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'" VT52, RSX and POP are ~eg istered trademarks 0-11 Dig i tal
E~uip~ent Corporation.

~ .", .



;, ,',.

, ,1'

• <.,

'," :.~<: '

. "!

..•...
','

"

, ',j

.'i
"1
..~'.," ;1
"~ .• ~.

t.,:.... ,

,.'

.~ .

",

~ . i

'(

; .



~: .
Ilk···;::"·'

,. '~'q.;:~" .

.......,..:?) .•....
~' ".' .
," -..

NORP'AK I 85-06077-01 / GC 1000 OPERATING INSTRUCTIONS PAGE 3

';.,-

1

. . ': ~..::. . .
.

J

2

. 4,,' .

'"."

. \ , ..

~

". ".:.
' .. ~

CONTENTS

OPERATION
INTRODUCTION
MONITOR UNIT FEATURES

Front Panel
ReaT' Panel

KEYBOARD FEATURES
Text Ke'l9
Cursor Control Ke~pad

Numeric Ke~pad

Function Ke~s

FLOPPY DISK HANDLING
WT'ite PT'otect FeatuT'e
Di9k StoT'age·

POWER-UP PROCEDURE
POWER-DOWN PROCEDURE
VT32 TERMINAL EMULATION

VT52 Emulator
SIMPLE LINK DATA TRANSFER PROTOCOL

IntT'oduction
I-DeAL TeT'minal
L.imitation9
OpeT'a'tion
U9ing the Protocol

QRAPHIC TABLET SUBPROGRAM
OS-' PASCAL INSTALLATION QUIDE

IntT'oduction
Installation InstT'uction9
Multi-Use,.. EnviT'onment
Singl. U~eT' EnviT'onment

GRAPHIC ROUTINE L.IBRARY
Application Programs

'~:rComp i latton
Graphic I-ibr.r'j:

.- Miscellaneous Subroutines
INITIALIZE
TERMINATE
DOMAIN
SET_POINT
CURSOR

. SET_CURSOR
RESET_SCREEN
CLEAR

Qraphic Primitive Subroutines
POINT
l-INE_REL
RECTANGLE
POLYGON
ARC
CIRCLE

PAGE

5
5
5
5
6
8
8

11
11 '.

11
13
13
13
14
14
13
15
16
16
16
16
17
IS
20
21
21
22
26
26

27
27
28

29
29
29
29
29
30
30
30
30
31
31
31
31
32
32
32

~'C:---';~



. - .", :."~ .

·:f\'
.- .

.. ~. ;_.

'. ~.
, ".1.' .
. .

NORPAK I 85-06077-01 / GC 1000 OPERATING INSTRUCTIONS PAQE ~.
'- .' ..'. ,:: ; -'.~.... ...,.<..'......

Att~ibute sub~outines

SE1._COLOR
SET_COLOR
FlU.
L.INE_STYLE
FILl._TYPE
HIQH_LIGHT
L.INE_WIDTH

Text Sub~outine9

TEXT
CHAR_SIZE
CHAR_SPACE
CHAR_LINE
CHAR_ROTAT.ION
CHAR_PATH

'., .

,: #~.

33
33
33
33
33
34
34
34
35
35
35
33
35
36
36

APPENDIX A:
APPENDIX B:
APPENDIX C:

SAMPLE APPLICATION PROGRAMS A-1
REMOTE/LOCAL PROTOCOL B-1
VIDEOTEX PRESENTATION'LEVEL PROTOCOL C-1

IU.USTRATIONS

Figu~e 1:
F1gu~e 2:
Figu1"e 3:
Figu1"& 4:

F'ront View
Rea~ View
Kevboard and Keqpads
Function Ke~9 and Hexadecimal Codes

7
7

12
12

...~. .



-.:.
.. '-"'.-

(',: .

~.i·';. ;1 NoRPAK " 85-06077-01 I GC 1000 OPERATING INSTRUCTIONS PAGE 5
~"7~~:-?}?;: /{-r '. .

1. OP~RATION

INTRODUCTION

C~apte~ 1 desc~ibe5 the monito~ unit featu~e5 and
a9sociat~d cont~~ls. The ke~boa~d (Figu~e 3) is de~c~ibed

and th.• ·.. ·pu1'pose of each ke'l is exp lained. The~e is a b~ief

discu~s~on of flopp'l disks fo~ those unfamilia~ ~ith disk
handli·ng'", POCII.~-Up and pOClle,.-doCiln p~ocedu~e~ a~e p~ovided.

In5t~uc~ions 41'8 given fo~ ~unning the VT52 Te~minal

~ulati'ci'~ p,.og,.am. A Pl"otocol .po~ data t,.4nsfe,. bet~.en a
Q'C 1000' ····and anoth.,. p~ocesso,. is outl ined and the Q~aph ics
Tablet S(.Ibp'rog,.am is desc~ibed. Finall~, fo,. use,.s ClltlO have
selected ~the OS-9 Pascal comp i le,., installation inst~uctions

al'e p,.'ov1d,ed.

.~

I:
~: '
! ..

i ­
i

Chapte1' 2 outlines the sub1'outines in the Q1'aphic
Routine ~ib1'arq, and gives instructions for linking the
libra~q to BASIC and Pascal application p~og,.am9.

MONITOR UNIT FEATURES

F,.ont Panel

'Thefront panel (Fi gu~e 1 ) contains of' i ve red LEDs and a
MasteT'Re~.t sUlitch. Fl"om left to right, the LEDs a~e:

1 ...... ':indicates a memor" fault
2 ..,;.. indicates when OS-9 is ope1'ational b~ lighting

b1'ieflq 'and then extinguishing
TX - indicates ~hen 9ystem is t~ansmitting data.
RX - indicates when s~stem i9 receiving data

indicates that p,.ime powe~ is applied to the
unit

. MASTER RESET - push-switch that causes system to
.... . re-b oot
.. ,.,.

it,·.·.·
j jr..... ~

..
,'-a-

.', ',"

.,'
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Rear Panel'

The real' panel (Figu'r. 2) contains the follo~ing

ON/OFF powe~ switch
FUSE 3A SD - slow-bld~ fuse
MODEM - connector for ~arial communications

cable
- connector for optional printe~ cable
- conn.cto~ for optional tablet cable ~- monitor control; displa~ cont~a9t bet~een.black and ~hit. inc~eases as the knob.~s

rotated clockwise . " ..BRIGHTNESS - manito'r cont'roli display b'r·ightne·s.:~ -:; .
inc~e.se~ as the knob is rotated clo~~~i5e.

.:'1"......-. .

' ..
,""

~ '.

'. :~ .
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f:J. ;:;~i,.··· ::c.~ .
4<-. . ..~ . " .~. :?" .

0

~.. MASTER
ESET

'.,

'RONT VIEW

FIGURE I

."

• j.',- .
";.'. ;.

. '

..
•. ··.·.0·

~===========~

~ :'"t"·

~:~ ' ~.. ..... .

., :"/; ,

.'
r ~; 1

.,;.

, ONr;) I
OFF~ ~MODE~M~----------"'"

.FU(~~)~~:'\I ~ :: :::::~ER ~I-~
IIOV -- , . ·0 ~TA8LET ~

.50160 HZ· "'~=====.II I__~____ ..;
..

CONTRAST BRIGHTNESS

.. 'I
REAR VIEW

'IGURE Z
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KEYBOARD FEATURES
t1
"..'.',it.-.:" -, .~ -:',

_.' 1:

, .',' ..

Text Ke\js
.. \." .

, • ".'.">

'0"

CTRL Ke\j

The CTRL (contorol) ke\j is used in conJunction talith
othe~ ke~s on the k&qboaord to generate contorol codes.
Contoro! codas can be used as defined in the OS-9 opa~ating

s~st.m talhan running OS-9 programs, or can be defined' in th~ "
programmer's own saftUlare. .;

L.OCK Ke\j

The LOCK ka, functions as a shift-lock. Wheri thi LOCK
ke'J is pressed, the ke'Jboard remains shifted' until '5HIFT is
pressed. The LED on the LOCK keq lights talhen it is ·.pressed.

SHIFT Kev

Alphabetic ke"15: Pressing one or both SHIFT keCjs.
causes an upper-case code to be transmitted. Whertneith~r

SHIFT keq is pre9sed, a lower-case code is transmitted.

Non-alphabetic keqs: p,.essing one 0,. both SHIFT ke~s

causes the code for the characteor at the top of ~he ke\j to
be toransmitted. When neither SHIFT ke\j is pressed,' the code
~or the lower character on the key is transmitted.

The SHIFT ke~ shifts all ke'lS having shifted functions
(ie the cur~or kevpad, the main kevboa-rd, the top roUi of
ke~s >.

Kevs having no upper case function are not affected
when the SHIFT kev is p~essed. -.

. . ....
,,'.'

~ ,
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-." ESC K.e 'J
. . ..

The RETURN ke\j acts as an end of line cha~acte~ and
returns the hexadecimal code 00. It gene~ally acts as a
ca~~ia~e ~.tu~n line feed, but depend9 on the 90ft~a~e

program for its function .

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

. .':'~" ~.;':~' :. '

','

~ ~"''''';-.'~~ of,'. .

·:,~T~:}·~i:·.·: )..... .
..~ ,.,; ~ ...~......

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

: .' ~':: "~. .

T~e ESC (e9cape) keq retu~n9 the hexadecimal code
and is used bq some program~ as a termination character.

;.' RETURN Ke"

lS

.' .' :'~~';'. :~':!'"
,- ,'.

'-.. \ ..

....LINE FEED Ke'j
• t ..".

~

:"" ..... ,' --The LINE FEED key moves the cu~sor dOCAln to the next
- ~:i"l inlh and l"eturns the hexadec imal code OA.

• " I

; "RUB9UT ~."

. ,When th. RUDOUT key is pressed, the last cha~actar

ente,.~.dis deleted (erased from the screen>. It retu-rns the
hexadr.:c·imAl code 7F.

. REPT Ke'l

When the REPT (repeat) kay is p~e95ed, any othe~ k'ey
p~essed is ~epeated at the l"ate o~ 10 chars/sec.

.,.,.

.e •.~>
.~....

"'" .

ALPHA .K~'J'

. . The ALPHA key toggle~ the system bet~een alphanumeric
and ·g~aphics mode of operation. The de~ault state is
alphanume'ric .

The ~o11oCAling function keys are cu~rently used only by
t~.e VT52 Emulator:

SETUP
- _.... RESET

.': 'ECHO
L.INE



-: . ", .. -. .., ~ .
" '

. " .. .
I ~

NORPAK I 85-06077-01 I GC 1000 OPERATING INSTRUCTIONS PAGE 10'
I "",.,1

SETUP Ke\j

Pressing the SETUP keq allo~5 the user
",olloCiling:

to change the
, , ,

t .

modem ~eceive and t~an5mit baud rates
- p~inte~ baud rates

parit'l
number of stop bits ..•;. ,t,'

To set the RX baud rate fol" the modem port, pre~s R '·:on'· ::~.,

the keqboal"d. Each time R is pressed, a baud rateappea~s~.·~

Stop pl"es5ing R when the requir~d baud rate' appeal"~~':

Available RX baud rates .for the modem POl"t al"e 75, 150, '300.
600, 1200, 2400, 4800 and 9600.

.' .~\. '... .
To alt.l" the TX baud rate fol" the modem port Pl".9~:'T

unti 1 the requil"ed baud rate appeal"s. Avai lab Ie baud 'l"at~,~:.

are 75, 130, 300 01" same as RX (i& TX=RX). -,,:"

To alter the baud rate fol" th~ printel" po,.~ p1"~ss' P
until the requil"ed baud rate appears. Available, bau.d'1"ates
fol" the pl"intel" al"e 75, 150, 300, 600, 1200, 2400, 4800 and
9600..

To set the paT'it'J foT' the modem pOT't, press A ,until ~~~_
1'eq,uil"ed pa1'i't'l appears. Pal"it'l can be odd, even o1"NQ.

