
The DOC document t:~le is: 

Telidon Videotex Presentation Level Protocol: 
Augmented Picture Description Instructions 

CRC Technical Note 709 

and further in~ormation can be obtained through: 

Department of Communications 
Informa~ion Services 
300 Slater St. 
Ottawa, Ontario KlA OCS 

EIA STANDARDS 

The two other standards referenced in this guide are 
published by the Electronic Industries Association <EIA>. 
They are not necessary to the understanding of their 
application to the display generator, but like the videotex 
s tan dar d s men t i one d a b o-v e, t h e y are 1 i s ted h ere i f you need 
technical details in their respective areas. 

1. EIA RS-232-C 
Interface Between Data Terminal E~uipment 

and Data Communication E~uipment 
Employing Serial Binary Data Interchange 

2. EIA RS-170 
Electrical Perfcrmance Standards - Monochrome 

Television Studio Facilities 

further information on either 
obtained through: 

of these standards can be 

·· '-E l ·e c t; on i c . Indus t r i e s Ass o c i 3 t i on 
Engineering Depcrtment 
2001 Eye Street, N. W. 
Washington D. C. 20006 
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CHAPTER 1 GENERAL INFORMATION 

INTRODUCTION 

This user's guide provides information on ~he Colour 
Raster Display Generator <CRDG) Mk3 Circuit Card Assembly 
designed and manufactured by Norpak Limited. The guide 
consists of three chapters (general information, hardware 
and softwar~ descriptions) and two appendices. Read the 
unpacking warning notes on page 6 before handling the 
circuit card . 

The CCRDG> is a single circuit card assembly with a 
6809 microprocessor interface operating with 
alphanumeric/geometric videotex software in ROM. The card 
has a variety of applications, such as in process control 
systems to create and display flow diagrams and control 
symbology, as a colour output device to generate 
user-ori~inated graphics and text, or to communicate through 
a modem with a database to select and display pages of 
information. The card contains interfaces for a keypad or 
keyboard input device, and full-duplex serial 
communications . 

The alphanumeric/geometric software uses the Picture 
D~scription Instruction <PDI) protocol defined in the 
American AT~T Presentation Level Protocol Videotex Standard, 
and the Canadian Department of Communications' Technical 
Note 709, Videotex Presentation Level Protocol: Augmented 
Picture Description Instructions . These functionally 
identical documents define the PDI set used bq the software 
to decode user keyboard inputs for computer graphics 
applications or the database videotex codes. Refer to the 
A p p en c! i x · B". - -· 

SYSTEM DEFINITION 

The Colour Raster Display Generator is intended for use 
in business or home systems containing at least an RGB 
colour moni~or and a keypad or keyboard, for graphics 
generation when connected to a host processor. and a 
communications modem for video~ex data base access. 

A keypad or keyboard is re~uired to interact with the 
database or host computer . In the Telidon videotex mode the 
user will issue commands to instruct the database to search 
forward or backward for an index or page of information, 
display a previous index or page, pause, erase or resend 
current page. 
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VIDEOTEX 

Videotex is the name for two-way (interactive) public 
access information services that disseminate information or 
provide for transactional service~ from public information 
suppliers. The alpha-geometric Telidon system uses simple 
geometric shapes, called primitives, and text characters to 
define the image, so that the picture is built up in finely 
detailed a~eas rather than line by line. See Example in 
Chapter 3 . The geometric shapes and text characters are 
described by Picture Description Instructions <PDis>. 

PICTURE DESCRIPTION INSTRUCTIONS 

The PDis are codes formed f~om the 7-bit, 128-character 
ASCII subset and are used to define geometric primitives for 
video display. They define graphical and textual 
information in a concise alphanumeric/geometric code set 
which comprises the primitive identi~ier, its attribute and 
numeric location data. The primitive is the graphic shape; 
the attribute is its colour and whether it is to be drawn in 
outline or filled, and the text size; the numeric location 
data defines the screen co-o~dinates on which the primitive 
is to be located. The PDis are described in greater detail 
in Chapter 3. 

The defined geometric primitives are summarized below. 

POINT 

LINE · 

ARC 

RECTANGLE 

POLYGON 

sets the drawing point to any position in the 
display space and optionally displays a dot. 

draws a line based on its endpoints. 

- draws a circular arc based on the endpoints of 
the arc and a point on the arc. The endpoints 
of the arc may optionally be Joined by a chord 
and the area so defined filled in. If more 
points are given, they define a higher level ARC, 
a curvilinear l~ne defined by a SPLINE function. 
A circle is described as an arc whose endpoints 
coincide and whose intermediate point <with the 
endpoints) defined the diameter. 

d<aws a r~ctangular outline or fills in an 
area of specified length and width. 

draws a polygonal outline or fills in the 
circumscribed area based on a series of defined 
vertices . 
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CONTROL 

UNPACKING 

provides control over the modes of the drawing 
commands. One of its maJor functions is to set 
up a value or colour of an obJect. 

The C~lour · Raster Generator Card is supplied in a 
cardboard package, and is protected by a bubble-foam 
wrapping and an anti-static bag. A separa~e bag in the box 
contains the coaxial connectors. 

WARNING 

Do not remove the circuit card 
from the ·anti-static bag until 
you and the anti-static bag 
have been grounded . 

Static electrical discharges 
can cause damage to electronic 
components and RAM. 

Do not touch the gold-plated 
edge connector finger <the 
acid on the skin surface can 
cause corrosion on the 
connector fingers, resulting 
in poor connections . 
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INTRODUCTION 

CHAPTER 2 
HARDWARE DESCRIPTION 

PAGE 7 

This chapte~ provides hardware specifications, circui~ 

card dimensions, connector pin-outs, logic schematic 
diag~am, parts location diagram and part li~ts. Connecto~ 
pin assignments, signal names and voltage levels are given 
in Tables 1 to 3. The listed parts can be obtained ~t an~ 
c 0 mm e r c i a 1 e 1 e c t I 0 n i c s sup p 1 i e ~. H 0 UJ ever I t h e -:: 0 u ~ pROMs I 

two masked ROMs and the EPROM <Figure 3, U4N, USN, USL to 
U9L) contain the Telidon videotex software and must be 
pu~chased from Norpak. 

SPECIFICATIONS 

Environmental 

The Colour Raster Displa~ Generate~ is designed for a 
normal business or home operating environment . or 10 deg~ees 
to 40 deg~ees C <SO to 104 degrees F) at a humidity of 10 to 
901. non-condensing . 

Power 

The de power re~uirements are : 

5 v, 
12 v, 
~? __ v, 

Communications 

1. 5 A 
0. 4 A 
0. OS A 

RS-232-C full duplex serial communication through Cannon 
connector DB 2SP (see Figure 3) 

Baud rates, independent transmit/receive, 
8 strap-selectab le rates (see Table 1) at 75, 150 
300, 600, 1200, 2400, 4800, 9600. 

- Parit~, strap selectable (see Table 2), at odd, even or 
no parity <mark or space) . 
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Display 

- 200 <y axis) by 256 <x axis) by 4-bit high speed ~aster 
video RAM 

8 g~ay levels <black to white), blinking white and 
t1anspa~ent pixel content. 

6 colou1s: · blue, red, magenta, green, cyan, yellow 

9 cha~acte~ sizes, with a maximum of 20 lines of 
40 characters 

- RS-170 level RGB video and composite sync outputs 
th~ough BNC connectors. Flicker r~ee RGE is 526 line. 
60 Hz 

ASSEMBLY 

Because the six coaxial connecto1s can be mounted on 
the ca~d, as shown in Figure 2, or in a convenient place on 
an enclosure in which the card is housed, the connectors and 
miscellaneous hardware are supplied in a separate bag. 

If the connectors a~e to be mounted on the card they 
should be loosely assembled on the st1ip supplied, then 
located on the card with the flat ground pin on the card 
solder side and the round conductor pin on the component 
side. The pins should be cent~ed on the rectangular solder 
pads, then soldered to both sides of the card. Do not use 
excessive or prolonged heat . When the so l dered Joints have 
cooled, tighten t he connecto~ securing nuts. 

If the connectors are t o be mounted on an enclosure 
they should be connected to the card th~ough suitable 
length~of RG-59U coax i al cable . 

The miscellaneous hardware i s for use on the multi-pin 
connectors Pl and P2, as re~uired. 

. . 
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BLOCK DIAGRAM DESCRIPTION 

The block diagram, Figure L shows the card functions 
in simplified form. The microprocessor <6809 uP) accesses 
the Monitor Controller. RAM and ROM through the 
Control/Address/Data Bus. The Monitor Controller produces 
signals for the RAM address for video refresh, and for video 
timing <horizontal and vertical sync and blanking). RAM 
contains the program and display memory and ROM contains the 
video decoding memory. The video circuit decodes the data 
signals to provi.de the RGB yideo signal outputs. 

An Asynchronous Communications Interface Adapter <ACIA> 
converts the bus parallel data to a serial bit stream for 
transmission on a serial data line. It also converts 
received serial data to parallel data for pr~cessing in the 
uP. Similarly, a Parallel Interface Adapter <PIA> 
interfaces the keypad or keyboard data before it is applied 
to the bus . 

.. ~ ---

Figure 1 

RGB 

SYNC 

KEYPAO/ 
KEYSOARO 

Colour Raster Display Generator, Block Diagram 
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T-able 1 Connector Pin Functi:ns 

PIN NO. 

