addrezses usiog [O0] as U oo gl [ 100,100 as
Phee Dower cight Timic of the sereen. Thal i, alec deloimy Hos alilesng, a
lige dhiawn Fronn 007 tor [LOGL LD =ows [romn [he togr leil ceenen ol the
sereent T Tha hottom Tight cusier oo Ly sersen

544 TLOYC 190, 10073

THE 5 [SCREEN} COMMAND

The Relrls & [&:urmffj cinnmand provides conorols Jor oany of LilGil's
seicen-handling funcibons, Tahle A-2 shows sxamples of these funclion: aind
lixls the Formmar ot the scresn vonnrand for coding the Duneticn, Phe shaper
RetsTs Commnong Descripiios providas g detsiled descroplien of the 5
verrrnipad.



SearaE | Goclcagts

Tabig B-2, Sumimary of Scresn Command Functions

Function
Eraze the scroarn,

Caolaor the scresan,

S=et nagativa screen
=8t normal =creen
=Bt time pafora naxt

AeE1E commnand
execution.

Auljust screen ooordinate

addressing limits.

SBpeciy vertical partion of
goregks to print,

Mawve contents of scieen

e 1 specific point.

Mowve carlpnts of scraen

& specilic dinection.

Scroan Command Comments

SIEI

B ar Bii0)
SiEN ar Sl
SRR ar S
Sl or 5113)
SiHGEH ar S48}
S o 5G]
e TR ]
G o S017

S 1)
LM
EiT wakesh

Crark
Blue

Rer
Magenta
Grasn
Cwan
ellow
White

Feverze Yidao
Mormal VWideo
fieka — S0th or
Gk of
spcainc,

SlA o Y -lne | R oe Y o)

SIHLO) 4748
e DR T I B

S directinon

Prints antire
SLRCOT,

cherpcfion can be
ane of the
following,
¢
! 4 X
4 ﬂ_.J;._b &
- i
&
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| |
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IAWING WITH ReGIS

MY : i

il prevides comumands than allow vow wo crenle piclure: by arawing oo
he seicea Jisplay. Piemres consia of Boes, corees, circles, el 1=, Yoo
iaw using the Popositien). ¥ (vecior], vosd O vecesd coonminle; wou
display revt on the seme screeon weiage Ue L el b commsed, s cluapie
degzriles the commands sod besic l=chodgues Ton drsing lies, corves, and
circles: Chapter 9, Tenr Cosroends, descnibes how inonclode tear in deaw
ings, The W Pwritine cumomanad deseribesd ie the chapren Weiting Conaopes
provide: options chan mshily anad goltance Tines, corves, and fost.

DRAWING LINES

You draw Lnes by entering the ¥ command with screzn locsrions specifving
wlere o lime bpwine and eads Table 7-1 Lliste the funclions of the Y
carruzing,



VARG W HE

Drewing Lines Wsing Locations

Tir many casch, vool dhaw liees by postliosdg Jie smaphdcy cocsor oo Lae
paint ar which o want M live In begengthen dree Froon Uiel pednd e an
cnd poinr. For cxample:

P LMl inn]

VI200.200]

draws a line From losation |00 0 1o bogarlian | 200, 28, Leck location
apecified in the W aemmand alving doaws o liee Froan be sarcenl ocindon,
Figure 7-1 shows a RellS % commaand sliing comsmstineg ol several poines,
FdETs bepins drawing r locarinn DML D00 aoc copeleles the vestor an Lo-
caiion [300 588].

Lovatur 300, 100 AT LM reys s
[3E%, 1881 1368, 1951
204, 1961 LPE4, 1881

(196, 1041 [12, (#4]
[id, il [18E, 186
(18,2920 112, 2931

FEre (b, ded]  [168, 38R
(28, 5080 F2Re, 252
[ 38k, 2320 [3RR,30E




Iraivirtg With Oflfzct DipecEinms

A5 Tamationed nhave, oo drw straizht lings vaing Jocadons specilied oo
the % (vecioz] cumeegnd, Yoo ezn also draw lnes using Uie oo
direclions, whier wre alTsens Troem the current locasion:

Yoo can draw lnes (wdich tar Y womonoedt ea omaee the surrent locsion
piri the Pooommand) wsiogs oo of these direetions rechar then 4 soreen
lncatian,

Alsa, vsing the W Dwried connuand maltiplice epdog, CWIMTE vou can
dircar LG to Teplicete sach pael drawn in 2V command oz ooeen] witl he
P oommand. Ligure 7=2 2loes T 2o gac the oftzel directiom sl Uhe s
itz muliiplisr Lo e seclnis,

FEElS oneInds.”
eLiod, 19@]
M{HE2e ) Va42446RE4600 288
eloe®, 1861
W{MIBIVE4244B0E4E80D2DE

Tre First drawing replicases cash pixel dreren Y6 Dnes (8 (9550 e seaond
drwang ceplicarcs cazh pisel draen 30 CGooes (%0300 B diawing dirce-
[ioms ire st e the same offael direcdoo,

LR R TS S



Tabla 7-1. ¥ Command Funcliona

Funcilon Positlor Command Comments

Draw & dot at the LA
current location.

Drawe & line fram W -loe Y- lne)
the currant location

to lacation. apecified

by [H-loc, Y -loc].

Orave & line fram the W dissenion direciian can he any

current lecatian in of the following:

the specified direq- 2

tion: use current A g

roaltiplier. (WMultiplier !

iz specified via the i i il

W cammand,) L] ‘E 7

Sat tarnporary MW Ty agetioaely  Bee desciiption of

weriting controls. W oawiriting) com-
rmanc options,

Save current lace-  WiE|

tion on etack.

Fagtore most YWiE)

recenthy entarad
locaticn from stack.

The O fenre:) cormmand provides oprinns for drasrae warictics of cwrves:
Lircles

1

CHEi coives

Closed 2unves

The C crnvmand pravides the means for spocifying the begin and cnd poincs
of cwrves amd cirzlea and For spocifying the corser ocation atoer cho writing
nperation Fov & curve, Table 7-2 Has the funecions of the RedlS O icurve)
aowmimand.



Funcilon

vy w ircla wwith
rading aoual 1o Lhe
distamnne betvwaen
[ S ] il
corrent lacalicn,

Diriser & Lircks with
radivzs poqua! Lo the
cistanee b= lwasn
[z, -loc] and
surreril localion.

Dirawe & ais of the
lenglh specified oy
chusrreey; 1adiue of
are agual 1o the
tislanca batwasan
e curranil Kcation
and [X-loc, Y-loc) .

Diaw an arc of fno
langth spacificd by
denress radius of
alc ig aqual to
digtance hetwran
the corrent location
grd | R-loc, Y Inc).

Intarpodate o clussad
cred usming e
Incatinms specilisd.

Interpolsie 8 closed
rurse using Lhe
specifionl ollsels.

Int=ipalata an open
cubva using the
weanens specified.

wen il RexT paps

Table 7-2. L Command Summary

Curve Command
C[K-Iuc ' In-::]...

CAC || % Inr, ¥ Inc....

DO aeprees) [E-loc, Y -loc!, ..

1A el [R-loc il

-L'.|H|_J __:l:_-||:||3|"|'- |nr.|...ﬂ|EI

CiBldrerioe. | C}

CI8) [I[X-te o], [IE]

Lorrinnanta

| pawer zurrenl iBea-
tion il cenlai,

| g currenl oca-
tinn @l lagt location
s,

Lewua thg qursor at
e Gentar.

Leava tha cursor al
the last Inmatinn
AW,

] diraczs GGt
drawy ot the currant
|,

Areyrior can D2 any
of the lollowing:

[] diraces GIG] £
digwy gt the currenl
location.



Tabla 7-2. & Command Summary continued

Function

lrder polate an apAarn
CUIWE Using o
diractiong specified,

SEL Lempmary
Wiriling conrmis far
axntant of Cores
carmaind.

Irterpalete » slnsed
CLMWE wsing the
locations specifizg,

Intalpolaie @ cosed
CUra usgirig thie
Eoacied direcrions.

Gurve Command
1S itireetia. . | FI

CIEV]M en Yos]L im

LBl imars. . '

L'-nmﬁlﬂrﬂ_ﬂ

cirendiar can ba any
al the follewsing:

GO i ing

LT A Beaer
Gasripion of AY
l:'ul'f'l'll.il'lgl Leerirnie
apnlcs,

[ direces GG 1o
diaws =t the corrent
locaE L,

direciion rcen hsoany
o the lalluwing:

[ s

3, 8l
¢E~:-:)_-§\?-3

o

alrl il1tn_‘|’rh’l.'i.:_lm vurvee: that i:-'._, gi'.l:u d secence of Locatinns, Ca Uil o -

pues Intermaediie pednts £nd connest them wit soall veetars which i g
LPROORrEs cuve The stpe of the corve depends oo 1he locarions < peci Ged

-

e lhe curve comorngl slcing, s shown in Figues 322,

| T [ T
£ - b ] s
rFI"n- q:u'ﬁ ’B" q?'_'-l 1"{!
L ] ] 1 1
S y F;,‘_aﬂ e
""-.._,__LH..IT
|

. iterpolstfon
Foimts



nrmand Wheat
[T T T B | T bl e it e |
at omtgr 3z Lorein
Fo 153
! bl "'U i el
Lenwue Cuarrar L Lo alin
ol Fecire et ol Gorgle
|-_||'“:"-_. —
Fun mile of Ar =

Drawlng SR 2aialy

Circlas and Arcs

caalive ol the cirele, Thepending o the fenm of Lhe veevs 2omimand wou uss,
G caerenl Ioeanion rematng al ke center ol the ciicle or en the perimeter of
Pne virele, Floure T-4 shoaws e Locms o e O comimand which draws & G-
vle sl lesves the curten. location et e center. Figuore 7-3 shows 1he form
el the O eormand which dzwes o vigls and Teaves the cwrrenl locelico an
the perimewer of the eirole,

)

a — e —

e ie LA T T !.i.'.:x i='-..=5. r-ans oftar
el35E, 268]
cl+553

/’_m
H=Zl 8 Commandy ‘.;;;)- "‘Z?I;j:}<ﬁ_f_

pl26@, 2581 |‘-
ol [+567T L

arair ArFNT v
fj=Aarin
The zame iz truy For azes: Depeading of the farm ot the curve -.',u:m_uurld.
LI by L cprrent lecation cither an che cenler ol G oo oor g a@re
peritneier, a5 hown e Figarz T4,

Hea S Commar s [
pl2b3, 2581
cla+l=g: [+53]

o= O i W o L e
el2658, 25081 A1 TN
cle,a=-15¢) [+5¢]




141 .} T | 113N

Chper gurves ol sluesd cucves are cusves Jur which vau eaplicildy speciiy
e gaoninels €300 vsee Lor ol erpodutica, Ule wenerad Toreo ol the U cownosd
Fewe cepienn il e lines] coprvey oy
[ !ql [Tz, Y-l ][ 1o ¥ -1e2] .. (R
L
whers (8] ondtiates g epen cwede and (B ndtdanes 4 clesed  corve:
Thc-loe,V-loe] are pEoins: OTGT naes to intespolare the 2urve. (Bl endsthe in-
Lerpalation scguenac,
A opsn curec 5 a curel saqucncs that deos not nocessarily connect ik
fewll, w8 shuwn in Figure 7-7,

™ - \kgfff?ix\ -

k!

AEfS o

ctcal76, 120H]
(166, 2661
[225, 1281
[2a6, 28601
[Z76, 1261
1466, 2661
(520, 1281(e)



A closad corve b= mee Toe wlieh GLGL satentically closeg The curve by oon-
necting the Tne hoing drawn with the Gl localion specitied inthe corve sc-
guenae, Figure V-8 shoas an csample nl how OLG1 inlerpelatss a closed
S,

AL S (TN

cibhl 76, 1201
166, 23]
[226, 125]
263, 280]
[375,125]
F456¢, 2061
(625, 12581 {e}






WRITING CONCEPTS

ColCil generaley ouses i 8 vavicty of shapes, enlorz, aod sizes. Basically,
oweyer, GG peoerales images on the screen by conlrasing the color of
the acroed alll the culor of the writing pactarn anl by maotpolacng writing
pattorn: and wreinng aperiliens. Thin section desceibes e melhod G037
wscs o0 achorato s g und describes some af the oo s available Far
manipaiaring pathenis,

The Belrl3 W cammail prosices comzols for all of GIGs wrilioe fune-
toos, Taltle -1 liazs the Tunciivny perlocmed by the % cnmimanad anl pro-
vider Lhe format for specifeing he BeGlS command tn P form U
Turelion.

THE WRITE OPERATION

Aowriling eperalion ocours sach time GIGL interprets 2 V progtor), O
trures], wr U exd) command. GT0T writes by chuzdng the 972 that make up
the sureen backround Lo 178, witich then beeome an image on the monilor
scterity e eanple, when GTCET draws  vestor Uroom Location [200, 1463 1o
Tocariey [ 2002961, e Jocadions allected by il vooor corrca o] Lo
pinty ML ZRY], [202.298], T303,297), anad | 206, 296] (2 westor does nel
wertle 1% shgruiog ooint).

The seausnee el polols G707 paswes thiogel o hen dravane is raferia] 1o as
8 drawing purl, The path comprizza the Tis! wreillen point through e ls!
written pninl Tow gy wriling oparacion.



Tahle 8-1. W Command Bumimary

Function

Eat wiriting nleosiiy

Sel alternate dblink)
Set no alternate

Set negative writing
Set normal weriting

Set shading on
Set shading oftf
Set characler 1o
zhade with

Sat shadirmyg
refercnce

Lol wiiting pattern
binary pattern
pattern roultiplisar

Set offsat langth
multiplier

[ g ahile writing
Cheerlay wehila
suriting
Complemant while
wuriting

Feplace suroweh
cantanls

Writlhg Command

WD ar WD
WILBL} or WYWilT)
WA or MlZ1
WL o WL
WG ar WS
W] e WA R)
Vi T oo WIS
WL e VAT

WA
WAl
W)
Wi )

s
iy | 500

WS che |
WIS, V-]

Wirninber
WP mamefaee )
WP A e Binel|

W B R aRheF|

WHEI
L T

WL

IR

Comments

Daarke
Hlae

e
hagenta
nir2en
Cramn
‘Wallows
YWhite

ciiet 13 Ay
character.
T-tac ie any
Y-woordingte,

Runier-is 1 throogh
G: dafirned by GIGIL
Ramter = bivsaryg
narraber defiming
patlurn,

Aaie = iply
pattern by a number
2 thraugh 16,

awrfuse s numosr
ol tirmes aach
piwels raplicated for
an oftaet ¥ ar P
command.



CrlceT p.rm-'idn:-s the means o ::_'s'\,'ill_a,,l'u alirbpies o ssch mimel drewn. You can
aneian the following ateribanes:

Writing pateern appearanes (Mo exantple, doig, dashes, solid Loes)

Arcy shading

Wriling colur or intznaity

Blapriiee wrilime creversal of backpround and wrizting colars)

Weriiing roc e

ey wriliog cunlrol

Adiermaticn (The ability 1o make the line, curvs, o wox Blink)

The Following sestivns describe these alteibutes and how o wse them.

Toitially, GIAT sors reverse video off (S0 -0 BV, wriling pitllern iz pal-
wern oA anlid Tine patreirn] |, weibiog voloe e owhile, ool writing mode ia
cvorlay. These are the nitial werlicgs G101 usee wheo i zlacls wp or
ahenwpver SHIFT-RESET is prassed. Elaing nibial seiings, 101 wriles a1
erclor by setiing che imace memeny bt soresponding o each poinfoon Lhe
eeglior (acepl Lbe stacting pointd to a | weloe, Al the arbrilbole mismmy
ilinbukes corresponcding 0o cach poine o the vocoor are ser to whits,




Al eitirvm PRItAr
GIGT draws limes and ceeyves wsing o woidieg pal e The weoring patrenn iz a
pattarn af up to cight 5 and s, 175 g2l pisels (pixel ane also called dots),
s do oot 5ol pixels aosd leove o spase n e perseen, [na ¥ zommand, far
cxample, GHIL nses the wriliog patlern when i draws the line, Taz cxample
pantleriie beluve sbioa how thigse sattives alTear the appearance of the writing
palzri

Rinary Pattern 11800011 - — - — - — — - — o -
Binary Pattern 1&1GLALE e e
BRimary Pattern 11111111

The first patlern writes dusbes becarse GLGL seis only the psels corve
eponding Lo Lbe s durdiygg the weeile operalion, " e seeoad pamman apaears
g dols sepuralsd by spaces becanse every ather pisel isoser. The third par-
Lerat is o sedad prtoeco Deciose all the pimels e sets Yoo zan diceer GIGT o
sl chizls bnoa epecilic pactern By oegpes nf the W command P opatiorn) op-
ILua,

Writing Fattern Multlplier

CilET wses a pactara maltiplizs to moaliply 2ach bil i e peller beluze Ui
bt is dizplaved ag a line on the sereen. The poweec-up mulaplizr s 25 vun g
ser the meatiplies fo valwes from: 1 throush 16,

Thas cxample pateros show bow o petero muolinpher of & alleas e ap
poaramee of e wrilinge paailers:

Patiern Mulitigplier of 61

Bimery Pettern 110€00811 — — — == =
Binmry Patiern 18008048 - - - oo oo mmm -
Binary Pettern 11114411

Uhis ot wrores dnts and the spacc: Beoween them chres Hmss s Jors i
fie patrern in the previens cxample. This s Decanss GLGL b nuitiplring
cach bit by the number of pixcls acu by Lhe putveco mauluplize (8, oo his case)
lefore it wripes the palioro.



Area Shading

Exv means of the & (shaling) cpoen, GHGL allows von tooshade an aes as 1he
wriling operation is poi foemes. Wheo shading is in effect, the vavio and
curve commands ol the o Froos siardnge poine to 2ading soint as thes
wauld normalle. Heeever, GO aaieialically does additional weining 1o
e vicen memory, GTCT shadas wsing e corren, shinding coferanae line and
il cuvren] wriliog or 1oxn pattarn, a: cxphane:] beiow,

The Shading Rafarance Line

Hirling wich cach point on the vecier ar surve pache & Lline is drawn In he
shiching referepee line. The shadime selerence ling is the hosieontal lineg
whose Y-coordinatz is specified when sheglings is saabled. By defaul, the
slunding relerenes is the current ¥-conmlinale, bur vou can speoaify an e
plicit sbenling celerence line. Fignres 8 1oamd 82 show qow $30GT shades
iwsing the curren Y-coordinate as the reforence Loe,

£ 1@ ZRR MM 40D TRE  HRE FOE TET

2 R
" ——
i Fhacng cercrenes iba ]
APyt -
384 !
i FeiGlE command: i)
RE1EG, 2021 wisl) E(EJ{] f13e, 18¢1

s | [2689, 2601 [206, 18@]1 [39¢,2D01
. L448, 1e@d] 16ie,z2591 [E2¢,162]
[e8a, 2501 [7he,2881 [1 (=



Az yon can see in Figurs 81, the shading reference line is sel 1o the current
Incation [ 2007, GLGT esscuies the auree gommend v o the figore and
shades the soes belween the reference line and the Lo heing drawn. Tn
Figure 8-Z, below, the same owcve command §x sxeguisal bur the shading
reforenes i sel 2o | 00 v the cxplicit ceference.

Bl 2B I MBE WER BN T %7

of iy

i Eeli wirara 178 1300
]
) T ReGIS command: i
wel | PILE®, F00T wimi)
=izl L1 [190¢, 1631
mil [260,2501 [30%, 41501 [390. 2301

E443, 1691 [510,.2%@)] L[D09, 1691
[ese, 2501 [769,2061 [1 ()



m -
AT THINE] Ll

Shading FPatternz
GIGT shades weing a sheding pactern; chis pallern s dranen oo e veclical
axis berween the line being dreen andd Lhe current shading refereocs line, us
ahown io Figuee 8-Z.

This shadiny pul o cun be sitber o Loe palten o legal patlenn, Line pal-
corns are any b e palerne descoibed in The seclion BEriing Moafierns,
above. By detaoll, the ceceenl wrtng palters is osed wlen wriling the
shurdiog lines; Lo Lhe exprples abave the corent writing pattarn is the de
Fedt pitllera ol all 1'%, ¥ou san alan b]'IEI.":ir}' A resl character Froam ans af
Gl e character sets o he gaed a: the ghading pateern. Figune 8-1 el or-
arnples ol <luding pattzms,

Figure H-3. B {9 33  ZE 4B GRE GRS M Y
Eemmpondt Lo Ao e ;\l -
134 wisl)ol+ER]
L — wipl, sl nﬁﬂaa]
- e Wi e A
WG (i lwsi %’ Jol+881
47"9L AR = Wt E-r O

Such shading can be wscd tor wres fil, bul SLGLE coonul guiamalizally en-
aurc thar arbicrary arcas are complstely and cocrecily Cilled; san s 2a-
aurc tha: the correct ceference Line or lines ace specilied looachiove the
desired Gl efte.



wnung lesncepls

Creatlng the Effect of Area Fill

Bocansc shading is based oo the shading releience, vou shoohl shusde drae-
ngs paing the widest parr of & pichare, then erese (By wiing i ease mogde)
the pares of the drawing which shoold oo be shaded. (Yoriting nasdes wre
discugzed in detail bolow ) Figinre 8- showe how G100 slades s Ve
widest pare of 2 shape and Toow wiitiog i ersse mowode cormpeitsles Do g,

£

Ferdls Commarnass
FE,422]1 WI(R,51)
FI423,26681 VI+203,+2€91
LI{E})
FI—-1®1 Vi=-13&,-158]

Shading
Reforenos
L, 4867

T

A alnrad 15
the ezl a=Fil

T —
"-\.[

L'he Liest line ol BeCils code aboee sy Che shachng relerence tn 4400 and
eripbibes stigd Dz, WU, 5, T he wevand hee ol code diaws 4 single line from
[402000 toche leeadion 200 deenr and 200 g0 the rieht. However, hocanas
shading iv enahled, CITGE appeacs o be deawing a triangular shape. Line 3
nf the ende coables erase mode weiting and Tine 4 draws another sinale line
Pk, whife deawing inecase gnde, GTGT crases the pacrt of the trianglz which
wiag plevinusly shaded.



