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This paper concentrates on defining the final SPOOL system, with the
various stages required to get the job done. Other papers will
describe the systems on the two machines in more detail. However,
it ic affected considerably by the timescales for the Host software
(SFROGS, POLYGRAPHICS etc) and by the personnel involved.

1. FINAL TAPE FORMAT

Eventually, the system will use something akin to the LOAD-GO feature
on the FR80. An accounting program will be available (to be written)
which can handle accounts and the generation of leader frames (covered
in a separate paper). Each job on tape (generated directly, or from
SPCOL) wilil have the following format:

Record ! Name of FR80 accounts program

Record 2 Monitor commands (probably none)

Record 3 Data for leader frames, zero frame count

Filemark

Record 1 Name of FRSO program to be selected

Record 2 Monitor commands to perform standard (or required)

settings of parameters

Filemark

Record 1 Data for FR30

etc



Filemark

Record 1 Name of FR80 accounts program
Record 2 Monitor commands (probably none)
Record 3 i Extra accounts details, if required

Filemarks are necessary to ensure the change of program. An extra
filemark before the FR80 data ensures that, should LOAD-GO become
inoperable, the data can still be obtained in a single program
environment. Tapes from other machines, and, probably initially,
SD4020 tapes, are likely to have data only, and not to have any

accounts record. Such tapes will always have to be dealt with
manually.

In the following, 'device'! will be used to mean FR80 or SD4020, and
'camera' to include the program in the FR80 which decodes the tape =
thus 16 mm output with 4 msec vectors is treated as a different
camera from 16 mm output with 8 msec vectors (since different FR80
programs are involved).

2. SPOOL DATA (1906A)

The SPOOL system should aim to provide automatically as much of the
red tape as possible, thus saving user time at the expense of system
overhead., Each job should consist of a header record, followed by
data, and it will be desirable that all records are the same length
(since the SPOOL will reside on fixed block discs). The header must
include the following information, some of which can only be inserted
at the end of the job. g

Record Count

Frame Count

Username

Output device

Camera

Data for MONITOR commands
Data for accounts

Data for leader generation

SPOOL should never need to decode the picture data information for
any details.

- SPOOL can generate all records in the tape format, except for the
data records, from information in the header. SPOOL must also
separate into different devices and camers, so that all jobs for the
same camera are put together on tape. It is assumed that each
camera will select one FR80 program. Variable speed options, which
need separate programs, can be handled by different camera numbers.



3. EMPTYING SPOOL

To ensure a good turn~round, SPOOL should be emptied reasonably
frequently. The current SPOOL provides a fixed number of blocks
per user, and so requires no garbage collection.

Output should not be held up in the SPOOL just because there is only
one job for a given camera. This ideal may not be reached in practice,
and it may in fact be necessary to delay some jobs. The SPOOL area
must be large enough to accommodate sufficient number of uscrs to
prevent frequent hold-ups. Failed jobs currently lose all their

SPOOL output, since the tables are updated at the end of the run.

The delaying of jobs can be lessened to some extent by introducing
more than one SPOOL area and using one or the other. On the 19064,
where SPOOL areas will be exofiles, there is no means, other than
use of an external semaphore, of telling whether a given exofile
is already in use. A reasonable, and extensible, system can be
provided by randomly selecting one of the available areas (reading
the clock, for example). However, a study of the work handled by
the SD4020 now shows that, on average over the last year, 45 jobs
are processed per day (29-62), and the daily average of frames is
676 hardcopy (478-765), 6771 16 mm (4613-10062), and 1975 35 mm
(351-2962). With this 1oad, it is unlikely that a second SPCOL
area is required.

It is not envisaged that any special arrangements need to be made
to save SPOOLed output for future plotting on a long term basis.
.Such jobs should be run to private tapes as before. However, there
will be some point in prescribing old SPOOL information on the
1906A when the BSI is linked to VIEW. In this case, a daily well
of jobs could be preserved in exofile, which could be interrogated
by VIEW. Jobs are likely to remain in the SPOOL for so short a
time that directly accessing the SPOOL has minimal value.

FR80 can handle 7 or 9-track tapes. Data should be stored in 7-track
form in the SPOOL for space reasons, and 9-track output, if required,
generated from SPOOL. :

4. STAGES IN WRITING SPOOL

The first stage of SPOOL can provide a system very similar to that
currently available on the 1906A. Data is written to disc, and
the SPOOL just copies it to tape. However, it should be slightly
modified to scan for each camera type and output information on to
separate tapes. Such tapes would not use the LOAD-GO system but
would be operator controlled, unless the Host package provided

the extra records.

There are two ways of proceeding at this stage. Eventually it

will be necessary for the SPOOL to output the extra records itself,
but it will always be necessary for Host software to generate these
records when writing tapes (saved output or long jobs). I believe



that it is better for at least one Host system to write the records
correctly before any attempt is made to alter the SPOOL (rather than
the reverse) for the following reasons:

(1) Format of these records on tape and disc should be the same,
and so it is easier for one person to have control over both.

(2) The same program can be used to write tape and disc (as it is
now), so the LOAD-GO system will work at the same time for both.

(3) There will be no problems about testing new SPOOL features
while this development takes place. Hence all jobs from other
packages will still work.

(4) The SPOOL system on the 360/195 is not being written by ACL.

When one Host system has solved the LOAD-GO format problem, the
same routines can be placed in SPOOL, and extra records can be
generated. Data from the Host will then be written to the header
record in the SPOOL rather than generating MONITER commands direct.
In this way, less time will be taken with the Host package for the
majority of users.

Following the comments about interpreting data in SPOOL, identification
frames should be handled initially by the Host, until the appropriate
FR80 programs have been written. It should not be necessary for SPOOL
ever to add picture data, only parameters and system calls.

"5. SPOOL ON THE 360/195

5.1 The Current System

RL73-115 describes the system. It is currently associated with the
SCFOR package, and a library containing special versions of IDST,IDEND
etc has to be included. Output is written to two data sets; one
contains SD4020 orders, and the other contains operator instructions.
These data sets are attached by JCL commands, and can be any suitable
data set, although in practice, since there are a number of formalities
to go through to obtain private data sets, they appear to be restricted
to one per group of users.

A data set is given a primary size and an increment. IDEND checks
to see if the file has been extended, and, if so, initiates the
de-SPOOL job. This job uses IEBGENER utility to generate the SD4020
tape. It is also possible to run another job to force the emptying
of the SPOOL system.

Only one job may access a data set at a time. If another program
requests the same set, the operating system issues a message asking
whether the operators wish to cancel the program or leave it to
wait. The message is repeated every 30 sec if waiting. Currently,
the SPOOL used by ACL people is sometimes cancelled, but 360/195
operators have been told tc leave such jobs to wait.



5.2 Disadvantages with Current System

(1) It is possible to have many SPOOLS, each using this system.
Such multiplicity will tend to force extra tapes to be generated.

(2) Since the de-SPCOL is only initiated (or not) at the end of a
job, it is possible for output to wait for long periods. Currently,
ACL find that they must remember to run a de-SPOOL at least once
a day to make the system usahle.

(3) With many people using the SPOOL, clashes are more likely, and
there will be many wait messages. Operators may be tempted to

cancel such jobs in error.

(4) The current SPOOL is linked to the SCFOR package. A more general
version would be useable by all 360/195 graphics packages.

5.3 Possible extensions to existing SPOOL

(1) A set of standard data sets be provided, one for each camera.
An SD4020 data set can also be provided.

(2) The data sets be made large enough to hold all graphics from
normal users over a given time period. Large users should be
allowed access to tape directly, as now.

(3) HASP issues a de-spool job automatically on a time basis. This
will look at specific named data sets, and so avoid user private
SPOOLs being proliferated.

(4) Clash messages for SPOOL areas should invoke an automatic wait.
Message should only be printed to the operator if the wait is

excessive,

Study of the existing SPOOL programs should indicate whether they can
be modified to accommodate this scheme.

5.4 Use of HASP direct

HASP is itself a spooling system. It would therefore seem possible

to define some extra slots for eacii camera, and SPOOL directly to

HASP (using SYSOUT). The de—-SPOOL system would then be HASP-initiated.
In this case, it is probably advisable to write the operation details
as 'a trailer to the data, rather than to a separate SPOOL.

Such a system would be far cleaner from the user viewpoint. However,
it does require permission, and it does require someone with a
knowledge of HASP.