~2 POWER 

10,11,12 

8,9 

s.s.r 
1,2.3,4 

PI KOPAO 

VOLTAGE I SIGNAL 

+12V 0 • .5 AMP 

-12V 

+.5V 

GNO 

0.1 AMP 

1 • .5 AMP 

CURRENTS 

' 2 

DATA SIT OH (LSSl-INPUT 

I 
l 2 

• l 
5 • s 5 
7 5 
a 
9 

10 

CATA SIT 7H (MSBl-INPVT 

STROBE l. -INPUT 

NOT ' USED 

II GNO 

12 +.5V 

13 +12V 

14 -12V 

15 GNO 

P2 RSZ-32 PORT 

l GNO 

2 TRANSMIT DATA·OUTPUT.CTXl 

RECEIVE CATA-INPVT (RX) 

4 REQUEST TO SEND -OUTPUT CRTSl 

5 Cl...E.AR TO SEND -INPUT (CTS) 

6 NOT USED 

7 GND 

a DATA CARRIER DETEC1'ED -INPUT (DCC) 

9,10,11 NOT usEe 

12 NOT use:o 
13.J4.1~16,17 NOT USEO 

18 -12 v 
IS NOT USEO 

20 DATA TERMINAl READY-OUTPUT (OTR) 

2!,22.,23.24 NOT USEO 

2.5 NOT USEO 

' · 
I 

-ALL LEVELS · 

.r.RE TTl.. 

-ALL U:VELS 

ARE EIA RS232·C 

SE JUMP!::RS 0- OUT 
~VALU E OF atT 8 F~,.RQ ;AR~1~1 ~MISSION, RECEIVE. IS r , n 1 

PIN 2-1.5 ,1 •16 

I l 
l 0 

0 I 

0 0 

I -IN 

PARITY 

SPACE]* 
MARK 

EVEN]** 
000 

3-14 VIDEO 

0 60HZ 

* *PARITY FOR TR.:..N SMISSICN 
AND REC~TICN 

ALL 1 DATA BITS 

I STOP BIT 
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Table 2 DIP Functions 

Q.!f.1. 
1,16 + 5 v 
2,15 RESET l. 

3,1~ RX DATAl. 

-4,13 TX DATA l. 

5,12 

6 ,I I NOT USEO 

7,10 

8,9 GNO 

Q!U 
I TX 

2 OTR 

3 RX 

~ OH 

5 RTS 

6 

1 

CTS 

oco 
8 SDCO 

9 SRTS 

1 0-t~ 

16 

.Q.!!..! 

GNO 

SEL Q L 

l 
RS232~ 
L.EYEI.S 

Ti\. 
LEVEL 

I 

2 

3 

4 

5 
6 

T 

OATA BIT 0 M CLSBI-INPUT 

I 

·· '8· - · -

9 
10 

II ,, 
13 

.J4 

15 

16 

2 
3 

4 

5 
6 

rn. 
LE:VELS 

OATA BIT 7 M (MSB)- I NPUT 

SoROB£ L 
NOT USEO 

GNO 

+.5V 

+12V 

-12V 

GND 

•5Y 

- INPUT 

~ 

2 

3 
-4 

5 
6 

1 

a 
9-12 

13 

I~ 

15 

16 

~ 
I 

2 
3 

4 

5 

6 

7 
8,9 

10 

11,12 

13 

14 

15 

16 

V;r 

-~ R ( r. 
J . 
~ 

:.,z 

/ 
y 

-; 

8 ;.u 
\ 

PAGE 12 

A4 COl.OUR I GREY 
A! BIT 2 

A2 BIT I 

AI BIT 0 

BUNK L 

Al..PHA/GRAPH 

A!S BLANK M 
TT1. 

LEVELS 
AI.T VIDEO L 

GNO 

MS IN H J HS OUT 

vs IN M J vs OUT 

75 
300 
1200 

2400 
9600 

NOT USEO TTl.. 
RX CLK IN LE:YELS 

NOT USEO 

TX CLK IN 

NOT USEO 

4800 

RX Cl.)( IN 

600 

150 

/-1 0 · 

)._ 

.. 
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Table 3 

Connector 

RGB 

SYNC 

TV 

XPAR 

Coaxial Connector Functions 

Function 

Colour signals, 75 ohm, 
RS-1 70 C 0. 7 V) . 

Composite sync signal, 
75 ohm, RS-170 CO. 3 VL 
NTSC compatible -no ser~ation 
or eq_ualization pulses. 

Not applicable; used only ror 
special monitor CE:lectrohome CSO>. 
<TTL, control - high during 
Telidon mode, low during TV mode. 

No t a p p 1 i c a b 1 e ; u s e d t o c on tr o 1 a 
graphic overlay ke~ing device. 
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Figure 3 Parts Location 





.. . . 
;, . 
" 



> 

!! tt~l 
~;::. .. ;:. 

' ! 

"' \ 



~--------------~------~------~ll~- --------------~--------------~ I = 11.. n ~. 

~ 

~ 

p!l 

~ 

~ 
• ..... 

= 

. 
t 0 

,r--. - VI 

H C) 

. • t; . ,. 
I 

~ 

" ' .. 
~ .,. .. 

z 
~ 
:a 
): 
" .. 

II 
II 

-~ 
~01 ' 
·~;::, 
·!:? 

). 

"' 

> 

. 
· " . 
• .. . .. 
• . 
' 

_, 
.. ~ t 
~: 

... ,. ........... -..:~:x;: 
tooooooooooooooool 

~~--~+1 41~1~1 ~1 +1 ~1 ~1~1~1+1~ 

I I I I I I 1,.-~ C1 

I I 

I 

.. 
~-· " 

I I I I ~ I •I ~ 
.. ... 

I I I I I I" .. 1 f ; 
I I I 1- T I' 

1 -. 01 • 

I I I I" • ~I~ 
I I I"' T ~I 

.. T Jl hl I'" il lb 
I~ ' ~: . ~: ~ 
.I~-- ---1 1, • '}a~ §~1 : I 1 I I ••• .)> ft• - I 

l • I I I : : 1 )> ..... , .:-+l ..!.l ~4~~!....!..---l 
I I • • u. r-;%-+-1 ~~ +-!.~-!--'-..!...!-!..-..+-;~ 

I .. ~ rn;;-f-i--:-+-i-H~-i---H 

I •' ~ •t.:~~~~~~~~~~--1 I ' n "'•no 

I I I 

I I I 
I I I 

I I I 
I 

- I 

~ ~~· E ~ ' &+I; i ;.....!-;. 1

1 

I ~...;..-....1-4--+-;.-..1 
~ - .. p_ 
II I • •• : I I 

I I I I • ' :: : I I :~ 
. .. 
~ 

r--~===tt:tJ'tl ~I tl ij" • • ... ~ I I I I o t · t-:.-+-.1-1 .._1 ...:.1.....1....1 

~--+-f--+-"l+i-i-1 ~· 
4 

~: '; I I I I I 

.. 
• ~= 

' ·-~~-
--pt 
·-
i 

c -... ;;. 

.. .. --r 

i rr 

·= 
o e » .. 

i- L------
J 

.. 

: ~~· ~ · · ~ ~F~~rrrr 
toooooooooooooooo 

II LH :.. I? r.:=,.-T-1 +' -+I ....;'-+-+-+~ 
I II I > U< 1: 

Ill~ I ~_'~a-, 
· I •: i i : 
I I I •: i :: ~ 
I I·· .. .. L"'~.· 

.....,.......,......,..........;..r..,..:'-1,~; 
I I"': H: 

-~~:; x bl:~l ;:• 
~ t•·'lit;'"l I...--':.I . 
1M " ..u •. ,.Sj 
.,1 j i iCr . . 

· • ; .. :. " : ••• 1 ..... " - l 

~ 

~l I I I. I I 

VI 

0 

0 





- ' ·· ···. -· ·=-------~---------:--:-----,,-----------,r---.-------' r.,. ~ -~__.... ............ _...... I! ... .,. __ ... --~·l(.ooiW)IH' "'MOt I 

.. 

MOLI"JC 

,...," 
c-~cro-. 

J2 

T 

:::=I I 0 iUV 

.. ---.---.,--L--,,.L-,..-JL---, , 
• 
• 

=~ o-I&V 

~ ... 

1--~~ -- -- - -·~__,~_..._, ., _,....,_ ... __.....4 - !- • 

1
"'""".__, . .__....._. ---·-..... '--~--~ , ... ~· ...... .,. !- ·- E i th-- A..._,.. !· · · -~ _____ .,. f ,Aorvr•N ;_;p: ~~~ 

-~ r-- , .,,,_.,, :c - '··r =; u•o•fl ~~ (/ 
.. .,,.u ... ,r lr. r""t 

- T ~i:<;, ~ "1•:· 
~- -.-- ·!!"'' 11 ~ ;, rr~. - + f-~.!!..J~• .. '7 -

, tfo ••i 14 f- :t;;Jo 

!=~~~~.£ ~ 1 fJ 
s~n,•t. ,._,.,., . .. ""'""'" 

;:;-;;-r:-;-;1;;;;-t:-;;;-r:-;-;-·r~ ,....,..-- -- .-;--.. - -;
;;i;- ;-;- ·- - - ,. 
:;;;.- -,-,- -,- ·;; 
iiA'if -,- - - - -- I 
;d:;;;- 10 - · - -- I 
;e.;;;- -r;- --· - - -- I 
;•;;o ...,..- ------, 
~""" .,. -- ;_ -·-
----f..----
---A-- ...,.--~--1--+,..--1--
!!!!_ ~ ~ -- .!.!.._ ..!!.__ 
, ... ,, L4 11 

~]A 1- ___ .!•A_ .,.. . .. 

#
·• NttN(lJ 

~Br--...... 

' ,.. 

• ~~ •n• ""' 
~f'fttltllftl .... . 

,..,.,...'( ""'''· , •• .#IC"r~UC 

;. 

c 

... , 
LAJr J •• ., 1- ;:~ :·~· ·: .. :•:16o~fl~: :~. -;;~:,: 1- _:Yr! .. ~~~~·;C:,!' ::; -~~·:-· 

I• lt14wlA4 Tr4 _..., ..... .. ,. ••cev...._ •• .,,,._, • ..,,. .r,.f ""e ,.. ... TW. '""'"''· 
..... , .. "Y"rt. A""O ........ 0~'" C .. ,,., A• I Of <•v,&.IO t!Wftf .l;f ~AMfltr. .. e 

, • J " .... 
/ c • tf 

0 ••• 
nr•a 

r. 4~"""'0 ... f...!.. ttl O' ........ ,., lv,."'.JI I 

~- CAJIII ..... ., .... II ....... , tllfl,.._ 'rffl T,.l .,. Y""l , ••• • fY' •• ...,.....ltrl 
•••• e-n .. ,. ,...., _, .. , .. ""T ... _.,.. ......... 