Writing Color

b

CiTGT allors wonl o wse cither a calor oo & mnenchecime dhlack anid wlhie)
maonitnr and oo specify the color ar shade of gray wwed Tor drawing, Thoe
arc throe methods for speeifying writing aolar:

Inrcnsity number

« Colar mnemaonia

HLS (huc, lighincss, saturation) apeciticarion

Facl of these methodsz of specification enerespands 1o the aches, Along
with davk and whire, CITGT lets o specily iy coloes!

Intengity Color
Rlurnber M nemonic Calar
4] 1030 Dark
1 &L Beluaez
2 b el
3 Ry hMagenta
i} Gl GrEen
] I Cyan
G 11 fellerar
2. Uy White

You ean wsc che HLS epeetfiers racher than the number or letier mochod,
but GlGL supports only the hue specificution for the six colors lsced 2bove
dmd dfurk wod wehile, GLGL provides HLS For sransporlalion from devises
cupithbly ol suppacdioe colory wirdudony wilh erealer derrees of Lich! ooeoeioy
UF FIUNIE b,
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Intensity by Dot Spacing

By seluios various writing paligrog, Le the dul paterns describes gbhoee,
won vane grsiale The eflel of diarkenine or hublening o calnng, as shown i
Lugure B-5,

I
:

INTENSITY BY DT SPACING
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Megative YWriting

BelalS provvices the mespoy o direr, GHIL lo reverse (he selliwes ol bils i
Phigt b ! piwiapy, Lise dhie W cornemand M oplisoe Lo sl nesslive wridine id dice:
AT n sl weing reverse video, Fiseee 3-6 shows exozopies of sorevie
vt len i ol wigieo fsereen A sl ceverse video (aoreen B,




Writing ‘Mode Uotion

GG provides writing options for pertocmiog logieal opealions wal
writing patrorn dots and the dots that comprise 1he soreen, Uhese wiiling ng
liois provide the means for changing the selung: of pizels i inage
reiary . Initially, GHGIM sooeen &6 cleares) sl all he iniaee memce y birs
arcear to 0 (zerod. As infosmaion is added (9 he displasy by wriring, bits arc
gor 10 L. Using the patlern oplivon, vou gion sel QLG woowreite inoone of four
miodeos!

= Creerlay (W oprion}d

Boplace (R opuicol

= Erace (E oplivon)

Complement [T aplia

Dvarlay Writing

Creecluy wriliog dimects G610 overlay now imzascs on top of images
alceady on the screen. Liguse 8-7 shows Lhree bores, 2ach shadad with a dic-
teren! pailern v shaw b ooe paliern owcsiays another whon che woitling
meacde is vveclay wribne, Boolice Ut the pareirns that slready appeur oo Ly
sioresi e aver il non el and rewnictzo,

¥ N

\ ')

I this mode, GEGL chuoges g pinel boe e 1 00 e wiiriog pacern it is | sod
docs not change the plee] bil il the writing psalleon Bitis 00 Thos it 8 pixel biz
iz [, dcataye L; 07 wbivis 00300 clanged 1o 1 onnly if the writing patoern bil
iz 1.

Crverluy writdoe i GG teitial seiling wlen poaered on.



Replace Wrlting
Beplace writing Jivecis GLOE LG ceplace imamas cxizting on the soreen e oes
images are drawa.

Figure B-3 shows the dil ferense belaeen overlay wricing and roplice weilipr,
Lo overisy writing, the image appeacing on Lthe screcn 32 ot ciasad, 1o s
sinply vverwritten. Tn replace wiiting, the jmare appearng on the scieen is
erased il repluced by the writing opecalion, You can sec in Figura 8 8 that
nag pEern wverlays the next and the previows bregee is oo longer visihlc
Algr 1he write vperation.

-

~

RN
SRS
R L
SO
S R -
TR SN HR R
R H R
AR
B RELH

.

S

Beplace writing forees the pisc? bt ie be (he sime ws the pattern hit deitho 1
vt L] reuriliess of the caeeenr valoe af the poael bil.



WA By Sanaepr s

Complement Wrltlng

Complement wrining diroes GUOT W cotopleroent e exising image as new
Dy nverwrite exising imege; b s, bats which ave sec are teeoed ol
aned hirs whick are not sel are coeoed oe o Do this zxample, twe lines nee wril-
ren throogh a shaded boaw (bils are s o 1) The first Jine is wratlen in
replace meode. the seconkd i somplement momdc,

it 3-8 . w"n

Cxairale ol Coitelarael

T
ki

Replace
Mode
n

1

% b

In cnmplement writine, it the pattern bil s, GIGT docs not chunge Ui pis-
2l bit being written. Bul il the paltend bit s 1, GTG] changes the bil beiog
writtem 1o L iE il &5 0, or hoodoad i s 1,

Complement wriliog s allen perinrmed owize in suecession, w e ahie Tivst
wrily operaiion rmakes an image appear and cHe sscunl wrile operation
crgses he irmage withoar alcing any othar soreea ioiages,




Erass Writing

Lowse wriliong divects GTC] to crase and nor replace esisting rgees gs The
wrile aperativn lukes place. In crase writing, the wericing psatren s oot e,
Forally, erize inode torees sach bic weitten oo he donlaes negative writing
is sel, A0 newalies wrigiong s so, each bic written s forced o 1.

T e Digie 3-10 the enlire seoeen is shaded before che arase weeiting apera
cicnn and rhree boses are diawn wilh eruse wridng in offect.
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Temporary VWritino Controls

You win apecily wriliop comrols within 2 ¥, C, :-L'_'I_'-b-:-m:uami; s ig-
ricns contenl gliribies only Der the extent of the command in which thes
arz specified, For exarnple, oI The puoel muoliiplier is st te 3000 the W com
e, WRAOY, GLOL uees 30 s 1he molliplier for ull following commands.
Hovezwver, iF woo s pecily o reoparaey muiliplier, Che ¥ command for exzm-
ple, thar mulcplicr hnlds cnly Tre the extear of Chal camepand, Vicure 8-11
ahows and cxamplic of the gse of rempociy seiling gonleols,

FetdE Commanas.
PL1o@, @1
I € M2 3
VEAZL AEDE4EIOERE
E+49d, 307F
(Ll mICI ICATAACRCACQBR2ES
C+283, 221
E4244CDE4SODEDE






In praphice mede. G101 displays characiers by means of the T [uexl) com-
mand; v enler 1he characlers to be displaved in g quooled suringe. For scam-
ple:

T'SANDPIFERS
rou ool e gppearanee nl the chaeaetars oorhe string by speeciling resn
npries o the conmmiangd line. Thowe opcions sct zotiibotes Tor the charactess

inthe steing. Figose @1 shows cxamples of tout GTGT can generace by omeans
of texr options:

TIZs o VAXX
o

The lable below summeacices e T command funciens and che oplions Lhisl
gunirol Thern; chis chupler describes baow toowse These fexl uplicos e conldol
Lle appearange ol o gueled siciog al e,




Table 2-1. Summary of T {Textl Sammand Funcilons

Functlon

Set text size
Set text direction

Set text height
Set degress of il

Mlowe text cell in
specificd dirgctian

Sat temporary
wiriting controls

Wirite texk using
charactars frurm &
epeoified charactar
=131

Sawe current fext
atriibutes and hegin
TEMIIOrATY
attrihumes

Restore savad taxt
attrioutee and end
Tamporany
attrioutas

Sat explicit
charactor size

St mualtipiicr For
axplicit width ard
bkt

Sl explici
charactel spacing

Text Comnmand

TIS miher
TICs-aenrle)

TIH sipraier
11 seetzdiz]

[ et erifng

T wriring opdicnsl)

TiA charse

FHE

TIEI

TS weickin, ez hi))

TR rewdi, amenad )

I LIRS [ 5 VTl

GCommants
ayedser=0 thry 16
aagde =0 thiu + 360
ni -360 resolved to
nearest 45 drgres
rrualti plel

fgeniar= 1 thru 16
griple—0 thru | 45
or -45

ireciinog cen ba one
of the followwing.

3 21

4{;%@:
7

>

See writing
curmimand cpliors.

et =49 thing 3

wieleke and Rnigki are
In pisels,

shwle = pixel: multi-
alier for width and
neight, respsctively.

| ¥ mpaacing]



This chapter first discoases the casily-used apdione al Che (egd commmaend:
Chirawler sz

I Leizhl

IMrecliun

Hitlins

rourzprumapble charicter wrs

Fevipariry weiling controls and wteribwees

The chapler [hen discusses how GIGLS texs aloorichm works and fine ta
crvertide Liie gulomalic uplivns with explicit contrals.

CITGT calewlales Tour basic aclcibules Dor text churaeiers:

Hire pwidih, height, aod spacing of churacoers)

Height (height ol chavacters, Uil is shoet oc call)

Drircenon jdewree of (L Tor che enuire chacuctier displuy frame along a hari-
motal ling}

Tralic {dogree of slaw in reldooship o the chicacer baseline]

The form for specifring these basae apdions i
Cheparrar wale)

where keylerrer 15 8 single Jotier Hhat specilies shach stiokboie @ osel aodl
BiHe ssEans g0 appropiiate comane valus @ the parameler,

Yo can combineg these aprions to prodiee vasines elTecia sl es) sioings,
lo che examples in the fallowing socrinins, all the aplions vsed Le poovide an
ellery are shown slong wich che displaved cywample.



L naractar sLEs

OTGT anromatically calculules che size Dawlih ang heigloy of Hhe rest
character and spacing belwesi charociers when oy eoten e S opricn of
the text comrand. The 3 oplion provides 17 chavacier seocs (Toon 0 through
. With the excepuion ol siee Do GG gensales chaetzrs with & widch of
% pinels and w bbbl ul 10 pisels, Figore % 2 shows examples of the sizes vou
CHOL Pecily usiog The s opdion,

s51i7ed

51;&4
= 1Zeb

slzeg
slzeld

=
1|




Theic mizes arc generaccd by the followring repe of conmand:

Ti50) sizel’
TIEZV eizR2’
Ti54) sized’

TIST16) size
161

Mostice Thal che spiaces preceline sice 16 e sice 16 spaces,

Haight

Wather than wse e Deigh estiakblhished] by e Sive apdon, an cin sel 1he
hcighe eof & characier explicitly by emevong the TEseighNapcn. The 1T np
icarr st b specified alter the 3 aption is wsed po dercemine the wididh, Yoo
can specity valacs [ thooagh 16 foo beighe. GTGT mualeialics che valoc woo
cnecr for haioht rines the heighe in prixelz of the hase eharaceer. 0L Fizwee
0-% shows cxamples of the heizhts you can apecify with the heiziht option.

23456?5



These sizes are gencrated by the Fallowing type of command:

TIH11"1"
TiH21ZE

By commbiroing Uie S aaad FIopricns, you citn gengrilye varmns el lecly, such s
sl T charagiers ar wall shivny chareiers, ax b o Figuee 9-4,

" yute -1

il

— b v = — & 1
L T e =g e b == e —



T = FL

Che diveciion aption ganses the characters in 2 guoted siring oo dic a
specilied number nl degoees on & horizontal axia. This option takes values io
raulziphes of 45 dearocs Froen O chrowgh 2607 values can be either posilive or
negative. Figure 9-5 shows an example of bow che direction oplion werks:

EIE:'FIIH ED@

There wee cuses whers the iodividog: chamaciees G0 o whes 3o cntize
sicimg 1ills, The ooder i wtugh wag speoly dhe teea aptions ool which
enlity L0 LEls.




Fizijy O-8

Iedieidi

To il individoal characters in a sering, set row divection with TE, se siec

with & number, then sor charaorer dircetion with T angle. as show in
Firure -G,

DIRECTION @
LDHNRLLUGARNOD ke

=y T sl CF e b=l L 7 O

.-‘F‘EG’_E'.E‘ Lt e
{531{g80) "DIRECTION &

PR IREET (RUad”

Toorilr an cntire siring, sel diveyiion Por kol sirine ol s liscasers wich 1
angle, then sen <hee willy Soourlbes, s showrn o iaare 927,



It=lics

Yo can dijest OTGT e slant characrers in & guoted acringg 4 specitisd
number nf degroes forward oF ackward by catering the Lopuicn. Lisurs B-8
shooes examples of the variows wavs GLOL cen display Dalivs,

Aahins el

Ttglics =27
REREORE B

LR LT A

Imitial Texi Attributes

v cmeliagl!l, Gl . Ii'u;":a-n-lii-ii:_ai:l-i_:ﬁ:EéTET.I1t|:-:l aprions  described
shove, Wlen DI [T s ST WO [I028S SHIFT-RESET. &1l as..:‘i;m:
il atiribores Toorexds eilial et aririsores ara:

il
2
fan
"

When wou wse the antomatic options to modity these delaudl aticibuies,
GIGT controls the process by which these optione toteroe!, Yoo san contol
e offocr one oprion 248 on othees by overriding them wilh eeplicn display
praramacrers. Thess explizic display puramecers uce discessad me e seelicn
fivarriding Awrenrericalfv-Caiciores Tear Conivey,




s alTser direciien feauce allows you w specity one of cight seneral
areciigms:

These dinestons van be specilisd as oplions in s T comoand, For example.
o s achieve Ly alfee) ol subsoripis and supecscripls by moving the
beginming weiliog oz with al Tees, s shown in ligure 9249,

This is an example of BUPATECTIPTE.

This 1% I ¥ :
LS 1% an edample o subsoripts,

AEodS Conmarnae,

tigdt This 15 an evampla of '2' cuper<oripts.'E

CFERRFPETTERTENEY]
daisaddddadddisgd
AR b
AL 44

i

"Thix L= &0 eample af " subecripts, ©

I Figuie 949, he ulTsel shreslion 2 moves Lhe teat up o achisve the offoct
nla seperserip, Dieeclion: & aosd 4 move che Lexl woiting position down and
b che TelLy disectine A oalso meves The lexl doewn o achieve the subsoripe
effaet.



CAVING AN RESTORING TEK ATTR Bi
Al Text ativihaies contralled by che T command cam be sieed iz o vl s
subseguently jestored o their saved acttings. The T comonaa (15 uplion
allows wou 1o save the current attributes, muke chiozes Lo une ot nare af
Lhe purreni arcribiaees, then restore the saved wivriboles with the (E) opticn.
The T enmmand (E} aption provides the advanloges of restaring Hhe saved
alirihales withoot requiring thae you cespecily Chein,

Oieily nne ser of artriboes may be soeed Gl s lime,

TEMPORARY WRITING CONTHROLE

Just as vou can specify temporacy lesl adlcibotas sy saving the correat at-
tributes wod restorine them Liler, woo s alse speeify emparary writing
controls. For eximple, sou ngy want o cmphasize a single word g
gontenee with volar ur reverse viden: Figure 9-10 shows an cxumple ol lem-
poTary wriling vonlruls.

This 15 le of hu

G et e

Ean be uéed tﬁ Eﬁphasize 3
word or phrase; they hold
for the scope of a single

text command,

AEHLS Commarrns )

pIGE, 2611 THLS i an =a3uple of how *
pLES, +A80L (wimd 1) “tguporary writing contrals”
plS0, 580t ' can be used to jim 8 "
PG, #980t “word oF phrass; 1 bl
L8, +340 for tha scops of & ningdle
pIED, 400t “teh coemand. "

The W opidon alows vou o nesd Uie wiitiag aterhuee Jor s single word o
phrase. then cetwro i the ezl abieihares for the remeioder ol the
seatence. The remiainder of the seitnence must b apeciticad io o e Do
mendd, bevause e temporan g alisibnarcs ramain inectiect Tor Lhe scops el the
T eomenans] inowehich thes are spoaficd.



GIGI'S CHARACTER SETS

Acliiacier sel s a groap ol sharaciers you can displuy 25 texe, for cxample
the alplabeny, nomeriy, amd speciul charaoters vou see on & terminal
keylband. G0 lags foan chiaracler seie, one of which is a nadve charaarcr
sar. This parive vlarpeiee sel consisls ol the 95 ASCL charuseers Tlisted in
Talle L-1F vou can di-play vaing CGLGs stamdard kevpad,

The remaimng thice shacacier s, relerred 1o g allernale checwooer scts.
arc prosramimmable; Voo can cieate chavagier: lor Thess alleroe character
acte uming the BehIS T (lned) conmand. Yoo san deling charaslers from
another alphaber, for cxample the Gieck alplahe, aml ose the Greeh
characters for texe displaws. Toorhe cxaemiple helose, the Tl hine s dhsplayvel
wsing GIGTT native chargarer ser, e geenitd Tine vaing an alizrie Gresk
characoer act, and the thicd line viing a character sendesigred Tor The AL
PrUgrRmming lanauame,

GIGI displays Text...
GIGI flomiays TexTeow

v|7] DISPLAYS ~NEXT, , .

The Beal5 1 o) comomand provides the means for lnading chaclas i
to the alternale chargiec sets; wou cun chen wse the charassiors in s
displaws by mocans af the BeO1S 1 (es! ) commaned.



Fajize = 7
Ewsnnpes ot | et —har

atrereaty Tharnctor Sl

How GlG1 Ralatss Alkarnets Characters io Native Characiers

Each character in an alternate churwcoer set corresponids 10 o characier io
the native ASCH charwerer se1, This means thil you cin covals characlers
that correspond to the positions tor unshified characleos (lor eaemple,
lowerones alphubetic characiers], shilled chamaclems (Tor eaionply, uppercise
wlpbibeiic chiciziersh el Gar dhe space chiargcter. This means Chal s hen
viau displiay the Oresk charaiers pou live delied o tlee a, by and Gopnsi
Limas ol the Greeek wliermale characler s, Chese cliaraeiers concspoand o
Lo oy by 5 puoziciens an the shiamiharad e lairaster s, I'iEu.r: & shores tar
s gl charagiers lepeal wih fhe sarme kevsnokes, onc uzing the nanvee
climsaters sl the other sl peogsamed Cheel chiaasicrs.

Aol S CoammIrnds.

pligd (@M iaded] "abcd
pLIgR AP M adsd) "a boo d

This exiarnpde e i the Gereek clacacis sclis already Ieaded into
chigrisier sel 20 Vhe secticns helow deserihe how oo define and load
wlirsier seis.

Fhie 1oz allows you poospociily 2 nomber and & came For cach of the
characner gets and oy define & Lexe pactern for eseh of the charscters com-
pizing the charaawer act




L. Pk ey S5ats fnc E-

Each of GTGH: chavacier sets fncluding charpcier sel U1 consists of 98
characrer aelle: cach cell is & pixels wicde and 1 posels bigh, When sl
meaningfully. the cell conraing an image sech as an alphabelis chiraser,
tor cxample, the lereer Tl e Figane @12, the call an ile b0 bas no pixels se
2horeas the acll a0 the sight shows bow the Tedler 1 Formsd by selionge
pinels.

<} o figmne —— b
1 &# 3T+ 85478 i2 3 44 87 B
£y 1 i
£ 2
3 I
4 4 F
e :
Kouis o ;
7 ¥
2] B
B L]
W i I 1

The imags chat aemprises the lerwer T is creancd by actting pizels an the cell
When the letter is displayed, dots (3.0 the pixels that ace se2) are drawn and
muike 1be imape oo che coll look ks che leticr T. The Inagc that wou crcate
when wou sl pinels in the cherieoer coll 36 culled a text patocrm.

Loue che Lolead) command. discussed in the paragraph below, to sct the
itllgrn,



Loading Characters int

T Ioad the eell, wse lwo hesadecimal chiracters per widch. for cxample FR.

The hesadesonl chiaraciers are 0= 9 aad Ac- L7 L bexoodevimal churacrer
connfials The selling Tor Teer piaels; owa bemadecinl chiaraciers conteal che
pisel seting Mor g single widibo ol g celll Fareonple, 1L osels all the piaels io
a ginzle width af a cell. Ten paes of begadecimal chavaciers sed gl che
widths in a characion eell. Far esarmple, Fiaore 313 shoes the besadecinead
pairs reguived ro Ioad the lermer T oo g characler cell,

ey Sris ey Sey F3rr
Pigrd Sl Drigrd o wirrLih
& @089 RORY @ H
? g1ii L1111 F '_?F'
& a0ee fod9 8 A=
ﬂ. fRaeR 1og4 E @E
e #0300 LoBd g B
'E!' adea {1 Baa 'E @E
@ AQRE EEREAQ E @E
& aaes 1psd 2 a8
@ GorE QRAEA g ﬂ@
a dORE ABED & B

CHER ey Vhis charier el s Uhe relerence vod] when displavime viarous
giees of charagiers and when seiling the properiions and spacing for
characlers. Based oo Rel S cammmands, CiRG1 gregles o ois nHES Iriveme Tur
cach characrer that 15 kased oo 1his iefereice uil.

