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1 

Videote:r/Telete:rt Prese.nt.9.tion Level Proto~l Synta:t 
(North American PLPS) 

1. Scooe 

• 
1.1 This St211dard describes the formats, rules, and procedures for the 
encoding of alphanumeric text and pictorial information for videotex and 
teletext* applications. This Standard coniorms to the architecture defined in 
ISO's multi-layered reference model of open systems i..11terconnection as part 
of a presentation level protocoL A presentation level protocol is one of seven 
protocol speciiications that would be required to completely define a videotex 
or teletert standard. 

The basic coding scheme is built upon the framework established by the CC!TT 
Recommendation S.lOO, International Information Exchange for Interactive 
Videotex • . Operation in both . a 7-bit and an 8-bit envir:onment is ac~om
modated. Alphanumeric text, a set of Supplementary Characters, and the 
Dynamicilly Redefinable Character Set (DRCS) are provided. Both mosaics 
and geometric primitives, as well as DRCS, can be used to c:e:a.te pictorial 
displays. The mosaic coding is compatible with CCITT 'Recommendation 
S.lOO. The geometric primitives are compatible enhancements to the Picture 
Desc:-iption Instructions (PDis) defined in t."le alphageometric option of CCITT 
Recommendation S.lOO. Additional capabilities include color mapping, a 
controllable stroke width, macros, contirn.!ous character seiling, programmable 
texture masks, unprotected fields, partial sc::een scrolling, and incremental 
encoding for highly compact descriptions of certain class.:s of images. 

sThe term "teleta:::t11 (not yet adopted by CCI.?..) fs commonly used to refer to a 
broadcast television. videote::: ser.lice. It is different from "telete.:rn, a ter:n 
officially adopted by CCITT to define a specific type of terminaL-to-terminal 
tert commWlications ser;ice. This is an area of conju.sion. that has been. 
recognized by CCITT and CCIR. 
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Z. Definitions 

2..1 The following ceiinitions apply in tJri.s Stanc!.ard: 

Al::so~ coordir.!l-t~s me~'is an ordered pair cr triplet of signed nuobe:-s 
between -1 (inclusive) end 1 (ncn-inclu.s~ve) t.'iat sueciiies (L"l t·.vo's C':lrnnle
ment arithmetic:) the new location of the ci-a wing-· pcint •nrit.'1 re~~t to· ~'1e 
origi.11 o£ t.1e ur.it sc:-een. Only pcsitive absolute c::orciin.ate speciiicatic!"'.s lie 
wiUti.n the unit sc:-e~m; 

- ' . ?. . ·. . ·.• · ... :· ·. :. ~ ~ : 

A!pi-.mu..:merfc ~= ts the mitten !cr:-:1 o! le..Tlguage..s and compr:.Se.S 2.lphabetic 
lette.""'S with or wit."lout diac...--itic~ mar~, numeric2.1 digits and fractions, 

· punctuation meks, typog:-aphicl symbols, a.Tld mathematic~ signs as well as 
S? ACE and speciallette..--s, signs, symbols, etc:. L"l this Stan car~ s.l.9ha.nu:uer::c: 
te:n c:.wac:te..>·s are denoted bv names that are !.!ltenced to rer1ec! their 
<:u.stom.s.ry me2.Ilings fer the c!":~acte:"S and sy7:lbcl.s Cispla.yed. These n.a.-nes 
ere net inta.Tlced to S?e-.:ify a partie~ style.r !ont design, cha...""::.cte:- size, or 

·~ ... ,..;_ ,.,__ ~ 1 • posh.J.On 'Nh.w• a c.~acte:- •l~c; 

At:=-"..l::ut2 me2...,.,.s e. sett.able pe...""::.mete:- to be appli~ t~ s-.±saque~t ~ha.
numeric te:rt or oictorial information; 

.... .. 

Blt c::Jm.C:.r.::.ticn ts en cree:-ed set of bits (bine...ry digits) t.~~t re9resents a 
cha..racte:- cr a c-:nt:'ol fu.'lc:tion; .· 

Bonier a.."""'2!l me~Tl.s t..1e e.rea cf U:e ~r.;sic~ disol.av sc:-een ~":.at !.s outsice . . . -
physic::.l dL~la.y ares.; 

C-!'et stands fer c::mtrol set. Ther-e are t"No control sat.s, CO ~d Cl, es.cb of 
whic...~ compr..ses 32 cr..:.rac!e:- ?csit:ion.s a....-:ang:d in 2 c:Jlur::ns by 15 rows; 

Ola.rnr:+..zr fie!rl me.!m.S the re-:ta!"~·l~l"' ares. 
displayed; 

Cede e=--..E'nsicn me.!m.S te-:hrdqt!es for expandng tt:e absolut:: ch.E:acte:- adces.s 
spa~ of a by:e-orienteC c:de into 2. larg-e:- 'llrtllal aCCre5S 5?E.Ce; 

Cede tabl.e me~s t..'1e sat of un.ambig--1.1ot.!S rules :0'-.2.! cef: .. nes t!:e ~2.!_:?b~ 
between received bit c:w.bL-:2-ticr..s anc 9resant.?..tion l:•Te! c::arc.cters; 

Ccrii.Lg fnt£rfac2 i.s an L"lterface t!"'.:o~h which c:ded bit corr.bL"'!ations are 
pa..ss;;d bet".ve~"l termir.al ~ui;;nne~t a.."'ld cor.1munic:!tion mecia; 

Calor man a:idre~ me~.n.s i.11 ordin2l numbe::- ~cc!e ted ·.vit!J ~~c.h :JL-c:l :...., a 
stored di~t2.1 ima.~: t.~t cete:::1ines t.":e a.ddre~ in t~e c::lc.- m2.9 ·a.~ ·.vhich 
the actual c::Jlcr value of t..~t 9i::-::el ~'1 be found.. (This i.s sometimes 
abbreviated to .. sim9ly ~c::lor :t when it C:3.11 oe done LU-...ambig-.1:::t!Sly.); 
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Color map means a look-up table that is used during scan conversion of the 
digital imasre tl".at converts color mao addresses into actual color ve.lues· - . ' 
Colorva!ue is an entry in a color rna? that indicates the actual color of the 
pi:cel to be displayed; 

Composite symbol is a symbol consisting of a combination of two or more 
symbols in a single character field, such c..s a diacritical mark and a ba.sic 
letter; 

Cl.U'Sor is a logical indicator of the screen position at which the next ch2.racter 
is to be deposited. . This position may or may not be marked by a cursor 
symbol; 

Dynami~U.y Redermable Character Set (DRCS) is a G-set containing definable 
characters whose patterns can be downloadee from the host; 

Desigr.!Ite means to identify a given set from the repertory of C-sets c..s a GO, 
Gl, G2, or G3 set; 

Drawing point is a logical indicator of the screen position at which the next 
geometric graphic primitive will commence execution. This is not normally 
marked by a drawing point symbol; 

Esc:Ipe sequence means a string of two or more bit combinations beginning 
wiL1 the ESC character. A three-character escaoe seauence contains an 
intermediate character (I) and ends with a final character (F), and is used 
primarily to designate a set of 94 or 96 character codes as ?ne of the 4 active 
G-sets. Tw~haracter escape sequences contain only a final character (F) and 
are one method bv which code sets are invoked into the in-use table. Formats 
and rules regarding the use of the escaoe sequences a.re specified in 
ISO DIS 2022.2; 

Final cr.aro.cter is the last character of ail escape sequence; 

G~et refers to one of the four sets, GO, . Gl~ G2, and G3, e2.ch of which 
comprises 94 or 96 character positions arranged in 6 columns by 16 rows; 

~et repertory is the collection of avai..IE..ble code sets that are subject to 
designation c..s one of the G-sets; 

Geometric graphic primitive is a locally stored picture drawing- algorithm that 
can be called via a s9ecified opcoce and c..ssociated operand(s); 

Graphic charncter re-;>ertoi~ is the list of g:-a?hic characters defined in this 
Standard, including accented letters and c!laracters obtained ';)y the composi
tion of two or more gr~phic symbols; 

::rf?l:plefTI ~l'rt~t/<7, · . de--pe>)1 rl€"a t- )Ylecrf$- ·i:fzz. .. t-=- +he Jt?<l--tc...·~- ~ 
mt:~.y bt> S:fec- ~· f,-l,;e · m·o · c~~~·plef~ly i'"' a ) er- yice t'ef.q.r.Q~~.<:-e 
~\ode! or. hr c:ut. {!~<tp"fe,.reJ(~C:I'.) lv~tfl·t'n t(\· ~ ce-·n·~ ·t" p"e..,i·rf:-s- · 

t ntpc->ecl b r ·tfltz. ._7 t:"C::J7~(a.r-;:(. 
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!n--.J.Se ref.:~s to t.he code sets or att...-:butes that •.vill be used to inte:;:r~t or be 
e.~plied to sutsequently received commanC:..S; 

!n:te1"":71ed:,...-:_g character is any cl"'.arac:e~ tha.t occurs betw~!l tb: esc::..pe 
ch.a.racte!:' a.nd the fi11al c.haract::!:' in an esc~~e se-quence; 

~o~ me9..n.S to e2.u.se a designated code set to be represe:1ted by tt.e bit 
combinations in t..1e presc=ibed in-use t?..ble; 

Layer is tt:!"minolcgy adopted by ISO to cesc:fue e~ch incvidual mccu!e of the 
refe:-ence mcdel for:- open system interconnection (OS!)~ (The ter:ns -~eveln and 
"'J.aye:-'1 are used interc.hang~bly .) 

Lacking shift me~ an invo~ tion o£ a code set L11to the i.r.-use tzble tr.at 
remair.s in effect until anothe~ code set is invoked in its p12.ce; 

Lagic::!L pct:..zre e!ement (!ogic::l pel} is a geometric cor....st:'uc! associated wit!l 
the drawing point whose size dete:mines the sttcke widt..~ of g:-aphics 
primitives; 
Note: ALthcu..gh the tar.ns pt::e! CJ"tCi pe! an synonymcl.!S lr1 common t:.sage, 
throuqhcut this doc-..unent pi=2! is t:.sed for physicaL pic:::..-! elements C:.""td peL 
for lagic:!L pic't:..!re eLements. 

Mac:-o is a lcc:2.!ly stored st::'ing of presentation <:":de re~rese!lted 'Hit., a single
char~c!er name. When the macrc-narne is· used the lcc-=-ny stor~d st..."ing Ls 
processed in its 9Lace; 

M~r: is a rect2ng".ll.a: matrb: of ~r~er1ne-:i elements tbat C::..."'l !:le used to 
, ~I"'.Str"Jct block-styie g:ra9hic images; 

Opcode :S a one-byte, prese!lt.a tion-level cl"-..2.!'ac te: that ir~ tia tes t.1e e~ec!.lticn 
of e. loc:ill.y stored g~met::'ic primiti•1e cr c:::nt:-ol ope:ation. An Ct;:JC::Jde may 
be follo•.'t'ed by 9'1~ or more 09erands; 

i;C.i 0 

Opera:r.d Ls a single- or multi?le-'Jyt:: s~ing f:cm the nume~c ezt~ field of t..'::: 
PDI code set tl'1..at is used to specify CQntrol, at"t:"i.bute, or coorc.L"late 
pa.nrneta.'"'S required by the c;:code; 

Phytic::L ciisp!..c:r<; CJ-ec we!:..."1S tte addi:'essable ere~ of the physic2l dis;>l2.y sc:-~en 
onto which the unit sc:een or a l'O~ion of the unit sc.:-een is ii1!:.99ec; · 

P~c:::l t-'~c't!lre element (pL-zl) is the sma..llest dis9layable u:ut an a given 
dLc:-pl.ay device; 

Pictor:ar in{ ormcrticn is the dist;Jl.ay inf cr7:1 a tion :-esu.lting frc :n t~e 2.~9llc.::.t.:.on 
of ~omea-!c primitives, rucsaics, and DR.CS; 

N () ~Ma/ b 1 ~ c k . ~ : t he color b J ~ ~ k 
7

" '1:4:1--:0~ ~-; th~ c·~lo~ {"hCJi: Is- -at coiot"" 
c ~:>/ o.Y rnoJes i. ~,., J ~. -4-
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Pictllre descriptic.'1. inst.-uction (PDD is composed of an opcode followed by~~~ 
or more operands and constitutes an exec~table picture drawing or control 
commend; 

Present.a:tion. Ieve! is the sixth of seven ?rotocol lev~ls defined by !SO's 
reference model of open systems interconnection. The presentation level (oJ:" 
layer) is primarily responsible for the encoding of text, graphic, and displav 
control iniormation; -

Protocol is a set of formats, rules, and pr:::cecures governing the exchange of 
information between peer processes (levels); .. 

Relative coordinate3 is an ordered pair or tr!plet of signed numbers between 
-1 (inclusive) and 1 (non-inclusive) that specilles (in two's complement arith
metic) eitber the new location of the dra•Ning poi.T'lt witb respect to the old 
location of the drawing point, when used within a geometric primitive, or the 
dimer'.sions of a given field when used with one of the control commands; 

Single shift is an invoc.s.tion of a code set into the in-use table that aifects 
only ~'le interpretation of ~'le ne:ct bit combination received. Interpretation 
then automatically reverts to the l?revious contents of the table. (This is also 
referred to as non-locking shift.) 

~ 

Tenninal equipment is equipment that can exchange coded bit combinations by 
means of telecommunication or by physical interchange of storage media; 

Unit screen means the logic2l display add;ess spac2 within whic!l all drawing 
ooeraticns are exec!lt2d and a!.ohanumeric cha:acters are de~osited. The 
dimensions of the unit screen arc. 0 to 1 in the horizontal (X), ve~tic.2.l (Y), md 
de~th (Z) dimensions. (The last is only defined in tt.ree--dimensio11al mode.) 

> e f:- '> "f ; e ;;. t v Y"~ t h z '!- t?\ t1 ~ t p e i /)(pIe Itt ~ 11 ~ ~ d by d 

f e .Y.m iJ? .a.·c. or d e·c 'o ·cl ~ ;,...· f' c ~ 

{ h ,e · H1 -;;l)u ~ vb1 · · ·~~ t-· ·· oF ~~;;.·tv,;,.$ ·f. A ;1 t- ~ -a y t · .li! 
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3. Re!e!'ence i?ublic.:lticns 

3..1. This Standard re.f.::s to the following ?ublic:?.tion.s z.nc 'Hhe:e :e.f::e:1ce Ls 
mace it Shall be to ~'1e eCiticn J.is~ad below, incluc:::g a.J.l :evi~~Cr'.S pubfu.hed 
thereto: 

ANSI'* StandG.ros 
X3.4-1977, 
Ame!"ic~ National Standard Code for Inforrna.ticn Inte:ch2.nge; 

X:3.41-t974, 
:.. . . ,'.:. : ·- .. 

AmeriC!?-..11 National St.ar.~a .. d Code z.xte!!Sion Tecr-.nicues fc:- Use ;.vith t.'le 7'-3it 
Coded Cha.T"2-ctar Set of AmeciC!!.!l National Stancard Ccce fer I!!ior:nation 
Interchang-e; 

CSA t S tanclarT!s 
Z243.4-197:i, 
7-3it Ceded Cbaract~ Sets for !nfcr;na.tion ?roces:sing !.'1te:ci:2.!".;-e; 

Z243.3S-1976, 
Coc!e ~te!"..sion Techniques for Use wit!'l ~~e 7-Bit Code~ C~a..""2.c-:e: S-ets of 
CSA Stc.nd.ar-d 22~3.4-197'3; 

ccm~ Re;m1: 
957-{)ctobe:-, 1981, 
Cha..r2eteds~ics of Teletext Syst:ms, DoC...!~ent 1.!./5001-::; 

CCriT 3 Re-.:om:w.e:::6ticr.s 
5.100-1980, . 
Internaticr..al !nfcr:nation :E:.:~c.'1a.ns= for !ntar2.c:ive Vtdeote~ 

F ..300-1980, 
Vtdeote~ S~vice; 

Departwe.'lt of Communic:2.ticns, C.a..T12.cb. 
Telecomm~cticr..s 3.egula.tc:-J Ser-vice, 
Broacc:?..St S9ecific.2.tion BS-1~ Ju.-1e, 1981 

ISO"',. S t2nci:1rds 
DI.S 64S-~,1arch, 1982, 
De.t.2. .?roceS5ing- 7-3it Ccced Cilarac~e:- s~t fer Infcr::12.ticn I.~:::-:!:ar:ge; 

202~-!.97:1~ 
Code Z.:cen.sicn Techniques for Gsa ·Hith the ISO 7 -3i t Ccced c::2.:ac:e: Se>:; 

2022.2-?ebr112...ry, 1982, 
Infor-::ia.ticn E'':"'ces:sin; - !SO 7-3it 2.nd 8-3it Coded Cha..r2.c':e: Se!.S - Ccc!e 
~e~~icn Tec.rl..t1isues; 

~-



DIS 6937/1-February, 1982, . 
Information Processing - Coded Character Sets for Text Communic:a.tion -
Part 1: General Introduction; 

DIS 6937 /2-February, 1982, . 
Information Processing - Coded Character Sets for Text Communication -
Part 2: Latin Alphabetic and Non-Alpha.be~ic Graphic Characters; 

DP 7498-Februa.ry, 1982, 
Data Processing- Open Systems Interconnection Basic Reference ModeL 

*American National Standards Institute. 

tCanadian Standards Association 

~InternationaL Radio Consultative Committee. 

§InternationaL Telegr:1ph and Telephone Consultative Committee. 

•=-rnterna tiona! Organization for Standaid.i=a.tion. 

Note: DP =Draft Proposal; DIS= Draft International Stcnda;;_d. 
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4-1 Reie..~"'lc~ Moeel (OSI). The c~ci.-.g sc!':eme desc::-iced in ~~ S~card 
addresses itse!! to the ~resentE.tion level of t."le ISO seven layer re!e:--ence 
mode!. for Ot;:'E.!'l systems int.::c~nr:ecdcn. This re.f.;~enc~ ::1ccel ·is d.:sc:-ibed in 
ISO DP 74S8, Data. Precessing - Open Systems !nte!'::::mnection 3a.sic 
Reie:-ence :VIc eel. T2.ble 1 iTiu.st:a tes U:e me de.!.. The ISO laye:-ed .svstern 
e.rct'.itecture is an assemblv of int=:-::-e!.a~ed orotocols reauired to deii.;e an 
entire communie2.tions system.. T~s laye:ed system 2.rc;jtecture allows a.'1. 
"'cpen systems interc~nnectionn (Le~ Ca.ta. e..-cch2.nge) be~veen ~ar.ic!?ating 
systems. Each layer ~vers a.n inde?e.."ldent a...;-pect of e.: c~mmtmicatior.s 
system in such a way t.'"'..at ot.';er ~rotcccls may be substituted at varict.:S laye..o-s 
in order to ooerate over different media. Both vic~te:t and telet~t se:-vices 
ma.l<e use o{ t.1e same oresenta.ticn level orotccol but mav have ciif.fe:-ent 
~rotocols at ot.."ler layer$. The protocols fer !a.ye!."S 1 to 5 ·fer te!eta.~t are 
defined in CGG.~ P.e9ort 957, rrc~acte::is""..ics of Tclet;:ct Sys:ems11 , 

Document 11/5001-=:, October 1~81; a."'ld Broadcast S9ec!r1c~tion BS-1~, 
Department of Communi~tici".s, Canac~ Telecommurjcatici".s Eegcl.atcry 
Semce, June 1981. · · 

~. 
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Table 1 

The Seven Functionally Se9a.rate Layers of the OS1 Model 

Function 

Provides appropriate 
servica for application 

Provides data formatting 

Provides service facilities 
to the application 

Provides for end-to-end data 
transmission integrity · 

Switches and routes 
Information units 

Provides transfer func!lons for 
units of lnfcrmatlon to the other 
end of the physical link · 

Transmits bit stream to 
physical medium 

END USER 
APPLJCATJON 

PROCESS " 

l 

7 Application 

6 Presentation 

5 Session,. 

4 Transport 

3 Network 

2 Data Unk 

1 Physical 

Note:· The seven Layers may be vie·).lec fn t'.Vo major groupings. La:;ers 1 to -4 
concern the tror...sferencz of data while Layers 5 to 7 concern how the cat.:l is 
processed and used: · 
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(1) Tne Physic:ll Layer provides mechanic:14 electr.c:! c:.-:.d proced!.!.l"CL 
f ...; . ....J t .. b'' . . . ..: 1 • • ; • unc ... cr.s tn On.-.er .o esj,.a •l.S•"'t, mamtati"'t, cr_ ra.ea.se ~:1)'Slc:. c:=r'"-:.ac::or..s. 

(2) rne Data Link Layer provides a data ~mission link cc:-oss cne or 
severaL pi'r;,-sic=L _connecticns. Error c::;rnc:ion, sequenc!ng, and ;lo·j,; c~ntroL 
ara performed in or::!er to mcintcin data integrity. 

(3) The Ner.vork Layer provides rcu~.ng, s·.:.;itching, a.-:.d net·»or'te access 
con...'ideraticru in order to maka i.nvi.sible to the trcrr~pon tayer how ur..deri)'ing 
trnn.smissicn rasow-ces an utilized. 

(4) The Tran..~ort Layer provic!e:: an er..d-tc--end ~annt virtuaL data 
circui.t ave:- eng or Se"JeraL tc::::cem net-»ork !n:.-umi.ssicn jac:1iti.e~. 

(5} Tne Session Layer pr.J"Vic!e:: tie me~-u to estctii.sh a session c:=r . .rtec:ion and 
to .support tie orderly e==·~-:.ge of data anc! other re!ated ccntroL {t!l'l.ctic."U jor 
a partic:•T .... r c::;,mmtatic:tion service. 

(6] The Pnsentaticn Laj-er provide:: the meC!J"-S to reprasent c..""lC int~1?7"2t the 
fn(ormaticn in a data c:;dir..g format in a wcy t.iat pn!erves its mecning. r;,e 
detat1ed c::xiL-:.g jor.nc.t.s jor tt:e ~cheme desc~bed in :.his doc:.zment p1"0'Vic!e t.'le 
basi:: of a Presentation Levet ProtocoL for videota::, talete=., ar..d nlc!ad 
appli c::tions. · 

m The A.pplic:::tion Layer is t."ze highest layer in the referance :;,ode! cr.d the 
protocoLs of this tayer provice t."ze ac!l.!CL serlice scu.;ht ?7-; the er.d user. .J • .s 
an e==mple, the informat:!.c.'4 retrievaL serlice commends of a viceot.E= 
applic:!ticn {orm part of ti1e cpplic::tion tayer protocoL 

. 4...% l?~e!ltaticn Level Ove:--riew 

' 
4.Z.l Gene.."'2J. This Present.a~icn Level ?-:-otcc~l Synu.:t is st:"~c!Ured based 
on t:'le c~de extension tn·:nc!ples of I.SO DIS 2022.2 and on c~=-~n"lY e:-6ting 
national and interuational sta.ncards anc recommendations. This c.!ause 
desc...-ibes tte •ela.tionship of t.~e 'larious c::C.:...'1:§;' stznce.res and the man.ne:- in 
which they are woven into a uni11ed pr-=se."ltaton level 9l"t>tcc~l sy-:1t2...~ 

In t!:e c.h::>ra.cte:- coced me~h::d cf desc:-::;i::g- al~hanume:ic C::a:-ac:e:s and 
pictorial iniorrua:~:on pe.rtic~ char::.cte: c::des are identi.fiec by an 8-oit 
code seauence in which 7 of the bits are ~ed 2..S 2.11 i::cex into a 12.3 charac~e:
code table ~d the eight.'1 bit is u.sed for e.x!e!"'.sion ~o ar.othe~ c::ce t.able of 
123 c!"'L~cters, as will be cesc:-ibed later in this St.:...'1dard or fer use at othe:' 
protocol layers, for exam9le, 921'it'J • 
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b8 b7 b6 bS b4 bJ o2 b1 

Parity or 
extension to 
another code 
table · 

J 

Figur-el 

Coding' Format 

[code table 
reference 

The character- code table is normally represented as a table of 8 columns and 
16 rows with bits b7, b6, and b5 addressing the columns and bits b4, b3, b2, and 
bl addressing the rows (see Figure 3). This general format is used t.1roughout 
this Standard. In diagrams, the bits are numbered bl to bB with bl occ'..lpying 
the les.st significs.nt position. See Figure 1. The code table may be sub
divided into different segments as detailed in Clause 4.3. 

The coding of all;>hanumeric characters is based on cur:-ent national standa.rC.s 
(ANSI X3.4 IT American National Standard Code for Infor:nation Interchange:1 

and CSA Stancard Z243.4, 7-Bit Coded Character Sets for Information 
Processing Interchange) and inter;1ational standard (ISO DIS s.;s, Data 
Processing - ISO 7-Bit and 8-Bit Coded Character Sets. for Information 
Interc!"lange) as t..1e Primary Character Set (see Clause 5.1) tog":ther with a 
Supplementary Character Set based on CCITT S.lOO (see Clause 5.2). 

The coding of the pictorial information is based on: 

(a) Picture Desc:iotion Instructions (PDI) (see Clause 5.3), which are based on 
an enhancement ·of the alphageometric . option described in CCITT 
Recommendations S.lOO and F.300; 

(b) :\1osaic Set (see Clause 5.4), which is based on the union of the t·r'io mosaic 
tables desc:ibed in CCITT Recommendations S.lOO and ?.300; 

(c) Mac:-o Set (see Clause 5.5); 

{d) Dynamically Redefinable Characte:- Set (DRCS) (see Clause 5.5). 

Inde9endence of dis!:Jlay hardware constraints is achieved 'vy usii1g sim£)le 
geometric picture descri9tion ins~ructions as the bc.sis of the coding- scheme. 
The geometric drawing_ commands are defined in terms of an abstr-act unit:a.r:1 
coordinate space (i.e., unit screen), and the text oriented coml7!ancis are 
defined in terms of a variable character size that permits different siz: 
characters to be displayed on the screen. 
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4.2..2 Coortii:mte System. The coordinate system utm7ed is based en the 
conce?t of t.~e unit screen. ~ec~tion of t."le g~rnet:-!c ?rimitives elwa'TS 
occ-.!rs within t."le unit sc:-~e~ whcse hor:zonta.l (X), vertic:ti (Y), 2.l'ld de~th 
(Z)"' coordinates rwg; !rom 0 to 1. The urJt sc:een. is ma=oed to the ohvsic2l 
di.splay sc:-een such that L~e origin (0,0) of the uni t sc:-e~:l is mapped to ~'1e 
lowe: left cor:ler of the dis9l2.y. On devices ·Nit."l a square d!.s9!.ay sc:een, ~'1e 
upper le!t corner of the unit sc:een (0,1) is mapped to t."le upper le!t ccr-:1er of 
L"le dL"?l.ay. Fer e..~rnple, on devices with a. rect:.:m~' 1 c'" ci:L~l.ay sc=ee~ in 
particul.c.r the c..e:thocie •ay tubes fcund in te!eV'l...sion sets, whlc.'l have an 
approximately 4:3 aspect ratio (see Fi~.tre 2), the UJ?ge:- le!t cor:ler of t."Je unit 
sc:-ee!'l is ma.coed outside the &olav area such that the L<ooer left c~ner of 
L"le dis9Lay actuilly corre-<"9ones t·a a Y coordinate7 'Wit.~ tte unit sc:-een, oi 
a.pprc:dma.tely . 0.75. (Ti'tis number may V2rJ deg~Tlctir.;; en the partic!.!l.ar 
implementation, most importantly on t."le number of scan lines inclt:ced in the 
display.) . 

0 The depth (Z) coordinc:ta specific::.tiort i3 only mecr.:in.gjul. on eermin.c!.s with a 
capc..bt1ity for Of=ern.t:.ng i.""t t~:-ae-clmer..sic.-:aL mcde. lt is allowed for in the 
data s~t:.t..~:J both for regie:! comp!etene~ ar.d ~ faci!i~ta t'"te gr:c-ar'ul 
!ntToducticn of tlj,fs jea.t:v..ra •JJhen. the :ach.'":.clcgy cec::m e:! c:vaiiable~ Nota :.'"tat 
a Z valz.:.e of 0 is interp~t.ed c.: being farthest f rom !he viewer, !.e., lowest 
order plane. In genero4 t'..,~imensionaL mcx:!e ·.vm be! a.sstimed, with com;=!ete 
spedfic=tion o( th.-ee-iimension.a.L mode operotion deje't'7'ed for {ut::Jra 
~i.::ticn. 

(O,l)r -------- - -,(1,1) 

UNIT 
B 0 R 0 

,. 
R .~ 

c:. 

' SC~E~'I (0,0.75) 
r 
l 

8 l PHYSIC.~L. 6 
0 0 
R l DIS?U.Y R 
0 0 
E ~ 

ARE.". .. -R R 

(0,0) 80ROER (1,0)' 

Ur:i! Sc~n Conc~t 
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Note: The sender ~n always assume that t"le enti~ physical display a:--ea is 
available. It is the r2sponsibility of the ter.nina.l manufac!!lrer to enst.LJ""e that 
the entire physical display a~a lies within the "safe dis;:>layable ana" 
depending on the implementation. 

The coordinate data defined by the PDI ope:ands can be inter?reted eit..'·ier as 
the absolute coordinates within the unit screen of a logical drawing point or as 
displacements from the previous drawing point, dependng on the context 
deiined by the particular opcode. This drawing point is then used in the 
execution of the geometric primitives described in Clause 5.3.3. 

4.2.3 Display Format. There is no special positional depen<!ence upon the 
order in which drawing primitives are presented. Pictures are built up out of a 
sequence of drawing commands, with each superimposed over previous ones. 
In this manner pictures are built up L"""l le.yers. Specificilly, · this means that 
composite pictorial or al9habetic character images may be com9osed by the 
SU[?erim[?osition of multiple characters and/or drawing primitives. 

The registration between al[?hanume:ic characte~ and pictures is not 
guaranteed to be exact, nor is the superimposition bet·Neen these drawing 
modes guaranteed to be exact. This permits L"'lis Standard to be implemented 
using various types of display hardwE.re. For the display <4f al[?hanufiledc 
characters in the absence of any specific character size specific2.tion (eithe~ 
by the TEXT opcode or the Cl controls) the display format will be 40 charac
ters by 20 rows. Other display formats .are permitted when the a9propriate 
commands are used to define the suitable character sizes (see Appendix A). 

4.3 Code Extension 

4.3.1 General 

4.3-1.1 This Clause describes the method of code extension to be used. Such 
a method is based on the code extension techniques specified in ISO 202~ ( the 
corresponding ANSI 211d CSA Stancards are Ai-l'S! X3.41 and CSA Z243.35, 
respectively) . 

It provides L'1e ca[?ability to "designate" from the repertorJ of se!s and 
"invoke" into the in-use table, where a spec!f:ed byte of coded data acts as a 
pointer into a combined cede table consisting of C- and G-sets. In ;nost 
a[?plications there are not enough characters ~vailable in the in-use table, so 
provision r..as been made in the structure to 9ermit G- or C-sets to be 
switched. 

4.3.1.2 The entire coding environment described in this Standard is to be 
designated 211d invoked as a "complete code11 by the esca9e sequence 
ESC 2/5 F 1 , in accordance with ISO 2022, where ? 1 is the final character to 
be registered with ISO. Conforr.1ing interchange does not require the use of 
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this esc:!9e s~quence exce?t when int:rch2r.ging with ct~er s~rvices. L'"l t.'"Jis 
complete c::de, ~ecial atten::ion is to ~e ~tid to ~'1e. follcwin~ 

GO: A 94 code 9csition C-3~t 
G1: A 94 or 96 code t=:csition C--set 
G2: A 94 or 96 cc·ce ~csition C-set 
G3: A 94 or 96 cede ~csiticn C--set 

A 94 code 9ositicn C-set is one t.'"'.at does not L'"lc!ude c-::lde 9csition.s 2/0 end 
7/15. When such a set is desi~ted 2.S GO, tJ:e.se t7/0 positions shall !":ave ~'le 
me!m.ing:s of S?ACZ <1 .. t1d DE!.ETZ :e~~tively. 

A 96 code 9CSition C--set, en t..l'le othe!" r..::.nd, is one in which the 90Siticn.s ?./0 
and 7/15 have meoni~-s o~":e: ~~ SP A.CE .:u:d DEL.ET~. 

The cesigr..ation and invcc~tion of t...'"l.is rtccr.1plete cece~t will be terminated by a 
diffe::ent sequence ESC 2/5 r: (to be regi...s~ered cr standarcized by ISO) or by 
the designation and invoc:!tion oi a.Tf other "complete cod en. 

4....3.1.3 Ther-e ere four C-sets and tva C-set:s that are desig;:ated at a.rry cne 
time; that is, any one of t.'le four tables GO, Gl, G2 or C~ could be invcked 
into the in-use table bv an L-:voc~ticn secuence. · L11vo~tion secuences rn2.v be 
either loc...tru:g cr non-l~c..ld1lg. The GO, G1, G2, and G3 sets act 2.5 slots "into 
which cede sets t-om t.:'1e C-set re?e!:' t ory cf me2r.ing:s may be desi~ataC.. In 
the def2.!.!lt state GO cent ::diJ.S t..'"le Prim2.I7 Ch2.racte!:' Set, Gl t..'1e PDI Set, G2 
~1e SU99ler.1ent2.rJ Cr.:aracte!:" Set end G3 the Mcsaic Set. -~ de.si~2.tion 
seque~ce is used to e.st:a..bli.sh a ne•.v mem.ing to a code s~t slot • 

. 
4..3..1.4 The c...~oice of the 7-'::lit or 8-':it ecce environment at ~'1e 9resent.a.ticn 
level may be established by other 9rotocol laye:s for a pa.rtic'.!lar service1 or 
'r:Jy prior ag:'~ement. 