':" .

.:.~

The numbel" of stop bits fo1" the modem ~Ol"t can
at either 1 01" 2 bq p1"essing S.

ECHO Keq

set
.- .

• \~.o ••

Pressing the ECHO ke'l causes the character, entered to',
appear on the screen. The default state is no echo (or echo,
off >.

;" .

l.INE Ke'l

Th~ LINE ke'l toggles between on-line and local
operations. When the QC 1000 is on-line, ke'lboard data is
transmitted over the modem port to a remote computer. When
the QC 1000 is in local mode, characters entered ~on the
ke'lboard are onl'l displa~ed on the screen.
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Cu~so~ Cont~ol Ke~pad

't, The' VT52 Emulato~ uses
ke., S,:

-,
", ..

"

" ,;~;~~{;.,
'.~. \ .. ,

. :'~',J,,',:i~;\:,-,
•...."~~t·~~" .': f ~

, ; :, '(~: , .
"

- up a~'roCil <,)
- ~ight a~'roCil (-»

left a~~oCII «-)
down a~~oCII (V.)

- home <*)

the .polloCiling CU~50~ cant'rol

... :',:', ~'r~99inga specific di'r'!ction ke\j once moves the cursor ane
, '~~haracter in X o~ V, depending on the di~ection indicated on

tit e.".::--k e., •
. . ; .

~:.."

--:.':, ',: /', Press ing the * (home) ke., CaU4J8S the cU'rsor to retu'rn
·"'"')t-o<-.th.e top, left corner o.p the screen.

, '.~"

, ~ ~'i" __~ :.
,-

RESET:~.Keq,

'Whe..n the RESET keCj is p're5sed, cont'rol is returned to
the OS.~9 operating 5'lstem.

-~.._--------_..

•. " !""

" , The mathematica 1 ke\jg an the numer ic ke'lpad t~an5mit
'~.~~'ial codes fo~ the numbers 0 to q (hexadecimal 00 to 09).
T.h,e ENTER Icey ~eturn9 the he xadec imal c ode aD). In gene~al,
~he s.,stem does not distinguish between numbe'rs entered on

.' the'·~eypad and those ant.roed on the keyboa~d. HOUl8ve'r"
~softiila,.e' 'can be CII~itten to test the high-order bit on the

.-code ~etu~ned to dete~mine Ulhethe~ the keypad or keyboa'rd
has been' used .

Func.tion Ke'ls

~unctiQn ke~~ include the top row of ke'ls, the numeric
" ke'lS and the cursor cont'rols (a total of 45 ke'ls). As CIIell,
. the cu,.~or,cont~ol keys and the middle 15 of the top roCil of
. ~e'ls can be shifted. The function ke'lS, the.i~ location and
'~bei~ heKadecimal codes a~e shoCiln in Figu~e 4..

.,.'
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~ 8 ,.-...
BRUt< SETUP
~ '-.-.J

~ 8 ~'

RfS[T ENTER
\...-I '--J

C9 CD 0
C::) 0 8
0 CD ~

ill] (ill) ~'8e ; ~!-~..

UW (ill) (lID'93 $8e $94

fiID' (ill) @)$88 $81 $89

(ill) (® (ffi)$91 $SA U2

Q Q Q Q Q Q Q Q Q Q Q CJ Q Q Q

fUNE)
~

(RUS!
~

FIGURE 3 - GC/IOOO KEYBOARD AND KEYPADS

(iC'4'l (ill) ~ am rE:I (ill) aID C® aID illJJ ~ aID mID ~ aID(~ 'E5 fEe $£7 ~ $E9 $EA ~E8 $Ee $EO. fEE $EF' $FO ~ $F2

FIGURE 4 - GC/IOOO· FUN:CTION' ,KEYS AND HEXADECIMAL CODES

(~dO

~ ~j e:J

G G G'
8 G 8
8 0J G
G 0 r--'\

ENTER
'---1

~ 8 G~~J

8 8 ~
'---./

8 G~ 8
E} E~ 8
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FLOPPV', ':O'I'aK HANDLING
,.,:": :;'~"~ ' .. ~' :" '

,~".';~ ':' :':,Th'e': d~·ive door is opened b., pull ing outtalard on its
:b'ottom 84,9:8. The flopp., disk is then slipped into the 510t

U!ith tJ'~{~,:l.bel upwards and towa~d5 ejOU. The edge of the
.' floppy' 'disk with the oval cutout in its cove~ must enter the
d~i~e :fl~~~ The edge with the label must ente~ the drive
l'a~~~, ', .. '

~o inge~t the flopp., disk, push gentl., until it is
entir.l,,';,':.-in the drive. Cl0ge the d~ive doo~ b., pushing it
do~n agai'n.

To ~emove the floppy disk, open the drive doo~ and
ca~efull., pU,ll the flopp'l disk f~am the d~ive.

WARNING: Do not ~emove a floppy di9k when the LED on the
d~ive i~ illuminated. The result can be damage to the disk
and its information.

~oJ ... i t ..··Protect Feature

The'"otch on the side of the flopp., disk allows it to
be ":' ~1''ite protected f.IIith a UI~ite protect tab. A
pho~~-el.ct~ic senSOT detects the presence of the tab on the
not'ch and, inhibits C111'iting. When there is no CII~ite protect
tab on the notch, the ,gengo~ detectg the notch and allows
~be disk to be C111'itten to. The ~rite protect tabs are
supplied with the ~lopp., disk9.

StQ1'age
--.-.--_-.

l

WRITE PROTECT TAB

P're'Sent
Absent

ACTION

Read Only
Read and Write

,~~ .

"

:'.

Flopp~ disks must be ca1'efull~ sto~ed awa~

and' ',extremes of tempe'ratu,-e. They should
:~a,.tically in their paper p~ctets.

- .'

from dust
be stored

..'
..~.

~ARNINQ: Placing a floppq disk on a g'raphi~ tablet dest1'oqs
dJl the info'rmation on the disk. Keep floppy disks awa~

~irom all magnetic fields.
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"~ :' . ;

"',.

......

- ":".J ..- PT'ess the paweT' 'rockeT' sCilitch to ON

.'i'-~~·· ~:~ ·:,T./\. ," ..
Th e poClle'r SUli tchis located at th e 'ri 9h t.iea·~·~ C.a-rnfrr .~f ... · ."the unit. En~uT'e that the pOClle'r cable is,·:;i:p.1,ugged ·;irf1;o.·~'·,standaT'd 3-pT'onged 115 V outlet and that 1;.fie;'::'·: mod&·m.. (ol"nu ll-modem) is . connected if 'lou intend to c om~~;~.~:~.te_f.ti..atheT' svstems. '.: : ·:·~~~..:~:.L:;~- ':..<.. :.. ~'.

- Load the OS-'?' s.,stem disk in dT'ive O'>(.th .•{·G~""~~'t.: '-.~dT' i ve)
r:~.:; . .. :,

.. . : : . ~.r'. ;~~".

POWER-UP PROCEDURE

- The RUN LED illuminates .. '.l~" • i

- The· d i5k dT'ive 0 LED and L.ED 2 then' i llumina~e ':, .
~hile the sqstem is read fT'om disk.

NOTE; L.isten foT' the clicks indicating that.OS.-'? islo.ding. If no clicks are heard, enSUT'e the sv~te~ disk is. in the dT'iv., as the drive L.ED is on tIIheth.",oT',·rio'i: .,.a· d.isk.:·:has been inseT'ted. .' . I -~.'

- LEDs 1 and 2 calill brieflv illuminate an~ '~henextinguish CIIhile the sqstem peT'foT'ms a m.moT'~
in teg,. i tv tes t. :' ,

l... ~""

'i
.

-:. '.:~./.~." '. '..": '. :. \.:.~. ;'

The following displav lines appear on the monito~:.

. _ . }."Displav: NOT'pak Qraphics WOT'kstation
(month, da~, ~.aT', time)

Displa.,: SHEW..

PT'ompt: 059:

POWER-DOWN PROCEDURE

- Remove and sto~e the disks

PT'eS9 the power switch to OFF

-. ' .

..

:-='-ll·····,.. ···ii" '.
-~ ,)~

~'. (~:~ .. ~.'

. ,"; ....

. • 'J
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VT32 (CR)

l'4 '" ...:

. . ~.
• ~j .. ~ .'"' •

... . '

J ','

". ..... .J:.~ .•

. ,,:<'" ·.~182 TERMiNAL EMULATION' .. J.~" ':':~ .' " <.~'::". :~}'.- 'i;:'~: ~.:~;:.:"
"":.:'., . \:,: ',...: ~T5~ Etil~·lator Pl'og1'am

':.~..:.. " ·j:L:""r...·;,:t:ff-------
':'. ""~"-,J.':' ..;·::~~·;~;<·<','Be.po're attempting to run the VT52 Emulato'r, en~Ul'e that~.. _. :;. > ::::'.:~...:.~.', :}1:hi" 'tcD~P serial intel'-Pace on the back of the monito-r is,,:-';';7. ".;:':. j·'".'::: ..·:~.:ji ·;j~"onn.c·:i:ed to a modem (0,. null-modem), Ulhich is then'. '. " ..:9 ·~}:,';·\;/s~onn,c.ted to the 'remote compute,. communications channel

·:~)~·\:.{'::'(ho:st)·.· The VT52 Emulato,. resides on the OS-9 svst'em disk.,'~ . . .- '~.;;~~?':' ;~ . ,.;.~.> ~ :
...::.. i"~ .: .' ... .,x:n ..raespOn9& to the OS-9 prompt,
... ' '.' ~~( ~ .;

If the,.e is no p1'ampt,

(SETUP)

(SETUP)
(RETURN)

a're cor,.ect,

"':,'·;-h. cU"'rent baud rate~, parit'J and numbe,. o,t stop bits.p.p'''a~". ac,.oss the bottom of the sC'reen. EnsuT'e that theCj·.a,..·•. co.~:,..·.ct. If the" a-re not, change them bCj following thei·n.j't-ructions fa,.. the SETUP ke'j in the Ke'lboa'rd Feat'uT'es':. ~~c~io~··und.r Text K.~s.

• ". ~.\ J

·.:· ..:;·;~·t~··e.h,~~f~,,··~espond~ Ulith a p'rompt. The QC 1000 9tjstem is now
i n:,~i;.5·~ ,mo'd e .

. ::t~.'retu-rn control to the 05-9 ope-rating stjstem at antJtime,on the keyboard

'.'

'"cC::~ , .;~r 'CJnc:e '1:he\!

',~·::[·:r< .·c: :,:r::: p,. n s :
''o~~.: P." 8'95:

.. , ......;,.

(RESET)

.~·~Th~ fal16U1ing VTS2 features a,.e not included in the.. "·:QC·~tOOO·VT52 Emulatol' soft..,ar. package:
.1:

..
". '0 ....~":-:.

. '..~.'. .

hold SC'reen
- alt~,."ate keqpad

hardcua're tabs

..... :..
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1,

SIMPLE LINK DATA TRANSFER PROTOCOL
" .!...

.} : .~~,
. .- IINTRODUCTION t

. , ~~ • ;4

~" , .
w, .', •

The NO'rpak Simp 1& Link Data T'rans.pe,- P~~~'~Cil.. " i." .:~ ,,:'">,;.',:~\~~'
communications package enabling the t'ransfe'r o~f·.:-A,!eI~,' PDI '"
and bina'rV files bet~een a QC 1000 p'rocesso'r' and" anothe'r .'.'. ,:::.' ..
p'roce~so'r (eg. a PDP-l1>. The pac kage is, baged~n :tb}o'~<::'::', ..
p'rog'rams: LOCAl., 'running in the local p'rocesso''r·:ai)d. ~'i!M'OTE,:' , .,;-
running in the 'remote p'rOC&sso'r. The local' P'rOCEtts'Ol" .' ','
initiates the t'rans.pe,- process, allowing the use,- to emul.,..te:..... : ,','J"
a te'rminal to the remote p'rocesso1'. When LOCAl. is use'd";'~:n" :,
conJunction with REMOTE, the use1' can initiate an'Jn~mb"T'··of
file t'ransfe'rs. The LOCAL and REMOTE 'routines c"on'ti1'ol the"

,: '"
tT'ansfe'rs 50 that e'r1'O'r5 a're minimized.

