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This paper concentrates on defining the final SPOOL system, with the
var i.ous stages required to get the job done. Other papers will
describe the systems on the two machines in more detail. However,
i~ is affected considerably by the timescales for the Host software
(SF:ROGS,POLYGRJ...PHICSete) 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
SPOOL) will have the following format:

Record Name of FR80 accounts program

Record 2 Monitor eo~uands (probably none)

Record 3 Data for leader frames, zero frame count

Filemark

Record Name of FRSO program to be selected

Record 2 Monitor commands to perform standard (or required)
settings of parameters

Filemark

Re co rd Data for FR80

etc
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Filemark

Record Name of FR80 accounts program

Record 2 Monitor commands (probably none)

Record 3 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' tv include the program in the FRBO which decodes the tape -
thus 16 mm output with 4 msec vectors is treated as a different
camera from 16 mm output with B msec vectors (since different FRBO
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.

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 earners, 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.
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3. EMPTYING SPOOL

To ensure a good turn-round, SPOOL should be emptied reasonably
frequentlyo The current SPOOL provides a fixed number of blocks
per user, and so reqaires 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 3ufficient number of users to
prevent frequent holel-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 snme extent by introducing
more than one SPOOL area ahd using one or the other. On the 1906A,
where SPOOL areas wi.Ll. 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 availabl~ 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). H'ith this bad, it is unlikely that a second SPOOL
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
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that it is better for at least one Host system to l~ite the records
correctly before any attempt is made to alter the SPOOL (rather than
the reverse) for the following reaions:

(I) 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 ~~ite 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 frum other
packages will still work.

(4) The SPOOL system on the 360/195 1S 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 ~VTitten 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 to leave such jobs to wait.
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5.2 Disadvantages with Current Syste~

0) 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-SPOOL 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 usable.

(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.

(L.) Clash messages for SPOOL areas should invoke an automatic wa it ,
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 eacu 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 wrLte the operation details
as ~ 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.
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APPENDIX

--

Current 1906A SPOOL Layout

Exofile ACLGRAPHICS , 87 cylinders (3145K words)
256-ylOrd buckets, all checksunmed .

25 users have 502 data buckets + 1 information bucket each.

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

Disc Layout

Bucket 1
2-26

27-30
31

File Control
User information buckets
Not used
Start of data area

File Control Bucket Layout

Word 0 Indicates room for another user, or no room

Date of I""+- emptY1.ug"'""' ...
2 Time of last emptying

3 Date last used

4 Time last used
5

6 Number of jobs 1n SPOOL

7 Date of last emptying 1n characters
8

9 Time of last emptying 1n characters

10

User Jnformation Bucket Layout

Word 0-2

3-5

6-17

18

19
20

21
22

23
24

25

26

Username

Jobname

Person's name

Date written

Time written

Date written, 1n characters

Time written, 1n character

Number of Data Blocks

Number of hardcopy frames
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27 Number of microfilm frames

28 Not used

29-34 Time and date entered--here"hen file is emptied

35 Device indicator

36-254 List of data blocks which are followed by filemarks
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It is customary to add extra frcmes to the front of a graphics job,
and sometimes to the end as well. These serve the f'oLl.owi.ng functicns e

(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
microfilm, for the Owiler of the output.

(3) Provide date and time of run.

(4) Provide jobname of 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)
Frame with cut mark
Frame \-lithforms flash
Frame with box and diagonal lines
Username in large letters
Jobname, date and time

(6)
(1)
(I) , (2)
(5)
(2)
(3), (4)

"

The followi.ng suggestions deal with the requirements on the FR80.
Eventually, it should be possible for FR80 software to generate
leader frames automatically.
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(1) As long f1S the first leaJer frame is easily recognisable,

there is no need for a specific cut mark.

(2) The registration frame has little relevance, and is no longer
requirea as a separate item.

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

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

(5) The Laboratory !lame 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 nam~.

Frame with username III 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 tvlO picture frames. The username letter size need not be so large.
However, t1;JO frames may well be required on 16 rom, to ensure that they
are not missed.

gm
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1• INTRODUCTION

MOGS (Hini Output Graphics System) is a simple and fast graphics package
available on both the 1906A and 360/195. The. aim has 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 is likely that users of
this package will, at some stage, wish to use more sophisticated graphics
facilities and, consequently, this package will look at the user level,
as though it is a subset of SPROGS. The main out.pvt device i!; the FR80
but other output devices can be de.fined as debugging aids.