APPENDIX

Current 1906A 5POOL Layout

Exofile ACLGRAPHICS , 87 cylinders (3145K words)
256-word buckets, all checksummed. :

25 users have 502 data buckets + | information bucket each.

1 file control bucket, updated only after graphics data completed.

Disc Layout

Bucket 1 File Control
2-26 User information buckets
27-30 Not used
31 Start of data area

File Control Bucket Layout

Word O Indicates room for another user, or no room

[

Date of last emptying

2 Time of last emptying

S Date last used

4 Time last used

5

6 Number of jobs in SPOOL

; Date of last emptying in characters
9 Time of last emptying in characters
10

User Information Bucket Layout

Word 0-2 Username
3-~5 Jobname
6~17 Person's name
18 Date written
19 Time written
20
21 Date written, in characters
22
23 Time written, in character
24
25 o7 Number of Data Blocks
26 Number of hardcopy frames



gm

27

28
2934
35
36=254

Number of microfilm frames

Not used

Time and date entered-here when file is emptied
Device indicator

List of data blocks which are followed by filemarks
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It is customary to add extra frames to the front of a graphics job
and sometimes to the end as well. These serve the fellowing funct
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(1) Provide some easily recognisable way of separating different

jobs in the same reel of film.

(2) Provide a means of identification visible to the naked eye on
y

microfilm, for the owner of the output.
(3) Provide date and time of run.

(4) Provide jobname c¢f job that created it.

(5) Provide registration frame to give some gauge as to the accuracy

of the output.

(6) Provide some expendable space between jobs in case the last
frame of the last job did not terminate correctly.

Typically, this is provided by (in SPROGS)

Blank Frame (to end any previous unfinished output) (6)

Frame with cut mark

Frame with forms flash

Frame with box and diagonal lines
Username in large letters
Jobname, date and time

(1
(1),(2)
(5)
(2)
(3), (%)

The following suggestions deal with the requirements on the FR80.
Eventually, it should be possible for FR80 software to generate

leader frames automatically.



(1)

(3)

(4)

(5

As long as the first leader frame is easily recognisable,
there is no need for a specific cut mark.

The registratioan frame has little relevance, and is no longer
required as a separate it

There is no need for any trailer frames, since end of job can be
detected by end of film or beginning of next job.

It may be useful to include details of which machine and which
package generated the output.

The Laboratory name should appear somewhere (advert!).

A possible sequence could be:

Blank frame

Full frame, dark, picture.
The pattern chosen could also serve as some form of
registration by issuing lines at different intensities,
spot sizes, angles etc.
Operator settings for this job should be included on this
frame if possible. Also ACL name.

Frame with username in large letters, together with jobname, .date,
time, '

It is likely that different cameras will require different leaders.
On hardcopy, for example, there is likely to be room for amalgamating
the two picture frames. The username letter size need not be so large.

However, two frames may well be required on 16 mm, to ensure that they
are not missed.
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1. INTRODUCTION

MOGS (Mini Output Graphics System) is a simple and fast graphics package
available on both the 1906A and 360/195. The aim hzs been to provide a
minimal set of facilities so that the overhead on users' programs in

terms of space should be as small as possible. It ies likely that users of
this package will, at some stage, wish to use more sophisticated graphics
facilities and, comsequently, this package will look at the user level,

as though it is a subset of SPROGS. The main ouvtput device is the FR8C
but other output devices can be defined as debugging aids.

2. INITTALISATION

MOGS is a set of FORTRAN routines that can be added to a users' program.
Before any graphical output can be produced, the MOGS system must be
initialised to define the one output form he wishes to use (only one is
allowed in any program rum). This is achieved by calling one of the
following routines:

(1) TFRCIl6 2 combined camera, 16mm on FR80

(2) TFRC35 3 combined camera, 35mm on FR80

(3) FRSl6 3 16mm cine camera on FR80

(4) FRMFCH : microfiche camera on FR80

(5) FRHARD : hardcopy camera on FR80

(6) TKTIRON : Tektronix 4010 storage tube

(7) HPACK : Hewlett-Packard pen plocter

(8) LPGRAF : lineprinter in pseudo—graphical form

(9) DVALL(I): the argument I indicated which of the above 8

possibilities is to be used.

The routine DVALL gives an alternative method of specifying the output
device to be used. However, calling DVALL will cause the routines for
all the devices to be loaded whereas calling the routines (1) to (8) will
only cause the routines for the specified device to be loaded. The only
advantage of DVALL is that it allows the user to choose the device he:



requires after the program has been loaded. If only a subset of the devices
may be required by the user, the other device routines can be replaced by
dummy ones by inserting calls to the fellowing routines in the program:

(1) NOFR : FR80 routines for all devices
(2) NOTK : Tektronix 40!0 routines

(3) NOHP : Hewlett-Packard routines

(4) NOLP : Lineprinter routines

For example, if the user wants to output to either the FR80C 16mm cine
camera or the Tektronix 4010, the initialisation calls could be:

CALL DVALL(I)
CALL NOHP
CALL NOLP

The calls to the routines NOFR etc must appear in the program but need
not be obeyed.

The initialisation routines set the ccordinate system and other properties
of the device specified.

3. OUTPUT DEVICES

The MOGS system can produce graphical output which will be plotted on a
variety of devices depending on the initialisation routine that has

been called. The hardware for each device has its own coordinate system
for defining where lines and characters are to be placed. Normally,
output is defined with respect to some raster that covers the complete
plotting area of the device. For example, the FR80 divides up the complete
plotting area into 16383 intervals in both the X and Y directions. A
diagonal accross the complete plotting area from bottom-left to top-right
would be drawn by specifying its starting position as (0,0) and finishing
position as (16383, 16383). The devices own coordinate system is often
referred to as 'raster coordinates'. The raster coordinates for the
possible output devices are:

Device XMIN YMIN XMAX YMAX
FR80 0 0 16383 16383
Tektronix 4010 0 0 1023 779
Lineprinter 0 0 119 119
Hewlett-Packard 0 0 9999 9999

On most devices, the plotting area is equivalent tc the area on which
graphical output can be recorded. However, this is not the case with
the FR80 where the square plotting area is the region on the cathode

ray tube upon which lines and characters can be drawn. The graphical
output is recorded by placing a camera above the tube. In general,

the image that can be recorded on film is not the complete plotting area.
This is obviously true in the case of 16mm and 35mm cine film as the frame
size is not square. It is necessary, therefore, to differentiate
between the complete plotting area and the visible plotting area. . The
latter varies from camera to camera and may. even depend or the use to
which the output is to be put. For example, the 16mm camera can record



co that consecutive frames abut. However, if these frames are viewed
using a cine projector, part of the image will not be seen as the
standard cine image is defined so that there is a gap between consecutive

frames.

4. COORDINATES

The most efficient way of generating graphical output is to define it

in terms of the raster coordinates for the device. However, this is

not always the most convenient for the user. There is usuvally a setural
coordinate system for the output which reflects the problem. MOGS allows
the user either tc generate his graphical output in terms of raster
coordinates or a coordinate system that he defines before generating any
output. MOGS calls the coordinate system for the output device (raster

coordinates) 'region 0' and the users' own coordinate system 'region 1°'.

The user may define his coordinate system either in terms of the complete
plotting area or just the visible part. The two instructions are:

CALL LIMIT(XMIN,YMIN,XMAX, YMAX)
CALL LIMITV(XMN,YMN,XMX,YMX)

These routines define the user's coordinates for the lower left and upper
right hand corners of either the whole plotting area (LIMIT) or the visible
part (LIMITV). The second routine is probably the more useful. Lines

and characters may be drawn anywhere on the plotting arca. However,
attempts to draw outside the plotting area will cause incorrect graphical
output to be produced. TFull details of the visible part of the plotting
area for each FR80 camera is given in Appendix I. The routine LIMITV

gives the cine image for the 16mm and 35mm cameras and the abutment

image for hardcopy.

The user may redefine his coordinate system any time during a program
run by calling either LIMIT or LIMITV again. Part of his output can be
defined in terms of the complete plotting area while another part is
defined in terms of the visible part.