Exven thoagzh all ton rowes are ased when displavme shacacies as part ol a
rewt sbring, ol e tog cight iomws are ased when the chavacier is speciled
ar the shading character. Befor to the scerinn Ao Shaediag Too ilmomalinn
on shading characters.




When vow epecify the busio 5 opoion deseribed above, GLGL propygaes (he
firat colomn of dot settiogs, which are alvwees O i che oalive ASCL
charasrer g0 When vou uwe che explicie & oplioe, v gin dirsgily cootrl
the propegulion of e Iirs! cov by specilving an esplicitwndth sabae, Ules s
capecially imperhio lo reansmber when you e gang aliermars chanagcia
E20E,

The Lowd coamind provides the angans Tod spocilviong which of TG
chiraster sty ven wand Lo ol oo delnes The Texe cnmemand paayvides the
praesiies T speci Dy which af the chavacner 2 toouse when displayine pexe.

OVERRIDING AUTOMATICALLY-CALCULATED TEXT QOPTIONS

Wehen wipu e Che S, EL aned U e aptioas, OECH catenlales siaz, spacing,
i shreciion Jur v, Floweyer, you con conben] e spacing of shaoacers
an i ostring asowesll s The sise of chaacen by nsing coplicin Lexn digplay
patamneters . Lhis geciaen deseribes the merhnd BeGIS uses e display
chigrclers s bom o can e BeGLS prosessing along oqith erplizin enn-
rads e i plag sl stings.

Choracier Spacing

-~

To creare spacing for strings of zharaccers, GIGE automatieslly peoerutes
apace as colonin @ in the character frame. Tao sar the pactern for column 4,
GIGT replicates column | oot the characoer. Thus. dos serin column 1 oere
replicatsd in column 8.

You can override this replicaicn by expliciily specitvine che wuinber ol vul-
wmna GG i to display, The T command Tor everciding GLEGL S ozl
spacimg 1% described inoche section Eaebions aexd Soocieg. Pigurse 9214, el
pslrilee bow Gl sprves belvesen chrasgrs,



Figue 0-1
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I Pigare 2-14, the charaooer an the cop roee is Do e madive chorwelir sor;
The chirser o the second rose i7 a wacr-defined chaacier,

The lell-mesl Lraoes show how the characters are delined, Fas buili-io
ALCI clarpsiers, culumn L is never sct hacanze il is usoally teplizged, "The
wses-defined chaoaier shuwe thy dots sor in column 1. The middle Suomes
shoar GTGT replicating culume L ler the ASCIH sharacter and raplicaling the
dots ser in the wser defined characler, The cight-moast frames denccnsioale
cuplicit apacing, in whocl GG dows o replicate the first colummn.

How AeGlS Calculetes Displays

TIGL displays exr characios willen o display Itume, There iz 2 sinelc
displiy freme for cach character dizplayad, Deine the Itame Loc coferonee,
UG dispdays charactares in & gquoded stome o he Tolloedze a

Plelernine ¢urrene ateributcs and coreenr t2xr suiss loncalion,

Wote o charpoier i uhe cucrent writing dircation wirl size deteriimel by
AIZINE parameies 5], v ¥ 8]

Updare the curienn texl gorsar lecialion vsing the spacing parametars.

crec che newt characion in e gooted siring and cepea che process Beginning
with srep |

Femomber thar the hasiz wexr cell vo GUGE s msmasy Jose nel chunaes Iis
wn H-ronw by LO-codurmn cell, Adsog The el ler palieer 15 sel o Lthe cell, Tha
Callawinge sections dosaritee howe tn nsc thase aaphen cuinls,




L proscides the means to explicily 2o veriizal and horlzontal spacing Lor
churavlers by specifying che tesn comrmgud i the form:

1 Mespacing, Y-apacing]

e dign {4 ar =) For X-specing sets The Ief-right character spacing [he 1R
of F-ipacing sere the up-town character spacing. Motice thal chis bas the ef-
foer of seiting the direction n which GTO] wriles lex,

Figure 9-15 shows esamples of how te sel spacing wsing cplicit tes
parnmelers,

L

!
& \

TE, 7R) CIGL" TIM, =78} ELEL TL-38, -H1"GIEL"

Pl st cxample. BeGlS comomansd 'L 70, 70, spaces cazh nat characoer W
prixcls across and Y opxels down, The seccnd example, RelGls commmeamn|
T|70,-T0], begins each mevw cluracier 70 pivcls aoross and arites upe using
S0 a5 the verdoul character spacing, Uhe third axampla, T0-20,-500], sbusss
GTO] writing backwisnds ol opward.



L}

When you specily the & aplian, €101 woammadcliy cileulates the chacactar
sie wsing the following Toomola:

widlh - size X % pixcls

haivhi — [size X L31 X L0 pixcls (rownded )

You can explicitly owvervide this caleulation cpecileing shes dn0 che Turm;
Les[cofmamns, rows]l

Cfyempny specifics the number of aolunng rhe chaacien ooeopiss. rouy
spevities 1he numbeor of Tows the character necupres. The chamaier siae can
et snydhiog (rom 1 x 1o 255 x 255,

Cildil rigedy e moere pivce of information, however. oo oo from e paitern
i e ® o 0 eell jo tbe number of columns and rows fou apecify che
ke ey (o owride einch column and cow of the pactern before wriring
the next enfvmn o row of (e paillern. This infermalion comes from the
madltiplicr Ml &), where a s the colurn muolidpde sz b s Lhe oow multiple,
[ Thar isowrite cach coluan maclern o lmes belore wrilitue 1he next column;
write cach o B times beloes woling the sl rowoan U patlerad,

Figure 9-14 shaws the string XX XX woign Tuer dines, Boach Lhe spacing
and the charaorer size ramain conmstant in the axanple:

T[] 1“Space 1ole dght 30 pinels Lor suck charaeer®
TVS 14,320 “Base aiee is Th coluens, 22 rows per characler

The aeival a0 1% ooy wee:
T30S 16, Z2 ML ] R ERR
T A0S 16, 32| M2, 31" MK

T30 B 16,32 M]3, 41 MK KA
T[IOUS] 16, 32| M4 &I K ERKS




Gl TRt G gl

B i ian A i Sleny

A Sere s BEXPLOT Soacapn

4 [N Y rharantar patiom
alond with thealraE LTRSSt
1o gererale Lhe QELREID

RARXRR prpxd LYY

15016, 32MEL, 21)
CEEAE, J2INi2, 3N
(5016, 3250 [3.41)
(eE1G, 3 inie, 500

The hoses are drawn in 30 pixcl squares b show The proportion sel by Uhe
spacing command, T[20]. The size option io «wch carmicsnd specilies 16 enl
nans and 32 rows. 5o chal each churacter displiveed i 16 hy 320 As rthe
muliiplicr value booomes Imialer, you Giln e et 1the widih and depel of
the colummns aned powe o Ihe chariaclesy Becore poapoctianally greacce. In
the ficst frume. the chacucier dogs nol guite ke ap rhe cnrirz spacs
specitied oy the spucing cormmreand; nthe fasr frame, oaly the top lefs por-
Lion el the clirisier appeans beoaese thoere i3 room for ondy the st thoee
roves el e cnlains ne b feplicared.









MACROGRAPHS

Bisicropraphie are HeGlS comrmsam] stongs (or any arhitrary sreing of
chiraclersk which oo can besesnoon a BeGilS comimand strcan by means of
L magcrowna ph corenoaned (88 ] When the macragraph i execated, its con-
Leis are it e o hine ae the prsicion in the command scrcam az which in is
el

Dafinlng & Mecrograph

Llwe [he acengrapdi coonmand to define, delimit, and inveke o mecropgcaph
el pexn slring. ¥You define macrographs in che form:

g sk letney piring 82

GO nderpicrs G- ag rthe dalimiter which precedss e icragnaph siong,
GGl anlerpicrs @ as the delimiter which termimales the masregiaph
celinician,

Fepletter defincs ane of the 26 Iotiers of the aiphabel 1o be ke nine ol The
maaciog aph, GTGT iaterprats upperease god lowerciee vhaniens ws he
same kovletrer.

Steikg spovifics the charactor soriog bl comprises e contzols of the
macTanraph. String has a0 Bxed mucdinoen lkogh, Vineeeers, rie nwmbeeof
Jharacters wied by mecrograpis and programen bl key ~inrage may he no
meore chan 2000 churaciers,

Crencrally, sroing is a part of o o whoele Rels cononisand siring that iz used
frequently.

Cnee she mactograph s delined anmd sterend, youcan iavake i anypwherz in a
Redaly commantl slesscn, Cherebye divectivg GG o inrerpeer che tet sorine.
The tollowdmer seclian shesas o D iovoke and wse maecrographs.



LTl s | Frfealy]

INVOHING AND USING MACROGRAFPHS

Yo vse mactopraphs by invoking them in appraprizee placss in RedGls
yommand sirewms. You iovoke the macropraph vaing the following fozo
e lelter

Kenderter spevifics che name of the macraaraph whase tost soring is to he in-
seriesd

Mierogrraphs muy be defined and invoked anveehere inoa Bels siring cx-
ceol withio guoced text.

Iigure -1 shows o mactograph definicden slong wich the shape G10G]
dizpliy: when 1he oacoogruph sxscnies,

MACROGRAPH STORAGE

Yo slore up e 26 migcrorni phie W0 IDWGEOECLPIL SUOrice | srEsrusraphl
definmines oy as barge a: oecessare, op o 2535 chanmlers, oweye-,
rrsacograples sliere a0 G 00 stores secior sl proseoaneed kevpasd deling-
Paceiig i thal e ol thian saclor is tq lis e pragriinrner, Llse (he Kol |
Crept) ernmand ta determioe the amonn ol space available Tore
macrographs,

Clearing Macropraph Storage

Tlac the fodleawing Toe ol e maerageapl conmmaid e <lean migcioeraph
stnracc

@.

The at-sipn followed by the peciod eloars all cwvczal macengraph defing-
icns.



[?E; Fapsnsles §he

r“?:ﬁ?ﬁ??ﬁ%ma; ™y,
Cis

Fiongratas e nsgs
FES WITHIR The Soresms

¥ )

Mocragrael; Jefinifions
sie)

s oefine the screen’
E:8 pli@?d, 1391

clc,a-30) [+301w[+379, ]
cic,a=-0@1 L, +381vE, +300])
cig,a=8@) [-202vI-3781
cie,a=9@)[,-301vi, -30012;

¢ ‘define an image ares’
@la pllif, 13E]

wi+460d, 1F, +30@11-4086, 11, ~-300112;

finvoke the macrograghs”

@5
Gl






HOW GIGI DISPLAYS IMAGES

Thiz chapter cuntaing infurrmation on hoew GIGH displaey jmases and s
meant tor progrismeoers wha are familiar with GIGLs sraphice Cuarsl s,
The chupter desribes G0 viden memory amd ideas colied] 1oovides
MCImory,

Pixgls and Vidan Memary

CiTGT keops track of each even-lne pisel on the screon wsng welew mmemory,
Vidoo memory consisi of hnage memnry and avmbues menry, Doy
riemory conels ol ooe b ol GIGE memory for cuch pixel an the seeeen,
bies car b sl Lo 1ar G, Phat is, cach bit in image menwry sonesponds wo 2
pinel on thy seeeen.

GIGL wees bils nomage maemany to determioe whether o display pixels us-
iog soreen el rilules arimaee ateribwbes, IO displays pixels whosa bics are
sl L 0 st serocn attributzs; GLOL displiss piseis whose bits are sl o ]
wsing heaws arribores, GTG] muiniaine both serecin and image sreribuies in
alribiles iEemoiy.



B GG Ceaplay=rages

Figure 1-1 shows the Goroul of video memory and e relaiiunship berween
memory and the scicen,

Fiigare 14+ —— BOA0h DOB 300 400 Mo ees  Tee o7
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™ : "1‘
Pt i GG S Wiear 8 p-————FF £ Sfhedod ey Soreyse

Meirwary Fre sed o f in tmage
L8 Mﬁ”"&"-
b
e
b
L F

ATTRIBUTE MEMOR
Inage Attributes

SCREEN COLOR
3 bats



Howe GalGl Decalay s raijes

Lo Ligure 11-1, Lk bmagee drawe ane Ihe sorsen maps oo qu1 imigge i eideg
rRROTY . Yo i aee Ll ity sui o 1 irrne mErrery Forrn o ezl
il pses 0 he sl iritoces o drngee aliviboie memory o disploy pieels gor-
respsancding 1o these Bt For exaonple, Dhe credoo adivibole Too ansages angh
Fee welliew, The athor Tils aec 5% GIOT wzes the ativibaics get Tor soreen al
rrehoere mcmney o display pixels sormesponding o chese hies,

GIGT refreshes the monitor acrcan 500 A0 rhimes per second (depending on
the poorer Freguanay sorh wsing the contants of image memaory and the ac-
tributes memory. This refresh speod allow: the images to change rapidiy
when soveral communds are interpraeced; the image does no change e all 31
there are no commands 10 process.

Atiribptes Memory and Atribate Blocks

Attritoate smemory consists ol Chree colar bits and e blink lon for each
wrunp sl 12 heorieuntg! svien- b |'|::'.|'-|~,:, fd micnps i lie, For |.'=-::1|r||1||.*:
prisels | 5,2000 ol [0, Bave e saooe atioloaes when diea naee
mcrney Bits are sct, whereas pixels |10 200 and [12,200] mav have dif-
ferent afcribares, This srowp of pixcls with the same actribotes =20 is scon
rcst casily in reverse vidoo.

Thiz girouwp of 13 pizcls isecferred toas an ateribwos Block; acicibute: blocks
in vidoo memary affees the appearance of imaees drewn on che serven, Lor
sxample, when OIGT draws & vecror from Locutivn [200.300] 10 kuziion
[204,206], the locations affected by char vemor correspondd 1o panls
[200,299], [202,298]. 203 2971, und [204,25%], a5 2hown o 1 gore 11,3,
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Thess points correspond o four bils 3o dmage n=omoey thal are sel o 1, bl
cnly thros sees of acteibutes in aclcibolg mermory,

CIGT maps the first owo poim ([201,292], an odd Y coordinale, and
[202 23], the next Jowsr 2ven T -cocndiole) Lo Hhe same Tine an che senecn.
Thedr X-cooridinaly valaes are wilqin Che sante 1 2-pixel aciilocee Dok,

The third and Cowrth podnls (203,297 ansd 204 300801 are hoth an the nas
highes distinguishable ling; bul (heiv X coordinale valies lic on 2ither aide
ob a4 12-piesl alribeie blogk, sl therelone, mar have dirforent atcribotes.

Advantages of Urrided Video Memory

Llecituse vidan mearnory s consposed af a scparate imaee momory and at-
tribwile meeimnes, GIOT can change atiribuics inone momory wicheur chiang-
i pisels i the orher and viee versa. The tollowing two sectione deseribe
lvw pa rake advantaee of divided video memaory.

Inhibiting Changes ta Attributes Mermory

Ela the | Dnleasilyd aprae e Che W (waining) comnmand with an argonmcnt
Ce, venminy, right paares liesis aonther lailze afoer the T, roanhihin changes
Do altethone peeinne s Tons subseguenn sreihing apacrabinns,

This teclnrique &llowes woun ree cliange image momary oo, draw imagcs) ar
the same rame locaciond on thoe aereen rezain wharever screen colar (or
hrizhtaese] s qct for them.



Hivee-Gall) Lrsalays Irmaga

Inhibdting Changes to Image Memory

You can chiaoge allcibaie weerneey williol chinging mags mciory by s-
o thee lesiced color dor brighiness) and blink and secting, overlay writing
oo wilh writing paliein 00 Salseguenr wreiting aporations make no
chitpge [u tmgige meinney, BaL set che arcribuoe gets for all pointe on theic
rilhs,

Acwriting opeiration cecers cach dme GHEL interpees a4 Voo L0 commaind
and an image appears o the serocn. That Image 25 drwven asing Ly palleon
vl apecify. For cxampla, vou cwo specily wopaler sunsisling of dos pnd
dashes, a patiern consistnge ol ooly doz, ora patieeo witloall the dors sel
(the defaolo.

Reverss Video

GO provides Che alalily e ceverae the inrerpreezation of ertributes for the
siresn ened Tor diawings and text, Yo can get reverae video using the RY
sel g d wsing the W (ncgative hackeround) aption of the & fscrern) com-
riand,

When vt act reverss Video, GLO1 Loterprets che biv el in Unage sy in
reverse. For exanmple, it 2o lmage oo che sereen is blue zuul Lhe sereen celar
is rod, QTG reverses its interpretanion ol tomapge Dils Tor sereen ol wning,
In this example, G001 reverse: [he inlerpoecition by interpreliog e mnags
a4 red and the screen color az blue,







1 2 ReGIS COMMAND DESCRIPTIONS

This hapier o decailed descripdons and syocax cules for conlinge
EeDl5 commmancds. The lellewing commands are lisred in alphabeiza! eoder
for CARY I'C rl.'lrllll.:t_'!'.

= Couv

= T.oad

= Maciograph [{@)
Position

= Reparr

Bcrcon

" Texc

# VYeooar

Writing

L

Meler Lo Chapter €, Execnsing Ra TS Conirnny, Tor inlormation oo how
ta eugrule ReGls commands from the keyboand or by means ol progruma.
laier L Chipler 5. Oeding ond Liing BaIS Cranmeeed, Tor inlormarion
wit Hhe synlax cules lor BeGIS commmands and infarmacion an bow Bedls
ibarpaels coroLimd s,



Hrzd-hlamimnnd EasEnEiionn

GCURVE COMMAND

The O vy cnmmand performs genorelized curve iocecpelalion Daoctivas
Ter dhiawing:

el

Arci

Clpon ey

Clomed Gureey

Five Tillinwing sections degaribe how to codle Lhese irpes ol cuerves, Toelar ro
Chaapien 3L Deanisg B ReGrs, Jor exanples of b oodiaw curves and
cireich.

Circles
The toctoat Lur specilying circles is:

(e o Pedor

iy d |
oy 2 i 18
(N R I Y P T e LT Lo IS0 e T ]
SR L R T W TR R T (AR e P N
i

LA -dan, T=lont L,
Lhrecrs €167 ro draw & circle cenlersd an the carreat Loeation. [X-lue, Y-low
s e apocificd gs sicker an absolote ar relative walue,

Ttis form al the curss crennand docs noo moee the surens leesricn; when
the cummgngd cempletes exacution, the cureor ansd The 2urrent location re-
maier wl The venter al the sir2le.

L ansksalnse lncation is eneoced. U spectfiss o posine on 12 circumberenes;
ine rading of the cirely GLEL drivws s the disraree Bereeesn vl Lovaliar e
riz swrrent oursor e, e example, wwhen the cucsur s D] ac
artoen Localivm |200,2000 and che commmand CF20.200 15 enevad, che radius
af the vicebe QIO alrmaes 6 che dizrance booween Lhe abeolicis sercen Inssrion
(20,20 ol thrg corrent auraor ocation,

i !: :.l T --\,‘I
Diractt GLGE v s o cirele wich the center at [X-e, F=ioe] the corrent
Toostion s oo L el Teeence: OT0T waos che distaose belagsen the corrent
curser kacalion and the scroen location specilied by Y e Y-lool as the
macdivs, “Lhe cooson and caerent Iecation remuio an the circomizrenoe after

he wrining nperatian,

1y
B DGE e R AR el

Erler pempnrary ooiting conlrels, Joddoed - Werie-conirois ey Lhose
Tared and desavibed in the deseription of The % raviting} commnd



AeE Cree ran] Osszripsd

M= relanive distanzee s encered, che radies (s the distanes from che cuan?
cursnr Inctinn spectlied by the relative Toaiion, Lor exemple, when the
cwrsor is located i bovation 7200,200] and che comimine] O 1200 35 cntarcd,
CRIGT draws 2 circle will g cadine of 20 pimals, a amaller ceele,

o |
T T
L.idi valeh

Lhaeects GLL co drawe a cincle centera] o e currene locatinng the vadins of
||It': ::;il":.:lt' is delzrminad be the correnl pixel multiplicr spocified s the
wiiling (W] congnand. For cxample, il the myluplier 2= 1, the radins of the
circle Ts e pingl, L1 vhe multiplior is 00, the v is 1ea pixels.

] g

e Tormiet For specbvinge wres is:

Tl E F= s AR i

Thivects GICIH 1 s o g ol e leng !l specilied by deeresy, "Lhe cenler
af thie are is rhe cavrent Teeacion: the ao Bazins al [& docy Fodoes], The sadiog
of the arc is the lener borweon the corrert Ieeaten aod the nganon
apecitiod by [A-fee, Y-loo . GTOT diaws the ave coonerslockwise Dor oa
poaitive numibxr of depreer and clackwize for & negacive mamher of dagnmas,

LY i “E L i
i e i

Dipels €500 4o draw am are cenvered on che current locations the radivs of
e wre iy defecmmined by the currens pixel oultiplicr speciticd by the writing
O comengnl, o exanple, 15 the mauluplier i L. the cudias of e are iy
cebie sl 10 thi mglplier 15 10, 1he cislias e len pixels,

=5 L e rETL T
Toircers GIOT ro diaw an are wirh the cenler ol Lo, ¥odve]s thie g hiewing
at the aurrent Ioearion. GTOT wsas the distanes herwean the carrenr lneatinn
and the location specificd by “&-loc, ¥afael as the rading. The aursor and
curren! Jocaion remain 2t the cnd of the are atwer the writing operazion.
GIGL drewe Jhe are counlerslogawise tor w pesivve number of dezress and
Cluchwdse Lor 2 peralive oumioer of desreps,

Frilei i.-.-el'l'l;ﬂ'l':ir}' w:.illrlg wrenliils, P eew gy v..'EiEr:l:g-e.n;l.l.'."r-':l.E- s Lhgeg
Tliared and dezerihed ia che desssption nl he W fsootitg] cominiaid.
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The fonmar for spocitving & closed curse is;
n

{B) closed-curve-zegiency (L)

This form directs GLGL 1o draw o cloget curys Dised on 4 scquence of Ina-
tions specitied by dlosedrerve-segraince. Closrd-cwve-saguance can be
gpocified in che furow

[X-foe, ¥ [ -ee, Yofoo] .-

ur

direciion fireainnl -,

whivh specify the Tocations.or Jicections aleng whach GLUL Tnterepalates che

curve. A seqitence generally requires al least [hres explivil Ineacions o diree-
rigng oo repreacn & wseful curve.