2. INITIALISATION

MOGS is a set of FORTRM~ 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 1S

allowed in any program run). This is achieved by calling one of the
following routines:

(I) FRC16 combined camera, 16mm on FR80
(2) FRC35 combined camera, 35rnrnon FR80
(3) FRS16 16rnrncine camera on FR80
(4) FRHFCH microfiche camera on FR80
(5) FRHARD hardcopy camera on FR80
(6) TKTRON Tektronix 4010 storage tube
(7) HPACK Hewlett-Packard pen piotter
(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 hel
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requires after the program bas been loaded. If only a sub3et of the devices
may be required by the user, the other device routines can be replaced by
dummy ones by inserting calls to the following routines in the program:

(1) NOFR
(2) NOTK
(3) NOHP
(4) NOLP

FR80 routines for all devices
Tektronix 40!0 routines
Hewlett-Packard rou~ines
Lineprinter routines

For example, if the user wants to output to either the FR80 16~m C1ne
camera or the Tektronix 4010, the initialisation calls could be:

CALL DVALL(I)
CALL NOHP
CALL NOLP

The calls to the routines NOFR ete must. appear 111the program but need
not be obeyed.

The initialisation routines set the coordinate 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 ow~ coordinate system
for defining where lines and characters arc 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 sccross the complete plotting area from bottom-left to top-right
would be dravm by specifying its starting position as (0,0) and finishing
position as (16383, 16383). The devices ovm 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 to 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 wh i.chlines 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 16mrnand 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 on the use to .
which the output is to be put. For example, the 16mrncamera can record
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so 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 defillcd 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 usually a setural
coordinate system for the output which reflects the problem. MOGS allows
the user either to 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' ovm 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 LHlITV(XNN, '{MN,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 anywher-e on the plotting arca , Hoveve r,
attempts to draw outside the plotting area will cause incorrect graphical
output to be produced. Full 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 16~m and 35rnmcameras 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 initia1ised 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(O.O)

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(l.O)

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 LUUTV. The system is initialised with
region 1 selected. A possible set of instructions is:
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CALL STSPR
CALL FRSI6
CALL REG10N(O.0)

.CALL VEC(3106.0,4578.0, 13278.0, 11806.0)

The output device is defined as the FR80 16!IiI11 cine camera and line
drawing is defined in raster coordinates. The call to VEC will produce
a diagonal live from one corner to the other of the 16mm cine frame.
The same result could have been achieved by:

CALL STSPR
CALL FRSi6
CALL L1]\'[1TV(0.0,0.0,4.0,3.0)
CALL VEC (0.0,0.0, Lt. 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 ~n terms of the
complete plotting area:

CALL STSPR
CALL FRS16
CALL LIMIT(O.O,O.O,1.0.1.0)
CALL VEC(O.I896,O.2794,O.8I04,O.720q)

5. LINE DRAHING

Line drawing is defined with respect to the coordinate system currently
being used. For a number of the line drmving routines, the line is
drawn irom the current plotting position which will be defined as
(XPOS,YPOS). Each line drawi.ng routine resets the current plotting
position to the end point of the line. The possible routines with
arguments are given below. All arguments are real.

SUBROUTINE VEC(XI,YI,X2,Y2)

This draws a line from (Xl,Y1) to (X2,Y2) and sets XPOS=X2,YPOS=Y2

SUBROUTINE TOXY(X,Y)

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

SUBROUTINE TODA~(DX,DY)

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

SUBROUTINE TOX(X)

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

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

SUBROUTINE TODX(DX)

This draws a line from (XPOS,YFOS) ~:)(XPOS+DX,YPOS) and sets XPOS=
XPOS+DX

SUBROUTINE TODY(DY)

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

- 5 -



-

(3) Mono/proportional Spacing ! text can be output so that the distance
f=om the left of one character to the left of the next is equal
~or all characters. This is called mono-spacing. If the characters
are 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.proportional flpac:!.ng.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.

(5: Charact:er Rotation : although characters will normally be output on
a horizontal line~ it is 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 of 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 STYFE 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 cal1s 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 1S 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.
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SUBROUTINE LNSP(Y)

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

SUBROUTINE CHOCT (R)

This defines the character rotation to be used for subsequent calls of
HTEXT. If R=O.O, no rotation is specified while for R values between
].0 and 7.0 it defines a rotation of Rx4So anti-clockwise. If no
rotations is available on the selected output device, this routine will
have no· effect.