•· ~Jill .,.,(1.,., II AII"A04 · .f - IO~(~nc tA~,...,.J ... ""._,ntJI' 
,._,.,. TWI #<I.._,.~ ,-o• • , """ Tl • 

•· #>IUH•fJ tr•IJ A•ov"'• ~IUU.,.,.t ,,.,,CAYI THif' Altl M'tf' 0#1 A MC-I'Atl• .. ~ 

,. 10,.1 IUCT*Ot.YTIC PI'COU"-1"'41 '-'MCt1Witl A•l .,.,,... •• ,. •• Cl.•lf IHf&."""'_.,. 

·- .l,t QM..AAIIC ~VI'LI""' """"Cif'OI'. AAI M/MIIItiO Cll·l~ III'Cl.,.,V& 

-· 

Dot ..... 
:::: 

.....,. .. 
Q ,. 

.. , a 

I 

- (.....' 

--l 

::.lli rl-I I ]~;~::::: .. , ..... ~·-
;r; ....... ~.:;~~·~·~;:;:m; <QJ- . lA 
!'.~~';. ~-·-~~- _::j t':~,:.~-• ';;.-1~ tre ---------1 
_,,,, ..... ~-

__ , __ ,;;.u;....,. .. , . 
LOGI.C DtA<;RAM 
reo. Moo· 

---- t I u_-... . 0 3011 ~-- L."" I ~ · - ~;;;;rw-T 
7 .. ,q 

1 
___ «!___ I ---~J · alJ...Jit -4 I .. olJ3 _____ rij ___ _J._,ij J ....--1.!:::--" ,·' 



'""IT 

0 

-~~ 

c 

~ 

B 

8 1 
·'----"'":l 

-, 

-t7 

J;m v 

'6" 
"" .. . .. ••• 

·~· 

T ---- ~ ---......------- ,,.------...--.,.---...------
r - ----:--...,.....,._ __ ,_...4 ..._... 

-..,J~-................ ':;:+~;;;;~~===1~~4 ..,.__._...._......_ ... .,._..._.., f.:: • w ~ftll 

'-"'"---=-------'·· . ~ ... -....-'* --.!!!.!..!.'"'' • 
::::~;· I 

'.1-J: 
. .1 •t,..,"' L §"'tJ·I 

11, ~JJE .~h~~ 
r-- --------

0 .... ··et· ·- J.J D Y'0 U. :·u . ..JU" 

vt .• ·"' [} 

o-X' "I• um J.L-

_[ ___ _! 

J~ J 
lH" 

