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INTRODUCTION

For effective man - machine communication, it is essential
that information presented to the operator is human oriented,
and include the only necessary details.

It is also known that a human operator has a remarkable
capacity to grasp, analyze and remember information presented
to him in a picture.

In the NORDCOM system, the information is presented via
colour displays, thus eliminating the needs for a large number
of conventional instruments, and giving a very flexible solution.

Applications

The NORDCOM system is mainly used in industrial environments,
but can also be evaluated for use in education, simulation pro-
cesses, etc. A typical industrial application is an automatic
production process, based on computer data acquisition and
control.

In the process, a number of critical parameters are measured
by electronic or pneumatic elements, such as pressure, tem-
perature, weight and liquid flow, These parameters are
sampled and read into the process-computer, Normally the
process has some more or less exact eqguations, where the
actual parameters are influencing the final result, The computer
controls the input parameters to the process, such as heating,
flow rates, cooling, etc.

The advantages of using NORDCOM are mainly connected to
gurveillance of the process, treating alarm situations, giving non-
automated parameters to the process, changing process conditions
etc,

All kinds of desired process charts and block diagrams can be pro-
duced. The colours in the diagram can be programmed to change
depending on discrete modes.

A typical example is a valve which is red when entirely closed and
green when entirely open.

In such a chart, some of the critical process parameters may

be represented by special symbols, which change colour when
approaching a critical limit.
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The operator may then address the actual parameter symbol
by means of the tracker ball cursor and display all available
information on this parameter through keyboard or functional
button commands,

The continuously changing parameters may be displayed on
the process chart as a number, trend curves may be dis-
played on the same monitor or on another monitor

or overlayed the process-chart,

The available information may tell the operator what relations
there are between the critical parameter and other process
parameters, and even propose possible actions to the operator,

General Description

The basic principle of NORDCOM-74, is to display - on a
monitor - a picture generated from several types of sources.
All picture-composing and source-generating is fully controlled
from the connected computer,

The main features of NORDCOM=-74 are:

- Up to 12 monitor outputs with individually composed
pictures Each output may drive one or several
paralleled RGB or B/W monitors, recorders or
hard-copy units.

- Composing pictures from up to 24 different sources
where up to 10 may be displayed simultaneously by
means of dynamic priority selection (mixing).

- Seven different colours (includisg white and black), plus
two different intensity levels on each colour., This
means these are 15 different levels of information on
each plcture element.

- Up to eight semigraphical picture-generators with:
128 different programmable symbols, cursor, blinking,
colour and symbol selection to be individually speci-
fied for 64 x 32 or 64 x 42 positions. Choice of
6 x 8 or 6 x 6 dot symbols,

- Up to four graphic picture-generators of 384 x 256 dots
with full colour resolution (7 colours) on each dot, or
up to 12 graphical generators with single colour reso-
lution.

UH200 - NORDCOM
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Vector generator to be operating together with
graphic picture-generators.

Tracker ball with marker-generator, position regi-
ster, monitor selector and Read-interrupt button.

Grid-pattern generator with several grid-sizes.

Several possibilities to external connections like:
External sync source, external video to be internally
mixed, and external video mixing.

16-bits data link for Post I/O Comnection to computer.
Possibility for duplicated I/0 connection to comnect
alternative computer.
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Drive routines
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PICTURE COMPOSING

The output from NORDCOM is generated from the module called
Selector Module (SM) and the maximum capacity of one
NORDCOM system is 12 such modules.

The function of the SM is to ""compose'" a picture from all

the available picture-sources on the picture-bus and to

convert this to standard video signals like R, G, B and Composit
sync or B/W Composit Video (grey scale).

A composed picture may consist of up to 10 out of 24 possible
pictures in the following manner,

None or one out of 8 "Fore-ground'-pictures,
plus none or up to 8 out of 8 '"Main''-pictures,
plus none or one out of 8 "Background'-pictures.

The mixing of the pictures is done by socalled "Dynamic Pri-
ority Selection''. The principle of DPS is that the origin of a
given lit dot is from the highest priority picture-source which
is 1it on this given dot (Lit, means any colour but black).

To illustrate this, you may substitute every source-picture

with figures written Witinon-transparent ink on transparent paper.
The composed picture is then equal to a multilayer of such
papers with the Hghest priority picture on top and the lowest
priority picturé on the bottom,

The degree of priority is:

1. priority; Foreground-picture (highest)
2. priority: Main-picture No. 7
3. priority: Main-picture No, 6
4, priority: Main-picture No, 5
5. priority: Main-picture No. 4
6. priority: Main-picture No, 3
7. priority: Main-picture No, 2
8, priority: Main-picture No, 1
9. priority: Main-picture No, 0
10, priority: Background-picture (Lowest)

All 8 Main-Picture-lines are triple-lines, which means fully colour-
resolution individually on each dot.

The Foreground-Pictures and the Background-Pictures are only
single-lines, which means only single-colour information, But
the colour wanted may be specified on the Selector-module.

The priority of the 8 main-~pictures is fixed by hardwiring, but

an optional module - called cross-~coupler - may be installed
to obtain flexible choice of priority to each composer.

UH200 - NORDCOM



Intensity level may be specified individually to each of the
10 possible pictures.

24 10 1
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Static selection Dynamic
or enabling selection

Figure 2,1,

UH200 - NORDCOM



|

ACM ACM
DMA bus
CONTROIL, & TIMING
l l lg¢— Vector
Svne. & Address enerator
timing bus
] FG ——
—] BG 1
Ry and GB ——
Mono —1 an ——
« hirom. T GB —
bus ) T GBb —
—1___SGB or GB —
—— 1" F-—
p-—— " r——4
p—1 1t L ——
- 1 ——4
= " —
+—1 " ———4
¢
¢— Selector Module 7 ,
[}
1
1
Max. { |
12 |
modules ' -
1 Selector Module e 12

IMigure 2,2:

TOBRDCONM T Svstem

UH200 - NORDCOM




0.3-1\

Y N(C

z
>-
o
o ) S )
, =] BG-Sel. X omx:A
— ‘7 ot 2 ——— A
- o~
fa'a)
13D 11D BG
- [ [:¢ -
= = 8
D CS I: 9D DS I G-Sel. Vol
—r— ——
LOJIT | EC 3 5
1?5' F‘E =y LK =
2 ' o)
= I oL = .
[13/\ kS b= |1s5A BS E 91 Ml & z z
FJ:] J:T 1 ° e
¥ _l 4 = =
- lﬂ ~ f = -~
= = = - i
7z
=
= (]
==
T
IB'S
¥ ~ o
5 = | -
IR S
e ™
|9B— Ta- 1A M Z IA-SA-TA-9A I_T_z
A 2 =1l -|
> =~ ™~ =< = ™~~~ = z o
x AL, o2 x x¥x - x o 85 G ] - i

Figure 2.3; NORDCOM -74 Selector Module

UH200 - NORDCOM



2.1

2,2

Cross~Coupler Module (CCM)

If for any reason the priority of the RGB buses should be
changed, a CCM will be used. It will always precede an
SM, and alter the priority of every SM succeeding it, until
the next CCM.