T:1e in-c.se table is stilctt!...~d L"1to 32 code position C-s.::ts a.T!d 94 or 96 cede 
position C-set.s. The contents of t.he.se s~ts ar;9ly to eit..'1e!" t.'le 7-bit o.- t...'1e 
8-bit e.'1virenme~t.. These sets a:e :-=a.'1i~H!l:. .ted fer t!:e 9U..'""?CSe of proviC:~g- a 
vi.rtucl address S?a.ce lar?r th.a.n the 123 cr 25 6 cede 9c.sitions available L."l a 
7-bit or 8-bit environment :-espe-::tiv ely. 

4..3.2 Coee ::::ct.e..n..sion in a 7-3it E.rrrir:nrr:e..'1t. A 123 code ocsition in-'.1Se 
t.::.ble is de!ined, as shown in ?"lg-.!!'e 3. :::.::.ch iilcomir.g bit combirtation is either 
decoded ac':!e:-d..-:g to t.:'1e c'.!r~ent conte:lt.s of this ~2.ble O!.'" i.s used to c!":.:!.l1~e 
t.'le contents of t..1is table. The t2.ble itself i.s o~ized into 8 colur:1r.s of 
16 rows~ with bits 1 throug-h 4 defi:rir..g- ~he rcw number and :>its 5 t!::-::u;h 7 
defining ~S,e COl!.!mn numbel.'". The in-'..!Se table C'::lnt2..ir..s~ in C:JlUITin.S 0 ancf 1, 
t.'1e CO set. Five characte:-s of :!"lis s~t"' ESCAPE (.~SC or 1/11, i.e., cdum:1 1, 
row ll), Sr::r.:T IN (S! or 0/15), SC.:~T 0 UT (SO or 0/14), SINGLZ Sc;:-7 I:VfO 
(SS2 or 1/9)1 and SlliG!.E S2.F7 T:~?.:::::: (SS3 c:- l/!.3), are u.s.::d :o cer.::-:1 the 
ccntents of t!:e rem&Jn:g 6 cclur.ms of t.'1e !..::-'.!.Se table. The m2.11ner in ·.v hich 
this i.s ac':!omt=:lished is gt'2.!;lhicilly de9icted in f!~e .; and i.s de::c:-:oed ':e.!.cw. 
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A single additional cont:ol set, the Cl set, and 4 active G-sets, the GO, Gl, 
G2, and G3 sets, c..re defined. The contents of the Cl set are described in 
Clause 6.2. The contents of the GO, Gl, G2, and G3 sets can be c:Nnafilicallv 
selected from L'1e l.ar5er repertory of G-sets desc:ibed in Clauses 5 z.nd 6 oy 
using esca~e sequences. These sequences take the form ESC I F where I is the 
intermediate character and F is the fin~ character. The intermediate 
character determines which set is to be changed (re-designated). Table 2 
shows the assignment of I characters to the sets to be designated. 

Table 2 

Intermediate (I) Characters for Designation Sequences ', 

Intermediate Character 

2/1 

2/2 

2/8 or 2/12 * 
2/9 or 2/13 * 
2/10 or 2/14* 

2/11 or 2/15 * 

Set to be Designated 

co 
Cl 

GO 

Gl 

G2 

G3 

*There are two I characters that will result. in the redesignation of aac.1. of 
four G sets. Only the first in each pair is defined for the designation r..ow 
used. Tne remaining I character is reserved by the Registration .Aut..•wnty to 
enlarge the number of sets that may be registared.. 

The final character determines which set from the large!:' repertory is to be 
selected. Table 3 shows the F character name assig71ed to e8.ch G-set. These 
are to be used in con junction with the I characters 2/8, 2/9, 2/10, and 2/11. 
The F character for the Primary Character Set, for exam9le, is 4/2. The 
3 character e.sc::.~e s<:que::.ce ESC 2/3 4/2, therefore, designates w'1e P:-imary 
Character Set as the current GO set. 

The desi81a tion and invocation seauences io< the CO and Cl sets c.re 
ESC 2/1 f1 e.nd :r:sc 2/2 F2, res£)ectiv.ely, where ?1 and F2 are ~o be assigned 
by the Registra.tion Authority. 

.. 
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Table 3 

Pinal C:) Cb2.....-zC:e.."'S for De.sig>..::.t::m Sequenc~ of C-Sets 

Final C'h~cte: 

4/2 
7/12 
5/7 
7/13 
7/10 
7/11 

c-set 

Pr"imazy Character Set 
Supplementa..ry Cnc.racter Set 
PDI Set 
Mosaic Set 
Mac..""'' Set 
DRCS Set 

.. . • . .. .... -- .. - ·· - ··· . .. 
The SI ch~cte~ is used to invoke the c~ent GO set ir.to the in-use table 
whe!'e it remains until furt.'1e:- c~ntrol action is t'!>ken (i.e., it i.s L"'lVoked in a 
loc.ldn; manner}. The SO character is us~ to invoke the C!.!::!'ent Gl set into 
the in-cse table in a loc.ld."'lg ma."'lner". The sequence ESC 6/1.; is used to invoke 
the G2 set into the in-use table in a locking ;'il2.n."'le:-. The sequence ESC 6/15 is 
used to invoke the G3 set into t.1e in-'.!Se table b a loc.l:ing- manne:-. The 
single-shift chs.racte~, SS2 and SS3! are used to invok2, in a non-toc!C.."':g 
manner", the G2 or G3 set, r-eSlJectively, into t.~e in-use table. (The ran:g-e cf 
t.be singie-shiit characters ~te.!'l::.S oi".J.y to the ne.."ct c.h2.r~cte:- receive~ L~t 
is, the in-~.!.Se table automatic:ill.y reverts to its former s~te a.fte!' t..":e 
... ;,o ...... c-t-o .. t"mrneC!·;.,1"o1y r·cno~·li'T'1~ •""e s~-C"i""-"'1-.;.:t LS. ;,.,t=>T" ... ro~.:u-i ) ' 1 ote •1-.~t ~~-.e '-··~.:;. ·-- 4 u Cit--- - -~ ""'"~ 1.11-: -.. ~i'"'--1. .U-4 ~:I - ·-- _, \,..;..C.. ~~ · 

PDI set c:m be s:L"'lg-le-shifted L"'lto t..'1e in-'.!Se table only in t!1cse cases ·.vhere 
the PD! c~mmand is net to t;e fcilowed by a.'1 25Sociated nune~c c9er2.nd.. 

ESC 6/11, Z.SC 6/12, a.11d ESC 6/13 are locki..;g shifts inta.'lced ~:-:m.e..rily fer- t!.Se 
in 8~its. Eoweve:-, their oc::ur:er:ce L"l 7~its shall have t.~e same meaning 2.S 

SEIFT OUT (SO), ESC 6/1-!, and ESC 6/15, reS?ective!.y, a.11d may be used to 
preset""te t.."le ser"...se of GL versus GR in case t.'1e 7-bit inte:-c.hang~ is 
t-ansforr>1ed to 3-bit:s. 

The Cl set (in 7 -bit envircnment) :.S neve!' invoked into t:.e in"""-!.Se table 1n a 
locking rncnnet". Rathe:-, single c::aracters ·from the Cl s.:t are ac::e;sed via 
two char~cter" esc~;:>e sequences. T;,ese sequences ta.l<e the fcr:n, ~C ?e., 
wher"e :e rearesents the desired cha:-ac':e!' from t.~e Cl set. T~Lis c=ar2cte:-~ by 
definition, must have a bit c~mbL-::ation ccr:es;:cnding to cclU:-:1:1 4 or 5 oi t::e 
7-bit in-use table. As with t!1e single-shif: c.ha..rac!.e:-s, the in-I..!Se t.able is not 
c!lan~ed by these t·.vo char:a.cter- esc!:!.:;e Se~uenc~s. T~e in-•.!Se t.:=.ble autc
matic~v rever-ts to its fcr:ne:- state after tl1e Cl cor.:ma.'1d is e.'<:e~:.1t:d. 
(Note that although t!1e Cl c-;nt:'::::ls ill c:nsist of sing-1: cha:acte~, scrne 
c~mma.nes may initiate ;';'lultiple ~te c!?eratic•..s.) 

J I! any cf the C-sets are re---:i;.si~ated via a.n eSC!:!.;_Je se-quer:ce "Nhile~~.n ~i:e 
in-use table. t~e new ecce intc::-:Jret.aticns a:e simultanecu.slv· L'1vol<:d, that is, 
a locl<ir.g- shift is not ;:-~uired fer t!1e c::ange to ta..'<e e!f.:-::.. · 
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Upon initializ~tion, the PrimB..rJ Characte: Set (see Clause 5.1) is desig71ated 
as the GO set and the GO set is invoked into the in-use table, by default. The 
PDI Set (see Clause 5.3) . is designated e.s the Gl set, the Su~~lementary 
Character Set (see Clause 5.2) is designated as tbe G2 set, and the ~Iosaic Set 
(see Clause 5.4) is designated as the G3 set, all by default. 

4.3.3 Code Erte.'l.Sion in an 8-Bit Environment. When operating in an 8-bit 
environment, the 256 code positions available can aJ.So be extended to a much 
larger address space using similar code extension procedures as for the 7 -bit 
environment. A 256 code position in-use table is defined, as shown in Figure 5. 
Again, each incoming bit combination is either decoded ac~ording to tbe 
contents of this table or is used to change the contents of this table. The 
table itself is organized into sixteen columns of si.""<tee.'l rows, with bits 1 
through 4 defining the row number and bits 5 through 8 defining tbe column 
numbe:; The in-use table contains the CO set in columns 0 ·and 1 and ~1e Cl 
set in columns 8 and 9. Columns 2 through 7, which by convention will be 
c:alled the GL (G-left) area of the in-use table, can accommodate any of _the 
four invoked G-sets (GO, Gl, G2, G3). Columns 10 through 15, which will be 
called the GR (G-right) area, can accommodate the Gl, G2, or G3 sets. The 
manner- in which this is accomplished is gra£)hically de9icted in Figure 6. 

The SI character is used to invoke, in a locking manner, the GO set into GL. 
Note that GO cannot be invoked into GR. The SO characte: is used to invoke, 
in a locking manner, the Gl set into GL. The esc~pe sequence ESC 6/11 is 
used to invoke, in a locking manner, the Gl set into GR. The esca9e sequences 
ESC 6/14 and ESC 6/12 are used to invcke, in a locki::1g manner, the G2 set 
into GL and GR, respe~ti·;ely. Note also that the G2 set can be invoked into 
GL in a non-locking .manner using the SS2 character, as. desc:-ibed for use in a 
7-bit environment. The escape sequences ESC 6/15 and ESC 6/13 are used to 
invoke, in a locking manner, the G3 set into GL and GR, respectively. Again, 
tbe G3 set can be invoked in a non-locking manner L"'lto GL using the SS3 
character. · 

. . . . 

4..4 SPAC::: and DELETE. SPACE is an em~ty character field subject to the 
same att:-ibutes as al~harlUmeric characters. The ceding is 2/0 in u1e 7- and 
8-bit in-use table ·.vhen a 94 code position cr:set is invoked. 

DELETE has been used primarily to erase or obliterate er-roneous or unwanted 
characters in punched tape. The coding of DZLET::: is 7/15 in the 7-bit and 
8-bit in-use table when a 94 code position G-set is invoked. DELETE i~ 
treated as a null operation in this Stancard. 
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Code Srte~.sion in an 3-3it :C::1vironrnent 

-21-



5. Ccdin~ of C-Sets 

5..1 Primsry Cha.""2.cte:- Set. Figure 1 shows the ch2.r2.cte:- ~ignments for 
the Prim2.ry Character Set. The 92.r':icul.ar ~att2::-:-.s (font) chosen fer t.'1e 
characte.--s ere not defined and are c::n.strai"led only by the 59ecified c.ha.r-act:!:" 
field at e~ch size for 2. given display resolution. Cha.r:a.cte~ legibility is not 
gua.rantee<i at all sizes, in aU c:;,lors and at all di.s9l2.y resolutions. l-...!1 
characte!"S of the Primary set are spac~g-. 

The 'F cha..'"'2.cte:- desig!'..ation of the P-:-imary Cha..'"'2.cte~ Set, wr.ich is used fer 
code e.'rtensicn 9u..~ose.s 2.s defined in Clause 4.37 is 4/?.. 
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5..2 Suppleme.'1t.a.."j' C1-.2.r2.cte:- Set. The Suoolementa..r'-J Characte!" Set of 
accents, &c:dtic~ mar!<S, a.nc special cha..r~c~a-'":S for La.tin-0e.sc:d al!:lhabets is 
illustrated in Fig't!:'e 8. This table is based en CCITT Recomrne~eaticn S.lOO 
and L"lcluces some additicnal c!".aractars ~n·c£josc:d by CC!R, !SO, and other 
or~....nizatic!'lS. Those additional characters which are not yet L"lcluded . in a 
CCIT1' re~omrnendation are in COde 9CSitions 4/0, 4/9 7 4/12~ 5/0 to 5/15, and 
6/5. The £J2.rtic:.ll.ar ?at!er:l.S (font} chosc:n for tile cbuac~e:-s are not cefined 
and .ere con.sti:'::ined only by the spec!.fied character field at ~ch siza for a 
give."l display resolution. Tte 16 ac~e.'1t a."ld S'jmbol characters in Column 4 of 
tile table are t:'e~ted differently from all of u.'1e other characte:-s in t.~at t!'lev 
are non-5'9acing. That is, when one of thesa characte~ is recetved, the c~or 
is not automatic~y advanced as it would be ncr:nally, as desc:!bed in 
Clause 5 • .'3.2 • .'3. 

: . . ~- .. .. ~ . ·. : 

CodL"lg for an accented character is cbtai.."le-d by compoSition of a non~""?ac!!l.g' 
acce.'1t f•om the Supplementa.'7 sc:! tcge t.~er with t.1e letter !rom t!:e ?tirna...: 
set. In typicl usag-e a c-ompcsite c..~.-ac-:e:- would t'~ui:-e t..~e~ bytes to 
enc~de. Fer' e:{.2.rnple, in a 7-bit envi.r-::nment ·.vi~1 ~e Prim2l'1 sat cesi~ated 
in Its default position as GO a."ld invoked into the in--.!Se table and the 
Supplemenu .. r: sat designated as G2, the cod.ng fer e (e ·Nith diae!'esis) wou.! d 
be as follows. A.n SS2 (position 1/9 in the CO set) would st2..rt ~he sequenc S! 
invoking a single characte:- !•om the c::de Uble G2. T~e diae:-esis ma:!{ • 
would then be specified, followed by t.~e prima.ry c.harac:e:-. In such a mar .. "ler 
"the letter e would be ~ded SS2- e., tl".a.t is, tbree cbarac~e:-s from c~cie t.!ble 
positions 1/9, 4/8, 6/S. In an 8-bit en•riron~en.:, the coding may be t.'":.e sam e 
as in the 7-bit e.'1viro;Ilr.'lent ol:", i! t.'"le ?:-ime.ry s-et ts invcked !.nto GL anc! t..~ e 
Sm::oleme."ltar'J sat is invoked into G?.., then t.'1e letter e would be c::cied- t . 
~t is, t..l-le t"No characters from t.'"le code table 12/8, o/5. : I 

The F cha."""ac-:er designation c! t.':e Supplementa.ry Cns:acte!" Se~ whic:i is 
used !oro coce e:rtension ?UI?Osas as de!lned in Cl2.use 4 • .3, is 1 /1~ • 

... 

I 

.· 
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5.3 Picture Desc..""iption ~.:ction (PDI) Set 

5.:3.1 Gene~ 

5.:3..1..1 The Pict'.Jre Desc:-i?ticn Instruction (PDI) s~t, shown in Fig-~.-e 9
7 

com9nses si."t g;ometric gra9hic 9rirnitives (.?OINT, LL.'iZ, A3.C, 
RECTANGLE, POLYGON, ~d INCR£~,I:::~TAL), e2.c.h of which has fcur for;';ls; 
eight control codes (RESET, DOM_.i..L'i, T~TI, T'E.""{TU?.E, SET COLOR, WA..IT1 

SELECT COLOR, G...''ld SLL.'iK); e.nd 64 c!':aracter 9ositions fer numeric d.a.ta. 
(cor.esponding to a S-bit data field in e.2.ch information byte.) The ?DI set ~n 
be fund..ame."lta.!ly Ciffe~ntiated from the al9hanumeric c.'laracte~ sets l.n t...~a.t 
it does nat consist of ~;>re--:ie.fined 9at'terr.s, one 9e~ characte:-, but e:::c:c!.ltable 
erzwing !unctions that 9rcduce m image not necessarily re~~-ic!ed to a sing!.e 
character r1eld. 
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f-able,/ 67 c:,'""o\e S~1t\l~ ..vill ""o+ by ~f:e/~ ,'i<'r'~:~. a~ -t.lta P(l.--· 
-f-~e. r>~:r:: w1Q

7 
~~ e.o"-f,'~t.~-cd i ... "!-l.t or~rq~..-{ dc:2~ cc....,"(a:.._f'~ ;,., the 

mac t" o. 
A PDI is com?cs~d of an opcode, which must be either one of the feu: farms of 
t.'1e sL~ 5"2-.?r.ic ~rimitives or one of the eight central ccces, followed by zero, 
one or more cper2.Ilcis! e~ch of which consists of one or more by-:as of ;:umeric 
data. The fermer .can always be distinguished from the latter by examL-Jng 
bit 7. If b1 is set to 0, an opccde is indic:a.ted. I! b7 is set to 1, numeric ca.ta 
(Le., an operand) is inctic::.ted. A POI s~uence is te!."minated by an cpccce 
introducing- t.~e ne:rt PDI s~que~ce cr by any other ~resenta.tion !.aye: cede not 
from t.'1e numedc data section of the same PDI set,. wi•'"- •'-ro~ .,~ .. o:-·~.-- ~: ~!ic. 
~ .... ,. ·~n ...... .... -aer = 'ei+'= ee ~.,., t.J.,g :-_.. ·-a &.a.:.' a-c:::ia --.1 e ... ~i.:'•\ •"'- ...... 
···---' ... • ........ - ... I - , •• ~ .__, ~ ----::.-- -liW;: 

e •.. t ... ;.::s •. .:..J e:-e. ..: ..:_:-., Thet"~ are !our types of operands: fixea format, 
string, sin~e-value, and multi-value. 

The wed !crmat ooer2nds consist of one or i:lcre bvtes of nur:1eric data whose 
~ . 

le..~Jl and intat1Jretation de9enes on t!1e opcode with ·.vhicb t.i.ey are usaC. 
Tne string- operands are of indeterminate le::gth, tr..at is, they cor..sist of a.TJ 
number of bvtes of numer-ic data. Their inte~retation e.!so de!:enes on t.":e 
oocode with 

0 

which the"1 are use-d. but in all c"ases t.'1ev are cecoded le!t to 
ri"~ L.e., bS to bl. The sir.gle-•r2lue cpe:ands c~nsist ;{ one, t'No, t.'"lr~e, cr 
!our bytes cf nume~c data, as dete!"rnine-d. by t.'1e DOL'tL.UN c::trumarld cesc:-ibed 
in C'...ause 5 • .1.2.2. They are interpreted as ur.signed intege."'S (crd.ir'lal numbel:"S) 
c~mpcsed of the sequence of c::m~tenated bits take.'1 consecuti:vely (high order 
bit or b6 to low order bit or bl) !r~rn _the numeric data bytes as shown in 
Fi~ 10. .. 

S!NGL.:':•Vt.Lu:: FCRMAT 

!:la b7 o6 ~s t:~ o3 ~2 ~-i 

IX)1 IMs!, I 
• 
• 
• 

MS8- MOST SIGNIFiC..:..'ri" ali OF' CPS~ANO 

LS8 - L.S~ST s:GN! r1C:.N7 :11 CF O?S:RA.'lO 

• .•• - • - .. .,.-1' ··~d r;~-Mcs: Slg:'..lllC;t.'1t :;.y,e ... ~ ......... ~.. ... ~ ... .J .. 

Fi~lO 

Sinte-Yalue ?'c::=s.t 
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The multi-value 09erands consist of one, two, thr~e, tour, five, six, seven, or 
eight bytes of numeric data~ as deter:nined by the DO:-.L-UN comme .. nd. These 
o;>erands are used to specify coordinate inforiilation, when used in c::mjunction 
with the gra9hic ~rimitives: or color information, whan used in canjur:ction 
with the SET COLOR command. 

The coordinate specifications are based on a unit Cartesian nu:nbering scheme 
with positions being specified as fractions of this range from 0 (inclusive) to 1 
(non-inclusive). 

The coordinate data defined by the PDI operands can either be interpreted es 
the absolute coordinates within the unit sc:~en of a logical drawing 9oint or as 
dis9lacernents from the previous dra•.ving point, depending en the context 
deiined by ·the particular opcode. This drawing point is then used in the 
execution of the geometric ~rimitives, desc:-ibed in Clause 5.3.3. 

. . . 

The representation of the coordinate data within the <nulti-value operand is 
shown in Figure 11. 

TWO DIMENSIONAL MODE THREE DEJ!Z;. SlON AL :tiODE 

b8 ~7 b6 b5 b4 

[X)1 I .;... M I s~ I I 

: I 
[X)1 I IL..sgj 

X 

b3 
± 

b2 b~ b8 b7 
Ms 

1 ~I I fXJ1 

I L..s3j [Xj 1 

'( 

Fi~e 11 

Multi-Value Fo:mat 
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I!. e f r e n ~ ; o " 't o w ~ i c ·~ t. H e f "s i ~ i o ~ o ~ . 

t H e- c v r~ c r :1 l1 d cl r;;. w ' 11 1 F o 1 .., -t H1 :~S-t. b e rtt ~ 1 "t., • If 4" &! 
l$ i'h1·fl~~el1tflof;o~ J~p"en.d~,.e a-..\.1 ~f....c ... J} b::. con.s~s{;y,t 

vi;~ tl.e. p'kysic..d i<=-~ct ..... +;c:.t . 
.A.Jl c:cordin.ate 09er~ds are bte:?reted as signed, t·No's corngle~ent nur.1be:-s, 
Le.., bin2.J."7 decimals whe:-e t..1e ;ilSE re9resen ts the di~t just to the right of 
the decimal go~~-·~.!! a cccrcinate specific::.ticn or a drawing operation ·;;ot.!ld 

---c:zuse ~1e -drawing 9oint or a..rr; 9crti?n cf. the re7ulting e==.~~R to . be OH~ide 
the !.!rut scree.!lr then t..1e ?DI lS ccnslde!'eQ to be tn error. ~ Dl may e!!her --....._ 
be rejected (i.e., ~ec-.1ted as a null e1 ::~ =95~ or executed and c1i:-ped within 
th ' 't -o.o ·-- _, •• - •!,,._ ~ -1- -..!~ e uru sc. --'1. 4:-wv€ .. ~~ an -·- ··" tt•uG:-:JV.:~ ' ..1.... 

. . orera ""'"'""' 
When t..1e multi-'Talue ope~"ld is use-::1 al.cng with the SET COLOR centro~ 
de.sc=ibed in Clause 5.3.2.5, it specifies an I:Jl.Sigr:ed color value in t..1e :tGE 
(red--green-blue) c=lcr system. The ~e~resent.a.tion o.C the color data. within the 
multi-value cpera."ld is shown in Eigu:e 12. .: ... _ : .. · 

.~ _., .. . . :: .. .. . 

. . 

COLCR VALUES 

be !)7 b6 ~~ ~.:. b.3 b2. b'i 

~ 1 IMs ::,:.Is 9tMs =I 
G R a G R a . .. .. - . 

• 
• • .. 

~ 1 I 1L s~,Ls~,Ls91 
G R s G R a 

~igure 12 

CQlor-Y alt.: e 
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Note that e2.ch bvte contains t·No thre~~uDles. Each three-tuole contains or.e 
bit for each of the three ~rima.ry colors.· These are specified in the orde:
green, red, blue. A complete color value for eech ~rimary consists of the 
concatenated bits, taken one from each three-tuple, starti:ilg with the 
indicated :\1SB and 9roceeding, left to right, to the indicated LSB. Tl}e color 
value thereby obtained represents a binary fraction in which the ~ISB acts as 
the digit just to the right of the decimal point. 

Table 4 shows the types of o9erands used by ee.ch of the o9codes. 

Opcode 

RESET 
DOMA..IN 
T.EXT 
TEXTURE 
SET COLOR 
WAlT 
SELECT COLOR 
BLINK 
POlliT 
LINE 
ARC 
RECTANGLE 
POLYGON 
FIELD 
INCREi:l1ENTAL POINT 
lliCRE:'.tE)i'TAL LINE 

Table 4 

Oper-o...nd Types 

Operand 

flXed 
flXed/multi-value 
fiXed/multi-value 
fixed/multi-value 
multi-value ~ 
fixed 
single-value 
single-value/ fixed 
multi-value 
multi-value 
multi-value 
multi-value 
multi-value 
multi-value 
fixed/string 
multi-value/strirlg 

INCRE:.ri:C:~T A.L POLYGON (::!LLED) . multi-value/string 

5 • .3.1.2 The functions of the c9codes a:e summarized a.s [allows: 

(.:!.) POINT sets the drawing )?Oint to e..-.y position in the Cisplay soace ar.c 
optionally dis9lays a dot; 

(b) LINE draws a line based on its e.nd~oi::ts; 

(c) ARC draws a circular 2..!'C oc.s2d on t.:'":. e endpoints of the arc and a ?oint c:-1 
the arc. The end9oints of the arc may opt:onally be joined by a chord and the 
area so de!.lned filled in. If more ?Oir::s are given, they define a higher level 
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arc, a c~-ri.line~ line defined by a 59line fu."'lction. A c!rc!e :.S cesc:~bed as a.t'l 
arc whose encooints c-:incide and whose inte:mecl.ate ~oint (wit-.1 t!1e end
k'Oints) Ce.f!ne the Ciameterj 

(d) RECT.~ ~GLZ draws a r~ct.ang'.J.!.ar outl.ir.e or fills in 2.!l c:~:a of specified 
leng-r ... 1 and width; 

(e) POLYGON c.-a'WS a ~olygon.2.l outline cr fii1s in the circ~msc:-ibed at ~s 
based on a se.."'ie.s o£ defined ver-:ices; . ·, 

en INC~:E....'fT_.;.L d:-a·.vs a point, !ineT Cl" flOlygcn in a.Tl mc:ement.al manne:; 

(g) CONTROL provides cont:'ol ove:o t."le codes of the d4:.wi.r~ comca.nd.s. 
One of its rnaioL" !unctions is to set !.!.p a value or color of an object.. .. 
Fig".II"e 13 shows ~~e detailed layout of the PDI Set with e2.ch fcr:n o! ~1e 
g-e<lmetric 9r-irnitives and ccnt:-ol coces identified. 

~ ~ . . ... . . .. ·- ... 

.. 

. ~ .. . 

. . . .. ... ~ 
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5..3.2 Att:'fcute Cont::'cl !'tmctior:s 

S...3...2...l Gene.'"':ti. The ooc~de.s ce.sc:-iocl in Cla.us.:s 5.3.2.2 to 5.3-.2.9 c:::nt=cl 
the attributes end disph:.y 9e..rarneters. 

5..3.2.2 DOMAIN 

5.3..2.2..1 C<Jmmand Fcr:nat. The DOMAIN c~mma.nd is used to c~nt:'ol 
ope:-and pararneta!"S for Sllbseque~tly rec~iv~d c-:ordinate data, Rec-Gr~en
Blue (R-G-3) c~lor specifications, end c:::lor map addr~sses as well as t..'1e size 
of the logical ~el to be defL'"led. (See Figure 14.) One~ se~ t.'1esa 9s..rameters 
do not ch.enge until. acted upon by either the RESEr comman~ anotJ'le:
DOM;....IN cornman~ or t.'1e ~S?.. c-:nt:'ol c:::de cesc..'"ibed in Cla.use 6 .. 1..5.15. T~e 
DOi\L:UN opc-:de ta.l<es a one byte, fL~ed format 09er~nd, followed by a multi
value oper~d, whose inter?reta.tions are shown below. 

b8 b7 b6 b~ b4 b3 b2. b1 

!XJol11ojo!olol11 

\. 

-3~-

OOMAI N 

SlNGt-=:·VALU:: t.2lG7:~ 

MULn-·vALU~ ~~GI:-i 

Dl:t!ENSIO N:.LJT'f 

LCGiC.!L ?S!.. SiZ~ 



1 

~ ' 
i 
' j 
I 

leli,-th 
5.3.2.2.2 Singl~Yalue Ope::md ~ Bits bl and o2 of bvte 1 dete~mine the 
length, that is, the number of bytes to be used in si;.gle-value 09erands 
according to Table 5. The default length is one byte. 

:rable S 

b2 bl Single-Y alue Ope:-2nd Le~crth (Bytes) 

0 0 1 (default value) 
0 1 2 
1 0 3 
1 1 4 

:..e:; :J-!..:,.. 
5.3.2.2.3 Multi-Value Ope:and .J:;in:k:. Bits b3, b4, and b5 of byte 1 determine 
the length, that is, the number of bytes to be used in multi-value operands 
according to Table 6. The default length is three bytes. 

Table 6 

b5 b4 b3 Multi-Value Opeand Le~crth (Bytes) 

0 0 0 1 
0 0 1 2 
0 1 0 3 (default value) 
0 1 1 4 
1 0 0 5 
1 0 1 6 
1 1 0 7 
1 1 1 8. 

5.3.2.2.4 Dimensionality. Bit 6 of byte 1 determines the dimensionility of 
the coordinate specification. A 0 indicates two-dimensional (X, Y) mode, 
which is the default. A 1 indicates th::-ee-dimensional (X, Y,Z) mode. If th::-ee
dimensione..l coordinates are re-=eiv ed~ the Z coordi::ate is to be i~ored~ 
thereby projecting the image into the t·Ho--dimensional (X, Y) plene. The full 
definition of three-dimensione..l mode is ;-eserted for future standard!zation. 
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5.3.2.2.5 Ope.ooand i~l, !i an c9erar1d following- an opcoce fs shor~e:- t!':an :..~e 
lengt."'l previously specified oy the DO M .. ·i.JN corn mand (or the implicit leng-th in 
the fL""(ed for:nat c.:ase), then the remainc:!' of t...~e oper~'1d is padde-d 'Nith 
zeros, unless otherwise indic~ted in the definition of the c~rnr:1a.nd. I! an 
operand following- an o;::c:::ce i.s lange~ t.."lan the length 9t'eviously 3'9 ecified cy 
t."'le DOM • ..U..'f command (or the implicit lensth), it is taken as an indic::.tion to 
reo-=~t the e~ec~tion of the cococe with t."'le S"..tbs~uent numeric C:it2 taken c.s 
ne\y cper-anc!s, unless ot...1er·Ni.sa inc:!ic.:!ted in this S~dard. 

5.3..2..2.5 Lcgicl Pel. Tne coordinate data !allowing ~yte 1 of the operand ts 
inta.""?reted to be the width (d:cl and height (dy) of the logic::.! pel, which is a 
rect:mg:le whose crie..'1t2.ticn is fixed ·Hith respect to the Cartesien c~ordinete 
system. This multi-value operand specifies the logic::..l f'el size to oe used with 
the POINT, LIN~ AE.C, RZCTA.~'iGL.E, POLYGON, and INC?-E:'i!EN'T}--L PDrs 
but not for t.'le disolav of aloha.'1umedc characters. This. is acco mollshed bv 
defining the draWulg" ope..~tions to a.f!ac! ill of t.'"lCSe 9~els that lie .. unde:- a.."ly 
~ot"tion of the logic~ pel as it is map9ed to the dL~Lay sc:-e~~- The logical 
p~ therefore, will always m2.9 to at leas: one and 9cssibly ma.'lJ' di.spi.ay 
~L"t~ Note U1at i! the widt."l and height of t!:e logical pel are both reduced to 
0, t."'le logic:ti 9el re<!uces to the dime!".siorJes:s dr:.wing 90L"lt. The default 
logical pel size is d::t = +0, cy = +0 .. 

A d:'a~vin;; kl~rnitive is dt:zined by an algorithm t."lat desc:-ibes as clcs~!y as 
poss.ole a precise ge-Qrnet:-ic 92.th. 'Fer exam9le, a WiE is a lee~ of points 
!ollowi.ng-_ a s+ .... ""aight line elgcrit."lm between two specified coor&ates. 7te 
physica1 ?ic~ure elements (pi:cels) through which t."le inf.L"lit=ly s.-nall loc~ 
point p2.S3es would !:Je ct-awn. The lcgic::..l ~el speci!icaticn allows ~'1e lcc:.!S 
point to ta.ke en specific dimensions, t.'ie:-eby actin; as a b'"-ge:- ~:1!Shn t.~at 
turns en accitional 9ixels as it t:':.ve.rses its ~eometric 9au'l and ger:er:.t:;s ~"le 
effect of li."le widt.'"l.. See Figure 15, 71hich is ill!.!.S-::ative of tl1e 299lic::.tion of 
log.ic::.lp el to an arc. 

The geometric alignment of the ~·.0u.'"1g' 90L'1t within t.1e logic2l pel Ls: 

·(a) Lowe:- left ccrnet" ii both ax a..11d cy are £:iCSitive; 

(b) Lower right comer ii dx is negative a.."ld cy Ls positive; 

Note that the new lengtb of the multi-•ralue cper~'1C::S! as set fn byt<: 1, a99lles 
to t.~e multi-v~ue logic2lpel size operai1.d of that DOi\1..-ll.'f comrri~.nd. 