D ,. •• L. (U. I 1 . • 

•Jr 
I 

~~~ Hiflt :J~i~:c:r - . I 
.. ! 

~! 
..... T-''-------

o• ......... 

~r-,r~~J:j~ l :;; r !.__.-.J , .. ..-. 

. ~ 

;. 

lc 
I 

~@-1@ !' ~·~~ CJc::-.~::., u.. - ~-,~·~ === : --------~ 2J c::;:r no- -- ••• ,-, •; · 
•It' HlOI ,.~ ..,,.,. •!;) 

. --... ''c.::.." •u •• ; -:1. ":t fl 1 
I --- .--- !.1~~ t.lA.A.. • ,!!!.. T ·c. 

§ "'' uo..._ ~ •" ~ J .._ 4.,. .,.,.. .a.._. ..£. :r I 
I • • II ... :.~:-. =f .,..,"""'* ':'" I 8 

";' .. ..... '~ ••t f"' .-IJI 
I "'''" ~· ··~ .. ., ... :;J I I ... ~ -T .L. I I uD.-.. 't (~ -: 

••• L- - - -- I -- -- - - - -- -- ---- - -- -- - ---- : 
' T 'Y'wJ Cl"(""f"4f ""'" ... ~ o.J •o• •I •a., .a 4 ... .,,.,. Ill.-" ... , I 

,........._, ,. .. liht!WI ,_,,.. tfAC'I, ""'"- ... ~-'1>10' ... II'Wtfif t'lof. 

;;! =~: .. ~';;·~:·,;:~"'~'.!!0.,\IH-.,: .-"r":!t;"!_,~·~::.~AAA4 j 
~ '........ IN'-'UF .,,_, CI'Ou._,o 't.AHI JlloOIJ&P If ~~full..,f0 tr 

-t' .,...y !.!J:'I4Afl -avrl ro Ollltf llll ~1"1 I'Oollf'(A f~O\INO •• i 

L..:::.:..~--------*-·--'~ l.ll I,"".,.,.,.,.._"",..""'""' or oao .. or) : 

... ~ ~, , 

TV o--H--, 

"';•~ *- :t_. $CI- .,A · 
-,--=---:-rc==~·-L..-J ... C>··· ... ~ t t J. ~ 

....... ·~-~..,~·· 
. T OIAI;RA-"1 ,,,, ,..f. 

,_ _ ___.. o I .... 
1 3811 -;;T 

/ r~ ... q.a. ~ r;;;;;;-~ 

4 T j- , ...... •• • 

,u 3 rU 2 .u r~·-'----~~--~~~.1---·"·· ·*6t., ' 



85-05944~01 I CRDG. USER'S GUIDE PAGE 15 
P'Af<TS t.IST 

---------------------------------------------------------------------------------------------DESCRIP'TIOH MANUFACTU~ER C!RCUI7 kEFERENCE 

!CrTTl.r7~00oNANDo:IN~UT 

ICrTTl.r7•t.SOOoNANDo:INPUT 
ICrTTl.o7~LSOJoNANDo:INPUToOC 
ICoTTl.o 74 04oHEXoiNVERTER 
ICoTTl.o 7• LS04oHEXoiNVERTER 
lCoTTLo74l.SOB•AND•:lNPUT 
lCoTTLo74l.Sl0oNAN0oJINPUT 
!CoTTLo74LS74oFLlPoFLOPoDUAL•D 
IC • TTL, 7457• ol•UAt.I•• FLIP • FLOP 
l C • TTL, 7_.LS1:;7, OUA[t, :1 Nf"'-' T otiPX 
lCoTTLo7,.LSl66o8Bll·SHIFT·REG 
!CoTTl.o74LS:••·OCTALo~USDR1VER 

ICoTTLo7,.LS:•:;,oclALoTRANSCEIV 
ICoTTLo7_.S:~7.0UADo:INPUTot1PXo 

1CoTTLo74t.SJ6?•HEX•~USDRIVoTRl 
l CoTTLo 74 t.SJ73oOClALolATCH 
lCoTTLo74l.SJ90oDUALoDCCADEoCOU 
ICrUPo68A09oB~IT•MICROrl.!MHZ 
ICtUPooBA:1,PERlPH€RAl.ti/O 
ICoUPo6BA4~rCRTC __ •• _ ..... . ·-
IC,UP•6BA:;Q,ACIA 
ICoDIGoCMOSot1Cl,.~l1o&IT-~AT£,F 

'ICoiNTF·DIGoOUAOo7:; 1SSoRS:J:,D 
IC,INTF.DIGoOUADo7:;ta9oRS:3:,R 
IC,INTF,OIG•BT:OOUADo~USTRANS 

IC.~AMo4ll6ol6KX1•l:;0,1J7:;NS 
TRANSISTORoNPNoT0-18 
TRANSDUCER•J-t:Vo40MA,:600HMo7 
XTAt..t.S .. J:~Hz,.o:X,H17U 
XTAI.t10.739MHZ. 
ICoDACoS~ITolJ:;NSoMULTIPl.YlNG 

rc.REG.av.To-9: 
IC,kEG.-:;v,ro-::.;o · ·--·- · .. _ ., 
DIODEtSIGNALrD0-3~ 
TI<ANSlSTORoNPNrT0-18 ____ _ 
T!<ANSISTOR,NPNoT0-9~ 

TRANSISTOR.~NPoT0-9: 

CONNoO/CU~ol:;PINoFEtiALE 
CONNoD/SU~o:SPINoMALE -
CONNo~NC.RECEP•ISOLATED 
CONNoUAF£R,.l:;6o1:PlN•t1ALEoR.A 
CONNoSOCKEToiC,:4PoD!PoLOUoT lN 
CONNoSOChETo!Co16P •D IPoT lN•CLI 
RESoVARo:;OKo10To1/•u•CERoTOP 
RE5oVAR.:OOICHMo10T• 1/4UoCt~rT 
~ESoFlXEDol3/0HMoTRAH5ol6PINo0 

RES•Fl~£b,~ .7~.PULLU~olbP IH·DI 

RES • F I ~£I11 1 Ot- / OHI"' • PULL U,_. • UF· IN 
RES•Fl~(Dol/0HMo:;:,1/_.U,CA~ 

RESoFlXED•ll/0HMo~%o1/4U.CAR 

RESoFlX£Uoo8/0Htlo~:.1/_.U,CAR 

~·£~ ·Fl XEDol.OQ-/OHM, :;: , 1/ ~u • C.:.R 
RESoFIXLDol:O/OHI"'o:;X,l/4UoCA~ 

~(S,FlXED•:~0/0Hh•~%,1/4~,C~k 

RCS, F 1 XEI•• o :0/01<1"1 • !:% , 1/4U • CAR 
~CSoFlXED·~7010Htlo~:.1/4UoC.:.R 

~ESoFl~EDo1K/OHI"'o:;%,l/4UoCAR 

RCSoFlXEDo!,JK/ONMo!::,Jt•U.CAR 
RESoFIXEDo~.:htOHI"'o:;:,1/'U•CAR 

~E:SoFlX£Do3.JK/0HM·Sio1/_.U,CAR 

kE5•FlXCDr~.7~/0ti"•~%•1/4UtCA~ 
RESoFlXED·10K/0HM,:;:,I/4UoC.:.R 
RE~·FixEr•.~7~/nHM·~=·l/4U . ~AR 

~ESof'lXEilo 1:;1'1/0iil"'• :;::, 1/4U.CM~ 
RESoFlXEDol.:ht0HM•::,114UoCAR 
~ES,FlX(I••=· il\/OHt"\•~::, 1/AU,CAR 
RtSoFIXE~oS.:K/01<1"1•::,1/4U,~AR 

CAPoC(R,~AD1ALo:60PF•10Zo10UOV 

CAPoC[~o~AOIALoU.OlUF•:~I.~OV 

C.:.PoCCRoRADlALoO.!UF•:oz,sov,z 

- -... -·- · ·- · ------
FAIRCHILD MFG 7AOO~C U7S 
FAIRCHILD MFG 7_.l.SOOPC U:!! 
FAIRCNIL!J nFG 74\.SO:lF'.C ----- UlON ---------
FAikCHILD - t~FG 7_.04PC U:!loU40 
FAIF<CHll.D MFG 74l.SO•PC ______ U9JoU3B 
FA!h:t:NIU• MFG 74LSOBPC U3SoU48 
FAIF<CHILio MFG 74LS10PC u:s . 
r.:.IkCHILD 11FG 7_.LS74i"C U71'•U:E:oU7NoU7J 
FA!RCHIU• MFG 7 ~57 4F'C --- ·--- U3Il . . . ... - . ----
FAIRCHILD MFG Hl.S157PC USD 
FAIRCHILD MFG 74LS166PC U:NoUlNoU:RoUJR 
FAIRCHIL..!I MF"G ?_.l.S:• ... F·C- ------· u:~,U .. R: -- ---·-·----
FAIRCHILD HFG 7_.LS:~SF'C U45 
FAI~CHILD t~F G 74S::;7PC U•EoUJEoUlGoU4G 
FAIRCHILD MFG 7_.t.S367F'C U6R .. .. ·~~ ·- · ----
FAIRCHILD I"'FG 74LSJ73PC U3JoU3LtU~Jr~:L 
FAIRCHILD MFG 74LS390PC ______ UBJ 
MOTOROI.A MFG IIC68A09 .U6G ---.. ------
MOTOROLA 11FG IIC68A::l U7G 
MOTOROI.A 11FG HC68US USG ________ _ 
MOTOROLA I'IFG IIC6SA:;O U7B 
MOT OROI.A MFG HCl ~_.11 U68 
MOTOROLA MFG HCl•BS _ __ _______ U8lloU9S 
MOTOROLA MF G MC1•89 U90oU10II 
NO VENDOR FOUNI• NO COMM. PIN ~NO U_.LoU4.J 
MOTOF:Ol.A MFG MCII41161:!P-1S Al.L ,1,1 ,;_:,~-------
HAM I l. TON AVNET II :N914 . --· a:: 
f'ANASONIC HFG Al•~06C Ttll 
CTS HFG ___ --- MP0 18 XTL.2 
CT,S IIFG S!03:.::~:;BA XT(l---------
NA TI ONAL MFG CoACOBOQLCH UBI" 
I'IOTOF:Ol.A MFG IIC7GLOB Vl::l 
TO !<£ INPUT AT L- LJ'1790SC-------·vR::---------

HAMIL.TON AVNET II 1N914 lil-loO:,o3 
HAMIL TON AVNET 11 :w::::: ------ a .. o07-11,_ _____ _ 
liAMILTON AVNET II :HJ90_. at.~ •• -· 
HAIIlL TON AVNET 1'1 :Nl906 03 
CAHHON MFG 0Al:;S Pl 
C:aNNOH t1FG [IP:SP --------- P::------ ----
AI"'PHE::NOL IIF'G 31-010 SoXoTIJ•R•GoB 
MOLEX MFG 09-ij8-::1:1 J :: 
Clollfj!OH I'IF'G . 70J-S3::•-of.:.().-.. .:.::;:-- U:SL";"u'6L.t.i7L;-----
I::O~EF:TSON-NUGENT !CN-1~3-SJ-T DIP3o4 
~CChiiAN MFG 6G:JR:;I~I\ RSl ------
!IEChi"'AN MFG 66Uh:OO ·• ------R:S7 
ALLEN ~~AOLEY MF 316~330 u:G 
ALLEN I<R.:.t•t.C:Y IIF 
ALL.EN f!RAI•LEY MF 
PH II. IF'S MF'G 
F"HlLH'S IIF'G 
PNIUF·S ~FG 
F·tHLIF·S MF'G 
F'HILII'S 11FG 
ALLEN !<kAOl.£'1' IIF 
F·HillF'S MF'G 
f·HillF'S MF'G 
ALLEN !<~A{tl.E'T IIF 
f'HlLlF'S nFG 
~·Hil.lF'S IIFG 

PH!LlF'S IIF'G 
ALLCN "RA[ILEY MF 
ALLEN ~RAI•LEY t'oF 
F·HJLif·S l'l f'G 
F'IUL!PS MFG 
F"HILIF'5 1'\FG 
.>LLC:N !II<A!IL£'1' I'IF 
PHILIPS MF'G 
Ct:NTRALA!< MFG 
CRIC I"'FG 
(RIE I"'FG 

J 1 oA• 7: U6H 
llOAI 03·----------·· uaG 

CR::STOL:;/1 OH~ ~J:,~J3 
c~::::.ToLS/33 01:11!! R .. .;.~9.so ___ ______ _ 

CR:~Tr.L::/68 ON" R6~•R68rR66•R77 
c~<:::·oL5/1uO o-. ;;;Js.ao 
Cr;:~TOI :;11:0 Oi"t": Ro!l•6r,'69;7a··----
C~-Z~l-S ~:7 
CR:~TOLS/6:0 Oh.., R6lo6::!63 ___ _ 
cr.::;TOLS/-170 D-. '-:! ,: 
Cll-10:::-:; RlJo~:Slr8loS:o79o83 
CR:~TOLS/l,J~ F::OR.~9·60 

Ck::STOt.S/:r;: F.·:;•o•l .. o1Sol6,'la• 
l9o7lo7:r74 

CR:5TDL51JI\l 
c~-•1::-s · · 
ci<-1v3-5 
CR:STOLS/47K 
t:R:::;rot.S/1 ::OM OH.., 
CR:~TDL5/1K: 

CR::STOI.S/811.:· 
r•o-::;u 
S1:1-0:0-6Sl-10~~ 

31:1-oso-z::u-tc~, 

~ .. .. 
RJ .... ~a.n;·7 , -~-

RJ .. 

~~6 · - - -·--- -----F::o 
RS_. 
R?:S 
~:;s . 

C97 
Cl! 
C9. ct o ;·ci:: ;·ci'3 
c:.::-7tr<.:73-95 

CAPoTANToRA~IALo1UFo:~:,J ~V ITT MF'G TAGl.OM3S c:.1~ 
CAP. ALUM• AXl AL • 1 OUF • :;0 11 o: • SOV 5IEMCNS MFG 11•131 J-A:; l Oo.:.T C:", 8, 1:;, i&--::i -
F'l\llG, EYI\011• Ml-3of·It It oCOIIM('IH• 8ht NUF;F'Ah L TO 36-05383-0;: U:Sl.. 
PROGofPF:OIIoM~J,~PI+•COI"'I"'ON·Bht NnRPAII. LTD 36-0::0JGJ-01 U6L 
PkOG.CPROI'Iol'lhloPV1+•::h.60HZ NOR~Ah LTD 36-0~lu::-01 U7l. 
~ · F:IJGoh:IIMoRU!Io[oC:CON:: r;, 1 HOh:rAP\ LT!\ 36-03•89-01 USL 
~ · ~IJG • h:llMoRGI• ·l•t:.COT•ER •: HI'IF;~ · -"1\ L Tl'l 36-03 •a?-O:: U9L 
~ · f.:IJ!;, ~UMoAL•r•Rl~S • DE:::Ol'Cf! NUF;f ·AI\ l TO lo•Ol•SS-01 o.,::;N 
~· ROGoRilMoAIIliRf'O.:';o[I(COioC:h: NO~F'I\h LTD 36-03~08-02 u•w 
ClliiH•t:IJ't:hET oCLH o16t"o~~:TA!N!NG ~Ol<l.h:l SUN-NUGENT RC-74!' ::llPJr4 
COHNoCr:r-·[UoLOChoO/~UI<of ' !::l"'nLC MH' MFG ::05817-l Pl,r:: 

. CAr' ot:T:h:•I<Alllo\Lol.:WFol04, lho:;:t. Cr.NT!':t.LA!< IIFG N'1•3.:l0 C1 • ~-6 

CA('o CLn-•~•'llli\Lo::.:or ·r,!O::,JUUOV l.l:'Hl~ALAS MFG I•T•-::1 C'1'6. ·--··· -·-.. 
Cll!L.f"txU•o:: . ::uHo!O% [•[L(VI\N MFG 1SJ7-:0 \...l 

~CAI'oC:llloi<A{l!ALo~700F'f'olO:o!OOV £~1( ,,,.·c; Ct-05~X~7:t; !': 
C.:Ot · ,Crl<oh:A[Ili\Lo:' :or·FotO::.tOOOV C:ENII'I\I.IW MFG 1•1'-:':"l C~ 

: &a&&a~aaaa&&&$&&&&8&J&&aa•a&&aaa•••••a~aaaaaa•~••••aas1a&tsaa••••••••xaaaaaac&a&aaaaaaaaaaaaa 
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INTRODUCTION 

CHAPTER 3 
SOFTWARE DESCRIPTION 

PAGE 16· 

This chapter is divided into two sections. The First 
section provides details oi the keypad or keyboard code 
functions, code entry and the screen heade~ page. The 
second section provides a description of p i cture description 
instructions. The description i s a condensed version of the 
data available . through the CRC Technical Note No . 709 
reierenced in Appendix 3, and should provi de suificient 
iniormation to satisfy the needs of most users. 

FUNCTION CODES 

The function codes that manipulate the data base are 
listed in Table 4, which provides the hexa d ecimal code. its 
symbol and data base i ristru~tion . 
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Table 4 Function Codes 

CODE SYMBOL FUNCTION 
----------------------------------------------------------~-

* EO 

El 

E2 

E3 

E4 
ES 
E6 
E7 
E8 
E9 

* EA 
EB 
EC 
ED 
EE 
EF 
FO 
Fl 

* F2 
F3 
F4 
F"5 
F6 
F7 
F8 
F9 
FA 
Fi3 
FC 
FD 
FE: 
FF 

Notes: 

II 

< 

1 
4 
7 
F 

D 
> 
2 
5 
8 
0 
s 

3 
···'- -·-- 6 

9 

R 

TV or Telidon (default> mode. The code 
will clear video screen to black, set 
XPAR and TV signal low, and deactivates 
DTR on the RS-232 inter-face. If the 
code is issued twice, it sets DTR, TV 
and XPAR high and disp)ays the header 
page. 

Resend current page <redisplay) 

Display previous page 

A database re~uirement 

Erase displayed page 
Display next page 

Transmits F5 "Proceed" 

Pause 
Display previous index 

Transmits F6 "Proc~ed" 

Clears all entries since last "Proceed" 

Proceed (entry terminator> 

= not used 
* = not locally echoed 
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CODE ENTRY 

Keypad 

E x c e p t f o T' t h e c o d e s i or TV, C an d V ( E 0, EA an d F2 ) 
all the codes are echoed locally as entered and displayed as 
a character. digit or symbol in the bottom left corner oi 
t h e s c·i' e en. 

T h e d i g i t s 0 to 9 and p a g e movemen t s y m b o 1 s F, • , <. ) , 
II and ~are record act i va t ed; that is, they are echoed on 
screen as· entired, but are not t r ansmittel through the 
serial port until m <Proceed) is entered. I 

K_eyboard 

If a keyboard i s used, there is no local echo or the 
characters. The codes are as defined in the 7-bit ASCII 
table, Figure 5, and the MSB is zero. Transmissions are 
character activated ; that is, each character is transmitted 
as its relevant key i s pressed . 
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HEADER PAGE 

When the EO code is issued tw i ce the screen will 
displa~ a header page in the format shown below. The screen 
will clear, then display a black screen with a white line 
border with 16 rectangles across the bottom or the bordered 
area. The leftmost rectangle wi ll display black, followed 
by six shades of gray, t hen white, t hen blue, red, magenta, 
green, cyan, yellow, blinking white and XPAR. The product 
name, software 'number and version level are displayed to the 
right of the colour bar. After a few seconds the screen 
clears and the system is ready for use. 

I= 13 I ~ 1 ~ I ~I ~I ~ 1 ~= 1 ~ 11.41( 3 5382C 3: Q C: l ::f C> U )o <5:i j X 

Figure 4 Header P~ge 
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PICTURE DESCRIPTION INSTRUCTIONS 

INTRODUCTION 

This section describes the method or storing and 
communicating visual images and textual information through 
the use of Pi·cture Description Instructions. and associated 
data. such that the resolution of stored images is virtually 
independent of ' terminal configurations. ~ommunication 
networks and data base construction . 

. The storing and communication protocol is a maJor 
subset of the North American Videot~x coding standard 
adopted in principle by the American National Standards 
Institute (ANSI) and the Canadian Standards Association 
<CSA). It represents the interim level of implementation 
specified by the Canadian Videotext Consultative Committee 
<CVCC>. 

Pictures are essentially described by a set of 
geometric drawing primitives <such as point. line, arc) 
specified in various locations in the picture to be 
displayed. Similarly, text is described as a g~oup of 
charact~rs to be displayed at certain locations on the 
screen. Therefore. PDis can describe practically all 
textual and graphical images. 

Only a few basic instructions. each with numeric 
operands, are needed to describe practically all graphic 
images. These basic geometric primitives were chosen 
because of their simplicity and their ability to define 
practically all image types. 

A command is also re~uired to change from graphic to 
alphanum~~i~ mode for textual messages. This function is 
performed by the Shift In <Sil command from a set of control 
~odes universally used in the transmission of textual 
messages. Similarly. the Shift Out <SOl control code is 
used to change back to the graphics mode. The alphanumeric 
mode is the mode of operation entered by default. or the waq 
in which a termina l should operate when first swi~ched on. 
In this way, a subset of the PDI code can be used for 
business or simple alphanumeric terminals which may only 
respond to textual information. 
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CODING 

The <CRDG) PDI instructions are a set of codes 
operating in the 7-bit environment. TEXT is defined by CSA 
Standard Z 243. 4.-1973 (identical to ASCII>. The ASCII code 
table is shown in Figure 5. The code is defined to include 
the code table positions 2/0 and 7/15 within the defi~itions 
of the individ~al code tables. The nomenclature N/n 
indicates a single character from column N. row n; e. g., 
1/11 is ESC. The characters in columns 0 and 1 surrounded 
by a heavy black border are reserved for communication 
transmission protocol. Only the controls DCl <flow control 
pause) and DC3 (flow control resume> have an effect on the 
terminal. The shaded characters in columns 2 to 7 are those 
that may vary between national versions of this code table. 
<In C.anada. an alternate code .table can be defined where 
these characters are replaced by French characters.) 

Figure 6 shows the code extension techni~ue used to 
establish alternate meanings for the 7-bit code 
combinations. 

In the alpha-geometric coding. the display is composed 
of pictorial drawings that are defined as geometric 
primitives transmitted to the terminal as drawing commands. 

Geometric Primitives 

The pictorial coding scheme is based on geometric 
primitives. Each drawing primitive is specified as 
cartesian coordinates to describe the positions. end-points. 
or vertices of each drawing operation. Geometric drawing·s 
are defined as the drawing primitives: POINT, LINE, ARC. 
RECTANGLE and POLYGON. 

Drawing Position 

Drawings are positionally independent. therefor~, 

drawing primitives may overlay each other and redefine the 
drawing at that position . 



'. 
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Figu~e 5 ASCII Code Table 
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CONTROL 
REPERTORY• 

IN-USE 
SET 

INVOCATION OF 
GRAPHIC SETS 

DESIGNATION OF 
GRAPHIC SETS 

GRAPHIC 
REPERTORY 

I 
I 

C1 

esc._ 
2'12.. 

_....CF) 

1 
I 

""'ESC, 
2/1, \ 

(F) ~--ESC~~--
1 DErAULT I 
I GO I 
I co G 

I 
I ? I ESC, 

l--~y-j-\- 6115 

Sl / S~ SS2 ESC. SS3 

EXTENDED• 
CONTROL 

~ REPERTORY 

/ / f~-4\ 
~--~-- ~----~ 

GO 

DEFAULT 
ASCII 

G1 

DEFAULT 

G2 ~ G3 

DEFAULT DEFAULT 
SUP TEXT MOSAIC 

\ I 
ESC, 2/Hl. (F) ESC, 2111, (F) 
ESC,2/i 4. (F) ESC, 2115, (F) 

r-7-:M~O-:::SA-::-G::-::C:--/ 

NOT 
~~~IMPLEMENT~D 