Each CCM used will decrease the maximum number of
SM's by one.

Source 7 :
Source 0 -
/’—\\ Cross
Coupler
Module
(CCM)
Selector
Module
(SM)
AN
{ \ SM
Figure 2.4:

Monitor Signals

From each Selector Module, the following signals will be found
on the plug panel:

R~-channel: 0-1V, OV black, 1V red
G-channel: 0~1V, 0V black, 1V green
B-~channel: 0-1V, 0V black, 1V blue
Sync: Positive 0-1V sync pulses.

UH200 - NORDCOM



Used for video mixer,

8 gray levels
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Y-~signal for connection to B/W monitor:

RGB to B/W (Y) convertion:
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ov.
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Figure 2.5,
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Picture Size, Data and Colour

The format of the displayed picture is a rectangle of 256 ver-
tical lines by 384 horizontal dots.

The lines are scanned with or without interlace (selected by
hardwired strap). Either way  both fields are equal to
each other,

Approximately 72% of the visible frame area on a normally
adjusted monitor is utilized, 90% vertically and 80% horizontally,

Input to a standard colour-monitor is the three R, G and B
channels (Red, Green and Blue), plus the sync channel. These
three channels (R, G, B) correspond directly to the internal
NORDCOM colour setting and the lines on the main-picture bus.
But since the internal information is binary, the maximum
colour resolution is limited to 7 levels plus black.

These are:

&

Colour

black
blue
green
red

cyan
yellow
mangenda.
white

HHHOROO®
HoRMHOKH OO D)
HrRrokrrooO I

Each channel is individually adjustable on the selector-module
to obtain optimal colour resolution.
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PICTURE GENERATORS

Due to the nature of generation, the picture generators may be.
may be divided into three different types: (a) program generated,
(b) hardware generated and (c) externally generated pictures.

Program generated pictures means buffers which are accessable
from the computer and successive scanned during refresh periode
corresponding to the field scanning of the monitor.

In NORDCOM, the graphic and the semigraphic buffers are
program generated generators.

Hardware generated pictures are pictures generated from a func-
tion of the current dot-position of the field scanning.

Tracker-ball marker and the grid-pattern are hardware generated
pictures in NORDCOM,

Externally generated pictures .from external sources

like camera, Video recorder, tuner, etc. Since it is impossible
to control recorders and tuners by synec, only one of such sources
may be conntected at any one time, and NORDCOM must take
external sync from the actual one. It is possible to control
most of the available cameras by external sync form NORDCOM.

The video signal from the external sources may be digitized
and conntected to the picture bus in NORDCOM.

Graphic Buffer - GB

The Graphic Buffer consists of a2 16K X 6 bit refresh memory,
and the contents correspond to addressable points in the picture,
The serial output from the GB defines only light or no light in
each point, but the colour is defined in an RGB bus.

To generate a single-colour picture, 1 buffer is required.

By connecting 2 buffers, 3 colours are obtained, and by connecting
3 buffers, 7 colours are possible, See figure

UH200 - NORDCOM



Dot refresh buffer

-——— Byte oufput

Shift register

-+ R, Gor B

Figure 3.1: Graphic Buffer (single module) (GB)
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e
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GB2
Bees R
GB1
. G
GB2
- B
GB3
Figure 3.2:

GB Organizations
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Semigraphic. Buffer (SGB)

The Semigraphic Buffer generates the main picture with maximum
colour resolution per character (7 colours + black).

The SGB consists of a. 4K x 12 bit refresh buffer, and a 1K x

8 bit symbol generator buffer.

The character buffer contains 128 different characters, and the
buffer is writable, allowing the user to change the character

set by program,

The 4K refresh buffer contains the picture information used for
the frame refresh, 7 bits are used for character identification,
3 for colour, 1 for cursor and 1 for blink,

If blink bit is set, the character will blink with a frequency of

0.8 second on, 0.2 second off.

The characters are built up by a dot matrix, and may have one

of these sizes:

Character box size:

Number of lines:

e et e e e e e et e b B

6x 8 32
6x6 42
( Character refresh
K buffer
1/0 <
1
_ | Symbol
L generator
| buffer

Colour code————p=
cursor and Y

blinking flags

Shift register

¢ Character

ident code

-<«+———— Symbol

:

data output

v

Buffer

Figure 3.,4: Semigraphic Buffer (SGB)
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Figure 3.5: Semigraphic Character Box size

Box Size Number of lines with 64 characters:

6 x 8 32
6 x 6 42
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3.3

3.3.1

3.4

Buffer and Register Access

As standard interface between NORD computer and the
NORDCOM, an ACM (Accumulator to Core Module) is used.

All communication to and from NORDCOM is transferred via
this ACM. The DMA bus consists of 4 positions and the end
position is for address and data buffering. One position is re-
sumed to the bus controller and one for a vector gene-

rator. The two remaining positions are for ACM or other
interfaces,

DMA Access

DMA-access sequencing has to start with an address set, and
access (read or write) will be multiplexed according to the
address.

There are 3 groups of accesseswhich are defined by the address
bits 14 and 15.

Al>  Al4
1. 0 0 Buffer access
2, 1 0 Vector generator access
3. 1 1 Register access,

Buffer Access

To get access to all refresh buffers and symbol generators, it
is necessary to have an address range greater than 16 bits,

To perform this, a 6 bits register (bank register) is introduced,
which points to the specified buffers. See figure below,

Main picture
No.
5 3 2 0
T"T"1 =
R G B Bank register
Bit No
5 4 3
0 0 0 Access to SGB
1 0 ¢ Access to GB red

UH200 - NORDCOM



Bit No,
5.4 3.
01 0 Access to GB green
0 0 1 Access to GB blue
110 Access to red and green Actual
1 01 Access to GB red and blue only at
0 1 1 Access to GB green and blue write access
111 Access to GB red, green and blue| access
Buffer When GB When SGB
position | _Bank _________. | _Bank _________