SUBROUTINE TY?NMB(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:

XI=O,O, E format, field width XJ+7
XJ=O.O, I format, field width XI+l
XI,XJ#O.O, 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 curyent
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,
~s 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 is 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 b~ output at the current typing
pos~t~on. The code numbers for the complete character set are given in
Appendix II.

SUBROUTINE HPAGE

This routine advances the film and sets the current typing position to
the top of the page. It is equivalent to:
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CALL ADVFLM
CALL STYPE (Xt·"!.I."l",YMX-'Y)

where Xl"IN,YMXare the argumne ts to the last call of LINIT or LHUTV
and Y is the character height defined by CHHT.

SUBROUTINE HLINES(N)

This routine resets the curre~~ typing position to a pos1t10n 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 (SX,SY), the new
typing position will be '(XY.u'l",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. COLOUR AND INTENSITY

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

SUBROUTINE COLOUR(X)

The argurr.entX 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 Nagenta in the light path. These
are specified by the following X values:

X:::1 .0
X=2.0
X=4.0
X=8.0

CYAN (blue/green)
YELLOW (green/red)
MAGENTA (red/blue)
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:

X=3.0
X=S.O
x=6.0

GREEN
BLUE
RED

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 1=1,2,3 et:c coincides with
X values 1.0, 2.0,4.0 etc.

- 8 -
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No colour output is available on either the Tektronix 4010 or the Li.ne+
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 ° to
255 specifies the intensity for all subsequent drawing until a further
call of INTNST occurs. .

Due to the characteristics of the light output from the FR80 tube, it 15

likely that different intensity levels may be required for different
colours to get a reasonable 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. Auy calls of the subroutine COLOUR will be ignored.
If Z is set to any other value, only those 'colours whose binary digits
appear both in Z and X (the argument of COLOUR) will be output. For
example:

CALL COLGL(I.O)
CALL COLOUR(3.0)
CALL VEC(I.0,1.0,2.0,2.0)
CALL COLOUR(2.0)
CALL VEC(2.0,2.0,3.0,3.0)
CALL COLOUR (I.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 order. The setting produced by COLGL will cause
only those lines drffiVUth~ough the CYAN filter to be output. The mal.n
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. Th~ 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.

- 9 -
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SUBROUTINE ADVFLM

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

SUBROUTINE ENDSPR

This routine should be called once the graphical output has all been
produced. Failing to call E~'DSPR may result in the graphical output not
being generated.

SUBROUTINE FLEMK

~his routine outputs all the graphical information up to this point and
then OULputs a filemark.

SUBROUTINE RDLIB(PKJNN)

This routine can be used to read standard background graphical output
Luto 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 COM}10N statement somewhere
allocating sufficient store for the background information. For example:

COHHON !HOGSLB!DillfriY(5000)

The name used in the array declaration can be anything.

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

SUBROUTINE DRAWNM(HYBKGD)

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 -
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APPENDIX I

CA.~RA IHAGES

I. FR80

The complete FR80 platting area has coordinates 0 to 16383 in both the
X and Y directions. Each camer a is c(:~:-,ableof photographing only part
of the plotting area - the apertare plate ensures that plotting outside
its bounds is not recorded. However, if eutput is produced over the
complete area allowed by the plate, the images on consecutive frames
overlap. Consequently, it is usual to restrict plotting to at least an
area such that two consecutive frames abut. For. J6mm and 35rr.I1lcine film,
the frame area is even smaller with a gap between consecutive frames.
Where appropriate, the three areas given above are defined.

Camera XWIDTH YWIDTH XMIN YMIN XMAX

8020 combined 35mm

Aperture
Abutment
Cine

16383+
16383
16383

13376
12510
12290

o
o
o

1504
1937
2047

:,16383
16383
16383

14880
14447
24337

8020 combined 16mm

Abutment
Cine

6938
6938

5016
4930

4723
4723

5684
5727

11661
11661

10700
10657

8021 16mm one

Aperture
Abutment
Cine

10172
10172
10172

8579
7353
7228

3106
3106
3106

3902
4515
4578

13278
13278
13278

12481
11868
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 XHX YHX 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
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2. TEKTRONIX 4010

On the !906A, the visible part of the pLot tLng area is defined as between
(224,0) and (1023,779). This stops GEORGE responses, wh ich appear on the

. . h .' 1 ' .,.,,' ib lleft of the screen, from oDscur1ng t e grapnlca~ Image. Lac V1Sl e
part of the plotting area may be defined differently on the 360/195.