REDUCED FORM 

• RESERVED FOR 
FURTHER SiUDY 

Figure 6 Code Extension in a 7-Git Environment 
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Coordinate System 

The coo~dinate specifications are based on a Cartesian 
0 to 1 numbering scheme. 

The numbering s~stem is re~erenced to the display 
screen and consists o~ coordinates ranging from 0 to 1 in 
both x and y axes, with coordinate values being speci;ied as 
fractions of this range. The coordinates are ancoded in 
two's complement notation and specified as signed numbers to 
a minimum accurac~ of 3 bits, including the sign bit. 
Increased accuracy is obtained by additional incTements o~ 3 
bits. Unused least significant bits are truncated when the 
coordinates are defined to a greater accuracy than can be 
handled by the terminal . 

The display for television screens which have 
non-s~uare visible areas map into the s~uare d~awing area 
number system so that the origin <0,0) remains in the lower 
left corner within the . screen margins. On a television-like 
display with a 4:3 aspect ratio, this corresponds to a range 
of 0 to 0.99 in the x axis, and 0 to approximately 0. 75 in 
the y axis . Drawing commands addressing the . en:tire s~uare 0 
to 1 grid are permissible, but only the circumscTibed 4:3 
area is visible. 

Picture Resolution 

Any number of physical picture elements maq be 
implemented. Hence, picture resolution depends on terminal 
manufacturers. The r esolution i mplemented on the colour 
raster generator i s 256 pixels in the x axis and 200 in the 
y axis . 

.. ~ ....... -

DRAWING COMMANDS 

General 

Drawing commands consist of Operational Codes (opcodes) 
and their associated parameters . 

Opcodes describe the types of drawing operation. 
Following the apcode byte is one block, or more. of 
additional bytes of data to describe one or more (x, y) 
coordinate position~. Each block of data for the (x,y> 
coordinate~ normally <by default) contains 3 b~tes <9 bits 
accuracy), however, ~rom 1 to 8 bytes may be used depending 
on the degree o~ resolution desired . 

Figure 7 shows the code table for the opcodes and 
numeric data bytes . 
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NUMERIC DATA 

I 
L N 
I c 
N R 

E 
E . M 

A 
R 
c 

E 
N 
T 

c 
0 
N 
T 
R 
0 
L 

. Figure 7 Operation Code and Data Field Assignments 
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Opcode Byte 

The structure of the opcode byte is shown in Figure 8. 

b8 b7 b6 bS b4 b3 b2 b1 

I X I 0 11 I 

.Fiag_j LFacilities field ' 

'------Descriptor field 

Figure 8 9-bit Opcode Byte 

Opcode Definitions 

POINT -sets the drawing point to any positi6n ~n the display 
space and optionally draws a dot. 