1 15 FG/BG 4 B5 \ /

2 25 FG/BG 5 G5 >

3 17 ¥FG/BG 6 BT _~ N

4 27 ¥FG/BG 7_G7 |~ NG

5 47 R7 07 RGB 7

6 13 B3 06 RGB 6

7 45 R5 05 RGB 5

8 23 G3 04 RGB 4

9 43 R3 03 RGB 3

10 21 Gl 02 RGB 2

11 41 R1 01 RGB 1

12 11 Bl 00 RGB 0

Figure 3.7: Bank to Buffer Relations

Buffer Access

GB address range: 0 - 37777
SGB address range: 0 - 77778

SGB address range for
the character generator
buffer: 20000 - 21777

8

8

The address bits 0 - 2 specify the row in one character,
and bits 3 - 9 the character,



Buffer access format

Grafic Buffer

15 14 13 6 5 0
A 0 0 Line Address Column address

15 5 0
D Byte data

SGB: Character buffer

15 14 13 12 11 6 5 0
A 0 0|/ 0 0| Line address Column address

15 11 10 9 8 7 6 0
D BL|C|B G R Character ident

SGB: Character generator

15 14 13 12 11 10 9 3 2 1 0
A 0 01 0 O O Character ident Rowa.de
15 5 0
D Column data
A: Address
D: Data
Figure 3.8.
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Column Data:
ADDR: 543210
210 )
0000000 000
001
010
011 > Char.: 0
100
101
110
111
0000001 000 J
001
> Char.: 1
{
> Char,: 2
R I 1l ___
Char.: 176
1111111 000
001
010
011
100
101 > Char,: 177
110
111

Figure 3.9: Organization of Character Generator Buffer

Example:
SGB Address Buffer: Bit (0-5) Horizontal character address
Bit (6-11) Vertical character line
address

UH200 - NORDCOM
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[=1 RNV

7 4
1 0

o
Y lole

8
Address: 200 = 0 0 0]0O

6
0
—

5 3
0 0
- R
Vertical address———} Horizontal address

Vertical address = 2
Horizontal address = 0

—— O

2—w1A

Data Buffer:
Bit (0-6): Character ident
Bit 7: Red colour
Bit 8: Green colour
Bit 9: Blue colour
Bit 10: Cursor flag
Bit 11: Blinking flag.

1110 9 8 716 5 4 3 2 1 0
Character buffer data = 301 = [0 0 0 0 1[{1]0 0 0|0 0 1

3

L‘

Character ident

Character ident: 1018 = A (ASCII code)
Bit 7 = 1 = red colour.

With the address = 200, Buffer data = 301, the SGB will

generate a red A in the top left hand corner (Horizontal
address 0, vertical address 2),

Vector Generator Access
Figure 3.10 shows the vector generator format,
Initialization of vector generation:
- Set Bank register
—~ Set address and colour: 100000 +
bit (13, 12, 11) —» RGB

- Set parameters: X. Y. AX. AY,
S (Start flag),

UH200 - NORDCOM
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The reference point of the parameters '"X'" and ""Y" is on the
bottom lefthand corner onthe picture (origo). "X" specifies
the horizontal dot addresses 0 - 5778 (Left most position

= 0).

"Y" specifies the vertical addresses from 0 - 3778 (bottom po-
sition = 0).

"AX'" and "AY" specify movements of points and lines, and
may have positive and negative values (Bit 9 = sign bit),

15 14 13 12 11 10 9,8 7 6,5 4 3,2 1 0

—-|S|C|AYIAXY|X Value
\ T N - =~
Parameter
0 < X L 57T

8
0 Y <377

577 < A\ X < 577
31T A\ Y <371

Type of parameter

Start flag

DY

Y
b————x

Figure 3.10: Vector Generator Format
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3.6.1

3.6.2

3-13

Example: Sequence for vector generator in graphic main
picture No. 5.

1, Set Bank register
2. Write 75 in Bank register (enable all colours in
MP5).

Red dot in X/Y = 157/360

= Set VG address + 2000 (red)(120000 —address)
2, Write 157 + "X'" (002157)
3. Write 360 + "Y' + START (104360).

Green line from 200/120 to 230/020

" Set VG address + 10000 (green) (110000 — address)
. Write 200 + "X'"" (002200)

’ Write 120 + "Y' (004120)

Write +30 + "/\X" (010030)

P Write ~100 + "AY" + START (121700).

Register Access

Accessible registers:

1. Bank register A\
2. FG register R/W
3. BG register \Y
4, Composer (SM and CCM) W,
Bank Registers

Address = 1400008 .

Data bits 0 - 2 specify the main picture (MP), and bits
3 - 5 the colour for GB access.

FG Registers

Address = 172000 + (FG No,) * 2

If tracker ball is used, the X and Y coordinates specify where
on the picture the upper lefthand corner of the tracker ball is.

See fig. The reference and format of X and Y is similar to
the vector. generator.

UH200 - NORDCOM
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Tracker ball

Y : | |
TV screen
e T___V "

3.6.3 BG Register

Address = 174000 + (BG No.) * 2,

3.6.4 Composer Register (SM and CCM)

Address = 140000 + (SM No.) * 2000 + (Sub.reg. No.)

SM No, 1 - 148.
One selector module has 4 registers, and address bhits
(0 - 1) specify these registers:

00: Enable registers for MP
01: Intensify registers for MP
10: Foreground registers

11: Background registers.

Bits 10 - 13 specify the module number which is equal to the
output number of the monitor,

UH200 - NORDCOM
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ORGANIZATION OF PICTURE SOURCES
A maximum of 14 picture sources may be mixed:

1 position for FG

1 position for BG

4 buffer positions for GB

8 buffer positions for GB or SGB.

- The FG and BG positions are permanently connected (in
the backwiring) to give the first (0-3) foreground and
background pictures.

- The first 4 buffer positions are decided only for GB and
are connected to give foreground, background and one
colour for a main picture. See figure. 4.1.

- The next 8 buffer positions are decided for SGB or
GB.

- One SGB module generates a complete main picture.
- One GB module generates the colour for a main picture.

If all buffer positions are used by GB, the wiring is organized
to give information to main picture 7, 5, 3, 1.

This will give a flexible priority system in mixing of GB and
SGB as main sources,

The selection of GB as foreground, background or main picture,
is done by a strap function in the backwiring.

UH200 -~ NORDCOM



Buffer positions

1 2 3 4 5 6 7 8 9 10 11 12

SGB |SGB |SGB [SGB |SGB | SGB[SGB [SGB

FG4 |FG5|FG6|FG7 |RGB[RGB |RGB |RGB|RGB|RGB|RGB |[RGB
OR |[OR |OR |OR |7 6 5 4 3 2 1 0
BG4|BG5 |BG6 |BG7
OR |OR |OR |OR |OR |OR |OR |[OR |OR [OR |[OR |OR | OR

Y ?)
WNI=O g

GB|eB|GB |GB |GB|GB |GB | GB| GB| GB [GB |GB

w

Picture element source positions

Figure 4.1.