RefeT' to Appendix B foT' • mar. detailed
this p,-otocol.

disc U 5 ~ i ~n . .' 0 if. "
. ~: .. ,; - '

) ..... . :~ '. ~\ .

. :',':"'

NOTE; 'L.ocal' 'refe'rs to the p'roce9so'r to wh i'ch '.' .the
ope,-ato'r's te,-minal is attached .nd ',-emote' 'refers·to_ihe
p'roce~soT' at the othe,. end of a communications link,~. ~", ..

LOCAL Ta'rminal
"f

.' : .: ..{
The l.OCAL 'routine is ignorant of the actual. ·.p,..~~es$oT' ,:

and ope1'ating s'lstem it is communicating with.· L.OCA~·' s~iln9'
the data coming fT'om the remote end to. detect a' d'ata- ..
1:1'ansfe'r initiated btj the REMOTE 'routine.U9ing· th'•.,s'.me ....'.
operating ~V5t.m in both p-rocessors 'can 'resul t', in' 'c:onf'\i~'''~-!'9'':' ."
ope,-ato'r promp t5. . ":,

.....,: .
NOTE: When l-OCAL is ope,-a1:ing under RSX-l1M ·it· m.~Y d,-op •. ·.....
ch.racters .p,.om a ~emote p,-ocaslor emulating a te,-minal,' ..

). ~ ':because RSX-l1M LOCAL use9 an AST ~outine to intercept data
f'rom the ,-emote end. The communications p'rotocol' pO'rtion of
the LOCAL 'routine is designed not to lose data because data
f'rom the T'emote end is alwatjs solicited.

L.IMITATIONS
r'

•

The ope'rato'r must be ~e5ponsible for some ~~,.o,.

~ecover'l and detection. The communications system pT'ovi'des .,'
&T'T'O'r detection info'rmation. The highest level of '~~~O~

'recovery i9 an ope,-ato,--inii:iated re-tT'ansmission' oil th'e
.pi leo ·

-~

\~~~!
.....
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. ~~. :

. ~-' .
PPERATION

. Each' time a file trans.fer begins, the name of the filei's' dfsilla4jed on the local user terminal. Keyboard input is. ~ t~~tbi.~~ at this point, but the operator can T'equest the':', ·i......:. .~·eu~,,·,nt· status of the tran1lfer b~ p1'essing anCJ keCJ and/or'::" .. :."\~T'..' ca;'·:.abort .the transf.,. b~ pre~sing (Ctrl) C. Status/., ·;.~.~'·.i·;..cl.'u~e .. · the number of blocks succ:essfull~ transmitted or.:. ' ~·~··>,~~,.ecei"ve'd 'and the number of ~et,.ansmi9sions due to er,.ors
". ,i" ::. -::::...:··..~.·(:f.O.,.· ·the . cur,.ent file transmission>. At the end of each','-.. ' '·~".J\~il~~ th is status information is automaticall~ d isp laCjed.,;,.. . on·~"th.~ u98r terminal., ...

".' ... _; ....;.~ •.. ".
.;(. .~-~ ..

'. .'. ,~ t "J'~ ~ '. .

;:~~"" ..I •
~ . \.
.I' . ;"

if. - ','

, ", . \

A~though this p~otocol can be initiated bq either end
>:':[;~>~{;:;. .. _< ::~~~~;;: k ~,.: ~:9 ~:~~ 1 ~~:c:::~:t::o~~: IIa~lIIa:;o::a: !l~:vet::

.J~< .. ,; '~'''~ j" ...,;,eiDq'te processor Ulhich controls the transf.r of files to ot'". l"'~"').';'~·: :.p~9,at .. the local proce~sor. This program T'equests filenames. :'h:' .~.! ..•••,' .:: :·····.·,;~?f,.Qm ·the operator and det.rmine9 the direction of th·.• ,..,... 4.1 '..a
. .... ..', ':~. ~~'~. "" ~:r,ct.ns T." .
.' i '. :t": ...... ". ,>,~.~.'~ A file transf.r is initiated CAlhen a filename packet is~..,~··.··,':suc~e·1Isfullq T'eceived b., the local processor. This is.. ~>~.:- 'olloCiled bCj a variable number of data packets containing. the

f~ie inform.tion <transmitted b~ either the local or T'emote
proce~Sal', depend ing on the d i ree t ion of t,.ansfer>. Eac h....

. ,1," .. . .'.:'~:" ,,' ", . , data pac ketconta i n~ 63 b~ t e s 0 fda t a, • xc: e p t the 1a 5 t..·~':'~,;.··;L, .. packet. The T'ecaiving pyaoc:.~sor detects end-of-fi 1& (EOF)• .. ",·.··:~::.:·;;:I •. CAlhen it receives a data packet CIIith less than 63 b~tes of',' ..• ;:,,- <data (including a packet CIIith 0 data b~tes if necessary>.:>;:~ '. If... ·a SEND request is received for a file CIIhich does not~".;'~./ _.:Xi.s~~, "the proc8~sor detecting the 41,.'-01' terminates thet+.nsfer CIIith an <EDT> <CR>.

~.. .t ' ..;- ,:

. "

"

>, .

'~.: .." '.' .:';' I

•
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Using the P~otocol

. -----------.--_---

.v,,--:t:"- -

','

" ,

. ":'. ',"-' .

. . ':.

..~
,~

0'

J: '.
;L~' ",
;,.~ .

': .

", ~:. :

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

~~ ~"~' of" • ,,. ..... ~ ." ,'r, •

QC 1000 as a 1"emo tl!I p1"0cas S01" : .~~ ~ ,~~~,:: '. :.';. ..... ..::::,~)s:;i;t
o' . ., ;Jr·t: .:,..,.. .,,;'; "~r, '; ,: ~ 0 :..... ',.\." •

. 1. Connect an RS-232 cab Ie f~om the GC 1000 'mo.de·~. P..~~:~",~t.',"o,~> :~. "
(top 5e,. ial port) to the modem port of ··;t~e '."b~h."·<o'··· ;~:-;'

pncesso1"." .' .• "{::'. '.']W.·
. _ . .. :: ~'. ·~t·. ..

2. On the GC 1000, invoke the OS-9 Shell., co"unan'd ::. :-~:"">:

interp~.ter using the follo",ing command': ;'(~n

r.sponse to the 08-9 p,.ompt): "

The above command ini tiates an 09-9 proc'e~s:~:~':""
.n.bling the oth.,. p,.ocassor to appea,. to·.'b·,e, a. '
t.,.minal to the QC 1000. The QC 1000 can ,noui:~.. ,~··r;.iln. . -':;' ... -:.,

t.sks using the REMOTE p~ogram.

Type: SHE~ <1m >/m »/m

QC 1000 as a local p,.oces~or:
.. '

:.', '"
, .'

I''i ,

(.. ~,

~
"".".~'.. . .,.~ .\:

••••• J.

'. ~)

• I
,. ,'I

1. Connect 'an RS-232 cable f'rom the QC 1000 mOdem.p'0T',t,;,,·,,:;'·,
(top se,.1al port) to a 'remote host. . , ,;~:: .. ~~:... ,.:,::"

. "-,l"

2. Inse,.t the VT~2 Emulato,. disk in d-ri"e: . ,1' and .~ii~.:>'·:i" ~:.
the prog,.am acco'rding to the instructions given 0iOn' :',','
the section on the, VT52 Emulato'r. ,~ -....

~, ..

The GC 1000 n~w appea'rs to be a 'te,.minal t~

the remote proces·50,.. From the QC 1000, ensu-re'
that the ~ile5 to be t-ransfe'r,.ed from the .'~~~~t~
proce9so-r .•,.e in the data di,.ector~. Use _~a CHD
command to change the data d irecto,.y if nec.e~,sa~q.

~••• 0"

-'
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<4,.; •

•:".<'.

T~pe: RMO filename, ... filename
(eO characters maximum>

In response to the 05-9 p~ompt,1." ....'

.
File rransfe~ - Local GC 1000 to remote processor:I," • '.,

~h.~e each filename can have one or t~o optional
~ualifiers, as follows:

........

t.

'::'..'. .::,.~ ~ '.
....

. "

IA
IP
IS

ASCII file
POI file (default)
binar., file

and...."'\,
" .

The sp.ci~ied ~ualifier remains in effect until anew ane is' used.

Press an~ ke~ on the ke~board to obtain the cur~enttransfer statistics while the transfer is inprogress .

1/," ".',
: j. •

1! «, '
: ...~

~.

"
,:' t' 2.

IS
/R

send file to remote (default)
receive file from remote

• \' '1'\

1 ~ •

. '.. '

,,' To abort the trans.pe~1 press eCtrl) C.

','3:'-::"When file transfer is complete,
~~ "processor issues another RMO prompt.
, ~th.n enter another list of 'ilenames.

':·: ..~MO,

CCtrl) C
(RETURN)

the l"emote
The user can
To ttxit .p.,.om

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

.;
•. " .. .. '

, ~, ...-. '. ':. ~ .~":.~' "~.
, ,,.

QC 1000 is
processor .

still a te,.minal to the
To exit f~om the Shell prog~am,

(ESC)

1'emote

To exit .p~om the VT52 Te~minal Emulation program,
•·.. t

" - Press: (RESET)
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GRAPHIC TABLET SUBPROGRAM - "
i." .•" r

, ,#I}-. ~ '.' :
: ' I.- ,.;The G~aphic Tablet SUbp~og~am, ~hen used in -conJunction:'Ulith the G'raphic Routine Librarv, alloCils the ."',~e'r,to UI'rit.8' "~- ,-:'.~:"an application program which accepts input from':. ~t;he', tablet,'- -'" ,::.:::::'­and therebq d'raCil the shape5 involved in the C;''''eation: -~f , .. ,~:\,~~._:!>.i:,:_computer g,.aph iC9. " . , ' .. ".. ' :~...;:~.:t,_.

a da~:e ~:::1:~9tT~:e:::u~ed:;:":"::d;:9:h:u~:e~:d~::~~:i;;"~"~'!'~'"
, < ..~.memo,-v address DDFC, DDFD (hex>. The Tablet Subp ....CI.9~am then', " .. -updates the current stqlu9 position and statu's ",1t'the,

follo~ing offsets into the us.,. data module:

lB,le (hex):
lD,lE (hex):
lF (hex):

stqlus position X (0-255)
stvlu9 position Y (0-255)
stqlus status:
FF (hex) = no data read
o • stvlus up
1 • stvlus dOcaln

.-
." # ,:-

;. ,,';. "'~.. '

/ . :'
.:.,...

. . ..~::.

". '.
0" ' ,".:" ,

',,; -"'",' ;,-

et"

"

- ---

.. "",

I' \

:~,';"','-
·~>t

.... ,.' t... ".,:t(
'." . '

~ .. : :".

~ ;. ~ '.

, -'..
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OS-9 PASCAL· INSTALLATION QUIDE
" .: '., :,~ .

" .
' .. 'I'nt'1'od uc t i on

1-;' .", .......0. ...._--...-.~

- '.~-. . . .4

'<:.::C:... .. " '. -: ': Q' • t._ ......

:}~~('.<".c.. . '.. .~~If the ugeor ha9 selected model QCS-SVS-161 of the
',:,1.1.?~ff:::~_:~ ~.,~':" . GC.,~.1000 sqstem, the 'following Pascal Installation Guide is
~'"rf';':' '.':" :~. X~e~,:~~ir_'ed to run the accompanying Pascal softu.are .