LINE -draws a line based on the two given end points. 

ARC -draws a circular arc based on three points; 
point, a point on the arc and the end 
circle results when the start 
coincidental and the point on 
end of the diameter . 

start 
A 

RECTANGLE - draws a r ectangle based on a specified width and 
height. ~he rectang l e may be in outline or may be a 
filled-in area . 

POLYGON -draws a closed polygon or arbitrary shape specified 
by the vertices . The polygon may be in outline or may be a 
filled-in area. The maximum number or vertices is limited 
to ·2SP,5.. 2S 
CONTROL - provides control over the modes or attributes of 
the drawing commands. 
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OPCODE FACILITIES 

Each geometric primi~ive opcode has four variants; 
these are defined by the facili~y bi~s (b2 and bl) as shown 
in Figure 9. Facility field interpretations are given 
bel ow. 

OPCODE 

CONTROL X 

POINT X 

LINE X 

ARC X 

RECTANGLE X 

POLYGON X 

INCREMENTAL X 

CONTROL X 

Figure 9 

01 000 

01 001 INVS VIS 

01 0"10 JOIN SET 

01 011 JOIN SET 

01 100 JOIN SET 

01 101 JOIN I SET 

01 1110 

0"1 111 

Dpcode Faci l ities 

r 
V> . ' 

c 

0 

ASS 

ASS REL t.-• 

OUTLINE FILL 

OUTLINE FILL 

OUTLINE FILL 
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IT b2 is binary 1 

a) POINT 

b) LINE, ARC, 
RECTANGLE, 
POLYGON 

a visible point is drawn on the display screen. 

the initial drawing position is specified 
within the data bytes as absolute (x,y) 
coordinates, i.e., th e initial point is Set. 

If b2 is ~inary 0 

a) POINT 

b > LINE, ARC, 
RECTANGLE, 
POLYGON 

an invisible point is located on the displa~ 
screen. 

the initial drawing position is the same point 
as the final drawing position of the previous 
opcode, i.e., the current drawing is JOined to 
the previous drawing. 

If bl is binary 1 

a) POINT 

b) LINE 

. c ) .. AR G.L -
RECTANGLE, 
POLYGON 

the (dx, dy> coordinate-s are relative displacements 
to the preceding coordinate specifications. 

the (dx,dy) coordinates for the final drawing 
position of a line segment are relative 
displacements from the initial drawing position of 
that line segment . . 

the interior ar~as established are filled. 

If b1 is binary 0 

a) POINT 

b) LINE 

c > ARC, 
RECTANGLE, 
POLYGON 

the < x, y) coordinates of the point are absolute 
values . 

the (x,~) coordinates of the final drawing 
position of the line segment are absolute values. 

the drawings are outlined. 
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OPCODE NUMERIC DATA 

The numeric data bytes associated with an opcode 
immediately follow the opcode byte and are recognized when 
the flag bit (b7) is binary 1. Any number of blocks of data 
bytes defining pairs of coordinates or drawing displacements 
may follow the drawing opcode . Any presentation level code 
other than f~om the numeric data po~tion of the code table 
terminates the se~uence of data blocks. Transmission level 
codes have no effect at the presentation level as they 
should have been removed by lower layer processes. 

The default number of data bytes that forms a block 
that defines a pair of x,y coordinates is 3. The structure 
of the data block is shown in F i gure 10. 

Flag--..JI 

I X 1 1
1 r 

Flag--..JI 

I X 1
1 I 

Flag---' 

l y 

~ l 
Numeric 
Specification 
In decreasing 
Bit Significance 

~ 

Figure 10 Structure of a Block of 3 Data Bytes 

REPEATED OPCODE OPER ATI ON 

For each of t h e POINT, LI NE and RECTANGLE opcodes, 
repeated drawing operations will automatically be effected 
if the numerical data. field fol l owing the opcode byte 
contains more than one complete set of coordinate 
specifications . The repeated dr awing feature allows 
concatenated drawings to be eff~cted without having to 
repeat the opcode. 
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FIELD 

The FIELD ?DI establishes a rectang~lar active drawing 
area (field) on the screen, which is used by commands such 
as Text. The first block or data following the opcode gives 
the coordinates of the origin of the rectangular active 
drawing area. The next <and last) block of data gives the 
dimensions of the field as dx and dy. After a Field ·PDI is 
executed, the current drawing point is set to the origin 
point of the area. 

GEOMETRIC CONTROL OPCODES 

General 

The Control opcodes establish the display attributes 
and drawing states of the terminal for subse~uent pictorial 
drawing, text or other presentation level commands. The 
eight Control opcodes are given in Figure 11. 

RESET is used to selectively reinitialize the drawing 
state and attribute parameters and to perform the function 
of clearing the display screen and other defined ~tables. 

DOMAIN is used to establish operand parameter length 
and the logical pixel size . 

TEXT is used to cont1ol parameters related to the 
attributes of TEXT characters. 

T~XTURE provides control or texture attributes that 
determine the method of filling areas for subse~uent drawing 
commands and that determine the texture for lines and 
outlines. 

S~T COLOUR specifies colour values for use in drawing 
commands or for insertion into the colour map. 

WAIT causes a delay o~ a specific time in processing 
data. 

I 
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OPCODE 

RESET · X 01 000 00 J)__ 

DOMAIN X 01 000 01 33 

TEXT CONTROL X 01 000 10 - ""<;'j 
,, 

TEXTURE X 01 000 11 ~ ~ 7 

SET COLOUR X 01 111 00 
" 

WAIT X 01 111 01 (v 
~ -

SELECT COLOUR X 01 111 10 (o 

BLINK X 01 111 11 
) 

Figure 11 Conti·ol Opcodes 

Att-ributes 

A numbe-r of d-raw:ng attributes may be applied to the 
drawing commands, and where appropriate, to the other text 
and graphic commands. Attributes are defined by 
appropriately coded se~uences as desc-ribed below. Once an 
att-ribute is defined, it remains valid until the at~ribute 
is redefined or cleared to its default state. In the 
implementation of attributes, the levels of sophistication 
and complexity are le~t to the discretion of the 
implementer. 
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Domain 

The integer value of bits b1 and b2 of the first byte 
of the operand (plus one) gives the leng~h of subsequent 
single-value operands <such as colour map table addresses) 
in bytes . The integer value or bits b3, b4, b5, of the 
first byte of the operand <plus one) gives the length of 
subsequent mul~i-value operands (such as coordinate 
specifi~ations> in bytes. 

Bit 6 of the first byte of the operand gives the 
dimensionality of the coordinate specification. Zero 
indicates two dimensional <2D> mode, and one indicates three 
dimensional <3D> mode. The definition of 3D mode is 
reserved for further study and the card defaults to 2D mode. 

If an operand is shorter than the specified operand 
length, then the operand is padded with zeros. If the 
operand is longer than the specified operand length. then 
the command is repeated with the subsequent numeric data 
taken as the new operand . 

Text 

Bits 1 and ·2 of the first byte of the operand determine 
the rotation of text characters, as shown in the table below 
and in Figure 12. 

b2 

0 
0 

··· '-1 --
1 

b 1 

0 
1 
0 
1 

10 

Figure 12 

11 

Rotation (degrees) 

0 
90 

1 80 
270 

00 

(default> 

Character Rotation 

I o o 

\ ~ I 

t) oc 
'oo 

,. 
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Sits 3 and 4 of the first byte determine the direction 
or the text cursor path, as follows : 

b4 

0 
0 
1 
1 

b3 

0 
1 
0 
1 

cursor movement 

right (default) 
left 

. up 
down 

Sits 5 and 6 or the first byte determine the 
inter-character spacing in units or the character field 
dimension lying parallel to the character path, as follows: 

b6 

0 
0 
1 
1 

b5 

0 
1 
0 
1 

inter-character spacing 

1 (default) 
1. 25 
1. 5 

proportional spacing 

Sits 1 and 2 or the second byte determine the i nter-row 
spacing in units o r the character f i eld dimension lying 
perpendicular to the character path, as follows: 

b2 

0 
0 
1 
1 

b 1 

0 
1 
0 
1 

inter-row spacing 

1 (default) 
1. 25 
1. 5 
2 

Bits 3 and 4 of t he second byte determine the 
relationship between movement of the text cursor and 
movement of the graph i cs drawing point, as follows : 

b4 

0 
0 
1 
1 

b3 

0 
1 
0 
1 

move parameters 

move together (default) 
cursor leads 
drawing point leads 
move independent l y 
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Bits 5 and 6 or the second byte determine the cursor 
display style, as follows: 

b6 b5 cursor style 

0 0 underscore <default) 
0 1 block 
1 0 cross hair 
1 1 custom (manufacturer 

defined) 

The remaining bytes specify the dimensions of the 
character field dx <width) and dy <height). This continuous 
text size specification maps to the nearest available size. 

The supplementary character set of accents ind 
diacritical marks can provide the ability to accent any text 
character by using the non-spacing accents specified below: 

\ ( 4/1) '(4/2) . ""(4/3) "'(4/4) •• (4/8) ,(4/11) 

In addition, these spacing characters can be 
implemented: 

~ ( 2/ 1) 6 ( 3/15) << <21 11) )) (3/11) 

These characters reside by default in code table G2 and 
can be accessed by the SS2 code (1/9 in CO set) followed by 
the code indicated above. 

Figure 13 illustrates a range of text sizes that can be 
established based on only two character shape tables which 
differ by a factor of approximately 1. 5, and the double and 
half size of each. This provides a psychologically pleasing 
aproximation to a continuous range of character sizes. 