3. HE'V,TLETT-PACKARD

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

4. LINEPRINTER

The visible part of the lineprinter area is defined as (0,0) to (60,60).
The who le 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 -



APPENDIX II

·.MOGS CIL~\.RACTERCODE NUHBERS

HEX 0 1 2 3 4 5 6 7 8 9 A 8 C 0 E F

OCT 0 1 2 3 Lt·· 5 6 7 10 11 12 13 14 15 16 1-;

ox OOX

lX 02X

2X 04X

3X 06X

4X lOX

5X 12X

·6X 14X

7X i6X

ax 20X

9X·22X

·AX 24X

BX 26X

ex 30X

ox 32X

EX 34X

FX 36X

vII a

aI• - T

If $ % 8. )•• ( t

o 1 234 567 8 9 < = > ?

I' J K Lo E F G H t1 N 0A 8

P Q R 5 T U V W x y z ( - ] .•'
I~ k If hb d 1c e 9 m n 0a

p q r 5 t U v w x y z ( )

CO CO·UN CO CO UN UN UN UN CO CO £0 CO CO CO CC

UN UN UN UN UN UN UN UN UN UN UN UN UN UN UN u~;

.J * * .•
A ~ ~ UN ·UN UN UN UN UN UN UN UN UN UN UN U,;

UN UN UN o 0 0 UN UN UN U\• ~ e

UN UN UN UN UN UN UN UN UN UN UN UN UN UN UN U~;

UN UN UN UN UN UN UN UN UN UN UN UN UN UN lJN u:·

UN UN UN UN UN UN UN UN UN UN UN UN UN UN UN U~;

-..
u

\

I

UN-UNSPEC I F I [_ j1"--------_._----------------------_. ;.-,

NU-NULL CO-CONTROL
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.1 • INTRODUCTION

The purpose of the visit was to gain same operating experience of the
Leeds COHP80, and generally observe how they organised the workflow,
manning of the COMP80, and III 5010 film p.rocessor.

2. H1\.RD~]ARE

2. I COHPBO

16K Store
256K Disc
1 7-track tape deck
1 9-track tape deck
Character Generator
Vector Generator
High speed page print feature
Hodel 8023 35mm Unsprocketed Camera

8025 105mm Hicrofic~e Camera

2.2 Processor

5010 Film Processor
Hunts Chemicals used (supplied v~a III)

2.3 Film Types

,.
3Smm Kodak Dacomatic A

Ilford Ilfodata Com
10Smm Kodak Dacomatic A

Fuji Microfilm Neg
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3~ OPERATIONS

3.1 General Hanning

Leeds operate a 3-shift system, very similar to the one used at ACL. A
shift consists of 20 people f,lOOSetasks involve manning the System 4/70
Receipt and Dispatch, Job Assembly, Number Information Service (NIS) and
COMP80.

3.2 Manning COMP80

l-Jhen the machine was installed, approxim£.tely 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 greener pasture - the service and
quality vas still veT'..!gocd , Staff changes and introduction of 3-shift
working left them short of operators; it was then decided that the
manning of the COr~80 was the responsibility of the shift. The quality
and service has since declined. They are conscious of this and are
trying to 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 ~s layed down for each camera and the tape
decks; it 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 squeezers 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 ~s produced and processed before any other work is
carried out. The maximin density of the film is established using a
~~CBETH TD-504 densitometer; the reading must lie within certain bounds
before proc.essing can continue. The film is then viewed on a CAPS Page
Reproducer) screen size, is up to 30" :{20"; or NCR microfiche viewer, to
check on the focus. A 60X or lOOX 'microscope is also available.

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

- 2 -
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5. WORK LOAD

The maj ority of the operators' work was dot•.e.by the evening ~nd night
shift. The time for each job varied but normally they were ~n 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 d.ay. During the day shift,
operations had first callan the machine, but it Has 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 ~as gained during the week, but
a better understandi~g 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 ~nd tapes, ~ccess to darkroom, storage erea
for cameras and camera dolly (latter ~s not highly manoeuverable).