The system is initialised to expect output to be generated in terms of
region 1. If output is to be defined in terms of raster coordinates,
this region must be selected by:

CALL REGION(0.0)

Once region 0 has been selected, all subsequent output will be defined
in terms of raster coordinates until region 1 is selected by:

CALL REGION(1.0)

If the user is defining some of his output in raster coordinates and
some in his own coordinate system he must be careful to select region |
before calling either LIMIT or LIMITV. The system is initialised with
region 1 selected. A possible set of instructions is:



CALL STSPR

CALL FRSI16
. CALL REGION(0.0)

CALL VEC(3106.0,4578.0,13278.0,11806.0)

The output device is defined as the FRS0 16émm cine camera and line
drawing is defined in raster coordinates. The call to VEC will produce
a diagonal line from one corner to the cther of the 16mm cine frame.
The same result could have been achieved by:

CALL STSPR

CALL FRSi6

CALL LIMITV(0.0,0.0,4.0,3.0)
CALL VEC(0.0,0.0,4.0,3.0)

The coordinate system has been set up so that the unit lengths in the
X and Y directions are approximately the same.

An equivalent result is obtained by defining the output in terms of the
complete plotting area:

CALL STSPR

CALL FRS16

CALL LIMIT (0.0,0.0,1.0,1.0)

CALL VEC(0.1896,0.2794,0.8104,0.7206)
5. LINE DRAWING
Line drawing is defined with respect to the coordinate system currently
being used. TFor a number of the line drawing routines, the line 1is
drawn from the current plotting position which will be defined as
(¥POS,YP0S). Each line drawing routine resets the current plotting

poesition to the end point of the line. The pessible routines with
arguments are given below. All arguments are real.

SUBROUTINE VEC(X1,Y!,X2,Y2)

This draws a line from (X1,Y!) to (X2,Y2) and sets XP0S=X2,YPOS=Y2

SUBROUTINE TOXY(X,Y)

This draws a line from (XPOS,YPOS) to (X,Y) and sets XPOS=X, YPOS=Y

SUBROUTINE TODXY (DX,DY)

This draws a line from (XPOS,YPOS) to (XPOS+DX,YPOS+DY) and sets
XPOS=XP0OS+DX and YPOS=YPOS+DY.

SUBROUTINE TOX(X)

This draws a line from (XP0S,YPOS) to (X,YPOS) and sets XPOS=X.



SUBROUTINE TOY(Y)

This draws a line from (XP0OS, YPOS) to (X¥0S,Y) and sets YPOS=Y

SUBROUTINE TODX(DX

This draws a line from (XPOS,YPOS) to (XPOS+DX,YPOS) and sets XPOS=
XPOS+DX

SUBROUTINE TODY (DY)

This draws a line from (XP0OS,YPOS) to (XPOS,YPOS+DY) and sets UP0S=1
YPOS+DY

SUBROUTINE SETXY(X,Y)

This sets the current plotting position to (X,Y)

SUBROUTINE SETX(X)

This sets the current plotting position to (X,YPOS)

SUBROUTINE SETY(Y)

This sets the current plotting position to (XPOS,Y)

SUBROUTINE UPDY(DX,DY)

This sets the current plotting position to (XPOS+DX,YPOS+DY)

SUBROUTINE UPDX(DX)

This sets the current plotting position to (XPOS+DX,YPOS)

SUBROUTINE UPDY (DY)

This sets the current plotting position to (XPOS,YP0S+DY)

6. CHARACTER OUTPUT
To output text and information, the following parameters must be defined:

(1) Current Typing Position : the coordinates of the lower left hand
corner of the first character.

(2) Character Height : the height of each character; this will be
constant for a string of text whereas the width may vary.




(3) Mono/proportional Spacing : text can be output so that the distance
- Trom the left of one character to the left of the next is equal
for all characters. This is called mono-spacing. If the characters
ate allowed to have variable width with an equal spacing between
each pair of characters (from the right of one to the left of the
next), this is called.proporticnal spacing. On some devices, only
mono-spacing is defined.

(4) Line Space : the distance between two lines of text measured from
the bottom of one line to the bottom of the next.

(57 Character Rotation : although characters will normally be output on
a horizontal line, it 1s possible, for some devices, to define
characters which have been rotated.

All the character routines define lengths in terms of the currently
selected coordinate system. The set cf routines is defined below.
The argument STR is a Hollierith text while all other arguments have
their type indicated by the first letter.

SUBROUTINE STYPE(X,Y)

This defines the current typing position as the point (X,Y)

SUBROUTINE HTEXT (N,STR)

This outputs the N characters of STR so that they are adjacent and to the
right of the characters output from the last call of HTEXT or HTYPE as
long as there has been no call of STYPE in between. If STYPE has been
called, the characters will be output at the current typing position.

The text string may run over several lines. The character / is normally
used to represent the newline character.

SUBROUTINE NLCHAR(STR)

The one-character string STR defines a character which will represent
the newline character in subsequent calls of HTEXT. The routine NLCHAR
may be called more than once in a program.

SUBROUTINE MONO(X)

If X has the value 0.0, mono-spacing is defined while X set to 1.0 will
define proportional spacing.

SUBROUTINE CHSP(X)

This defines character spacing to be of length X. When characters are
output using HTEXT, the value X is the distance from the left of one
character to the left of the next if mono-spacing has been defined.

If proportional spacing has been defined, it is the distance from the
right of one character to the left of the next.



SUBROUTINE LNSP(Y)

This defines the distance between twc lines of text from the bottom of
one to the bottom of the next.

SUBROUTINE CHOCT (R)

This defines the character rotation toc be used for subsequent cails of
HTEXT. If R=0.0, no rotation is specified while for R values between
1.0 and 7.0 it defines a rotation of Rx45° anti-clockwise. If no
rotations is available on the selected output device, this routine will
have no effect.

SUBROUTINE TYPNMB(A,XI,XJ)

The number A will be output as a text string at the current typing
position or adjacent to the last string output by HTEXT depending on
whether STYPE has been called in between (see HTEXT definition). The
format for A is defined as follows:

. E format, field width XJ+7

. I format, field width XI+I]

0:.0% F format, XI places before decimal point
and XJ places after. Field width XI+XJ+2.

SUBROUTINE CHHT(Y)

This routine defines the height of characters to be Y units.

SUBROUTINE HPLOT(R)

This routine outputs the character whose code number is R at the current
plotting position (XPOS,YPOS). The character will be output with its
lower left hand corner at the current plotting position. No change will
be made to (XPOS,YPOS). The code numbers for the complete character

set is given in Appendix II. The plotting dot, character number 196,

is output so that the dot appears at the position (XPOS,YPOS).

SUBROUTINE HTYPE (R)

This outputs the character whose code number is R so that it 1s adjacent
to and to the right of the characters output from the last call of HTEXT
or HTYPE as long as there has been no call of STYPE in between. If

STYPE has been called, the character will be output at the current typlng
position. The code numbers for the complete character set are given in
Appendix IT.

SUBROUTINE HPAGE

This routine advances the film and sets the current typing position to
the top of the page. It is equivalent to:



CALL ADVFLM
CALL STYPE (XMN, YMX~Y)

where XMN,YMX are the argumnets te the last call of LIMIT or LIMITV
and Y is the character height defined by CHHT.

SUBROUTINE HLINES(N)

This routine resets the current typing position to a position at the
start of a line and N lines down from the last typing position defined
by STYPE or HPAGE. If the last typing position was (S8X,SY), the new
typing position will be (XMN,SY-N*Y). The value of Y is the line space
defined by the last call of LNSP. The value of XMN is defined by the
last call of LIMIT or LIMITV.

7. COLCUR AND INTENSITY

Some devices, in particular the FR80 combined 16mm/35mm camera, can
produce output at different intensity levels and in different colours.
The line and character drawing routines described so far can be used to
produce this output depending on the following setting procedures:

SUBROUTINE COLOUR (X)

The argument X specifies the colour of all subsequent line and character
drawing until reset by another call of COLOUR. The binary digits of X
define different colours and it is possible to use a value of X to
specify more than one colour at a time.

Colour output on the FR80 is achieved by a subtractive filter system
between the tube and camera. It is possible to place any combination
of the three filters Cyan, Yellow and Magenta in the light path. These
are specified by the following X values:

X=1.0 CYAN (blue/green)
X=2.0 YELLOW  (green/red)
X=4.0 MAGENTA (red/blue)

X=8.0 CLEAR (blue/green/red)

Each filter other than CLEAR allows two of the three primary colours to
pass through. By specifying two filters in the path, it is possible to
produce the primary colours themselves. For example:

The Hewlett-Packard pen plotter can be used with different colour pens.
Each binary digit of X is used to indicate a different colour. If a
pen change is required, a message will be printed to the operator
requesting that pen number I is mounted where I=1,2,3 ectc coincides with
X values 1.6, 2.0, 4.0 etc.