The carrent location s che dme (L) 35 prosessed s the firer prainz wsed in
calculating the curwe, Gl interpalates the corec through all poiols
specified in the sequence, When the draw aparation completes (nfler {2 (s
provesesilr, [he curient Insacion i at the sceond point specitied o the -
quene. For esample,

IF[200,200]

CRH 220, X30][ 240, 2T
TR IS0 250
230 40]

{E}

The srarting point of the curve sepeence iz [200,200] and GG interpolaes
the curve Uicupgh sl af The paintz specified in the aequenes, Leavine e cur-
cenl Josislion al Ll sevond poinr specificd, [240,2007,

(L) epegilies The Tocarion at which GIGT compleles che interpalistnen,



Opan Curvas
Specity apen cwves in the following form:

%) aoen-Curve-segience [E)

Thas torm direcis GIGT po draw an apan coree Based on g segquence el Logi-
Loz speciiied by Goen-CurVE-SEgREN0e. (ER-Cl =S L Re i e Del 1o
e Toiern;

[& feel ¥ B ] LY - fog, Yfoo] L,
0ol
divecrion Jdirsoring...

Theic loecations or divcetions define the pooots aloag whic b €3100 nler-
poliles the curve. A soquence concralls reguires s least Thoee esplivn) ol s
Ly pepresenl 4 wseinl coove,

The corront locarinnm al Hhe e e 45 0y praceses] is e 1ire ] podnl wicd in
calculacing the curve, GIOT thar ineepcelates theeogh all the poiols oo Lbe
sequencs, bot draws a swree onby fhrnaeh e nest to Tt Legation speci led
in the segqoenes, The coreene location afer ST eonvipdates tee i operie
Licn i5 Jhe lusi point spaciticd o dhe sequenae,

Ul g bebwerr: vie current locndon and the fArsc podat in the aune: se-
guense is ool deigwn; bowsegr, e volue ol The curten lescuion determines
the: srarrizg slogw ol the curve, Yoo v ocludy che current locatioa in the
A0 '?l'} Er.n:rins_. | The Tl =l o 1he SRSy,

Lilowica, che are hotween the [ast and vect i Ll poiis o the cures se.
guenee s ot drevn and cha vahae for she Dast poider dercomines he slepe of
the Jas are deaern. The Tasc value inoihe sequence 220 be incloded o0 the se
gquens by bollowing it with T ]

T b anapproximeden of soosllipse, specity o closed curee interpelation
secprent, givitg the end puoands ol e zoajur sod mioor waes ws the four
PNATTEOS.

Terminating & O ermvan:d slile GG 5 processiog an iecpoladion se-
quencs leavas gacicne: apen &a that the corve segqoeiee Gian be condicoez m
g rubstgueni O command, otz thar cloaring the screen peszis the coi s s
[ LBRGE.



Falil8 Caviminng Descaptan:

LOAD COMMAND

Bach ol 161 throe alernare chacacler sels rongiss of 95 cells, cach acll of
which corresponds oo a single ASCLE cherien,

Charpcler sot 04 the boilt-in A%CH chaeaene set and cannel be allecal,
i rhree loadabl: charicier seis arc sclacted by the churacler sel
designarors for 1, 2. aml 3. Bele 1o Chaprer 9, GRE Terd Cloncepds, far in
[nrmation on how oo pse daliernane charectar seie.

The L iLueasd) sontmaied performes the tollowing Dunslions:

Crefins (e narne o nmher of one of G100 thoee alarnats charaaoer sols.
Delines the shape (e, dot paclerng of the idividoal characters thal cun-
piise any af the three aliernle chivrler seis,

aads charactars into wow of e (hee aliernaze charactss sz,

The format for specilviog the 1Lcommand is:

W here:

Bpevilies the mumher of the churueier sel 1o Inad 1 this and subsegqoeol L
wiuninainds. ¥ou can specity 1, 2, wr 3010 voo a2 specifying botha o hig
and a name for the charuyer sel, specily the munber ticst,

Dicfine a L- o et name for the sharacter =0 celecr The chargaer
gl Jur logsding, 17 wont are specitving bach o number and a aame for (he

chipagter ~ar, gpeeify the number Best.

Specifics a single characler [roon e narive ASCT] characier sl o b
associarcd with che dol paltern delined by perrern, below, 'L he 35 Inadalle
cclls correspand 1 the ASCH characters apace through loe, Thoese ASCTT
characters aod chelr decinial eqguivalonts are laled W Lable 7 1

If che suring is ollizhaacrer, oaly the ficsl chaaclen = used and the re-
mptngier al the greing is dincarded.



Tis 1 v =1 pomg g
Au3iE Cemneid Demcralicnk

Lpegilies hewadesimmal digita 0 cheowgh Foochar s, O cheoupeh Y00, B, O 1
I, I. {Both gppereass and lowercase characters meay b2 oused, ) Thess digi:
ranslane wa a dot pertern for the Lext cell specidied by cfivegcter, abave,

Celis ars elways loadid vsiog bexadeciroal charisiges, DOne row ar a rima 1=
loadad from tae wp row theauih e Batlann e Charactze cells are cight
urits wide and len v hgh,

Fur usepr mtucmslion ao hone Tn load taxe cells, sefer to Chagper 9. GIGT
da Closeendy,

ITe semicolnn charsctar rerminates the L cemmens. The senigalon (s e

nuired to terminace the L comumsnd. This prevents BG1S Tooin onisinter

preting a bexddecimal dieil, Gor gagoopls, e chinacie O conld Te misinter-
[prcted as a O coomwn.

Crmiy oo charaser eel nge be losadaad with 2 single Iocommand.

Ul parlrenin selacted fon Toading b tha (4] option 3 independecl ol ihe ooe
seipered b the T oeommand, Chaunging ene dowss o, alles? e olher.



R 1 Cinompsi o] Do nriiieis

MACROGRAPHS

Wacrngraphs are command strings {nt any arbitrary aoing of charazeors)
wilich wou can imsere Inoa ReGTh command stream by means of the
macrograph comuiand (i,

The cooienls of w macragraph are inseried to-line 20 Gy poesdiion i be goon-
marwd Eleeiaem Al wlivi Ui meerorraph s iovoked,

e Torms For defiving and invaking macem raphs arc

Defining a Macrograph:

g hopdintnee claraeter gtong gl

Invoking the Macrograph:

e e iastay

W here:

:a'l_'

Luiliies delinilivee of a macroeruph snd apocities thar the following
lplabeiic beyletler 5 the oo of »omusreeraph,

Lewelfer

Tcfines one af rhe 28 fetrei= al the ;||L1||._||_||_-=! b e mgpoee ol Che
macirngragh, RO inrerpras hoth ppprease oo lowercse chipraciers e
REITIC.

Mlacrogranhs may Do defined anywhers inoa BaGlS string eseept wichin
guclec] X,

When o delioe o mowcreprapl whick already exis, the previows contones
iy clered belore (e pgw delindion is saved,

Aol defieitnn ts legal aval vlens ae exisdng macruegniph,

B g el R

Spsocitics the chavacter soring thar aeivpriscy the comtears {estent) al rthe
mwcrerraph. chenscier-srning has nn Axed asimam lamerh. Floweszs, rhe
number of churacicr: veod by macrozraphs end programmaiile key storape
may ool excerd 2000 charactors.

Ceperally, charpcier-siring 5 4 pant af or a whele Red30% commund sirine
Pl iy osed Tregueni )y or which bae g speciul pucpose sich s Ui cacnposi-
cicen Tl s pecial eeeaig characier,

Secirher e inirrarca GaEs] oo the deseasien GE30 s aaved as il of
charaatzr-arring.



WwWGIS Cermmene Desciplizne

P BaGTs command processiagis porTormed «hile the macooeraph is being
saviad.

A macrograph may invoke other macrographs. All characiors prosont he-
Uavernu the niduior woed Lhe cerminanoc, ioeloding wll conlool chuowelers, arc
siven] v e roacrozranh delinilian,

i
The commarcial &-ign G and seriaelon O revminans the macrngaph
definitian.

dEkoviatior
Invokss the macrosraph detined by Aewfeifer and insoris the chorecher-
seanr cuccenlly associaeed i tho mecrorraph., The macrozstaph contencs
dree oseried wlo b poiod oo the Bedils comenaos] sorens ol oweliichy L
mrug At dn iresked,

Sacroraph irenii oo gy be negtel Do The e aldevize s, bl
Aray nar he diceerly or ediczetly vccaesive,

Sacropraphs may he invaked az any poinn i a Wol3TS comimand strcam, ox-
cept within a guored string. That is, Thagd' displevs che characters gih
whather or not A iz defined 28 2 macroareph.

A macrearaph may ool be nacd (0 supply oo armement L s oncd anding at-
sin; Ul 35, SR 1y e,

Drevenh i sere ey moagragrisphe sooal o ereos,



=altals Domimand Deseaptars

POBITION COMMAND

e T {Position) command sots o changes doe curzenl eoslicn aid iiceeas
f1e oraphizs cursoer e Lhe o coccend logalion withoot writing to. the
carcon. Refer o Chapler 3, Soreew Coseepds, Ton usags infarmacion an the
P comroand, The Toeomal Foe spest ving 2he P oecmmand ia:

j
] . R -
| A - I, | =/Cl
ENET R

P PATRAN | |'|.'.'||'|'.;||'|"|"| i |
Bl
(L

|_.:||'-.'| LA I -.'l_l."'

Apeciies a location on the screen e which Lhe cuzcen! esasion s mioved.

Yol may specily cither abeolote or veletive velue: Tor X o ana Folne. Bod
inarnndon oo relarive and abseluee addresy vidoes, reler to e secling
Frovaiiooeaay ther Cwrsor it Chaptor 4.

IFECiiiGn

Sduves the corson i the diveezion specificd by diraction: waliid coloes are G
Jircugh 7,0 throagh T mose the cavaos accarding to che fullowing schiems;



Lz Ihe serpe of the current P oooromand, sz teogparaey maleiplicr for the
current wiizing pareern, This muliplier s ueeiul bionaving the currene loca-
st e the direeion, desesiben] wbove, Syieractically, you can specify any
nf opions desoribed dn e W dwriling] command; however, ooy e
meltiplier bas sooetlect. Lar infosnsation on how to apecify and wse wriliog
control options, celer o (he deseoption of the W command gl (o Cliaple
B, Morine Londcpts,

L)
Diirerts BeGIS to gave che cwrrenl Jocuidon, Lp wooaight Incations may be
sivert 001 A arack.

{Fi

[airects Bolils to relrieve Uue e recenfly saved position fromm e posd an
srack,

TR tollowed by positiening and drawing commands, e Tollhised by

PLE), exevules the crnmands, then regeores the cureezu lecidien T e loza-
viony sivestl b thie TORY command.




ShlE Cornesnd Dexciptans

REPORT COMMAND
The R {(Report) commai provices o mechsmism for reparring waion:
vilues 1o the host or to the monidor seieen:

* The name of the corrent alphaber (fhe U oaptiond,

The wootents al dhe specificd macroeraph (he b oaption

The curvest sereen Jocuiion of che graphics cwesar (the 1% oplion.

P nllipls pepona are regueseed inoasingle reperl votnmand ar Teport con

mand aplian, sich report rerurned is delionited (b o curclaee cooern) as i7 i
wers the ol dne seguesied.

Anvounrozagnized oplion eller lo a report command ssaes s nell repoct
(Lhaw is, acartiage return <5 CR =) Lo wodivae an unimplameared veporl ' a
Phe Jocal,

Prsurs ihiol iooa terrvinal-to-last eivirmonenl, repor:: tant would cause ci

s i GHGL are nol echosd oo the tensivd, Lor eximple. 8 curser cohioed
wr the teeonal) coubd resulo it a spuicos vesiar or cerve element.

The formar For specilviog the Locommand is:

[ L
ﬁ. '-.-FI-'! _|I
[ V| A e, Yomaing| )

W liere:

1Ly

Rapore the characier sl nime detined for the charaan st conendy being
wsod oedisplay s,

CvTibepfiarrie. 230

Bepeorl e contents of the macoeiaphils] peeilisd by kevielleTs

baciogr ap Iy sire delimited by the VR Yy A e mdlialer and ton-
minator just oy hey are defined, axcopt char the inilialor (6704 s coplaced b
i = Ane conteal charaners saved with the mactogeraph ave aleo pelycosd.

(M=
Beporl tbe free and retal waveaprapl siocuge. The report iz the o

o 1]

s free-gpaes C Fodat ppoeo® <

where frmesproe 15 1he aumbor of bytes scill availsble tur macrosraph
stotage and fefelsgece oke maximum nemberoal ||],i":, iwrtileble,
Remember that definiions ol provrammainle kovpad koys shares space wilh
TLULCTOITADD SIOraee.

1312



BuGlE Carummnd Dyscriplar:

I
eyl Thecoson posilioen, Phecorsor poeitign s eepoeied gs i pisie 9l un-
.lig.'h:d: ﬁl'.'.ﬁ!,-‘: .'i'|'l't|'|'|.|r|‘.': oamd ¥ lneaniness --.1|:._1|:1I-:::| bR ROW VRV il
cnclnecd i lrrackets:

h-loc, -dov]

0 O e A T

Loler inerpcive lacator mesde, GLGL dls Durther BelGlS processine.

Wiz pligs the Treonea corsor el alloses sou gomove the cyrsor with the our-
S0 kl.':!,-u ni Fakdet S0 5 oraksler o ;lllan:hrﬁ:_]],

YWhen locator made i rermingzed, e coarsns copiot is seen io e Tl and
RIS procossing resmes.

The | oplion cao Laky an oploenal pesidon arrecmene, This positian argu-
roien | specilises e srdaioogen guzser oeyecoen is X-min oo -aein tas each
sircke 0l e curse contral fees

THessine the SHIFT ey and rhe cocea key an the same time v the cocsar

10 timees the minimwm. TF this argwmene i oo gpezified. the mivieam in
A= aned Teminis | dor.



HedE-5-Commard Ceszrintions

SCAEEN CONTROL COMMAND

The & (Sercen) command porforms the fellowing functions:

= Frascs the scracn (B option).

# Sparifics the soreen backrrownd color {T opion}.

= hely and elears reverse vidoo for the screen (W option).

Bohel proporary wriding coolools (W epaoeo).

* Perlacms o e telay belace sxevulion of Redils commands (T oplion).
# Dietines The coorclioale Lois Lo e soresn (A oplicnl,

= Frinds i spevilied subse] ol the serees dizplay (11 uplivi),

= Mreecs the sceeen dispfay ino e veliivs Do the serg=n orign,

For wsaze informating an rhe S comniand, relae e Chipies &, G005 Seoren
Canceper. The format for spoeifying the sarcen eomznd is;

* 1|
PR EE TR AT 1
i i
] A
1 |t
| T 1 I
1 = (I
- [N
T iWI
0 (L perpent)
LS mareesr) |
W wrtRHS e
|
Moo
|

A | Xt i) (b, el
lh 3 [oerwgin vl Lowreadom sl
| X e X -indaiim

L



1aCIT Conprimed Degcriplio

i1

Ihe sereen crase aption crases all images (eexr and drawinea] on cthe azroen.
Writing controls are not affocted, cowzepr for shading, which ie turned off.
Also, BE) torminales and elears curve incerpoelazion segeeaices aad cleacs all
localions swred by PIBY and Y(B).

The ceerenl curser Jecolivn 35 ol chaogesd, L (he gripiies urigin ligs been
oowesd, ) Ls resel Lo L],

]_-;.;uju!.!_ Thi= sireel 1 g '-\.T“il'lE -.1[_:q:|'1'||i|'|:| wlogh, asr remaves iI'|'.'1g|'.“ﬁ Treem
PR ey, wrines o acteiboite mameey azing e eoreen writing aontral
foer incensivy (calnz].

Frase hag the side offect of terminating any curve inerpolation segquenoe in
[ paTel et

1]

The ioieneicy eplicn g2l Ui buckgrovod colar o color ownitoes aacl The
brigiiness Dor shack and wlhone maonilors, SpeciPy e seceea wilengiby apshing
HES _|"|.‘:-||q.‘:-'.h"\,':

[l rusrnzry
0T
1Tifeler

Snber s vadus fromm O Cioowsh 7 which speciiiss an inereising wilug Tor
shade or coler, Lefter is one ol e color mmermonies hgte] bzl

Color Cotor :

Munibar Mnemonit. ‘Color

) i | Dlark 1klack)
1 (B Blus

s tH A=l

3 ifl) MWagerita

4 (Gl Cifaan

5 (<l Cyan

B i ¥ollow

. (W) White

Thet rray soale inlensily maps o the colaz vaiues Iberelure suuvien wse either
Carrn e The L opuon toosel g gy level value om aoenlea waloe, | oe esample,
o san The Backeeacogd Ton g color moniiar o gresn, vnn ean speily ailhes
g atpntthes Troeng 14, nr The Teller o, 1T



RulD S Carusmrm! Chagermplons

Wher GG iy powsred i or when vou press SHIFTREXET, the color is
sedora (TN nofBTED, which sl The soresn o black,

Colos are describsad and pealifed bacoseses ol boe, Heboosees, oo saluri-
tiom factors, RolaTH suppores the sentas T T, lighioess, aoul soluraiion
e thatl commands coded vaing these specificatinas can ke easily frane porelesd
L dewices which only provide the HLE specification methed., STOT saepypwa bs
HLY oode o by exlent of the sin colorsand dark and wiite.

T
s represents & single digit, When ™ s specified withoa saloe gessser thao 1),
for vawmple W1, GIG] sets reversc vidoo., MO clears rovense vidoo qind
relurns lo necmal video, MC S che soldne at pover up ot SHIFTATRERET.

Uhas ophiom Tegs the sarpe ellecl a5 Lhe RV so-up, When vou sa0 s nopative
sereen, CHGH Jisplavs The valer mneomery gy iF Lbe tnase memory bits are in-
vered {1 s displayed as 10 7 95 dhwsplaved s 00, The effect of Lhis i5 Lhal Lhe
garccn color ateribaaees arc o o dis plive e wnd sooage golor golcibules
are used o dizplay the hackg roand.

VT k)

Uity 451550 10 ownil woiime specificd by doks hefore craeuting the oyt
Bels comuanad, Fioks s either 60che or S0ths of a-scoond, depending on
Cileal™s power frequeney zeliiny TPL sel-up), The lurpect number vor can
cirter s 255, which s appeassroaely 4 or 5 seconds,

LA st Yeron] [ASosmmm, Yoboroomn )

The addrcssing apricn apecifics e bomeial sl vertical Bmils Der ceor-
dinates For qubseguont Wedi TS ool Boemally, iz oplion shoold oo
b waed with GRGTC IF vacd, o shonld b specifoed s AQ0L0 [ 767 4749

1f eicher oo belh wpecificrs ars missing o incorractly speaifiad, the enio o
s nored wod the display coordinates are resae 0 aormal STGT Timirs,
[ER TN e i

(H [oweneddioa g | wiigdaaslasiom) ]
The hardeops windaw apiine divesie GIGL 1o priog the spevilied subeinday
of the soreen on the haideopsy desice,

Hipdow gy and window-howfok e Y Dhorteonials comchingles wlhigh
specily the lop and Boctom Baics of the sereen dizplay ta e prineed . CORCT
igrares [he X (verlicul) coordinatz specitications. The tanec is tound=d up
the feal 12 phesical pixels; for example, when vow apecify THL LY A0T0,
GG prinds (e gonlgnds ol e soreen foom row 12 throogh row 47,



Aed

Ly
£x

oTerang e CrpLions

[ =i |.l_r'.|'|'_ =i ':..':'I
Pl sersen oo Tesgibaso cpiuen diiestis QP01 e oo e g ol the
v chianes SwsTENL W Aundher Tncphingn oo e seie=n,

Cel GEmcwezs the seveen nergin addeess, ineheding all ivages corseniy o the
acrToai. o the arigin specificd by [ 3 -meiein. Voarizin].