. :.,. f", •.•.•• I ~z:: •
(~'-' . ".r' . r - ... ~~. ThlS section assume9 a familiaritq with running

~'~~'\?~': ,.). p,.aog'rams under the 05-9 operating sqstem and an
. >'...-, ... ': '. 'u~der9tanding of the use of data and execution directories .

. . " . ,··;If,. neces~ary, familiarize yourself u.ith this information
. ','.. b~foT'& proce.ding.

, .... " ~ r" ~

Native code external routine module fo~

use ~ith PascalT_PRUNX file.

Native code t~anslato~ pcode ~ile using
machine code exteornal routines ~or

enhanced performance.

Native code tT'an9latoor peod. ~ile.

Vi~tual cod. s~apping peode inte~p~ete~.

Non9~apping peode interp~eter.

Text file containing e'r~o~ message9.

USE

05-9 Pascal compiler program.

... ..

The follo~ing files are supplied on disk:

. .
~~scal_Compile'r OS-9 Pascal compiler- pcode file.

FtLE····NAME

. -

.PascalT~MODL
''- "

~,: -

' . ., .'

.'. :

.' . tr~.: ' •. 0.

"'~'. ~~;'_'~~~P-a9ca1:T'-'-,PRUN
'. '0':. - • ~;'~...,.. __ _ -4 .- ~

'. "~~" Pa~c.~'T~PRUNX

. "

:' '.;,,:~"~;.' /~~s'cal

1,.

. '.

,';0':

: o"~." '.

PascalE

':. :.PasC'a IDeT9

," -w'
.' I .•.• ,

,~;~;. /r.
tupport

Su"oTtl

Exte~nal routine mapping program.

Text file containing a9sembl~ language
e~uate9 ~e~uir-ed to assemble native code
program9.

Full 5uPPO~t package module.

SUppoTt package module without ~outines

to support SIN, COS, LN, EXP, ATAN,.~n~

SORT calls.
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." ......

t~ • • • '.
, "

..;~ "

~
c.. ,

'. _ •• "0. ":~ • ..':'.. t',

: ~Z~1f:'~'" :

'. ,\l.

. ... ,;.. "

\-:: .: ...:.'
..:',

; ....• ,I' ' .. ,:...

Support pac kage module wi thout the '. ;'", \, - ,.';,,:::' "},:.~ ,routines named in Supportl above,an'i:f ':'als(r,,',':!'" ·,"~\:.":;.,fl.1 . ,,', ." .. ";'~'" .~••' •• ",.CIIithqut routines to support real.number ... ', ...addition, subtraction, and divisi,on>' a'nd .. ::·\';'~;!·;:;j,~~·i::·;~~;~:··?calls to the standard ~unctions a"h'd ' , '. ,.,': .·";'{;~~.l/·",·.rprocedures: AFRAC, AI.NT, FILESIZE,' :.' ~; '.. , ,~·.:::·t~~'>CNVTREAL, SEEKEOF, wri te of a real "n'~mbe,r .' ,,:~ ...;:.~.' ., :," .
and read of a real numb er. ',~ l. ,"::~'::'~>'"

.. :~~:~ f" ' ..'~:::,\~~, jJL
.....:.~\ ,'":.!":'

a 1so . inc iuded.· ,',
Several sample sou~ce p~ograms are

Their file nam.~ have a "_Sou,.ce" suffix.

Support2

"..

I .- ""'.' :-.

: ."

. ". . ... ~....
• _, ". ~ ". ...'. IPascal is the actual 09-9 Pa~citl compile,. p'rog,.am.·:· ~~" ....fi 1e Pascal_Camp i le,. must be in the cu,-,-ent· execu,tiorf.'·directo'rV when Pa~cal is T-un. Howeve,-, if'. th~ ;.p·:f1e· .... ,PascalErrs is not in the cu,-,-ent execution director·v ·also'·•. ···the text cor,.espond ing ,to most e~,.o,. messages doe,S notappea,-. The folloCiling files should all be located on .. th"same disk within the same directorv: ,;;,

The programs supplied ~ith the OS-9 Pascal packag~~rebriefly described beloCII, and the names of an~ fi les .,-~~ui'r,!dl.'in eithe,. the execution 0'- data di'r&cto'ries when the' It,,..pg,.~m.. 'is run ...,.. given. A Pascal User's Manual is also s,lpplied ','Uli th the Pascal pac kag.. :/":' .. ,'.
I .'. ,:~:,,::~' ... . ' •.

,,'.~~ "~,,.:.. ;~ .. '

,';'>,;.:~,
'~'. .', ~~~

Installation Instruetions

Befo,-e ittte'mp1:ing to use anv of the above .pil.,.~/-~,'~ -rea'd : '<~~~";'::<:, ::.'the OS-9 Pascal Use,-'i Manual thoroughlv. After reading the. ',.manual, follo..- the p,-oduct installation in5t,.uction5:"give~~·-~ .. "~"',.beloCil. .' ".:. : '>: ',' .. '.' ::' ~;';':.""'"

.~~:;.;;;;,; ~ i:' .' '1:'.:':{,":
_ ::::..;.f<.:'

PASCAL

Pascal
PascalErrs

- Pascal_Compile~

" 'When the Pascal_Compile'r file is contained CIIithin a 'singlesegment on the disk, the compile time is significar.a·t~JV;'·dec,-eased. A u'ti~,ity program (VolStats) is supplied· .. · In'.sou,.c:e form, and can be used to determine the numbe,. ofsegments contained in an'J file. This p'rogram is desc'ribed,in Chaptel" 13 of the· Pascal Use,-'s Manual. Chapter 2 of thesam. ~anual describas how to run the Pascal pl"ogram.
-~', '

.,f

..

' '. :..,~~'..
~~. ; ' ..c·

. .
I

', . ...i. "
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; .. :~.

...... ...

'.'.,.~..
, ~".:. the a~p~op~iate ~uppo~~ package in the cu~~ent

execution directo~~ with the name Suppo~t.

\:..i{'/.;;. ".:~:., Ii' the file PucalEl'l'1I is not a 150 in the cUl'l'ent
.....,. ex,c'ution di~ecto~\J' the text co~~e9ponding to mo~t e~,-o~

:.~~. .'~.' me9sage9 does not appea-r. The files PascalN, Suppo-rt, and
. ,', ./.' . p'a9calEr~'S should all be located on the same disk within the

..:.~.;;.,~"::':' ·::~i:~:, ..::.:..:. ~ame directo~". The various ~UPP01"t package modules are
.···;·~~~·~':.T~' '..:-::; :\ ..;. discussed belo..,. Chapte1" 3 of the Pascal Us.~'s Manual

~[;~,;':?;;,~::::~:e1l how to 1'Un the PascalN pl'ogl'am.

~ ., :;. '.f:- PascalS is the vil'tual code s_pping pcode intel'pl'etel'
·p.rog~am. Other thean its code swapping lunction it is.. .,.
~dentical ~ith PascalN de~c~ibed above. Chapte~ 3 of the

.. ':~;,' 'uge-r manual describes ho~ to run the PascalS pl"og~am.

':':,~.>i\{ .
.. .. ' ·PASCALT PRUN

:_< .~,~.~. ~,;'.. . -
, .J'~.:'" .' PascalT_PRUN is the optimiZing native code t~anslato~

~ ~..
. . .. ,p.code fi Ie and is executed using Pa9calS. Pascal T_PRUN need

i .• ~~t·b~ located on a pa~.icula~ disk 01" in a pa~ticula~
directo~~ to be l"un pl"ope~lv. HOUlQver, the installation
r.~uil"ements 'o~ PascalS mu~t be meti in pa~ticula~ the
'ile, PascalEr~s must be in the cu~~ent execution di~ector~.

PascalT_PRUN requires:

' ... '.

•.,. 'i\- .
.,.,~ .,..

. ", ';. ..c;
• .. i ... " J, ~.": .' ;:'.

:... ,. :....:.

- the 9upport package module Support 01" Supportl
loaded into memol"~ befo~e PascalT_PRUN is
executed

- one 01 the two 5UPPO~t package modules existing
in the current execution di~ector~ in the lile
SUPPOl"t when Pascal-PRUN begins execution.

. "
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As PascalT_PRUN is run with the virtual code s~ap~int

interpreter, it must remain online throughout its execotion.
00 not remove o~ change the disk containing the PascalT-PRUN
file while the program is executing. The use of.the native· ~

code tT'anslator is described in Chapter 5 of . t·~.e ·Pasca·I.; '!.;";' <.~:

User '5 Manua 1. . .. ~ :I.J:~..
'. ":"~'f.~.'

~.. ~l· :::.:~:.;

PASCA~:~::~:~PRUNX is essenhallv the same fi·~(·::';?as<~~(4.~;~
PascalT_PRUN except that some of the critical rou~ines have t

been translated into native code to improve the execution : ':?", f.:<.<
speed of the translation pT'ocess. Since the opti~~zing .. , .
tT'anslatoT' can perform laT'g. optimizations, some programs" .:.' : ,
take a long time' to run. TheT'efoT'. this enhanced veT'~ion is : .
valuab le on those sCjstams wi th enough memorej to.,. use ," :/'..-
Pascal T PRUNX. The module containing the native code.',:")
routine; is contained in the file PascalT_MDDL and .,:' mU5t.~;f~e"·~··."· :~:': ...:':".
eithe,. pre-loaded into memo,.~ 0,. be in the cUl"~ent ex·ecu1;l:c)n·;· oj·,:"
d i ,-ec: tOT'ej befoT'e Pasca 1T_PRUNX can be run. Oth er"i. S8.'''· ..,:;~'h", ". .
same considel"ations apply as foT' running PascalT_PRUN/:;-{ .T·his
enhanced version can run several times fast.1" tha~0 ~he

unenhanced version. Since it requi~es an additional nati~e

code module in memo~~ du~ing its execution, it requiT'es mQl"~.

memorv to run than Pasc~lT_PRUN. If the system do~s not
have much random access memo~g CRAM), theT'e mav be imp~ov,d

perfoT'mance T'unning PascalT_PRUN. '1' ,'.

PASCALDEFS
.. .. ~.~ .:'. : -,

. • .... '!' .'
"'::"... ', "t;'

" '- '!'.' " •

PascalDefs contains the aS941mb 1.. language' EGU~te'~ " "
re~uil"ed to assemble native code pT'ogT'ams pT'Odu~~d b~ the"'"
PascalT pT'ogT'am. The PascalDefs file can reside ~ on ' anej
drive in anv director~. PascalT puts a "USE Pascal Defs"
statement at the beginning of its output code. This
statement must be modified to T'efel" to the corT'ect locat·ion .,
of PascalDefs when the native code is assembled.

-J'

r··,
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". "~

~':#" .

.. ··'PASCALE... -~ >. •

- SUP~OT't o~ Supportl loaded into memo~y
befoT'e PascalE executes

• , :1"1 ~', •

. I":: .:.,.
I • PascalE is the utilit~ p~og~am ~hich p~ovides pcodefiles. containing EXTERNAL routine ~ef.~enc&s. The~erefe~.nc9s have the path names and inte~nal info~mation
r&~uired to p~ope~l~ link to the modules containing then.atlve code ve~sions of an~ exte....nal routines. PascalE..~~:;h ";~q,u ires:
.,. ~.

:eo • ~~

"", ,I' ". ~ .. : '.'

OT'., I.: .~~ .."
~. --::t. ~ .. : ._,-.::: ..".

:~~;;,?/;::::;q~.,." :~~ s:rn:h~n t~~es~~~~::/:~::~:i:~d~ ~~:cto,.~"..,,<' :. ',,' in the file SUPPOT't u.then PascalE begins:(;: >":;tt ' .' encution.
......:: .... . The -Pi Ie PascalErT's should also be in the cUT'T'eni:. ··:·i:fi.~ex1tcution diT'ectoT'~. The use of PascalE is desc-ribed in. ¢:hapt8T' 5 of th. Pasca 1 Us.or' s Manua 1.

. • . t,.. .•
. ·NOTE: SUPPoT't2 does nat contain the T'outines req,ui~ed to.,~ : tun PascalE.