UH200 - NORDCOM



5.1

5.2

5.3

5-1

TIMING

Picture Scanning

Every picture generated in NORDCOM is scanned with both
fields equal. This is regardless of interlaced or nor inter-
laced field-scanning mode.

The scanning is not normally interlaced, but the interlace
mode is simply selected by a wiring-strap.

Tt is necessary to select the interlaced mode, if fully vertical
resolution on external videos is wanted, However, the non
interlaced scanning mode makes a more stable picture to
look at,

Sync Timing

The sync output from NORDCOM is standard CCIR composit
sync, or composit video (B/W) when Y-channel is used.

When not interlaced mode, the number of lines per field is
313, elsewhere the mumber is 312 1/2,

External composit sync, composit video or separatfe horizontal
and vertical sync may be applied to the NORDCOM, and the
sync timing will automatically be referred to this.

Internal Synchroneous Timing

The internal source of timing is an 18 MHZ X-tal called
"OSC!" (see diagram 2B73 and 3BO05).

External or internally generated sync is sampled and locked
to this 18 MHZ. The "OSC" divided by 2 makes the dot-
timing "DOTT".

The displayed picture is determined by the window: "HFRAME"
x "WFRAME'". "HFRAME" contains 384 DOTT cycles,
"YVFRAME" contains 256 successuve "HFRAME''s,

Due to the need for continuous refresh-access for the dynamic
memory-elements in the buffers, the buffer access scanning is
also done outside the picture window.

Between two "HFRAME''s there is approximately 14us available
for I/0 access to the buffers.

UH200 - NORDCOM



5.3

5.5

I/0 Timing (Asynchronous)

All I/O Accesses are executed between two "HFRAME''s con-
trolled by the state of "BREAK'" off.

The timing of each access-cycle from ACM via DMA-bus
to the buffer-bus is shown in diagram 2B72.

Signal Description (See diagram 2BT73)

0OSC:
DOTT:
BC:

CRY:
CLK:
BYTT:
LDAB:
CAINCR:

CGBE and
CRBE:

SYNC:

START:

DSTART:
MC:
LHALT:

4 us
through
20 ms:

BUSY:

CRBEEN:
BYTTEN:
HFRAME:
BREAK:
CA:

18 MHZ X-tal frequency
DOT Timing = OSC/2

Bit counter, counting to six by counting
2-3-4-5-6-7-2————=—=~

Carry from bit counter

CRY . OSC0 (end of BYTE)

Byte timing (from CRY)

Load A-buffer on SGB and GB (from CRY)

Increment Common Address Counter (from CRY)

Common Refresh-Buffer-Enable, timing to CE on all

huffers. Generated from BC2 = 1.

External - or Internal - Composite Sync, (EXCOMP

or ICOMP) sampled by "OSC".

Start line processing, switched on by trailing
edge of sync, and off by end of display period
of the line,

USTART" synchronized by OSC.
Margin counter
Left half of the line

Outputs from all counters to generate the internal
composite sync, according to the CCIR-normals.

First phase of line period . Also signal to
stop I/O transfer.

Enable CRBE to the buffers
Enable BYTT

Enable display of dots

Stop I/O transfer

Common address counter

UH200 - NORDCOM



T°G 2an3tg

¢ ONAS

waad A | I B | R ¥ il
||'*+llmwﬁ

(aao) 1 [ U e 1 OV 1 O LJradnas
o — e ST 09T e ffe {5 Tag e ST 79 o

srE s1g

UH200 - NORDCOM



RGB + Video
RGB RGB
=
§ SYNC TV
& | BUSY Video
z

Ext, SYNC Video
' mixer

External Videos

Figure 5.2: Video Mixing
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APPENDIX A

NORDCOM TESTMONITOR

THIZ IZ YOUR HORDCOM TEZTMOMITOR WERTIOM: I OCT. 26, -74

IF %00 WAMT A ZHORT REYUE OF THE AYAILIELE COMMAMDZ. EEY "4

IF HMOTs EEY: "H”

|

o0, . .CLERAR 0l...%ET RDDR
04, . ZET EM 05...5ET EAME
1o...2IMsL CH 11...MEXT CH
14, ..ACM DVYH.  15...PEMT DWYH
S . JTEET ACM 21...TET EBUFF
Z4. . . DUMP S5 . W+E
230...TET OLD

e JWRITE

. FILL =WME

FILL CH

.« PEMT HO

» o ITHW.C2OM.
. IMFO

o

o o= =
[ U R A 1Y

31-77: HOT IMFLEMEMTED

MORE IMFORMATIOMY 4" OR "H"

.FERD
D?. . DEF . =%'ME
1Z.,.FILL 3E
1V...cory Mo
23, .. TEET ALL
SV e METRRT

THE COMMAMD I= TO BEE ZPECIFIED BY WRITIMG THE COMMAMDO-HUMEBER

AHD CIF MEZEZEZARY)» THE FPARAMETERZ DELIMITED

e e B o AR K cHE PMARE 1V

BY "s"s LIKE:

ALL FARAMETERZ RREE TO BE GIWEM IM OCTAL WALUE.

THE COMMAMD I EXEQUTED BY "CE"s 0OFR EREAZED

"ETOOR LY IM FROMT O FTHE COMMAMD ZFECIFIEE

ZOMMAMND EAEQUTION

IF vOuU WAMT MORE IWFOEMATION OM A FARTICULAR

AUET WREITE THE COMMAMD-HUMEBER AMD "I

csAMFLE:  IMFO AEOUT COMMAMD: 11 WEITE: 111

THE MOMITOR I: FEADY FOR COMMAMD WHEH "+ IZ

+0]1
0 cHO FHEAMETERED
CLEAR DEWICE “ACMY AMD HORDCOM

+11
01 [ADDRE==]
ZET HCM ADDREZE

BY "COMTE. &

ZIMGLE OF LOOFED

COMMAMD

FEIMTELD



21

02s COATAT » [LOW.ADDRE. ] s [UPFP.ADDR. ]
WRITE DATA OW ACHM FROM LOW. TO UFF.
FOR ZIMGLE. SPECIFY LOW. OMLY

+

1
» [LOW.ADDR. 1 [UFF.ADDE.]
READ FROM ACM AHD FRINT REZULT
FROM LOW. 7O UFF.
MO FRINTOUT WHEM “L"

(LI

*41

04, [ZM MF.Js [EM.REG.1s [LEY.REG.1» [F5 RES.Js [EG REG.]

ZET ZELECTORMODULE

+51
0% [EAME]
ZET ERME

+1
05s CEAMET s [TAE.ME.]