I! adCiticr:al nume:ic eata bytes fcUo•.v t!:e logic::.! 9el size cat.a ~v~e(s), the•r 
~ 
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POINT 
?ATH 

5.3.2.3 ~~ 

Effect of logical pel siz~ on 
stroke wid~, in ARC ccmmand 

Figure 15 

Application of Logical Pel to an Are 

LOGIO.L 
?2. 

5.3.2.3.1 Command Format. This o~code is used to modify ~ararneters that 
describe the manner in which subsequent al9hanumeric characte!."s, mosaic 
characters, and DRCS are presented. The TEXT Ol?cod e takes a two byte, 
fL-<:ed format operand, followed by a multi-ve?J.ue o~erand whose intertxetations 
are shown below. (See Figure 16.) 
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bS b7 b6 b5 b4 b3 b2 b 1 

CXJo j1 jojojo l1!ol 

[X] 1 I. I , I 
' 

lXJ 1 I j T---I ''-~I 

Figm-e 16 
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TE:X7 

C?~~ANO {3YT:: i) 

ROTATION 

C!-iAR ?AT'H 

INT::.~-C:-;AR SrAClNG 

(BYTE: ZJ 

INT~:t- !=:OW S?AClNG 

MOVE: P.ARt..'r!ETE:~S 

CUP.SCR SI:'L=:: 



l 
l 

] 

5.3.2.3.2 Char<:cter Rotation. Bits bl e..!1d b2 of byte 1 are used to s9ecify 
~haracter rotation as shown in Table 7. 

Table 7 

b2 bl Rotation 

0 0 0° (default value} ' . 

0 1 90° 
1 0 180° 
1 1 270° 

Rotation c!?.uses the character field and the c~or to rotate counter~lockv-rise 
about the character field origin. This rotation is measured relative to 
horizontal within the unit screen and is indeoendent of the character oath 
charpath). The character field origin is u1e lo,.;er left corner of the chara~~er 

rota Figure 17). A )I tMa.jes_("'·9·Jalrl.o"'ulllo4 e,..ic.. chot"c.i:ers 
L)1cl~o~di""j diocY'it;c.QI MQrks.l U'f'\derl~...,es, DRCSJmosaiu QI'\,J sep«f<t.'t.e,/ "1"faics) 
ot c4ar.otcf..ev f;<[J. a-'e.a.£:fo.:.:-fe)b/ro"t~-t;,.,.. 0° s.,tL,a"tt-~e relative. f<>s;-f;o 

.c.. • • + 1 • ..1 c::.ARAC l ~~ · 
0 :;y + ~ e. c.. W\ a '1 e s . w I lo I V\ 1: h e FI -LD 

1 _1 L · " r .1 , ~ .., 11 c-k..t ... , 1 c:. 
c III.C'rJ. e-re/ :J • e .:t ~, 90o J ; • 

CtJARACTER 
FIELD 
ORIGIN 

Figure 17 

Charac te:- Rotation 

5.3.2.3.3 Character Path ~ovement. Sits b3 and b4 of byte 1 det:rmine ~he 
direction of the character path, that is, the direction in which the curser is 
automaticallv advanced afte!" a character is de!)osited. Table 8 desc:-ibes tl'le 
four ~ossible. char~a.ths. The charpa th is defined relative to horizontal within 
the W1it sc:-een and is inde£)encent of the character rotation. The deial.!lt 
cha..'"?a. th is right. 
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Table 8 

b4 b3 Characte: Pat."l Moveme."'lt 

0 0 Right (default). 
a· 1 Left. 
1 0 Up. 
1 l Down. . .. - ·· · ~ ... _ 

" 

5...3.%.3.4 Inte..-c~cter Spa~.. Bits b5 and b6 o! byte 1 ar~ used to 
determine the distance t."le C!!..'"SOI:' is moved (in multi9les of the character fie!d 
dime.~ion lying' 9erallel to tbe c.h.a.racter ?at."l) eiter a ci':ara.cter l.s ~leved 
or eite!" a S? ACE ol:' APB (bad<-~ ace) or APF (horizontal tab) charactef is 
received. This is known as the inter-character 59acing and ts as ceiined in 
Table 9. 

b6 

0 
0 
1 
l 

0 
1 
0 
1 

Table 9 

l (default value) 
1.25 
1.5 

.. 
: ··· - . .: . : :.:. 

P-:-o!_:)ortional 59ac!ng 

.· 

., · ... 

The three f"1:::ed inte:-!ha.""2.cter 59acin~ (1, 1..25, and 1.5) ar~ int~!'?t'~te<i as 
multiclic::.tive functions of the dimer...sion of tr.e c~ent character field t."'la.t 
lies oarall.el to t."'le C~at.~ !n 9t'09Ct'tional S;;:>aced inOCe, t.":e inter-:!:a.racte: 
spaC: ... T'lg is a va.r1anle t...J.ac may be a function of t."'le wic-:..'1 of the actual ?att::::'l 
deoosited. as well as t.he cu..-:-~nt ch.e.racte~ size and !ont stvle. T~e ':lt''ODO i"~ . . - . . • -1 • l . •'- . • . . . • , . .. d ~ .. • , .a ;a. ' • • 

tion~ soaC!n;" ~o-or11. ... rn LS ~ :r·-.. ~el .• ·;. :oc:.!.:.e_ ..,t: .. t:s --! -~v-~..c::-"'<:::5•-s'!:~ 

-t:.;;:..;?-:""""··· ''·21 r•c:.w-=:=et':.! •• !~Thls.rnes.I1.S that the e..~act numbe!" of c.ha.rac ~~~ 
/pe:- une is noC~6cwn in ?t'09Crticnal S9ac:...T'lg mode, but it ~at le::.st as ~ 

/ cha..~c:e!"S k>.e!" line as ?I'Ould be allowed by the C!.lr.e:;,t Charac:er f!elc 
/ dime!"'.sions. The default intc:r~!'"..aracta:- ~acing Ls a fL"'tcd s-cace of 1. 

I • • 

I 
5~.2..:3 • .5 Inte...-3.ow S9e.C:..ng. 3i ts bl a..'1d ::,2 of byte 2 dete!:'mine the fnt::· 
~w spacing of cbarac~e:s, which defines the r~!.ative loc~tion of t.~e C!!..~OI 
when it is advanced to a new line in a direction ~e!:?e!1Ciccl.ar (-~Oj to t.1e 
c!'"..a.r?a!h, eithe!." automaticilly as desc:-ibed below or by the A.?D (line !c:ed) ol 

I APTJ (ve::!c:ll tab) chara.c:ers, as defined in Clause: 5.!..5. Table 10 shows ':...':! 
\ alte:-~ative inter'-!"CW spac!nss, which are int.:r?ret:d as mclti?lic::.tive tl.!.o:c-
\ . tions of :.'1e dimension of t.'1e ch.e.:acter field that lies ?e_~endic~ ~o t.": ; 

· ~ Ch.a."?S.th.. 

. HewE:ver e act\ c.ho/".cciP,- sh~ tt be.. <:...~_,p! e-l ~ ['/ co. H+r,::.. 
J .. I 

Wi~b;, fl..,e a,•(ct J~;n-{>Jbr-40- 'fh~ C~rl";-~-.:f. C~~Y~c·'fer f-ie\ 
(see. c.tQ.\.(::.e ~.3.)..3.~), . 



V/ ~ e ..., (..( r r ""J . 
·5-ixed or t',. o port:o~al ihi.u·-c~<tr;ocf~r- 1fa.:.r-"lJJ ;:;= 1-~e. c:.L!tt.rJ;_f ~.r ~i~'./ 
oriii"" •$ "~.~,~a .. cc.cl a(dv1-j fie: ~Ctar;,d~' S'-'tC~ -(;hqt 41vt('fdrT of' th~ 
coY;-eSfOv1d.II1J cho.Y'a~t~J:" ~;.~fofwou/# exc~~J the ~dJC:. JJ-5- i-he 
I.A ,.. ,' f s c. ,... e e V\ o r i ~ e 0 d t V C 5 ' ~ l 4 ( S : c. <:.! (> ... :: ; • J . ; , (, . ;. vA.; c L. d e <" C (' ; b ~; 

Table 10 " · -
F.!:CLu)J~"' o~c+o ......... <ti,'c A.f~ (cau·:.ti" r-eiuPn)r. ..... d AP"t> (l;ne f~~cl-se.e. 
cr c:~ ~re 6.1.~.1) .. .-e eY..<?c .... t~d. 

b2 bl Inter-row Sf?acing 

0 0 1 (default V2lue) 
0 1 1.25 
1 0 1.5 
1 1 2 

5.3.2.3...5 Move Att:'ibutes. Bits b3 and b4 of byte 2 aa-e used to define the 
relationship between movement of the . cursor and movement of the g:-a?hics 
drawing point as shown in Table 11. 

I:f ~"' ~vt.~-af;c: API< APD rs .... T.1t,le 11 
@~tr~h,.~~~s /;,y e!\ ~CJb~t-rv~;d)y r~c"i..,.-.1 A P:t A"!) 
~ &> 'f "e \.1C e 0 .... J r 0"' e A t' I{ A p ~ 
~.s ~~eCtt~,.) c:'I · .... A pi'~$",.-!e.J. 

J 

b4 b3 Mov; Attribute 

0 0 Move together (default) . 
0 l Cursor le2.ds. 
1 0 Drawing point leads. 
1 1 Move inde9enden tly. 

If the cursor and dr2.'Ning point are set to move tog~ther (00), then wheneve: 
the cursor is moved (such as •Nhen charactars are displayed) the gra?hics ?Oint 
is moved with it, maintaining its alignment relative to the cursor. Cor:e
spondingly, whenever L1e drawing point is z;Joved (such as with a geometric 
drawing primitive) the cursor is also moved so as to :naintain its alignr:1ent 
relative to. the dra•Ning point. 
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If the drawing ~oint is sat to las.d (10) ~'1e c~or, the."l eve:y time t~e dr~.:Ni.ng-
~oint is moved t.~e c':.l!'sor will move with it but not vic~ ve:-sa. · 

If the drawing 9oint and t.'1e c!.!I"Sor are sat to move ince9endently (!.1), then 
movement oi one will net a!fect t."le ~osition of the ot~e::". 

Movement of t."le C:-awin.g point should ne'le::" c.:!USa the c:.Irsot" to :e loc~t;d 
such that a.Irf 9art oi the character field incic.ated by the c~sor ?.Tould fall 
outside the unit sc:e~n. Should such a sit".Jation arise:, the cut"Sot" will ~e :oe•tod ~~ 
as c.!ose as £'CSSible to the d:'awing" 9oint without viola.ti"1g the above c~nditi~ 

. ·-·· ;-....... 

he alignment o£ the ct.-awil"lg" point corre59onds to the chs.racte::" field crigi.~ 
for t."le unda.roscore c:.!..l'"Sor ar.d block C:.!I"'Sor, end the cente:- of the c..;....ar:acte::" 
field !c:- the c_--csshair c~or and c!!Stom cursor. (So:~ Figure lS.) 

11 5.3.2.3.1 Cursor Styles. Bits b5 end b6 _of byte 2 are_ used to ce!.;rmL"1e the 
display style of ~"le c-..ll"'Scr as in Tible ·l2 and Fig-.='?" lS.. -

FI~LJ 
ORIGIN . 