Figure 13 

hCAXIMUM OENSIT'I' 
.: CHAR PER LINE 
#LINES WITHIN MARGINS 

16/8 
ZOllO 
32 /IS 
40/ZO (OEFAUt..T) 

Discrete Telt Sizes 
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The text character origin is located at the bottom left 
of the full char~cter font, below any danglers, and not at 
the base or the upper case character. 

Texture 

Bits 1 and 2 or the first byte of the operand determine 
the line texture attributes as follows: 

b2 

0 
0 
1 
1 

b 1 

0 
1 
0 
1 

line texture 

solid (default) 
dotted 
dashed 
dot dashed 

The line texture pattern is referenced to ~he absolute 
coordinate grid of the display screen so that the texture 
pattern aligns between drawing commands. 

If bit 3 of the first byte is 1, then filled 
rectangles, arcs and polygons are highlighted by explicitly 
drawing the perimeter. If bit 3 of the first byte is O, 
then there is no highlight. 

Bit~ 4, 5 and 6 determine the texture pattern for 
filled rectangles, arcs and polygons, as follows: 

b6 b5 b4 texture pattern 

0 0 0 solid (default) 
0 0 1 vertical hatching 
0 1 0 horizontal hatching 
0 1 1 cross hatching 
1 0 0 dot pattern 
1 0 1 +45 degree lines 
1 1 0 -45 degree lines 
1 1 1 45 degree cross hatching 

Set Colour 

The set colour opcode specifies the colour attribute of 
the drawings or text that follows. The code is flexible and 
permits the future definition of colours defined as shades 
of the basic colours. However, this card uses only 6 fixed 
colours and a gray shades, ranging from black to white 
inclusive . 

.. . . 
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The number of data bytes is variable and the se~uence 
is terminated on the appearance of another opcode. Less 
significant bits for colour information are truncated where 
they are not used. The bit assignments of the data bytes 
are shown in Figure 14 . 

Six bf~s from 
first data byte 

Six bits from 
second data byta 

colour 
values ln 

- --order of 
I 
• • • 

L-.l.--...l-..J...-1-......L.-J-.L..-...1.--...1.-...L--J...I_...___.._ d sere a sl ng 

GREEN I .1 I significance 
Green, Red and Blue specified 

REO ln order of decreasing levels , 
BLUE of Intensity two triplets per · 

byte 
GREEN-----' 

REO-------' 

BLUE-------' 

Figure 14 Set Colour Operand 

Wait 

The Wait command causes a delay of a specific time in 
processing and display. 

The length of wait is specified in tenths of a second 
by the first associated parameter byte (6 bits for up to 6.3 
seconds>. Each additional parameter byte causes an 
additional delay. 

;I 
I~ 
p 
X 

• ••. I I • • 
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Reset 

If bit 1 of the first byte is 1, then the domain 
parameters are reset to their default values. 

Bits 2 and 3 of byte 1 determine the colour mode and/or 
the in-use colour, as follows : 

b3 b2 

0 0 no action 
0 1 select colour mode 0 and 

initialize implicit colour map 
1 0 reserved for 
l 1 additional colours 

Bits 4, S and 6 of byte 1 clear the screen and/or border 
areas, as follows: 

b6 bS b4 

0 0 0 no action 
0 0 1 clear screen to black 
0 1 0 clear screen to in-use drawing 

colour 
0 1 1 clear border to black• 
1 0 0 clear border to in-use drawing 

colour• 
1 0 1 clear screen and border* to 

in-use drawing colour 
1 1 0 clear screen to in-use drawing 

colour-border* to black 
1 1 1 clear screen and border to black 

(* reserved for control of a 
screen border; i\Ot implemented 
on this card) 

If b1 of the second byte is 1, the text parameters are 
set to their default values and the cursor is sent to the 
home position (top left character position on the screen). 

' If b4 of the second byte is 1, the texture attributes 
are set to their default values. 

If no operand follows the Reset command, a complete 
reset is indicated (i.e., as if both operand bytes were set 
to all ones), 

If one operand follows the Reset command. the second 
byte is padded with zeros. 
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Control <Status) Sub-commands 

To comply with the existing international standard 
recommendations, an additional method of defining several of 
the control commands is implemented. These ~ommands produce 
the same effects or combination of effects as the control 
opcodes. They are merely alternate ways of accessing the 
same functions. 

The Wait control opcode may be interpreted as a control 
status code which introduces a number of sub-commands. The 
numerical data byte following the opcode indicates the 
sub-command . The Wait function operates as one of the 
sub-commands. 

The Control Status control commands begin with a 
Control Status opcode followed by a code chosen ; from Figure 
15. The tone control code defines a shade of gray as 
consecutive bits of gray level intensity rather than as RGB 
levels. The Text Format code permits text parameters to be 
defined explicitly. For text format control, bS specifies 
word break, and b4 and b3 the text rotation; b2 and bl of 
an additional data byte specify spacing. Bits b3, b2 and bl 
define the text character size as tabulated in Figure 13. 
Bit b6 indicates double height. For Text Set, two 
additional French characters can be specified by a bin~ry 2 
in bits b2 and bl. 
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Figu~e 15 Status Commands Accessed through the 
Cont~ol (Status> Opcode 
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Cl CONTROL SET 

The Cl Cont~ol Set code table shown in Figure 16 
provides additional cont~ol facilities. many of which are 
reserved for additional features. The control commands are 
described below. 

REPEAT 

The last text character received is repeated a 
specified number of times. Bits b6 through bl of the next 
character received specify the repeat count. 

REPEAT to EDL 
J 

The last Text character received is repeated to the 
last character position along the current character path, 
within the screen or active drawing area. 

REVERSE VIDEO 

Enter reverse video mode. Any Text character received 
subse~uent to this control code is complemented within the 
current character field prior to its display. 

NORMAL VIDEO 

Enter normal video mode. The action of the Reverse 
Video control code is terminated. 

SMALL TEXT 

Reserved 

MED TEXT 

The character field dimensions are set to dx = 0. 03125, 
dy = 0.047 Capprox) to provide a 16 row by 32 character 
display. 

NORMAL TEXT 

The character field dimensions are set to their default 
values of dx = 0. 025, dy = 0. 0375 Capprox) to provide a 20 
row by 40 character display. 

, , v~ ·· 
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DOUBLE HEIGHT 

The vertical dimension of the character field is set to 
twice its default size. The horizontal dimension of the 
character field is set to its default size. 

DOUBLE SIZE 

The horizontal and vertical dimensions of the cha~acter 
field are set to twice their respective default sizes. 

WORD WRAP ON 

Enter word wrap mode.. All text is broken on word 
boundaries at end of line conditions. A word boundar~ is 
delineated by a space character, a format effeator control 
character, a drawing command from the geometric sets, a 
maximum line length, or, optionally a punctuation character. 

WORD WRAP OFF 

Exit word wrap mode. All text is broken at character 
boundaries at end of line conditions. 

SCROLL ON 

Enter scroll mode. If an APD or an APU would cause the 
text cursor to be advance past the edge of the active 
drawing area, the entire contents of the display are 
scrolled to bring the cursor back within the active drawing 
area. 

SCROLL OFF 

Exit scroll mode. If an APD or an APU would cause the 
text cursor to be advanced past the edge of the active 
drawing area, it is instead moved to the opposite edge of 
the active drawing area. 

UNDERLINE START 

Enter underline mode. All characters received from the 
alphanumeric or supplementary graphics set will be displayed 
underlined. 

. .. 
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UNDERLINE STOP 

Exit underline mode. 

BLINK START 

Establish blinking colour . Any text or graphics codes 
received while ·in this colour and mode will cause the 
resulting text or graphic to flash intermittently. Blink is 
terminated when another colour is specified. 

! 
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Figure 16 C1 Control Set 
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CO TEXT CURSOR CONTROL CODES 

!CO ! Code Action on Text 
!Character! Table 

Effect on Text 
Cursor Location Cursor C~ossing Unit! 

Screen of Active 
Drawing Area 

!Name !Position! 

'---------------------------------------------------------------' . . 
! AP I3 ( B S ) ( 0 i 8 ) !Move in the opposite !Position the cursor 

!direction to the char-!to opposite edge of 
!acter path a distance !screen or drawing 
!equal to the dimension!area <along the char-! 
!of the character field!acter pathl and 
!lying parallel to the !execute an automatic 
!character path !VT 

'---------------------------------------------------------------· • f • 

APF<HT> C0/9) !Move in the direction !Position the cursor 
!of the character path !to opposite edge of 
!a distance equal to !screen or drawing 
!the dimension of the !area (along the char-! 
!character field lying !acter path) and 
!parallel to the char- !execute an automatic 
!acter path !LF 

·--------------------------------------------------------------- · . . 
APO<LF> (0/10) !Move the direction 

!perpendicular to the 
!character path C-90 ) 
!a distance equal to 
!the dimension of the 
!character field lying 
!perpendicular to the 
!character path 

!Special action taken 
!dependent on whether 
!scroll mode is in 
!effect or not 

--~------------------------------------------------------------· 
APU<VTl (0/11) !Move in the direction 

~perpendicular to the 
!character path <-90 l 
!a distance equal to 
!the dimension of the 
!character field lying 
!perpendicular to the 
!character path 

!Special action taken 
!dependent on whether 
!scroll mode is in 
!effect or not 

•---------------------------------------------------------------1 . . 
CS<FF> (0/12> !Position cursor to 

!upper left character 
!position on screen 

n/a also 
clears 
screen 

·---------------------------------------------------------------· . . 
APR< CR) C0/13> !Position cursor to 

!first character 
!position within the 
!unit screen <or 
!drawing areal along 
!the character path 

n/a 
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DEFAULT CONDITIONS 

The default conditions fo~ the alphanume~ic cod i ng 
scheme att~ibutes a~e summa~ized below : 

Colou~ mode: 
In-use colou~: 

Single-value length 
(colour map add~ess): 

Multi-value length (coordinate data): 
Dime n.s ion a 1 it y: 
Text rotation: 
Characte~ path: 
Inter-character spacing: 

Inte~-~ow spacing: 

0 
White 

1 byte 
3 bytes 
2 D 
0 (horizontal> 
To the right 
1 <width of cur~ent 
cha~acter field) 
1 (height of cu~~ent 
character field) 

PAGE 

Move pa~amete~s: Text cursor and g~aphics 

drawing point move 
togethe~ 

Cursor style: 
Cu~sor display : 
Cha~acter field d i mensions: 

Line textu'T'e: 
Textu~e pattern: 
High 1 i g h t: 
Textu~e mask size: 

Unde~line mode: 
Word wrap mode: 

EXAMPLE 

Unde~sco~e 

Off · 
d X = 0. 025, d y = 0. 04 

(approx) 
Solid 
Solid 
No highlight 
dx = 0.025, dy = 0.04 

(approx) 
Off 
Off 

An example of the drawing se~uence for a single picture 
i s s h own in F i g u r e 1 7. 