FILL CHARACTER-GEMERATOR-EBUFFER OM ZaE

TRE.MRE. 0 @ ALL ZERD

TAE.MR. 1 : &4 AZCII + &4 GRAPH. ZWMEBOLE

*71

07 s [EAMHKT s [CHAR. IDEMTT s [ROWO—11 s [ROWE-2] s (ROW4-51» [ROWE-V]

cREY DEFIME ZWMEBOL OM ZiGE
ROWO-1 MEAMZ ROWO+100+R0OW1L

#1001

10s [BAMKT s [CHAR.ADDR. 1 LCHAR. TATHI
ZET ZIMSLE CHARACTER IH
CHAR.EUFFER 0OH ZGE

+111

11+ [CHAR.DATHAH]
ZET ZIMGLE CHARARACTER IH MHEXT
BIJFFER ADDR. OM Z5E ZFECIFIED
BY 10T

#1121
12 [BAHET s [PATT.ADDR, ]
FILL CHAR.BUFFER OM ZGE
WITH CHAR. PATTERN
PATT.ME. 0 @ HALL ZERO
PATT.HMR. 1 * ALL FOSTIBLE ZVWMEOLE

#1321
1%, [BAMKDY s [PATT.MHR. 1 [ZEROD PATTI
FILL &E

FATT.HR. 0 : ALL ZERD OF PATT. ZFECIFIED

FATT.MR. 1 = COLOUR ZCALE

B

ZERO PATT.



+141

14 [DEY.MHE]
¢RE»DEFIME DENICEME. FOR ACH
oMLY THE LOWER DEV.HMR. HAZ TO BE ZFECIFIED
ZTAMDARD DEM.HR FOR ACH Iz: 40

«151

15, [DEW. ME]
‘RE»DEFIME DEYICE HUMEBER FOR FREIMTOUT
OMLY THE LOWER DEW.HE HAZ TO BE ZFECIFIED
TTAMDARD DEY.MRE IZ: 204 (TTv-17

+1al

16 [EAMED » [EM.MHE]D
SPECIFY PRINTOUT OM HORDCOM-MOMITOR
THE EAMEVALUE FOR THE DEZIRED Z5E
AMD THE =M-MR. FOR THE ACTUAL MOMITOR
HAZ TO EBE EZPECIFIED
16" WITHOUT PARAMETERT REZET FRIMTOUT
TO ORIGIMAL DEWICE

*171

17s [EAMKT s [EM.MHE.]
cOfFY FROM THT TO MORDCOM-MOMITOR
TO EZCAFE: EEY "EZCHFPE”

[ ]
=
—_

(0 FPARAMETERZ
TEST ACH COMMUHICHTION

TO MAKE TEZT LOOPIMG OM ERFOR:
WRITE "L" If FROMT OF COMMAMD

TO =TOF TE=T: KEY AMY CHARACTER EUT "CT

TO GET OUT OF "LDOOF OM ERROR":
KEY " FOR COMTIMUE TO HEXT TEET-ZECTION

+211
Z1s CEAMELT s [EAMKZY s oo v v w e oo LEAMK CHY]
TEST EBUFFERZ OM MORDCOM

.5 AMD E EITS OM SE-EAMEs ®AY BE SFECIFIED TOLETHER
THE EUFFERZ WILL EE TEZTED OHE BY: OME AMvWAY

TEEO0 EWEMTUARLLY HAZ TO BE ZPECIFIED FIRET

THE TEST WILL HMOT LOOF OW ERRORS. BUT COMTIME TELT
WITH ERREOR-FRIMTOUT COMZEMTREATELD.

THE “EMAZE" I PRINTOUT TELLE WICH EBITZ FRILING
AMO THE "HERR® TELLZ HOW WPy ERROMELZ WIRD READ
IF MORE THEM OME EREOR WITH THE ZAME "EMAZE". THE
ODIZFLAYDE DATA TELLE AEOUT THE FIRZT AMD THE AET
FAILIMG ADDREZZ

ALL IM THE ZAME TECTIOH



TO ZTOF THE TE=ST. KEY AMY CHARRACTER EBUT “C*

*
o Do
1
—

cHO PAEAMETERZ)
ROUTIME 7O IMWEEZTIGATE EUFFER-COMFIGURATIOM
AMD PRIMT EBAME-YALUEZ OF IMETALLED BUFFERX

s

&
[ g
(A
—

M0 PAHRAMETERZ

ROJTIME TO TEZT ALL IMETALLED EBUFFERZ
INWESTIGATION OF BUFFER-COMFIGURATION
coOMM. 22y WILL BE DOME AUTOMATICLY

iy

+241

24, [LOW. ADDR. 1 s [UFP. ADDR. ]
DUMF OWH CORE FROM LOW. <UPP. OM FRIMT-DEVICE
IF UPF. I3 LEZZ OR EQUAL TO LOW.» A SINGLE
DUMF OF LOW. WILL BE DOME

+*
i T
]
— -

EAMK]I » [ATDR. 1+ [FATTERM]
ROUTIME TO WRITE AMD READ OM A ZIMGLE
ADDRE=Z IM A EBUFFER. TO LOOP. ZPECIFY "L"

FEF.MF.]
PRIMT QUT IMFORMATIOM ABOUT:
r‘EF HE=003 ATDREZZEZ OM HORDZOM
Nl EAME. OATA
nz: aE ADDF. % DARTH
nzs ZRE ADDR. % DATAH
0n4: = TRTH
0= ALL AYAILIELE COMMAMD= IM MOMITOR
e s COMMARAD IHZTRUOCTION FOR HMOMITOR

MO0 FARAMETERZD
START FROM MZTART CLIKE LOADIHG MEW THFE:

[ Y]
.
e =

DEY.MR.11s [DEY.MHRE.21s.uu .. .o LOEY . HRELH] CRAE 1Y DEMLHEL
ROUTIME TO TEZT OLD HORDCOM.
ZPECIFY THE DEY.HR. Oz FOS ACTURL ROM Oz
PRIMTOUT IZ: GEODEY.MHED

#2500

ACTUARL CACM) ADDREZZES OM HORDCOM:
ADDRE=Z CAERER) : DEZTIMATION: ™OTE:

0Ooggoo-oayey ey ZEE CHAERE.-BUFF, 1
g=0000-as177v ZEE ZVYME GEN 1
O0aooag-gz7vyy =E BIUFFER 1
1400010 EAME



14 0000+H»2000 EMAEBLE-MAZE OM =i O

140001+He2000 IMTEMZITY-MAZK OM =M oM
140002+H+2 000 Fiz REGIZTER ar =k
140003+He2000 Bz RESIZTER oM =M ir

Fiz M2
IHIERALN

172000+ e2
174 000+H»2

120000 WYz RED COLOUER
110000 Wiz GREEM COLOUR
104000 Wiz BLUE COLOUE

40000-47F7VT ZFARE (MO REZFOMZER
176000 DidMMy CBUT REZPOMZE?