, .
.... . ..~ 'I' ~

~ .
.. r . ,.

, :.' .... : .: '·c. ~;$UPPORT, SUPPORT1, SUPPORT2
.~ .--. -". .. ". ~\; --,~ ,.: .

.~~~:.~._~ ...".~,. The~e file9 contain the 1'untime 9UPPOT't routines to run'··:··';~"\·an., 05-9 Pascal progT'am. The fi Ie Suppo~t requires about 9K'. >. ·:··bytes of memoT''J and contains the full complement of 5UppO'rt... . .·routines.
. ~

" . - ~ .

. ". SUPPoT'tl require9 about 7K bytes of memo~CJ but does not;·~~ppo~t the follo~ing function5~ SIN, COS, ATAN, EXP.LN and;.SGRT.

, SUPPo'rt2 ~~qui're5 about 5K bCJte~ of memo'rq and does not<~'-supp o,-t the fo 11 o'&ling ~outines: c:a 11 s to AFRAC, AINT,,." ~~VTREAL., FILESIZEI ·SEEKEOFi routines to suppo'rt ~eal
....J- nU~ber addition, sUbt'raction and division, ~eading and.' . UlT' i tin9 ~ ea 1 numb e,. 9 ; a 11 ,. 0 uti ne 9 not 5 U PP0 l' ted b tj" Sup pO'rt 1.

Ij_.t:: :.'.'::~, :.
, "

.. •• ",.~">" v.r'

ll..';•
..

- ... .,.",~~_ .• /.,
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Zo·.·
.~~ :

Multi-U5e~ Environment
.'

. ~ .'

When any OS-9 Pascal p~og~am begins executio~ (ex~ept

for the Pascal compile~) it fi~st ensut-es that one.. of, the. <~~~:.>t.~.._~
suppot-t pac kages is in memat-Cj. If not, the fi 1e SUPP~T't,' is' .
loaded from the cUT'~ent execution di~ectoT''l.··:·.:ln cl;, <:i.:~~;/~;~"
mul ti-useT' environment, if one user runs a Pascal p1:ogram ~ . ,::':',':;':­
and causes Suppo~t2 to be loaded into memor'l' then;~othel" , .... .'.:.. :,- ..
usel"S 'running Pascal pl"ogl"ams must use Support2 untit.l ··t·~, is I'::·\::.:.::-.. ~.~,~.:""·'..'_...
unlinked from memory. A Pascal progt-am assumes th~t the ..
support package in memot-'l is the required versiari. To ..
prevent confusion, a rule can be enfol"ced that the onlCl .. ;.. ·.·:d.}t. .. '
support file uged be the full function package SUPPOl"t~.·:):':.·\~:L/~~\~

This '&lay no one '&Iill find that a required suppot-t rou~1n.e i.{;:~>.n;}~S;:·::;<;~~~{·
missing ",hen a p~og'ram is executed. :;:>t<;fi·;::~;;<',:~~;·::;<··

••:: :~~:"llo" :..... ';', ".:"','

iti"~ <. ,.. ."::.~~:

~!:~~~~:m~:: .. ::,;. :,iC'.~~~r;:': .
In a sing 1e uset- environment the~e a're tUlO ...a·V,~.~· of '~it\:'>

u~ing the th~.e support file~ efileci:ivelCl. The be~t ",a:ij is ":\'
to p're-load the ~equi'red SUPPOT't file (using the OS- LOA~.. ).;1.

command), before prog~am execution, and to ~emove t'hat I:;'

support package u9ing the 09-9 UNLINK command on p~ogram l '

completion. Alte'rnativelCJ' if one of the suppo~t packages
is used mar. frequentl'l than the othe'r t~o, that file can,·be
renamed Support and the otheT' tUlo files can' a1-5~ ...:. De
apP'rop'riately renamed. If no suppo~t package is f.ou.nd..:·',~~~ ..,
memoT''l Ulhen an 05-9 p'rog,..am begins execution, the fi,.l:~:··< .. :
SUPPOT't in the cU'r'rent execution directoT'Cj is loaded.···. ·JtL,~:;·~:·;
the thT'ee support packages have been renamed 50 that. ~h~~0:
ot-iginal SUPPo'rtl file is no... called Suppo~t, th,d~4ault~·
suppot-t package load Ulill then get the Supportl packag~. In
this ca~e the renamed file o'riginally called Support must be·
manually loaded if the futl suppo~t package is re~ui~ed! .

NOTE: The OS-9 Pascal CompileT' p'rog'ram (Pascal) does not
use the support packages. The suppo'rt packages need no. b~

online ot- pre-loaded Ulhen ~ompiling a source ~~og'ram.

".l'f

,- .r-.
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"",. ""',

;.. i,.>
, :t;.. '

. ',.
'.; .

...•.~ .' ,..
':'.;~~ :',:.,' :., . :;.

';t.~. 1/'.
, ~ ... ~"

2. CRAPHIC ROUTINE LIBRARY

. --: INTRqDUCTICN

The QC 1000 g~aphic ~outine lib~a~~ (GRAPH. LIB on the.' . ·ma.ste,. d i,.ecto'r~ of the s~stem disk) consists of sub~outine5which allo~ the application p~og,.amme,. to d~aw pictu'res on
>;....ti1. display. The sub'routines in the g'raphic5 lib~a1'~ a're

.•l.· called f,.om programs Ul1'itten bCj the use1', and follow the.~anvention~ used in the P~e~entation Level P~otocol,Vi~eotex Standa'rds, desc'ribed in Appendix C. This sectionoutline9 all the 5ub'routines.

.'.
J'

'.; , ..i~:l'~~' ..<' ..
'~'{~;./;;.::'::'.~:~;'~}",."""-' Depending upon the sub'routine called, the libl'a~., '&Iill,.~~7).~'::l~~j~~::;i:~::':-::';,. . ·.!ih·terp1'et the a1'guments passed to it and const,-uct an':5~y'~~f,~,:SN;,::-:'.. : apP'r·op'ri~t. Pictu,.. D.sc,-iption Inst,.uction CPDI) string.'::'}:~~'.~~::~.g:"'~:':-':'::':~.'~ic~ is then sent. to the displa" proce~90r. PDls are also~:>~J :"> :-. :.;:.: iti 9CUS sed in Append 1 x C.. .....:~~~ i.:,"~'~::::"{;'~~:.::j<: .

..~:~.....i,!I'j': _:.!."~•.• :": ~.~.:

~i": : ':"'J\\~~~::~~~~~-~~~~~~~~:~c p;;:~:::. in~::f:~~~o:~~: :::~a:::~:~
. deals '&lith hoCil to 'run an application p'rogram written in..'f'ascal.

~.' .
• • Ii, .... In the . Pascal application p'rog'ram, the "PROCEDURE",';;,~ ":·110&5 near the beginning Clines 14 to 38) a-re included to

i., ·.~:.~:~:;·:,::.:in'o,.m the Pascal comp iler that these 'routines a're external;.. ···~(!~~·j;~:'·.to the application p~og,-am. In this example, all lib'rarCl·~..:.~,··~·;";;;'·.·;'sub1'ou-tine9 a-re declared; ho~e".'r, onl'l those used need be'. ,.'.,,:;'>.:, .... <inentio1:'ed.
"', ;'.:':

The "TYPE" section Clines 4 and 3) defines ar-ratjs .pOl'.. pol1jgon ve'rtices and ASCII cha'racte'r strings. These two
"~ines ma., be omitted if neithe'r sub'routine is ,.e~e~enced.

~. A sample BASIC
;> Append i x A.

....
'~.:'

applicati~n

',.',.'

also appea'rs in

•• '.~'.' I

';'~.'
'.'
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i.e. PASCAL < APPLICATION. PROGRAM .16K

Since the application p~ogram calls subroutines in thegraphic routine libra~q, the compiled application p~og~ammust be 1inked to it. To 1ink the program to the 'g~aphi croutine lib~a~~, issue the following command line:

Compilation

Pascal:

The compiling of the
no~mal Pa9cal compile.

application is identical

.,'
" ."~'

~.:

" '" t.... , .

. .: ...•
PASCALE </dO/QRAPH.LINK :PCODEF #16K

~he~e GRAPH. LINK is the file containing all therequired bV the linker,

To run the application program, issue thecommand line:

PASCALN PCODEF #16K

NOTE: The g'raphic libra'rq ~rites allinformation to OS-9 output path 1.

...... ~ I • • •

. " ..

.. ' ..- .....

infu~matio;. . . ".

.. ><}::: ~~',:. j'i,<'8·

i'o l}~~.i~~'-,"·'" ~~~,..I';.'." :' :.;..:;.., ,~:"'. ,:)::.;.~;;~ .

f: " , _,'

its POI'..'
BASIC: ":'.:: ~~'

..;,: "~{~:' :.' ,
The graph ic 1 ib~a'r~ can also be accessed by a B,i\$7t~C':~', .program. To invoke the BASIC svstem consult the OS-9 BASIC~~. . "..-.~ .' "; . ~ . ,,'..manUAl.

When running a BASIC program, all routine calls ..a~e·identical to those in Pascal. As in a Pascal routine.,INITIALIZE must be the first routine called. The BASIC09'
svs~em loads INITIALIZE from the execution directory. WhenINITIALIZE is loaded, all other routines required are loadedalso.

o
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. #

~",

>. ~RAPHIC LIBRARY:
. '.

" ' ".~... -'

MISCELLANEOUS SUBROUTINES

INITIALIZE;

This p~ocedu~. link~ o~ load~ a data module, named DF,
used lo~ nece99a~y global data. At the same time all values
a~e'set to thei~ defaults.

thecalled'routinethe

integer) ;

This procedure de~ine~ the 'resolution (RES) a' the
g~aphics terminal. The value of RES can be in the 'range of
1 to 5, ~ith a default value of 3 .

This must be
~pplication p~ogram.

. '.

'0' ~

. ":. ....~::...:. ':: .. ".:.

\<;:~i;: ./::.:<:'::~'::
", -,..... ' .~

....::~}:~~,::;~. >~.. '. ,,,T~.MINATE;
" ' _~-, ~ . '

.: .....:~:;;~~\\~~:, .. ';'~:\"::t"" " Thi~ p~ocedul'e unlinks the data module, named OF, in
."':~,,'):'~Y/{~:~ .;:~ ;.·,:t·~.;;·~~..:#'p,..•pal'at i on for th e te'rmi nat i on of th e ap p 1 i c: a t ion p,. og-ram,

;·<:.:'.:J.~;:;~ ..·.·A~:ij should be the la9t called b~ the application prog-ram.
'.0 • .."•.~ 1 .'r -J «:.

,.~ ..

'~JI~MA I N ( RES:

RES
,,--,

.......... .' ...

.}•• j ~ ... :- ~.,. '<:
. '1,:'

. ' ':~'+-.~' The lolloClling
,..;..·~:·~f\~c:reen 'reso 1ut ion .....~.;;~?g: .....