The sorcen divcotion option divects G151 to movs the coare sereen io the
specificd divection rolative to the current locaion. You cun move Lhe sereen
horizunially, verucally, or diamonally in incremencs ol sich? herizenia) pix-
ele wnad foer Peslve verlicel pisxele aloa e, Walidl solries Vor geeoeioas s

Sorzen mevcement s orelarive oooohe gwerent caeser paasition. GG ae-
cumitlales panial offecrs end mooees the serzen when & sufficient numbar of
villues is srlered,

Tou van diesel the sooven (o move bocizontadly, eeciicacly, or dironells,
[lpeesver, the eeselaioon ol Chis mooegngod 3% Hindfed To 12-piee] logrerneniy
hvrimnarally and J prse’ merdmeaniy verbically,

CHET WA vl vt exlenl Al 512 g0l o harieonial exlenl & M6k
Aoving che azroen 1o the righe as the effect of moving ircaees on the soreen
to the Iett

The wriling command multiplics (% option) applics when vou spacity oi-
reciion. Lleer o coordinale  scaling  applies iF the vou have  specifisd
WK iy Yetrizin,

CLET regeprs g seresn adadreszny rnnas v hiic b enterds beyons) the bordee ol
rthe 2eieen. ]11“.‘\-' T R A5 B ] -.:|'|-.'l|'||ir|;||t-.;- LB Fome 'L-I'cele:lu._:l:nl ol T L P
withor the aurzor worapping Back innoocke dizplay aieas This cstent is sul

Joor o the dvnamia ranes limizations of |6-4Rit acithmeric,

UG cannot be relicd on o proocss @ coordinats zrcazer chan 127070 0n
mel vilees he bmdl s lower than 22767,




&

Frils Cemmans Uoscaptan:

(EXT COMMAND

The T (rexr) command allows vou o display & tex steing and sel the Tellow-
ing artribates for that airing

Airc: scts the size of characiors in the soring.

Tiirzction: rotswes chucusiers or sloings o the speiBed Jizeclion,

Heirht: aels che characler beichi,

[ralic: specilies (be depree ol sl Lor the chopacters i the arring.
Tempooiry Yriling Conleods; se0 empdeey wreiling sonraods [game ocontrels
sprcilied oo Chie W (Wriled vannnand.

Adplicher: specilics which of GTOT: £ charactar scts to uee wheo writing a
sL1ing.

TeginAEnd Pairs: save and tostore rend attribuales,

“Tulriplication Factor: explicicly specitics the mulliplier Tor sach pisel io e
texe 2ol pattero.

Tex: Cell Direciion: cllsels che e osll oo pee g divecticn iclative rooche or-
reml Sursor egitinr o 1AE eell incements.

Chirasigr Spacing sels woitimyg direcrinn ard spacing barecon taxe colla.

Al epigons apegilied a: pa ol the Ceommand, excepo remporary w1its up:
Gioas 4 W, eppply rooall sobseguent T aormmmands antil explicitly chaoed,

Ul ewigin For charactars is the upper-lett corner of vhe cell, 'Lexl wriling
docs natwrite the pixel an the curren! eculivns ctber, the fiest pisel woifien
i= the pixel offsct by one ffom the currenl locution a e stat of rhe
characoer. Thiz pinel i ofeet in dhe wciling Jrectinn.

Characters ioiostrine aee slspdaved e segquence in the direezion and progaz-
Lo w2l by vlinagter spacing, described below . Tiefaults for thes walves: wee
leserihe] helose.

Frr usage information on the T command. celer o the Chapier 9, 70
Texr CORCeEmy.



m s T . 1 Fpe i
TS alS T T JME a1 Fer H

The tarmmen Cur specilvine Uee 'Lexl cormnam] i

i ] | 2ags.c o |
B e [ PEATERIEURE L
I
I

4
Wil hedadir i
.-|'|.|-I SR

L | s, Vs ._.I.Ir_'

= mgenier]

Autnmatizally sets the aize of characiars digplaved I nefsoring by warting
character width, heioht, and apading herarczn charaecers, Valid enerics for
the vize number acc O throvgh Lo the defanl size in 1.

G sels chlaracter ey usiog Lhe following formulas:
willlh = awrdlier X4 pixels
hcight = (rumbar X105 % 10 pisels (ronnded apd

TF nac sct cxplicicly in the curvene T command. spacing berescon charactora
in fewctsdininr iz based on the setonee Jor dircction wnd addib.

‘t'l.u_l il everriale (he beiche SLOG1 culoalilss By s ol the L asnaber
I IH RIS

L gngte)
Hcts the direction i which baseline of charactors is tilted. GTGT saes diree-
tion in relacionship to 90 at 0, che characoer bascliaz is horizonal (loto-to-

ripatl. GlGL rounds enple o the newcesl 45 degries.

i Lo
8 e B | |£.'i'|.'.'...'_:'

Bely U churacier hegetb Lo be preier Geoes [0 Sixels,

The L1 onpmadenr opdion provicles iormgioes o suljostong e chaacter eggil
alter Hhe 45 dsctiloee) cpticn bas preshised e 502 haighn teoswideh catie, The
height fs ehangad ta becrme gaerhee lmes The base chaiacnar heighs (10
izl gl




ReGlS Corivitad Slemmpliay s

L L armel

Sete the dtalic slant of characors inoa foxt atring. A posilive arsds speo (e
celis should slant Backward Froom the nocmal W the haseliae T 27 0 4540
negilive ayele specifies colls showld slanc foreard by -20% oo 457, A sarn
et relurns Lhe cpecilier Lo reculinear (non-aligned).

W] rai e ar - W o i)

mars femn g a0y weihig conbeoly, just e Do e vesiar poromoand . Reter toths
description of the W enimimandd, Lue e ilis Chapler,

Frovides the me clar
sl O3 che bualein ASCIT character act, Charactor sets 1 2, and 1 meost b
Uelined belore Uiy coa be weed meaningtully. The I. (load patecrn} com-
pnel 18 el Lo delioe Bil pallerns which are then ineoked by the T
e,

The patrern sed achactal e viee O aption s rdepencdent ol The sl seleci=d
inthe T (load pacernd aommand. Changing o does o allee the onher,

(RN

Siees currenl lexl alirnboies, (B direces GG e save che corrent attribueces
I RTIR TF 1 R T H

(B}

Restores tout ariritotes siowad by (B aption, (18] andd £8] oplioms sanmol be
nesred.

b ITRETO  TER T T
Lsplicitly sels ihe sze {in picel height and widd) of che display frame,

Frid spegilies e ouziber of aorizootul pizels that define the widhh of thz
chavacter, Hegki cpecilies Uhe guenber of vertical plaels 1hal define Lhe
Teighe af the chamsiere

GTGT wses rthoaurrent sive boodisplae clunscie v 15 oo Soee opiong bigve bgen
proceased, GIGT displays characzoes i rthe delaol sive, $81],

T |:|i:-'._.’!||3_',-'=- ah may veralines nl Lhe clirser [ WE T |l TR wrll T g
single coll.

Uiz Loceo ol the size opiicn doss net set che spacing beroeon characters:



RalalS Coavnrminy Desaniplia e

Alwidih, heichy and Mvadh feirk] interact and igve Ueatbilie o the
Cisplay of churwoivrs and excells

Alwigith, hedehl specilies the et widih ol b g pigels) of cazh cell
aowwny B ity feeeehr ] specily the nwmibszr nf times cazh Ao in the tax
pitiern os niplipled befnee GG displavs the conwents of the wx czll. For
exivmipale, thess parameters can he sdjuseed =0 thar anly pacl of a characier is
Giaplayed.

These forms of the Sice end Malliplys opiiane aee non ol e wsed i ccn
junesion with Ui 1% nwesber) ar BL aprecders pplacns,

-:_?-.llll'."u'-'-': hadehiil

ASluiiphe: sach det o the pesr parterm as specified by widh anad sedzi,
Clarneers dvawn e rhese spocifications reproscnt as many ileralione of
ity i e patrernoas will fit in che display fouooe debinsd by e
Slwnthoheiody] option,

direciian

Speciliss g direction relalivg T the curzen teDditcerion, heighe, and width.
Yadil epiries are O theooeh 7, "This walue may nor e praranthasized. O
Wirpugh 7 oovienl the upper left corner of the toxn cell accordinge o che
Fiatlevwing aclwine:

2

{i%
—> @
¢47

5 7
g

Fhrpciione s relitive o the coceend v lmster divechina., Depezndiae nn rha
setbings Do clioacier haght, wizlils, and diveetine, spacing forcharaaoers is
v 1A 2 wadeh roew inerements and 17 2-heicht cohann increments. This poo-
vidaes a aonvenicne form for supersoripod subaoripl.

-t

5 SN G, 1".-."_|'.-|"|'-"-."_.;]

Expliciily sets the spaciog GLGL uges Loodisplay clarsclars oo geef sfbfng.
This walve eoay ool b opurenl besizenl, CLhig glleess oo tooact the diveetinm of
aseouenee ol chioagters, alhowel o doce ans alfoer the dircction of tha
chiriactess willon phe sepuenge.




For example, vou can apecify wiirng wequeetee using A sopciiz, Uhos, when
Yo sperify B nepative value for Zsapacing suchk as 10L] GO displays 1he
£lriny

T-10 AL LIGATOR?

Kb

ROTAGIT.T.A

Sexi-RIringT or 'ext-tering!

spocifivs che chavacmors oo =2 displayad by the e corisand,

Texi siriogs muay be delimived by cithor a pair of deulde guotes Cfrest'™ o a
pady of siogls geelss et ) Do kiods of delimiters arcused, b onc o
may he displapad by doosbne o wilhio the oo,

The aoncents of a geeded siring gie isplaved Hieraly, Massowraphe. wee
neither sxpandod or defined, seichromealion i a0 revopriced,. gl any
aomement siwing within a quoed steing s paicl of thasting.

Friming snaaciers (pace through sedilla) wre displaved azenrding ro the
prarten stovad b the varreny-selecied sharacter set. all control charactars
cxeopl = RS U TAN S S L und < CR> oars iznnred,
<2 FRC = tenrmies gripricy mods pogd encery oot mods.

< TARZ (Tevisaral 'LAB) produees the same cheraaner space moling pe
the space characror, escepl thal no pixels are wrictens This can he uscd e
climinate aolor contaninatien belween adjacent words of ditferent calnr. To
can also produce an ovarsivibe elfTeel in cepluce mode,

a2l P I'b-ﬂ.l'.'}:&]:lk'll:l:'l |:‘.Ti.‘.ll:|1:.|:l:“i aveveraed clbrctier soare tie i, i owverlay
wriling mugde i can be waed ta overatrike the preceding slaracier,

= LR = dinelead) padoees o motion dewoward, iwich reapaet o tha s
el af length cual o the chacacler beich: . {This s o exoopt when the
fraphics prefizis caabled; e thiscase i LL > relurnes GIGL b coxt madc).

o CH s frarrivge returnd reoeins the geaphics oo e e lhe beminoing
uyitlien Loz Ly Lexl stoing. Bach cime a < TF 2 bs poisaesed, bgpeeever, [hai
Bmginting lovalion iy wpdeted by the numbeor af pisels ceneealed by [l
< TF =, The cespli s Uil moudiple Brnes of oot 2an be produced byoa single
rext-aering by cnreniig 5 O L1 puirs.



Hefb S im v ieind Dles LiGre

VECTOR COMMARND

Fhe ¥ Ceecion ) conmmmm] deass o siradghl lne begeecen the pixel an the cort-
rent coussnn Togarion aml oospecilied screen lacalion, Beler 1o Chapter 7,
Drawing wich BetITS, for vaage oot an The Vo cornrnsun), The fur-
imat for apecitving the Vo eomimand i

L N
' R P L P T TR S P e P
{114

(18

Toraws a single dor al che coeven? lacaliar, This cocoand does et move tha
CIrRaT,

| Xt Falng
apevities coordinales Tor & poinn on the screen tooowhich GO digees 5
straigh! Lne, This commund moves the cuvrent Tocacion to that painr.

Yo ity specily o eibieer relulive or abeolute values for A0 and Feboo
Kele i Cluplen &, Screes Concepds, for informaion an celative sddresses,
T L

Dirares & lne in che dircction specifted by eforeciion and cesels he currend
loearion o that screcn location. YWalid cotiies a-e 0 Hooogh 7, This value
muy nol be parenchesizad. 0 theowgh 7 drawe a line in diccennng spoa Gl by
Thie Tulbuwe i schemns:

The Tengeh ol the line driown s 2 sinele poime woless vow sed 1he direciion
Iemech. Ber olevenion length percngieerstdy usinge e Wrilloor  coroaoeind
multiplicr (W) ooprion: gct the Tenstd lempeaandys psing The lemporiey
writime controle describad belns:




1o 15 Conrnnan el Dasciipticias

[ T AT e i R o T P A i I |
Sety leppoersay wreiliong coiriols, jogr 28 in the W (wricinge] comemamd, Log
indermtion o hes Inospecif and vze wridng coniood oolioos, teler o e
desripiion nl the W eommand.

FonlansolE-WEISRG -conrrods comprise Al W comminsd oplcng, ot apply
aely Tor the extent of the currenl wecler cemnsd, Snly oprioms specitfied
ar thoss implied by those specilisd ary changed. Qptions reourn to their
previows value ol the sl ol he ¥ e,

i L&)
Drirecis L oo saee the curment location an & locscen stk up to sile
agzhicims e e saved o this stack.

=

Pirpors OT0T wo rostare from the suack they sosst-resenndy cntercd losation.
In addition, ¥W(E} draws a line back [y the resloned Tnearion

The aurrend loculion remains sl a0 the st loeation Jrawn.

The drawime pallers aesil Gaodeas lines s epeated cyelically during Lhe
dravw operaiive vl the 2od of the ¥ command or o the el oo 2 fvn-
poriry wrilimg wnaeol specifing a pactern, This allews i tkashed line of
sual ks s spaces to retain proper seamwnd Jengt s wlole heing draver
syreeand enrrera’, throaeh cwrves s disconiinles,

Prwcepr For W[ ], che W command oever drigws The pisel ar thae starting loca.-
rinn. Howover, che sosdpotol el gach vectar sezment iz drawm. This alloas
vou toodraw o segrence ol vegine using complontzat wriunE.



FaGIS Conrnrmared Caseript ars

WRITING COMMAND

The W (W iring) commungd performs the following Toncinmg

# hors the oolar GHEEL wees Tor dowwing picowres and dizplaving les) il ]
OnIionl.

# Diveows GIGT to alreosire the display (BLoKD of subseguencly peciliel
sorren images (the A optiond.

= Pninhles aren shading! speeifies the chavcier wilk which o chade the area
{the & opiiorn,

= Fnables or dizables negative oriting e ™ opliang

# Hpwehes e writigr patlers urad oo draw Tines and cuives (The B ooplion).
The T oapting alse ailawe o o spocify & parcern multipticnion Tasar
(R0,

# Bpecifics logical aperations lu perlocm wsing the writing parern:
L - Complemen: R - Roplaac
L o- Lrise ¥ - Cheorlay

¢ Specifice the lenathoin pivels of nlTser hrechion cperation: (21 cpuaon?,
Feter v Chepter &, GFGT Writing Coreepry, oo gzage inCormalion gl sx-
wenples wl che W command. The format Sor spezilying the W cnmmnoed s




SelRIE Camrrard Daveriplones

The intensily vpiion sels (he writing color meito or brightoess for Wack
and while ooniars. Soecify the writing inlensily option a. Tollows:
|lasinnher)

2ir

RELELEN

Meprrher iz 2 value from O throweh 7 which specitios an ioceeasiog vl o
shade or ealor, Lerier specfies one nl the color moeneics Dste:d helow.

Color Color

MNumibsr Mrnemonic Color

5] ]| Diarle - ihalackl
1 =] Bluw

2 A, R

3 [ Wlagenta

4 iG] Gresn

B L Coan

B iy e llow

7 (Rl Whita

The gy sea b lntensity maps o che velor wulue; Uherelore you can uss cither
Corminl re T opcon o sel o ey evel vilug ora colne value, For example,
broset 2 weiting color Foc e colar menilee Inogreen, you can specily either
the nmmber Eorcem, 14, a7 The letler Tovns, G0

When GLGL 35 poweresl oicar s hen @ou aregs SHITT SRS D, Giltal sary
the wriling volas e (171 o0 (IEAT) (ohited and writiog mads o roplace
wri g,

Cooloi s mas be deseribed and qualilisd by menns of koe, lakoess, wod
watiiracion factors. Belld suppecls the senbae for noe, HBpkloess, ool
saturarion so thul cormmangs codel asive these specificadons cuo o easily
tranaported ca devices wiich only previde the HLS spevilivalion methimi,
CHGL supports LILA nely 2o the exrent of the six colaos and dark and whie.

The T aption wicth wo paramecers diresws LG oowiine without changing e
cuirent attributes, Piaels droven wicl fhos seining lave whatzver colos jansd
Blink arcrizoces sev Lor bl lavation oneLke sercen. This Is "while, oo blink”
if norhing hus been drivwn in e alinhore hiock, This setlime iz caouel kel
whonover wn I with o paraomeier s s pecilicd and whenesver an Aooplion i
speciticd.



',hn'-".n'_l

Lrihle the alizroutz for "bliok™) ke, » s gither o 1, A0 werne ol ibe
laliitk ﬂlll'il‘_:-ul#,' A1 Toroe on tlie blink guiobode, A0 s The dalzold.

i 'l_:.'._|

The shading opticon Jdivects GTGT o shade from the owrrene shading
seferena duving sabsamicnr Wit apraions. 2 iscithee 1o o, {5 enaliles
shading; (507 disabics shading. The shading option cnalles or disal:les arca
shading. When vou apocity 2 nonzero digic. the curmenn drawing puiiero and
pitliern mulaplier (iee 1he P opoion, below ) 35 weed o B arsas subsegquently
drawn,

Lo shade wich o weiliog pallern, specily 1he palern belore urmog shicliog
ean, Wrilivg pilterns ane described helow,

(B s hende-ofraracier
MMregrs Ciel e pse The chipeagrer specTiad Iy shade characoer when
shading,

The zhading patwern for the W commiand operates on the characier sor coe-
rontly speciticd by the T command. GIG] wses the pacern sl in Lhe
characier eoll corresponding o the ASCIL character von eoler a: shade-
character. You can sor che current churadier sel by moeins ol the T (leald
sornmant A (plphubet) optivn. The Tes! carmcand M oplion malliplivssal-
et the uppewranee of the shadiog putlero az does he 1 oammiand Elilicg
upliun,

|2 - FTaaNmE-re LEE LY I,

Plefines The Docieondal eefezence ling Tor arca shadine. ReG IS shades an
arc hetwesn this hoieenral veferenes line and the line curreotly being
Arpwa. The refereace line may he spocificd cither cuplicitly with chis option
ar, by defaualt, is the horizontal line on which che cureor s postiioncs when
the & aprion s cncountered.

Romembar char the shading option is not 2o wotomeadtic 101 Fanclieo Lor acbd-
crary arcus, Filling of objects depends oo corres! plucemenl o the shudiong
refersnce line ur lings o8 delecmined by b siipe ol The obje,

(BT

Uheg negative weithiog aplian divecrs GG i set o clean nogative ireversae)
wriling, &ty be wicher oo 1, %1 sels reverse writing: ol elears rovarac
writing. MO s the defaolr.

Seogarive prewcrse) oricing divects OTGT o invarr writing pateern bits before
theyr are enerad inta display memory. For axsmple, iF the wriling pallemn is
Lennooon, 1 inerpects the pactern 25 00111711,

Moparive witing alao roverses the effect of srase wrilagn M1 cooses griase
wrilioge Lo forge i bils (o 1, whwres MO Cocues tosage hits oo,




[ 1% SR P "l

Hpecifize a 2- e -kt pactern vow can sot with e apd 0%5. When GI0]
draws on the sercen, hits thar are et to | are drawn, bits chat arc set oo Ooap-
pear as paps in the line,

Four cxampie, PG draws lincs dashed with cguel gup and mark spacing;
PLLIGOIL] drses davhed lioes with mackes Lhree limes as laoe as gaps.

The maximum lenoth of the pactern i & bies, Patierns are suored je 8-bit in-
tegers, regarclees of the specified lemgia, Leopche of 2, 4, amd & bils are
cepeared sxacly. Lengeths ol 3, 5, & and 7 Rice ace repenssd Prive, once,
onve, and unce, Tespestively i eich B ki, el che st 2 kil 3 beis, 2bis,
wpet 1 bil, respeciively, Jdliog ul che cecoanadar ol g B-bin leogih,

P10 clrarves a partiern 1T VORI T0E L. Soaie thal pigtiern does o] repeil
in lengih 3,

PP ern-nymier)
Lelart~ i predelined patiern Do the Dl balaee, ToedeDined Tincire paliern
spectCers I ckeaneh 9 ave delined D the Tnllresing Binary paiierms:

O TR Rlank paclern fon dols sct)
I F11111111 Selid linc

2 Tl Trach panern

T RN EY Taasl dod paticon

O TR0 Tant paticin

5 PHDGIG Dash dot dor pactesn

6 throush 9 Unspecified

Patiern 1 35 1he selliog #l pawer up and STITFTSRESET.

Putterns 6 chrough # prodoge @ vesible efezn whon wow specity them: com-
patlibilily = h piber el S weninals s noc guarantecd, bowever,

LUbe purn ke ol pisals represenied b a bicin the patoern 35 equal v che cilus
ul The paciteed ewligaiee deszeiled Bolowr,

LY 5 BT ity A R TR |

Urefines & onltiplicr for cach bitin che curren: wrilios patler.

Tl af e parttern-gidipdier inoreascs che varisty af the maliees shnsn.
WM, WIPHM2Y, and WiP4MI)) produce three visibly different
dravring paticrmns.

Specifics averlay writinge, Overlay wriliog (hirects GLGT In 2hange 3 pixel b
to L f the writiogr pateeco 200 s 1 and oo chanes the pixel hit it the wTitdog
pattern bit iz 0. Thus i o pieel bin is 1, o0 sbaws 1ifabin is QU it is changad 1o
Loy it che wriogs pidtecn b vs 1, Cven Tave werviting is GG s dndtial secliog:
when povesoel un,



RAeSlE Commeno Dueciptians

Teler e Chapeer 8, Wrse Coneapts, for an example of averlay writing.