(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 filTIlstock 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, plus equipment used for
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 operation 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 ,vi th the engineer.

7 • S lJHY..ARY

Although little operating experience was gained on the ~isit, a better
understanding of the system was achieved. It appeared that it was small
items that caused most concern, these shou Ld 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:

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

(2) The High Speed Page Print feature is not used and only
mono-spaced characters are output. Text output does go 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.

(3) The font used in the package has a chara~ter height varying
from 15 to 370 raster positions. This is larger than.any of
the fonts available from III.

(4) Neither the Start Job nor End Job commands are used.

(5) 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.

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

(7) Print statements do not allow more than 256 characters per
co~~and. The reason for this 1S unknown.

(8) The Vector Family command is not used for graticules.

- 1 -
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(9 ) SD4020 overstriking has
and spot size changin~.
the following settings:

oeen converted into a mixture of intensity
A par2rneter between 1 and 10 causes

,'Parameter Itit~1::-sity 'Spot Size

1
2 :2 1
3 3 1
4 4 2
5 5 3
6 6 4
7 7 5
8 8 6
9 8 7

10 8 8

(10) The Control Interrupt co~~and ~s used to output the time to
the teletype, scnd messages to the operator, and generate pause
control levels.

(11) 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

gm
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Because only one C2!'!lCracan 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 necess~ry
requirements.

I. POINTS TO CONSIDER

1.1 Types of Sam~_s

TYPE
Hardcopy
35mm B&W
35mm Colour
16mm B&W
16mm
16mm
I05mm

Colour
B&\.J
Microfiche

MODEL
8060
8020
8020
8020
8020
8021
8032

The ordering of 35mm/I6rrnn,B&W and Colour on Models 8020 and 8021
really depends on:

(I) whether present SD4020 cassettes are compatible, or

(2) whether changing from 35mm to 16mm on Hodel 8020 is eaS1er
whilst CMilera is bolted to light-source, or

(3) 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.
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1.2 Expected Workload

This is difficult to forecast, but indications are ava i.Lab Le from
studying present workload and r eplics to FRSa q~:estiollnd.re~. The
added facilities may encourage users to experiment for a wh i.Le ,

Appendix 1 gives a breakdown of the size of jobs run over a 4-mollth
period.

Appendix 2 times when types of jobs run on SD4020.

Appendix 3 answers to FRHO quest:i.vnnaires.

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 90 ft each end.

SPEEDS

TYPE

105mm
35nnn
16m."1l

FT/MIN

9t*
14t*
18t

OVERHEAD on LEADER FRAHES/FT

20 m1.ns 400 to 800
14 mins 16
1 1 mins 40

*speeds used by LEEDS CC, used for ~ssessment
testimated

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

Hardcopy is processed separately, approximately 20 frames/min.

1.4 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 answer1.ng the question "how long is a p1.ece of string?"

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

2. CONCLUSION

2.1 Interest

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

- 2 -
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a little way hehind. Strip charts have only half as much interest as
the others,

2.2 Hardcopy

The majority of users use hardcopy producing less than 50 frames and
most wi sh to remain wi.th hardcopy. Those who considered changing
opted for microfichl2, then 35m:r..The two 100 [rames+ users wished
to remain with hardcopy. The 300 frames+ user (Appendix 1) has
not returned a questionnaire.

2.3 35mm

~1ost users here require less than luO frames, the 500 frames+ users
are :GPRA02 whose work is mainly run in the evening/night shift by
arrangement and a 360 user who has an interest in microfiche.

2.4 16lih."11

Most users here require 100 franles+,with the bulk requ~r~ng 300-1000
frames. Two 1000 frames+ users showed an interest in microfi.che.

2.5 Film Processing

Microfiche has the largest
7200 frames (approximately
anything over 1000 frames.
to process including leader.

overhead but is faster for anything over
400K,lines); 35mm is the slowest for
A full cassette of 16mm would take 35 mins

3. ORDERING OF CAHERAS

T~ 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 vi rh; 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 d2Y 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 hrsand 0500 hrs, as this would
allow for all work received by 0500 hrs to be returned by 0930 hrs.