.. \.<.~~~:.:- :~!J~ '.:.
1
2
3
4
5

table e~uate5 the value

re90lution

7
31

255 (default)
2047

163S3

of RES to the

Since the RES value is requi,.ed in the conversion of
~~~o'rdinate data to pot form, it is essential that the
re,alution required matche5 the co-ordinate s~stem used.

I ~'.

This procedu,.e define~ the start of the next draw
command. SET_POINT is no lange,. in effect after completion
of the d,.a",.

. .
The co-o,.dinates.X,V are inte~pretef as ~~solute sc~een

..." co~a,.d inates. .'."
- : :~.... ~ .

. .
~. . ~ .
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CURSOR (ON_OFF, STYLE: intege~);

••0,.....

"., ......

: . "~·~.~·oTh is p~ocedu~e alloCils the independent use 0" > the .' :'; ..:.:; .'cU'rsO'r. Th~ cU'rsO'r CIIill appea'r at a constant position on ~the sc~een, and can only be moved CIIhen the' SET CURSOR: '.:.~"" '~\;I ,'.

;~::::i~; C;~!;~;~~~· :;:~:::~:::: t:: ~:!::!~~:: i:t~~'~:~~~'t::':;'~:;~"l;~
o
1
2
3

unde'rline cU'rsO'r (default)
block cU'rso~ (not implemented)
cros9-hai~ CU'r90'r
cu~tom CU'r90'r (not implemented).

.. ~ ~.~. ~'~" ..
',. • ~~~;,'o~'

. .-...
SET_CURSOR (X. V: i nhg.,. ) I ...;;i;~0~f;.'.)\

This procedu;'e sets the CU'rSO'- to a desired posit.:1oit#~qT.».:;·:.·the screen. The cU'rsO'r ~ill not move f'rom this p~siti~n ~until anothe'r SET_CURSOR p~ocedu~e call has been made~.

The co-o'rdinat.~ X,V a're inte'rpreted as absolute sc~aen
co-o~d inates.

The default cu'rso'r position is at X~O, Y=O.

RESET_SCREEN;

. .... '.
, "...

.• '.. '0 o'

: '\... -'
"0'.

4 .";. 0.:': .. 'This p'rocedu're erases the graphics sc,-een (i. e. se-t t:o:':"" ",':black), sets all graphic att,-ibutes to theiT' default, . set's ':-:::~: .. :'.:the CUT'sor position to X=O, Y=O, sets the cU'r~ent d'ra~ing. .position to X=O, yaO, and tu,-ns the cu'rso~ off. ......:.

Cl.EAR;

This p~ocedure erases, the gT'aphics SCT'een Ci. &.b lac k >.

;' ... ~
\i'
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·~RAPHIC PRIMITIVES SUBROUTINES

~Cu~rent Ora~ Position
. .

The Current D~a~ Position is the sta~ting point o~ the
cur~&nt dra~ comm~nd. This starting point is dependent upon
~~he.follo~ing conditions, given in order of impo~tance:

if 1 and 2 a~. not true, ~he Cur~ent Dra~ Positionis taken to be the po~ition left at after the lastdraw, or the last position of the curso~ if this isthe fi~9t draw command issued since the cursor hadb••n tu~ned off .

if a SET_POINT is not in affect and the cursor ison, the position of the cur~o~ is taken to be the
Cur~.nt Dra~ Position for the Current Dra~ Command.The position of the cursor is not altered by the
dra~.

if a cu~rentl~ outstanding SET_POINT is evident, itis taken to be the Current Dra~ Position of the
Cur~.nt Dra~ Command.

1.

2.

....
.... ::...~

. . ~.....

...... .

·:,,i<::::~~t~~:,:·;.: 3.
· . ."

." .. ,

~;:il~t;;~~·,;',: '"
:·~~~W'

.. ~.

-'POINT;
. ..' ~ .

.~".. This procedure displa~s
. .' ,~u,.rent OraCil Po~i tion.
.".

a point ( 1 pi x'el ) at the

Color is the onl~ attribute affecting this subroutine.
. '~:.;?:. <.::., .~. .
· ::->: I. ~;'.'.. .', .;.;~
.': .'~~~ . I

" ... \'

:}:'~" ". .I..INE..;.REL (DX. DY: integer);
• .;,: ~ • '4.,' .:. . I .~..

,. .::;~ ':"~'~~l . This procedure d1'a~5 a line a relative distance <OX, DV)...... "'~' ····;St·~rting from the Cu~,.ent Draw Position.

" .

c: 0 1or,
~ '.;. ,'.. Th e att'r i b utes aTTec t i ng ~h is proc: ad ure are::-... ··line.,J~t'lle, and line-Ulidth.

. ~ The Current Ora~ Position for the next draw issued isset to the end oT the line if SET-P0INT is not issued andthe c:ursor is OTT.

RECTANGLE (OX,OY: integer);

This procedure draws a
.~u,.,.ent Dra~ Position, with
': r e1a t i ve he i 9 h t ( OY ) .

rectangle ~tarting at th~
a relative width (OX) and a
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t ... ~

The att-ributes affecting this procedure are: . ';~olor, ..~~.

1 ine-stlj le, +'ill, +'i 11-t\lpe, high-light and 1 ine-...idth,. : ·:.;t:',::,,,c':
I~ SET_POINT is not is~ued before the next dra... and -the, '"

cursor i 5 on, th e Current Orafll Pos i t i on cali 11 beth e . op pos i te .~-::. ··n·>~}.~; ,
corner a 1on9 the X a xis, . '. ~;...:},~t~5~11;':

POLYG::i:N:r :::::::, d~::SV:R:~l::::Yf::~' N::: O:u~::::ER ;raw' .'?":}.:\.
Position, u.ith I'N" relative vertices. The arra~ VER'T must~.' ~.;~.)~.
be a,..ranged 50 that fllement 1 is DX1, element 2 is DY1i " ":!.~:~?,,~:./.'
element 3 i~ DX2, element 4 is DY2, etc. . ~ ...,.: .. ;..«,~».

. .: ,-=-.~,,:~ .'--:: .~- . , '~> ...... ":'
The att-ributes affecting this pT'ocedu-r. a-re: colO,..:~·I:.. -< .. ,"'::,' .

fill, line-~tvle, ilill-tvpe, high-light, and line-u.idth . . ;:~;~;:{:.' ..' .. '
.'< , .~ ~.~ <f..:'. '"

If SET_POINT is not issued befo-re the next d'ra... 'and tft.,~·~.'·:.f;·

cursor is off, the Cu-rrent D'raCil Position calill be .~1i-.,·'~t!:<~i~···
sta,-ting point of the pol'9 0n . . :~"':::,:~~1}:~:/"

." :,..:~!= ~.:' ~
...~

.. OJ

'1,'

,t..
This p-roc.du-r. dT'a~s an a-rc sta-rting at the Cu-r-rent

O-raw P09ition, passing thT'ough the relative points (OX1,DY1)
and finishing at the 'relative point (DX2,DY2).

, .

If no SET_POINT is issued before the next
cU'rsO'r is off, the Cur'rant O'raCil Position
finishing point COX2,DY2) of the arc.

.~

The attributes affecting th is proceduT'e are: coJo'r,.·
fill, line-.tyle, fill-type, high-light, and line-u.idth. '." f.~ ','

. '~

draCil and- ~~,~'~<'.'
cali'll. be the

CIRCLE (OX,DY: int&g.-r);

This pT'ocedu-r. draws a ci-rcle ~ith a T'elative diameter
of (OX,OY), starting at the Cur,.ent O,.aw Position.

The att-ributes affecting this p'rocedu-re a1'e: color".
flill, line-st'jle, -Pill-t'jpe, high-light and line-u.idth.

'.

If SET-P0INT is not i~sued before the next d,.aw and the
CUT'so,. is off, the Cu-rrent' Drafll Position calill be the
staT'ting point on the circle.

(

..... "..



,," ,.'

setting

look-up
at this

referencedbe

~ This procedure ~.lects ~ position in the colo~tables (LUT) and uses the colo~ values foundposition a~ the CUT'rent drawing coloT' .

·SEL_COLOR (VALUE: integer);

.. ' "Ii:-

ATTRIBUTE SUBROUTINES

.' The req,uired LUT entT'~ ma~
,VALUE bet~een 0 .nd 15.

t·
"",'

, I

·A~,~_~! .. >:~ '.
""'~""''';l'
{~~~:~~ :.'
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.... ,
• --A '~" • .

. .~ .

':)'~~:~;l~" ~..
., ;... ::~::::.' .:~. ..~ .; .

.·.:;~~r-'::·::/~:~~;~t)~... · . .SET_COLOR (RED, GREEN, BLUE: integer);,.' ~\::":·:.;:'.::i·:\"';Y~·t '.: .•.
. . .:::\:):::,····f;·· This pT'ocedur. re-de~in.9 the coloT- value at the, '>:;~r;;'" po'i tion in the L.UT last: spec ified b\j SEL._COLOR.··-.,B\:.:.;/:.~}r '. -

;~;~~~/':.~.~. ~ .... . The va 1u.s faT' Red, Q-reen and BI u. can be in th e rang e)i.:~:~:~:t.:: '<of 0 to 2~e, Ulhere 0 is no coloT' and 255 is full intensitll• ....' '::~'r _of 'a given c a loT'.
\~/,~,

7·'!.. \.

, . '.. ~ ..

.t>..

~ This proc.du~8 sets ~ll future draws of rectangles,arcs" circles and pol~gon9 to appeaT' ~illed in the current.. "~..
,oi:0

' • f lll-ttJP e.

~, .'., The value ON_OFF is 0 o~ 1, Ulhere 0 = off (default) and
.. :,;";.:;,;.;:;" 1 ~on ..

LINE_STYLE (VALUE: integeT');

,;..'

This proc8du~e sets the LINE_STYLE for all future draw9of line, a~c, rectangle, circle and polygon.

". o - Solid (default)
1 Dotted
2 Dashed
3 Dot-Dashed .

. :.; ......
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:'C. ....'.p

FILL_TYPE (VALUE: integer);

This procedure sets the future fill-t~pe to a specific .
pattern for all future draws of rectangl&~, arcs, polygons,
and circles. Ho~ever, an obJect ~ill not be filled
this pattern unless the FILL procedure has been called
a value of 1 (filIon).

:t."'",",.'

The argument VALUE can be
refers to the follo~ing:

in
.

the range of 0-7

.. "'.. : , .

(coarge vertical cross-hatch'i:ng'l':::
(diagonal hatching [45 de.g·. ]):: ";. "
(diagonal hatching [135 deg. ]l~:.,,::::.:.:··'.··

(c lose vertical cross-hatch i ng·'·~{<',: ..
.; _0·•• '. j

-,.:'~r:; '.:;', .

Solid Fill (default)
Verical Hatching
Horizontal Hatching
Cross Hatching
Sllstem Dependent
Sq9tem Dependent
Sqstem Dependent
Sqstem Dependent

o ­
1
2
3
4 ­
5 ­
6 -
7 -

Thi9 procedure sets all future filled, ab~ects

(rectangle, arc and polVgon) to be 'highlighted bV'. solid
border dra~n around the obJ.ct.

The argument ON_OFF can have a value 0 or 1, ~here 0 ~

off (default) and 1 G on (highlight).

LINE_WIDTH (DX,DV: integer);

This procedure defines the line width for future
of point, line, arc, circle and polVgon. .'

T~e arguments DX,DY are the ~idth of the future d~a~~~';
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. TEXT SUBROUTINES