Spocifics replace writing. Boplace writing fovccs the pixe] bic to be the same
as the pateern hit (either O or L) repardless of the cucrent vilos of the pixel
Lzt

Retor to Chuprer 8, Hriiinr Concepis, bor wo sxemple of replage wriling,
i I,';.l

Specifivs erusd writinge Lo erose wriling. the wriling Dallern iy ool useil,
Mocmilly, erase woiling Perces gach b woden ne he O paless YWM1)
[oemilive wrione i sel, 5 oemilive wriling vs s, each biwrinnen 6 fnoced
([T

Eelar iy Chapler H, Woreng ey, Tor an esample of crasc writing.

{L.:]

SpeiPes e plement wiitise. Tn complement weiting, it the patecen bic ia 0.
GO deses o ghange the pival bic heing wreitten., Bucif che patoerm bic is 1.
GG changes the soviesponding pisel itoo Jificis Qorcodifitis 1.

Refor to Chapter &, Fritine Oonceprs, for an oxample of complyment
wricing.
L% ]

L R - FH AN L

1
The ditecton meulbplicr oprion 16 need with the 0%, Powod 5 cormanand s Lo
replicate the number of pixels drowo or mevel by means ol cfireefion
spcificarions in choss communds, Vor esample, GIOL draws 310 maels Ton
cuch voloe snbered inoche falboeinge % Comuouiiost-

Wikl
WasZadhllnd Al







Programming GIGI

This part of theé manusl contains:
Chapter 13 contding sxemplas of
programming graphioe sequsnces using
GIGHBASIC and PASCAL _

Chapter 14 prowides information Gn how
1o presjram the progeaimimabie-Eoyvaad.
Chapter 15 provides {nlomvatlon o
loeator made, :

Chaptar 16 provides informetion on
BECEPE ERqUBnNEES.







PROGRANMMING PICTURES

This chapeer concaines examples of RelGLE proprame for drawing:
= Rpsedte
= YSpiral
* Shiwling esampie in LAS1C
* Buhbler Anitmucion Examople Lsing Musrorraphs
B Towers ol Hlimod: Animaticn Lagrnple an PARLAL




Frojrarrirg Figiures

RODEETTE

Uae the ende in this cxample o draw o |3-point rosecie, This proram is
wselul in demonatrating the speed of RelGlh code exceating from muero-
graph storage wersns the speed of code being seneraied by the hos,
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WIS AT RDoAD S0 creolace mrooe, prese . sshic lives, Lere wofl: iscalive erikirg,
alirk, shacrg:

Tono D0, s CprEpans oo Lilly eell giee 3 cligiee e’
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Al 620, 240
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Proarammirag Piztone:

SHADING AND CIRCLES EXAMPLE

This cods demanstrates how oo wee variows writing oprions.,

i
T
i i g :
AN
SR
o e e (o

F
¥
$

i n e i e o £

TR

a1
THIET

HF1 Jenann tac soroen’

WORLT R MY AL S Joemplaan wnhing mads, whte, soid pasteen, e el
nxEatren wrmig. Bins, ane shadirg”

FAHD, 260 spantan ot center ot cireles”

WG Cwwic weith grenrs

G zirzle ad ragus 320°

WEHLET swwdne with red, weith shadicg girabled”

b [ e | insle af racius 200

1:h] e, <! sraet oot character petien oaltivlisra 13 47

U T R barn o negative variting, ersbis healiong il TF patiain”

FI120, 1209 coheemre gositon Leowepsn el ol e 67 Crnai”

il Jhegin g chessg-curee Perpslaiod aaduienn’
OTiesk pot el cured bz o] poaitian gy arr aranng
il iy seow gepd righil o el TR IR abhewe and cglt ol
verrer oot g bambosr gl sl ol carias

S[= 210+ 240

[,-24C]

[-240.+ 240,

iE JTared TR ERgLEEGR, Tinsn TR gurs




PriigrEmiiniogg Ficiiag

BUBHLE ARNIMATION

Thiz cxample demonatraies ow [0 animale 2 piclucy wedng macragrephs
and altcrnate charaocoer sels,

U bubiale alphabes s

Lead}

Lt s d 14114043,

LG 0300112222103
Lo CEEd 4741412212

Li=Zl
Iy D B B A Rt o
TRUNMEXNCGH TSSO

PR B B R [ttt b | oo

(K]
S et OOGGUE L 2222 1408;
cEdCRaddnd g BE
L OGO 41400

Sppelive

PR el 4+ 18, 3 ABCABC AT MOS0 TABCASI Y BT plal O

0 U 18 0RECAET D + 530 TCABCARTABCT + 15,0] " ABCAICABCARL T Ghp
il

R Tiald-adb= ] 07 s, TE ] TAHEL W RN T AR a1

tashing”

[ TN BT TR = ] o A T =

GomOpwe 17 e S sllpl 2060, 2010

LS Z e ts Tribladn:italics off: size tvea: shading or: celor bue: fask of £
o+ 0

[T 6 T e 2 o e e A e e e 0



BASIC PROGRAM FOR DRAWING EPIRAL

-II ' g | !
. |
% 'I-'II lI:'.I-'I_.'

10 REV BISALAY & MUCT] COLUR S2HAL Fad 1R

;=31 REQUIRSS SET UP 7591 T AR IGE PRFFIX

A0 RSV FIRST Local SUELLA 500 L1 W TG SOKNTROLE, FOSMIOK AT S2MILR
A0 PRI CESIEIwelp T nrel sl S 240

B0 HLW APHOO I E T0 DAY 25 SFR-FIACLES, EACH STARTING Wl UL 11 1T WELS
EQ HLW SLEICHID | 07 T CRLCR IS & SLRCT O OF THE 1TLHA L0 GO

} [H TR [

(L]H] [IR T T Sl " T T T I MG S

Wil DTS I fary- 1=, e

T CTHAT I Rd A s 0 6 T

115 MEETI

=77 REM FOME TEXT SURSOR TO PREVENT ECHULL el = HFH DCKE

457 FRIMT CRR3ISE 1 “H-

nan  EhD




TOWERS OF HANDI: ANIMATION USING PASCAL

Thiz paevgran shicess o he Beda 1S weaphics S b= wasil adapled lor
gz in diawiisg pichoes will dighes lesel langaages.

Tha first screen heloa i Bes Trame af the aaomaime; the seconsd soreen is
the Llast frame of the animarinn.

ALl

Moa Lb8coi THEFE 7. ..

11laA

prapra T @igibaran apas, aukul;:
SBpowees of harai®)
SAprealem is 1o nowe 1 discs freor pale a e pale ©osoch Eal
Clinilalw discs o g i incressicrg Sze order
(T lare diss wese 2l @ Lime
Pk iz o pmean un g smsllee Jise
vl Urire peleill rigy by cesd e Ui rpone,
Jom o pmnlalary o wolyed g ceivaly:
mita a=1 i a b g
micen The nrk dss am a1 tala & penracd by rha prcgaami
mews ol tomoatan's

rotst chan = ' 2o, TIEE
chea — " p 38 100 -
thoo — ° g[80G, 7 BLE-:
var PP2 P ad, e rikeqer;
il pasked grray [1..121 27 char;
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procedare fixpale laighiiniaesar] .

Fagin
Feight: = 224 Feght - 20:
werdelnd’ @), beight: 3771
weriteln” W5 n

enn O wpole

proceduss moeedivk o teger sy inharg:
bestizin
wpitaln” il 1 wrlee reploce mode T
il a5 e
Thear
Fagin
IFw = "B thon mid: —ciee eae reid 1 — sl
mraweTodid’;
wer el al 1 56,430 w7
criwediskic Py
werbel” weln T 1FEEL mira sl
wrtsl” FfI35,450]
Fiepulei 15
[ el D |

EIIHE

[} Rt b
Ll

tagin

IFw = "0 char mie:—cosa elee mic: - e
it s [T I

wriele CoplATEATD wiel
oowedisk jd P20

wrdnle e T Eel werite T

writale | g[376, 370

fispulelP 25

Pz =F2-1;

are:

i % e
i

(RETERT]

it o= tat than rmd: —cksb else imd —shss:
e To oy Ty DT
wrltale O alBT RS0 sl L
rdsaaw sk |l 2y
worrtnle T it T el werine T
writale | G153, 450
lwperelpdl:
F3: - =32-1;
eric:
P

i w
NIt
Ligg 4
Pli=F1 . 1:
worlralr (5 ol 1l 430
deawaiakld, =15,
wrtens " weloh y Cf erase niddras )
15 x = at then mid = chisy wles iz —chal:
draswmidiel:
[ (= ¥



iy =Ty
Wi
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PRE==0 0 T}
writrlr |7 pLAYSL S0 g
[ BTV [E S M
warmbn . welnt 1 ® erann mdetaes
1k = 'a ithonmd (= chea else eid o ches;
dravemied i;
o
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shizr
s
MG =73+
waitalr ] pE1E. 453
ilravwdlak o, F 4y
wirlta " w1y o Arasn madidnaw T
I % = ‘a‘ihan ol = chsa nlse mid @ = chsc;
fravemidi;
ol [
el | movcdisk T

pracefurs Tane jreintzgana,c bichan,
hagi
i° Fed then
bage
haraign-1,4,9, 55
rmasedisk 1y s
hanzisn-1, 5, 5.8%
=
ard =gty

Seigin ) Farimin |
sl Mureban ol Disasd 3
smgrhn jnerl):
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sirializniay;
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PROGRAMMING THE
AUXILIARY KEYPAD

IO auxdlioey kevpisd cion epess acihree mndes, depending on che sct-
ups wou zelecl, (lamone 1402 helow, shaws the celacionshin of we-up viloes
ansd tecemnal opmeatiog andzss) The aoxiliare keypad kovs cen by sel o

= Mutoeciv e

= Apphivinion mgsle

= Progzrineng bale rognd

Lev cioeeeeic aeeoele, the aomibary kerpod bews sansmit the oombers or
chieciesiers sbown oo Uhie kews Do applicacion made, the acxiliary kevpad
kews trarean! predelined ANS) o WTAL cscape soquences listed in Tahbla
147, helow, L pooecammable mode, the soxiliary kovpad kovs ransmil
clasrazners yon delne usng the Thevice Concral Sring deseribed o Chapler
1f, Meapraniming Wit Baoape Sequenices.




T rarEing Toi Aasiiasy &yl

Figure 141 ailusiziaies These chree mode: of operation: the codes s everg il
depznd onowhiether the erminel moede i@ ¥T32 ar aWS1, as lizad in Dihle
L4-0, bedowr, Tncach of the e keypade shewn, the @ key is e tnoa il
Faremr valus, oo vislue Tur each moeds, o numzric mode, “he 9 kew wener ey
the charactar 9, just wlial pou see on lbe keypad. Inapplzation mode, 1he 9
kew feact to goierate ailher 5 % V52 ur ANSL aronpe seauencs meaning Ml 1o
4 kost program. In proganunsd mode, he 9 kew genorscs an oporating
svawam comimand 2ol By a user,

Figeain 7~ o<1

Eramiples ul Walurg

Frafaamiiirad by Avwiisme

o b Thrpe Modcz

) - : It e meseln. caseand
TS AMra Wali ey 200 o
= rke T

']
=4
£

3
ui. ’
5

CEEE

Tial

2

sl s = bk
' IJ" J .|| I|.I Lin e -\.g.l'..._.\__
aiaml g wHle sel 510 uNEc

EI- A Pail gy g i

B
LA KN T *ESCHOy

hE Ih piearanran o
koypad baairiie ks ovehe

7lelsl- il A

siElgl"

L")
gl -

directory ¥ PIC



The following BAS1C prosram ilusicides wmsthodd Tornlemaehezly saiing
the kevpad kovs,

o ome e —

<ehd this progroT rens an 2aE00 FUUS orWaAK 11 BAE L

H=l it car casibe £o madificd to e in GG BaEIC

xR

Azl defae carstariz Foe SkEl cantol =irirgs

CEC% <« CHIR % 1B}

SITDCEE =ESCL M7y STe—ESTE4+"y "

PHPLT “Dhe ong weadts Lo Clisan = 0 gurenl gigajrarmac kaga®, %

I _EFTICW TS &%, 34% 07 1= 7 THEM B

FZk wloes gl O e keye 0y ae17ing TPaY oA sarcelength detaimien
FRIMT "0k = slewing, ®

FOR =0 T3 21

PRIMT FE5g 0 *P iz ailn s” 5isehras 205 HeM do a .. ra LF
MFXET |

BRI T4 “nbaiming arcag-allowes a rpped in sy nams

H=RI 0 b ficnalased tooa ke auracr

[N1]4 o eTe Hi

SH,0%] - - 0=

oL B RS B

i P

Tl | LR Rl

SEidl=""4"

S&EEl="
S%GEl=-"
SETl=""
SHEE -3
S5 =79

55 = Friae

b - TR Ty

b= EC TR I

LTt P

Gamdl="FF1’

SmTEI='PF’

G Bl="PF2"

S TI—"Pr4-

SeiT Bl - cUp

S5t Bl - " Dean’

DS 0= Lall”

Szigf1—"Righ)*

RE W pagranmimiadd kayped D= rovae 0l o the 180 npur any

RF vl anouael fsiv gae nemede kaga aa ficrseivns

F2IRT S=710058 T Tul i PEDL LR 515

FRILT -Rlaris of fae rapacd keves™ 5 MR LINE RS 3 B —OwTE8 145,28 -4 = 351
Bibh | S LSS - RN H1 S

IF LERJIKE = 1 THEERM 10500

FOH K =G TO 2" 5 HEM fad she tepes ir ke vasra in L list

IF INSTR, SWTs S S5 20 A3 =~ 25070 322

HEXT K

QTS 220

TERS rusd e guoriro desecigied el e key ard gingrary T

SRINT “Soivd Far © =586 =" ke,

WRLIT _IME. T

-

~den

P

AR nLEn NExt page



Prgurs = U lalal Gant
far Serrreiing the

Trgrarmrigale Kevpar

i

Ireacoririieg tae Auxibary Kapapd

A FEUh L RS ST P MLVTEIG s R OV TERTE e NTE;
ARG CEOTO220

349  REM gae the usor o chanoe ta t aut tho fovpes

100D PR KT “Mews tre aut the kewes, oxit wesh & HL £

1010 |07 LINC LS & GOTO 1S

2339 ENC

Toul carlon) AMNEL and YT32 shcape sequences and (heir relationshin to the
audhary kevpad vsing OLGLS sel-ups, Ve 1401 ilestoules Lhe relation-
shizy o LGS leerioz] mody s2-pps,

iispmmansiemen st BTET
Pld

R
THE T

WA CRAPGITIT COESS Wil antar.

3!

i e o [ s e

the orogramren kevpat L pan B sot wning W30 koy
1t e ke e ar dnn

S e i T

il

ke Td-1 Lists thie cacde G100 trastentil s o oueeerie moogs aod treppplica e
ke, These codles can bie Ligasmiies] siher oo the host sshen SO0 s o
T Gaetoup LT oo dee the tesrinal schen GG s a0 lacal mnde {aec-up
IRFOR



Table 14-1. Codes Generatad by Auxfllery Keypad

Mumeric Appiication Mode
Hey TAoda {AMSH VT 523
i) ] =ESG=Hpn < ESCH?p
1 1 = ESC =0 < [HC=7g
= ) = EEC=10r = ESCEPr
| 3 = ESC:= Oz SERC 5
4 il = ESC=0t wERC T
5 5 = ESC= 0w L ESC T
G & < EFE =Ly < ESC=Tw
7 7 S EST A Oy = ESC=Tw
H B S < ESC=1x
g g < ESC Oy < ESCo= Ty
< ERC T Chin = ESC = m
’ ’ < ESCm < EJC= 7
n " < ESG= [N < ESC> 0
ERTER Barme as o e e g Y =t EEC s T
HETLIRMN
FPF1 SBarme as i = EEC=0P CEECP
o spplication T ESC=00 = ESC=0
PFE3 rnole < Eal=DR < ESEFH
PF4 S ESL =05 L T e e

PRAOCGRAMMAHBLE KEYPAD

ET-1IPpS

The MK sel-up delermnines whether the proatammahle Levpad cransimin
kevuihes you s by means of Lthe Device Control String or koeyaodes defined
i the teravmal, PRI direcis G101 w lowosmic codes vou sct; KN dircars
CeTh] rox pransimir wncles celing] by (be ecminad,

T PED s ser, the Teeoving | Mode ser-pp lokes @1fect. TH I divects CRIGT o
rransmit ANETD cscape soquences; TMO dicecl: GHIL o lreosmdl ¥T32
EHCAPC sogquaneci. Thess cacapo sequences sun be inlgrpoeled by hoesl pro-
rramy W perform auch functinms as Tioe o owead ssgse diveglly an he
muniler soreen, The TX ser-up affeess hoth che KB Coosalimee eyl sed
up o the G fevesoy kowvay see-upe T TWG CVTA2 aaca pe sedquences b s ael,
ardy the KF sel-up i wsed; the CF ser-up hag oo offesn, 17 Tha1l (ARSI
S s UEroes] b s, vou can use KPP o program all the keves on rhz aus
ihigy bevpagd aml e CK smonp w progeem the cursor kos.
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LOCATOR MODE

Juintion 1G5 teforencing (char is, e corren) losilans) by means of;
= A craphic cassn
Arcow keva
SHII T key
Aleor, you can place GG in Iocacar made Loy cotesing e Relils B Repoct)
vornrrinel gy described belowe.

L]

Tise locatar mode 1o cepur sereen locations to a host progran.

ENTERING LOCATOR MODE

TG enlers locater muods vin cither the Rel3TS B Repoill coimmsnd or
wehen wied press BELL LA L,

The R [Report] Command

(repont] cemimand in the Torng
E{R{In

P
directs GO o ransmit the cweren| postiamy o Che bosl,

1
dicects S1GI vo cneer locatnr made. This allnes: voo to enler kaucnor maode
interactively from the host.




W s 5 e
I D DE DFERA TION

When the terminal i in lovasar muode, the lacatnr corsar (£ laToe cross-hiirb
appcars on the disply,

When yow prose the sorow ke, he corsnr mnves & single inaremeat al i
time. Prossing the SHIV L bey auid the arrew bow at the same time moses he
cursar in Ledol ineremends. AUleinpling oomee: the cursor besood he
sdpe of the dicploy lsives the cursn al the adee of the displae.

W hen vou press s owde-lrcsniling key, Tor example tha character ¥, Gll
exils foorm fociler nende ancd ceparra rhar charaeoet followsd by che curren
Lacilisonn L Lhe host

W sl Y -lor]

Uiy segquenge isowseful Tnr reporing a vector comomand Back a0 host jon
grang, as deseribed in the scecion Repoeting Docetiory S0 Dlost Mrogeasid,
bzl

Whan vou press the w5 CRoae (carrispee covscob ke, GO ess localor mads
and roports only the currenc locaion Lo Lhe host,

Wonen vou poess the < DLL > (dels=] ke, G0 leaves lnearer mode and
does oot reporl o Jecitivn (o The bost,

e 1 i
Niraey a 03 r&f - BF:1 i} TR

TF SETUF mode TLL is ser und o sligilieer liblel is comecled po che hard-
copy pore (RE22Z, #ed baud, ASCH, slrgan oaede), The tahict corsor posi-
tiom avercides the cureor posilion keys, Al othar zeys Maccion as usoal to
rerrninace Lociler rode, sy will the fzhlet cossor hotiens or dp swinch.



ting Locatlonx to Host P

Ao clesoribed above, when vou pross a code-transmiiting key such s (he ¥
Lerw, G repsacts Lt character along vAch the oo lacalion. Uhis loce-
cints can be el by o los, prormam, as shawn in the sxample BASIC pro-
cran el

1c
13
20
a0
A0
50
5z
55
57
G
GE
FLF]

CSCS% — CHA= " Ll

GOk S = ESC5+ PRe

GOFF% - [2C54 7L -

PRINT GOME " T ORI WGk 200, 200 =

PRINT “RIF:" aaind Tha blacgticn
IMFJT LINE A%
PEILT “Filiih " ARt MTEEsTive

IKFJT LINE B %

FRIRT GOFFs ™ IF LEFTGE A0 = = [~ THER 210K
FRRT EGCE:[FTAs BE G0N -

FRINT P AR 754

GETO A0

=mh







PROGRAMMING WITH
ESCAPE SEQUENCES

AT ercape seguencs 14 a sequence ot characters, preceded b the = ESC =
character, which have a specific meaning to 8 given deviee. Lsing sscape se-
Quenies, vou crn proaram GLG] to perform beth araphics mods functions
and tex! mods Tunclions,

I texi mode, eips ceuusnges ditest Q3L 1o perionm such Tunclione oy
mgree (b gursor oor enge s hoe ol weal gl sl eominal operiling
charavlienisiivy such oy kevehek aogd revecse video,

B graphies mwde, GIOH Dalerprels @ sp=eial @seape ssgueece sonl ddrisvws im-
agcs on the monitne seoeen. Infnenation on G101 graplues mods - m Pas
2, UGN Shrapkics.