No colour output is available on either the Tektronix 4010 or the line-
printer. '

SUBROUTINE INTNST(Y)

Lines and characters may be drawn. at different intensity levels on the
FR80. The real argument Y which has an integer value in the range 0 to
255 specifies the intensity for all subsequent drawing until a further
call of INTINST occurs. :

Due to the characteristics of the light output from the FR80 tube, it is
likely that different intensity levels may be required for different
colours to get a reascnable balance.

No intensity variation is available on the other output devices.

SUBROUTINE COLGL(Z)

This subroutine allows the user to select only part of his graphical
output for drawing. If Z is set to —1.0, the system assumes that output
is in black and white. Any calls of the subroutinme COLOUR will be ignored.
If Z is set to any other value, only those ctolours whose binary digits
appear both in Z and X (the argument of COLOUR) will be output. For
example: .

CALL COLGL(1.0)

CALL COLOUR(3.0)

CALL VEC(1.0,1.0,2.0,2.0)
CALL COLOUR(2.0)

CALL VEC(2.0,2.0,3.0,3.0)
CALL COLOUR(!.0)

CALL VEC(3.0,3.0,4.0,4.0)

Without the call to COLGL, this program is designed to draw green, yellow
and cyan lines in that ordexr. The setting preduced by COLGL will cause
only those lines drawn through the CYAN filter to be output. The main
use of this facility is when the colour output is to be generated
photographically from black and white originals. By running the same
program three times with an initial call to COLGL having arguments 1.0,
2.0 and 4.0 respectively, three black and white films suitable for
photographic processing can be produced. The subroutine COLGL can also
be used for debugging purposes.

When generating colour output on the FR80, the subroutine COLGL should

be called initially with argument Z set to 15.0. The MOGS system is
initialised with Z set to -1.0. .

8. MISCELLANEOUS

The following routines complete the set of MOGS facilities.



SUBROUTINE ADVFLM

This routine completes the current frame by advancing the film in a
camera or providing some 3TOP command. Subsequent output will be plotted
on & separate frame.

SUBROUTINE ENDSPR
This routine should be called once the graphical output has all been

produced. Failing to call ENDSPR may result in the graphical output not
being generated. -

SUBROUTINE FLEMK

This routine outputs all the graphical informaticn up to this point and
then ouiputs a filemark.

SUBROUTINE RDLIB(PK,NM)

This routine can be used to read standard background graphical output
into the program from a file generated by another package. Both
arguments are Hollerith text. The first defines the name of the package
while the second gives the filename. For example:

CALL RDLIB('SPROGS',MYBKGD)
The background information is stored in the common block whose name is
MOGSLB. This has a minimal size defined in the basic MOGS system.

If RDLIB is used, the program must contain a COMMON statement somewhere
allocating sufficient store for the background information. For exampie:

COMMON/MOGSLB/DUMMY (5000)
The name used in the array declaration can be anything.

The subroutine RDLIB may be called more than once. Each background
currently overwrites the earlier one.

SUBROUTINE DRAWNM(MYBKGD)

This routine outputs the background information which has been read into
the program by a previous call of RDLIB. The argument to this routine
should be the same as the second argument of RDLIB. The routine DRAWNM
may be called many times.

_10_



APPENDIX I

CAMERA TMAGES

1. FR8J

The complete FR80 plotting area has coordinates 0 to 16383 in both the

X and Y directions. Each camera is capable of photographing only part
of the plotting area - the aperture plate ensures that plotting outside
its bounds is not reccrded. However, if output is produced over the
complete area allowed by the plate, the images on consecutive frames
overlap. Consequently, it is usual to restrict plecitting to at least an
area such that twe consecutive frames abut. For J6mm and 35mm cine film,
the frame area is even smaller with a gap between consecutive frames.
Where appropriate, the three areas given above are defined.

Camera YWIDTE YWIDTE XMIN YMIN XMAX YMAX

8020 combined 35mm

Aperture 16383+ 13376 0 1504 416383 14880
Abutment 16383 12510 0 1937 16383 14447

Cine 16383 12290 0 2047 16383 24337

8020 combined |6mm

Abatmenit 6938 5016 4723 5684 11661 10700
clue 6938 4930 4723 5727 11661 10657

8021 16mm cine

Aperture 10172 8579 3106 3902 13278 12481
Abutment i0172 7353 3106 4515 13278 11868
Cine 10172 7228 3106 4578 13278 11806

8025 105mm microfiche

Image 13530 16383 1427 0 14957 16383

8060 hardcopy

Aperture 16383+ 12547 0 1918 16383 14465
Abutment 16383 11866 0 2259 16383 14125

If the limits of the complete plotting area are defined as (0,0) and (1,1),
the visible parts of the area for each device are:

Camera XMN YMN XMX YMX Ratio Y/X
8020 combined 16mm(cine) 0.2883 0.3495 0.7117 0.6505 0.7106
8020 combined 35mm{cine) 0 0.1249 1 0.8751 0.7501
8021 16mm(cine) '0.1896 0.2794 0.8104 0.7206 0.7106
8025 105mm microfiche 0.0871 0 0.9129 1 1.2109

8060 hardcopy 0 0.1379 1 0.8621 0.7242

_.11_.



2. TEKTRONIX 401C

On the 1906A, the visible part of the plotting area is defined as between
(224,0) and (1023,779). This stops GEORGE responses, which appear on the
Ua)

left of the screen, from obscuring the graphical image., The visible
part of the plotting area may be defined differently on the 260/195.

3. HEWLETT-PACKARD

The visible part of the Hewlett-Packard plotting area is identical to the
complete plotting area. -

4, TLINEPRINTER

The visible part of the lineprinter area is defined as (0,0) to (60,60).
The whole plotting area is visible if output is directed to the lineprinter

while only the smaller area is visible if the output is listed on a
teletype.

- 12 -
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1. INTRODUCTION

The purpose of the visit was to gain some operating experience of the
Leeds COMP80, and generally observe how they organised the workflow,
manning of the COMP80, and III 5010 film processor.

2. HARDVARE

2.1 COMP80
16X Store
256K Disc

1 7-track tape deck

1 S-track tape deck

Character Generator

Vector Generator

High speed page print feature

Model 8023 35mm Unsprocketed Camera
8025 105mm Microfiche Camera

2.2 Processor

5010 Film Processor
Hunts Chemicals used (supplied via III)

2.3 Film Types

35mm Kodak Dacomatic A
Ilford Ilfodata Com

105mm Kodak Dacomatic A
Fuji Microfilm Neg



3. OPERATIONS

3.1 General Manning

Leeds operate a 3-siiift system, very similar to the one used at ACL. A
shift consists of 20 people whosge tasks involve manning the System 4/70
Receipt and Dispatch, Job Assembly, Number Information Service (NIS) and
coMP8o0.

3.2 Manning COMP80

Vhen the machine was installed, approximetely 18 months ago, one operator
was trained; he gained experience and operated the COMP80 on day shift.
The service provided and quality of the output was very good. Two more
operators were trained on-site and a 2-shift system introduced - the
senior operator then moved onto greemer pasture - the service and

quality was still very goed. Staff changes and introduction of 3-shift
working left them short of operators; it was then decided that the
manning of the COMP80 was the responsibilitv of the shift. The quality
and service has since declined. They are conscious of this and are
trying tc rectify it.

3.3 Manning 5010 processor

The processor is manned by photographic grades during the day, no processing
is done outside this period. Loading of cassettes is done during the

day; suffient quantity is normally left available for the evening and

night shift.

4. QAULITY CONTROL

4.1 Cameras and COMP80

A detailed cleaning procedure is layed down for each camera and the tape
decks; 1t is carried out at the start of every shift with the aid of a
checklist and recorded when each item is completed.

4.2 5010 Processor

Each day, checks of chemical levels are made and topping up is done as
required. All rollers and squészers are cleaned. The exterior is wiped
with a damp sponge to remove any chemicals spilt -~ (to prevent corrosion).
Every 3 weeks the processor is drained, cleaned and refilled with fresh
chemicals.

