Summary of Minutes of TMDS Meeting
(Television Monitor Display System)

DATE: Qctober 20, 1968
TIME 10:30 - 11:30 a, m.
PLACE: Rm. 1206, Bldg. 113

SPEAKERS: John Wade x8583, Bldg. 113, Rm 3076
Gale Marshall x8582, Bldg. 113, Rm. 2111
Pete Keller x8581, Bldg. 113, Rm., 1171
PURPOSE

(1) To present a status report of TMDS for general information.

(2) To inform the users and programmers of the capabilities and limitations of
the TMDS system so they will know what to expect and can plan properly.

(3) To ask for suggestions and proposals for usage so that adequate software can
be provided. (Without your comments you cannot expect timely or adequate
software.)

WHAT IS TMDS?

Physically, the TMDS console is a television set with a 12-inch square screern.

The console is an output device capable of displaying computer-generated information.
A frame of information will continue to be displayed until the computer-generated com-
mand ERASE frame is sent to the TMDS., There are 16 consoles whose screens are
refreshed 30 times/sec by the TMDS disk. This disk stores only one frame of informa-
tion for each console, a maximum of 16 frames., TMDS can display up to 85 characters
per line and up to 51 lines per frame,

TMDS also has a graphic capability; the [rame consists of 512 points by
512 points—any one of these points may be illuminated by computer instruction., Thus,
any graph which can be described by an array of 512 X 512 points can be displayed.

It is expected that TMDS will be used in conjunction with a teletype. There will
be 16 consoles placed throughout the Lab (the consoles are being allotied by John Burk,
ext. 8581). Only one user at a time can reserve a single console for his use; however,
this user may link other consoles to his program, thus displaying the same information
on several consoles at the same time. At most, 16 users can be using the TMDS sys-
tem at one time.

The TMDS is an experimental system. This paper describes the current state of
TMDS which is subject to change.

The TMDS was designed to handle alphameric displays. Although TMDS will
display graphics and can be made interactive through the use of the teletype, it is ex-
pected to be slow in response and frustrating to the graphic or interactive user.
WHERE DOES TMDS FIT INTO THE OCTOPUS SYSTEM?

The TMDS is attached directly to the PDP-6 (Fig. 1), and will be available first
through the CDC 7600, Since the PDP-6 has neither the time nor the core available to
generate TMDS data, the CDC 7600 must generate the TMDS data. This data is then

-1-



TMDS
disk

14 TV monitors

DK
DC
M3

Il

PLRP=6

1XY

CDC-7600

N
; N
s Sl
’.'_— TTY
PDP-8 =
Block

Fig, 1. Block diagram of TMDS and Octopus.



sent to the TMDS via the packet (uses the teletype message line) or via the TMDS block
(uses the file transport line). A packet consists of no more than 15 60-bit wm*ds.::‘ A
block consists of no more than 612 60-bit words (block =1ze limited by PDP-6 core
available).

The file transport line is a physical cable used by the file transport system to
send large blocks of data (no more than 275,251 60-bit words and not to be confused
with a TMDS block). The file transport system is used to send the retrieve computer
information from the data cell and mass store.

The TMDS will become available on the CDC 6600 when the new file transport
system (shortly to become available on the 7600) is thoroughly checked out and made
available on the 6600. (There may be a delay in bringing the new file transport system
to the 6600 since this involves an extensive hardware modification.)

WHEN WILL TMDS BECOME AVAILABLI?

Four requirements must be met before the TMDS can accept user-generated

TMDS data sent by the T600.

(1) TMDS must pass an acceptance test. This test is a 1-month trial period

during which a test code (program) will exercise the TMDS. This test will
insure that all contractural specifications are met or arbitrated. This test 15
expected to begin in mid-December.

(2) The TMDS/PDP-6 memory interface must be completed. This 1s a hardware
device which makes the TMDS compatible with the PDP-6. The estimated
completion data for this hardware is February 1970,

(3) The new file transport system must be operational. This should be completed
shortly.

(4) The PDP-6/7600 software link must be operational. The completion date for
this is February 18970,

WHAT CAN TMDS DO?

If programs are written, TMDS will be able to displav the following ouputs:

e Octal, decimal, alphameric dumps.

e Source listings.

e HSP output files (85 characters/line).
WHAT MIGHT THE TMDS DO?

If programs are written, TMDS might be able to handle graphic interaction (draw-

ing a graph, manipulating graphic information) or alphameric interaction (report editing,
program editing). By the word "might" we wish to suggest that TMDS will not be re-
sponsive to the extent expected or need for interactive work; and while these types of
programs will execute and be interactive, they are expected to be slow and frustrating
to use,

What are some of the things which slows the interactive usage? TMDS has no

hardware vector generator; all vectors must consist of a string of points. One can

“Possibly 63 60-bit words,



think of a line on the TMDS console as consisting of 64 columns ol 8 points each. Now,
to illuminate one point, the user must specify the group ol cight points. (See Appen-
dix A.) A full frame of graphic information requires about 4600 60-bit words of storage
and requires that 8 TMDS blocks be transmitted to the PDP-6. Interaction can be ex-
pected to be slower than the usual teletype/problem-program interaction or file trans-
port because TMDS will be time-sharing the PDP-6, as well as using the teletype and
file transport lines.