MOTE 1: EAMK IZ TO EE ZPECIFIED FREYIOUE

BANKE DATHA:
BITi0-201 MATH FICTURE MR. <0-70
BIT 3: "BLUE" SE
EIT "GREEN" GE
BIT "RED" GE

Ll R Y

TO ZGE
TO SE

BIT¢3-5: ALL ZERO: RACCESE
OTHERMICE: ACCESE

#+ZEa 2
E ADDRE=E:
BITOD-50: HORIZOMTHL EBYTE ALDREZE
BIToE—130: YERTICAL LIME ADNDREZE
B DATA:
BITOO-501 BYTE DATH
EIT 0 RIGHTMOZT EBIT
BIT S LEFTMOZT EIT
#-5 H

=3B CHARACTER-BUFFER ADDREZZ:
BITCO=-50: HORIZOMTAL CHAR.ARDDE.
BEITos—110: YETICAHL CHHRE.LIME-ADDRE,

ZizE CHARACTER-BUFFER DATAH:
BIT  0-g0 CHARACTER TDEMT
BIT ¢ RED COLOUR EIT
BIT = SREEM COLDWURE ERIT



EIT 3 ELUE Z-OLOUR EBIT
EIT 10 CURZAR FLAG
EIT 11 ELIMEIMG FLARG

Z3E CHARACTER-GEMERATOR AODREZE:
EITC0-22 rOW ADDRE=E
BIT iz2-30 CHARACTER IDEMT

ZEE CHARRACTER-GEMERATOR DATH:
BIToO-50: cacuM DRTHA
BIT 0: RIGHTHMOET EIT
BIT 5: LEFTMOZT EIT

*+050

I:r'l

M DATA FORMAT:
EANELE-RESIZTER:
BIT(0-72 EMAELE MAIM-PICTURE (0-7
EIT 7 HIGHEST PRIORITY
EIT 0 LEAST PRIORITY
EIT My =1 EMAELE FICTURE (M
EIT iy =0 DIZAELE FICTURE (M

IMTEMEITY LEWEL-REGIZTER:
CORREZPOMDIMG TO MAIM-FIZTURE LIKE REOYE
BITcHYy=1 HIGH IMTEMZITY
EITcHx=1 LOW IMTEMEITY

FR-REGIZTER:
EITcO-22 Fiz ME. ©C0-=-7D
BIT RED COLOUR EBIT
BIT BREEM COLOUE EIT
BEIT BLUE cCOLOUR EIT
BIT IMTEMEITY o=1 FOF HIGHX
EIT DIZAELE Fiz =0 FOR EMAEBLED

i BLLLR | S ]

BG-REGIZTER:
LIKE Fia-REG. « BUT EBE IMZTEAD OF FG

L T

TEE: 04 TESTED
ZEEB: 0S TEZTED
=5E: 07 TE=STED

#2117
ERROR OM GBE:17 . R
ADDREZZ: E«#PECTED: FOUND: EMAZE: HERR:D TWFES

N DO00Es QOO0aE QOOOTY  1SATO4 AClL ERHL



o223
ZioE: 0d
ZaR 05

=)

ZaEs 4
TRE: S

ZRE:V

HO OTHER EUFFERZ

20

OTHER EUFFERZ

TEEZTED
TEZTED

IMZTHALLED
IMZTHLLED
IMZTALLED
IMZTALLED,

IMEZTALLED
IHZTHLLED
IMZTALLED
IHZTHLLED

gr IMPOZZIELE TO REACH

Or IMFOZZIELE TO REARCH

ACM HOT READY
A TEZTED

WITHIM OME LIME-PERIODE HAFTER "WDATARY

+






APPENDIX B

INTERFACE TO NORDCOM - ACM MODULE

The standard interface to NORDCOM makes available a
direct memory access channel to the refresh memory of the
display controller,

Pin Assignment

If no other special agreements are made, the NORDCOM
system is delivered with one interface-plug of type BURNDY
MS-5 RM/58, female on chassis.

The signals available on this plug are:

signal mamo| Logical "1" F it B O tenal type
cD 0 LOW A C

cD 1 LOW B D 0

CD 2 LOW E H =

CD 3 LOW F J P

cD 4 LOW K M o

CD 5 LOW L N o

CD 6 LOW P S O

CD 7 LOW R T e

CD 8 LOW U ' i

CD 9 LOW v X A

CD 10 LOW Y AA n5

CD 11 LOW 7 BB =

CD 12 LOW cC EE 0 &

CD 13 LOW DD FF 58

CD 14 LOW HH KK e m

CD 15 LOW 33 LL

RDTA LOW MM PP CONTROL
SADT LOW NN RR CONTROL
WDTA LOW Ss uuU CONTROL
BUSY LOW TT vV FEED-BACK
MLOAD LOW XX WW LMASTER
Data Bus

The data bus available at the interface plug is for bidirectional
transmission of data between NORDCOM and the main computer

UH200 - NORDCOM



system, The interconnecting cable should be a twisted pair
telephone type with impedance, approximately 120a .

At the main computer, the data lines should be terminated
to a 5V power source with a resistance of 220a . The
other line of the twisted pair should be connected to ground.

The driving capacity of the data transmitters in NORDCOM
allows the main computer to load the data lines with 10 standard
TTL loads in addition to the termination. The data receivers
in NORDCOM represent standard TTL load to each data line,

Recommended data transmitter in the main computer is
SN 7438,

”@ ﬂ m ﬂ > 1 7438[

ey I -
Max. . |
10 —~— I 2
e | - TTL
TTL : | = Loads
Loads—=— ]
I

Figure B.1: Data Bus Lines, 16-off

Control Lines

The procedure for data communication between NORDCOM

and the main computer follows a handshake sequence, The
feed-back signal BUSY is involved in all control procedures.
The dour input control lines to NORDCOM are terminated with
approximately 120 .« . Standard TTL buffers with fan-out

30 are recommended as drivers in the main computer,

UH200 - NORDCOM



NORDCOM
+5V

220 a

alalals
luuu +——2m

1 270
|

|
i
|
I
I

Figure B.2: Control Lines, 3-off

Control Functions

RDTA: Read data from memory location corresponding to the
current address contained in the address register.
Upon completion of this operation, the address register
of the NORDCOM interface is incremented by one,

SADR: Set address register in NORDCOM interface correspon-
ding to data on data bus,

WDTA: Write data on data bus to memory location corre-
sponding to the current address contained in the address
register. Upon completion of this operation, the
address register of the NORDCOM interface is incre-
mented by one,

Feed-Back

BUSY: This signal line is used as a reply to any of the
control functions, The timing of this signal gives
the information necessary to accomplish the handshake
procedure.