4.3 | Film

Each day a test strip is produced and processed before any other work is
carried out. The max/min density of the film is established using a
MACBETH TD-504 densitometer; the reading must lie within certain bounds
before processing can continue. The film is then viewed on a CAPS Page
Reproducer, screen size is up to 30" x 20", or NCR microfiche viewer, to
check on the focus. A 60X or 100X microscope is also available.

Examples of acceptable and unacceptable film is kept, suitably labelled,
to use as a guide.

-2 -



5. WORK LOAD

The majority of the operators' work was doue by the evening ?nd night
shift. The time for each job varied but normally they were in excess of
15 mins; it was quite common for a job to have 5-6 data tapes. The
work load did not vary a lot from day to day. During the day shift,
operations had first call on the machine, but it was mainly used by the
Software Support to write new software or from designs for customers.

6. MISCELLANEOUS

6.1 Points of Interest

(1) Very little operating experience was gained during the week, but
a better understanding of the general system was achieved.

(2) Selections and training of operators needs to be carefully considered
and Leeds experience taken into account.

(3) Layout of the area requires recognition of various factors -
space, flow of people and tapes, access to darkrcom, storage ar
for cameras and camera dolly (latter is not highly manoeuverabl

a
-

e
e).

(4) A safety feature incorporated on the Leeds tape decks meant the
device powered off when the door was opened; it also meant they
could not load a tape whilst the other deck was being used because
it occasionally stopped the processor!

(5) The chemicals and some film stock used are purchased through III,
it costs Leeds just as much in transport charges as it does for the
goods, They are in the process of tendering UK supplies for film
and chemicals. ACL should not have this problem.

(6) The routine cleaning and daily test lus ecquipment used for
- g ¥ . sy B BQtp s
quality control are worth considering for implementation.

(7) A modification to the "Thermostatic Control Valve Assembly" will
allow the chemicals to be mixed with 'Filtered water' rather than
water straight from the mains. AS is arranging this.

(8) Leeds suffered from drop-outs on the cperation side, cameras were
sometimes loaded with the lens cover left on, the wrong control
disc loaded with the microfiche camera, wrong programs loaded.

(9) Friday morning was used for maintenance, this is something we have
to arrange with the engineer.

/e SUMMARY

Although little operating experience was gained on the visit, a better
understanding of the system was achieved. Tt appeared that it was small
items that caused most concern, these should not be overlooked. ACL
should be able to learn from Leeds mistakes.

bb
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The following points have been noticed on a preliminary examination
of FRESCO: '

&)

(2)

(3)

(4)
(5)

(6)

(7)

(8)

No use is made of the ability to input operator commands that
change the form of the output.

The High Speed Page Print feature is not used and only
mono—-spaced characters are output, Text output does Zgo across
page boundaries. Even when the output from the Enter Type Mode
command is terminated by a 203 control character, it appears
that a NOP is output to leave type mode.

The font used in the package has a character height varying
from 15 to 370 raster positions. This is larger than any of
the fonts available from III.

Neither the Start Job nor End Job commands are used.

All character size changes are controlled by the Set Character
Size order even though the height has been specified in raster
positions. A conversion table gives the equivalent size number.
This means that operator commands are likely to give characters
of the wrong size if the image is expanded or reduced.

Film advances are made using the Incremental Film Advance
command and specifying the number of pull-downs.

Print statements do not allow more than 256 characters per
command. The reason for this is unknown.

The Vector Family command is not used for graticules.

!’



()

(10)

an

SD4020 overstriking has been coanverted intoc a mixture of intensity
and spot size changing. A parameter between ! and 10 causes
the following settings:

' ‘Parameter ‘Intensity Spot Size
1 i i
2 Z i
3 3 1
4 4 -
5 5 3
6 ) 4
7 7 5
8 8 6
9 8 7

10 8 8

The Control Interrupt command ig used to output the time to
the teletype, scnd messages to the operator, and generate pause
control levels.

The following commands are not used:

Frame Advance

End Job

Start Job

Strip Chart Mode

Repeat

Picture

Enter Justified-Type Mode
Output Page

Select Colour

Plot Current Point

Draw Vector Family

Set X and Y Offsets
Select Character Height
Define Character Set
Output FR80 Supplied Variable
Fiche Title
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Because only one camera can be used at any time, and camera changing

is not a 2-second job, it is necessary to arrange a schedule., This
should allow users to know when they can expect output and when they

cannot. It will also allow the operators to prepare the necessar
requirements.

1z POINTS TO CONSIDER

1.1 Types of Cameras

TYPE MODEL
Hardcopy 806C
35mm B&W 8020
35mm  Colour 8020
16mm  B&W 8020
lémm  Colour 8020
16mm  B&W 8021

105mm Microfiche 8032

The ordering of 35mm/!6mm, B&W and Colour on Models 8020 and 8021
really depends on:

(1) whether present SD4020 cassettes are compatible, or

(2) whether changing from 35mm tc 16mm on Model 8020 is easier
whilst camera is bolted to light-source, or

(33 whether Model 8021 should be loaded whilst changes are done.

Answers probably are (1) Yes (2) Keep 8020 on until the camera is
finished with.



1.2 Expected Workload

This is difficult to forecast, but indications arz available from
studying present workload aud replies to FRSQ questlonnaires. The
added facilities may encourage users to experiment for a while.

Appendix 1 gives a breakdown of the size of jobs wun over a 4-month
period.

Appendix 2  times when types of jobs run on SD4020,

Appendix 3  answers to FR80 questicunaires.

1.3 Processing Speed

To overlap activities and speed up throughput, film processing has

to be taken into account. Each type of film is processed at a
different speed, but each has a length of leader on the front and back,
approximately 9C ft each end.

SPEEDS
TYPE FT/MIN OVERHEAD on LEADER FRAMES/FT
105mm 9t * R0 PRy 400 to 800
35mm 14+% 14 mins 16
1 6mm 18+ 11 mins 40

*speeds used by LEEDS CC, used for assessment
testimated

Appendixz 4 Graph of time taken to process varying length of film.

Hardcopy is processed separately, approximately 20 frames/min.

Rl Users

It is necessary to consider such things as the user's location, time
of last post, courier service to RL, and the fact that the internal
user should also be given a good turnround.

1.5 Time to Generate

This is like answering the question "how long is a piece of string?"

A fairly accurate assessment in order of speed would be microfiche,
16mm and 35mm B&W, hardcopy, Colour.

2% CONCLUSION

2.1 Interest

The main interest is in microfiche and colour, with grey levels only



a little way behind. Strip charts have only half as much interest as
the others. g

2;2 ggrdcopy

The majority of users use hardcopy producing less than 50 frames and
most wish to remain with hardcopy. Those who considered changing
opted for microfiche, then 35mm. The two 100 frames+ users wished
to remain with hardcopy. The 300 frames+ user (Appendix 1) has
not returned a questionnaire.

des - o
Most users here require less than 100 frames, the 500 frames+ users

are :GPRAO2 whose work is mainly run in the evening/night shift by
arrangement and a 360 user who has an interest in microfiche.

2.4 16mm

Most users here require 100 frames+, with the bulk requiring 300-10C0O
frames. Two 1000 frames+ users showed an interest in microfiche.

2.5 Film Processing

Microfiche has the largest overhead but is faster for anything over
7200 frames (approximately 400K lines); 35mm is the slowest for
anything over 1000 frames. A full cassette of 16mm would take 35 mins
to process including leader.

3. ORDERING OF CAMERAS

To allow the 5010 processor to be used as effectively as possible, the
first camera should be of a film type, the obvious choice being the
microfiche camera because of (1) the overhead involved, and (2) the
interest shown in microfiche. This should then be followed by the
hardcopy camera; this will then allow plenty of time for the 5010

to be cleared before any 16 and 35mm is generated and allow the
hardcopy processing to overlap with any film processing. The combined
16/35mm camera should then be used, the order really being decided by
the operator, but suggested B&W, then colour on one size, then change
to the other. This will allow B&W processing to be done whilst colour
and the next B&W is being generated on the FR80. This then leaves
8020 camera to finish with; the processing of this can be done whilst
the next camera is being used.

4, COURIER SERVICE

At present tapes from RL arrive twice a day at 0900 hrs and 1600 hrs.
If a good turnround is to be given, especially for microfiche, then
these need to be reviewed. It would be ideal if the times could be
0930hrs, 1400 hrs, 1600 hrs, 2000 hrs and 0500 hrs, as this would
allow for all work received by 0500 hrs to be returned by 0930 hrs.