WHAT WON'T THE TMDS DO?

TMDS will not be able to display directly any information ¢stored on the data cell

or mass store. This data must first be brought to the 7600 via the file transport, con-
verted to the TMDS format by the 7600 (if not already in TMDS5 format), and then sent
to the TMDS. Why this indirect route —the PDP-6 has neither the core nor the time
available to send directly to the TMDS.

TMDS will not be able to display character by character as typed because the
PDP-8 is line oriented. The only way to have a single character displayed as typed is
to type the character and then line feed (which creates an end-of-line sentinal). The
problem program would then get this message, convert to TMDS format, and send to
TMDS. This is not practical; 1t 1s slow and costly.

TMDS will not be able to graph a vector given the vector end points; the PDP-6 is
unable to generate this sequence of points given the end points. (PDP-6 has neither time
nor core available.)

STATE OF TMDS HARDWARE AND SOFTWARE

Appendix A describes the TMDS instruction format and hardware in detail. This

was written for the programmer needing detailed specifications.
WHAT SOFTWARE IS CULRRENTLY PLANNED?

A routine 1s being designed which will make the com plete TMDS capability avail-

able to the 7600. This is simply a routine which communicates with the PDP-6 to.es-
tablish the availability of core =pace, to send the TMDS-formatted data to the PDP-6,
and lastly to determine whether the data was acceptable (or in error) to TMDS. This
routine places the burden on the user or programmer to properly format the TMDS data.
USER INSTRUCTION FORMAT

What must the user specify to cause a display on a TMDS console? This is up to

the user. Currently, we have one proposal on how TMDS should look to the user (see
Appendix B).
REQUEST FOR PROPOSALS

What user-oriented software is written depends on your demands. Since TMDS

appears to become available in February 1970, now is the time to begin designing the
software. Submit vour written software proposals for consideration to Ed Schoonover,
[.-61, Bldg. 113, Room 1152, To insure proper PDP-6/7600 communication, also
submit a copy of your proposal to Gale Marshall, [.-61, Bldg., 113, Room 2111 and to
Pete Keller, L-61, Bldg. 113, Room 1171. Programming must begin now.
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to have the software available in time. Your proposal must be received no later than

December 15, 1969, to be considered.



Appendix A
Gtate of TMDS Hardware and Software
TMDS DATA FORMAT
In order to modify a display, the PDP-6 must send the T VDS a list of 36-bit

word messages. The maximum data rate is 30 lists per ~econd.

Fach message in a list addresses one or more of the 512 horizontal scan lines of
the 512 X 512 display raster. The two rules concerning a list are (1) no two messages
may effect the same scan line, and (2) messages musl be ordered in the same way the
raster lines are scanned (i.e., top 1o bottom, line 0 to line 511 ).

The first word of a message 1s called the message header. Dvery header con-

tains the following four pieces of information: MT, D, P, and TA.

L MT -DP TA
3 3 7 23

DEFINITIONS OF ABBR EVIATIONS

Term Meaning Values
MT Message T ype 2, erase frame
4, multi-graphic
6, single-graphic
5, multi-alphameric
7, single-alphameric
D Display Mode 0, write disk and display
1, display only
P Polarity 0, black background
1. white background
TA Terminal 0-15
Address
LA I.ine Address 0-511
CA Column 0-63, low capacity (LC)—large characters and graphics
Address 0-84, high capacity (HC)— small characters
G Graphic Mode 0, add
1. replace
A Alphameric 0, LC
Mode 1. HC
TWC Text Word 1-255
Count

plus

14 words,

(1) Erase Frame:

Frases lines 0-511

There are 5 kinds of messages, 3 consist of a header only, 1 consists of a header

and 1 consists of a header plus 1-255 words.

2 1DP| TA
3 3 7 23




(2) Multi-graphic: word 0 4| GDP|TA |LA| — | Col 0
Bits
3 3 T 9 6 8
words 1-14 Col 1 Col B3
Bits Bits
Writes all 512 points of one line.
(3) Single graphic: 6| GDP | TA | LA| CA| Col
Bits |
3 3 (] 9 6 O
Writes eight consecutive points of one line.
(4) Multi-alphameric: word 0 5 | ADP | TA | LA/2 | CA | TWC
3 3 T 8 i &
Words 1—TWC [CHAR | CHAR | CHAR | CHAR | CHAR | —
1 T 7 [ T 1
Writes a string of characters.
(5) Single alphameric:
(a) Character: 71 ADP | TA | LA/2 | CA] 0 | CHAR
3 3 T 8 7 1 T
Writes one character,
(b) Cursor: 7| ADP| TA | LA/2 | CA[1 | CHAR
3 3 7 & T 1

Writes the top line of one character and erases the rest of the line. (A cursor may

be obtained by plotting the top line of an E, F, T, Z, 9, 7, or %.)
Graphic Messages

Graphic messages contain bits which correspond to points of the display raster.
These bits may replace or be "added' to existing data.