-· ... ... 
Under.; cor~ Crcss-ha i r 

Cursor 
Custc..-z 
Cursor 

S1oc~ 
Curser Cursor 

r-----------~----------~----------~-----CrARACT~ 
FF~ D 

~~~~ 
-~~ 

~-~~ 



1 

i 

Table 12 

b5 bS Cursor Style 

0 0 Underscore (default style). 
0 1 Block. 
1 0 Cross-hair. 
1 1 Custom. 

The cursor is located in the position in whic.h the next character is to be 
de~osited. The underscore cursor is a single line the width of the c!.lrrent 
character field at the bottom of the character field. The block cursor ·is a 
solid block whose size is the size of the cu.-rent character field. The C!"JSS

ha.ir cursor consists of a vertic~lline and a horizontal line that intersect at the 
~enter- . of the character fie!d .and whose height and width. ar~ equal to U1e 
height and width of the current character field. The definition of the sha?e of 
the custom cursor is ief: ':o t'"'e-t.e::ninal-rnanuiacturer.-

- r:- . . .• •. - -· : -·. . . . j" 
... . .. 

5.3.2.3.8 Ch.a.racter ?'ie!d Dimensior.s. The multi-value ooerand cata. 
following the first t·.vo fixed fo•mat c£)erancs gives the width (dx) and heig-ht 
(dy) of the character field. .· 
If dx · is negative, the charac~er patterns are reDected about the vertical 
center axis of the character field. If dy is negative, the character patterro.s 
are rer1ected about the horizontal center axis of the character field. 

If tl:e characte!" field dimensior.s are omitted from the O£)era..r1d, then the 
current character field dimensions remain un~hanged. 

The default dimensions of the characte!" field a.re dx = a£)9roximat::ly 0.025 
(i.e., dx = approximately 0.000001!. 0 binar-f) and dy = approximately 0.04 (i.e., 
dy = approximately 0.00001010 ~inary). 

If additional numeric d~lta fellows the multi- value operand, the e.dditi:;;;al 
numeric cata is ignored. 

A presentation- proc-:ss shall not display text characters larger- tha.r1 ~he 
cur:ent character field dimensions. 

\\ T!.--e -G-o-..t- o.v.d posrt-iot" o£. alrL~~u~er;<:.. 'ib.'t c~cu-ac.terS w;"S.;., ihe 
\. ChG~rac.ie.- ]'C.e.l~ ~.s ~~fle .... et-<i::a.-&:o..., .. d<?pe·.-1de .. ..:.. E~c.~ s: . ..te-~ 

chorac-tc..:- shql( be C<l~'>"'fle+calt CO'o/lt.-4.i.."'!eJ ,va'th;i1 -,:1_,e 

area. deSit.,eJ by t~c curre~t ckaroclev {;e.[J. 
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5.3..2..4.1 Command 'Fc:-:nat. T:tis 09c~de is used to Set te:t-:ure a~~f::lute.s 
·that are ap9lied to t1e subsec;ue~t drawing- of lines, t1e highlighting of filled 
ares..s, end the pett2.rns used to fill areas (see Figure 19). 

oa b7 oG ~~ b4 'b3 o2. o-1 

[)<Jo111o1o o 111J 

1 

\. 

l 
., ___ __ __ _ .. -- . . ·· ·-·-·· ·- · -<o:_ ·~ --

- -- --··· • • • :~ ,-.--~-.-• . •-: .•. _. ___ ,._.._ ,..~ .·- ~ ~--"- · -- -- -~~--- ·.-· > " 

fX) .1 l 
• 
• 
• 

Fig'.Ire 19 
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5.3.2.4.2 Line Te:rture. Bits bl and b2 of byte 1 are used to set the line 
texture attribute, which dete!"mines the style of lines and outlines (but not 
highlights} drawn with the LINE, ARC, RECTANGLE, POLYGON, and 
INCRE.:VIENTAL LINE PDis (see Figu:e 20 and Table 13). The size of the dot is 
set equal to the size of the logic:ti ;;>el. For horizontal lines, the inter-dot 
spacing is the width of the logical pel, wh£le fer vertical lines it is the height 
of the logical pel. For horizontal lines! the height of the dash is equal to the 
height of the logical pel while the width (length) of the dash and the inter-dash 
spacing are equal to three times the width of the logical peL For vertical 
lines, the width of the dash is equal to the width of the logical pel while the 
height (length) of the dash and the inter-dash spacing are equal to three times 
the height of the logical pel. The inter-<iot-<a.sh spacing is equivalent to the 
inter-<iot spacing. 
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Figure 20 
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The algorithm for generating line textures ls left to the equipment designer-, 
and it should produce characteristics for ar!:litrar; lines that yield a visually 
consistent effect with that soecified for horizontal and vertical lines. All 
endooints of lines and arcs and. all vertices of rectangles and 9olygor.s must be 
plotted regardless of the line texture used. If the logical £)el size is 0, solid 
lines will al•Nays be drawn. 
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Table 13 

. b2 bl Line T.e.::tur-e 

0 0 Solid (default). 
0 1 Dotted. 
1 0 Dashed. - . . 

. . . 1 l · Dotted-dashe-i. . . 

5..3..2.:.4..3 Highlight. Bit b3 of byte 1 determines the highlight attribute. I! 
bit 3 is equal to 1, the..'l all filled ~ect.mgles, arcs, polygons, and inc=emental 
polygons are C...""awn in highlighted ;node. !n this moce., pe.rirnete.!·:s are du?.wn 
with solid line te~e ~ing t.'"le C!!:':"ent lcgiccl pel size in nornL"'lal black in 
color modes 0 e..nd 1, e..nd in the back~ .... und color in cdor mode 2- The· default 
state of this att=ibute is no highlight (b3 = 0). (See Clause 5.3.:2.8 for a 
deseiption o! the t.'"lree color maces.) 

5..3....2.4.4 Te::t'l.lre Patte • .!.!. Bits b4, b5, e..nd b6 are used to select the te:tture 
pattern to be used in filling r~ctang-les, arcs, 90lyg-ore:, a."ld inc:emental 
po~ygons ac::ordng to Table 14 a."ld Flg-..!I'e 21. 

~ llllllll 
So1id Ver:ic.:. i 

Rat.:..":ing 

.. 
Hori z::mt.:.1 
P-atching 

Cross
Hatthing 



.. 
; ~ 

' · .. .... . ..... 
~ ·/ .· , .. 

.... 

Table 14 

b6 bS b4 Textu..-e Pattern 

0 0 0 Solid (default pattern). 
0 0 1 Vertical hatching. 
0 1 0 Horizontal hatching. 
0 . 1 1 Vertical and Horizontal 

Cross-hatching • 
1 0 0 Mask A. 
1 0 1 Mask B. 
1 1 0 Mask C. 
1 1 1 Mask D. 

The width and spacing of hatching lines in the vertics.l hatching ~attern are 
equal to the width of the logical peL The height and spacing of ha tc::bg lines 
in the horizontal hatching pattern are equal to the height of t.'"le logical 9el. 
Re~..strati_cn of the ~at~erns must be maintained acrcss fi~res. ~I~-~.,.~ 
~~OJ~·~~ ~~L-e.·-~-~ 
Tne programmable texture masks A, B, C, and D are defined usir:g the DE:F 
TEXTURE command. 

5.3.2...4.5 M.e.sk Slze. The block of coordinate data following the first byte of 
the operand specifies the mask size (dx, &J) to be used in the step-e.nd-repeat 
process for masks A, B, C, and D. This process takes the selected tex!ure 
mask, scales it to the specified mask size~ logicilly cove:-s the ~ven object 
with contiguous copies of the mask, and then deposits the in-use color(s) in ill 
pixels indicated by the mask ~attern. This 9rocess takes as its . initial 
reference the origin (0,0) point of the unit sc:een in order that registration of 
the 9attern may be maintained across fi~es at c.ny given mas~ size. 

The default mask size is dx = e~proximately 0.025, dy = approximateLy 0.04 
(the default char2.cter field size). The sig;1 bits of dx and dy are used to 
reflect the mas~ pattern within the mask field in a manner similar to 
reflection of text character fields. 

If the mask size ooerand is r.ot oresent ·Hithin the TEXTURE PDI, t.he!1 the· 
cur:ent mask size is not changed.· Ii c.dGit:or.al numeric data follows the i:las~ 
size operand, the additional numeric data is ignored. 
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5...3..2..5 SET COLOR 

5...3..2..5.1 The szr COLOR cor.une.nd is u.sc:d to suedfV' color values aoolied to 
all subsequent drawing c~mmands and alphanumeric cha:2.cters. -- Thre~ 
dii!erent color modes cm be selected, the choice of ·.vhich dictates the !)rec!se 
interp~tation of the two color control c9codes, SET COLOR and S~ECT 
COLOR. The color mode CEll be set to 0, 1, or 2 via the SE!...C:CT COLOR PDI 
as described in C12..usa 5.3.2.5. Color mode 0 is desirned to suooor: these 
situations in which the in-use dra·Hir.g color: i.s directly spec!.!led as a c'::llot" 
value. Colors ~Qc--:; Qo implicitly defined in color map in t.~ mode. Color 
modes 1 and 2 are designed to make eX?licit use o£ a color map ·capability. • ··· 
That iSr t.~e in-use drawing color is specified as an ordinal numb~ that is '.lSed 
es an address into a look-up table that ?rovices the actual color value. 

To ill.t.i.strate the dif.fet"ences betweeri the t.'l.ree color rrtoces, con.sic!e!" the 
e.~ample o! ·.vritin; text. In color mode 0 t..~e color is set directly e.!'ld t:'len 
e..p9lied on!y to the foreg:-ound pb;:e!s, i.e., only to the ~i."{els that comprise the 
character- ~atten. In c-::llor mode -1 tte c~lor is se!ec:ec! from t!'le c~lor ::.ap, 
and again a99lied only to the foreground 9i.'tels. In color mace 2 cot.~ 
fore~Uild and bac!q .. :)l!."l.d colors are seiec:ad from the color 1n2.9 and t.'":.en 
ap9lied to ~1e fore~ound and badq;rcund 9i:c=ls respectively~ 

The color map is usad to c~nvert, at d.is-9lay time, the coloc- map adce.ss stc:-ed 
for e.2.ch 9ixel in t..~e di.s?lay storage medium into an actual color value fer ~':at 
~i.xeL The number oi bits (N) L"l the c~lor rna9 acdress (i.e • ., the nurnbe:- of bits 
k'er 9L~el in the diS9l.:.y storage medium) is, by design, smalle:- than ~t;e i:1.!rni:er 
of bits (~1) in t.1e ac:-.!2.l color value stored in the color mao (Lc., tte width of 
the color map). This £Jrovides, among- ot."ler trj~c-s, an increz.sa L"'l the. tctal 

numbe of ~ossible display colors (up to 2M) •,•;ithout an mc:-e~e in t.he size of 

the dL~lay storage medium, with the c~nstrai.i"lt that not more t~"l z.N color's 
C!!.ll be di.sp lay e-j si w ul t2.n eo usl y. . . 

Complet.,1y de!1nin; a c~lor in color mode 1 and 2 takes two st~9s. The c~lor 
values stored in t.'1e color mac must be sceci.fied and the c::>lor mao acc!:-e.ss 
(i.e.., the ordinal nur:1be:-) to be as:soc!ate~{ with the in-'..l.Se era wing c;lor · must 
be sued.t1ed. !n c~lor modes 1 and 2, the SET COLOR ccnt:-ol oer!or::1s ~e 
fcrmel" function ~"l.C :he SELECT COLOR centraL ~eriorrns the !E.t'te!" function
Note that t.'1e color ma9 e.99lies to t..'le entire di59l...s.y. A change in t.1e color
mao will immediatalv be rer1ected in tte color of all oLxe.!.s 'Hhcse a..sscci2.ted 
col;r mao add:~s.s ocints to the color mao ent:-'1 t..1at haS been changed. - . . . . 



I 

1 

1 
1 

The following relation between the numbe: of bits (~) in the color map aderess 
e.nd the number of bits (:YI) in the colo:- values stored in the color map is 
recommended. 

M ~ 3 (N-1) 

The SET COLOR oocode takes a multi-value ooerand and is shown i..Tl 
Figures 22 and 23. Th.e color value operand is used to define a color according 
to Figure 23. 

b8 b7 bG b5 b4 . b3 b2 ~ 

(XJol1!1l111loloi 

Six bits from 
first data byte 

Figu:re 22 

Six bits from . 
second data byte 

SET COLOR 

color 
values in 

I 
••• - --order of 

GREEN_j I I 
RED 

BLUE 

GREEN-------~ 

RED------....J 

BLUE-------~ 

Green, Red arid Blue specified 
in order of decreasing levels 
of intensity two triplets per 
byte 

Figure 2:3 

Color Encoding Scheme 
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In color mode 0, this sets t."le in-usa r.r:..wing color. This color ~ema.bs in--.!Sa 
and is ap9lied to subs~e:1tly rec~ived a!?hEnumedcs and pictcr:a.l drawL'1gs 
until changed by either another SET COLOR comman~ t~e R~ET command, 
described L-1 Clause 5.2.~::Z.,9 or the NS'E. control c.~acter, desc:-ibed in 
Clause 6.1.C.SThe cefa.ult drawin; color in color rncd~ 0 is white. A bac!<g:-cund 
color ca.rmot be speci.r1ed in color mode 07 that is, cilaracte: patterns and 
pictcria.l drawings me.:ely cver·Nrite the e.:d.sting contents c£ the dL'1Jla.Y 
storage m e<dium. · . ·- .: . . . 

In color modes 1 a.'1d 2, the SET COLOR command is usad to !cad colo:- values 
into t.."le color map. The address o£ t.."le entry to be lceded is tz.!<en to be t.'":e 
one indie!!.ted by t..1e in-use C:::a\ving color ("Nhich must have been set pre•riously 
with the SEL.EC1' COLOR. commEnd). 

If t.ie ma.:timum sae e.Tlt:"J (i.e., nurn.be.: ot bits} t.~t the color m2.!;) ~"l 
accommodate ts smaller than the numbe o! bits 9rovided by t."'le SET COLOR 
09e.roan~ the 09~-.nd is trurlC!!.ted and only the mcst sig:rii1c~"'lt bits are usa<!. 
If' the ma.~rr.um size entry that t."le color map c:a.n a.ccommceate is ~~:- t:.';an 
the number of 'bit orovided bv t."le SET COLOR ooeranC.. t.':e coe.:and ts ~a.cided • 
with zeroes. The ma;cimum c~lor fraction attainaole given t.~e nu.nber of bits ~
sueciiied in t.':e color value ODe!'""'-Dd shall be inte!"!)r~te<i as~full saturaticr-. -. . 
I! t."le SEI' COLOR command is implicitly re9~ted vi2.. t.~e senc:L""!g of 
additional r.ume!:'!C Cata, t.."le .acC'ess . o! the c_olor ;nt:"'J tO be c...".a.n~ 
auto e..'lted ~no:- to the e::o::ecutlcn ~1 t.":e new opc:cde •. -1 his "'-= 

ect t."le e <t-~win;- c::J.tor. · .. · 
. . . . . . . - · .. ": . . ·- ,, ..., . - .. 

I! no ooe"2.4"1d fellows 2. SZT COLOR ooc-::ce, the t:'::.."1SS~'"'e!!t c-:.J.or is sat. IT 
~uent color is selectedr tben any iowel" order p.la.n~ would show :trouf;h i 

~ ~ the <fupl2.y. ('These lower orce: planes could c-:r:-es;>cnd tc 9la.nes wi t."l a. lower · . 
. _ :J ~· . Z vel!!e in a multi~l.a.T'l2..r terminal 2.rchi t2ctcre or m analog •rid eo signal LT"l · 

) ... ~ ~acolic:..ticns whe:-e t."le vide<:~te~ disulE..v is suoe!'imcosad over a Stz...'1Card 
\ ~~ tclevi..sion imag-e, e.g.~ fer C~;Jtioning.) . If .there are no iower or~et" ple.'les cr U 
\ tra.n_~arenc-J is not irn9lemented, then the t:'an.sgar<;nt color shews as ~la.cx. 
t~ . 
? The default conta.'lts of the color ma9 are de!1ned ac~orc.ing to the a.!;"crit!1r.1 
~ ~~ desc:iberl below: . . . . .... 

:j 

~~ 
\.J.~ 
~·~ 
~, 

= nur:1be-: of bits in the cdo.- m2.9 aderess 

= numbe.: of bits ln the color •talues (i.e., width of the color m2.9) 

3(~-1) as S?ed.fied ~r-:viou.sly 



The 5rst half of the default color map is used to store a complete, uniformly 
spaced ~ey scale. This comprises the orde:ed set of colors where R = G = i3. 

(Note that if :vr = 3 (N-1), there should be exactly (2N)/2 g-rey levels incluci;1g 
black and •.v hite.) The second half of the default color ;nea is used to store a 
full range of hues equally spaced around the 9erimete: of the hue circle. The 
hue circle is shown in Figure 24 and is defined with the tr.ree primary colors 
(red~ green, and blue) lying equidistant around the circ!e with blue at 0°1 red · at 
120°, and green at 240°. All other hues can be obtair.ed with various 
combinations of these three prim2..!"ies mixed in tJroportions that are a function 
of the position . of the desired hue on the hue circle. The algorithm for 
obtaining the RGB values for the default hues, which lie equally spaced around 
the hue circle starting at 0° and proceedir..g counter-doclcvise, is as follows: 

Let 

h = desired hue 

ang h = the angle of h 

pl = the closest primary to h 

ang p 1 = the angle of P 1 

p2 = the second closest primary to h 

the angle of P 2 

the furthest ~x·ima..ry from h 

The 'r'alues of ·the primaries in the RGB system that must be combined to give 
the hue h will be: 

1) P 
1 

= 1 (i.e., all bits set 1) 

2) p 2 = I ang h- ang p 1! 

60° 

3) P 
3 
= 0 (i.e., all bits set 0) 

Table 15 sho·.vs an example of a default c:::lor ii1C:.? for ~ = ~ and YL = 9. 
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@ YELLOW 180° 

® 
90° 

J:~~ 24 

Sele-::tion of Default Colors 
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Table 15 

COLOR COLOR VALUES 
MAP 

ADDRESS R G I 8 

0000 000 000 000 
I 0 0 0 1 I 0 0 1 0 0 1 0 0 1 ,, 

0 0 1 0 0 1 0 010 0 1 0 

0 0 1 1 0 1 1 0 1 1 0 1 1 

0 1 0 0 1 0 0 1 0 0 1 0 0 

0 1 0 1 1 0 1 1 0 1 i 0 1 

0 1 1 0 1 1 0 1 1 0 11 0 

0 1 1 1 1 1 1 1 1 1 11 1 

1 0 0 0 000 000 11 1 

1 0 0 1 1 0 1 000 1 1 1 

1· 0 1 0 11 1 000 1 0 0 

1 0 1 1 11 1 010 000 

1 1 0 0 i 1 1 1 1 1 0 0 0 

1 1 0 1 0 1 0 1 1 1 0 0 0 

1 1 1 0 000 1 1 1 1 0 0 

1 1 1 1 000 1 0 i .II 1 1 

Default Color ~ap for N = 4, M = 9 
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5.3..2.5 S.c...LECT COLOR 

5..3..2.5.1 The SELECT COLOR opc:=de is used to set the color mode as well 
as salect the in--..t.Se cole:" for mode 1 a.."'ld 2. (See Figure 25.) 

1~sl 

Sa!CT COLOR 

OR~WING c::t..OR 
(MOOES 1+Z CHU'1 

9ACXG~OUNO COt..CR 
(MOOE Z CNt..'l'1 

The SELECT COLOR cpc:=de ~'1 take zero, one, or t-;vo sili?;!e-•ralue oper~d.s. 
Air; additional nume:-ic data is ignored. I! tbe SELECT COLOR opc:=de is 
! 11 d ,.._. . l d 0 . . di t d. ( ..... • . . . 1.. o owe ...,-: no opeanc.s, c:=.or mo e lS m •c!!.e . s:::; .a.·----~ t:: 
• - t• , >. 1 ..l - ..1 , • '- • ··~ • , ' J.. • • • ~ • ~ 1 • 
'"i0~121a_) .. c-!-'1C; --·'""· -~:-~, cu*i& ·u~- l-..... ----tl--Z! c::::::;;e _s:;.erna.:- :s:;o:&-
~-:--~ The te:-mir.al will rernci.'1 il1 color mode 0 un~.l e!L'1er a.not!:e:- S:=:!.ZCT 

COLOR comm2.nd wi b operanes is C'eceiveci or the color mode is ch~'1g-ed -.vith 
a R.ES'ET c:=mma.nd (cesc:-ibe-d in Clause 5.3.2.9). While in ~lor ;ncde 0, t.':e 
SET COLOR cornm~d is used to set t.'1e in-usa drawing c:=lor, as desc.:i!:ed in 
the · previous sa-:t:.on, and t.'1e SELECT COLOR command is not used. 

If the rrumbe:- of bits of color map adcL.-ess (N) implemented is le!:S t."lan t.'1e 
number- of conc:!te~ated bits available Ll'l a. single-value O'?er'a."'ld (6, 12, 18 or 
24 de?end.L"'lg on the si.f'lg:e-value ler~h c9e::-and of the mcst C'~cen t!y ~-=c~ived 
DO (1U .. .L."'i com ma.."'ld o:- t..'le cef.a.ult of 6 i! no DO MA.L.'i c::lm :nand has :,een 
received since a R:::S'ET or NSR command), only the righ orce:- bitS are 
signif!c2.Ilt. rn othe!" wcr...:._s, the :.ur:1ce::- cf bits r~uired to spec!fy t.~e color 
map z.cd:ess is leit ~:;1 ed wi t.'-.i."'l the si.""..;le--talue ope:-a.nd. For e.:'l:ampte, for 
the default sing-le-value c9e!'and le!".g-:....'1 of one byte and a fo:Jr t:it c:=lol" . u.a.p 
adc.-ess (::-t'=4), the receiving 9resantaticn S'rocess responds ~o c5 t.hrcugh ::::3 
and ignores b2 a.11d bl of e.e.c~ colcr- ma9 acc::-ess operand in t.":e SET COLO?. 
and 3LL'i'K cor.1:-:12....'1C.. !f t.":e numt:e:- of bits of color :-:1ao acces:s (~) 
implemented is gre.e.te!" t..'l2 .. n the number of conc.:?.te!'lated bi:S ·available L'1 a 
single-value cpe:and (6, 12, 18 or 2~), trailing zero bits c.re su;;plied by t!:e 
re-::eiving ?resentation 9roces:. 



5.3.2.6.2 If the SELECT COLOR o~code is followed by a single o~er:.nd, 
color mode 1 is indic2.ted. (This has no effect on the color ma~.) The terminal 
will remain in color mode 1 until either another SELECT COLOR command 
with 0 or 2 operands is received or the color mode is changed with a RESET or 
NSR command. While in color mode 1, the single o9erand following the 
SELECT COLOR opcoce is used to set the in-use drawing color- that is applied 
to subsequently received al~hanumeric text e.nd pictorial information. Note, 
again, that the in-use drawing color in this case is an ordinal number- that 
re~resents e.n address in the color map in which the actual color value was 
previously, or will later be, loaded with a SET COLOR commend. A 
background color is not specified in color- mode 1, rather, alpha.''lumerics and 
pictorial drawings merely overwrite the exi.sting contents of the display 
·storage medium only where the in-use color is applied. 

5.3.2.6 • .3 . If the SELECT COLOR o~code is followed by two o~erands, color 
mode 2 is indicated. Again, the terminal will remain in color mode 2 until 
either another SELECT COLOR command with 0 or 1 o~erands is received or 
the color mode is changed with a RESET or NS?.. command. While in color 
mode 2, the first operand following the SELECT COLOR opcode is used to set 
the in-use drawing color and the second o~erand is ~sed to set the in-use 
background color. Characters received while in color mode 2 will be C:awn in 
the in-use drawing color over the in-use backg-round color, which occupies the 
remainder of the character field. For the special case in which the two 
operands are identics..l, i.e., the in-use drawir:g color is specified to be the 
same as the in-use background color, the in-use <!:awing color is;· instead,· left 
at its current value and oPly the in-use background color is changed to the · 
value specified. The in-use background color also a~~lies to the highlight as 
well as the alternating colcr in the line and area texture ?:.tterns, as described 
in Clause 5.3 .2. -!. 
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5..3..2..7 BLINE: 

5..3..2.7.1 The BLINK opc::de is usc:d to c::..usa a c~lor map e.nU7 to 9edccii
~y altemate between two colors. 

be b7 bG b: c4 b3 bZ ci 

c><Jol111!-tl1j1j11 

I 
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5.3 • .2. 7.2 The mechanism for performing this is a blink process. This process 
periodically overwrites the contents of the cur•ent in-use drawing color (the 
"blir.!{-from" color) and substitutes the cur.ent contents of another entry in the 
cole:- map, which is called the 'lblink-to11 color. The blink-to color l.s activated 
for a period of time k-nown as the ON interval. The blink-from color is 
activated for a period of time known as the OF'F intervaL The. ON and OFF 
inte:va.ls alternate with e~ch other. A phase delay may also be specified, this 
beir-5 a delay in the start of the ON inter1al referenced to the start of the ON 
interval of the last active blin.l< process defined. If multiple blink processes 
have ON or OF'F intervals that expire simultaneously, they are . processed 
sequentially starting with the ·most recently defined blink process ~d ending 
wit.1 the least recently defined blink ~recess. In this case, each blink process 
takes as its input the color map that resulted from the previously executed 
blink process. 

5.3.2. 7.3 The first single-value operand following the BLINK opcode is the 
blink-to color specification, specified as a color map address (see Clause 
5.3.2.6.1). The next fixed format operand is the ON interval specified in-units 
of 1/10 of a second. Only bits b6 through bl are used for this specification. In 
a similar manner, the next fixed format operand specifies the OFF intervaL 
The fourth fixed format operand specifies the phase delay, also in units of 1/10 
of a second. If this byte is omitted, a i?MSe delay of 0 is mdicated, and if 
there are no currently active blink processes, it is ignored. An ON or OFF 
interval of 0 is taken to mean ter:nina ticn of any active blink proc2ss on the 
blink-from/blink-to color pair (see Figure ~S). 

5..3.2. 7.4 Defining a blink process on a ?air of blink-to and blink-from colors 
automatically terminates any previously defined blink proceS.s ope~ating on the · 
same pair of colors. If no operands follow the blink opcode, then all blink 
processes utilizing the cur~ent in-use color as the blink-from colol •.vill be 
terminated. The original blink-from color should be restored (unless it has 
been changed explicitly by a SET COLOR command) when all blink processes 
using tJ-..at blink-from color are terminated. 

5.3.2. 7.5 If additional cata follow a completely specified blink :;:recess, then 
the BLINK comma.r1d is implicitly repeated, with the address of the blink-from 
cole:- being automatically incremented prior to the execution of the new 
opccce. The in-use drawing color is not aifec ted by this incrementing • 
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5.3..2.3 w Al""T 

5..3..2.8..1. The W A.IT c:=mmend is used to c.::.use a delay L"l ?recessing. for a 
speci11c time intel:"Val. 

The wait inte!'val starts at the comoletion of t.~e e~ec':.lticn of tile command 
~receding WAIT or t...~e receipt o! the.W.-1-.J.'T comwe...''ld, whic::eve!' CCC!.!..'""S late:-. 

·:.- ·· · ·- · . 
.... . ·. - . : .. : t.:.·:.; : .. . 

' . .. .. . . -. : .· . . -·· ' .. . 
.. 
. -- .;. - .. 

:...· ·· .·-- .. ..... . . : .; . - .- . . . ': .· . ~ ~ ·- -
b8 b7 ~ 1:::5 b4 

jX] 0 1 1 1 

~I 1 0 I 1 I 1 

~ ~~ 

~ 0 . 
I 1 I 0 I 

FigiJre 27 

01 

1 

0 I 

WAIT! 
t' 

.. . ..:. .: : .. . 

5...3...2..8.2 The first byte of o9erand Cata. following the W }• .. :"T 09code mt:..st 
follow the format give:i in Fi~ 27. T~e ne:ct byte of ope::...'1d ca ta gives t.'"le: 
time delay in units of 1/10 of a second (64 btn2.r} coded values). Only bits bl 
through b6 are USed fer this £'Ur?CSe. If cny acditional d2.t..a. by1:es follow, they 
are tte~ted 2.S additional 9e::cds of waiting time, e2.ch period oe!.ng specified 
L."lde?encently by e~ch data. byte. An ope:and of zero indic2.tes e. ·.¥ait inte:Oval 
fer a. mir....imum duration L":at is implementation de;_:endent. 
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5.3.2.S RESET 

5.3.2.9.1 The RESET command is used to selectively reinitialize the control 
and att::-ibute parameters to their default values, clear the scre~n, set the 
border color, home the cursor, and clear the DR CS set, texture attributes, 
macros, and unorotected fields (desc:-ibed in Clause 6.2). The RES'ET' cocode 
takes a two byte, fixed format 09er-and. The order of execution of the resets 
is byte 1, low order bit (bl) to high order bit (b6), followed by byte 2, low order 
bit (bl) to high order bit (b6). The R.E.S:C:T opcode and its operand are shown 
below. (See Figure 28.) 

b8 b7 b6 b5 b4 b3 bZ b1 

IXJo 1 olololo o RESET 

-----~>: DOMAIN - COLOR 

CL£AR SCf\EN/9CRC~~ 

1'-: 
, 

' 
_ ..... 

.· 
Figure 23 
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TEXT 

BLINK 
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TEXTURE 
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•./ 

./ 

J 
v 

\... ' 

5..3.2.9.2 Ope:cmd Bytes 

5..3.2 • .9.2.1 Op~-nd Byte 1 of RESET. II bit 1 of byte 1 eqt!.2.!s !~ the 
DO~!AL'N' ~aramet.ers a.re ro:s.ee to their default values. If b1 is 0, . t."le DQ~y!_.!_IN 
£:la.rameters are ur.cha.nged.. 

Bits 2 and 3 of byte l modify t.'i.e C::)lor mode a..r1d/or c~ent C..a.win; C::)1Ci." as 
shown in Table 16. · .. .... . . · .. . ; _-:·· 

' / 
.,? /' ...u-e-r 

. /!!f:~::~ Table 15 

-----------------------------:...;./ ___ ~d_:..--:::_~_ . ...-..,..,._:-7 ~-:-:: ,~ 
. / -~-£<·~c b3 b2 

0 
0 

0 · 
l 

Calor mode 

No action. / 
Sele-=t ~lor mode 0, i~a.!iza-i.n:clic!.t 
~lor-rna~f-4-t-a"ci.sts • .!o.- ~ - It / 

1 a 
1 

Select c-=lor mode l and set cclcr mao to 
default colors. · 
Sele-:!t color mode l, set color mao to 
default c-=lors, a.!'ld s.et the in-use C::-aw"ir.; 
~lor- to white. 

/AX_~_;~ 

l 

. f~y5;c~tf J;,pi~T ~ J-'Pa 
Bits 4~ 5, and 6 of bvte l c.!.e~ the .:L. _:::: ;nd/or borde!:" ~o :.'"le c~lcrs shown L"1 

• ~ I V 
Table 17. ~ 

The border~ds the ~hysic:ll cii:splay a:ea end may only be set to cr.e 
color at a. time. (Sa93e- a:~ ,;;-h:rsi-aeJ d.:.:p 1 :.:·..a:e~OQ-:.:· ...... ~se7-

T.able 17 

b6 bS b4 Coler 

0 0 
0 0 
0 1 
0 i 
1 0 

• r 
0 N' 0 aCtiOn. --- )'\ 0.., I ,.,. r{ • 

1 P'4y~it'?J1d~r~.r Cll"e~-S-. ____ totS"lac!<. . . 
0 f hy~i~~l JtsD 1<!-y-a-,.::fl"~ -Se-::--oo.-r co c~:-:-ent c.rawmg c~lor. 
l r Bcrde:- to rala.c!<. n.o.,,."::: l 
0 ~ "' ~to c~r.ent d.ra•Ning c:Jlor. 

1 0 

~.-< 

~ 
~-r 
0 ~ 

~A 

* "t "'u . 

1 1 
1 J'J.r~ir~tl J;sft"Y ;y;-~?( ..Se:. ____ and coree? to cur:-ent C:2wi~g- c:Jlor. 
0 ,hy ;:~.r J;,pl.o.... O'i-ea -Se. _ ~ ~o c!.u-:ent qa·.ving c:Jlor anc :a:::: a:~~ 

~, to·f5l:acx. .., O.,.t.,. e I 
1 1 1 Yh J-!U~11f,~;>k;-~ S~'1" m d ::or?e:l to .e._rac!<. - h. f7l'r1; ..,_a r 
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5.3.2.9.2.2 Operand Byte 2 of RESET. If bit bl of byte 2 equals 1, the cursor 
is sent to its .home rosition (top left character position on the screen) and all 
text parameters (from the TEXT opcode, from the Cl set and the f=e::+a- iJ~~ rv.<(;·· Ji 
D?s.w.H;s-.'.:ed are reset to their default values. . If b1 is 0, the text 
parameters and the cursor position are unchanged. 

If bit b2 of byte 2 equals 1, all blink ~rocesses are terminated. If b2 is 0, then 
blink processes are not affected. 

If bit b3 of ~e 2 equals 1, all unprotected fields are c!1anged to protected 
stat~ but th 

7 
on tents are unaffected.t If b3 is 0, ~np~<?t~cted fi~l~ ,2Ie left 

una!.:.ected.. . ) . Ht>wevev + .. ~:-·eld d~f,,:'fu;•tS (e'W(ce}Jt -ffv~ 
o;S-+1-te.a.::·hve:fae!d «t"e los~os .... ~UQs a.vay~af~ s:ir~cc"f<lrr:s..,..qi""+~.:-d for 1.1~~(' 

If bit b~ of byte 2 equals 1, all texture attributes are set to their default eJ:.g-:1 c:t. 

v.alues. The four programmable texture masks are not cleared. If b4 is 0, -tr•~>.,,r.~t 
current texture attributes are not changed. 

If bit b.5 of l-yte 2 equals 1, all macros are cleared. This includes transmit
macros. If b5 is 0, macros are unaffected. 

If bit b6 of byte 2 equals 1, all DRCS characters are cleared, that is~ all 
character positions are set to the space character. Ii b6 ~ 0, t.I1e DRCS 
characters are unai!ected. 

I! the RESET command Ls received with no operands, it is interpreted 25 if it 
had been sent with all bits in both bytes set equal to 1. If only the first byte is 
received, the second byte is then interpreted as if it had been received ?lith all 
zeros. If more than two data bytes are received, the additional bytes are 
ignored. 

For descriotions of transmit-macro 211d DRCS7 see Clauses 5.5 and 5.5 
respectively. 

5 • .3.3 Geometric Drawing Primitives 

5~.3.1 POINT 

5.3.3.1.1 The POINT opcode is used to perform the t·.vo most basic geometric 
dra·sing operations, that of establisi:ing the coordinate at which to commence 