UH200 - NORDCOM



B-~4

| .
+5V I NORDCOM
I
220 ., :
2 TTL q ﬂ ﬂ ?Lf 7437
7437
Loads U U [
270 a }

Figure B.3: BUSY-line, 1-off

Master

MLOAD: Clear signal to NORDCOM. The signal may have
any length and does not influence operation of the
three control functions.

I NORDCOM
! -T.V
| 220
ANANANAREEN
i JUUT T 1 tews
| 270.a
| 1

1

llt— !

Figure B.4: Master-line, 1-off.
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Timing Diagram

Below is given a description of the timing sequence of the
three control functions, The sequences are exclusive, so
that one function must be completed before the next is

started. Control functions may be executed in any order.
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ACM Access

Set Addr, PTR END

Yes

Data to
register
pointed by
A (0-7)

Data written in location
pointed by A (0-14) and
bank register

Old data ready to be

Start read access to
location pointed by
address pointer and
bank register,

Ready to be read at
next RDAT,

+

Increment address pointer
by one when access
completed

END
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APPENDIX C

SIGNAL DEFINITIONS

ACM
BG
B/W
CCM
CG
FG
GB
GP
MP
RGB
R/W
SGB
SM
TB
vV
VG
W

C

BL

Accumulator to Core Module
Background

Black and White
Cross Coupler Module
Curve Generator
Foreground

Graphic Buffer

Grid Pattern

Main Picture

Red, Green and Blue
Read/Write
Semigraphic Buffer
Selector Module
Tracker Ball
TV-Monitor

Vector Generator
Write

Cursor flag

Blinking Flag

UH200 - NORDCOM
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C=4

NORDCOM - 74

CARD ASSEMBLY

1306

ACM DCH II

1306

ACM DCH I

1305

TIMING

1302

A & D BUFFER

FG

BG
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C=-6
NORDCOM = 74

MONITOR INTER CONNECTION

t——————— Standard length: 10 m —‘—"I /Colour ring

(BURNDY) or 4% G02232 (SUHNER)

MS-42-RM-58
on chassis
(plug panel)

T MS42PM 124GE16 L RG-174/U 4% 11BNC-50-2-5C(4C)

PLUG  CABLE BNC (COLOUR RING) SIGNAL
SCREEN
— BLACK Y
SCREEN
T BLUE B
K SCREEN
" CORE GREEN G
SCREEN
CORE RED R
RM24MIK [Red i =
1
== =g
RM16M23 Nereen 11 BNC-50-2-5C

30/9/74/1B/eml



NORDCOM - 74

NORD-10 - NORDCOM INTER CONNECTION

NORD-10 NORD-10
I/0 BUS ACM I/0 I/0 BUS
— 56/57 1068
POS.:
— 94 /95
1:1
TWISTED
PAIR
NORDCOM
ACM DCH
— 54/55 1306
POS.: 2
92/93
A

NORDCOM AND
N-10 I/0 IN
SAME RACK

NORDCOM

B
NORDCOM AND
N-10 I/0 NOT
IN SAME RACK

30/9/74/1B/eml
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NORDCOM LOGICAL DIAGRAMS
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APPENDIX E
PROGRAMMING EXAMPLE

This appendix gives a programming example to show how
NORDCOM operates from a user program (stand-alone
program).

To use the NORDCOM in different applications, the SINTRAN
III operating system includes some monitor calls and the
necessary input/output drivers for operating the NORDCOM
system. In addition, a powerful set of library routines are
available for using NORDCOM. A description of how to use
the NORDCOM system is presented in the manual "'A
Description of the NORDCOM System''.

Example:
Assume the following NORDCOM configuration.

Buffer Positions
I 2 3 4 5 6 7

|

g BE

EE

g - #lalg|&

N CIHE

7Y |~ =]O

= 2183 |= &k all m 2 s| =

= Ral Ity DA s Sl ol P & v

- A bl Sl Bl Ial] =1 IR sy ) b~ BN

Program Functions:

i. Clears the NORDCOM system.

2. Fills characters in the SGB character generator.

3. Fills the refresh buffer in the SGB with the picture
which may be displayed.

4, Fills the three GBs with the graphic picture which
may be displayed.

5. Connects the two monitors to the actual pictures.
Monitor 1: - Tracker ball as foreground picture

with the color read and full intensity.
- Semigraphic buffer as main picture.

- No background picture.



Monitor 2: - Tracker ball as foreground picture
with a color of green and full intensity.

- Graphic buffer system as main picture.
- Grid pattern (16 x 16) as background
picture with a color of blue and half

intensity.

Symbol Definitions:

MP: Main Picture

FG: Foreground Picture
BG: Background Picture
SM: Selector Module
GB: Graphic Buffer
SGB: Semigraphic Buffer

In the configuration shown above, there are two program generated
picture sources (SGB and the GB system) and two hardware gen-
erated picture sources (Tracker ball and Grid Pattern).

SGB is connected to main picture number 5 and the GB system
is connected to main picture number 7 (see Figure 4.1 on
Page 4-2).

To access the GB system, the bank register must be set to 17
(Blue), 27 (Green) and 47 (Red).

To access SGB, the bank register must be set to 5 (see Figure
3.7 on page 3-8). The buffer access formats are described on
page 3-8 and 3-9. The register formats for the selector modules
are described on page 3-16.

The Program Coded in MAC Language:

% +++++ PROGRAM NOCOM +++++
% CLEARING OF NORDCOM

NCOM, SAA 20 % ACM N-10 (CARD 1068) IS
IOX 43 % CLEARED
LDA (1000
JIOX 43 % NORDCOM IS CLEARED
SAA 0
IOX 43 % THE CLEARING SIGNAL IS REMOVED

% FILLING OF THE SGB CHARACTER GENERATOR

GFIL, LDA (140000 9% BANK REG. ADDR. FOR SGB
JPL, SETA % IS SET

SAA 5 % 5 TO BANK REG., THAT IS,
JPL WDAT % ACCESS TO SGB BUS NO. 5
LDA (20000

JPL  SETA % BUFFER ADDRESS ZERO IS SET
LDX (-1000 % ARRAY POINTER



LOOP, LDA I TAB1,X % TWO CHARACTERS FROM ARRAY
COPY SA DT
JPL WDAT 9% THE RIGHT CHAR. IS TRANSFERRED
COPY ST DA % TO NORDCOM
SHA SHR 6
JPL WDAT g THE LEFT CHARACTER IS TRA NS-
9 FERRED TO NORDCOM

JNC LOOP % THE NEXT TWO CHARACTERS
% FILLING OF THE REFRESH BUFFER

RFIL, SAA 0
JPL, SETA % BUFFER ADDRESS ZERO IS SET(HOME)