--~-----

TEXT(N: intege~, VAR CHARS: ARRAV CO.. NJ OF CHAR);

Thi9.p~oced~~e displa~~ a st~ing of ASCII cha~acte~9,

sta~ting at the C¥~~ent O~aw Position.

The displayable ASCII cha~acte~9 a~e in the rang. of 20
(hex) to 7F (hex)........ . ......., '. ::

The att~ibutes affecting text output
CHAR_SPACE, CHAR_~INE, CHAR_ROTATION,
SEL_COI-OR.

a~e: CHAR_SIZE,
CHAR_PATH, and

"\..... ~\

.........~:.~ ..~... ::~:-;.. I~ SET_POINT is not issued befo-re the next dora... and the
~. '~'~;-';'~" ..
";;;;:ii ::::O:t... ~~g. off. the Cu.......nt Dn'" Post tton is the .nd of the

. '....:\l'{:.::.;. . '.
.. " ..':

·.·.CHAR_SIZE (OX,OY: intege'r)

(,"

; . This pl'ocedu1'. define9 the SiZ8 of the character ~illld

·'.idth (relative DX) and height (1'9lative DV) ~or all ~utu're

text output.

CHAR_SPACE (VALUE: integer);

This p1'ocedu1'e sets the spacing bet~een all future text
charac te1's.

; -. .
"".' -....~t··

',.:''-

The a1'gument VALUE refers to the following:

o 1 (default)
1 - 1. 2~
2 1. 50
3 - pt-opot-tional

.- :~l..
.' ..'. :~... ".

~~ .....~~~~:.:-~~{~, .. CHAR_~INE (VALUE: integet-);

This pt-ocedut-e define9 the spacing between text lines
'o~ all futut-e text output.

The argument VALUE referg to the following:

0 1 (default)
1 - 1. 25. '.

. ' . 2 1. 50
3 2.0 .'
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CHAR_ROTATION (VALUE: integer);

. This procedure sets the· rotation of all future text
output.

,.'" ,
....-:..::a.".•

". ',.:.. .

The argument VALUE refers to the following:

o 0 d8gree~ (default)
1 - 90 degree9
:2 - leO degree~

3 - 270 degrees

CHAR_PATH (VALUE: integer);

This procedure sets the character path for
text output.

The argument VALUE refers to the following:

~ - Right (default)
1 - I.eft
2 - .UP
3 - DOCAln

all

......

~.- ..
., ,'.".'

'~' ,

. .... '.:'.~'.!'

- ~. ......~ ..~ .-.
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. '-'-~' "
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SAMPLE APP~ICATION PROGRAMS
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SAMPLE PASCAL PROGRAM

PROGRAM LIBRARYTESTi

TYPE
POLYARY=ARRAYC1 .. 512J OF INTEGER;
TEXTARY=ARRAYC1 .. 51~J OF CHAR;

PAGE A-2

,.,

., '~.c.:: ~'.' .o...,

J
fj

'l"
.I

,
,' ,',i,i

f

.-' ,,..:~

~." '

" .~

: . ."

, '

"'.

VAR
CHAROUT:, TEXTARYi

C* The 'ollQ~ing list of exte~nal procedu~e~ a~e 'ound *)
C* in t h. Gor a phi c: s Lib or a or ~ . *)
PROCEDURE DOMAIN(RES:INTEGER)i EXTERNAL;
PROCEDURE SET_POINTCX,Y: INTEGER); EXTERNAL;
PROCEDURE CURSOR(ON~OFF,STYLE: INTEGER); EXTERNAL;
PROCEDURE SET~CURSOR CX, V: INTEQER); 'EXTERNAL;
PROCEDURE POINT; EXTERNAL;
PROCEDURE LINE_RELCDX,DV: INTEGER); EXTERNAL;
PROCEDURE RECTANGLECDX,DY: INTEGER); EXTERNAL;
PROCEDURE POLYGON(N: INTEGERiVAR DXY:POLYARY)i EXTERNAL;
PROCEDURE ARC(DX1,DY1,DX2,DY2: INTEGER); EXTERNALi
PROCEDURE CIRCLECDX,DY: INTEGER); EXTERNAL;
PROCEDURE SEL_COLORCVALUE: INTEGER); EXTERNAL;
PROCEDURE SET_COLORCRED,QREEN,BLUE: INTEGER); EXTERNAL;
PROCEUDRE FlU- CON_OFF: INTEGER); EXTERNAL;
PROCEDURE LINE_STYLECVALUE: INTEGER); EXTERNAL;
PROCEDURE FILL_TYPEeVALUE: INTEGER); EXTERNALi
PROCEDURE HIGH_~IGHT(ON_OFF: INTEGER); EXTERNAL;
PROCEDURE ~INE_WIDTH(DX,DY: INTEGER); EXTERNAL
PROCEDURE RESET_SCREEN; EXTERNAL;
PROCEDURE CLEAR; EXTERNAL;

, PROCEDURE TEXTCN: INTEGER; VAR CHARS: TEXTARY);EXTERNALi
PROCEDURE CHAR_SIZECDX,DY: INTEGER); EXTERNAL
PROCEDURE CHAR_SPACECVALUE: INTEGER); EXTERNAL;
PROCEDURE CHAR_l.INECVALUE: INTEGER); EXTERNAL;

I PROCEDURE CHAR_ROTATIONCVALUE: INTEGER); EXTERNALJ
. PROCEDURE CHAR_PATHCVALUE: INTEGER); EXTERNAL;

PROCEDURE PAUSE;

VAR
CHAR_IN: CHAR;

( ~-
\. 1

BEGIN
WRITECoutput, 'Hit a cha....act.,. and 1'etu.... n to continue: ')i

PROMPT (outp ut);
READLNC input, CHAR_IN) ;

END; <* PROCEDURE PAUSE *)



SAMPLE PASCAL PROGRAM
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PROCEDURE TEST_POINT;

BEGIN
SEL_COLOR ( 1 ) ;
SET_COLOR (255, 0, 0);
SET_POINT (50,50)
POINT;

SEL_COL.OR (2);
SET_COLOR CO, 2", 0);
SET_POINT (70, 130);
POINT;

....,:;.'

SEL_COLOR (3);
SET_COLORCO,O,25~);

SET_POINT(190,110)1
POINT;

SEL_COLOR C4) ;
SET_CCLOR(233, 2'5, 255),
SET-P0INTCl40,70);
POINT;

END; <* PROCEDURE TEST_POINT *>

PROCEDURE TEST_LINE;

BEGIN
SEl.._COLOR ( 1 ) ;
SET_CCLORC255,O,O);
L.INE_RELC90, 70);

SEL_COLOR (2);
SET_CCLORCO,255,O);
L.lNE_REL(-30,60)i

.~, . :'.

.-
~

~

.....:'.:.; '.',.
'" "
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"".,'"',

~" ......,. ~~~..

"':'.',
,.'. ".. ',
.'

rj....'.. _...'....{
. I.~;

SET_POINT(120,aO);
SEL_COLOR (3);

SET_COLOR (255, 0, 0);
L.INE_STYLE (0 ) ;

· LINE_REL(cO, 40);
SEL_COLOR ( 4 ) ;
$ET_COLORCO,255,0);
L.INE_STYLE( 1);
LINE_REl.(40,-50)

· .SEL_COLOR ( 5) ;
SET_COLOR (0, 0,255);

· L.INE_STYLE(2);
L.INE_RELC-90,-40);
SEl._COLOR Cc );
SET_COLORC25',255,255);
L.INE_STYLE(3) ;
L.INE_REL(-10,~O);

SET_POINTCI00,100);
L.INE_STVLECO) ;
L.INE_WIDTHC10,10);
SEL_COLOR ( 7) ;
SET_CCLORCO,2'5,0);
LINE_REl.C ~O, 30);

END; <* PROCEDURE TEST_LINE .>

PROCEDURE TEST_RECTANGLE;
.: ~,_ ....

••· •• f

; .....

'.

BEGIN
SEL_COLOR ( 1 ) ;
SEr_CCLOR<2~5,O,0~;

RECTNAQLEC50,30);

SEL_COLOR (2) ;
SET_CCLORCO,2'5,O);

. L.INE_STVLE(2) i

SET_POINT(20,100);
.'. -::: RECTANGLEC 50, 50);

SEL_COLOR ( 3) ;
SET_COLOR co, 0,235);
LINE_STVLE(O);
FILL. ( 1 ) ;
SET_POINT(100,60);
RECTANGLE(70,40);

" • , . ;'. ~t.



SAMPLE PASCAL PROGRAM

SEL_COLOR C4) ;
SET_COLOR (255, 255,255)i
FILL_TYPE(2) ;
HIGH_LIQHT ( 1 );
SET_POINT(180,0);
RECTANGLE(100,50)i

END; (* PROCEDURE TEST_RECTANGLE *)

PROCEDURE TEST_ARC;

BEGIN
SEL_COLOR ( 1 ) ;
SET_CCLORC255,O,O);
ARCCSO, 30, 50,-50);

SEL_COLOR (2);

SET_COLOR CO, 255, 0);
L.INE_STYLE (1);
SET_POINTCO,100);
ARC(50,-'0,~O,~O);

SEL_COLOR(3)
SET_COLOR CO, 0,2'5);
LINE_STVLECO);
FILL(l);
SET_POINTC100,100);
ARCCSO,-50,50,'0);

SEL_COLOR (4);
SET_COLOR (255, 255, 255);
FILL_TYPEC 1);
HIQH_LIQHT( 1);
SET_POINTC100,O)i
ARCCSO, 50, 50,-50)i

END; <* PROCEDURE TEST_ARC *)

.......

~'''~-. '
.;.~ ....

• "oi

,;, \ .

. "
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PROCEDURE TEST_CIRCLE;

BEGIN
SEL_COLOR ( 1 ) ;
SET_COLOR (255, 0, 0);
CIRC1.E (50, 50);

SEL_COLOR (2);

SET_COLOR(0,2~5,0);

L.INE_STYLE(3) ;
SET_POINT(O,100);
CIRCl.£ ( 100, 0);

SEl.._COLOR ( 3) ;
SET_COLOR CO, 0,2'5);
L.INE_STYLE (0);
FILL ( 1 );
SET_POINTC100,100);
CIRCLEC 100,0) i

SEL_COLOR (4) i

SET_COLOR(2~~,2~~,255)1

FILL._TYPE(3) i'

HI QH_L.I GHT ( 1 );
SET_POINT(~O,~O)i

CIRC1-E(~O,0);

PROCEDURE TEST_POLYGON;

VAR
VERT:POLYARVi

" ·
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SAMPLE PASCAL PROGRAM
.,

BEGIN
BERTC 1 J: =50;
VERTC2J: =50;
VERTC3J: =-50;
VERTC4J: =50;
VERTCSJ: =50;
VERT I: 5] : =50;
VERTC6J: a50;
VERTC7J: =50;
VERTCS]: =-50;
VERTC9]: =50;
VERTC 10]: =50;
VERTC 11]: =50;
VERTC 12]: :a-50;
VERTC 13J: --50;
VERTC 14]: =-50;
VERTC 15J: =50;.
VERTC 16]: .-~O;

SEL_COLOR (1);
SET_COLOR(23~,O,O);

FILL. <1);
FILL._TYPE(O) ;
POL.YQON (S, VERT) ;

BEGIN <* MAINLINE *)

CHAROUTCl FOR 10J:a'POINT TEST';
RESET_SCREEN;
TEST_POINT;
SEL_COLOR ( S) ;
SET_COLORC255,O,O);
SET_POINT(70,170);
CHAR_SIZECI0, 10);
TEXTCI0,CHAROUT);

PAUSE;

...

,. .

<* POINT TEST *)

.'is :..

:1
.•t-,'........ '
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.~'

" ... .".

:~ ·::f~<.~..·,··
.' ... ,.. -z··

CHAROUTCl FOR 9J:='LINE TEST'; <* LINE TEST *)RESET_SCREEN;
TEST_LINEi
SEL_COLOR (a) ;
SET_COLOR CO, 235, 0);
SET_POINTC70,170);
CHAR:-SIZEC10,10);
TEXT (9, CHAROUT) ;

PAUSEi

CHAROUTCl FOR 14J:s'RECTANGLE TEST'; <* RECTANGLE TEST *)RESET_SCREEN~
TEST_RECTANGLE;
SEL_COL.OR (5);
SET_COLORCO,0,2'S)i
SET_POINTC70,170);
CHAR_SIZEC 10, 10);
TEXT<14,CHAROUT);

. "

PAUSE;

CHAROUTCl FOR SJ:='ARC TEST'; C* ARC TEST *)RESET_SCREEN;
TEST_ARC;
SEl.._COLCR ( 5) ;
SET_COL.ORC255, 255, 235);
SET_POINT (70, 170);
CHAR_SIZEC10,10);
TEXT (a, CHAROUT) ;

PAUSE;

'... '

.... ;.

CHAROUTCl FOR 11]:='CIRCLE TEST';
RESET_SCREEN;
TEST_C I RCLEi
SEL_COLOR C5);
SET_CCLORC255,255,O);
SET_POINTC70,170);
CHAR_SIZE( 10, 10);
TEXT(11,CHAROUT)i

PAUSE;

C* CIRCLE TEST *>

, '" .
, "



SAMPLE PASCAL PROGRAM

CHAROUTC1 FOR 12J:='POLYGON TEST';
RESET_SCREEN;
TEST_POLYQON;
BEL_COLOR (2) ;
SET_COLOR (255, 0, 255);
SET_POINT(70,170);
CHAR_SIZE(10,10);
TEXT(12,CHAROUT)i

END. <* MAINLINE *>

DOMAIN,/D1/Lib~a~vl33,0,2,20

SET_POIN,/D1/Library,33,3,0,20
CURSCR,ID1/Libra~v,33,6,5,20

SET_CURS,/D1/Lib~a~v,33,9,O,20

POINT,/D1/Lib~a~V,33,12,13,20
LINE_REL,/D1/Libra~v,33,1~, 13,20
RECTANQL,/D1/Library,33,1S,13,20
POLYQON, ID1/Librarv,33,21, 13,20
ARC,/D1/Lib~a~v,33,24,13,20
CIRC~,/Dl/Librarv,33,27,13,20
SEL_COLO,/DI/Lib~a~y,33,30,2i20

SET_COLO,/D1/Libra~v,33,33,7,20