GG s dosigned o anderoopt cseape sogquciees cithar ety Doom e
Yovboard {local mosdch or from 2 hast eompuates syacem don-line made),
There are rwo menersl ovpes of erzape scquenecs: gsimmple sequenecs that con-
tain no varigble fields wichin the sequence and Deviee Caontcol Strings,
whivh wre escape soguenees thar conain varighlc ficlds,

ESCAPE SEQUENCES

Specity simple escape seguonces by entering:
= Ll apgnenoe

where seguenes may ho any af e sonings of characoers desarihed in the
following acations.



regramimictiy v EseapR afflsancin

DEVICE CONTROL STRINGS

Lrevice O nreol Sorings [THI0S) ure escape spueioes avich convain variahle
Uigleds. The warialle felds emabbe Than o b= easily proorammed s U many
applicatinns. For cxample, vou car iides at a certein 2elomn oumiben by
seriing thar aohunn aumber by negns af @ varianle inoa Dk,

[Miere are Four GG L=spedlic Device Coereol Strings. The parapraphs hizls
desaribe taom woed e Cunciicns they perform.

G 14 1-8pecific Device Contral Strlngs

GIGT sapports four device conlra’ strings that perform the fnlesing fur
ciong wsing Gl Delures;

Fonzer and oxil sraphboce minde,

Transmil scceen brgess o the graphics prinler,

Sov GLGL sel-un pasamcters.

Program ke nn “he nmc'liar:.r I‘:I:-"!-"j'.lk'.d..

The penea] forw For apeatifving GLGL-wpet i evies Control Surinss is

whira:

r
A ]

iz the device corlrol sirime preTiv and anzs boospecified at he heginning of
any device cimirol dring.

The kevleilers o, g, Poand soecify che tvpe oo conteed siving heing trane-
mittte] e GIEGT and determine how GEGL intgrprels cosfred-siring,. All ol
these Gharacrors ane Toawarcase chefuoers,

Specifics chat condrod-girime consisle of ReOTR commands. GLGL dirsuty the
enrire string (e vhe BeiGLs tnlerpeane Tor processing. Beler i Pan 1, GIGE
GRAPHICS fur wdeseriplion of how oo use the Device Conleol Suong with
CAIGT praphice vonrmeainds,

]
Lo

Upecities thal costral-eeing is cncoded tusler daly 0 b= tanamictad to che
LAZ-RCF pointei.



F
sccifics thar cowebra-siring i 4 sel-np paramaeer; GRGI vead: and inter-
prats the specitied set-up. Feder Lo the seetion Progroemsing GIGT Ser-uo,
belawe. Dot a1 deseriprion of how (o use the devios cooral SEINE 10 82 sei-up
prrumelsrs fenm & progri,
The devige cnnreol string tor programming che aoxiliay koypad o pro-
rramriakle kevpad mods (PR see-np) ia:
|t P*Rav-valie LY LR P e -

- FSC=E

is Lhe prenx, as deseribes] ahowe.

Eeyepniie

desociates girine will g specific kv oo [be progiramimanle keepil

Valus Hey Value Hay
0 i 14 2
1 1 13 -
2 vy T4 PF1
3 3 15 PF2
4 4 16 PF3
H i 1= Fr4
] i 18 g
o ¢ 19 Cicvarn
8 A 20 Laft
g 8 Z1 Hight
10 EMTER
11 —

Specilics that chesdring s astiing o be truosingiled 0 GT0OT by a ey on 1he
programmabic Eerpad,

IT no gering folluwes, the carrent defmdon is deleced and the ke lranzmits
the vafue printesd an the keyeap.

Sct-up FEIL (proweimimed koyped pracsded st b ocmabded [ooaonivane those
definitions,



“paguarrnring Witk Cueape Seounn:

TEAT MODE ANSI CON

Facape sequences wre osed o

TROL SECQLUEMCES

o enniee] vureor muvernent, Srasc prrhiope uf

the soreein, sl (erminal charaereriztic: soch ws soresn and writing solar | wog
to program the LELD's {indicgter 1ights) e e kevboard. The Tallewiog
tallcs lisr the ANSL escapy scguenacs that parfarm jhese funcdons.

ANS| Cursor Movamani

Cureos U
BB etk

Curzor Down
= ESC v

Cursar Forward
« ESC [kl

Escope Sefuences

Tome rurae decglizn upeesnd vothoos alsaiirg 1ha
calurnn prsiie. velor apragi ive airiber oF nns
rreeed eotale TR 1. & vl o Or 1 oraen thie
erenin Anctar g Uee vpeeecl) @ salier of r o mowes
Lt carners lzeatizn o ines o

Wuez currant lonntio drweewesed o Lwas aliering rha
crlunen positdn, Dabe specitiee ol of rps
e, dufaaltis LM vedae =0 w1, hy sute
ey lioe i rmoved ara onn Adowerieeal T ooglee ju
“ha cuorrenl lusaien s moesd 7 D acE ol ey,

Moye the cerent lonatinn re thg sjul L Foeme
apacities e distarcn to ke mroweed, e dafault i= 1
B et 0f O ooe | orpawes Shie minenr lncatizng
realrize 1o rghl, Aoralne of norasias e parrenk

Imeanimmn i e o L the SGghs

Curssr Bockwurd
S ERL e

Cursor Posiikon
S ESC s e orluai wsuisiH

Hiwizonial snd
Warticyl Poeition

CLCEHATI s

Flwa socvenl fogalion e lett Pate spec lies e
distanze rwcarh, the duisall < 10 walie s Door 1,
the curear acet-anr jy aavay 1 oosit=n fa tac &0, |
FERe s L e Soenn aralon s noved n aostans
b Ik

B e lacarion o ssgen pos tor spacied by
SR AN raE i Tha e bl eadees Far e
nim And cwiiiE-ens e 1 NG parginelers oo

prezer., G0E mewes iR cuiaee 12l Foone pasition

Wiswa gurrenl losaiiod 1o pasinican soesiline by Gas tar

Ancheot-taes A vl of Stee Dar 1 edgmes correnl,
Rl T ceee L first line ar esiomie ncha display,
respocTealy W e line ar czlume lecasics iz

indew
< ESC =0

Mwat Lin=
L EHC AL

Ravarpn [ndea
] LT

Floeee cor-ats gt desen 0 lice et shangioe
the calum prsitan | 1 e varrend lezatien 15 af TR
Lottem margneand sewallieg iz wnsbled, 3 seree 02 1s
pedurren.

Wlive sLirent pissin 16 e Ty, gositicn an the
wal live doveraarc, 12t raiian 1 losz Uor s gt the
Bty crdrgie @n Sereng i araclad . sozll op s

GRS

Pdve carrer? lecatizneta sarn B banigl cosilion <n
Freailig v, 1T cur-ens posibian s a1 =oe o
Sarnllire] i eaabilae, o sered cowr s pertarmiad




Frag=mT ap ikl

Erpring Soriss Argas
o Enad af Scrasm

Erana
k toid or w CES [

Eveas Tram Top of
Gornon b0 Cursor
P ST

-

Eroza Entirs S monas

W CECH[2d

Erama From Curaor to
Enad of Lins

< EGRC I ne S ESER
Erazs lvwwm Gtort af
Lima T Cuwranr

LB TH

Errcia Entire Ling
PR S

BRI TR T TR T T

E-zza bam thn sergor so e ol by giean

=rane enk e secest S D ves are erases. sharged Lo
sirgle ey, soacherasr dons ot mioee,

and the bosl, Fur esampls, the hose can trinsinis 2 seqguence Lol reyguesls
the terminal o alenlify irs tepe. The werosiva Then transmits o report 1o the
bosl, Ul resaer ix the response Lo the Bost reqiaeit,

Cureaw Poaktilon Repart
ol - I A

Devicy Idisantiliceibn Ropoat
o S N N TRl TR e o

Wy e aradrren By the hiez Ll Liig gagoeoca dirsets
=t ta renort the oo peawitizn in 1ee hipst, GIGH
zards t0 response o L e

e e g dsd eweues Fpeerly Te Cairsrl live
ard mooaew nicnbeiz, 1orkers are o vafues sped liee
FEF dime varm we per-meii s b shoy are O e namosnn
Pt TR T ELL I R I - Eerut Tl ot B RN

il Lraniset Ve Trars 10 Fass, this sogqoence
rugaegls GG e senn @ povice alliban= sl
grygLmnza o dentiby s If.

IS peinds rha resnease i e Faeoe
G FSCs Skl r o EES 75

This teaam1sc indizabes e, Wi i a3 BrerT nal




Deovlce Stotus Aepant RAepir.y Wie garargl wiztas i e device scnmng <he

SEELI lien COPT g e pddniyee sois D oard 31 oand ‘oo
FrisifETa a arafe tapend o e pacsicing desice
LAAREMOTar valioss B oard BLogaganding o [he
[emamarnris .

Paromotar Mlaaning

Jord Hrasy, ra malbe werare: e sl
cdetanlz responae Cran YRG0

E Faonse ropare sticus fisng @
COCTrl SEALORC?); aammand “ror
lrast,

B Mepor: suTont Scaticn s 3

swlrel segquence); command from
g,

el savpenge itk g oabber T 0 wr 3w soed by the

VRO a2 a e Te g vapaesiing sooerel sequence
FEmATErar vt al §i

Escape Saguences for Solecting Character Sate

AMET canventinn- suppaoel ke shill-tn amnd dll-ooe fonedons for toa
charazwer scts cesiding o terminal meury, By prmamming e ASCTT
control charactess 5T 0 oo anc =00 shali=oul), vow s aliecoae be-
Lovcan charazner acts wacd by ow wecrnimal, Wl the iermpel receives the %1
comiral charectar, it activates the GO clipragier sen; wheor Jie Jermminesl
recoives the 501 coneral charaerer, Loactivisies the O chareier s,

Becuwse GIGL suppswrs chrae aleerrai: Svacacion sels, v v selsg) any ol
The charaser seie listed below e be the G and G osai, Foo cxgmiple, yau
covllselec che U5 ASCL son Yor GO ses and alrernane sharacto el L pen-
grarrnns] Los APL chaceciers, w bootaz Gl osac The process G sciting the
il g 1 charasier sei e

# Tamad appaopomie characler: ol GLGU s charssior sors (uss the ReETs |
Mead) ccmimand, deseobal o Parl 2, G40 Graphios,

« Belagy the G0 and G oclarscle sety Lo Hhie sseape ssquepces Esied beloas

G Sat Gl Sat
LK Chatarter Sol < EBCH A = ESC =14
s ASCH =~ ESC= 18 =EGL =B
Alernate Character Sipl o EGC = 0 = ESC =D
Alternste Gharacter Sel 2 < ESC =i = ESC =01
Alternate Character Ser 3 o ESLmIZ = ESC=2



T Al W i Far A S ausnans

¢ Traesmin the 51 and 50O conrol seguenses ran host progsams o shifo into
wred oot ol characier &2,

Allernate aets 1, 2, and 2 are the sarng sels eloreaced in BoGlh craphic
miade. The native ASC1] chisrucier sel BT F_'-|¢|-:'|:':.|:|cﬂ with cither the UK or Ly
ASCTT character sob on Lermdmal resel ar power-up, dapending on he selliog
of the TK sctup paramelers,

Exzcape Sequencea for Select ANST Graphics Hoenditidns

Invnka Grophle Rendiion Irwzhes the graoh @ rercitie soeciFay Ly wwiee S

A FSE e .m Fallowany chigracloiz a8 viled 1 ha YK I AW
sgpduerad mseaidiveg o e epiee a0 TR FosT
rapnic s reedilive = s e

Pararmater Mwmiaig

o Moo A &ttibues Lr

4 Fat Hhght jor Gmenmn)

4 I irenracan: S0

g Hi=k Lir

? Hewarss Wioor Qi

=0 Hizck Wribng

50 Hid writiro

¥ Gireze Wil -

3= el WTiLing

34 Dlue Wil

1 Ffrpmnil s W itirg

1] Comn WATTIMG

5T e W g

10 Rlar's S

41 Hrd Smrnen

47 firann 5Srenn

473 st Srocn

dd HiLe Eorenn

4l Maqenits Seree

4l Crarn Furun

4 Wl b Sormmn
Other Escape Sequencos
Aeaat to Inklal State Fluselz the WE 100 100ts iral stace, bai dows ol
Ll e L glarege @y Aetlp paramniers, B
Hardcopy Tris crdars ha saroen 1o crase usadsling wmg faeea
o i sebile the hasdeops oulpo | iy enzbilad Tha azrees Gl

IEALTe IoTia apealar wlare tha e vinnny hits
beon compioled, sCIC Miswara | -
Fzrowm Aibgaanant Dlaploy Fis command fit ¢ e oty guiaen ama dichs
O R cross hawchr oz len g B coiaan nsis ard alignmant.




Fragrammiag With Ssncan Sequsrens

PFROGRAMMING SET-UPS

T o1 canl Ao %l HEr Pitrdmernary Mroan [HTCARLTGITE S |,1'_|.' -:_:|_||:Ii||;.=_ Therse prdgEricnng 1o
rand apprroprane Thevize Crotioel Sieings oo sseape segquenges o O Gl
inpcrzcpes these arcings o acoguenees and wois the apesapiane scboap vl
Froprams thar ser gec-uges can cither eaecole i Ul a0t conpuien o seod
canerol acoueneas dosanling o they can resade i CITGT and isaee conleal <2
gquences From GIGT BASRTC.

Uzing Device Condral Strings to Sed Sct-ups

Aos cdesgoribegd shove, Device Concrol 5 ocines uoy 1he mechaiden: S0 o e
act ey GEGspeeilis funclions, ¥ oo cin awe e Devie conlool Sicinge
sl szl de e Tormng

= BRI smneinnnis vodeo =2 BS54
ZEfl=E
Erircers OO 1o sel aosel upe

R R
Spoeifics tha smcmneie ta e s,

e
Fulinde

epcaifics the vadas 1o s,
The trailing < ERC =0 erminanes Lhie ol siving.

Mo ocker charaziers (including ipaces) ar: alleaved in the contred sirng; the
apuocs in the fonmat are for readabilicy. The fallnwing cxample g the
receive spoed set-up (RS} to 4800 Band when won tansimit the TiC s
U PIRES o ESC 2%,

Yo i seeull set-ups vsing the concrol srving and che conteel string ter-
otiier, Beler to Part [, Gerefip Sraveed, For a liso of all GIGT ser-ups and
their Loogiivns,

Uglng Ezcape Sequences 1o Sot Seiups

Certain aer-upi can he changad by sending a0 specisl ewcipe seguence e
GG Theae cacape wegquoinces aee vilid only fn ARSI nopde Pheloup T
Tublz La-]1 Tigrs the sei-ups thar ezn be chengad by ommns o eseipe se
QUETCCE,



Teble 146-1. Contral Strlngs and Excape Seguances
for Changing Set-upa

Set-up
walua Meaning Ezcepse Sequences
AHO Aumabard cogry 20  ESC =724
&H Astabard repee Erakalod L EBC = T24h
A0 Auto-wraparaund O BB FT
44001 Auto-wraparaund (e CESRLE 7R
CAad GG BASIC Off * ol oo - B
Eadl 35 BASIC Off * < ERC=| 122
R 3151 BASIC Enablad for

Eeyhourd Inpul/Screen Dutput < ESC=[7210
RAZ GIG BASIC Ensbled fur Host

Centen s = ESC = [722h
CKD Cirsol Keys Mol < ESCx[F1I
CE1 Cursor Keys Applicannn < ESC>=[?1h
ILO Interlacs D = EEC=[7H%
IL1 Im=zerlace On < E5L=|78h
KAD Keybozrd Autorspest OFF CEEC T
kA1 Keyvboard Autorepeat On CESC s T8
EHL Apolication Keypad OFf ol = T

_k'F’_l_ Apalication Kaypasd On < E&SL==
MLD Mewe Line Of < ESC=[21
ML Puwe Line On =< ESL=[2h
50 Dversoike DI < ESC=[720
Qs Owerstrike O < ESC=[720R
FIC Prograrmimed Kewpad Q0T o ERCS[ 723
FK.1 FProgrammec Keypad On BN 7230
W'l Mormal Yidesa el a1
R4 Feverss Videao BB Eh
T Tarminal Moda WTH2 ool =221 e el
_I_I'I.-H Texrminal Maode AMSI = EEC = T30

Shii Jurng Serall =< ESC = T4l
Shi2 Greath Soroll < ESC=[14h
Lk 0 Use LIS AZCI = ESC= A or 1B
LIk D=e UK &ASCH SETCH A ar 1A

* Pragramming GG BASIC Mode: Escape sequences furce termina-
tion of programe GG BASIC iz executing: setting BAD mianually
suspends caocution of GIGI BASIC progrems.












T]:_|_,¢h ;||_'\-'|;|¢;|:||J;i:'«; lizls che kevcmles GOl generales. h et | |-.|:“1_,-'~'- an Gl =
kevkonnl car be sed inoconipoer oo with s lefe aod pight SHIFT kevs
aeneTate own sl ceoeatl viles, Chne sl el seedes s wenecated iF nairazar SHIFT
e presssd, CLhe ol bies sl ol cidss s genciatad 07 cirkos ar heth of the
SUUE L Keys are poessed welils the ees are pregsad. Alsa, GHGL gonerates
centheal codoes when waud peess carrain alahaieric kevs a the sime Lme yo
P thee =2 CTWT e kevs Theso aedes are also lisoed.

Table A-1. Alphebsetic Key Codes Transmitted by Main
Heypad Keya

Upper-case Liowwer-case

Key Code (Detal] Code [Cotal]
o 101 141
B 1602 142
L. 103 143
] 144 144
E 105 145
F 1086 146
G 107 147
H 110 180
| 111 181
J 112 1682
I g [l e 153
L 114 154
| 115 185
M 116 186
L b 1 7 187
F 120 TED
O p B 161
A T232 162
& 723 163
T 124 1B
] 125 185
W 126 1EG
! 127 167
X 130 170
¥ 131 131
z 132 | G




Table A-2. Alphabetlc Hey Codes Tranamitiad by Malin

Keypad Keys

Key

[ ¥ R I Yy [ T R

Lower-cass
Code [Detal)

E1
nE2
ne3
O
OG5

OEE
nET
oo
avl
oEn

055
Q7E
133
03
047

f16d
NGE
nsy
134
140
1356

Upper-casa
Code (Octal)

041 !
100 @
043 & or &
044 &
045 %

136 &
048 &
oz
o5d 4
05811
137

53 +
Tied|

B
R2 -

374 =
078 =
077 7
174
176
1753



Table A-3. Codez Generated by Auxiliary Keypad

Hey

000 =] G o Bl ka2 D

EMTER

FF1
PF2
PF3
PF4

Mumeric
Mode

DD -l e o po =

Sama as
RETURM
S s in
appliciticn
LR ES

Application Mode

[ARSI)

< ESC=Cp
= ESC 5 0g
CESC = Or
TESCHOs
i ERC Y
a BRSOy
) BRI Oy
o ERC  Ohey
RO D
S ESG e Dy
<2 ESC = Om
< BGL =0l

< ESC={mn
S = R L

= ESC = 0P
= ESC= 00
< ESCHOR
= ESCH 05

VTRZ]

< ESL =1
< ESL =1
= ESC =11
< ESC ==
=< ESC =1t
< ESC =

= ESC = v
< ESC = 7w
ol s e
S EBC: Y
< EBL =¥m
< EBL =7

< ESC = ¥n
= ESC = Thi

wESC P
< EGG =0
< EGG =R
< ESG =5



Tabie A-4. Keyboard-Ganerated Control Character Sodes

Kay Pressad UOe¢tal Coda
with CTEL Tranzmiiad Mnemom:

SPALCE L0 Cl O =
LY {01 < B =
B {02 L ETX
i nna 2 ETH
o o4 =BT
E nogk S EHL
F O3 o A
5 ooy < BELL =
H 010 < B

| 011 sl M|
) 012 L e

K 3 o W=
L 014 « FF
il o1& < GH =
| 18 gt B e
) o7 < Bl =

P OFQ o [LE ===
) OE = DG 2= o= B0 =
R Qi = 2=
5 Qi = DC3 = or = XDFF =
T D24 = DEd =
] D2k = MAk >
W DG < S
Yy D2y “ETE
. 1 = AN
¥ 031 < EM =
il 32 < HLB -
[ 033 = ESCn
B 034 = S

| nas o (550

03e = RS

i aaz S



Takle A-5. Cursor Control Key Codes

Cursar Key AMS] Mode Mods Application Mods

ZEBC=[A < ESC = A < ESC=108
L S ESC>[3 S ESC=B < ES{ O
5 o kel o ESE = EGL QR
3= = ESC D < ESC=D <ESC=0D



Table A=%. Contral Chara

GGl Detal

P P g B P P I = = ~ et M S

Qo
@i
g
003
004
il
L1ele
a7

@l1e
@11
@lz2
013
@14
@15H
@le
@17

Loavirod i
(1] L3 pl.a-,r Equivalent M Mnramonic

cter Set

@il Oetal :
Dieplay Equivalznt [ Mnramonic

WA M2 T AV R P R W -

@20
@21
B2
o23
Q=4
@5
d2e
@27

@30
@31
Q3
@33
B34
835
036
@37

Corvirol

DLE
XON
xOFF
DC3
bC4
NAK
SYN
ETH

CAN
EM
SUB
ESC
FS
o
RS
Us



i
i

Statement Format Usage
S 0010 e ] naneEen e CiEaia™ e s line sl oo lodliy

atrar edaly tacibaga Al

CLz=AH mamnienian Sara s | roimaiis varlabiles T serg 2ond
alarrng varanles reoio 0L ard,
apieally, ssrs TIe areans” sl atacs
ApAne,

CSORT CEntins Arngram sxf CuT an alac e
w CIEL 2 has aoon ryvacd, o e
STOAF ar EMNL stateTaert has kear ox

podted.