dra·.ving 211d that of drawing a point. A coordinate pair :nust always be 
scecified with this command to set the drawing position (SE'T). Optionally, a 
dot may be drawn (i.e., made visible) at the specified coordinate ?Osition 
(POrNT). The coordinate may be specified either as an absolute (X, Y) position 
or 25 a relative (cx,dy) displacement f::cm the ?revious dra•.ving [)OSition. (See 
Figure 29.) 
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A s e.=ies of coordinate 9csition.s followL'1g a ?OI.:."iT o9code may be usad to 
draw a £'Oint by ?oint graph. 

5.3.3..L.2 Commanes 

• 

/ 
example· POINT 

'F'"l.gUI"e 29 

POINT 

:. .. .. .. . ·- . . 

: .. _: r:·.: . ~ ·.:.-- .. =-- ~ --· · : ... · -~ _ .,: .... .. 
: • · . • . ·...: o.; ..:... .... · ,.. : . :. 

. .. ~ --.. ·: ·.....: .•·· . 
,. ... . ~ .... ...... ; :· ":'"' ~ •.· 

·. " .. : ;_ .. :. .. :-: . ·. . .. . .. - .. .. 

. . -· :·; .. : ..... - . --- . 

5..3.3..1..2..1 Gene..roa.L 
to 5.3.3.1.2.5. 

The corn~2.nds u.sad are <!esc:-:.bed in Glause.s 5.3.3.1.2.2 

: - .. -~·- - ... . - .· 

5..3.3.1 • .2.2 POTIIT SZ'1' (Al::solu~ In~JJle). This opc~de sets tl:e d:awing
ocsiticn to the absolute coorenate..s sued.f!ed. A dot is not dr2.wn4 (See 
Figure 30.) 

'b8 b7 b6 b5 b4 b3 b2 b-1 

C><J o 1 1 I o 1 o I 1 I o 1 o j ?01 Ni S~ {AS SO LUI~) 

' 

I : I 

X 

Fig'~ 30 

POINT SET (Absolute, Invisible) 
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] 

1 
J 

1 

] 

5.3.3.1.2.3 POINT SET (Rel..3.tive, Invisible). This o9coce sets the crawins 
position to the coordinates obtained by adding the displacement specified to 
the current drawing position. A dot is not C:awn. (See Figure 31.) 

b8 b7 b6 b.5 b4 b3 b2 b1 

[XJ o I 1 I 0 .I 0 
1

1 I 0 
1

1 I ?OINT SET (R£L).T1VE) 

[X) of I I 
I 

• • • 
OR.AWlNG POINT OIS?L.AC~MENT 

c!X d"t 

Fi~31 

POINT SET {Re.lstive, Invisible) 

5.3.3.1.2 •. 4 POillT (Absolute., Vlsible). ':'his c~coce sets the <±-awing ~osition 
to the absolute coordinates specified anc draws a dot at that point whose size 
is determined by the logical pel size~ and ·nhose color is determined by the in
use color. (See Clause 5.3.2.2 :or a desc:iption of logic2l pel.) (See 
Figure 32.) 

o8 b7 b6 bS b4 b3 b2 b1 

[X)oj1 1olo]1l11oJ ?01 NT ( ASSCLU TEl 

~ DRAWING PCIN7 CCOROWATES 

.......--::r-1_;__ __ --i----~ J 
• • • 

X '( 

Fier..:re 32 

POlliT (Absokte, Y:Sible) 
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5..3.3..1.2 • .5 POINT (Relative, V~:ble). This opcode sets Lie drawir.~ 9csition 
to the coor&..at:..s obtained by adding uie displacement 59e~ified to tbe 
C"..!r":"ent er~wing position, a."ld G:aws a. dot at that ~oint whose size is 
dete:-mined 'oy Lie logic:ll pel size, and whose color is determined by t..'1e in-use 
color. (See Figure 33.) 

b8 b7 t-6 bO b4 b3 

[)() a 1. 1 1 o I o 1 1 

• • • 

b2 b1 

d'f 

. Yigure 3~ 

POINT { RSLATlYE) 

' ~ :--. 
: ·. - ., 

. : .· ........ .. 
- --· :·.· -,· -- ..... ··-- ... -. 

CRAWING POl:iT. OIS?UC!:.,;~"fi 

; - •. · · ~ .... . - ··· =· 

POINT (Relative, v-~.ble) 

5.J.J ..2 L1NE 

S.J.J..2.l The LINE command is the se-:ond most b.=.sic geomet:"ic cawing 
operation. The d.i=ection and le:-..gL"l of a. line are specified. 'oy t.ie enC::?cints. 
The· initial C..-awi.n~· 9csition of a line d...""awing operation may be ei:ne:
explicitly sp~!i!ed within the LIN:: cpcode or inter?reted as beir.g L"le fln.al 
pcsition of the ~reviot!S drawing cpcode. T.1e final drawin; 90Siticn for a line 
s~ent may be 59ecifie<i ei the: a.s a relative (dx,dy} di.spl.acement from t.l"le 
initial 9csi ticn ':r as an a.bsolu te (X, Y) coorci:ia te. The line Ls drawn in t!":e L"'l
use colons), h.=.s e. width that Ls determined by t.ie logic.ti 9el size, <L'"ld a 
te~e dete::-:1ined by the line c!.lrr-ent tex-:~e attribute. (See F!gure 34.) 

The r.rn=: 09code may 'oe used to C..-aw a line gr-~9h from a t2.ble of numbers 
descr:b~ as absolute cr r-elative c::c.-dkates in t..~e same mar:ne:- as t.~e ?OL"{T 
opc::de. 

... . 
-o~-



(dx, dy) or (x, y) 

~ 

exa1.1ple line 

' 

"-..final 
drawing 
posiUon 

initial drawing position 

5.3..3.2.2 Commands 

figure 34 

L1NE 

5.3..3.2.2.1 General. The commands used are described in Clauses 5.3.3.2.2.2 
to 5.3.3.2.2.5. 

5.3..3.2.2.2 LINE (Absolute). This o9code draws a line between the cur:-ent 
drawing ~oint and the end-?oint~ which is specified in absolute coordinates. 
(See Figure 35.) 

b8 b7 b6 b5 =~ b3 b2. b1 

(X]ol1lo!1lololol 

CXJ1 
• 
• 
• 

Figure 35 

LINE (Absolute} 
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LINE (,!.8SOLUTE l 

FINAL DRAWING. ?OIHT 
COORDIHATE::S 



5..3..3.2.2.~ LINE (Rilitive). Thls opc~de draws a li:le between the c~r.ent 
drawing ?Oint and L"'le e~cpoint~ which is specified as a relative d.s.:>l.acernent 
to the c~::-ent drawing point. (See Figure 35.) • 

bS b7 b6 b5 b4 b3 b2 b1 

[)(jo j1jo 11 1o 1011 

-I 

• 
• 
• 

d't' 

F'"r.gu:-e 3 6 

L!NE (Relative) 

LINE (REL.ATlVEl 

FlN.AL OR.!WING ?OINT 
OIS?t...!CZMENT 

, . • .. , .... · ·r 
.. . - . # • ·~ .. ... . -

·- - . . -- .... 

5..3.3..2...2.4 SLr end LINE (A.bsolute). This cpcode c!:'aws a line bet·Neen the 
initial d.:awing 90int cocrcii.na tz.s and t."'le final drawing tJoint coordi."'l2.te.s, bot!l 
of which ere specified in absolu! ; c~ordi."'la.tes. (See Figure 37 .) . · 

~a b7 os o5 b4 ~3 b2 b-1 

[X]o\1IOI1lo11 1oj 

. i 

X 

F!gure 37 

SEI AND LINE ().2SCLU7'::) 

INITIAL DRAWING ?01N7 
C::>OROINATC:5 

FINAL CRt-WING ?OINT 
COO R 0 IN.:. 7"2:3 

S.c..L' and LlliE (Absolute) 
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5.3.3.2.2.5 SET and LINE (Relative). This O!;)code draws a line bet~veen the 
initial drawing point coordinates, which are S!;)ecified absolutely, and the final 
position, which is specified as a relative &placement to the r1rst set of 
coordinates. (See Figure 38.) 

b8 b7 b6 b5 b4 b3 b2 b1 
CXJo!1 I o I 1 I o I 1 I 1 SET AND LINE { RELATJVE:l 

[X] 1 

• 
• lN!TlAL DRAWING POINT 
• COORDINAT'ES 

[X) 1 

X 'f 

• 
• FINAL DRAWING ?OINT 

OISPLACEME~T 

dX dY 

Figure 38 

SET and LINE (Relative) 

5.3.3.3 ARC 

5.3.3.3.1 The ARC geometric drawing O?era tion provides the ca~ability of 
drawing circles, segments of circles, and ct:.nilinear splines. An arc :s cawn 
from an initial drawing position to a final drawing position through an 
intermediate point on the arc. The init!al drawing position may be either 
explicitly specified ?tithin the A?.C 09c~de or inter:;;reted as being the final 
position of the previous drawing o9ccde. The intermediate ~osition on the arc 
is desc:-ibed as a relative displacemer.t f:-om the initial drawing 9osi~ion. The 
final drawing position is specified as a relative displaceme:1t f:om the 
inter~ediate ~osition on the arc. It is good practice, in order to !1linimize 
error, to always specify the L'1termediate ?Oint on the arc as bein5 2.99ro:d
mate!y midway betwee_n the start and end points. 



The c~r.~nt d:-2.wing- position at the c~mpletion of C:-awins an arc is t.'"le 
encpoint ~:;:eciiied. Drawing a circle results when t.'"le su.rt and encpoint are 
coinc!den~ For the definition of a cir~le, the ~oint on t!':e arc c:!e!ines ~1e 
diamete:- of the circle and there.fore is the midooint between the s'tart a.T"ld 
endpoin~ II the tl1r~e drawing ~oints are eo-line~, a line is C:awn from the 
initial point to the final pcin~ exce?t for the error conation i.n ·.vhich the 
intermediate point does not lie between the initi2l and final ~oints. Ii the 
e..'"ld;')oint is omitted, it is ta.ke..'l to be coincident wit!1 tbe start ~oint and a 
circle is drawn. Note that t."le arc :nav not be soeci!ied so ~~at· a."lV oortion of 
it lies outside the unit sc:een (see C'.au!ie 5.3.1.1): · ··- -· · . 

. : ·: . ~ 

I! more data. are given afte:- the endpoint specification, a · c'.!r'riline2.r spline is · . 
drawn through the t:JOints sped.r1ed. The exact algorithm for ~'1e curriline~ 
spline ·Ls reset""ted for fut~ study. 

. . ... . .. .. -· . . . . - ·-· . -- .. ·- · ~ ......... ·.- .··- ,: ··· ·;; 

The arc is drawn in tbe in-use cdor{s), has a width that is cete:-:nined by the 
logical pel size, and has a te.'rt'..!re given by the cur.ent line t~:ure att:-:oute 
(see Cla.t!Se 5 • .3.2.~). · 

... - ··- ···-·· ... -· ..... ---· --· ··· -· -- ·· -· -- ·· .. ;•. 

The ~es. e."lc.!.osed by an ARC opc::de may be filled in U:e te:r:"..!:"e :;::atte:-n as 
defined 'iJy the current texture att:'ibute. The form of ~'le fillec-£n ar-aa is t.:":e 
ares. enclcsed by the ARC comm2...'1d a.'ld t.:"le chord joir.ir..g- the two encpoints of 
the arc. The chord is not c~r.side:-ed a ~art of ~":e ar~ ar.c, as such, is not 
highlight~ i! highlight mode is selected (sc:e Clause 5.3.2.4 for a Cisc~sicn ·of 
hi hli . . ) (S ,... -t'J ) g~ gnt mcae • ee :: !gure .. _. 

FinaJ drawing 
_...---position 

Interme-diate 
-position 

on arc 

. Initial drawing - .. pos1t1on 

Finaf 
position I 

I 
I 
I 
I 
l 

• J 

lntermedi ;; 
-position 

en arc 

Ra?ius_L 
pomt -----

F!gure 3S 

ARC 

~8-

i 
I 

Initial position 



5.3.3.3.2 Commands 

5.3.3.3.2.1 General. The commands used are cesc:-ibed in Clauses 5.3.3.3.2.2 
to 5.3.3.3.2.5. 

5.3.3..3.2.2 ARC (Outline<:l). This OQcode c::.uses an arc to be drawn through 
three points. The initial point position is the current drawing point, the 
intermediate point position is the first block of coordinate data, specified ES a 
relative displacement from the initial point, and the final point position is the 
second block of coordinate data, specified as a relative displacement from the 
intermediate point. The arc is not filled. (See 'Figure 40.) 

b8 b7 b6 b5 b4 b3 b2 b-i 

(X)ol11ol1!11oloj 

' 

dX dY 

ARC (QUILl NED l 

INTERMEDIATE DRAWING ?OINT 

DISPLACEMENT 

FINAL ORA'NING POINT 
C\1 S?LACC:?~ENT 

Figure 40 

ARC (Outlined) 
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5..3..3..3.2.3 ARC (Filled). Tris opcode c::..uses an arc to be cawn through 
t."'.ree points. The initial point position is t.'le cur.e:tt C"awir.g 90t11t! tl1e 
inte:-:nediate 9oint ~osition is t.1e first bled< of coordinate data, S?ec!.fic:d as a 
relative ci.s9!ace.ment from the initi2.J. ~oin~ and the f!nal ~oint 9csition is t.'":e 
second bloc.'< of cocrdL'12.te data, suecified 2.S a relative diso!acer.:ent from the 
intermediate point. The initial and final drawing 90Sitio·ns are joir..ed by a 
chord and the .-esulting figure is filled in the current color{s) 'Nith the c!.!:'rent 
te:cture ~atte:-n. (See Figure 41.) .. _ .. 

bS b7 bo bS !l4 ~3 !lZ bi 

(X)o 11o1~11IOI1\ 

ARC C?illed) 
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ARC (flLl.:.~) 

IN 1 ::_~ME!)t;..7=: OR:.WtNG POINT 

OIS?L:.C~M2fi 

. . . • .. · ... -- . -.. .. _. 

.FINAL DRAWING ?QINI 

OIS?UC:S:.MS~i 



i 

l 
5.3.3.3.2.4 SET and ARC (Out.lined). This oocode causes 211 arc to be G-awn 
through three paints. The initial ?Oint ~osition is the first bloc!< of coordinate 
data, specified in absolute coordinates. The intermedate point :;>osition is L"le 
second block of coordinate data, specified as a relative displacement from t..'ie 
initial point, and the final point £)Osition is t."'le third bloc!< oi coordinate data, 
soecified as a relative disolacement from the inter:nediate ooint. The arc is 
not filled. (See Figure 42.) • 

b8 b7 b6 b5 b4 b3 b2 b1 

lXJo 1lol111!1!o 

• 

1 I 
X y 

[X)1 

• . . 
CXJ 1 I 1 I I I 

dX dY 

Figure 42 

SET AND ARC ( CUTLJNEDl 

INITIAL DRAWING POINT 
COORDINAT::S 

1:-·ri::RMEDIATE CRAWING ?Of.'{T 
Of S?L.:.C::M EN T 

F1NAL DRAWING ?OINT 
OIS?U.CS~AE~7 

SET and ARC (Outlined) 
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5..3..3.3.2.5 SET and A.RC (Filled). This cocode c::.uses an arc to be drawn 
through t."lree points. The initial 90in t ?csi'tion is t.1e first bloc!< of cocrdi.-:at; 
data, soec!fled in absolute c:::crd.ir.ates. T::e intermediate ooint ocsiticn is t.~e 
second ·bloc!< of coordinate data, specified as a relative disPlacement f'~om t.1e 
initial point, and the final point position is t.':e tr.ird bl ock of coordinate dat.a. 
soec!iied as a relative disola.cement f:r:::m the intermecia.te ooint.. The initial 
and .final erz:.ving ?OSi tions are joined by a chord a.nd t!'le resul ti!1_g fig"l.!!'e is 
filled in the cur::-ent color\s) wit.l-t t.1e current te.'tture patte::n.. (See :'igure 4~.) 

bS b7 .. A .. o 

fX] 0 1 

[X] 1 I 

fX) 1 

fX) 1 I 

(X) 1 

[X] 'I 

fX) 1 I 

b5 b4 b3 

I 0 I 1 . , 1 I 

. I 
• 
• 
• 

X 

• 
• 

I 
I· 
I 

• 

dX 

: ... 
bZ b-t 

1 I 1 I 

y 

:~ , - ·. ? ~ . -, .... :· ·- .·· ·: .. ? ~~~-;--_ :: ·::~· 

- -· ··- ... .... ------: ·---' ----
SE:I ANO ARC ( rlL!..!:l} 

INlllt.l. Q.Rt.WlNG ?01Ni 
COCROI NA T~5 

INT::RMEDIAI'E DRAWl~~~ POIN7 
OIS?UC=::'AE~I 

FlN~l. QR.AW!NG ?CINI 
01 S?L.:.CS:\lE:-lT 

S.c. -1.' a.nd .-L~C (:?illed) 

. - 7:!-
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5.3 • .1.4 RECTANGLE 

5.3..3.4.1 The RECTANGLE geometric Gi:-awing operation provices the 
capability of drawing a rectangular area of width d.'< and height dy. The initial 
dra·Ning position of a RECT.~NGLE drawing operation may be either explicitlv 
specified within the RECTANGLE opcode or interpreted as being the finai 
position of the previous drawing opcode. The final drawing posi~ion of a 
RECTANGLE opcode is the initial drawing position altered in :c only, by the 
amount of the dx displacement. 

A rectangle may be either filled or outlined. Outlined rectangles are dr.awn in 
the in-use color(s) and have a line widt.l-t that is determined by the logical pel 
size and a line texture that is specified by the TEXTURE command. For- filled 
rectangles, the area is filled in the current color(s) with the texture pattarn 
specified· in the TEXTURE command, and the perimeter may be optionally 
hia-hlia-hted. ., -:;. 

The RECTA.J."TGLE opcode may be used to draw a histogram from a table of 
numbers representing relative dy and dx displE.cements in t.~e same manner as 
the POINT and LINE opcode graph plot mode. (See Figure 44.) 

5.3.3.4.2 Comrr.ands 

example rectangle 

t 
dy 

t 
I 

initial 
drawing. 
position 

dx ---\ 

Figure 44 

RECTANGLE 

final 
drawing 
po~ition 

5.3.3.4.2.1 General. The commands used are desc:!bed in Clauses 5.3.3.~.2.2 
to 5.3.3.4.2.5. 
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5..1..3.4.2.2 R~CTA.~'iGLE (Outline!!). This c9coce c2.uses a ;ect~'igle to be 
drawn. The initial c!rawing- f'OSition is the cur:·ent crawing ?Cint 2.l1d the width 
and height (dx,cy) e.re given as the first bloc!< of coorCinE.te data. Tne 
rectzngie is not filled. (See Figure .;s.) 

: . . 

b8 b7 b6 bS b' b3 b2 b1 

[X]a 11\1!olololo 
...... : ..:. ..: . .._ 

~ 1 l I i --
I I I I 

: .'-~ : .-.:..: : ·:.. .. . . 
.. :: .: :. "" ' "": . - ... 

._- . I ... . .. . t.R:::O DIMENSIONS 
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~ 1 I I I 

dX 

I I I L . 
dY 

Fig"-~ 45 

REcra.'f GLE (Outlined) 

. . .. -.• . ~-. . 

! . . - • -

. .. :: -~ .. _ .. . _ - .... - .• . -

5.3..3.4.2.3 R.Ecr_.;.NGT.C: C?'illeri). Dis opcode c.2.us~ a rectan~le to be · 
crawn. The initial drawing ~osition is t.1e current a-awing ~CL"lt 2!ld the width 
and hei~ht (dx~ey) are given c:.s the firs~ bloc!< or c:::crcinate dat.:a. The 
rectangle is filled in the current color\s) with L'1e cm:"ent t::.xt'..lre patte~;'l. 
(See Figure 46.) 
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5.3.3.4.2.4 SET and RECT_.;..."1GLE (Outlined). This o~code causes a rectangle 
to be drawn. The initial dra•Ning position is specified in absolute coordinates 
as the first bloc.!< of coordinate datz, and the width and height (d.."<:,Gy) are 
given as the second bloc!< oi coordinate data. The rectangle is not filled. (See 
Figure 47 .) 

b8 b7 b6 b5 b4 b3 b2 b1 

[X)oj1j1 I o 0 I 1 I o I Sc:T .l.NO R£CTANGLE lOUTUN~Dl 

~ 1 

• INITIAL DRAWING POINT • COORDINATE--S • 

IXJ1 I 
X '( r. 

IX) 1 I 
• I AREA DIMENSIONS • 
0 

lXJ1 I 
dX d'f I 

Figure 47 

SET and RECTANGLE (Outlined) 
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5.3...1.4..2.5 SET and RECT--L'1GLE (:Filled). This opcoce csuscs a r~c:.ang!~ to 
be era:.vn. The initial drawing position is specified in absolute c~c:-ciz1ates as 
the first block of coordinate ~ta, and the width and height (C...~,cy) are given 
as tbe sac~nd block of c~ordinate data. The rectangle is filled in t."le c~:-ent 
color(s) with the c~ent texture 9attem. (See Figure 48.) 

ba b7 b6 b~ ~4 b3 b<. b1 

[X)o i 1 .I i 0 0 1 I 1 Sc:T AND RE:Ci.:.N~ (Fii I =-~1 
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• I . ARD CI~AE:t-!SIC~S • .• 

• 
[X] 1 I I 

dX dY 

Fig"..Ire 48 

SET and RECTA~'iGLE (Filled) 

5.3.3.5 POLYGON 

5..3..3.3.1 The POL ~GON g~ometric c!raw'ins o~e:-ation 9rovices t.~e c2.9ability 
of drawing a ~r1eral 9olygonal ares. with t!'1e specified •ter:ices. A POL YCO~ 
is snecified as a series of coordir.ates of t!ie vertices about the oe:imete: of 
t.~e -?olygcn. =:ach (d..."(,C'J) cocrdi."'late 92.ir i~9resents a ~~lative 2iS?laceme::t 
from the l.ast vertex (a re!..ative di.s?lac-=me!lt of m~'"Tiitude 0 is ignored. 
There is implicit c!osure bet·Neen the initial drawing 9osition and ~'1e last 
vertex specir:ed so that the· final cawing ;:csition is icentic2l with the initial 
drawing 9csition. (See Figure 49.) 



- ! 
I 

A polygon me.y be either filled or outlined. Outlined polygons are drawn in the 
in-use color(s) a.nd have a line width that is ceter:-:1ined by the logical pel size, 
and a line texture that is as suecified bv TEXT'CRE command. For filled 
polygons, the area enclosed is filled in t.I1e current color(s) with the textu:e 
pattern speciiied in TEXTURE, and the perimeter may be optionally hig-h
lighted. 

A filled POLYGON must enclose a single aree.; that is, no line joining two 
consecut1ve vertices may cross any other line joining two consecutive vertices. 

The number of vertices describing a polygon is determined by the amount of 
data following the POLYGON opcode. The maximum number of vertices 
permitted to describe a polygon is terminal dependent and a terminal must 
support at a minimum 256. 

d:x 3, dy 3 

dx 4, dy 4 

I 
initial and 
final drawing 
position 

dx 2, dy 2 

d:x1, dy 1 

Figure 49 · 

POLYGON 
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5 • .3...3...5.2 Commends 

5.3...3.5 • .2.1 Ge."leral. The comrn.anes used are desc:iberl in Clauses 5.3.3.~.2.2 
to 5.3.3.5.2.5. 

5..3..3.5.2.2 POLYGON (OutlL"'ledJ. This c9code causes a. 9olygon to be ca~·;n. 
The initial drawing position is t..'1e cun-ent crawir:g 90int and subse~uent ve:-:e~ 
coorciinates are s.Je~Uied as relative disu.l..acements from the ~revious ve!'!::."t 
coorCinate. The l?.olygon is not filled.. (Se.e ~igure 50.) • 

. . - .. - . :. · .. ; .: .. : ... 

. . .. :· .... . ' .,.; . : . ; . . . 
. . . . :. ;. .·::· : .~- . :: .. : 

. ; - . .. .. : :: ·:. ~ _: ·:: ·; · . . 

b 6 b 7 b 6 b~ b 4 b 3 b 2 b1 

D<jo11111ol1 lo!oj POt.:tGCN {CUTt.INEll 

D<J 1 I 
• • • 

[ZsJ 1 I I I 
I I I 

• 
• 
• 

[ZsJ 1 I I I 
I 

• 
I I • • 

[X] 1 I I I 
dX d'l" 

Figure sa 
POLYGON (Out!inerl) 

-i3-



5.3.3.5.2.3 POLYGON (Filled). This opc~de causes a polygon to be drawn. 
The initial drawing position is the current d.-a•.ving point ar.d su!)se~uent vertex 
coordinates are specified as relative dis9lace:nents from the ~revious vertex 
coordinate. The polygon is filled in the current color(s) •sit.; the current 
texture pattern. (See Figure 51.) 

b8 b7 b6 b5 b4 b3 b2 b1 
(X)o11111c11!cl1j 

dX 
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Figure 51 

POLYGON (pi11e-;i) 
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5.:3.3~.2 .. ~ S.:.! and POLYGON (Out!i"led). T~ c;:c~ce cat..!S:.s a 9olygon to 
be dra·.vn. The initial dr~·Ning ?OSition is s~edfied in a.bsoiute C'Jorclnates as 
the t1:st block of ~orci!nate Ca.tz., and subseque~t verte~ c::orc:iz1ates a.r-a 
s9e~ified as ~ela.tive disp~ceme~ts f::om the ~revicus ve:-t~~ c::orcinates. Tne 
~olygcn is not filled. (See Figure 52.) 
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SET and POLYGOH (Out!L-:et:i) 
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5.3.3.5.2.5 SET and POLYGON (Filled). This opcoce c~uses a polygon to be 
drawn. The initial drawing 9osit!on is specified in absolute coordinates as the 
first !:>lock oi coordinate data, and 3Ubsequent vertex coordinates are s;>ecified 
as relative dis9lacements from the previous vertex coordinates. The polygon 
is filled in the current color(s) with L'1e curre!'lt texture oatter:-1. (See 
Figure 53.) · • 
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Figu:-e 53 

SET AND POL':'GCN (FlLL~D1 
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SET and POLYGON (Filled) 
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5.3.3.5.1 The INC'R~ME~TAL 09coc!es allow for the 59e!:!i!"lc:=.ticn of comcle::: 
images in a com9act manner'. There are four I.NCRE:YE:tT.U 09ccdes, :1amelv 
FIELD, INCREM:?:N'TAL POINT, INCRE::\122'\"TAL LINE~ and l.:.'iCRE:'i1ZNT.!i. 
POLYGON (Filled). 

The image may be of a 9hotcg:-a9hic nat":.ll"e (FI-=T.D 2.nd INC?...:::~r~:tT .-U. 
POINT) or ma.y consist of com9le~ lines such as signatures (INCR~:tl:SNT.;.L 
LTh-.E) or filled polygons such a.s loges or other" symbols (lliCRE:~IZ.'iT • .;..L 
POLYGON). ~· / h . . ... I ;zr e o: .. . . .. .. . . -:S .. e f J. . 
5...3..3.5.2 FIELD. This 09code is used tot define t.'"le active 6e:·,·k:g ::::::-a. used 
by INCRE":Y!EN'TA..L POINT (t..":e active --c._:-;,: •. ; epeq is also used for C-::llurn
na.ted te:tt artd fer un9rote~ted fields). The origin 9cint of tte field is 
soeci!1ed in absolute coordinates (X, Y) a.s tl:e first bloc!< of coordinate cata
T.he next bloc!< of C":lordina.te data gives u~e field Cirnensions, widt.'"l a.rtd hei~ht 
(d:~dy). Note that d:x and/or dy may be ?Csiti'le or n~tive, so t.1aF t.1e oriZ:n 
9cint may be 9laced in any oi t.'"le four C":lrne!"S of the "fk:.·" : .. ~ -~ The 
cu.-rent drawin ocL"lt is set to ~'"le origin of t.'"le field aft~ FIELD has been 

· - -- ~. 

executa nly one acuve ;rc.·:n?.~ ~:~ rn2.y be defined. at a tir:1e: i.e.. ~- .· 
e."tacuticn of FIELD will undefine any ~revicus active .e!!:. ,' :..--::. · -· e2ll: !! no data- ,; I e- l c: 
bytes follow the FIELD 09code, the activ~~·· · i .... : · is set to ~.he tull u:-.it 
SC!"een (see Flgure 54). The default active ·~ · ·: ;:, ~- Js t.;e unit scre~n. 

·"-... -fi ( ~ . . 
bS ~7 bS b5 b4 b3 c2 ci e c!J 

CXJo 1l1l1jolo ! oJ 

. 
>---->- CRIGiN POINT 
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5.3.3.5.3 INCREM:E~TP.....L POINT. With the INCRE:Y!ENTAL POINT 
command, an image can be described as a s~:-ing oi color specification~~~/<? hl...J 
are de9osited in a raster-sequential mart..'le!' within the active e:~·., ,·:i's;-=-;;a;... ;.t ~ • 
These color specifications are contained in a string opercnd. In colcr mode 0, 
these will be inter9reted as actual color values. In color- modes 1 and 2, these 
will be interpreted es color map addresses. The algorithm. by whic?1 the i'mage · 
is constructed is as fcllo·.vs: 

Step 1 

Step 2 

Step 3 

The operation starts at the current dravring point. 
tt"/ /? . ~· ~ c;;::{ 

If no portion of the logical pel exceeds the active c:.\• i~ · 
~, then the first color obtained from the string operand is 
de~osited in the display memory locatio.nis} cor.esponding to 
tile ~ixel(s) lying unde!" the logical pel. If a t)ixel lies under 
the logical pel associated with the drawing point for more 
than one deposit operation, it retaifi.S the color de~osited 
there last. The drawing l?oint is then at.-tomatically moved in 
the X direction e. distance equal to the width (d.:~) of the 
logical peL Note that if dx is I?OSitiv~ the drawing ~oint 
moves to U1e right a.l"ld if dx is negati•ce.. the drawing £>Oint 
moves to the left. The next color is tb~ obtained and the 
process is repeated. 

7r~lCJ 
If any portion of the logical pel exceeds the active 'e!: .• : .. g-
~ tJ~en any remaining bits in the byte of ~'1e string 
operand currently being inter?reted are discarded, even if 
there is a sufficient n~mber of bits remaining to m~~e U? a 
complete color specification. Interpretation resu~es at the 
first bit (i.e., b6) in ti'le next complete byte. II t.;e:-e are no 
further numeric data bytes, then the ope..""2:tion is ter:ninated; 
otherwise the <±'awing point is re9ositioned to L'1e opposite 
boundary. If moving the <i:awing point ~ the Y direction a 
distance equal to the he!ght (dy) of t.:~e logical ?<=1 would 
cause any portion of the lo5fcal ~Jel to e_"(ceed the ac~ive 

-G; e- ( c:! -rl-!'c:'<r:g :. ~S:, then the Y value is left cons~2.nt and t!le entire 
dis~lay imag~ )ying witt:in the are~ of the sc:-een defined by 

f/~ I d/ ~-· Lle acuve es·.-iii"'.g a?-e& is .sc:olled in the op~osite direction, 
i.e., a. dis~ance equivalent to -dy; other·Nise the drawing ~oint 
is moved in the Y direction a distance equal to the height (dy) 
of the logical 9el. Note t::,at if dy is ;?OSitive, the dra\'l'ir.g· 
point moves u;> and ii dy is n e~tive, the crawing ~oi~t moves 
cown. If the cper,aticn ::as 11ot ter;;1inat~~ the!J :he arccess 
continues at Ste? 2. r.f. t;, e op~r~~_,·cs~· J.z tl$' ·'ti?YH1tkj,f ~l ol.J 
"f.h~ d,;-;zwtl'lj p~~'t' tS':'J'.w>~ , . l'-•.: ·~ E< - <::H"''7'"'-. o.·f= 't"h Q 

-a.c.~ ly-e - ...,-:;5= ,/ 9il .(_ ,a{ • ·' . 
The Ii'iCRE::;IENTAL POINT opcode and its O?erands are shO'.vn ~n figure 55. 
An exam~le of an INCRE?YIENTAL POINT ?ict1.1:e is shown in Figure 5o. 
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The INCRE:Y!ENTAL POINT command takes two O£)erands. The first is a single 
byte, fixed format operand that describes the ?ackir.g counter. The pad."ing 
counter is an unsigned integer that determines the number- of cop.secu tive bits 
to be taken from the string operand to make up a single color specification . 

. (A packing counter of 0 is, by convention, taken to indicate a count of 64.) The 
second operand is a string operand of indeterminate length. It cont ains the 
color specifications, stored sequentially without regard to byte boundaries, 
high order· bit (b6) to low order bit (bl) within the numeric data fields. In color 
mode 0 these color specifications are inte:preted as act-:1al color values; that 
is, a number of ·bits equal to the packing count is used to define the color 
applied to each drawing operation. As in the multi-value color speciiic~tion, 
the bits are organized into three-tuples and t.'"le order of interpretation of the 
bits is G, R, B. Note that a single color specification may contain multiple 
three-tuples depending on the packing count, in which ce.se the first three
tuple contains the MSBs and the last contains the LSBs of the three primaries. 
For example, if the packing count were 6, the color specification for each 
drawing operation would look like GRBGRB and each primary would be 
specified to two bits of accuracy. If the packing count is not an integer 
multiple of three_, then each primary will not be specified to f'.n eque..l 
accuracy. For exam9le, if the packing count were 4, U1e color specification 
for each drawing operation would look like GR3G. Note t!'lat these would be 
concatenated within the string operand without regard to byte bound2.ries • . In 
this e.xample, then, the bits in the string operand would look like 
GRBGGRBG •••• 

In color modes 1 and 2, these color specific~tions are inter?reted 2..s ordinal 
numbers, i.e., as address~ into a previously loaded color ma£). Again! a 
number of bits equal to the packing count is used to define t~e c~lor applied to 
each drawing operation. These specifications are concate!!ated in the string . 
O£)erand without regard to byte boundaries. 7/.':... .~: ... ) ''.-. 

. , e¢..-d~~ .. _;_ --... ~-~~.....<. . ' .... 
It -mey-~e, de?ending on the relationship between the logical pel ~&<---' 
dimensions and the physical pixel dimensions on an individual display cevice, to 
perform a gre-execution rescaling of both the loc:;"ical ?el dimensions and t.1e {. ~ 

~ I , ~"i~~:-ng e.roe. dimensions to avoid cert?-in types of distor~io~at ·,vilf-- 'e 0:.-r: .. ~ 
, 'P d result from a mismatch. The goal of this type of rescaling wettf"'c-b-e to make _ 

the logical pel dimensions become either integer multiples or integer fr actions ~;.-
of the corresponding physical pixel dimensic:"'.s. (The active ~:;g ::;:...e.;c, ---5t~ ( c::::J 
dimensions 'Nould have to be scaled equivc.ler:tly in order t-e m.!:.::-r:.c:.; .. !! .. e 
s::-:2h:-~ in the image~) This-.:,.•pe-of-ter.!71 :J.?-1 d~?-e.oqenLir.lplementatTon1s 

__ .p-erm_i .. ~sible_as_long_as 1) the logical pel dimensior.s and active -G:. ·;.-!::; ~::-cs-:· 5-t~'( d 
dimensions are restored to their ore-scaled values after the INCRE:'tiENT.-\1 
POINT co_mmc:nd . co.mpletes. ~xecuti~n, ~r;d . 2) the ~ultant im~~e. is 
guaranteea to he w1thm the ong-1nalact1ve e::.-,.•:ng :.?ea."' 1) :;zjf.'c. ___/~- .A.A : 
-CK.~!.(/"-~ ;;(-/ t # ->/ .-/ d ~ ~ - /' -~;_C~. 

_. / ("~ ~.:Y.....,.- /~=v.- ....-;~-"I c-c:::::-u./_,-c. ?1-c-~. 
c<--CC-. ~ ~ UP. ~ _Q... • . 

.4 t / ~~-- ....- r _r; ~--<~-;-c-..-, .. :.7 c>--~ . /~ 
~ /."/-- /} . / /l . A ;• _ _; ; • tT 