5. PRIME SHIFT SCHEDULE

0900
1000
1020
1110
1240
1210
1330
1430
1450
1530
1600
1630

1000C
1020
1110
1240
1310
1330
1430
1450
1530
1600
1630
1800

Sys Dev

Microfiche

Hardceny

Combined 35/16 ~ B&W and Colour
16mm —~ 3G21

Not scheduled

Hardcopy

Microfiche

Combined 35/16 -~ B&W only
jémm ~ 8021

Hardcopy

Sys Dev - 1if required

No schedule has been attempted for the evening or night shift, as one
operatorwill have processing cf B&W, and maybe some colour, as well
as the FR80 operating to contend with, Priority here will be given
to larger jobs and to ensure a completion of microfiche work by

0960 hrs,



APPENDIX 1

HARDCOPY
" FRAMES
Ty 0288
26y = 50
51 - 100
101 - 300
301 -~ 106
TOTAL
35mm
K= 25
26 ~ 50
51 - 100
101 - 300
301 - 500
501 - 1000
1000+
i 6mm
5 125
26y = 50
5! - 10C
101 ~ 300
301 - 500
501 - 1000
1000+

BREAKDOWN OF SIZE OF JOBS

QCTOBER SEPTEMBER AUGUST JULY
243 412 421 508
58 88 65 62
23 28 22 24
15 14 6

2 1 i 6
341 543 516 607
22 38 72 67
25 50 18 10
3 4 9 9

3 15 24

0 2 12 13

8 11 28 48

9 10 6 2
14 ¥ 4 g
2 6 0 5
13 5 7 4
38 32 7 24
43 41 34 39
58 66 32 134
10 7 21 24



APPENDIX 2

NUMBER OF JOBS RUN FACH HOUR

JULY
1974 4

HRS HRS HRS HRS HRS HRS HRS HRS  HRS

0800 09CC  10CC 1100 1200 1380 1400 1500 1600
HARDCOPY 9 74 93 15 11 95 40 53 85
35mm ' 17 18 33 1 14 18 12 26
16mm 1 iz 22 43 10 41 48 22 14
AUGUST
1974
HARDCOPY 0 114 106 80 9 i 42 41 28
35mm 0 16 23 9 2 20 26 8 20
16mm 0 2 3 16 3 15 18 4 5
SEPTEMBER
1974
HARDCOPY 2 163 47 110 23 39 25 65 41
35tm 0 17 . 13 B 11 15 7 10
16mm 0 29 21 33 4 32 20 0 6
OCTOBER
1974
HARDCOPY 0 71 43 62 55 34 32 30 13
35mm ™ s 1 10 6 9 7 4 3
16mm 0 17 23 12 9 20 16 10 17

*Processing continued during evening/night shift on some occasions



APPENDIX 3

i

RETURNS FROM 360 USERS = 34

Interested = 25 Not Interested = 7

Interested in:

Microfiche Grey Levels Colour
14 8 14

If hardcopy slowest change to:

Microfiche 35mm i 6mm
5 i 2

Present Usage:

Type Number of Frames
| 1 10 50 100 500
HARDCOPY 4 12 4
1 6mm 1 2
35mm 2

RETURNS FROM 1906A USERS
Interested = 28 Not Interested = 8

Interested in:

Microfiche Grey Levels Colour
18 17 20

If Hardcopy slowest change to:

Microfiche 35mm 1 6mm
10 9 A

Current Usage:

Type Number of Frames
1 10 50 100 500
HARDCOPY 4 22 4 2
1 6mm 2 1 1
35mm 3 1 4 1 3
gm

Internal = 2

Strip Charts
7

Stay with hardcopy
12

1000

to

Internal = 27

Strip Charts
6

Stay with hardcopy
16

1000
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e INTRODUCTION

Three types of output were analysed to give -an overall view of the savings,
if any, in the number of 18-bit words used for an SD4020 tape and the
number required to produce the same output.on an FR80 tape.

1.1 The SCFOR 'Cut' Frame

This frame used a total of 810 SD4020 words whereas it would cnly require
about 120 words on an FR80 tape. The major saving is due to the SCFOR
package outputting the 'Cut' five times, whereas the FR80 would (hopefully!)
only need a change in intensity.

1.2 One Block from an Alan Kitching Job

To draw 11 lines,. the SD4020 required 334 words whereas the FR80 would
only need 40 words.

1.3 A Complete Frame, a Graph by Stu Smith

The SD4020 required 1278 words compared with 698 on the FR80. See if
you can spot which of the character strings is software! Hardware
character strings on the SD4020 would use significantly fewer words but
the SCFOR package appears to generate a lot of redundant code. The
vector drawing produces a saving of about 407 and character drawing
saves about 507 using the FR80 tape format.

1.4 Conclusions

Major savings occur with the FR80's ability to draw long vectors and its
greater range of character sizes (FR80 Fonts). Savings occur with the
vector family orders as well. A more detailed breakdown of the results
is given overleaf.
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The process will be in two parts.

1. PRODUCTION OF A NUMBER OF SMALL FILES EACH
CONTAINING 1 FRAME (Background job)

The maximum number of such files produced may be controlled from within
the job., Each file will have a file generation number equal to the
frame number which it represents and a language code /FRME (files ave all
called SPOOLFILE).

The parameter string for the job may take two main forms:

(1) jobname,params -~ the first occurrence c¢f jobname on the spool
(2) n,params ~ the nth 'file' on the spool is processed.

In each case the job will check for correct ownership of the job.

Those parameters which have been grouped together above by the general
name 'params' specify which frames are required. For example:

FRAMES 6-10,FRAMES]5~16,FRAMES20 ,FRAMES25~END

This would produce frames 6,7,8,9,10,15,16,20,25,26 .4ces

2. AFTER PART (1) ABOVE HAS BEEN COMPLETED

The user may now look at the frames he has produced via a Tektronix.
He could issue the command:

LF SPOOLFILE (n/FRME)

which would produce the same result as the macro suggested below. The
listfile is, however, tedious to keep typing in and a macro should still
be provided for the erasing of all these files when the user has finished
with them.



Therefore, a macro named FRAME is suggested:

FRAME

FRAME

FRAME

gm

n,E =
n -
ERASE -

Lists the file SPOOLFILE (n/FRAME) and erases
when finished

Lists the file SPOOLFILE (n/FRAME)

Erases old SPOOLFILEs
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The process of operating the spooling system can be considered in stages.

IS INITTIATING THE REMOVAL OF JOBS FROM DISC TO TAPE

This will be under the control of the 1906A operators, usually in
consultation with the FR80 operators. The following commands should be
available to the cperators eventually:

(a) DO FR80, cameracode

) DO TFR8CFU

(c) DO FR8OCP

Format (a) transfers all ready jobs which require the FR80 facilities
specified by cameracode. The possible cameracodes are as foliows:

CL16 Combined camera colour/l6mm film

BWI16 Combined camera black and white/lémm film

CIL3S Combined camera colour/35mm film

BW35 Combined camera black and white film

CINE l6mm cine camera

FICH Microfiche camera

HC Hardcopy camera I-up or many~up jobs together on one tape

HCI Hardcopy camera l1-up jobs only (maybe urnecessary)

HC4 Hardcopy camera many-up jobs only (in order to exclude
l-up jobs from the prime shift if
necessary)

ALL All jobs in the spoolfile are transferred to tape, except

those which are to be retained for viewing purposes.
HCl-type and HC4-type jobs will be put onto one tape.