- 3 -
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5. PRU1E SHIFT SCHEDULE

0900 1000 Sys Dev
1000 1020 Hic.rofiche
1020 1110 Hardcopy
1110 ]240 Com-Dined 35/16 - 13f,H 8.!1d Colour
1240 1310 16mm - 8021
1310 1330 Not scheduled
1330 Il.30 Hardcopy
1430 1450 Hicro£iche
1450 1530 Combined 35/16 -- m~,l? only
1530 1600 16nuu - 8021
1600 1630 Hardcopy
1630 1800 Syc Dcv - 'f' required~~

No schedule has been at tenpt ed for the evening or night shift, as one
operatot'will have processing cf B&W,and maybe some colour, as wel.L
as the FR80 operating to contend with. Priority here ~.;rillbe given
to larger jobs and to ensure a completion of microfiche work by
0900 hr s ,

- 4 -
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APPENDIX 1

BREAKDOIVN OF SIZE OF JOBS

HA..'lUJCOPY

FRAMES OCTOBER . SEPTEHB:SR AUGUST .JULY

I - 25 243 412 421 508

26 - 50 58 88 65 62

51 - 100 23 28 22 24

101 - 300 15 14 6 7

301 - 100 2 6

TOTAL 341 543 516 607

35rnm

1 - 25 22 38 72 67

26 -.50 25 50 18 10

51 - 100 3 4 9 9

101 - 300 3 7 15 24

30i - 500 0 2 12 13

501 - ]000 8 11 28 48

1000+ 9 10 6 2

i6mm

1 - 25 14 7 4 9

26 - 50 2 6 a 5

51 - 10C 13 5 2 4
101 ft. 300 38 32 7 24

301 - 500 43 41 34 59

501 - 1000 58 66 32 134

1000+ to 7 21 24
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APPENDIX 2

NUN£ER OF JOBS RUN EACH HOUR

JULY
1974

HRS RRS "T" C' HRS HRS HRS HRS HRS HRS!h::.~

0800 090G 1000 11CO 1200 1300 1400 1500 1600

HARDCOPY 9 74 93 137 11 95 40 53 85

35mm 0 17 18 33 14 18 12 26 *
16mm i2 22 43 10 41 48 22 14 *

AUGUST
1974

HARDCOPY 0 114 106 80 9 77 42 41 28

35nun 0 16 ~...• 9 ...• 20 26 8 20 *L.J ..
16mm 0 2 ...• 16 ., 15 18 4 5 *_" ~

SEPTEMBER
1974

HARDCOPY 2 163 47 110 23 39 25 65 41

35r:nn 0 17 2 13 2 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 0 16 11 10 6 9 7 4 3
16mm 0 17 23 12 9 20 16 ]0 17 *

*Processing continued during evening/night shift on some occasions

- 6 -
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APPENDIX 3

RETURNS FROM 360 TJ8ERS::::34

Interested = 25 Not Intere.sted= 7 Internal - 2

Interested in:

Microfiche Grey Levels Colour Strip Charts

14 8 14 7

If hardcopy slowest change to:

Microfiche

5 2

Stay with hardcopy

12

35nnn l Smm

Present Usage:

Type Number of Frames

10 50
4

100 500 1000

HARDCOPY

16nnn

4 ."lL.
2 2

35nnn 2

RETUhNS FROM 1906A USERS

Interested 28 Not Interested 8 Internal = 27

Interested in:

Microfiche Grey Levels Colour Strip Charts

18 17 20 6

If Hardcopy slowest change to:

Microfiche 35nnn 16nnn Stay with hardcopy

10 9 2 16

Current Usage:

Type Number of Frames

10 50 100 500 1000

HARDCOPY 4 22 4 2

16mm 2 4 5
35nnn 4 3 0 2

gm
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1. INTRODUCTION

Three types of output were analysed to give -an overall view of thp.savLngs,
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 only requ~re
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 II 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 t;rhichof the character strings is_software l Hardware
character strings on the SD4020 would use significantly few~r words but
the SCFOR package appears to generate a lot of redundant code. The
vector drawing produces a saving of about 40% and character drawing
saves about 50% using the FRaO tape format ..

1.4 Conclusions

Major savings occur wi.th the FR80's ability to draw long vectors and its
greater range of charaeter 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 Nffi1BEROF S~~L 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 /FRHE (files are all
called SPOOLFILE).