FILL,/D1/Lib~a~v,33,36,0,20

LINE_STY,/D1/Libra~v,33,39,2,20

FILL_TVP,/D1/Lib~arv,33,4212,20

HIQH_LIG./D1./Lib rarv,33,45,2,20
LINE_WID,/D1/Lib~a~v,33,4S,O,20

RESET_SC,/DI/Librar v,33,51,13,20
CLEAR,/D1/Library,33,54,O,20
TEXT, 101. Li.brary, 33, 57,3,20
CHAR_SIZ, Id1/Library,33,60, 13,20
CHAR_SPA,/d1/Library,33,63,0,20
CHAR_LIN,/d1/Lib~a~v,33,66,O,20

CHAR_ROT, Id1/Librarv, 33, 69, 0,20
CHAR_PAT,/d1/Lib~arv,3317210,20

, .r 0-. ~ " '. • .:

..
'I

"
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RUN SE1._COLOR(l)
RUN SET_COLOR(2'~,0,O)
RUN LINE_STYLECO)
FOR 1=0 TO 100

RUN SET_POINT(127-I, 10'-1)
RUN RECTANGLECI+I, 1+1)

NEXT I

SAMPLE BASIC PROGRAM

~~", ,

..... ,

":,:{:f.S::.J·;:;'·:
J: .• ",::, /',

.' ".if'''}:' 'The l'o 11'ollling is a samp 1e BASIC p1'og1'am us i ng the g1'ap hie s

,~ifJ!!::::"> ':::::::~e:he:~!~~1':~:~:~~e :~;:::~ s~ve ~:1' i ::a1~:1' c::c en:~ ~ ~
"*~~~~i~l~i~~S;"> (,. ~j: PROCEDURE BASIC_TEST
':~""; " , A~:~, ;' , • DIM I: INTEGER
>11;::~ ',''. :.:' ":," .': '
::<'::~:,:.-\.,."., ..:. PRINT CHRS(27); CHRS<S2); CHRS(27); CHRS(83);',~~)',.,.;,~.:.~,..-.'.~ ':.', RUN INITIALIZE

"'~?'{~;..~':.,'..", RUN RESET_SCREEN
\." :-:~: - ..,,;,.,

RUN SEL_COLOR(2)
~.; RUN SET_COLOR (0, 255, 0)

RUN LINE_STYLE(1)
FOR 1=0 TO 90

RUN SET_POINT(127-1, 105-1)
RUN RECTANQLEC1+1, 1+1)

, if' NEXT I
~ ..;-' . .--

~.:,< ,", : RUN SEL. COLOR (3)
: .'<~·~~·.~·:·'-~RUN SET-COLOR (0, 0, 2'5)

,', :::k, , RUN LINE STYLE(2)
. ~,:." 'FCR 1=0 TO eo
·".'-: ...:~;:,RUN SET POINT( 127-1, 105-1). ·\'r .-. ,'" ',~~:RUN RECTANGLE ( 1+1, 1+1)
~T I

_\ . c.

~ :J.

--

RUN SEL._CCLOR(4)
RUN SET_COLORC255,25',255)
RUN LINE_STYLE(3)

"FOR 1=0' TO 70
RUN SET_P01NT(127-I, 105-I)
RUN RECTANQLECI+I, I+I)

NEXT !

RUN SEL_COLOR(S)
RUN SET_COLOR CO, 0, 0)
RUN LINE_STYLE(1)
FOR 1=0 TO 60

RUN SET POINTC127-!, 105-1)
RUN RECTANGLE(I+1, 1+1)

NEXT I

END
'~.'
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REMOTE/LOCAL PROTOCOL
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,,' 'i. REMOTE/LOCAL PROTOCOL

INTRODUCTION

PAGE B-2

The 'ollo~ing p~otocol assumes that only text 9ile9'(ASCII 9il&9 ~ith only <CR>, <LF>, <FF> and/o~ <TAB> cont~ol
characte~5) and PDI files are to be t~ansmitted ove~ the\ .

. link. Standa~d ASCII control characters are used. Parit..is removed from the data and all 'control char.cters plus
<D~ are translated into t~o-character 5e~uences: <DLEJ
~ollo~ed b~ the control character XQRed ~ith cha~acta~ @.All trans'.rs operate through standard terminal drivers;

·;the~efo~e all control ge~u.nce5 require a <CR) terminator.

PROTOCOL

At startup, the local processor appears as a normalterminal to the remote processor. Each character entered bythe operator is transmitted, ~ith no error checking, to theremote end ~hich can echo them as reqUired. The localprocessor continuouslv scans the data received from theremote end until it recognizes a SCH character. Thischaracter signals that a data transfer is in progress and
pass.~ cont~ol to the data t~ansf.r soft~a~e. Data is
t~an9mitted bet~••n processo~s in packets of up to 63 data
b~te5 as follows:

", .' ... ~. ".- " ... .
"; .'." ~'-. .. 1. ". <SOH><byte count)<control byte> .. data .. <lrcl><lrc2><CR>

:;....
:';~~;
.;, .
~...:\ .

-~.;'~'~\.~'.. ": .
'. ":"' ,,~, .

•.

Ulhere b~t8 count is a binar~ number bet~een 0 and 63
defining the number Or data b~tes
in this packet. If the count is in
the CO set it is t~anslatad to the
;0 set by ORing it ~ith @.

control byte is a bqte encoded as ~ollo~s:

Bits Meaning

0-4 = se~uence number (0-31) or
'ile type depending on the
contents of the data t~pe
field

5-6 = data t~pe field
1 = File data
2 = SEND rilename
3 = ACCEPT filename
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REMOTE/LOCAL PROTOCOL

lrc bvtes are a longitudinal redundancv CheCk/I';· ~
including all bvtes afhr the SOH';':>' (:~~··4
but ex c Iud ing the 1l' c . Th ell'cia'· ' .
12 bits long and is split into 2'···
consecutive bvtes. If ei the,. bvte:.::' ';;" " '.
is in the CO 9&'t (octal 0 to octaf·"~l ~:;:,':;... ',.:~.: : .'
37) it is t,.anslated into the QO ~'~' ')

~::n~o~:a~i:~ :~ oc ta 1 177) bV .?;(-;JPr
The data included in a packet is eithe,. a filename ';'~" . :'~!.':~;' ••

:gepa::::~ a~:P:::~::leo~e~:;h~o:1;~t:h:i'a:::n~o:;r:~t:"t~~'·,:::t:~(y
a packet determined bV the associated b\jte count. <i....~/.:

Aft.r assembling a data packet, the l'eceiving processor
determines ",hether an er,.or has occu,.,.ed. If the packet is
received succe9sfullV' an 'ack' is t,.ansmitted to the oth.,.
processor (thus indicating anothe,. data t,.ansi'e,.>, If an
.r,.or is detected in the packet, a 'nak' is transmitted to
the other proc.~sor (thus tnitiating • re-transmission of
the packet>. An 'ack' is actuallv <ENG> <CR:> and a 'nak' is
<DC4> <CR>.

Detectable .rror conditions are:

, '

rf./

(longitudinal sum)LRC &1'1'or
Seq,uence error ~;.'

• )0•.<~
~'1'f ' .

LRC &1'1'or. force a ore-transmission of the packe't·~;~·:·~,'~:",

Sequence er,-or15 aore uncor,-ectable and the,-efo-re result inar'" .'
abo-rt of the cu,.,-ent file t-ransf.r (Ulith a message to th'e ..:
op .orato,. ) .

Sequence numbe,.~ a~e used to tag each packet in a file
transfe,-. The seq,uence number is ~eset to 0 ~hen a filename,~

packet is 1'eceived successfully and is inc,-emented each time.
a packet has been t1'ansmitted successfullV (modulo 32>' If'
there is a sequence er,.or, the receiving porocessor t,-ansmits
an <EOT> <CR> to force the transmitting processor to abort
the tT'ansfe,..

":~: .•..

'.'

The sequence numbel' bits in the control bqte of a
filename packet define the tvpe of file being t,.ansfe,-red.
Cur,-entlv there are two file t~pes:

o POI
1 ASCII

This information is used b~ the receiving p,-ocesso,- as
~eCluired. It i9 used b~ the RSX-l1M tran9~er routines to
create ASCII files with val'iable length records.

o
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,FLOW CONTROL

During data transfer~, no flow control is nec9s9arq
because the transmitter never sends data until the previous
packet is 'acked' bq the rec&ive~. However, the same is not
true ~hen the local processo~ is acting as a terminal to the
remote end. Therefore, the local processor can use COl and

"DC3 to ach"ieve 9 lou.. control in a standard fOT'mat
r.cognizable bq operating sqstems such as RSX-llM and RT-ll.
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APPENDIX C

VIDEOTEX PRESENTATION LEVEL PROTOCOL
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Pictu1'e Description Inst~uction9

The alpha-geomet~ie Telidon sq~tem uses text characte~s

and simple geomet~ic ~hap.s called p~i~itiv.s to define the
image, ~o that the pictu~e is built up in fin&l~ detailed
a~eas rathe~ than lin.b~ line. Tb. geomet~ic shapes and
text cha~acte~s a~. d.sc~ibod bV Pictu~e Desc~iption

In9t~uction9 (POls) ~hicb compl~ to an indust~~ videotex
p~otocol. Both the PDls and the p~otoc:ol a1'e d.9c~ibed in
the follo~ing t~o sections.
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VIDEOTEX PRESENTATION LEVEL PROTOCOL

Videotex
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Pictu,-. Description Inst,-uctions are concise codes used
to define graphic primitives (shape.) in Telidon pictures.
The codes a,-e formed f~om the 7-bit, 12S-charact.,. ASCII set
and compl~ to 05I communi~ations p~otocol. The use,. does
not need an, special kno~ledge of the protocol 0'- the code
st,-uctu,.e. Ho~eve'r, if fUl'thel' details a're -requil"ed the'l
are given in the Videotex Standa~d ~efe,.~ed to in the
fol1o~ing section.

The PDls define g,-aphi~al and t.~.ual info~mation in a
concise alpha-geomet~ic code set. Th~ code set consists of
the p~imitive identifie~, its att~ibutes, and numeric
location data. The p~imitive' is the graphic shape, the
att~ibut. are its color, whether it is to be drawn in
outline O'r filled, and the text size and its rotation; the
num.~ic location data defines the sc~een co-ordinates on
~hich the primitive is to be located.

Videotex P~otocol

To· promote compatibilitq in videotex information
s~9tems. the Bell S~.tem has adopted a presentation level
p~otoco1. The protocol is defined in a document that is
conc&'rned ~ith the definition of the "formats, ~ulesl and
p1"ocedu~es adopted for the encoding of text, graphics, and
dis P1a 'j can t~ 0 1 in forma t ion of'or vide 0 t e x a pp1 i cat ion 5 II • Th e
document is highly technical and ~ill not be of inte~est t~

mo~t use~s.

Should you be inte~e9ted in the technical details of
videotex protocol, further details can be obtained from
either of the following sources.
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