In the replacement mode, the bits of the message replace the old data. In the
additive mode, the bits of the message are inclusively or'ed with the old data.

Alphameric Messages

Alphameric messages contain 7-bit ASCII characters from either a 64-character
set or a 96-character set, respectively referred to as high capacity (HC) and low capac-
ity (LE)

Table 1 gives the specification of these characters.

These characters are converted into point arrays by the TMDS hardware.
The scan lines required to display
a character comprise the character row, and the message line address refers to the
If a message mod-

first, or top, such line. This line must be an even numbered line,

ifies more than one row, the hardware assumes a standard number of lines between
rows.

Example of Character Sizes

Figure 2 diagrammatically shows the letters both in high-capacity and low-

capacity modes. Figures 3 and 4 show photographs of the TMDS screen. These
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Table 1. Description of high- and low-capacity characters.

Item HC 1O
No. of columns 85 64
Width of character 5 points 7 points
Inter-column gap 1 point 1 point
No. of rows ol 42
Height of character 7 lines 10 lines
Inter-row gap 3 lines 2 lines

photographs were taken before the character set hardware was debugged.

were caused by these hardware bugs.

Stray marks



5 points 5 points

- Even line

Inter-row gap

3 lines

. —-=— FEyen line

(a) High capacity (small characters). All upper-case letters.

/ points / points

]

Lower-case letters

Upper-case

letters } Inter-row gap

! 2 lines

(b) Low capacity (large characters). Upper- and lower-case letters.

Fig. 2. Specifications of high-capacity and low-capacity letters.



000 040 100 @ 140 @
ool ! N4l ! 101 A 141 R
02 N42 102 B 142 B
NN3 ® 4.3 = LEES: 143 C
e L . 2 44 L 124 D 144 D
oS 2 245 2 195 & i45 E
06 R D4 2 10D F 14 F
007 O iFay ° 107 147 13
i DSD ¢ 110 H 150 H
SR W DS1 > 111 1 151 1
D12 LF NS2 # 112 J 152 2
D13 + DS3 + 112 K 192 K
0D - T NS4 i14 L 154 L
1S CR 255 - 115 I 155
e W NSe . 11 H 15 H
5 5 Y nNS? ~ 117 D 157 12
2213 1 DeED O 120 F i F
1 B | N1 1 iz21 0 151 12
D22 2 Dee 2 22 R 12 R
2Z23 = ez 3 122 < 183 %
24 4 ed4 4 124 T 14 T
25 5 DS 5 125 LI 15 1L
ZE & IJEE F 12 \J 16 W
D27 7 De7 7 127 I 17 1l
1320 = D70 2 1 20 ¥ 170 =
231 3 271 9 121 % 171 Y
D32 7z 132 2 i
Bz , T3 123 C 7 o U
24 < D74 < 124 174 ~
D35 = D7S = 135 ) -
Bz o D76 126 1 176 1
s 2 077 2 137 « 177 «
Fig. 3. High capacity (small characters) with only

upper case letters and numerals.
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Appendix B

Proposal for the Implementation of TMDS

The following proposals are made regarding the forthcoming implementation of

TMDS.

(1) The initiation and use of TMDS should be as simple as that of any other output

(2)

(3)

device, i.e., for alphamerics, the user should be required to specify only:

e a BCD list,

® 2 unit number, and

® a fﬂl‘mat‘*
Provisions should be made for an additional new hardware-type specification
for TMDS which would allow the user to select TMDS in addition to the exist-
ing output hardware devices, during problem execution, by simply changing
the unit number. This can now be done for the TTY, HSP, on-line-printer,
and dd80.
Provisions should also be made such that the user may either specify those
instructions commonly employed for all output devices, or he could use a
smaller subset of instructions required for the inclusion of a select few output
devices. The latter would satisfy those users who wish to run their program
2t minimum size, whereas the former would satisfy users who wish to employ

any combination of output devices.

These proposals are meant to continue the now existing trend of I/O usage at LRL

as far as alphamerics are concerned. A similar approach could also be worked out in

the future for graphics. For example, the user's dd80 instructions could be rerouted

to any other display device, l.e., the TMDS.

" A buffer-out statement requires only a BCD list and a unit-number,
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