~-~<Y_.e.c.c._L · , {__C_..(__... C'-~- /-<.'-A·C '- C// h\...~ • / - - .: ....... ~~ -·,.~. - <:. c--...... ;/ et:.-J 

. ' /.' • /,7 "1"-:~-p ,(.' . -
-'9-/2..p-cc./f'c... .. :: .... c-t .,..c.:---)/ ,..~ :.-a5.:: ~- c-.;>;-~_" .. ;:_-_;- ........ .:: ·", ...... . .,, ,, :.,._. 
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,., .1.. I ...C • o I 
/ '-'\.\~ "-<"·t • ve. . ;::r-r e.i:() 

If INCRE~'IE)fT.~L POINT is received end o;.?:-e:: :; :.:-/:c::·,._ .. :.:·=·~·.,: .. .£. .... ''l.. 

-€-af:~:d 3u: the initi2l Cr~Wing £)Oint lies OUtside •.:•._: ".:_ ~!:., t.'i.: C:Jr.1;.;<..'1d i~ 
considered to be in ;r:::cr end i.s rejected in its entirety~ i.e., it !..s e.,'(ec'!.!t::d as a 
null ooeration. Ii IN C'?.E~1E..'fTAL POINT is ~eceiveo <..'1d e~ t.'!er or both 
dimenSior..s of the logical 9el are eqt.!.al to 0, then these dimen.sicr-..s 2.!e set, fer 
the dur~tion oi L~e . command only, to the smillest ?Csitive va!.!.!e 5'9ec!.fi2.ble 
within tne c'!.!I'!'ent dom.2..in. (For exarn9le, if the curr~nt multi~2.l!..~ e c9erand 
length is 3 bytes, t.~en the smallest S'9ecifiable value would be •.00000001, Le.., 
1/255.) . ' - · - . . 

5.3..3.fi.4 lliCRBs~""'T • .\.L Ln1~ "i"he INCR5:ME...'iT AL LINE geomet..-:<= 
drawing o9eration 9rovides the c2.9ability of com9e.ct!.y desc:ibing an imag-e 
consisting' of a series of short line segments drawn in the current color md li."le 
te:cture:. . (Se~ Figures. 57 and 58.) 
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F:..gure 57 
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Figure 58 

E:ample lliCREMENTJ.-L LlNE Picture 

The first multi-value operand specifies the ste? size paramet.ers, d.'C 2.nd &i1 as 
signed displacements. 

The last block of data is a string operand that gives the move v2lues as a.n 
indefinite number of bytes, es.ch of which cont.-tins three t·No-bit nibbles in t.I1e 
numeric data field that are interpreted b6 to bl. The int:r':)retation of these . -two-bit nibbles is as shown in Table 18. 

Nibble Y alue 

0 0 

0 1 

1 0 

1 1 

Table 18 

Inc:-emental Line Move Values 

Interpretation 

Interpret the following nibble as a rrmocify 
parameter 11 instruction (see Table 19). 

Advance the drav.,ring point a distance d.-c 
in the x direction and o~nione...ily draw a 
line. 

Advance the drawing 9oin t a distance dy 
in the y Girection and o~nionally draw a 
line. 

Advance t!;e c;:-a•.ving ?Oint 2. cist2JlCe C.."C 

in the ::< Cirection 2nd dy in t:-.e y direction 
and optionally dr 2.w a line. 
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I! the craw fug is on, then every time the CrS.'Ning ?Oint is st299e~ !'!. line in 
the c!ll"l"ent l.L~e texture and cdcr Ls drawn joining the c!.!I':ent <irawing 9oint 
(after- the ste? 09e.ration) with the ~revicus drawing ~oL'"lt (before the steo 
ooeratian). If the C:aw flag is off, then no line i.s drawn ai~er- the s!eo 
operation. When a nibble value of (0,0) is encQuntered (Table lS),. the neit 
nibble is intar?reted' as a "modify ~a.metar1' ir.structicn e.s shown in Table 19. 
The nibble following that is inte:-;:r-cted as a ste? c9erat:on (Table 18). Note 
that the draw rl::~g is initially on whenever the I.NC'?.E~I~TAL Llli'E c9~de is 
encountered. When t.''le string c9erwd is terr:1inated, the c!..ll"rent ~a·Hing 
~oint is left at the final drawing ~oint. 

Nibble Value 

0 0 

0 1 

1 0 

1 1 

Table 19 ·- .·. 

-. "• .; 

Medii] Param ete: L~tion 

Chenge t.'ie state of t.i.e d:aw fla.~ (on to 
off if originally en, or off to on if orig:.Ililly 
off). 

Change· sign of d::. 

Change sign of ~ and dy. 
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5.3.3.5.5 INCREMRT?fAL POLYGON (Filled). The INCRE:\IE)lTAL POLYGO~ 
g·eometric drawing operation provides the capability of compactly describing a 
poly~on drawn with a series of short line segments and filled in the current 
color and texture pattern. The highlight ·attribute also applies to this PDI. 
(See ~igures 59 and 60.) · 

b8 b7 b6 b5 b4 b3 bZ b1 

C><lo 1 1j1joj1!1 

dX 

• 
• 
• 

• 
• 
• 

dY 

INC::l£MENTAL POLYGON {Flll.E::l) 

ST'E? SIZE PARAMETERS 

MOVE INST~UCTlONS 

Figure 59 

lliCREMENTALPOLYGON(Fille~ 

-89-



~ 
~ 

g 
S1 

~ 
~ 

] . ' 
. . 

.Figure SO 

E:.ample lli'CR.E~T.~ POLYGON PIC!UR.Z 

The inter9r~ta.tion of t.~e operand 6.t.a fallowing the cg~ce is e.,"(zctly as for 
t."'le INCR!:YIE...'fTAL LlliE opc~de, wit.~ the fallowing c:xc~tior..s: 

(a) The draw flag is always on; 

(b) Should a "moCify ~arametern instruction (Table 19) to c!'lans-e the state 
of the d:a•.v flag (0,0) be enc~unte:-~d, it iS t:-~2-ted as a null, e.nd t..~e followi.r:.g 
nibble is inter?reted as L"'le "modify 9e_ra.meter-, instruction (Table 19)j 

(c) The final drawing ?Oint is implicitly taken as t."'le idtia.l C:-~wir:; ?Oint; · 

(d) The resulting figure is filled in the cur;':nt c-:Jlor a.."'ld tex:ur~ ~at~er:l anc 
according to t."le highlight attribute. . 

Note that INCRE:V!:S."fTAL POLYGON must enclose a single are~ (si;n;1 ~'" to 
POLYGON, Clause. 5.3.3.5). 
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5.4 Mosa.lc Set. Figure 62 shows the char:.ct~r assignments for th t~ :\-Iosaic 
Set. This com~rises sixty-five 2 x 3 blod<: mosaic characters including a 
second co~y of the solid mosaic in 9csition 5/15. The remaining che.rc.cte: 
positions are not to be used. :VIosaic charc.cters can be dis9layed in two maces, 
contiguous Ot" separated, depending on the under-line mode desc:-ibed in 
Clause 6.2.7.15. In contiguous mode, the six mosaic elements that cor.1~ose 
each charc.cter should completely span the given character field at ::..ny size. 
In separc.ted mode, each of the mosaic elements that are illumin<~ted are _ ~~
reduced in the horizontal dimension by thefHidth (dx) of the log1cal 9el size,.........- ,..~ 
and are reduced in the vertical dimension by theYneight (dyJ or tne logJ.c2..1 ~el A"Z?·-~£1 
size. (The logical pel is described in Clause 5.3.2.2.) The reduced mosaic -v 44u 
elements, in this case, ~e left c:..nd bottom justified within the ncrmal element 
area., the remainder of the area being considered as bac!<ground. The graphic 
symbol in position 2/0 of the ?\1osaic Set is n·ot subject to underline. :Ylosaics 
(in separated or contiguous mode) are not subject to proportional spacing. 

The elgorithm that determines which of the sub-elements is on is derived from 
the bit combinations of the code table reference. (See Figure 61.) .. 

. . Tf:e;~ ~ of';tAa_ ~~~~~o-r-
~~ ~~~~~ef~~ 

~--· - · / b8 b7 b6 b5 bJ b3 b2 bl . ~ ~ ~ 

[x!111 I I~~ b1 b2 

b3 b.! 

bS b7 

2;1:3 
MOSAIC 

CELL . 

Pi~..Ire 61 

Mosaic Sub-element Encoding 

~J2~. 

The code combination 5/15 (10 11111) also imoll es t!iat all sub-ele!'7le!lt.5 2re on. 
See Figure 62 fo r a code table r e~:-esentatio.n of t!ie mcsaic sc~e!7le. T he F . 
character desig:-;ation for the :'l! csaic Set is 7/13. 
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.. 
~ - - ~-

~ 10j11j12l13/14j15 ~ 
~ a,.j 0 I 0 I 1 I 1 I 1 1 ~ 

~ b5 1111010111 ,~ 
. ~ b-sJ 01 11 Of 11 01 1 ~~ 

;;-- - :::rc..~ l~ ~ b d 0 ~ I b-: I b 1 =-~ ~ 2 I 3 4jsjej7~ 

i ofo!ofof 0 I 0 I CJ I I IQibJE 
;ajojai 1 11IEJI~I I !Gll~e. 
~a af1 Ia 2 1 [j 1 ~ 1 I ~~~~~ 
fuO o!1 1 f31UI~~I I I~ ·aB r; . .o: 

; oj1la 0 4. EJIBJI I ~~~~~ 
~ oj1Jo! 1 I _5 EJIIUI I 

~ 
l~ll]~ 

; oj1j1joj6l~l~l I I~ I!:~ 
~ o!1l1!1 7 1 · ~ I u I I 

.,., 

~ ~~~~~ 
f 
~ 1jo!ojoj8 G l ~l I I Ill~.~ 
i 1lolol1l 9 I L5 l631 I ILBI61~ 

1loJ,Iol1o C!l~l I j[]jgf 
! 1101111 11 Ljj~l . I I U! I~~ 
~ 
~ 

1!1loloj12 ~,r-1, 
E tn I I~ I~~ 

:;: 1 ,,0 1j13 tS IEEI I ~~~~~ ~ 
~ ,,,,, oj14 ~ I ~ I I IEBI~~-~ 
! 1 1 1 1 1 1 1 11sl .~ I~ I I~IEBIEi~ 
... - - . .. - - .. · . 

::'i.gt:.--: 62 
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5.5 Macro Set. The macro fe~ture ~rovic!es the ca9e.bility of encoding 
sequences of presentation level coces to be executed u9on comm~d. A mac~o 
deiinition consists of an arbit.-ary string of lcca.l.ly buffered 9resent.2 ~ion level 
coce that is identiiied by a code from the macro G-set. This name t..1e:-eaiter 
acts s..s a substitute for the entire string of characters that make up that 
particular macro. Up to 96 macros can be defined simultaneously (see GL:.use 
6.2.2). A macro c~ be used by designating the mac:-o set as one of the G-sets. 
followed by invoking 'the macro set into the in-use table 2nd transwit"Ling L"'le 
macro code. A macro code may also be included within any macro ceflnition, 
thereby providing a nesting capability. It is essential that the a9plica: ion level 
assume responsibility fa~ infinite loo9s. Any macro may be 1i~:<ad to a 
function key on the keyboard to allow its execution to be activated by the 
user. 

· 5.6 Dynamicill.y Redef"mable Character Set (DRCS). Unlike . the other 
character sets, whose patter.n . definitions are permanently stored in the 
terminal and cam1ot be altered by the host com9ute!.", the Dynamicilly 
Redefinable Character Set (DRCS) designated by a three character e~ca9e 
sequence 9rovides a facility whereby a· ma..·dmufTl .of 96 custoiil cefined 
patterns c~n be downloaded and utilized in an i-Ci~anner as the Primary 
Supplementary> .a?.~ ~~Jo-.!1;)9- l.<a~~ At display time~t d:.r.-~ they are subject 
to the same attributes.~ The manner in which the patterns . are acr.Jally 
downloaded is describ~d in1r:.lause 6.2.3. . _ • ~ . . 

c-d. ~ .. -/~ .z;:...~ - 7 . 

-93-



6. Codinz of C Sets 

6.1 CO Control Set 

6.1.1 This c!.au.se .desc:':bes the CO c~n=~l .set (sa~ F!~e 53) th2.t cc~~pies 
columns 0 and 1 of the 7- C..!1d 8-bit L'1-use tables. The fu..'1cticns are as 
follows. · 

6.1.2 Format E.!!eetor Chars.cte_"':3 .· . . . . ·. .~ . -· 

6.1-2..1 APE-ACTIVE POSITION BACKW A3.D (0/3) (backspace) is usad to 
position the cu.r-sor a di.st.::nce equal to the inter-:!.'!aracte.t" s9ac!ng lying 
parillel to the c..~acte:- ?ath in t.'1e cirection opposite to the char~cte:- ~a!h 

1 (i.e., 180° from the direction of t.'1e c!".aracter path). I! · ~C.LC?:.-1!!.9..Y.~m~n_t_ ~; e..f c 
.. / would c~usa the ed.g'~ of the unit sc:een (or active -6:.w::::g ·~s-shculd the .z. ------- ,, / cu.-scr lie mL1m suc:1 -=:' s. ~ to be c:-cssed, U1en the ct!.~cr is instezd 
c e \J positioned at the cppcsite edge (along the ·.characte'.t" ~ath) of the sc:-een oz:-

~ .-" 1 active di'= ·,:.r:?.?' C:::i'-s-e. a..r1d 2.n automatic A.PU is exec!.! ted. 
. · . . ~,@1~ . . .. 

6.1.2-2 APE-ACTIV?: POSmON FORWARD (0/9) (horizont~ tzb) is used ~o 
position tt:e cursor a dista:;::e ~al to t."'le inter-char~cte!" ~ac!ng lying 
parallel to the c..haracte!" ~ath in the direction of the ch~ct=!:' ?ath. If such a 
movement would c:ause t.~e ed~ of the unit sc=-e~n (cz:- acti'le -C:~ ;;,:~1 d 
should the c!lt"'Sor lie wit.. "'lin s=..1ch ~) to be c:cssad, then t.~e c!.!rsor is · 

.t:- . ( -~ ~es.d .. -9csiticned af 't.he.cp'9cs1te ed;-e (along- the c.>-:ar~cter pa~'1) of t.":e 
2- ,_lg IY. sc:een or activewea . -.:...~:::::;:::;a.and an automatic A~D is e:cecutsd. . ..y..~P-1 (::( 

6..1.2..3 ?-ED-ACTIVE POSITION DOWN (0/10) (line fe~d) !s used to ocsition 
the cu.'"'Scr a dis:a.nce equal to t.'"le inte~ow ·space lying pe!"";er:dic~!lar to the 
charG.c!er path L"'l a direction pe..'"'9endic~ar to the char~ct;:- ?2.th ( -goj. If 
such a· mov~ment would cat!Se the ed~ of the unit sc:een (or ac<:ive -€?.2. ·.·.·:-:rr,- .Si ~lcf 
~-.,a-should the c~-scr lie 'Nit.h:in such -a. ... ., -ac.) to be c:-cS3ad, ti:e!l S'Cecial 
action is uken t.i-tat is de?e!'lcent on whet."'ler~cor not sc:oll :-ncce is fn effec: 
(see ClE.uses 6.1.7.13 and 6 • .2.7.1~). r· l J 

. a.. ':;)"Je ~ 

6.1.2.4 A...?S-ACTIV3 POSITION Sti {1/12) is used ~o set t!ie c~-s:r ?OSition 
•Nithcut •asetnng 2.n'f ?arawete!"S or att:-"..bute.s. 

The t·No bytes immediat ely followi::~ an A.?~ shill both cQme r:::r.1 colur:::1S Z 
through 7 of :.'1e in-•.!.Se ta.ble. They re?resent tl1e ;-ow acc:.ss ar.d c:::lurnn 
eddress7 L'es9ectively, to ·.'lhich the ccrscr is to be iTIOved. T~e row e.dc~ss is 
obtained from t."'le first byte following e .. n A.PS by t2..l<ing L'ie bina..ry integ~!" 
com9r:.Sing bits b1 L1.rough bl with :>1 being the :t1So, ar.d s=.JbG"zcti!;g 3'Z. 
Slmi..lE.rlv, t.1e column access is obtained f:-om t!le secQnd bv"(e following 2.ll 

A..PS by ·taki::g the bina.r; imeg~r- comprising :Jits b1 t.1rough :Jl ·.vi!!'l b1 be£ng-
the ~!So, and s=.Jbtr~cting 32. This gives an access range f:om 0 ::t:roug-!1 95 
inc!usive for the r:ow and colur.m acc::-~ssas. :'cr e:<:amole, t.!ie Qtt c~r.1binaticn 
3/6 yields t.'1e binar-_l integ~: 54, whic!1., af::~ subt:ac:ing 32 7 gives ut:.e 
address 22. 
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--· .. - .. · 
~ b-r{ 0 10 p 
~1 b 5 1 01 0 1:5 

~ bsl 01 1~ 

l~ 0 11 ~ ~~b~lbJj~2 Jo 1 •o>·} 
ij o o ojoj 0 NUL I Du: ~ 

~0 
~~ 

0 0 1 1 jsoH DC1 ~ 

~0 0 1 oj2 STX I DC2 ~ 
6 ofo 1 1 3 lETA ~ 
~~ DC~ ~ 

~~ 0 1 
f.' o ol4 l EOT ~ DC~ ~ 

~ oj1l5 I ENQ l NAK] :o 1 
,.._ 
:i. 

1!1 oj 6 .ACK 
1 

SYN r ~0 

~0 , 1 1 1 , 7 I ~ BEL ETB -~ 

~, 1 !ojojo 8 I.A?S I CAN t 
(8S) t: 

f. 1 ojoj1l 9 APF SS2 Q 
(HT) 

& 1 0 1!oj10 I~:~- f." 
SUB t:: 

~ 1 0 11 j j11 I ~ I ESC 1 
~ 1 :,. 1jo!oj12j ,~~I APs ~ 
~ 111 o!1!13 APR I SS3 ~ 

(Crl) : 

~ 111 1101141 so I APH G 

! 1111111 1151 Sl I NSR ~ 
"'-.~ .. ,_.,... .. . - ·-

Figure 63 

. CO Control Set 
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{>lal;f~ -t!.t~ def~r.,~.f& 'nf~r- -ck~Yetc"!t-r q~l:! ~J-tt~y-J-cw ~paeirtj) 
lhe e'-l.Yfcl' is to>ttfto""'·(2d. a$~t..~..'"";~~ ~~YO c~~Y,ul-~v r~&at;: 
to es't:qbli~b. "the ckoro~ie,... -:r:.:~N orijl"'. Ol"tce. "f::h.t:!' ck.aro. e'!~r _.· 
$; ef ~ cr; 5i ~ i.s_ e si: llM; si.. -e d._; t.h t- c:. l,a;-a cf-tr~ ~,· <e[&/ ~ ~t-d. ~ r:.... Y:o- z:r r t> : 

rot at ~.I', '- f Y1\?~ es~ .:?r y. .., . 
Rows and columns 2-re numbe!"ed st2.rting with :ow 0, colur.1n a, in t.~e !owe:
leftmcst ch2I2.Ct:: ~csi:icn of the ~hysic:ti CS912.y 2.re2., anc •ef::r to t.'"le 
nominal sc:-een for;n2.t ~~abllshed by the !?. ·-o- ch2!'ac::: field siz::-.... ~ 

CU'/'fl!~17'- •• \------" 

6.1.2.5 APU-ACTIVE POSITION UP (0/11) (vertic~ t2.b) Is used to· oositicn 
~'"le cu.r-sor a dista::ce equal to the inte~ow s9ace lying per;:encic~ to tbe 
character 92.th in e.. direction ~er?endic'.!.lar to the c~arac:er 92.th (90'l. If such 
a movement would cause the edge of tbe unit sc:een (or active -e!."t!.wk;- <h~ ;;,·f!/ d 
should the c~or lie •.viL'"rin such -sr ered to be c=c:::se<!, the!'l su~~ ac:ion is 
tal<en that is de9endent on whether o~ot sc:"oll maca ts ln effect (see Clauses 
6.2. 7.1:3 and 6.2.7.14). . · ~ S1 d. J. 

6.1.2.5 CS-CLE..!..R SC'R.;: .. ..:.S (0/12) is used ~a oosition t.~e cursor to t..1e uooe:-
v . . left c!"'..zracter oosition of t.."le physical d.i.splay are.2.. In cdcr rnodesO{it cle~s lJI1d ~ 

hC7:'11'7lg/- tile pcysic.al di.s9Lay are.2. to~bL=.c.l<. ·hi eel-- -;-...:., ! 1 1": "':aa:s h~o c-;,y-=~,..'!'1-

I 
, ....; v 

~:.--tt:• · ;,;;=e ,....__. ... a ::e'c:: . ...... ~ "cdoAY.., =np• q..:*=s;-o-L---; _ _ , ':..1~ ... ~) r,., 
~-I:IJ t;:li"'...- t;Q ..-------- 2q;- -·-- .. ~~ · ··-:-- o;;;IQ~ .. ...... ~ ......... 

c:olcr mode 2, it cle.!: . .'"'S the ~h-.fsical dis9lay are.2. to tte c!.!::'ent in--.!Se 
l::ac.tqround color. 

5.1..2..1 A..P~-A.CTIY::: POSITION RZTU'R~ (0/13) (c~as-:;! :~t-..:r.u is used to 
• • I.. • ~ ~ •• • • ..., • • • .....: •'- ,__ • ~I ,.J! le poSlt.iOn t!.e C!.!..""SCr ~o.O ~.e !h":'S .. C!12.!"2.Ct2!" ~CSh:Cn Wh. w"'l '-" •e ~~~:":i£C2.J. l.:lS9.l..::.Y 

ar~.2. (or within the active d:-:::.w:~ aro'!) should t!".e c<-lr'Sor lie ·.vi t .':i.l"'l s..lc!'l ~ 
~~ .e.long the c!'..arac~er pat.'1.. I IZ/..c::( 

a. 5-~d 
6.1..2.3 .f....PE-A.CTI\"3 ?OSITION E0~1:S (1/1~) ls used to 9osition t.1e c~scr 
to the upper left c!-~acter ~osition in the ~hysic::l ci.s?iay area. 

6.1.3 Code E::::er..sicn Ccnt:ol C!l.e . .'"'2.Cte..--s 

5.1..3-1 SO--Si-: r,. L' OUT (0/14) is used to L-wcke the G 1 sat Ll'lto tl:e i:l-t:Se 
table (se~--<:lause.s -h-3.2 and ~.3.3). 

6.1..3-2 SI---SEI:T IN (0/15) Is u.sad to invoke the GO sat into u"le Ln-'.!Sc table 
(see Clauses 4.3.2 and 4.3.3). 

6.1-3.3 SSZ---Sni'GLE Sc • ~ r TWO (1/9) is ti.sed to i:wcke L';e GZ set ~nto ~'"le 
in~JSe t.a.bl e in a non-!oc.~ing inanne:- (see Cl.a.~e.s 4.3.2 a.'1d -L3.3). 

6 L ., d. SS"" c-r'Tc•- s·--............. ~-- (,/, 3) · d • · k ~· c~ • ..- ..... v-.; ._, ·!.It:. c-...l: 1 l. .-: •• .:..:. _ _ l.S u.se ~a tnvc. : ~ne ... 
t..~e in-use table i.n a non-~od..-i::g :i1an::e:- (see c :at.:ses ~.3.2. 2.1:d -L3 • .3). 

6.1...3.5 ESC-ESCAPE (1/11) is used fer c::ce e...~er-.sior.. See C:.a'.!se.s 4.3.1 e...'1d 
4.3.3. 

6.1..4 ~""'...s.:Ji.ssicn Cont:::-=1 C~cte...--s-7he t:-e...r.sl;'li53ion cor.~~l c::ar:a.ct::rs, 
i.e.~ SOc (0/1), S73: (0/2), E"TX (0/3), =:oT (0 / ~), =:~Q (0/5), .!_C~ (0/6)"! 
OLE (1/0), ~A.K (1/5),. S~~ (1/ S), and ::.T3 ( ~ / 7), e.r-e ieser·;ed fer use at 
?t"Otoccl l eve!s ot!:e:- u'"lan t.'1e 9reser!t:a.tio:1 level.. 
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6.1.5 Device Control Characters-The device control characters, i.e., 
DCl(l/1), DC2(1/2), DC3(1/3), DC-!(1/4), are reserved for.'. use at protocol 
levels lower- then the presentation level. 

5.1.5 Other Control Chzracters 

6.1.5.1 NUL-NULL (0/0) has no effect on the presentation level. 

6.1.6.2 BEL--BELL (0/7) is used to momentarily ring a bell or effect another 
transient indication. 

6.1.6.3 CAN--CANCEL (1/8) is used to te::-minate processing of all cur-:ently 
executing mac::-os. Execution is resumed at the next presenta.tion level 
character following the terminated macro call. The effect .of CAN is 
immediate, i.e., it is not put at the end of any existing queue of unprocessed 
presentation level code. 

6.1.5.4 SUB-The precise meaning of SUB (1/10) is reserved for future 
standardization and is treated as a null operation. 

6.1.6.5 NSR-NON-SELECTIVE RESET (1/15) serves t•.vo function.s7 it non
selectively resets the presentation process as defined below and it can be used 
as an alternative means to position the cursor. When e.n NSR is received, the 
following action is taken: 

(a) The four active G-sets and the in-use coding table are set · to their 
default states, as described in Clause 4. 

(b) The DOiYIA1N parameters are set to their default values, as descdiJed in 
Clause 5.3.2.2; 

~ (c) The text parameters (from the T:SXT oococe, from the Cl Set and the 
~- . · ............ . \ .... -? ? . :f·fV"-t> ">1~a "::o"'A·:·,xe o?eJn...~,.-· .•. e~), as descr1oed m Clause o.3.-.9.2.-, are set to their 

de1aul t values; · 

~ (d) . Th~ J'EXTURE parameters are set to their default values, as described b 
Clause 5.3.2.4. Note that the programmable .masks are not cleared; 

(e ) The color mode is set to color mode 0 and the in-use drawing color is set 
to white. (Note that the color rna!?~ is not aiiected.) 

The cursor is positioned using the two bytes immediately following the NS? .. 
If the two bytes are both from colum f'.s ~ through 7 oi the in-use table, then 
they e.re ta.l<en to re;;>resent, in binary fc r:n (i.e., the binar:.r dig-it com;Jrising 
the bits b6 through bl with b6 being the :0,1 S3), the row and colur.m adcress, 
respectively, to which the cursor should be moved. Ro·.vs and colum ns are 
numbered starting with row 0, column 0 in the upper leftmost character 
position on the physical display are~ 2nd refer to the nominal screen for~at 
established by the default character size. If the two bytes following the :-iSR 
are not both from columns 4 through 7 of the in-use t2.ble, they are both 
rejected (i.e., treated as a null operation) and the cursor is not ::-e£)ositioned. 
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6.2 Cl Ccnt::'tll Set 

6.2..1 The Cl con~ol set (SC!e ~i~e 64) is used to a.U:ow ~nt:'ol ove.t> te:ct 
!ormat an~ also to c:-e~te rnaeos, DRCS, ~t-oi'Z'ammable , ta~• masks~ and. 
ungrotecte.d fielc!.s. These C!.?a.bili ties are deseibed in Claus~ ! .. ~.2 to s.~. s . 

. - - . . .... : : . -l:·~ ·: . 

.. ..• ... .... ~ 

. :. .... . . -- .. :. : .. .... .. : ... -~·· 
.· . .. ' ~ -. ·;:· . .. . . .... :· 

. . .. ..... • •• - •. '": • . . "':, '! • .lt. ... . . :'""' • : · • 
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~ • • - ... .... . . • f 
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~ o(o!o of 0 
.. ,~ 
••~-o IDC_Q .. 

~ ojo 1 o 2 

~. 1 0 1 11 11 ~~~ ...... . " IL cvn'[_ ·· 

1 

) 

\[ 
Definition of Columns A and B 

(1 ) If a Cl control function is repnsented 
~ 2-chcracter escape sequence (in a 7-bi t 
code), the table specij ies the bit combina-

~v Cion of t.'1.e final character by taking 
A = 4 ar::::: 3 = 5. 

(2) If a Cl control func t ion is ~pnsented 
~ by a single 8-bi t combination, the table 

specifies this combination. by taking 
· A = 8 and 3 = 9. 

Figure 6~ 

Cl Con t::rol Set 

-99-



. / 

6.2.2 Mac::"Cs: General 

6.2..2.1 DE? M--\C'RO. This C1 c:::mtrol is used to ce.fine a .-::ac:-~. T1'le 
characte~ followir:g t.'Us cont:ol is interpreted as u'"le naoe of t.l"le rnac:-o; e.g.~ 
t.1e character (2/0) would c~u.s.: mac:o ~!0 to be defined. All c~aracters 
subsecuent to this character- e..re stored (but not exec~ted) w·ithin tte t::rm~al 
under· the soeci.fied rnac:o name. Defirition of the mac:o ter:r:inates uoon 
recei9t . of one of w.1e following Cl cont:'cls: DE~ :Y!ACRO, DE~? )L~C3.0, 
DE~T MACRO, DEE DRCS, or E...'TD. Neither the terminatir.g control 
characte~ nor its £lrecedL"lg ESC character L"1 a 7 -bit environment is stcred es 
k'a.I't of the rnac::-c. 

. • • .• • • : • • ... . . .... · . • ' "'-- • ~ ..... . · • .. • ~ t .. . ... . 

;~_..ro_e!1nition of a mac:"~ re;;:>laces a..TJ 9re•riously e.~...sting mac:"' unde: tte sam~ 
n.qme.j A null maC!'o de.r1nition, La., a maC!'o definition in which t!'le!'e are no 
cha.r-a.cte:s between the macro name and the terminati."'lg' Cl charac~er (or its 
~r-eceding ESC cl"..aracter in a 7..:Jit environment) c~uses t.!1at ~aC!'o to be 
deleted. De!1nition of a mac:o is ince~endent of whether the mac:o set is 
invoked or not (t..'1ough it mus~ o£ course, be invoked i.."1 Ot"de!" to actually 
e::ec!lta tile ma.c:o). 

A..ll ma.c:"::JS may be simultaneously ce!eted ·.vith the R.~ET c_=rnma.nC.. 

6.2-2.2 D~? M...;.CRO. The cpe!'ation of this ~ntrcl character is icentic~ 
to t.'lat of ~'1e D~ MACRO comrna.11~ exce9t that: 

(a) !nccming c!"..arac!e:-s that make up the mc:.c:-o definition a.!'e sinul-
taneously exec~t:c ar:d stored; 

(b) DEEP MAC?.O c~.not be used to de!lne a mac:o w'1at c::Jls itself. 

6.2.2..3 D..t...: r :llC110. The D2T MACRO control charact:~ is l!Sed to 
de.t~e a t;:~.smit-mac::-o. n-2l"'..smit-mac:os, when called, are net e~=-=~t::d, 
but are ttansmit:ed in their entirety to the hcs~ compute!" c: to a. lac~ 
acolic~tion orocess. Thl.s c::>uld, fer examole, be used to crcv1de a 
9rcs:-ammable-ft:..~cti on key C~9ability if one or :710re keys on :.":e. keyboard 
were ca9abl: of 02u.sing the e:<e-.:~ticn of rna~:-os. 

T~ansmi t-~ac::-cs are de.f!ned and celeted in a mc:.nner similar to ~!:at c!esc:-::,ed 
for nor .. mal :-r:2.c::::s, and t.'1ey sl"'.are u'1e same 96 m2.c:o names. 

6.2.3 DE: D?..CS. The DE: DRCS command is used to start t.'1e cc ·nl'..load~g 
o9er-aticn fc: cr.e of t.J;e iJ?..CS c!"!a.!"acters, of 'Nhich a tow of 96 :u-e 
per:nit-:ed.. This is followed by the bit combina~icn re9r-esenti.-::s :.!:e Dacs 
characte: ~e!r:g defined. Next comes 2.ny valid s~re~m of 9teser:tzticn level 
ecce. The ORCS downloading- 09er2.ticn !.s te::nir:.::.ted . ..,hen a.'1 E::i'D, D~;" 
MAC::Z.O, DC:?? slAC'RO, DEET ;t1..l..C?..O, DEE 7:::XTURE, or ~"'lethe: DE.? 
DRCS comr::a.z1d is :ecefved. W"r.en the c!..lrrent DR.CS downloadin:s c9e:::dcn is 

A Mac.r-o ,..,.,a 7 .be l6~.o.fje r cr 

t h e. p r :: ,, i <> ~ .: I ( e ';t i). ~ in J 
S~orie,...... '7 h aV1 

• I ' I • ..J.. 
WI tr c ,. 0 . ""' " \ c •\ I ' 
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terminated by another DEF DRCS command~ the next character of the ORCS 
G-set (i.e., in the sequence 2/0, 2/1, ... 2/15, 3/0, 3/1 •... ) is defined by the 
presentation-level code immediately follo'Ning this new DEF DRCS command. 
(This is the only time DEF DRCS is not followed by the DRCS character to be 
defined.) If a DRCS definition is immediately terminated with no intervening 
presentation level code, the buffer space allocated to that ch::.racter is freed • 

Definition of a DRCS set is indeoendent of whether the set is invoked or not 
(though it must, of course, be accessed from the in-use table in order to 
actually display the character) • 

· f ,1v1- The presentation level code defining the DRCS character is executed ·Hi thin 
. · the unit screen uoon being received by the terminal. It is not, however, 

./_,__,~~ displayed ~:l;!e=<~erge~, but rather is used to modify a separate storage buffer ~ - f ..tJ 

~--- / that is ma.ooed from the unit screen. The storage buffer Ls one bit deeD (i.e.__/.2'~ Ri 

L~.J' h :..-J...t.tran or off only), has a width';/~.!::± to the current char2.cter~dth ~.a)'tJ!a;'lJ 
~ '~';r"'-, T '""-~ rk~eig!;;t quo-• t' tA-G ou-wc1t ~~ flsigh~·f: .• .c': ..... -e'-..h._ This buffer will -...... r~'$-f'~ 
proreol"E,..,. •1J be used L""l a manner similar to the permanently stored primary character set ~ 
1 patterns and will be subject to_ tbe. same attribut:s _,.l<;-1--Ja,;:acter size, in-'.lS~ _ ,· '1,..-J..... 

~;1:- - color, etc.). 'l'fle~haracter f1eld :z ·.;;ad to cle-.:;.;;:s_ tne aspect ra.~1o and ,~ 
_ coarseness of the characte.r- definition. For example, a characterA}hat is --5~ 

ti;'(: -E- -H. e ~wide and ~~high ":oul~;-Jl_e ce.fi~on a coordinate system of 0.0 L:;. so"'<i ....--to o.s in the X a~os£nd 0.0 -to lm the Y2.."{'..S. ·. -- ~~ •PRc.-5·' ~-

---1 

The buffer is initially cleared to aJl Os upon receipt of the DRCS character (or 
another DE.'F DRCS command 'Nhen the next DRCS character in sequence is 
implied). All presentation level code is .~hen executed, causing the appropriate 
bits in the DRCS buffer to be set to ones to define the DRCS shape. SET 
COLOR, SELECT COLOR, and BLmK ~vill be executed; but will have no 
effect on the DRCS character definition. If the text size is changed within 
the DRCS definition, it will have an effect upon the generation of subsequent 
text characters within tbe unit screen and their mapping into the DRCS 
buffer, but it will not affect the size of t.'1e DRCS buffer, since it has alreEcy 

· been allocated. 

· After the downloading sequence has bee!1 t~rminated7 the termin2l reverts to 
the .nonnil. .procedure of mapping the uJ"Jt screen to the display scree!1 with the 
drawing point reset to (0,0). 

The entire DRCS character set may be cleared using the RESET co111mancL 
Should a RESET that clears the DRCS be received during a downloading
o9eration, it will clear the character 9attem definition in progress, but the 
dow nloadina- ooeraticn will continue. Tr1e effect on the sc::-een of the 

~ . 
redefinition · or deletion of a DRCS c:0.2.racter that is be£ng dis9la.yed is 
undefined. 

When using INCRE?-.TE}l"T.-\1 POI~i wit.~n a DRCS definition, the !;Jacking 
counter operand shall be set to one by ~.he sending presentation process. The 
portion of the unit screen on which the DRCS character is defined shall have 
an asoect ratio eoual to the asoect :-atio of the current character field, with 
the gieater dimension set to unit"']. 
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~r -t-!,e f ·(.r."ttAre.k,.{<.sk si~e:. iJ v.!e/ ra-f·t,. ~.,.. 

tt"e. c~e.rc..d·u-fie.(J 5"ir:~. 

6.2.4 DE: ~""nURE.. This c-;:,rnmar.d is I.!.Sad to define one of ~1e fo(:.r 
~;>rcgrarnmable textm-e me.sks desc:ibed in Cl.a.usa 5.3.:!.4. 

The DE::' TIXTUR.=: charact:::- is i:nmediately followed by one of the !allowing 
bit combinations: (4/1), (4/2), (4/3), (.;;~), which C:?..t!.SC.S selec~icn of mask A, 8, 
C, or: D re...c:;>ectively to be defined. Any exis:i.ng texture pattern associated 
with ~1e specified me.sk is deleted. The m~5k is c!eared by ter:nina:cing ~'1e 
c-omrna..11d at this 9cint.. If pres<:!'lt.aticn-level c~ce follows, it desc:-ibes the 
te~ture mask in the same ma.."lner as DRCS ch2!'acters. All of the ~ec!al 
restrictions that apply to the downloading of DRCS patterns also a9ply to t.'le 
downloading of te..'(ture ma.s~ At 'U"'le end of the downloe.Cing sequence,. the 
terminal reverts to t. .. e normal proce<d~ of mappL11g the unit screen to the 
display sc:~n with the drawin.g point reset to (0,0). 

6.2.5 END.. This command ter:ninates the cur:-::nt DE: :\L~CRO: DE::''? 
~IACRO, D~- "T ~L.;.CRO, DZ: DRCS, or DE? TEXTU?.E operation. It is also 
used in the t:ransmi.s3ion of data in an ur.orotec:ed field to the host (see 
Clause 6.2.5). · . . 

6.2.5 Prote-::!/Unprotect. Un9rotect:d fields are recta.'1gul.ar are!:!..S on the 
display into which t."'le t.!.Se!' r..ay enter or edit data for ~ossible subs~'Je!lt 
tr~mission to t.'1e has~ The method of entering and editing data bto t..'1e.se 
fields is left to t.1e terminal manufac:m-er. 

By default, the entire display sc:-een is ·prot.ected; i.e., it !.s not ;?ossible for t."!e 
user to erne:- or alt.~_!" data on w'1e screen. However, ii t..'1e UNP"S.OTECT 

-Gi e{ J --comrnand-1$ given, the active -d..~·.1~e~(as defined by the ?'i""=i" D c-;:,rnn:2 .. nd 