The parameter string for the job may take two ma1n forms:

(1) jobname,params the first occurrence of 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 "param s' specify which frames are required. For example:

FRAMES 6-10,FRAMESI5-16,FR&~S20,FRAMES25-END

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

2. AFTER PART (1) ABOVE HAS BEEN COMPLETED

The user may now look at the frames he has produced V1a a Tektronix.
He could issue the command ;

LF SPOOLFILE(n/FRME)

which would produce the same result as the macro suggested below. 'I'he
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.

- 1 -
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Thereforef a macro named FPJ~ is suggested:

FRAME n,E Lists the file SPOOLFILE (n/FRI\MJ::)and crases
when finished

FRANE n Lists the file SPOOLFILE(niFRAHE)

FRAME ERASE - Erases old SPOOLFILEs

gm

- 2 -



SCIENCE RESEARCH COUNCIL

A7I.,AS CONl)UTER LABORATORY

F R 8 0 D I S C U 5 S ION

-

PAP E R 1 0

Proposals concerning the operation of
the FR80/1906A spooling system

issued by
J R Gallop

5 February 1975

DISTRIBUTION: FRAH RB Al\TB PAD AHF

JRG Jw"'EL

MFC

PMN DVR RETJMR

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

1. INITIATING THE REMOVAL OF JOBS FROM DISC TO TAPE

This will be under the control of the I906A operators, usually in
consultation with the FR80 operators. The following commands should be
available to the operators eventually:

(a) DO PR80, cameracode

(b) DO FR80FU

(c) DO FR80CP

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

CLI6
BWI6
CL35
mDS
CINE
FICH
HC
HCI
HC4

ALL

Combined c~era
Combined c ame ra
Combined camera
Combined camera
I6mm cine camera
Microfiche camera
Hardcopy camera
Hardcopy cam~ra
Hardcopy camera

colour/I6mm film
black and white/16mm film
colour/35mm film
black and white film

I-up or many-up jobs together on one tape
I-up jobs only (maybe u~necessary)
many-up jobs only (in order to exclude
I-up jobs from the prime shift if
necessary)

All jobs in the spoolfile are transferred to tape, except
those which are to be retained for viewing purposes.
HCI-type and HC4-type jobs will be put onto one tape.

Format (b) determines which camera has the most ready jobs in the
spoolfile and outputs those jobs. Camera HCI 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:

- 1 -
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***********************************
FR80. SPOOLFILE IS FULL
PLEASE TYPE 'DO FR80FU'
***********************************

iollowed by the question:

HJ:vE YOU TYPED 'DO FR30FU'

If the spoolfile Ls nearly full (z> (maxi munr-number+of-e j ohs nn.nus 5) or
=>15 where x is the number of jobs), each graphics package trying to
add to the spoolfile will display on the operators' console:

***********************************
x JOBS IN FR80 SPOOLFILE
ASK FRSO OPS OR 'DO FR80FU'
***********************************

In this case, the 1906A operators can either startup 'DO FR80FU' or
consult the FR80 operator to discover which camera is scheduled next
on the FR80. The operators will be able to query the state of ~he spool
for each camera (Section 2), to help in making a decision.

Format (c) shoulu be used if it is suspected that the spoolfile 18

corrupted; a graphics package will inform the operators of this if one
of a number of integrity checks fails. The macro FR80CP (CP stands for
corrupt) will transfer all jobs from the spoolfile to tape, whe t.her or
not they have beep.marked as being "to-be-retaint!d". The job wi II print
out vital blocks of the disc to allow system programmers to examine the
file. The job THill 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 gr aphics output. The diversion of graphic output can
be achieved in one of two ways; either each macro (3) must be changed
when the disc fault is discovered or the spoolfile specification should
he changed so that it can itself indicate !!known to be unusable" (for
instance, word IS of the File Control Bluck could be 0 if file OK and 1
if kno~vn to be unusable). 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

EithE:r 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:

(a) DO FReO,STATE
(b) DO FR80,STATE,cameracode

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

m JOBS IN SPOOLFILE FOR FR80
n JOBS READY TO BE OUTPUT

- 2 -
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"Ready to be output" means either that no deLay as required or that the
delay has expired.

In format (b), the cameracode must be one of the codes in the list HI

Section I. If it is not ALL, then information is printed for the
specified camera, for example:

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

If the cameracode is ALL, the information 1S printed for each camera thus:

m JOBS IN SPOOLFILE FOR FR80
n JOBS READY TO BE OUTPUT
CL16= ••• BHI6= .•• CL35= ••.

etc
B\V35=•..