IR:CTR L

TR Drissbles v checking for <~ CTRLa O
fue L prograne.,

CCTRIG O caliles e cimckivg e < CTELA0
For Ve puoneiog progiran:.,

HOTHLC Fa-pnglaz D clackinng o
A LTRL =0

NCTRLO Rr-aniakias “ha shasking T
L B | B T

LA T i o ooty Streres rhe nemea aned =Ring cno-

starts that are ozoessnd By rhe s
aram’ 5 SEAL sintemant|s]

CEF FA e Mosrenieierti - el deiniiee Dof aes and reTes 2 fanzea that s
weisier oy the aser

LELETE| e mppmmduei] slige oo Dl eluy arodqrain ines

T o i ety ot prdatey Suecilou the masinoarn velaes foroar
rew varislios subscrply gl allecates
2l gne duewdivgls:

L =LA [ b N TE ] T T O I A TR TRA TR
Exporstad cara slarnel
MU HL) Migala= wexbaicg o apel e hig
T TR R R PR T CE R N R R LR T |
EL | & gieener Fareia Frlit iiagea At The apaci e dng
EHO TErriratss ANTgeam Sessi il an £
=TI ST Ut ol '] g Pl T [ ol
EeEEE i af array rarmabh Eliriratss arrags FRar o poogiam
CAROR mpoper cvarsrse SImLlLzes e menuTenes aron e

HASIC erar, ar allaws orrer modes e
ke dnfiren B ote user.



aapardix

Sxstemant Formet
Fol = vamarhie =2 TO p [STES 7]

FEXT waniclie]] veraebie. .}

Usage

£ nve @ secies of IRETRIcTnns i ha
pacdnivad e e lzos a geen nrher o
TN

GOSUD foe puemier

HETLY

Bramca@s ©n G0 TRTH75 Tram a
avbirand m .

GOTO A migmder

HOET

Hrarches urcarditiznally oos of e
rarmal arcgram sequznce oo
sreaifize lire normber.

nrmurctes interaction widy GGl
HASIC and restarss reracbizn will
the hest computor.

7 coproasion THER sttt ks muinisr
|CLSE araementjad | g natibberg
IT cprpaaion TOTD Sar dusmi

|CLSE sravementia | line putiisis

P #B3]peninie areag ™ Jef of vwarasnins

[LET] e iiiale — empsring

L YFLITIM, | | praript stirgs siring vamadls

L ST i€, e dommner s namio ]

r.'ll‘lz-:-.r.--ug L ) Btk B
PAF

[0 73 AERING SONIORY OF SXAVERE
OM ENRS T G':;TC e e

Blaiens aodncsan raarcing prugra o
“lowe Banng on kEbc resalt melarred Ly
AN CEPRCRS an.

Bllzwrn mpas Froess Looe cesrninl o
spocifivd ool dociieg prospmn
expouticr.

Auuignes e veoae of 20 asmaeaiag T
= warakle.

Irtpat A ez D up o 252
chigraclyrgl Le @ gh g vaiialila,
wrillaal e gse ol daliviitaia.

Lizi= all groagr. ] Wha andegiarm
carrer U inprere g vt tha tarving!,
Peglecys 9w lion &l nea #00rg with
rulaer gl

Dhale bz e prosqar sl e
tieceaiy wel gleses gl wedoains
Pouuseie g seay o 8 245 10 pagram
frep L aisr carapeite

Friab@a araf Tapaing S0 spaci-ics

T “Irat ine o oo crror hardling
aabraLfines

Oh] srgvreasion GOTO T ol il wonlives,
OM sonvremwsiog GOSLIE fog nppmdwe

Femarias ro e of sovcrs sperificd
I rumibers, deacncing oF che waloe
returmen wher an cxprassicrn i
mdnshed




e [

Statament Format
SPTICY DASC &

SUT I d
PRNT [a ™) 10wl erprest i)

FAMDOMIZE feypresaiiant

FESD faar wf vineieiliies

FEM reurd

REETORF v couitiies |

Usags

Declares e micimuT waluz far arsmy
cgbecr pls,

Supds a gyt toog mashine ousprt
o,

Cralpdl dula sk thy wonival or

e fied zlarnsl

Saeply Lo randon noreer geniesalur,

Sads wdluas reer @ DATH 2 lalwimenl
il mas e Ll by waripalez

Al waglog oy wraky L La -
e ledd i ow gt

Allvwss DATS aratemarts o Dd oo anl
linw & apaci*lern prin.

R=5LIRIF

Ciearinuas piegiam azasorisn alra ar
AN TarauRy araracdiig Pas hast pee
Inrran.

ALIRD (e aenmetivg |

Fuemiies “hiv arcgram smerly In
[y Tt

HANE STRE MR TIGET GF RIEPRRIInN

Herls & oAy a0 TRe Gl BAN [
gram 1o e kase aemputar.

S0P
SWAR verehin, varnann

TROR
TROM

VAT gm0

VeH L F wanressiian

W FRIT

lerruratns aregram exenufian and
rotums B3 soT Tand levo,

kxrhanges the valuas at twe
varanles.

races tho zuezutor of arcgram
staserreris ., Disables tracing the oy
Boabiioen o° prograrm slaze el
Susgencs progsar eagcd.iun while
Prienibariivg Ve g e as 27 @ mEeine -
pal sl
Expvalee g gorive o] slglanmnilz e
loang ww loan: we o givan cong ioe jy
Liue.

WITTH iRnper P

Sets tha aniaresd Doa ezt D mimbean
A Flal actars doe cha tarmie s nr
pirdar,




Statament Format

FURNCTIONEG

BHS(E]

P b -
ATHIE
CH=%10

COSiE

Uaegse

Rezumis Ui gbiscules valug 31 The naranic AxpoaRaan.

Rezumis & riurpan eyl velug =108 e L5 cnae al the
fisel chigise e of ha zaesil=d arrog Coprmaann.

Auiwng Ui wegtandart of the specdt ol roames cspees
g i rarlinne,

Futunmie & sming winse ane siement has 4500 cooe for
e apacl*lart iffrger cxpressan.

Ratiims thn nosine of the specifien rameric express o in
radians,

ESCE

RBriums a strirgg of l2rgch ore conidinieg e C32APE
mharaetee

FR=x]

FREIIL
FRFNS]

LR 1] St

Brmums o to b paseer o Wee gpecilied coumisnic aagias-
s,

Broums te rarbor of by les inomereory vl b oo gsang
by GG OASIC.

Gureralys g steiieg w1 laogpth 3 rbar canmalne the "graphics
i ™ weiApe gegquerca i 4 FREAPF followend oy o
Lzckylazhl thar canzas 3210 leaee grapmie misde. 1a
ke w1967 A RsCARe SPQUERRGR TRIST B sons bo GG
viw w PRIMNT siatarient.

Garararas a 5.00eractnr sting that cantains the
“grapbies an® rontre string jthe SSCAPT strog “uwiowed

tew =pl that caasns GG 0 e graphics peads T senl 1
faltal n o Pl staterort.

HER$ ]

1dH
[ TR

ST K, ¥

IR

Hriurs a stk whicn repressing L lwagdacinme! ve
cf the dee mal argureer, . Thie gpeciliag daconal sopomart
is rounded L oan inksgae b o 0 iz eealoated

Mleturs Lioe Lt pwad Fom T apasitiao poet.

Melurg 8 % -snerecban 21ing . cead fram the tarmoaal er
Freann L owerninigl o lioenn the apeated channcl

Bumches (00 tha Firas arciaTenne of 2 string axaressicn i
wiexthar #1irg esprassinn ard retarrs she zosition al
ke tae raten mfoLne.

Retirva T largsse nieger ens than or egqual L e
apenibind RIMes ERErESSiar.

LEFTEiHT

LEM M550

Briurs o sting comnprised oF e spsified ognigs ol
rharacters of the sleing expreesion, begicniceg far £F
1=k,

Fatorng thz tamber of sharacters in the spaecidiel

string] axpress on,




Statemient Formeat Usage

R ET R Returs e paloes legwition 20 rhaapacitied nomerne oy
Eresziun (Lo parweiy g againn moat e aoesiun
urealyr than o

'-,|'|||_'-$;,:-:_:‘..I - Muluiyg g g-ing ol tha spactied engta fram the spec fed
gy, Baginalrg ar tn spesifine characbe s pogitioe.

SOT eI Returas aoat<ng whien represents e eolal velue of e
grcalmml argument. 1 IAR pesimal anguerss is ruericss o
an intagar hintore 1715 cvaluated],

MOs:d Rarnims 170 curiens cursar pusiticn,

RICHT&EE.D RBrsumin o string of the spreified rooebey of ghgiactaia ol
e 5iring oxpressain, slartiog oo tha richn

REME] Homums a racckn namiber el veaan G oan 1

Siakhix Roamumis & wvalus a7 007 Ui gpaci?add nemeis cEpressIicn s

woual e 0 i1 e walua 0f The /zpirasainn s greater thar
Ao e ewtomd 6 e weloe 01 the SRpoeanian s less
Lenn ,ow -1 g rATarmsd,

LR | Fatume 19 airaalb thn spesibine namenie express o in
it

ESACESIN) Ratiima o stng ot spaces of the sppcified mesch e ih
= roanded 3 aninteper!

s e I | Frints thr specifioe nomer o1 Benks @00 =enime! danly
wialid fara BT o LPNIMT slalarmant],

SORE Hriurns the squane reas sl e mpacifisd quavars aspriza
sian. The valuy ol e gxpeessan mucst B grester than ar
Equa o,

S RELE Aedare g shoeng repe=gailarian ol the spesifind norans
EmpreEEie,

STRIMES. 41 Astuies g ariag nf the Izngek specified wahese clarge e

wll hses BS0CN aede of tho soccfed preger o o g Tigl
chalartar ot thic spemifind sirira.

TAaD Sjpacas ta tan sperifind teminal peziie

T s Artarrs che targent of the spesilio narmric exp@azzan
IF radiars.

ual gl Hetarrs the niwrer cal valug 1 e gpaciflacd afdng o
BreRSEI.







Appendix C
Octal and Decimal ASCII Key Codes

Char Qoct Dec Char Ot Char Cot Dac  Char Oct Dac

wh U oo con gpaue o0 il 10 G 140 g
S0 o0 cC | T A L JBR a 141 oET
CETH» D2 cC2 s = T2 JGE 1 142 DmE
SLTHs  0d ooa ¥ NS [ 103 67 o 143 izl
CEOTe DA (oo £ Tk 3 104 JGGE d 14141 e
CEMON CiE ona e A = 10& pal=1a] o 115 1031
CAECHD DS (MM & s - 106 a70 [ 145 107
“EELL > ) nnT : My G 107 ari .l 147 103
CEEn 30 e | 2t - 110 T2 Iy 150 103
SHTx 11 o | Ak 111 o733 i 131 10
<l For [l ) & ] i pa [P d 112 a7 i 152 1ok
ST G1d 0 i ks i 113 avs < 15 1088
o i .3 (0 : LY L 114 O7F 1:4 1008
0 i i B Lo [ OER dE Wl 113 nrs " 1k 108
A= R o [ - abEE ik § 3 '-vl 1 16 nEH i 1k 114
< 5l [k I 313 1 abT 47 = 117 InsH a 184 1171
UCER GO [ ! JEd a4 I 1207 (i E] 1403 1L
L RO | o1 ] il a4 o 121 nH k] 141 112
D3 22 214 Z JEZ JED F 122 fHz s 143 114
<0Ca> 023 213 e a6E 257 o 124 LHA k] 185 116
<004 24 G20 4 palad| a5Z T 1A= Lde 1 184 116
SMNAR G235 ey | E JGE 55 u T4 GHa d 18E 17
fSYNr G223 22 g OG5 054 12 L [ v 166 116
SITOHs 027 23 T il it w 138 o o TEF ER 1
n U T o o c2s b= oThn HIETE ® 130 A X 10 b el
<EEF 031 223 n nrl HIET W 1M as " 174 1E
cEUB> 032 22a & oTE it & 142 =Tl z 1TE TER
<F5Cx 033 0aT : nTE e l p ! (g | | 173 PR
HFEn 03z nag I HrE 15 134 0332 | 174 o |
ER L o k| - I il | 13E 033 | s 1256
SHEN (1A Lo 111 0 I G - 158 o34 - 1B 176

R HE I o SR T ues ugz TEY QEE COF - s







Ay

ghacluia location: an wisigned conrdinare paaie thar = pecilies o lecation
bascid om the omigin location.

altermate charactar aet: onc of the throe wser-definabde character sels
In GGG chicaower soig L. 2, aod 3,

arrowy keys: kevs al che mghl of the main kevpad marked with arrows
sl et i genperal, Lo moeve the cursos,

attributes; o churpclerislic or distinetive feature; for GTGT chere are
sprgean, wriliny, ol ekl plirboues.

auic-repaat: the rorminal Teacure which cioses The conlinuuus (ransmis-
alon of the character Fm an ]n:'tng as o paress The kaw Tom thig character,

auic-wraparcund: the terminal featn l.'.-'|'||...|1 conrtinues the curren ling
on the next ling when the end of the cwrrent line i= reached.

auxiliary keypad: the scotion af the kcz.'lmal'd tor the right of the nin
kevpay consisliog of the numeric pad and program fancion keys: often
progrimene] tor spplicadon-spocitic purposes.

|

EASIC imterpratar: the firnmwarc in GICT which proccues il
BALM slawcmenis.

EBABIC mods: operating mods in which all terminal funccions ar: wndcr
the vuniou) of che GIGL BASIC intorpreior.

bracheted pair: 4 pair of values enclosed in brackets; uzed in ReGls
o il E:]’j;u-l:.b.

brightress: aoniier cooiral used e wdjost the inlensioy of 1he sormen.

nharan_tef: wit d-bu AGLL code; displivable churaclers are represented
b an erght by ren ol paontern Thad is the basic wodl Do each ol GG s
fonar character sels.

charactar call' an righl lw-ten cellowloch wanlaing o characler pallern,
charactar call ﬂrlgln' the rop |E'II crsier ol e chageler oell,

charactar fils: a filc which conrains the definition of z chianacier m
group of characters.

character pattarn: the dor partorn contained in a charaster cell.

character sat: a moup of 128 characters; for OIS alternate
chirzclers sels, #3 chaceclers soe displayaile.



Qb Gl

charaster slwe! the atrribuies defining (he willlh and Ticight of
shiiaen, o

closed curve SaquUBnCE: & aeries ul lavations. that CIGT naes to imer-
podate @ curaz whose cnd poio e,

color: an atiribule 5!."1.1-;h d-:lj.u:': Ihr sercel 0f Writing l:':.*ldr

comrmand HEI‘_HB'“HI. 1w Jelter which dircets the Redils mll::rprblt': [u
perform: a graphics uperalion,

complement writing: writicg made in which {300] comphbernen s Cie
cxisling iy ay new Lbes Ane weitcen te the AUTERIL

computer assisted instructdon {CAN: wse of wompuler 19 qeginent
the inddividual nstrugticn process by providing Lhe stedeol wol prozram
misd seaquencss al instruction onder computer contoel, peoiiiting
sludents Io progiess ar their oo s,

conrdinate pale: an x-coordinate wod g y-ceondisale which together
deline o lacatinn.

coordinete: 2 numhber used o 5p|:.;;j1'5- 1he m-,;:;rlr:-n Qb pEaint on 4 line.

currant location:s & loclion GG mainains inccrnally which is o
prointer 1o the location lust inved tooar drawn ta,

cureor keys: Lm-:i used 10 mnve the graphics or text vursor; meosrally
referi lu Lhe arrew kewy on He main kevpad.

D

dafmult: 2 value gssumned when oo specifie chaiac iz miven by Lhe vser wr
i Program.

dowm-ling baad: 1he process of nransforming a poogram froon ong zyelem
Lo woeatlier via iocernmpnicaninn lin,

diof; see el
drawing: soe wiiting.

E ——

nﬁm. re;'l__l.:m'-_;rllll In the sendar chao which 1ﬁ ael.

erase werltingg: wiiting operation which cecnoees I:ln‘.""\-'.Ll-I.l-blfr drpwn nh-
ey,




LG by

G

GIGI: General I Chenerator and _Irl!q'rp]'i:l_l:.:i'
graphic cursor: i diamond-chaped consor displaved only when GlGT is
o peraphic mode.

graphic mode: teriningl operating mode in which the Ret3I3 intei peeler
PR H] [

graphic tewt: text displived in wraphics mode,

gray seale: § lovels of intensiy GIG] uses on black wl while monicors.

H

host systen: E\ﬁ]"llh‘l svdiern fhardware aml sallvare) to which Cildil
in oormegfed .

image: all ahjccts displayed un the sercen.
Image memory: a hit g GLGL vses to mainin wod display images
et 1he soreen.

interlace: display of cvery anlier horizontal line of plels; helps reduce
flicker an lsre: resolution manilor soreens.

italle: choucier slane.

K

it;.ﬂfh-n»ard GIGT s main ke=ypind wod the Eﬁﬁﬁr}' kevpud.

loeator cursar: the cursor displayed when in losaror modes cursor is a
large crovwe -l

loglcsl seresn coordinatas: ser-dsfined soroen coordingte:
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m

m.-.rugraph. o niged string wehis I zan e revulled and which may cnn
sl af Rolils commands,
raln kaypad: thal povtion ol the keyhoard cunsistng of the
a]phanumcm whiraetare.
I:'I'Il'lﬂmun“:. in ﬁhhn_-..muu:u L *u:rnm'm Lhiatl 1% E‘H'-' w Temember.

noRItor: o sepacate video r.l.l;'*.'u.'n_ containiog (he cathede Ty iube s (CRT
CRGT wses Lo display screen AR

mosaic: 4 multi-character inage usualls wiearod Wi chisrictera from
allernale il .,hal AILCT Sbis,

mult.pllnntbnn factor: tumher wied 10 mu]u]‘.nl]r Lhe |:~|~cr-|~ in cither
writing pattern o o Leal o :ell hetore displaying the pultern ar cell.

native character set: the 128 ASCLL chiracer qez for GIIGL 95 ul
these chirsvlers i dizplayable.

magative wr'itlnn' the roversed jnlecpaelanion of the dold pulieen L-t{-
weey Tor wriling.

o - -

offsst: 4 dislance (rom a Glve |.Lll..-|l|l~lrl

offset dlrentlun' a numbersd diveatio: which directs SLOT Lo WIS i &
gpeuilic fvection in r\.lalLunstu-h 1o Llee curren: Locaion,

=T CUrvS SAGUBNTE: & — jvines that R0 wswey ninrer [ialate
a i ve whose ond poiole to ant mosr,

overlay writing: wriling mod in which GI1CH wve hvs a0 cxisting im-
ﬁg_._ writh mow imures wrillen o the sorcon.

P

pletura: any combinalian of drawings and teal displiy=d an GTGTs
o IOCIT

plxel: picturs element; the smallese displavible unit on the videe ool
RCTOML,

program Function hers. top tour kevs an the awxilliary kevoisl, lahell
ed PIL, PL2, I'F 1, and R4,

Gilvzesy =



[ L] [ e RLe

T —

H S—

relative location: 2 paoint an the sereen maasorcsd Trodn the the currenl
lecstiven racher than the screcn origin.

AalElE: Fenwle Goaphics [netroction S,
replace writing; o wriling mode in which GTG replaces cxisting images
dy dlew DGEEs e wrillen Le Lhe sonen.

rEgEk: eioen loog keown delaull condition.

reverss video: e reverse inerpredilius el the sereen 2o imaps hits in
vidoo memiory; acrech enlon legoaites depowiog oo aod drawing color
bezomes warecn aolor.

S =

seresn; U porlivn of the videe menicor on whizh |m1g..- Al
dlispliaved,

serolllng: the vonlinuous horzuntal or verical movement of abieers tn
make vacin for newy objects,

self-tests: itierisl lesls ol termingl hardware which GIGH periorms,

BaL-LIE made: CelCil aapritang pacde fn wlhich s#i-up picamelers can he
chanped,

Bat-up pararmeter: recininalchazaciesisis hal can be chunpged o see-up
mode (o adapt the terminal e the e *||mg 2F TN,

shada characiar: uscr-spes Hield character € vees i Pl L wtile
uperakicn wilh shading cnabled,

shade reference lina: Y-ooordinate GUGT wies o delimit an aen o be
:.||m|ﬂ| vuring a writing operation.

shading: wriling a chuding putrern during & wrlting operazicn.

sﬂandalnne. 1ol aperelinge modde in which GIGT 6 not commuanicating
with the hns! syalen,

[T o O oot st e

|

temparary writing controls: wriling controls which apply to axccution
of a single Belils corroand.

ext cursot: l1|-='u.,l-1 virser GlGL displays when oot in graphic: moedc,

et mode: wrmingl aperaling nsde in '.'-Jju.]l LG uperniey s an AMN-
ST or VT2 torminal: graphicy tnre preiglion is |,|:|'_-..,._t:_||;a|



GG Giounary

v

vactor: b oicscied lioe,

W

writing: the oporation GIGT pecformes to display Incs or text on tha
ACTOIML.

EORMZEQFF: mansmic anstransmic off contrel characters macd o 57n-
chronize the terminal buffer wich the host svetem.
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P sel-up o i L intﬂ:l-:h.-l:lzn:]__ — 1-1

grap.-hih de g i 2 ey 1-4
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* setup for
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