Format (b) determines which camera has the most ready jobs in the
spoolifile and outputs those jobs. Camera HCl and HC4 are treated as
separate cameras. The command is intended to be useful when the spoolfile
-becomes full or nearly full. The graphics packages will, when the
spoolfile is full, display on the operators' console:



kdkdkokicd ik Rk ik hhkdhhhkhhdhhdhhnk
FR80 SPOOLTILE IS FULL

PLEASE TYPE 'DO FR30OFU'
Kkik R AR AARARRRRARERDRARARRIARRATNAR

folicwed by the question:

\WWE YOU TYPED 'DO FR3OFU'

If the spoolfile is nearly full (x> (maximum—number—of-jobs minus 5) or
z2>15 where x& is the number of jebs), each graphics package trying to
add to the spoolfile will display on the operators' comsole:

e PRI PP R P PR P P T T T
FR80 SPOOLFILE

ASK FRSO OPS OR 'DO FR8QFU'
FREARERIARNAARRARRRARRA KRR RARALRRS

8
[
(@]
vs]
[¥>]
-
2 %

In this case, the !906A operators can either startup 'DO FRBOFU' or
consult the FR80 operator to discover which camera is scheduled nexi

on the FR80. The operators will be able to query the state of the spocl
for each camera (Section 2), to help in making a decision.

ormat {c) should be used if it is suspected that the spoolfile is
corrupted; a graphlcs package will inform the operators of this if omne

of a number of integrity checks fails. The macro FR80CP (CP stands for
corrupt) will transfer all jobs from the spoolfile to tape, whether or
not they have beer marked as being "to-be-retaimned". The job will print
out vital blocks of the disc to allow system programmers to examine the
file. The job will then initialise the file and check the control blocks.
If there proves to be a fault, the job will inform the operatcrs of this
and steps will have to be taken to have the disc pack tested and to
divert subsequent graphics output. The diversion of graphic output can
be achieved in one of two ways; either each macre (3) must be changed
when the disc fault is discovered or the spoclfile specification should
be changed so that it can itself indicate “known to be unusable" (for
instance, word 18 of the File Control Biuck could be 0 if file OK and 1
if known to be uvnusable). This second solution will only be effective if
the disc fails in such a way that the first block can be read.

2 QUERYING THE STATE OF THE DISC

Either the 1906A operators or the FR80 operators may wish to know how many
jobs there are in the spoolfile or how many jobs for each camera.

The format of the enquiry request should be:
(2) DO FR80,STATE
(b) DG FR80,STATE,cameracode

Format (a) prints out a summary for the whole file:

m JOBS IN SPOOLFILE FOR FR&0
n JOBS READY TO BE OUTPUT



"Ready to be output' means either that nmo dzlay is required or that the
delay has expired.

In format (b), the cameracode must be one of the codes in the list in
Section 1. If it is not ALL, then information is printed for the
specified camera, for example:

m JOBS IN SPOOLFILE FOR CINE CAMERA
n JOBS READY TO BE OUTPUT

If the cameracode is ALL, the information is printed for each camera thus:

m JOBS IN SPOOLFILE FOR FR80

n JOBS READY TO BE OUTPUT

CLl16=... BW16=... CL35=... BW35=...
etc

3. INFORMATION PROVIDED FOR THE FR80 CPERATOKRS:

The readout job will produce a piece of output for the FRB0 operators
with information about each graphics job. Before the first job, the
output should include: |

= a top page to ensure that the printout reaches the FR80 operators:
"This listing is for the FR80 operators"
- date and time of each job
- name and serial number of magnetic tape
-  camera
- "First user's data is preceded by a 1906A header record and
1 filemark"

For each job, the ourput should include:

- username and jobname and data base details
- date and time job started om the 1906A

- which graphics package

= number of FR80O records transferred to tape
= number of frames

- number of feet (in case of 35mm and 16mm)
- number of subframes (if different)

-  which FR80 program

- number of filemarks

After the last job, the output should contain:

= | "Yend of data for camenar wsessogee
- number of jobs
~ Mhasf user's data is followed by 2 filemarks"

totals (FR80 records, frames, feet, subframes)

This describes standard output. If there has been an abnormal event
(for example, incomplete data), this will be noted in the information
for the job in question, and also the bottom of the whole print-out
will include:

"warning: problems with this run ... see zbove for details"



%, DIZPLAYS 10D 1890064 GUEBATORS WHILE TRANSFERRING TO TAPE

Ihe display requesting a tape to be mounted will be put out by the
ONLINE coumand; the job will first check that a tape is required.
At the end of a run for a marticular camera, the display will be:

BAPH &0 o oW LS FOR FREDS, - CAMBRASSS, J5550. 4

At the end of the whole run, an extra display will be:

m JOBS REMAIN IN SPCOLYILE

gnm
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1. Spool tapes for the FR80 will normally be 7-track although the
read-out prograim should have the ab111ty to switch to 9-track Laoes

SEANT e TNON  wn., J—uhhk PN
A.lL K:LHLLE,CU.L.-LLD or .L.L aii UVCLCLL [oXs t: L0y _cun.Le\:\ .LL \7 vial 1o

available initially).

250 The read-out program will use a pool tape which it will keep in

] a directory under :GSINOO. As the read—-out jeb will run under
:MANAGER, it must be possible for :MANAGER to tazke tapes from the pool
for other users. PER will check this. If this is not possible, the
tapes must reside under :MANAGER. The advantage of having a user
directory, either :GSINOO or :6SINxx is that a password could be put on
it so that only JRG and the operators of the FR80 needed to know it.

3 As there may be a delay between the tape being off-lined and the

lineprinter output being produced, the read-cut program should
issue a display to the operators' console indicating which pool tape
(by number) has been used by it. This would allow the FR80 operator
to examine the log and find the tape if he needs the tape in a hurry.
The 1906A operators can ignore the display.

4. The lineprinter output produced by the read-out job shculd be placed
initially in a2 filestore file and listed from there. This file
would be erased by the next read-out job of this type. This would allow
the FR80 operator to list the file if, for some reason, the lineprinter

output was unavailable.

Sie The FR8Q operators will require a job that they can run at a
teletype to release spool tapes which they have finished with.

6. It is suggested that the read-out job updates a file containing
the names of tapes currently owned by the spool system. This
should contain such infermation as the time the tape was obtained. The
names allecated to tapes should reflect the camera required on the FR80
and the program (tape naeme could be FR80~cameraname where cameraname 1is
the same as the parameter used to¢ de-spool). This corresponds to the

- ] -



different read-out options. The generation number of the new tape
should be one greater than the last one in this series, The read-out
program should list the set cof tapes currently owned and give some kind
of comment for tapes that look exceptionzl {old or 2 later generation
number has already been deleted, for example). Initially, the listing
of tapes owned may just be a directory listing.

L The job to release tapes can be a normal RUNJOB. It must delete
the entry from the file and possibly check for unusual action

(deleting a very new tape, for example). Deletion must be by

specifying the tape name, generation number and tape number.

8. The interface to the file containing tape names must be sufficiently

well-defined so that PEB can add additional spool tapes to it which
are listings on microfiche. These can be deleted by the standard
release program. A name for the microfiche listing tapes must be
defined (possibly FICHE). : '

Ja A problem may occur on a crash when tapes go into query status.

It must be possible to reclaim the tapes and update the file to its
corrvect form. Care must be taken that the directory and file are
consistent,

10. When the spool tape is produced on the 1906A, it is placed in the
rack in the machine rcom just like any other tape. No special
action is taken.

11. The FR80 operator will know the number of the tape, either from the

lineprinter output, interrogating the file containing the listing,
interrogating the directory or looking up the display cn the console.
The FR80 operator will expect to find the tape either in the temporary
rack in the machine room or in the tape store home for the tape.

12, The FR80 operator will usually keep a tape around the FR80 until
correct output for the work is obtained. It will then be moved

to the tape store. At some stage the tape will be released by the FRSO

operator. The tape must be returned to the tape store before it is

released.

13, The 1906A operators will be responsible for an adequate supply of
pool tapes.

14. A facility to allow the FR80 operator to put a comment into the

file containing the currently-held tapes., This would te next to
‘a particular tape and indicate why this tape was being retained for a
particularly long period.
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Summary
Principles of cclour specification are presented. The subtractive filter
system supplied with the FR80 will allow us to use subtractive, additive
or a combinaticn of mixings resulting in the release of pigments in precessed

colour positive paper which addit 1ve1y combine and dyes in colour

poscitive film which thtrchJvely combine to provide tertiary colours
(violets, browns etc).

A method of coding by the user is suggested and possible decoding processes
emerge as pointg in an argument in which you are asked to join.

The severc restrictions imposed by the aconomics of the decoding process
enforce us to impose a discrete structure upon the (hue) ~brightness—
saturation continuum (four dimensional but not a vector space) and so
restrict the choice to the user. The model proposes sixty "colours",
five saturation levels and a linear, five point, grey—-scale. Even this
medel can not be implemented by start-oi-service—day since empirical
work wmust be done at the FR80 before the spectral characteristics can be
modelled adequately.

Initial service must be the provision of pllmarles and secondaries with
little control over grey level and saturation and with user—-improvised
tertiary mixing. 1 propose we say little about the limitations at the
outset - the possibilities, after a little work has been done, are quite
jmpressive.