desc:ibed in Clause 5.3.3.5.2) is made unorot::cted 2.11d the user mav subse
quently add or altar data within that field: Any nur.1be~ of unprotected fields 

. .--E.:':~ -~-=-~~_J~~j~::t .. to --:~r~i.icl~_;9endent memot"'IJ limit_at:c:ns) oy 
r..,.,,Jewre~f~{;9, ceurung ~,. actl~~ .. -Qavr:::g • :e..e~ V1a~J.J.p c~:nm~d and_ the::. J..S3"'.U.q.g' .. !:h.~ __ a... 

. UN'P.:EtOT"ECI' omfnand.. Should a.'1 UN??.OT=:CT command result in 
.t:..islJ unpt"Otec~-:~..::.f"-P- --=-:E. that 9artially or wholly lies within an a.lr~acy 
~ . ~tected field, the alre:?..dy unprot;cted field is made ;?rotected (·.vit!":out 

2'- -§.ie( C( affecti.-r;g the d..isplayed contents) befcre the ne'.¥ ~~is made tL.'19rctec:eC.. 
This ~revents unprotected fieles from oved2?9ing. .S;~I c( . 

The user- r..ay ente~ or locally edit infor:-:-:a~icn ( ~ext or gl2..?hics) into an 
uncrot:cted field. The hcs: mav also c:dd infcrr.1c.t:cn into this field ~'1at Ula'r 
subsequently be edited by the u5e~. When t!":e user initiates a t:-ansZl'lission t; 
the host, t..'";e !ruor:nation ente~ed Into t..'"le u.:19rotec:ed f!eld(s) is ~:!ns...-xitted 
c-on.fcrming to t.l-!e 9resentation-~evel ?rotcc:Jl desc:-::Jed in this S t2..nc2.rd. T~e 
t4answit 9r2sentaticn £'t"Oc~s and its a.ssccic.ted s:c:tes mus~ be maint.ained 
se?.e...'"ate!y from the r<:ce!ve ?resentat:on ?rocess. In tr~n..smi~sion.. t.!":e ?E!.D 
comrr:a.nd contz..ining t.'"le coorc!::ates of the or!~n d L'1e Lmprot:ected f!eld :..s 
well 8.5 its dime!"!.Sicr.s is t:"3.n.srr:itted, followed by the contents of the ~leld 
tr:msmitted accorcinc- to the :Jrese~tation level :rotccol defined in t:-~s 

~ . . 
Standard, a.11d t!1e:1 oy t!1e 'E:ND command.. When r:1cre than one '.!I1?rotec:ed 
field is 2resen~ w'1e orde~ of t:"3.r.smi.ssion Ls ~-:-=:_:. :~=?~;~· t·~ 

=?'ie!')•-.: :.0.. ..... ·v ;~:.. .. ~ss~~~- .. .. :~&Q{ :::: =~~=--

from. i~~ top -i:.o Re.. L,oifo"'1 of th= v._:,..;"t :s-cre-e'-'1.; u..sinj Sc'e(d 

or~~l,/1'1 fb~'flTS cts ~ rc-?~1"(>-<..~· • . , , ::.5- -ft.,tco ~ ~oVE? ~ie_t~ ':l!'ii;i1S' 
h~ve- ·the ~a.hte y <:oovd; ... ,~ie.-; -i'-' I? O'rc/P.,- o't {YZJ'rt5mt~)IO;, t:; La.f-6. 



Un!?rotected fields may be re-?rotected via the PROTECT command. This 
command causes all un!?rotected fields of which any portion lies within the 
active -;drawing--a:.~ to be made ~rotected. ~..:.;:-s se?:en--i.s.-?~~ected·ii· 
~.: •• ~ ..l • • , 1 ,__.., •• • Th R"C"S~T d ~~a· .. t •• ; area-~?CRL1 .... eaneG.. e ..... 1:. comman may be 
used to !?rotect all currently defined un9rotected fields. 

6.2. 7 Te:rt Controls 

6.2.7.1 This set of 20 controls allows simole textual functions to be 
implemented, some of which may also be pe:formed via t.J'le TEXT or BLINK 
commands. 

6.2.7.2 REPEAT. This command causes the last al!?hanumeric te:<t, mosaic, 
or DRCS character received to be re~es.ted a soecific number of times. Bits 
b6 to bl of the character following the repeat character are interpreted as the 
reDeat c·ount. This reoeat count character must be one of the characters in 
coiumns 4 through 7 of the in-usa table; otherwise the command is considered 
in error and is not executed. 

6.2.7.3 REPEAT TO EOL. When this command is encountered, the last 
alphanumeric text, mosaic, or DRCS character received is repeated until the 
last character position along the current character path is reached. If any 
portion of the text cursor lies within the cur:-ently defined active -clrawing area-
when this command is encountered, then characters are repe_?.ted only up to 
the last character position along the current character !?ath within the active 
-dr~~in.g -;rea.·· 

-: · ' C' ·:! 

6.2.7.4 REVERSE VIDEO. This command causes the terminal to enter 
reve: se video mode in which any subsequently received alphanumeric text, 
mosaic, and DRCS characters are "com!?lemented" within the current 

-. ...... ~ ._· 
, 

. J 

character field prior to their display. By '1comple~ . .!P-i~~~ t~ ~ 
pixe~. :urrounding the charact~r shapev-re, t:;;ne£!~ tnsteaa or tnose pixelS _ . ./.. ~ .. 
descnomg the character sha!?e ttself. ~-~ ~.: ~ ~ 

6.2.7.5. NO~M.f:..L VIDEO. This command c~u.ses the terminal to exit reverse 
video mode. This is the default state. · 

6.2. 7.6 SMALL TEXT. This command causes the dimensions of the character 
field to be set as follows: 

dx = ~ap£:>rox~mate~~fo.o;zs ~-:: c:y:~~ o. ~o o o o o u :t~~ 
A• = ~2.DDrOXlmate!V~ 0.0-: ~~~::. - .. - . . - ./. ~ 0 0"0 0 l ·o , . .., . L · • '-") ~ . . -< . ~ . ..... . ..., . p~~ 

-This..alJ.~s an...SO.column . x-~0-row-fnominal) c!1ar2.cter dis!?lay: 
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6..2. 7.7 MEDTinti Tf .\1'. This ·c~mmand cs.uses t.~e di::1er-.sior.s of t!'le 
characte~ field to be set 2.S follows: 

6.2..7.3 NQR:,LAL T::-.t·r. This c~mmand caus.:.s u"le 
c!-..aracter r1eld to be set to t..":eir default value; that is: 

dlrn.ensior.s of 

d..'"'C = ~99ro:dmately):'0.02S d~~~~ = ~ 0, cpoooll o f,,·~<taY y 
cry = ,.'~2.99r'Oximatel1,}0.04, c{~~·~~i ~ opfro:z..i .wt~-1-~(y 0, 00 0 C( 0 tO /:/11· ~,.-y 

6.~1.11 WORD W7..AP ON. This c~mmand c2.uses the te~rr:inal to e!'lte:- ·..vord 
'Nt'a9 mode. In t.~.i.s mode., subs~ue!ltly •eceived al9hanumeric te:-c: is buffered 
into words. A word is displayed on t.~e C:.!r:"~!lt LLT'le on the sc:-~e!l only i.f ~he 
e!ltire buffered word will fi t into the snace remaL'1i!".g on t..,e c~--:-e:1t line 
withir: the u.I1it sc:-e~m (or active.Qoo. .. ,:-~:z.,!' should tte ·te~~ c~:-sor lie ·withi:l 

~ier ., '". t.."1at ~- Ii t.;1e word does not fit into t.."le ~ac~ r e;n.aini.::g en ~!1e c~:-ent 

I• ~ C{ ·-,. ll'n"' ·~e.., ·~p· c• •.-.::or 1.5' •o"'OS; · >onoA 1-.e:zinninc- at "h"' ~' i -~· C;.,2l'~c•o" :)C<:; "i f'n Ci1 
··- -~ '-· • •• ~·~- 1....4- ·-~ ~. ... .. ":'-._. '..J -:J j :I ~·- J.. • .L -'- . J. c;. ·-- .. -"' !. -- I. 

\ the next 1'1riew i t~;ntne s~ee!l o~.ses.r and u"le word is disol.aved. The S? .~CZ 
character shculc je C:.-~ooed ii L~e last word on t!"le line !S t~r::ni."l.at.ed wit!'l a 
SPACE that does not fit" on that line. For the £)U::'?DSeS of t!":is sectionT a 'Ho;-d 
is defined as oeir.g- e.n acc!.Imc.l.:.tion oi characters bet·.vee!l S? ACE ch2.r2cters. 

(.r-Note. {ttotT S/'J..A'-1.. T5X.T;Iv1Gl>:t.~l/1 TexT) ll/ 0~1/oAl- r=x . ..l 

\ D ~ ~ (,. L f 'd .c ~- G I+ r &\A d ) 0 1.1 u G 5 J: '2 ~ d ..... _I 'f .r = :f ~ c. t t:- \.., <.. ~ t"\ a ..... ~ c 1 <? V" 

l 
t::. • J 1 1 • , 1 1 • r ,. , . -L .J. , t ..t ...1.. 
;~~l.::Z · ~ •"""'\t<'\~~OV1S, 11.1~,: .<to •tol ~"J'~Cc.: {O;..O.J...to~ G._..,.,_o.r.!.c. . Cf' fC:.. · ··. 

L'1fi'.--<:.t\O.rctc. '··~v Q...._,( L""Nr -1'01..1 ~f'i<:1~·rQ e.tc 
. I J • 

' v 
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Words consisting entirely of alphabetic cha.re.cters (see Table 20) and one or 
more embedded (i.e., not at the beginnir.g or end of the word) special 
terminating chare.cters (! " $ % ( ) ( ) < > { } "" * + - I , • 
: ; = ? _ - ) may be broken bet·.veen the special terminating character 
and the following character, which causes as much of the word to fit on the 
current line as possible. All other words must be kept together on a single 
line. 

A word is also terminated by a mosaic set character, a PDI, any C-set 
character defined at the presentation layer except SO, SI, SS2 and SS3, or any 
character that caus2S the length of the word to equal the ma::dmum ~ength of a 
line. 

6.2. 7.12 WORD WRAP OFF. This command causes the terminal to exit word 
wrap mode. In this mode (the default mode) all text is broken on character 
boundaries whenever an automatic cn;-~;;.ce ~~ and~e:-~eoo are executed. · 

A. f Ji. A. P /) of" a" 4~-:-o ..... .,i ;c. Af R. A : 
6.2. 7.13 SCROLL ON. In this mode, a subsequently received APD ·or ~PU f\. 
com mand, ·.vhich would advance the cursor out of the ohvsical disol.ay area or ,:. 

~ (e { p{~: '+~;;)& (if it should be in such an arez},Causes the entire dlspl2.y- oY. ;J·i:P. 
, within the are;,,to be scrolled. Scrolling occurs pixel-by-pixel in a direction · 

.I jperpenmcular to the charac ter path and far enough to bring the next intended 
r .Jr~! t::>< character location just in to the are)l,; . ~ . . 
j ...... .-t or-5ie.l~__..., 1 :fi~ld 
~, ?vr ~7 D7~::~~:s~ci~~e;2o~~~~~ e~~::~?~~c:a~e~i.~~~~ .~e:~~~e~~~:e ~~ ~e;· 00-

i..~ ,,...,pl.e, m:-en·-t .. ~i-f,t:>~ o.t~P-f',.,cl<>"k .i-
6.2. 7.14 SCROLL OFF. In this ·mode (the cefault mode) an APD or APU 
con:ma.!!.d, w.hich waul?. ~dvance the ~ursor out of th~ physical display ar~~ . f · { 

t·~ (J ---a:ctlVe -.w::r:ii; a::.sa--(n 1t should be ln such an ares.\ causes the cursor to De t>-t f. e ( 
j reposi ticned to the cpposi te edge of L'1e :;; ee ~uch that the character field so 

defined lies entirely vvithin the area; '-=. ~ f...:.. 
I ~ , • ..,,.- ;rl ~ ~ 
y ih !?, . 

-· ~' (:;. ~ · 6.2.7.15 UNDERLlliE START. This command causes the te!."rninal to ente!' 
~'fO.tt~f- ~derli.'1 e mode. In ..this mode. all subseque!1tly received primary, supplel 1 memary, ~ DRCS characters'P.,ave a line added to their patterns. T:1e line 
f"H l1c·!..-.r ~e character field at the bottom and extends ac!"oss the entire 

1 

~t 11 oi: 

'ro~ ~ i~e 
.:le~ 4.-{~.., 
~~·c~..-~ , 
~ rds wh ~~ : 
,~ I 

,?r· <hJ.,.~~t~~ 
:::-:in ., rs 
I -~..: ;t-42a, ~>-
:~<->ot-,Q. I 
I · / 

I 

w1atn of the fiel Its thickness is determined by the vertical dimension (cy) 
or the logi cal pel size. The mosaic set is displayed in se9arated graphic mode. 

6.2. 7.16 UNDERLillE STOP. This commar.c c~usc:s the terminal to exit 
unce,line mode. While in this mode (the default mode), characters from the 
mosaic set are display~d in contiguous mode, i.e., the six mosaic elements 
com?osing each mosaic character completely s~an their normal element are2..S. 

6.2. 7.17 FLASE CURSOR. This command t1.:::1s on the cursor display 2.nd 
causes it to r1ash intermittently. 

-lOS-

--·---- .. ,----·. ... ····-· ·-- ·- ~ 

lr~ c.ofor of bct:kyrou:~d f';}('J·~--· 
s: c r ~ 1l e d i 11 'f-o i ~ e f ,· ~ l J ; s ~~ o 

bl<"ch ~~ cotor t-Mod ... s o ..... ~{ .:1 
'fhe Potf(J'r~t~11d 't'~,~~ ;...., color-
W"I "dl e' A . . 



6.2.7.13 ST""""..:.ADY CU?..SOR.. This C":)r.lma.r!d tu:r7'.S an t."ie c!.!:soc- display cu:d 
maint2lns it steadily visible. 

6.2.7.19 CURSOR OFF. This C":)rnma.:'"ld ~uses the c!l..-sc:- to be made 
invisible (default !':lode). Nate that t."ie c~or still fu.11ctior.s and m9ves e..s 
usual; it is just not. visible "Hhile i;! this mode. 

6.2.3 OTEE...."t CONTROLS 

6.2..3.1 BLINK sr_UT. This ~mma.nd c:-es.tes a blin.tc process in which: t.."je 
1 ~ blink-from color is the c~ent in-'..!Se drawing c~lor; t."le bli.-1.!<-to color is'\-O~cx hoHt ;J!\ , 

~ClGI PS --~.---=-1 --~..:~-" ... • ~'- · , · · ' · · '-'l ~ • • 

0 
e.-) .., ·m ~ or ffi"::;uvc:up~a ---e~ niai ·s ;.• cc.;n;,&§i .acru"eesa.!!'e".-~ ... m--!e...-::r~~ _.-

,_ ~k. . ..... i e-' or t.1e in-usa bac.\<g: ot.:.."'ld color in col<1t" e1cc e 2; t..i.e en and off 
inte_""V~ a.re at the discretion of the manufacturer; a.r:C. :he &Jh.ase delay is a. 

i 
I 
I 

I 
! 
; 
l 
\ 
I 
I 

In color mode 0 the Cl BLINZ START comm2.11d eS'-'lblishes an automatic 
roc~ t.hat im9llcitly der":.nes a blir-'<L'"lg color- If t.i.e !n-usa c~lcr Ls changed, 

the old color rem2..!!".s blinking ~'l ~he new m-use color- croes not bli.n:<.. 
. . 

6...2..3..2 BLINK STOP. This ·commar:d (the default C""-DC.ition) tU.."':'!S off ~.J"'::l 
~...Irrently active bl.L'"l.~ 9rocesse.s utili~"":g' t.he c:.rr::-ent Ul-"..!Sc c::lor as the blir . .k~ 
f::o rn color. 

·· · .. · 

6..2.3...3 EDC~ EDC2~ EDC:l, and -=::DC4 (EXT:ENDE:D DEVICE CONT: .. OLS). 
The ~recisa rne.a.rtings of EDCl., EDC2; EDC3, .:u1d ~C4 are r~se:rve-d fc: 
future st2..ndardz:=.:ion, and are ~e~ted 2.S null c~erat.:c:-.s. 

\ t/.t.,_ 

... -- -· .. 

'c.() ( 0 r" 
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7. Graohic Character Reoertoire 

7.1 In Tables 20 to 29 the column labelled "Coced P.e~resentation:r suecifies 
the coded representation of L'le g7a9hic characters and. symbols for the 7-bit 
a -bit codes.~The symbol "S!r is used to identify that the immediately 
following b1t comoination re9resents an element of the Supplementary Set. In 
7-bit and 8-bit environments, the elements of the Primar7 Set are reoresented 
by bi t combinations in the range 2/1 . to 7 /H and L~e elements of u'le 
Supplement..ary .Set may be represented by SS2 followed by 2/1 to 7/14 when 
the Su9plementary Set is designated as G2 (the default). In addition, in t.t,e 
8-bit case~ elements of the Supplementary Set can be represented as 10/1 to 
15/14 when the Supplementary Set is invoked into GR. This character 
repertoire is based on ·ANSI X3.4, CS.A Z243.4, ISO DIS 6~5,. .9Cn'T .s .. ~oo, and 
ISO DIS 6937. · · · . · . · ··- . · . . . 

. . ... . - . . . . 

the coded represe'/lit'"tr'c-:A 

(e.J') lower c:tre. 

acceVJt.' t.tjJ. ~Jt) 1 t~e feft J,;-t 
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Table 20 · 

La tin Al9 h.ab e tic: C~cte.. ""S 

Coded 
Graphic Name or Descipticn Repz-esantat:ion 

a lower c~e a 6/1 

A upper case A 4/1 
,. 

lower case a with ac..lte ac::ent s 4/2 6/l a. 

"' upper ~_se A. with ac:.!te ac::ent A S4/2 Yl .• 
.. 

lowe:- case a with grave a.c::ent s 4/l 6/1 a. 

' a upper- c.2.Se A wit!'l g-rave ac-:ent s 4/1 ~/1 

a: lower case a with circ.:rni!;:-:: acce..'lt s 4/3.6/1 

"' upper case A with circ~-::.f!e:c accent S4/:l 4/1 A. 

a lowe:- C2Se a with C!ae!'~Sis Ol" UZ!llaut :ns..r!< s 4/8 6/1 

X uppe:- c2.Se A. wiL'1 d!ae:-e..si.s cr umlaut mar~ S 4/S .Vl 

- . 
a lower c.2.Se a with tilce s 4/~ S/1 

- . .upper C2.Se A with tilce .0. s .;;4 4/l 

- lower c!:..Se a with breve S 4/S 6/1 a 

- upper c2.Sa A with br;'le s 4/6 4/1. A 

• lower c2.Se a. "Nith ring s 4/10 6/1 a 

A up9er- C2..Se A with ring- s 4/10 4/l 

a lower case a. ·.vith mac~n s 4/5 6/1 

A upper C2.Se A with mac:::Jn s 4/5 .;;1 

a. lower c2.5a a with ogene!< s -!/1.; 6 ., 
I-

c. 

A uppe:- cas;; ~ with cg-cr:e!< s 4/1~ 4/1 
c. 

(C om:i:::.:.zc!) 
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i 
I 
r ·· 
] 

Grsphic 

e 

IE 

b 

B 

c 

c 
/ 
c 

/ c 
... 
c 
.. 
c 
.... 
c 
.., 
c 
. 
c 

c 
~ 

9 
d 

D 
..., 

' d or d 
.., 
D 

Table 20 (Continued) 

Name or Description 

lower C!?..Se e dipt.hong 

upper case .~ dipthong 

lower c2.Se b 

upper c2.Se B 

lower c3..Se c 

upper c2.Se C 

lower c2.Se c with acute accent 

upper c2.Se C with acute accent 

lower C2.Se c with circumflex accent 

upper c2.Se C with circumflex accent 

lower C2.Se c with caron 

upper c2.Se C with caron 

lower C2.Se c with dot· 

upper c2.Se C with dot 

lower case c with cedilla 

~u~per case C with cedilla 

lower c2.Se d 

upper case D 

lower c.:?.Se d with c2.ron 

upper case D •.vi th c~ron 
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Coced 
Rep~esentation 

s 7/1 

s 6/1 

6/2 

4/2 

G/3 

4/l 

s 4/2 6/3 

s 4/2 4/3 

s 4/3 6/3 

s 4/3 4/3 

s 4/15 6/3 

s 4/15 4/3 

S4/7 6/3 

5 417 4/3 

s 4/11 6/3 

s .;Jll 4/3 

6/4 

4/4 

s -!/15 6/4 

s ~/15 .;;4 

(C ontinr.:.ed) 



Table 20 (Continued) 

Coded 
Gr:=.phic: NaJne or- Desdpticn Re?r-ese.'"lt.a tion 

d" lowe:- ·~e d with stroke s 7/2 

-9 uppe:- ~e D wi~'"l stroke, Icelandic eth s 6/2 

~ lowe!" ~e eth, Icela..l'ldic s 7/3 

e lower ~e e 6/5 

E upper ~e E 4/5 

- lower C2Se e with acute ac-:ent s 4/2 6/5 e 

f upper e2..::e ~ with acute ac-:ent s 4/2 .f/5 

e lowe!" ~e e with g-:-ave a.c-:ent s 4/1 6/5 

-E U!?t:J er c.:a..s e E wi t!'l grave a. co: en t s 4/1 4/5 

e lower c.:a..se e with c!rc:Jrnfle~ accent s 4/3 6/5 

-E upper c::.se E ·ni~'"l circ-..!mr1e:c ac:::ent s 4/3 4/5 

e lower c::.se e ·.vith diaeresis or um.L:.ut mark s 4/8 6/5 

E t.rpper c2Se E with dia.eresis or uml..a.ut mark s 4/8 4/5 

. 
lowe!" c::.se e ·tri th c::=!'cn s 4/15 6/5 e 

.;t. 
uppe.:- co_se E with carcn l:. s 4/15 A t-

-:r ::l 

. 
lower ~e e with dot s 4/7 6/5 e 

~ U9per c::.se ::: with dot s 4/7 .!:/5 .... 

e lower ~e e with ;nac::-cn s 4/5 6/5 

£ upper c2.Se E ·.vith wac::-on s 4/5 5/5 

~ lowe: c::.se e 'Nith agone!< s 4/14 5/5 

~ uppe: c2.se E 'Nit~ cgcnek s 4/1~ ~/5 

( C cnti.-.:.!ac) 
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... ... . Table 20 (Continued) 

Coded 
Gr~phlc Name or Desc:-iption Rep•esentat:ion 

f lower c~se f 6/6 

F . upper case F 4/6 

g lower esse 8' 6/7 

G upper case G 4/7 
, 

lower case g with acute accent s 4/2 6/7 g 

.I. 
lower case g with circumi1ex accent s 4/3 4/7 g 

... 
G upper c::.se G with circumi1ex accent s 4/3 6/7 

.... 
lower case g with ~reve s 4/5 6/7 g 

.... 
G upper case G with breve s 4/6 4/7 

g lower case g with dot s 4/7 6/7 

A upper case G with dot s 4/7 4/7 \;1 

G upper case G with cedilla s 4/11 4/7 
"' 
h lower case h 6/8 

H upper C2.Se H 4/8 
.. . 
h lower case h with circumflex accent s 4/3 6/8 

if u~pe• c2.Se H with circurn.rlex ace en t s 4/3 4/8 

n. lower case h ·.vi th stroke s 7/4 

rt uppe::- c::.se H with st•oke s 6/4 

lower case i 6/9 

I upper case I 4/9 
, 
i lower case i with acute ace en t s 4/2 6/9 

- upper c::.se I with acute ace en t s ~/2 4/9 I 

(Contfn.u.ed) 
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· Table 20 (Continued) 

cooed 
Graphic Name cr Desdption Re9r-ese."lta tion 
... 
i lowe:- c::..se i ·.vith g-rave acc2nt s 4/1 6/9 

1 up9er c~a I with g72.ve accent s 4/1 4/9 
... 
i ·lower c::..se i ·.vit.I'l c!:c~mz.1ex accent s 4/3 6/9 
... 
I upper c::.se I wit."l c!r~':lmfle:-c acc2nt s 4/3 4/9 

1 lowe:- c:ase i with diaeresis cr umlaut mar!< S ·US 6/9 

I u;:per- c2..se I with Ciaer-esis or umlaut mark s 4/8 4/9 

T lower C2.Se i with tilde s 4/4 6/9 

r upper c::.se I ·.vith tilde ~ s 4/4 4/9 

• 
I upper c::..se I with c::!ot s 4/7 4/9 

i lower c~e i with mac:--on s 4/5 6/9 

I upper c::.se I ·.vi th mac::-on s 4/5 4/9 

i lower ~e i with agone!< s 4/14 6/9 • 
I u:2_per c~e I with agone!< s 4/14 4/9 
c 

ij lower c~e ij lig-ature s 7/6 

IJ upper case IJ ligc.ture s 6/6 

lowe:- c~e i 'hitbout dot s 7/5 

i lower c~e j 6/10 

J U??e.:" c~e J 4/10 
... 
j lower c~e j 'Nith c£rc!.!m!1e..-<: ac~2nt s 4/3 6/:..0 
... 
J uppe.:- C2.Se J with c!rc!.!mf1ex accent s -!/3 4/10 

k lower c::.se k 5/11 

K UJ?pe:- C2.Se ;: 4/lJ. 

(Cor.tiru..:ed) 
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Table 20 (Continu~) 

Coderl , Graphic Name or Description Representation i 
J 

k lower case k with cedilla s 4/11 6/11 
!) , 

:; K upper case K with cedilla s 4/11 4/11 1 , 

1 
)(. lower case k, Greenlandic s 7/0 

1 lower case 1 6/12 

1 
L upper case L 4/12 
... 
1 lower case 1 with acute accent S4/2 6/12 
,. 
L upper case L with acute accent S4/2 4/12 

.., I 
1 or I lower case 1 with caron s 4/15 6/12 
v 

Lor L upper case L with caron . s 4/15 4/12 

1 lower case 1 with cedilla 
~ 

s 4/11 6/12 

L u9per case L with cedilla s 4/11 4/12 
7 

~ lower case 1 with stroke s 7/8 

.t, u9per case L with stroke s 6/8 

1· lower case 1 with middle dot S7/7 
. 
l I:. ~g~r case L with middle dot S6/7 -· r 

m lower case m 6/13 

M u9per esse :VI 4/13 

n lower case n 6/14 

N up9er case N 4/H 

/ 

lowe:- case n with acute accent s ~/2 6/14 n 
/ 

N upt;>er case ~ with acute accent s 4/2 4/14 

(Cont inued) 
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Tn.ble 20 (Ccntinue-j) 

Coded 
Graphic Name o: Desdption Represe.'1ta.ticn 

n lower.C!!..Se n with tilde s 4/4 6/14 
,..J 

N t.:J;P er c:!.Se N •.vi th tilde s 4/4. 4/14 

s 4/15 6/14 
v 
N !J99e!" ~e N with c::.ron s 4/15 4/14 

s 4/11 6/14 n lower C!!..S e n with ce'iill.a 
:;J 

N uppe!" c~e N with c~dilla. , s 4/11 4/14 

s 7/1~. 

s 6/1~ 

n lower ~en with apcst:'ophe s 6/15 

o lower ~eo 6/15 

0 upperc2.Se0 li/1-- _;) 

o lower ~e o with ac~te ac::~nt s !J2 6/15 

s 4/2 4/15 

o · · ~ ·rawer cse o wit!1 g-rave acc~nt s .Yl 6/15 

a upper c:!.Se 0 with ~ve acc~nt s 4/1 ~/15 

0 lowe:- C!!..Se 0 'Ni !41 c!rc~rr.fl.ex accent s 4/3 6/15 

6 l.J:99e!'" C2.Se 0 ·.vit!1 circ~mi!e;:.:: accent S4/3 ~/15 

o lowe!." c~e o wit.l1 diaeresis cr u:::laut rhar!< s 4/3 .. ,, -
0/_:J 

S-US 4/15 

o low e.r c2.Se o with tilce s !:/!: S/15 

0 1199er ~= 0 with tilce s .. '' -:r-= 4/:..5 

( C ontir.t..::?d) 
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Table 20 (Continue-:3) 

···-··· . 
Coee-d 

Graphic Name or Description Representation 

.. 
lower case o with double acute accent s -4/13 6/15 0 

"' 0 upper c~e 0 with double acute accent s 4/13 4/15 
. -0 lower case o with mac:-on s 4/5 6/15 

0 upper case 0 with mac:-on s 4/5 4/15 

ce lower case c:e ligature s 7/10 

CE upper case CE ligature s 6/10 

PI lower ca.se o with slash s 7/9 

.f3 upper esse 0 with slash s 5/9 

p lower case p 7/0 

p upper c~e P 5/0 

q lower case q 1/1 

Q upper- case Q 5/1 

r lower c~se r 7/2 

R ue_~ e_r case R 5/2 

.. 
lower cs.se r with acute ac-::!~nt s ..;;?. "'/'? r 

' M 

R upper case R with acute accent s -l/2 5/2 

.... 
lower case r with c.3.l"on s 4/15 7/2 r 

.., 
R upper case R with c2r-::n s 4/ 15 5/?. 

r lower case r with cedilla s ~/11 7/2 
~ 

R upper case R with cec!lla s ~/11 5/?. 
" 
s lower c~e s 7/3 

s upper cs.se S 5/3 

(Cc.·1!ir.:.:.ec) 
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Table 2!) (Continued) 

Code-:1 
Gr-2.phic Ne.me or Desc:-ipticn E. e;m~:s e.."l ta. ti en 

... 
lower c~e s with ac!.lta a.c~e!1t s 4/2 1/3 s 

... 
upper c~e S with a.c!.lte acce!1t s 4/2 5/3 s 

,.. 
lower c~e s wit.'1 c!rc~mile..~ e.c~ent s 4/3 7/3 s 

,.. 
u9per ~e S 'Nit..'1 circ:!.lrnile.:::: accen: 5/3 s s 4/3 

.... 
lower c~e s with c:!.t'~n s 4/15 7/3. s 

., 
s upper c~e S with ~en s 4/15 5/3 

s lower c~e s wi'U"l cedill..a 
.:1 

s 4/11 1/3 

s Upper C2.Se S with cecill.a s 4/11 5/3 
3 

!3 lower c2.Se sh.a.;.~ s, Gerrna.11 s 7/11 

t lowe c~e t 7/4 

T upper c2.Se T 5/4: 

torr lo·.ver c2.Se t ·nri'U"l c:!!'on s 4/15 7/4 
.... 
T upper c:!Se T with c~cn s 4/15 5/4 

t lowe::- ~e t with cer.ma s 4/11 ,./d. ' . ~ 

T UJ;'per- c::.se ':' ·Hit!: c~dll.a s .;/11 5/4 , 
.. lower c2.Se t "Ni t.'1 s~':lke s i/13 -: 

.... u9pe:- c.z.se T wit.'1 s~-:ke s 6/13 

p lower c!!Se t!:c:-:1, Ice.!.znd:c s 7/12 

p upper c~a t."iorn, Icela..ndc S S/12 

u lowe:- c2.Se u 7/5 

0 upp e:- c.:=.s e U 5/5 

(Ccr..=:r.:..:.:?~) 
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··· ···· 
.. . Table. 20 (Continued) 

Coded 
Gr2.?hiC Name Ol" Des::::-ipticn Re?rese!lt.:..tion 
, 

lower ~a u with ac!.lte ac~ent s 4/2 7/5 u 
, 
u upper ~e U with ac!.lte accent s 4/2 5/5 
.... 

lower c:isa u wit.1. grave accent s 4/1 7/5 u 

a upper c:::.sa U with grave accent s 4/1 5/5 
... 

lower case u with circ!.lrni1e.:t: accent s 4/3 7/5 u 

... u U£:per c:ase U with circur:u1e..."<: accent s 4/3 5/5 

u lower c:::.se u with diaeresis or umlaut mar~ S 4/S "7/5 

tj U!;:per case U with diaeresis or umlaut mar!< S 4/S 5/5 
,... 

lower c:::.se u with tilde s 4/~ 7/5 u 

-u up9el" c~e U wi t.."l tilde s 4/4 5/5 

- lowe:- C:!Se u with creve s .;;s 7/5 u 

u upper case U with !Jreve s 4/6 5/5 

'" lo•.ver c:ase u with double ac!.lte accer:t s 4/13 7/5 u 

d 

·U upper c:!Se U with double aC"'.lte accent s 4/13 5/5 

• lowe:- case u with ring s 4/10 7/5 u 

t] up9 e: c:!Se U ·.vi th r!.'1g s 4/10 5/5 

u lower- c:1.Se u wit!"l ii1ac::-cn s 4/5 7/5 

fj u~9e:- c2..Sa U with ii1ac:-:m s ~/5 5/5 

u lower c2.5e u with cgcnek s 4/14 7/5 .. 
u uppe!:" c2se U with ogene!< s ~/14 5/5 .. 
v lower c~e v 7/16 

\ 

y ~;;~er c2.Se V 5/16 

( C c~t::r:t!~~) 

J _)-·~ 
;r- ..... 
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Table 20 (Concluded) 

Coded 
Graphic Name or Desc:-iption Represent.ation 

w lower case w 7/7 

w upl?er case W 5/7 

.... 
lower case w with circumflex accent w s 4/3 7/7 

..... 
w Upl?er case W with circumflex accent s 4/3 517 

X lower case x 7/8 -

X Ul?per case X . 5/8 

y lower casey 7/9 

y upper caseY 5/9 

... 
lower casey with acute accent s 4/2 7/9 y 

... 
y upper case Y with acute ace en t s 4/2 5/9 

"' lower c~se y with circumflex accent s 4/3 7/9 y 
..... y upper case Y with circumr1ex accent -- s ~/3 5/9 

y lower case y with diaeresis or umlaut mark s 4/3 7/9 

y . ·.._ , upl?er case Y with diaeresis or uwlaut mark s 4/8 5/9 

z lower case z 7/10 

z upper case Z 5/10 

..-
lower c~se = with acute accent s 4/2 7/10 z 

z upper case Z wit.h acute ac::ent s .;;2 5/10 

., 
lower case z •sith c2..ron s 4/15 7/10 z 

.... z upper case Z '.vi th caron s ~/15 5/10 

z lower case z with dot S!:/7 7/10 

z upper case Z with dot 54/7 5/10 

-X 
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· • · · ·· 

Graphic 

1 

2 

3 

4 

5 

6 

1 

8 

9 

0 

Graphic 

$ 

¢ 

Table 21 

Decimal Digits 

Name or Description 

digit 1 

digit 2 

digit 3 

digit 4 

digit 5 

digit 6 

~git 7 

digit 8 

digit 9 

digit 0 

Table 22 

Currency Signs 

Name or Desc::-ipticn 

general currency sip 

pound si gil 

dollar sign 

cent sign 

yen sign 

-119-

Coderl Re9resentaticn 

3/1 

3/2 

3/3 

3/4 

3/5 

3/6 

.317 

3/8 

3/9 

3/0 

Coded Re~resentation 

s 2/8 

s 2/3 

2/4 ; s 2/4 

s 2/?. 

s 2/5 

- ·---- --·- -·-----



.. 

Graphic 

" 

( 

) 

r 
. . 

? 

(( 

)) 

" 

Table 2:3 

Punctua ticn ~!arks 

N?-rne or Desdpticn 

~c..!.amaticn ?Oint 

inve::-tee ~clamaticn ~?oint 

quotation mark 

apostrophe 

clcsing 9s.renthesis (ri~t ?ar~nt!"lesis) 

corn rna 

h'jp hen, minus sign 

?ericd (deci!:lal ~oint) 

s12.nt (soli6..:.s) 

col en 

samicclon 

question r::a!'!{ 

' • I 1 •" ans;.e quot.a~on liia!'.<.S er .. 

.,.;n.-1.,. ~"'"'"'t::>•;on m..,,.,, le''" 
~· :.-- '1'"'"" -'-· • ........ • .. 

sir.;le quct.a:ion mark r~~t 

double quot..a:icn r.1arks left 

.,.~o.,;...lo ~··""'t"Hcn m.,,.,,~ -.:c:-ht 
\..6 "--' - ~ --- - -- ' ~ ··~ ... :"1' • 

-1~0-

Coded Re~r-ese:1tation 

2/0 

2/1 

s 2/l 

. 2/2 

2/7 

2/8 

2/9 

2/12 

5/15 

2/13 

2/14 

2/15 

3/10 

3/11 

3/15 

s 3/15 

s 2/ll 

s 3/11 

s 2/9 

s 3/9 

s 2/:!. 0 

s 3/10 



.. 
. ..... 'fable 24 

Arithmetic Sigr..s 

Graphic Name or Description Coded Re;?resentation 

+ plus sign 2/11 

± plus/ minus sign s 3/1 

< less than sign 3/12 ., 

= equals sign 3/13 

·> greater- than sign 3/14 

. divide sign s 3/8 

X multiply sign s 3/4 

Table 25 

Subscripts and Superscripts 
.. .... 

Graphic Name or Description Coded Representation 

1 superscr-ipt 1 s 5/1 

2 superscript 2 s 3/2 

3 supersc:.-ipt 3 s 3/3 

Table 25 

Fractions 

Graphic Name or Description Coded Re~n·esenta.tion 

1/2 fraction one-half s 3/13 

1/4 fraction one-quarter s 3/12 

3/4 fraction three-quarters s 3/1.; 

1/8 fraction one-~i ght!1 s 5/12 

3/8 fraction thre~e!ghths s 5/13 

5/8 fraction five-eighths s 5/14 

7/8 fraction seven-eighths s 5/15 
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G~phic 

• 

[ 

] 

{ 

} 

0 

0 

a 

§ 

-
..1.. 
I 

;.. 

Table 27 

Nar:n:e or Desc:"ipticn 

numbe: sign 

!;)er cent sign 

ampe..'"Sand 

esterisk 

commerc~al at 

ope.."ling brncket (left square brac!<et) 

r~versa s.l.:.."1t (reverse solidus) 

closing bracket (right s<;uare bracket) 

opening brace (lei't c~ly b::-acket) 

ve:-tical line 

closi.r...g brace (right c~ly bracket) 

mic:-o sign 

ohm sign 

m.e.sc~e ordinal indc::?.tor 

r · · ,.... 1 • •• • emmme c: --1na_ u:ctc::. tcr 

section sign 

middle dot 

left·:1ard 2.!70 w 

downwc.rd 2!:-:ow 

Cocerl R~rese..."ltation 

2/3; s 2/6 . 

2/5 

2/5 

2/10 

4/0 

5/11 

5/1:-2 

5/13 

7/11 

7/12 

7/13 

s 3/5 

s 6/0 

s 3/0 

S6/ll 

s 6/3 

S2/7 

s 3/6 

S3/i 

s 2/12 

s 2/1~ 

s 2/13 

s 2/15 



Table 27 (Continued) 

~lis co-.llan eo t::S S ym bo ls 

Graphic Name or Description Coded Representation 

® registered sign s 5/2 

© copyright sign s 5/3 

.. trade mark sign s 5/4 

)' musical note s 5/5 

.. grave accent 6/0 

... circumflex 5/14 

- tilde 7/14 

0 diao-onal 1 
".:> s 5/8 

(S] reverse diagonal 2 S519 

Q filled diagonal 3 s 5/10· 

~ filled reverse diagonal ~ s 5/11 

EB cross 5 s 6/5 

8 full horizontal line 6 s 5/6 

[0 full vertical. line 7 55/7 

horizontal ba.r 8 s 5/0 

Notes: 
(1) The "diagonal" extends from th e lower left comer of the charocter field 
to the upper right comer of the charcc!er field. 

(2) Tne 1' rever-se diagonal 1
' e:::tencs (rom th e !ower r:ght comer of the 

character field to th e upper lejt cor..er of r...'le character {i eld. 

(3 ) The "filled Ciagonazt' is a jilred triangle occupying the lower right half of 
the charo cte r fie lc. 

(4 ) The "filled r<everse diagonaL" is a filled triangle ccc!..!.pying the lower !ejt 
half of the charoc:er field. 

(Continued) 
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Table 27 (Concluded) 

Misce.!laneous Symbols 

(S) The "cross" c.:...arccter i.s a~uiva!ent to over.ayirtg t1e "ful! horL:ontc! [ir:.~n 
character with. the "full vertic::.L line" char::c:er. 

(6) The "full horizontal linen :=:ends jrom the miC:d!e o( the left ecge of the 
charoctzr jield to the midd.!!: of the light edge of the c3:ar::ctar jie!d.. 

(7) The "fulZ vertic::.! line" e~anC.s from the micC:!e of the bottom ec;e of the 
char::cter fie!.d to the middle of the top ecqe of the char.:c"!er field. 

(8} rne typic~! gr::.phic ~pnsentation o( 'T'nori.:cntcL l:c.r' i.s a hor:.:cntcl li."1e 
a! about the middle of a c::.pit.d letter~ _,.-..J :'t::: ~,-· ·-:.::::• l~~;;J' G ._ ; • ...,. :.::;::=! 

L'j 
fv..rf}Se..r 

s J"""bcfs. 