:)• .... / r 

c; 
'7 (.P 

'. I 

.. 



I 85-05944-01 I CRDG USER'S GUIDE PAGE 46 · 

I 
SO (aj 
COHT~OL (bj 
~ 
RECiAHGLE 
dy 
position 
di"i;dy 
disolace!N!nt 
CONTROL 
G"rWW 
POLYGOII 
~ 
pos i tfon 

dXidY 
diSOIJCCIN!nt 
cxt.dy 
df so I acement 

dxt.dy 
di so I acefl'l!nt 
CONTROL w-
POLTGOII 
~ 
oosition 
cw;ay-
disolacefl'l!nt 
dl<t.dy 
displace!N!nt 

• 

dxt.dy 
displacement 

~ 
Green 

b!.!!f. 
x&y 
position 
dxt.dy 
d1solacernent 
POLTGOII 
dx&dy 
disolacefl'l!nt 
cx/Ody 
disolacement· 
ex &elY 
disolacement 

~ 
Tell ow 

~ 
•'r s~ 
~ 
Kid 
Position 
~ 
position 

RECTANGlE 
dy 
position 
dxt.dy 
displacfftnt 

COHTROL 
Wiiite 
POlH!_ S!l 
l4y 
position 

.ll 
Howse 

(cl 

(dl 

(e) 

(f) 

(gJ 

(h) 

(1) 

,c.-/ ____ -</ 

~~v 
Ia) sar.rtt 0vt fSOI 10 ,,.01\cs mode 

(ct Or•• • ., .. ., for..,..o.l'ld uwnt a fillrd 8-.HMG oolvtoft 
Wtn:rvC1toft 

(dl 0.... tiM wallt of ~ ttou .. '" ~ ,,.."'"4 a fill..cll 6-ctdftl 
pol,,.n .,..,NC'Iaoft 

lei er .. ....... " ... to cHfi ... ftM •d911 of 11M roof 

lfl ,.,OCMcfiftt hom me OltMftt bum 00141109' dnw fli'e 

~of 'DM reef WJ""f • filled ......,..d caofY90" 

""'"'~ 
Ill Onw • y..-o-. .," """' "'• ate tnnrvc110ft. FiU in 

1:f'lll --~ tiM chonl --a l'tM .nd CIION'IU of 

""&IC, 
lhl Ouw • ye4few doaf 

li) s.t 1ftot ciMour to wtua end r•oosmon tt.. tae•m , • ...,., 
fot t:eat 

f 

HOTE 1. Positional and dimensional data is transmitted as 3 byte operands of 
---sequential tnfonn&tion to provide 1 resolution of one part tn !256. 

NOTE Z. Sequentill POls specify the order in wnicll the total image is drawn. 
---Thus, newly defined areas may overlay previously drawn parts of tile 

im~ge and allows more efficient coding of the total picture. 

HOT! 3. The simple drawing shown above can be described with 108 bytes of 
--- infonnation ~sing POls. 

rig UT' e 17 Se~uential PDis De~ining an Image 



APPENDIX A 

GLOSSARY 

Absolute coordinates - an ordered pair of signed numbers 
between -1 and 1 <non-inclusive) that specify the new 
location of the drawing point with respe~t to the 
origin of the unit screen. Note that only positive 

.absolute coord i nate specifications lie within the unit 
screen. 

ASCII - American Standard Code for Information Interchange, 
a table of text character codes. The Canadian 
standard CSA Z243.4-1973 is identical to ASCII. 

Attribute -A settable parameter to be applied to subse~uent 
TEXT characters or geometric graphic primitives. 

Border area - the area of th~ physical display screen which 
is outside of the addressable display area. 

C set control set. There are two control sets, CO and Cl. 
each or which comprises 32 character positions arranged 
in 2 columns of 16 rows. 

Character field - the rectangular display area within which 
a TEXT character is defined. 

Code extension - techni~ues for expanding the absolute 
character address space of a byte oriented code into 
a larger virtual address space. 

Code table - the set of unambiguous rules that define the 
mapping between received bit combinations and 
presentation level characters. 

Cursor - a logical indicator of the screen position at which 
the next TEXT character is to be displayed. This 
position may or may not be marked by a cursor symbol . 

Display area - the addressable area of the physical display 
screen onto which the unit sc~een is mapped. 
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Drawing point - a logical indicator or the screen position 
at which the next geometric graphic primitive will 
commence execution. 

Escape se~uence - a two, three or four byte code extension 
se~uence beginning with the ESC character. A three 
character escape se~uence contains an interm~diate 

chara~ter <Il and ends with a final character (F), 
and is used primarily to desig~ate a set from the 
graphics repertory as one of the four active G sets. 
Two character escape se~uences contain only a final 
character <F) and are one method by which code sets 
are invoked into the in-use table. 

Final character - the last character of an escape se~uence. 

G set There are four G sets, GO, G-L G2, and G3, each of 
which comprises 96 character position~ arranged in 6 
columns of 16 rows. 

Geometric graphic primitive - a locally stored picture 
drawing algorithm that can be called via a specified 
opcode and associated operand(s). 

Graphic repertory - the collection of available code tables 
that are subJect to designation as one of the G sets. 

In-use - refers to the code sets or attributes that will be 
used to interpret or be applied to subse~uently receiv~d 
commands. 

I~termediate character - the character which occurs between 
the ESC character and the final character in an 
escape se~uence. 

Invoke - to bring one of the four active G sets into the 
in-use code table. 

Opcode - a one byte, presentation level character that 
initiates the execution of a locally stored geometric 
primitive or control operation. An opcode may be 
followed by one or more operands. 

Operand - a single or multiple byte string from the numeri~ 
data field of the POI set that is used to specify 
control. attribute, or coordinate parameters re~uired 
by the opcode. 
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PDI - Picture Description Instruction. A PDI is composed of 
an opcode followed by one or more operands and 
constitutes an executable picture drawing or control 
command. 

Pixel The smallest graphical unit that can be displayed 
on a screen <also called a pell . 

Relative coordin~tes - an ordered pair of signed numbers 
between -1 and 1 (non-inclusive) that specify <in two's 
complement arithmetic) either the new location of the 
drawing _point with respect to the old location of the 
drawing point, when used with a geometric primitive 
POI, or the dimensions of a given field when used with 
one of the control commands. 

Single shift - an invocation of a code set into the in-use 
table that affects only the interpretation r of the next 
character received. Interpretation then automatically 
reverts to the previous contents of the table. <This 
is also referred to as non-locking shift.) 

TEXT - pre-defined pixel patterns which, when called, are 
drawn with a set of pre-selected attri_butes at positions 
on the screen indicated by the cursor. 

Unit screen - the virtual display address space within 
which all PDis are executed and TEXT characters are 
displayed. The dimensions of the unit screen are 0 to 1 
in the horizontal Cx) and vertical <yl dimensions. 
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VIDEOTEX . . .- : . , . . ; 
To promote c:ompatibil i:t~ - in .vid~o~e -~ : __ r int'o-r.~~-{ i ~~ :_,. 

tac:hniq_ues the Bell System has .adop·ti!d a · p-:'e s en;t-ation : l'ev't l: 
protocol ro'l' use UJit h the Canadian--de'Si·gn .e d Tel~ i" _don vi·de~QXe" i- .. 
system. The p-rotctc o 1 is - d e·-r i ned ::-.:~ in ·two '·· -~u n c: t:iona.l:'ry· · 
identical docu~ne-nt s, one .·American · and ~- ~ ort e C-<in a 'd'fan,· . 
concerned 1.11ith the "formats, ru les, . and: · p;;.- oce..dur-e ~ -- ad .o ri.t'eJ:-··~· 
for th_..e encoding of text, ~ graphics · - : an d .. display ' car, tf.'~ i' ,_.-
in-rormation fo'l' videotex applications·"-. -:Th e documan .~s .' are : --
highly technical and UJill not · be _ of. _· gen era l in-·te·rt.es-t. 
Chapter 3 of this guide p-rovide~ a &ndansed v~f'<&ion -: o_f the 
PDI st'l' u ctu't'e at a l eve l ade~uate fo~: mb~ ~ use~~ • .. 

S h o v 1 d y o u b e i n t e r e s t e d i i'l t h e ~ t e c h n i c a i .. cl. • t ·a i~l s ci :r _ _. 
video tex protocoL further . details .:.-~·:Can be. obtain~ d fT'Om 
either of t he follow ing sources. " 

The AT¥.T document title is: 
Presentation L~vel Py ~ tocol 
Video tex Standard 

Bell System, , May 19~L ? 

. . .. ·.. ~;:..y\, .. ~ . . ~ . --: . .·.; . 
Manager, ·Inform:ation ~ Management ?lanr1ing 

~nd ·o~~~i~~~eht · 
American Tel~~h6ne and Tel eg-r aph · Co~pan~ 
5 Wood H~ll6w Ro~t -
Parsip pany f..IJ o7o54 