1'% PREAMBLE

The colours to which we attach the names "Red", "Blue" and "Green" were
demonstrated by Maxwell to be a necesssry and sufficient set for the
production of any (Subjective) colour as perceived by us. He termed
these the Primary" colours and demonstrated a sort of "Vector Diagram"
in the plane - his celebrated "Colour triangle"



" Additive

This followed from experiments in which lights of the three primary
colours were sunerposed on a white secreen in different proportions and
it was found that all colours including "white" were obtainable.

Note that the complete absence of Green is denoted by the point of
intersection of the BR side and the G altitude in his colour triangie.

This principle forms the basis cf the "Additive" colour systems (the R,
G, B dot rriads on a colour CRT for instance) in which Red, Blue and
Green lights are mixed+. The altitude/side interecepts in Maxwell's
colour triangle denote three other colours, "Orange', "Magenta' and
""Cyan" which may be considered "Secondary' in the sense that they denote
the absence in each case of one primary from a "White" source. or the
presence of two.

It is instructive to think of:

*Orange - as "All but Blue"
fagenta as  "All but Green" 7%
Cyan as  "All but Red"

This leads to the term "Complementary Coclours" for the set (0,C,M) and
the representation:

Subtractive

C B M
which is the inverse of the Maxwell colour triangle in that if we were to
mix dyes# of the three secondaries (0,C.,M) in roughly equal proportions
we should obtain on our screen NOT RED + NOT GREEN + NOT BLUE, according
to 1.1 and this is, of course, black ie no light at all. The subtractive
principle is used in, eg, colour television cameras (sometimes) and is
the basis of the FR80 colour system.

The FR80 will be supplied with a set of secomndary filters installed

(0,C,M). If the tube phosphors are of such a mix that we get an acceptable
white with no filters in place then all will be well. 1If this is not the
case then to produce white/grey/black on a standard colour film will
require three strikes, each with two filters in place for a given intensity:

+ pigments, which selectively reflect, have the same effect.

= I use "Orange" rather than "Yellow" since "NOT BLUE" is distinctly
redder than the standard yellow (Sodium light).

ie filtering agents or filters through which the light passes.

i

T =



Strike 1 O + M - Red ) combine on film to give ) but see sec. 6:
Strike 2 0 + C + Green ) ''geutral on the intensity) ""two-strike
Strike 3 C + M + Blue ) Scale Black-White ) white".)

which is vather cumbersome. (But note at no time will all three secondary
filters be in position since this stops all light). If there is a
spectral deficiency in the tube face then I suggest we 1nVLst1gaLe the
possibility of installing a permanent filter tc correct the "raw'" tube
light output to 6666°K colour temp (midday high altitude sunlight).

This would not affect the operation of the, supplied, "dynamic'" filters

-~ indeed it makes if far easier to calculate their effect but, more
importantly, it enables us to represent the Grey scale with no filters
spec1f1ed ~ it 1s on the assumption that we can cbtain white 1light (say
6000° K) from our tube that the following system is suggested.

2 USER INTERFACE - CODING

We have seen that "Colours" are elements in a pseudo-vector space of three
dimensions (ie the necessary and sufficient basis consists in three
elementary colours - we could liken this to a vector basis). It is
therefore necessary to supply only three numbers - an ordered triple
(a,b,c) tc specify any "Colour" in our perceptual experience. We must

not expect the user to do more, given the same basis.

A glance at fig 1.2, though, shows that we are ré¢presenting the whole
"colour space' on a 2-D sheet and, given an origin, a 2-vector will
indicate any colour as a displacement from that origin. In a crude
model, with no corrections for the spectral characteristics of the whole
system (tube face-filters - film - processing of film) we need oanly two
numbers from the user with, say, the cyan vertex as the understood ~
origin.

Subtractive ''two-vector®
colour specification

By this means we are obtaining two numbers whlch can be processed to

obtain the quantities "hue" and "saturation" but note that this

saturation is the inverse of term used in "The Trade' since the centre of
the subtractive colour triangle is black (1.1) and so no "Pastel" shades are
possible unless we leave the triangle. (The centre of Maxwell's colour
triangle (additive) is white and so a set of nested similar triangles give
less saturated colours - pinks, apple green etc.) With our system we

must artificially introduce lower saturation by overstriking with white
(hence the need for "unfiltered" white).

Hue and saturation are not sufficient, however, for the user he must be
able to control the (absolute) intensity of his images and the minimum
specification, by the user, will be the triple:

e



(hue, saturation, intensity) P

. and our job is to decode this triple iun as simple a way as possible.

- MACHINE INTERFACE - DECODING

Colour photography is bristling with problems - the Silver halides are
only really sensitive to blue light; the exposure process is logarithmic
in nature (since exposure of a new plate sensitizes, say n out of the m
silver halide molecules; further exposure of the same plate has oniy

m-n molecules to affect -~ effect is inversely proportional to (integrated)
effect to date » log law). These are the two problems that affect us as
decoders. Manufacturers build filters into their films in an attempt to
get a "pan chromatic" (Sic) response over the visible spectrum - we shall
have to correct for their inability to do this satisfactorily. The
exposure problem is greater in that we are giving the user the ability to
specify intensity but we shall be overstriking whenever he calls for an
unsaturated colour. Our control over exposure resides in our ability to
specify both intensity of the spot and number of strikes per line element.

For grey level exposure ("black and white") if we attempt to plot exposure
ve strikes vs intensity we obtain a stepped surface. In a projection of
this surface on to this page we obtain a family of curves:

exposure ‘ — ot Soist il
2 strikes

///,/”’/ 1 strike
d .. intensity

If we interpret the user's specification of intensity as exposure (ie the
density of silver grains in the negative) then we can calculate the
strike/intensity combinatiocn to provide a linear grey-scale for him.

Of course we must expect a family of curves similar to figure 3.1 for each
primary colour, I hope that a translation is all that is necessary to
correct for colour.

I suggest that we produce colour charts (reproduced in the User Guide)
by means of the model system described below. The Manual then becomes
part of the system in that it provides the coding function; closure
results if the colour chart reproduction in the Manual is a good one.

4. TIE MODEL~CODING

I suggest exploiting the relative insensitivities in our visual perception
to:

(i) changes in grey level,.
(ii) changes in saturation, and
(iii) the subtler changes in hue

in order to represent these quantities on discrete scales (in the FR80
with the grey-level option these scales are almost continuous!).



The basic representation must abandon the Maxwell triangle in favour of
circular chart. Immediately twoc possibilities arise:

Use "additive" formalism+ and have decreasing saturation

towards the centre, with white at the centre,

Use "subtractive" formalism+ having constant saturation
with, of course, black at the centre.

I suggest five annuli

: and twelve radii thus partitioning the cha i
sixty cells: e A

Fig 4.1

The number pair (i,j)}, ie (1}.5125, Je Clic..d will epgcily fhe call.

From the users' point of view 1 and 2 are equivalent although we must
abandon one in favour of the other exclusively before publishing.

Possibility 4.1: the number pair represents (hue, saturation) and we must
allow the user to 'rotate the chart” upon a copy of itself to give him

the faciliiy to generate tertiary colours and we calculate the white
overstrike/intensity to provide the exposure as specified in the number-
triple (2.1) - the user now must send four numbers

(huel, hue2, saturation, exposure) 4.1

Possibility 4.2: The number pair represents (hue, admixture with other
primaries/secondaries) and in a sense is just the inverse with respect
to the boundary of the chart and the ''chart rotation" is not required by
the user but a saturation (white mix) figure is, as is an exposure level.
The four numbers the user now sends are:

(hue, mix, saturation, exposure) 4.2

The major criterien for choosing between 4.1 and 4.2 is ease of representation
of the system in the User Guide. The decoding of one offers no advantage

over that of the other since the colour/exposure space is four-dimensional,
however we represent it.

In representing the system to the user: for 4.1 we provide six separate
circular charts numbered l...6 each being the result of the superposition
of the basic chart and 0, 1, 2, 3, 4, 5 increments of w/3 in the rotation
of the "overlay"; for 4.2 we provide 5 charts wherein, by white over-
striking of the whole pattern in increments from chart to chart we
represent decreasing saturation.

(There is a trivial difference in the range of the elements in the (i, j,
k, 1) quadruple in that (1,..5) becomes (l,..6) for one element in 4.1.)

+ NB these are purely formal distinctions (psychology-at-work!).
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