s lA f' {" 0 "' ,., cl ; il( ~ 
\J 

otbov~ 

-12~-

, -1'\ 6 I 

c ~r~~ 'f-crs olcoscrtr~~d 

!- fJ I" ~ ([ Li. S" .'f-r &1. t- / r,/ e 
• p ,..,. r 



Table 28 

Diacriticsl Marks 

Graphic Name or Desc:-iption Coded Representation 

acute accent s 4/2 2/0 

.. grave accent s 4/1 2/0 
'-, 

... circum!1ex s 4/3 2/0 

- tilde s 4/4 2/0 . 

diaeresis cr umlaut mark s 4/8 2/0 

? cedilla s 4/11 2/0 

ogonek . s 4/14 2/0 

breve s 4/6 2/0 ~ 

v car on s 4/15 2/0 

double acute accent s 4/13 2/0 

• dot s 4/7 2/0 

macron s 4/5 2/0 

• ring s 4/10 2/0 

Note! "Grave accent", "circumJle:::: 11
, ci'.d. "tilde 11 are also ceded as 

6/0, 5/14, ar.c 7/14 r<espectiveLy. 
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. .... . ... Table 29 

Graphic Name or Desc.-iption Code1:i Reg~e:ltation 

non-spa.ci:1g underline s 4/12 

non-spacing vector overbar s 4/0 

I non-spacing slant s 4/9 

No~: The gro~hic rzpn.eentation of "·vector aver':Jar" is t.'":at of a 
vector a"'""':;~JJ a: t~ c.bcve the top of a c:::pi~L 1e-r:ar. When :non
spadJtg tu".cieriin~ 11, nvect.or over':Jar', end "non-s;;cc!:-:g slc.."1t4

' a~ 
used':' their ceded reprasentaticr..s precede those of the char.:zc-:ars in 
TabLes 20 throUGh 28. 
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... 
........ 8. Conformance Rec!..!irements 

8.1 GeneraL The Presentation Level P~otocol Svntax desc:-ibed in this 
Standard provides . a cohe!'e:::, ~e:::'b:e coding scheme by which specific 
information may be conveyed and correctly interpreted reg:.rdless of the 
hardware der>endencies of particular teri41inal configurations. This ~rovides 
manufacturers and information providers ·.vith the flexibility to develo£:> a 
b?w.d range of products and Service offerings to address different segments of 
the . market.&.'1d :~ ... s:. e; Pe:::o~ed aree~ However, the existence of ranges of 
service causes problems both for the terminal manufactureruand for L'1e 
information provider. · The manufacturer must ensure U1at .::'af3 products are 
able to receive and interpret information content that may be beyond the 

· scope of their physical presentation ca9ability, whereas from the information 
providers' point of view it would be desirable if all terminals displayed the 
same in!_ormation identicilly. These conformance requirements a:tt·empt to 
meet these ser>arate objectives in a reasonable manner. 

The conformance re<luirements s9ecified here ~ be generally d~~ribed as 
defining the rules (syntax) for conforming interchange at Li.e coding ffitedace, 
as well as the execution (semantics) to be applied by a c~nforming presenta
tion process. In order to ensure consistent a.11d reliable interchange -ac:oss t."le 
coding interface, it is essential that all interchange be in full com9liance ·..nth 
the syntactical rules as defined in this St2..ndard (see Figure 65). It is only in 
the area of semantic execution that a range of physical properties and display 
capabilities is possible, and thus requirem~!lts are necessary to define 
conic mance. 

CONFOR:\lniG 
PRESE~TATION 

PROCESS 
(SEi'Y!A.NTICS) 

INFOR:\IATIONJ --:--

INTERCHANGE 
r-----~~--~~------------~ '\ 
CODING 
INTERFACE 
(SYNTAX) 

Figure 65 

Rel.ationshi? of Ccn!cr:nin..g Entities 

It is recognized that evolving technology and m!!rket forces !llay deter!lline 2.n 
implementation appropriate to particula.r segments of the videotex/te!et:xt 
industry. These implementations are to be known as Service Refe::-ence ~1oce!..s 
(SR:\·1), which are not part of this Standard. A general SR:-,1 for ''ideotex is in 
A!;)pendix B and should serve as a guidel.!ne in defining acCitiona.l SR:1t's. 
Ap9endix C contains a gene:al SR:-t1 for teletext. 

-127-

./ 
~ 

./ 



8.2...1 The data stre::.m com9r"..sing t.1e e.."tchange ot lruOr-::lation ac:-oss the 
coding interface is subject to cer-;ain syntac~ic:ti rest:"!ctions in orcie: t'o be 
coni or-::1ing interchange accorc!Lig' to this S tand.a.rd- Coci cr-::1ing interchange: 

(a) Shall be a seque~ce of 7-:,it or 8-bit bit co rnbir:s.tions following t.1e 
syntac':ic for-::12.ts desc:-!!:ed tllrcughaut the bacy oi this Sta.r:.card; 

(b) Shill not use any bit combinations 2.lloc:ated cy this Standard for anv 
pur;ose othe!:' than u"lat defined in this Standard~ unless they ·· re9resen"t 
e.leruents of other code sets that have been invok ed ov code e."{tension 
according to ISO 2022, S"..lbject to mut:.:al agreement between inte:-change 
perties; ·-"' ~ :7_, .:...:_ ~4<-.J..L ... a~ /. ,L:'~~ ~.,ce. 
""'~~ -~7~---~ ~ ~ -~ 

I (c) Shall not -k;g,l.:da 2-"1 :::::rz:=:_ (._t >te..:..: . _ _:t in a:n unc!e.fi."led 9resentation 
\J oroc~ ' ~ u."lose which are indic~ted as errors in t.!Us Standard; fer e:--..a.'419le, a 

·----arawmg ~oint shall not be placed outside t."le tWit sc:-e~ 

(d) Shall imme<iiatcly follow sequences that result m m irnplement2-tion 
"t~ e. l de9endent state of t.'1e presentation precess, w'i'U1 t."losa .sequences which will 
;.;.;c ... : .. i t"e-"-Stablis!l the pr~ent2.tion p:ocess to a known st2.te. Fo~ e:-carnple, 

~f~ rco:r'i-'rca·-;:----;M:;l op:.e::i~,~S lffi;Jlernentation de9endent. Qmfcrmi.""'..g .ntercha.n~ 
-t c ) shill re-o_sta.biish the l:osit:cn of the c~sor and the ~2.9hic C:awir.; ?Oint ii 

tied to the cursor. a4+o""'4t;<.. AP.R APD ;'"-'orJ wraf a~«d F,.op6("-t.: ... "'a.{ 

\ 8.3 c.:mi'orming Presentation P:-ocess 

J (j)-:;).s .....,a.. • . • • •· • s~ ~--d hall b bl • 

l
'-._./ ...1.,..... . A aresent:a.tion 9rccess comcrmmg to l...!:l.S ~oa.nu2J. s. e c2.pa e or 

receiv1r:#n conforming inte~c~~~e (according to Clause 8.2).:..c:.6-
\. ':;; t1 d re ~ o 5 .,., i ? ;.., ~ 
~(a) Sh2J.l e,xecute all code e.-rte:-.sicn sequences defined m this St.a..r.eard; 

e;.~~<~.~t-e a""d 
(b) Shalllbresent all 94 c!"'.zracte:-s at the P:-imarJ s.:t consistent with the te::tt 
attr!!:uteS 1.implemente-d; 

e;cecu.ie .. 
d\t.-1 "'~(c) Snall ;:-;;::n~ ap. rernaL"ling ~ha..r-act.ers of the g72.pbic cha.r2.cter re9ertoire 

pre=e· ... t eit!:er e~.2.ctly or li1 2-'1 2?9rcx:.r::ate term o:- as a symbol t!1at c:!rl.l"lat be 
· '- ~ c,.,n.-'us~d ""l't'"' an·• cn<>l"~c~o .. in •"-e -~""''"'l'c c"~'"a,...,.o,. -P"'e,.tal·ro· ~ n _ ".,oor'\ ...,~ u 1;;. ~ •• · -: ··- c;. ·-- • • "'-• 51 c;.~LJ. ·-· - ·-· r.. -:;; • ...., 

../ e;r.ec~,te ""'d 
(d) Sha!.l1.9r~ent all 5eor.:et.-ic g-ra9mc ?rimiti·1es (Le., POINT, LIN'E, _.!._3-C, 
RECTA)i'GLZ, POLYGON, and E:--i CRE.Yl";:'~T .. :..L) C:...'ld ::h 2l.l :xec~t:: t..'1e r:-:::nt.:ol . 
!\mc~icr;.S 2-:::.S::";T; DOM_;L.~, :!.'lC W . .UT; -----:::>::::- ~ ~~c!J 

c~) M Shall exec~te all othe: c-:::nt.:ol codes [rcw ,:;e PD! set/con.si.s~entlv with 
t.i-le at::-:butes im9lemente::::'X; s :r. "ll pr-~~e.r.. · i:: "t'.t!2'~-Y~; · 

e)l.ee-~d e C2VI<::i 
( q\ ~ 'hali(""'"'"Scn· all 65 c-..:os -• .... ., mcsa;c c:er· ojJ -. J. I ::' .. - • .. o..l'-- '-'• -·- '' • - ,., 

e) 51 \\ ..l..a . '! d' .r... ! ~.!:. t\....e g"Tr:~ .... +e CoV\"t:lo( "j .... ...,c:"f ;~ .... .:- w~•'e..L, """' e_xe.c"'-'- a\ 1:c:('e.re vo \.le.s .. • 
• .J.. '- . • • • 1 + · c. 'S ~..~ b s e " '-t p ~o-l -t c o d e s e o ~ e. •1 c e s, L e a53-ec7 1..>1e. rec:.oj ... •Tao"' a~~ exec.~,.,"' o:_123_ 4 - -~ • :; 

s ; "" ~ l c - v a l ~ e. o f e. t o vt J I e. .. t 3 H1 ( \ - '-{ ) , Y'l, 1.d ~ ~ - '/ o ! '..C. e of e r o -.,.. d I e ..., 5 i h (I - S' \ 

·,Ji: ..... t:"!':~ .,<>L'-1-y (~ 1 3) a...,J <cfor vvoo~lG! (0,1 a"J ~·; . 



J cx.c-.(~ , ;- . ... .,c-w<>/ -;.~rvor- .. ~ ..... .. ,..,. ~ · • .r '{ •. 
• . .,. • '... • ~ 7tlJ ~"'V·~.::;, '"""C '/ tt.:':.. (' c ' r t ,. r () 4 :., (' d: r I ,A s H c. u t..! .:> 1\ : .... ~! _.l i) 'r c !I" •• ~,.. c ll ~ • --- c ;;. ::: p ·, .... ' ..,. r ("- - . 

l t .J • • • • 1.._ n .) w • • J • ' ... - • 

:1;'! Ut./f,'·· ~ICC): T1"'-~ f:"':_..~,; c.~ ;~~ ,..; 1-.:~! :- ~· ..... ::- .. ....,...: , . ....,, CC')>? r- :. 
,..,f' ' :. .... .e••-c:a":".•o,.,_- ~~"'=~~: : oa~<'-,.; .. -::or r::· f~.-4- ~:,··~- -,~:---· 'ic·.,., JV 

t ..,J. f • 1 d -- ""- , ... - . ¥ ..,., ... • 

-~ · a"'' p~e:,, :., "7 ~ · · ... · 1 • -· .... . · - .. ~ -- • 

o,:J:gt Shill executeAill 96 mac:-os, which are defined according to the proce- 1 ;_·;.=! 
dures of this Standard; ' .... -

, I :,,.v:.· ~ 
et- ~c.t" £ ~·, · -:t 

u: _\:h7 Shall{9resent all 96 DRCS characters, which are dy·namically redefinable . . . 
accor ding to the ~rocedure of this Standard; • .... f ~· .-: ,._,~ 

e~~,J .::..-:-e.,-: 
(j ~ ~ Shall execute,(e..li CO control functions defined in this Standard; 

( ~; :0: Shall execute all control codes from the Cl code set as defined in this 
.._ S tandard1~~ote ~.'-::. ~ :~e ex::e':.!~:er: of ~'1e~ntroi-cod:::::s is d~en-Ce!t!-t."?on-
--......_-:'-:-.~-:-r ... -- - .o. ' ' • .. : __ --A-~~~ A ' •' ....... .,..,-T........C.:!:L'VL . 

~··- 2.-.i':OthG l<?.p ... E!u<=!I .. a-~'1-eu :n c •• e-a9pro!:IL lc::.L.o:: .J-~~7r.-

~ ~ 
8.3.:;i In a conforming presentation process, attributes may be implemented 
to a variety of ca9abilities. The following shall ap{?ly: 

(a) All parameters for drawing commands or attributes that are specified as 
continuous variables may be approximated with im9lernentation de9endent 
value or values, one value of which shall be the default value; 

(b) All parameters for drawing commands or attributes that may take on 
multiple (two or more) discrete values may be a9proximated with implemen
tation de?endent value or values, one value of which shall be the defat!lt value; 

(c) For the interpretation of all confor;;ting interchange, ~the cursor and 
drawing point {?OSitions shall be calculated so as to minimize t:J'1e accumulation 
of round-off e::-ror. 

5 
8.3.,.3;_ The default conditions of the attributes for the cocing scheme 
desc:-ibed in this Standard are summarized in Table 30. 

) ~.3.1 Ir-. i!,is- cfav.se__, 'the fo\Jov.1r.HJ d.@f;Jt,"f/o 11 S ~p?J'f ~ 
(~) R2.co;r~i:::~ Y'??(?'CHtt; 'to d~fctr,.,.,i.rl!Z. t4" Sjwf". c i-1.c:. fot-t-?; o"fo. 

;;t;cl~ ~e'fr.n~;,ce-j 

/ 
v 

(l>) f:>-<e>n.z~? mf"u/11~ i:C? pro(;e~s ct <"o)g ~e'?v"HC<:? "to allot.¢." fhlf>.c/~sfi<J• 

0 ~ i r, -§ 0 y ~ ~ -f , o r, c c ., ..,. e y e J by i.}, e ~ ode s P 9 v ~ r-r c- e 1 f pi P r -4" k f P cl 1 d 11 cd 
Pf' suhsP'i'v:-~-tt:- code se'7ue~Hc:>S ar ~peci(t. Pv( i~ i!,,is St«'t'!clin-d. 
c '? 9. j co .... , v ,_ ~ ~ ; o ., of. r o r ; + ; " ·~ , 1 i .., ., o ,. ~ Jl -t ; c $-< .· 

Cc) Pr~$~'1-t... ~e~h51:C> J;Jf,~Y 'f'he. ~·~1ov~·l''tt~~ ~o.nv~-r~d bra 
C~?- S€'qv-~'1'1ce.J Cl~ i~ f:f,.._g · ~d$t! ~f-1 ~-col-\f .. oi .fu61-:'t,oM f'c cli;-ptav -r'-'bs 

i ~ _, e>'i' n-. ;;:tion d·s 5 ~cf4?J ~'-I t-}, e co~·rf.;cl fv ht:+t~·~ 



P arac e te...""S 

Color mode: 
In-IJse color~ 
Singie-'lalue length 

(color mac address}: 

Table 30 

Default Conciticr-.s 

Values 

0 
White 

•' , -:- .. 

Multi-villue length (coordinate data): 
l byte 
3 bytes 

Dimensionality: 
Logicl ~el size: 
Text rotation: 
C~a.r:a.cte:- ~ath: 
Inte~haricter spac!ng: . 
Inte~ow spacing 
Move oarameters: 

?ursa; style: 
Cursor dis9lay~ 
C~aracter field dimensio~..s: 

Line te:tt'..r=e: 
TextUre 9attern: 
Hi ~rli c-h t: '::J '::J 

Te:rty.re m.?-S.k size: 

? Unceriine woce: 
( /"or~ ·~m:.~ mode: 

\ 

Scroll r::oce: 
• I ·• • • Blir-< conm..:on: 

2 dimensions · · · 
dx = ~o, cry = .;.{) 
0° (relative to bo~...zontal) 
To the right 
1 ( widt.., of C!.!I'!'en f character field) 
1 (he!ght of c'!L.-:ent cnaract!:!" field) 
Cursor and g:-~t-jcs C=a·Ning · 
point move tc~ther. 
Underscore 
0 fi (invisible) 
dx = a£rproximately 0.025 
(i.e. ~ = ~9ro.~;nate.!.y O.OOOCOUO 
binary)· 
dy = a99roximately 0.04 
(i.e. dy = 2.?9'-"0::d.mately 0.00001 010 
binary) 
Solid 
Solid 
No highlight 
dx = aoorcximatelv 0.025 
(i.e. 6 ·= eoaro::imatelv 0.00000110 
bin2r'J) · · • 
dy = e.p~ro:dm.e.:ely 0.04 
(i.e. dy = e.p£)r-o:rim:a.tely 0.00001. 010 
bin2r'J) 
Off 
Off 
Off 
Off 
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-·· I 

l 
I 
I 

9. Enhanced Caoabilities 

9.1 The future addition of enhanced c~9abilities is accomrnocated by t!1is 
synta.'\: via the code extension te~hniques cei1ned in Clause 4. New features 
could be grouped into logic~lly consistent classes, which would then be used to 
deiine entire additional code sets that would be added to ~he existin~ 
re?ertcry. The addition of new functionality within the G- e...r1d ·c-sets 
described herein beyond that already defined):: eo:-.::e:~ : · "" ·" ·:-;-Gi'\. 

:&>7 e.;t'"";.,p/ e t:o f' p :r:. c~~~))(l d s ~4 (c ~ .{J.f'e 5 pee i fr"-e .dl '.'./ i l-h 

'$ix~41 ~ey~;~e>.c· ·~$" (-.,.,k~~ 4Jdi~;cto.al operllllf.J J~f~ lyfe5 41'::-tf~ci'{/e 

~o b ~ ijnor"J)J is ret~Zr'l e.J . -foy '!Vir.~.Ye r::~fdt./j{e e rleA.s-i")(. to 
t~i; S-f::i}J-tJ~rJ .. 
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Ap9eneh: A 

Coordi.~te System Conc2?ts 

Note: rni.s Appendi= is not a mcn::ic.tory part of this St!!r.ccr.:.. 

The Presentation Level Protocol Synta.'C (PLPS) ma.lce..s use of t!1e ccnc~::t of E..!"l 

ebstract C.arte..sia."l coordinate system upon which ill pictorial, ·- te~~a.L and 
L"lc:-emenW aawing c9erations ar~ defined. Nor:na.llzed cccrcinate.s a:~· used 
to define a unit sc:~en. In two diruensions, the unit sc:-een c-:r..si.sts oi a sau.are 
ares. whose points along the X and· Y a..Aes range from 0 (inclusive) to 1 (non
inc.!.usive). In three dimensions, the tL.'"lit sc:een consists of a c!lbe whose poi.'1ts 
along the X, Y, and Z axes el.so ~..n.ge from 0 to l, 'Nhere 0 is de.!:1.'"led as t!:e 
!art.,est point along- the Z a.."Cis from the viewe:-. No ot.'1e: cer!)Ps of t.~e t!=ee 
dimensional mode have been defined. · 

Drawing commands and othe:- c9eratons ma.l(e use of coorcba.te 59ec!:!~ticr:s 
that are bi.nE.ry f=actions of t. .. e u.'"lit sc:een. Drawing spec!fic:a.ticr-..s ou~ice 
the urrit sc::-een eit!1e!." Cirectly 59e-c!iied in L~e ne;;:=.tiv~ ccorC.""late 59ace 
below or- to LI-Je left of zero or- spec!iied by rela.tive CL~J..acerr:.ents ou~ice t.":e 

a l1 '"\ unit sc:-een are in er:-or. 

P1~""''•ir;~) Cocrdnate 59ecific~ticns may be desc:-ibed to seve:-21 levels of ac:::~=-~c-: c:1e 
~ e;w~ ~E...-!:te.ir _ _re;9r~~~~ation as fractions. U.r..nece.ssc.ry le.ast si.;-niiic:a..?'lt ::its ar~ 
~ o~.., d' "'7 eli.:ni~ated by ~~~co··- .. ;n·oce..s:s when the 59eci.:1c~tion is to a. g:"ea!e:o 

acc!.!rac<J th2.1'"l c:a.n be h2ndled by the terminaL Dra wir:g ccmma.-:es ar-a 
norillally deflned using 8 biu ?lt:S sisn occ!.!9ying- 3 bytes of dau to c::1.--:e :on 
X., Y, coordinate position. This inplies a. ::1inimurn 59e!!!r1able b~::.._ry ::ac~cn 
of l/255 cf t.,e unit sc:-ecn. By cef!:'ling additional data bytes unce:- c::-.t:~l of 
the I;)OM:---?J.:.'i . command, greater a.cc!.!:acy may be spe:::if!ed. This nu:::ce:-i::g 
system in no way restricts t.1e te:-::::i..oo:a.l ma.'1t!iacture!." from irr.9lernen::..--:g 2..7f 

resolution he feels is cost effective at the basic hardware level. The :.ur::t:e:
system merely describes ~he in2.r-'1er by which ?ic~ures are cesc::-:::e.: so t.":at 
t!1ere is <!ispl...2.y hardware inde9e:-:c.:nce in t.:'"le PLPS C::lCe. The ruamJ.:ac~:=e:
would convert coordinate inior::1a:ior. f:om the PLPS c"Oordi.iate s;.·st::.: :o r.is 
working coordinate system. If r.:S :':arcware nurnbe~ s:..rste;.I be:a..r--s a. si:::?le 
rela.tion to the PLPS number- S"fStem, this ·.vould be a trivial conve:sic::. 

This St.2.r.Ca.rd is written in t!:e c.!::s::-:?.ct te~ri1S of the • . .mit drawing are:?. c!"J.y , ~n 
crcer not to eliminate 2.1T'f ?Cssible imt;)lemczntat!or.; howeve:-, this a!:.s::-~c::cn 
~n c::.use confusion for the im?le~e:-:tor a.lid for t!:e Lr:.for::1ation ~:cv:c::-. 
Since t!-;e Service Refe!"-ence Yioce.l for a partic~l.a.r service defines ce:-:a.i41. 
par::.me~e::s such as resolution, it ~e-:cmes ;>ossible to g:-e::.tly clar:fy t.':; ac:'.!al 
~lav reS"Jlt.s ~'1at wculd oc-:~ en va!":ous tvces of hardware. ..\_.'1 e~a.r:::J ~ e is 
de,ie!~oed ce!ow that shows the ::i7.:5ic::..l dis~iav oaraoeters :.~at wcci:: ;es:..:lt 
from t.~e choice of a bit olane ::1emo:-1 imolementaticn ·,o;iu1 ~So oixe!.s ::: t.'1e 
X a....C.S a.11d .; bit ?lanes of me!Tic=-:'· ?..e.f.:rences are also 6iven a.5 :o ::cw r::is 
"Hould .be implemented en a c!"-..2.!":?.c~e: ~ene:atcr ;ner:'lc:-J te:-:nina.L · 
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1 . ·::: .. 
t :······· The Standard indic~tes that the exact registration of the pictcri~, tex:ual, 

and photogr2.phic drawing techniques is not guaranteed. This is bcc::.usa for 
certain display resolutions or when using certain display technolog-ies, ?arti
cularly the most cost effective ones, 'U'1e r.umbel" of physical display ~ixels 
does not exactly divide into the number of logical pe!s specifiec, that is, 
quantization error may result. Quantization error causes an efiect simUa.r to 
moire patterns in optics, which can cause a severe degradation of c. picture. 
For example, it is impossible to map a 10 x 10 array of points to 13 x 13 ar.ay 
of physical pixels. The doubling up of points would totally distort the ?attern.. 

For example, examining the cs.se of 256 physical pixels of resolution in e::.ch 
a."Cis of a bit plane memory, one can map the unit screen of 0 (inclusive) to 1 
(non-inclusive) to it exactly. The binary representation of fractions map 
exactly to the puel locations, with the result 'U1at a 45° line is smooth. Pb:el 
elements must be square or very nearly square for there to be no appe::.rance 
of geometric distortion. Circles must appear round. It is not possible to scale 
the coordinate data in either a."Cis by other t.IJan simple ratios or quantization 
error will result. This means that in the vertical direction the physical pixels 
should align with the scan lines of the television display. 

The t ext format has as its default value 40 characters per row and ~0 .-ows 
guaranteed within the display ares. of the rectangular ;4:3 aspect ratio 
television display screen. The aspect ratio 2.~91ies to the outer bou.1C.S of the 
television signal video area, and saiety margir:ing of ~proximately 10% on t.ie 
top, bottom, and both sides must be left by the terminal in order to 
accommodate the overscan of the television sets. This is the Society of 
Motion Picture and Television Engineers (S~•-l:?TE) (RP 27 .3) "safe !itle c.rean. 
The number 40 does not divide exactly into 256 and so. -the 40 character
positions must be deiined to fit on display sc:een in slightly less than 255 9ixel 
elements in order to avoid quantization error effects. This means that "Hidth 
of the character field would be 6/256. 

Ps-ychological studies have shown that the :nest re~dable characte~s in this 
size range are 6 pixels by 10 ~ixe!s. This, t.ien, means that in t.':e ·,rertical 
direction zocr scan lines are required to 9rocuce 2 0 rows. A 21st se!"Vice ::ow 
may occupy 10 additional scan lines. 

If pictures are drawn as pixel 9atte:ns using the lNCRE:\fE)l'T_;L POINT 
com mand, they cannot be sc::.led exce? t by simple integer exact civisions or 
multi?Ucations without resulting in quantization error. This me=.!'...s chat such 
pictures may be recuced in size in a t:-ar-:.Sfcrr:1ation f<·om cr.e ;Jiece of 
e.ooaratt:s of one ohvs i c::.~ disolav censitv to another wi:!l a diiie:-e::: and :-:ot 
sf~p·y related re;oiution. .~ ~imilar ~ffect c::.uses the scaling of DP.CS 
characters and definable texture masks to be limited to integer exzc: c~visior...s 
or multi~lications. Such scaling is required when a DRCS or text1.2e mask 1s 
described by a character field that is greater than the physical lir:1it i;nplied 
by the memory size available for redefinable functions. 

· -133-



(a) 256 pi.'{els in the X a-0c: by 200 9~els in t.~e Y axis; 

(b) A.n aspect ratio of 0.78125; 

. (c) Default character field ~hysic::!.l dimensions of 6/255 in X by 10/256 in Y; 

(d) Character column zer? is justii1ed to the left edge of the unit sc:-~en. 

Character sizes other t.~an the default "NOR:\L~" te_"'t em also tit' ·rnt..":in this . 
display ares.. Ta:ct of 32 character positions and 16 rows divides exactly into 
the 255 ~ixel positions L.""l X and makes use of 192 sc!!.n lines in Y, wiU1 
resulting physical character field dimel"'.sions o£ 12/255 in Y by 8/25 o in X. 
Te:ct of 40 cha.racter ocsitiol"'.s and 24 rows would rest!lt in 6/'256 in X bv 8/256 
mY. · · 

. · ... ··-· .. ~: ·~ .. 
The use of ch.a..rac!er gene!:"ator r..2.rdware would pe:-:nit a:.-.y one ?2r~Ctlh.
c."laracter density to be dL~layed; however, t.'le same quantization e!facts 
would affect the arbitrzry dis\?laY of pictorial information. The numbe:-s 
defined in the above e:cample would also apply. ~ 

,t._s another example, 2~0 9hysic:ti 9i.i:e!s of re:.sol:.ltion rnay be used over t.1e :"ull 
0 to 1 range in t.,e X si"s, alor.g wit-1 200 ~ixels in t.'le Y a."ris. The ~ect 
ratio of 0.781.25 remains the same as in the previous e_'{ample. The default 
charactet" field !;'hysic::!.l cime!'.Sicns are 6/'1~0 in t.~e X e:ris by 1 0/~5 o L"'l t.'"le Y 
uis. This yields e~actly ~0 C:)lurni".s of characte.rs. The tra.'1.Sfor::-:1ation f:-o~ 
binary fraction speci.f1.c2.tions of cccrdinates into 240 ~hysic::!.l ~~els '::'.ay not 
be e:s:act. · 

Since the numbers used in the above examples may apply to t."le S:YI(s), t!ley 
can c'e use a· as a guide.lL:.e lOt" L"'lior:!la ticn providers to define ?ict'..::es. 



Appencfu: B 

A Ge:1eral Service Reference Model (SRM) 
for Videotex 

Note: This Appendi:: is not a mandatory par! of this Standard. 

..... . "' l ·. • ... 

:-' ' . 
· ~"" . 

c . . -.-... . ... -· .. 
.. . ~ .. · .. ~· ·~ ' 

The Service Reference :viodel (S1D1) outlines a set of s9eciiic im9lemen t2..tion 
parameters for a particular service. It defines the fur~ctionality available to 
the information provider and service operator for the generation and dist;:>lay of 
information. ~-:-ab b·e---gcif:9a::er: o.f.-L- : .... _::.:..: -= th-e-t-:~al;' .:., .... __ s-_::: ~·~ ~-:'::.8 

. r1-:."'"~"," .. :e:---;==:'":..o~d • }:...:....:~en S'ef'd'2e.. It is W.'1e.r.71aXlmum set of features 
that may be used to create information. If additional features are used, t1ey 
may not be interpreted exactly 2..S the information provider intended them on 
all terminal or decoder apparatus. However, in closed 2.9plications, by mutual 
agreement of the sender and receiver, additional functionality may be used 
and these features would be a9proximated in the manner defined by this 
Standard on terminals irnplementi11g to the Service Reference ModeL 

A manufacturer may implement features to a greater or lesser extent than 
defined in the Service Reference :VIodel and still confer m to the PLPS, j:ust as 
a monochrome televi_sion set conforms to the National Television Standares 
Committee (NTSC) color television standard. If a user buvs a terminal that 
conforms to the PLPS yet does not implement the complete functionality of 
the Service :Reference Model, some information may be lost just as a user who 
buvs a monochrome television receiver loses the color information. 
AD'alogously, in both cases these standards have been organized in such a way 
that the essence of the information is [Jrese!""ted. 

The oa.rameters listed in Table Bl have been identified as necessa.rv to define 
a Se~vice Reference Model for videotex (i.rl.teractive)~ The c;nforrnance 
section (Clause 8) of this Standard indicates ·.·:hich functions must be ;:;resented 
e_~actly and which can be presented in an approximate form. 
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. Table Bl 

Gener-al Viceote:: SRM Par2.1!let.ers 

Presentaticn Level Protocol 
Synt.a:: ar.d Sem2Il.tics 

1. 

2. 

3. 

4. 

Code e:ctension sequence 
(Rei. 8.3.l(a)) 

Pr;ima.ry set · . 
(Re!. 3.3.l(b)) 

All :-emaining ch.eracters 
oi the g'!"Z?hic characte:
repe:toire (Ref. 8.3.l(c)) 

Ge-Jmet4ic grnphic 
primitives and c-Jntrol 
functions (?DI set) 
(Ref. 8.3.1(d)) 

S. PDI attributes 
(Ref. S.3.1(e)) 

5.1 ""ogi:-l =--: .. 
DoMAr# 

5.2 TZXT 

5.2.1 TEXT sizes 

5.2.2 Charact2~ 
field sizes 

5.2.3 C~arac te:
rotation 

Ser•tiee Re.ferenc:e Model Requi..-emi:!lts 
Viceote::: 

- exe~'..lte all c~de e:rte!'l.Sion secuenc~ 
defined in this Stzneard. · 

-all 94 9rirna.ry c!.re...'T"'2.cte:-s must be i~ple- · 
men ted. 
- eppro:Cmation is not permitted.. · 
- c.1zracte:- font ~ends en implemer:t.a.ticn. 

- -p '"emaininC" ,..;:_ ~.,..., C'tors QtA •ho c-c,..,;..,.;,.. d.!.J. '- • •:;:, \,..;. M.--....c;. ..,_. 1..4- .::~•-';;J'L4-. 

re?ertoire (see Clause 7) must ;;e i.wple
mented. 
- ap~rroximation ts not permitte~ 
-character font ~nC5 on implementation. 

-as specif!ed in Clause 8.3.l(d). 
- the .minimum du:ration of a wait inter·;al, 
for a: W . .;..rr ooerc.nd of zero (see C'!.a.I.!Se 
5.3.2.8.2) is i/30' Sa::)nC. 

· / oyi('";;l l f e:· f . 
- the full rang-e ofA?eis-hts a.Tld •Nic:..':s 
consistent with the physical resolution 
(see Item 11). 
- th~ oos;-r-;.,~stt:>f i-~ e cv~;o-r- ~n d dv 

I. , ..t.. • .J J . 
poi~+ ~ust oe CD.....,f'~ • e~ a."' Y,..QI"'lt. .. ,'. 

c::t+ {eqst" ""~""e- .b~~o"/ p\.::!C.es- ( 1/SI:J. o5- +t 
- the following text sizes: NORU!-.L, H~DiiJM, ~ 
DOUBLE ~GnT, DOU'3L.E STZ-:-
(see Ap9e:1dix A). 

- al! c!-:2.!'2-C~er field sizes §;!"e~t=r t=:m c.r 
ecual to G..x = 6/25a a.r1d d.v = 8/25 5 
(s~e .-\9pe:icix A) consi.s:e.nt ·,s;ith ~::e 
physic::..l resolution, -.vrJch inc!uce.s ~!:e 
followir:g d:ar2.c~er dis~lay fori:12.:3 
(column ~ row): ~0 :c 24, 40 ~ 20, 
-tO X 10, 32 X 16, 20 :<: 10. 

-11 I d" • c· Qo CQ:. 1 SQ:J- .-l .,- ... -='\ 
- i:!..:J. -: l("ecncns !.e., 1 • J - c:.!h • ..:.. I '.J )• 
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i. 
I . 
I 

Presentation Level Proto~! 
Synt.a:;: and Semantics 

5.2.4 Character 
path movement 

5.2.5 Inter-character 
spacing 

5.2.6 Inter-row spacing 

5.2. 7 Move attributes 

5.2.8 Cursor style 

5.3 TEXTURE 

5.3.1 Line texture 

5.3.2 Texture pat~ern 

S.3.3 Hig~gh~ 

5.4 COLOR 

5.5 BLI~K 

Table Bl (Continued) 

Service Re!ere~ce Model Requireme~t:s 
Videote::t 

- all 4 directions (i.e. right, left, up and 
down). 

- 1, 1.25, 1.5, and 9roportional spacing 
consistent with the physical resolution. 
-spacing of proportional spacing depends 
on implementation, as iont is not defined. 

- 1, 1.25, 1.5 and 2. 

-all four attributes (i.e., move together-, 
cursor leads, drawing point lead.s,_C1-Ild-m·ove 
independently). ~ - -

-all four styles (i.e., unde:-score, block, 
cross-hair, a11d custom). 

-all four textures (i.e., solid, dotted, dzshed, 
and dotted--:iashed). 

11 • d r· d ' (' · l"d · 1 -a rour e_lne masKS 1.e., so 1 , vert1cs.. 
hatching, hor:zontal hatching, and cross
he tching) and four ~r ogram mable masks 
(see Appendix A). 

-in accordance with Clause 5.3.2.4.3 and 
in all color modes. 

-all color modes (i. e., 0, 1, and 2). 
-minimum of 16 simultaneous colors out of 
a minimum set of 512 different possible 
colors. 
Note t!"lat the exact values of the default 
colo.-s are r1ot guar2.nte~d due to the round
off errors L1 the color equations (see 
Clause 5.3.~.5.1). 
-color att:ibute of the border is not 
guaranteed. 

-BLINK comme.nes f.lom PDI set and Cl set. 
- . . r. 1" ' ?N - r.ummum num~e:- o. i) m.{ process = - = 16 

where N = numbe::- of bits of the color m~o 
address. 
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P7-esenta.tion Level P:-oto~l 
S)'-nta:: and Semanti~· 

6. Mosaics set 
(Ref. 8 • .3.1 (f)) 

7. Macro set 
(Ref. 8 • .3.1 (g)) 

8. DR"CS 
(Re!. 8.3. l(h)) 

8.1 ORCS size 

9. CO cont!"ol set 
(:Ref. 8 • .3.1(i)) 

10. Cl Control set 
(Ref. 3 • .3.1 (j) 

10.1 Unprotected field 

Table Bl (Continuerl) 

Se..""V"i ~ Rei e. ""en~ Model B. equi..-em en ts 
Videote:s: 

-both se9arated and c~nt!g-~cus mosaics. 
- a9prox:imation Ls not ~er:ni tted.. 

-minimum 3 Kbytes of shared memory 
(shared with DRCS, unprotected fields, 
and other memor-J inte!'lSive processes). 

-minimum 3 Kaytes of shared memory 
(shared with mac:-cs7 unp~tec!ed 
fieles, and othe memot""J inte!'!.Sive ;>rccoc:ses). 

-the first DRCS ch.ar?.cter definition may 
establish t..'"le stcr~~ resolution for all 
subsequently defined DR.CS cbar~cters 
until the set is cle~ ~ 
-all TEXT an:-ibutes (i.e., Item 3.2) still 
apply when defined a.'ld CL~l.ayed.. 

- as specified in Clause 8.3.1(i) • . 

- e::recutes aJ1 c~nt:ol coc!es from Cl code 
set as de.fined tn this St2.neard. 

- only characte.'"'S may be allowed L"l 
unprotected fie.!.C.S for t.':e ?Ut?CSe of 
editina" and subsecue..'lt ~a.ri.swi.ssion. :;:, . 
-a minimum of 40 unorotected 
fields (based uoon t.'le. cefault 
horizontal characte!."' f:eld ·size) may be 
available, s-...:.bjec! to t.he memorJ 
limi tatior;.S. 

-minimum of 3K::ytes o[ sha.rec 
memorv (shared wit., DRCS, ~nac:-cs, 
and othe!." memory intensive 9rccesses). 

- characters ~nay Je drawn with 
a uniform size in any one un?rc te-::";ed 
field, w rJc.h :.S established 2. t the 
time of the cer'ini ticn of t!':e 
unprote-::ted field. 
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] 

Presentation Level Protocol 
Syntax and Semantics 

, : .. .. 

Table Bl (Concluded) 

Service Reference Model Requirements 
Videote: 

· ·-~~lor .. is ?ermitte<r tc:i~.ct'a:h~e-b~t·:v een · 
each character iield 'i!h th1n· in ·- · · -

.• ,.Un!;lrote.c t ed field. .; . . .., . _ . . .. 
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