LDX  (-3777 % ARRAY POINTER

LOOFP{i, LDAI TAB2,X % A WORD FROM ARRAY
JPL WDAT 9% THE WORD IS TRANSFERRED TO
% NORDCOM
JNC LOOP1 9 THE NEXT WORD
JMP GRFIL
TAB1, ARRY! + 1000
TAB2, ARRY2 + 3777
)FILL

% FILLING OF THE GRA PHIC BUFFERS
% GRAPHIC BUFFER BLUE COLOR

GRFIL, LDA (140000
JPL SETA % BANK REG. ADDR. IS SET

SAA 17 % ACCESS TO GB SYSTEM, MP NO.7
JPL, WDAT % BLUE COLOR
LDA GARR1

STA BADR % ARRAY ADDRESS POINTER
JPL  FILL % THE GB, BLUE COLOR IS FILLED
% WITH THE PICTURE

% GRA PHIC BUFFER GREEN COLOR

LDA (140000

JPL SETA % BANK REG. ADDR. IS SET

SAA 27 % ACCESS TO GB SYSTEM, MP NO.7
JPL WDAT % GREEN COLOR

LDA GARR2

STA BADR % ARRAY ADDRESS POINTER

JPL FILL 9% THE GB, GREEN COLOR, IS FILLED

% WITH THE PICTURE

% GRA PHIC BUFFER RED COLOR

LDA (140000

JPL, SETA % BANK REG. ADDRESS IS SET

SAA 47 9% ACCESS TO GB SYSTEM, MP NO.7
JPL WDAT % RED COLOR

LDA GARR3

STA BADR % ARRAY ADDRESS POINTER

JPL FILL 9 THE GB, RED COLOR, IS FILLED
JMP SMSET ¥ WITH THE PICTURE



BADR, 0
GARR1, ARRI + 17777
GARR2, ARR2 + 17777
GARR3, ARR3 + 17777
)FILL

% SUBROUTINES USED:
% SUBROUTINE SET ADDRESS
SETA, I0X 41 % THE ADDRESS IS TRANSFERRED

% TO ACM 1068
LDA (14004 9% THE CONTROL WORD IS SET, AND

IOX 43 9% THE ADDRESS IS TRANSFERRED
% TO THE NORDCOM

IOX 42 9% STATUS WORD (ACM 1068) IS READ

BSKP ONE30DA% TEST STATUS

JMP  *-2

EXIT % THE TRANSFER IS COMPLETED

% WRITING DATA TO NORDCOM

WDAT, IOX 41 % DATA IS TRANSFERRED TO ACM
% 1068
LDA (4004 % CONTROL WORD (ACM 1068) IS
% LOADED AND
JMP SETA+2 9% THE DATA WORD IS TRANSFERRED
% TO THE NORDCOM

% SUBROUTINE FILL GRAPHIC BUFFERS

FILL, COPY SL DB
SAA 0
JPL SETA 9% BUFFER ADDRESS ZERO IS SET(HOME)
LDX  (-17777 % 37777/2

LOOP3, LDA I BADR, X % DATA WORD FROM ARRAY
COPY SA DT
JPL, WDAT % THE RIGHT 6 DOTS ARE TRANSFERRED
% TO NORDCOM
COPY ST DA

SHA SHR 6
JPL WDAT % THE LEFT 6 DOTS TO NORDCOM

JNC LOOP3 % THE NEXT DATA WORD
COPY SB DP % EXIT



A version of the program generated pictures in this particular
NORDCOM system is now generated and the next step is to
connect the pictures on the internal picture busses in the
NORDCOM system, to the monitors.

% SETTING OF THE SELECTORS

9% MONITOR NO.

SMSET, LDA
JPL
SAA
JPL
SAA
JPL
SAA
JPL

LDA
JPL

% MONITOR NO.

LDA
JPL
LDA
JPL
LDA
JPL
SAA
JPL

SAA
JPL
WAIT
)FILL

1

(142000
SETA
40
WDAT
40
WDAT
110
WDAT

(200
WDAT

2

(144000
SETA
(200
WDAT
(200
WDAT
120
WDAT

41
WDAT

%
%

%
%

%
%

%

%
%

%
%

%
%
%
%
%

ADDRESS TO SM1, SUB REG. NO.0
IS SET

SGB, MP NO. 5, IS ENABLED
FULL INTENSITY ON MP NO. 5

FG NO. 0, RED COLOR AND FULL
INTENSITY, IS ENABLED.

BG IS DISABLED

ADDRESS TO SM2, SUB REG. NO.O
IS SET

GB SYSTEM, MP NO. 7, IS ENABLED
FULL INTENSITY ON MP NO. 7

FG NO. 0, GREEN COLOR AND FULL
INTENSITY, IS ENABLED

BG NO. 7, BLUE COLOR AND

HALF INTENSITY, IS ENABLED
FINISHED

% ARRAY TO FILL CHARACTER GENERATOR (6 x 8 MATRIX)

ARRY1, 0;

2410;

4274,

0;

7642,

4274,

05 03 0; % SYMBOL NO.0
(SPACE)
% SYMBOL NO.1

)

4242, 03 0; % SYMBOL NO.

41 (A)

4274, 0y 0; % SYMBOL NO.

41 (B)

% SYMBOL NO.77 (4=)
% USER GENERATED
SYMBOLS

9% LAST SYMBOL,
NO. 177



% ARRAY TO FILL REFRESH BUFFER

ARRY2, 1241 9 SYMBOL A, WITH RED COLOR AND A YELLOW
9. UNDERLINE, WILL BE DISPLAYED IN POSITION
9% 0 (HHOME)
442 9, SYMBOL B, WITH GREEN COLOR, WILL BE
% DISPLAYED IN POSITION 2 ON LINE 1

9% THE LAST SYMBOL IS IN ADDRESS 3777
% FOR 6 x 8 MATRIX AND 51778 FOR 6 x % MATRIX

9% ARRAYS TO FILL THE GRAPHIC BUFFERS

ARRI1, 4343 9% DOT 1, 2, 6, 9, 10, 11 ON LINE 1 WILL BE
% DISPLAYED (COLOR SELECTED PHYSICALLY)

9% THE LAST 12 DOTS ARE PLACED IN ADDRESS
% ARR1 + 177774
ARR2,

ARRS,

)LINE.
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COMMENT AND EVALUATION SHEET

UH200 - NORDCOM
May 1976

In order for this manual to develop to the point where it best
suits your necds, we must have your comments, corrections,
suggeslions [or additions, ectc. Please write down your comments
on this pre-addressed form and post it. Please be specific
wherever possible.

FROM:
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