3. INFORMATION PROVIDED FOR THE FR8u OPERATORS:

The readout job will produce a piece of output for the FR80 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 output should include:

username and jobname and data base details
date and time job started 0n the 1906A
which graphics package
number of FR80 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:

"end of data for camera ..••..•.. "
number of jobs
"last 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 l..•ith this run ... see above for details"

- 3 -
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/f. Dl:~PLAYS TO ) 906b. CPEH.ATO?-.sHEILE TR...\1'jSFERRING TO TAPE

l'h,~. d i.ap Lry r.cque s t i.ug a t.I1P"" to be mount.ed 't7illbe put out b-y the
o~:..umcommand; the job -;vill f ir s t chc ck t.ha t .1 tape is required.

At the c!rld of a run for a par t i.cuLar :::28(0r a , the display will be:

'l'r.'\l'E .•••••• , IS FOR FREO, CA.HERA ••••••••

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

m JOBS RENA.IN IN SPOOLFILE

gm
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I. Spool tapes for the FR80 will normally be 7-track although the
read-out program should have the ability to switch to 9-track tapes

~n emergencies or if an operatuI on the FR80 requires it (9=track not
available initially).

2. The read-out program will use a pool tape which it will keep in
a directory under :GSINOO. As the read-out job will run under

:l1ANAGER,it must be possible for ::Mf..NAGERto take tapes from the pool
for other users. PEB will check this. If this is not possible, the
tapes must reside under :l'1ANAGER. The advantage of having a user
directory, either :GSINOO or :GSINx"cis 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-out program should

issue a display to the operators' console indicating which pool tape
(by number) has been used by it. This wou Ld 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 should be placed
initially in a 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.

5. The FR80 operators will require a job that they can run at a
teletype to release spool tapes wh i.chthey have finished wi rh,

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 information as t.hetime the tape was obtained. The
names allocated to tapes should reflect the camera required on the FR80
and the program (tape name could be FR80-cameraname wharc cameraname is
the same as the parameter used to de-spool). This corresponds to the

- 1 -
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different read-out options. The generati.onnumber of the new tape
should be one greater than ~he last one in this series. The read-out
program should list the sc t of tapes currently owned and give some kind
of comment for tapes that Look exceptional (old or -'1 later generation
number has already been deleted) for examp Le), Initially, the listing
of tapes owned may just be a directory Lis ti.ng,

7. The job to release tapes can be a nor~al 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, generatiofi number and tape number.

8. The interface to the file containing tape names must be sufficiently
well-defined so that PEE can add additional spool tapes to it which

are listings on microfiche. These can b~ deleted by the standard
release program. A name f or the mi.c.rof iche listing tapes must be
defined (possibly FIC}m).

9. 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

correc t form. Care must be taken that the directory and file are
consistent.

10. When the spool tape ~s produced on the i906A, it is placed in the
rack in the machine room just like any other tape. No special

action is taken.

11• The FR80 opera tor ~.,iII 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 en 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
corr.ect output for the vor k is obtained. It will then be moved

to the tape store. At some stage the tape will be,released by the FR80
operator. The tape must be returned to the tape store before it is
released.

13. Th~ 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 be next to

a particular tape and indicate why this tape was being retained for a
particularly long period.

jc
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Princ:i_plesof cclour specification are presented. The subtractive filter
system supplied wi t.hthe FR80 will allow us to Lise subtractive, .addit ive
or a combination of mixings resulting in the release of pigments in prc-ce ssed
colour posi ti.vepaper wh ich additively combine and dyes in colour
poc i.ti.vefilm whI7:h subtractive1y combine to provide---ferOtiaryC0101_!T. s
(violets, browns etc).-------

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

The severe restrictions imposed by the e.conomics of the 2ecoding 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 mode I proposes sixty "colours")
five saturation levels and a linear, five point, grey-scale. Even this
mod(\l can not be implemented by start-or-service-day since empirical
work must be done at the FR80 before the spectral characteristics c.anbe
modelled adequately.

In1.tial service must be the prov~s10n of primaries aridsecondaries with
little control over grey level and saturation and wi.th user--improvised
tertiary illlxlng. I propose we say little about the limitations at the
outs~t - the possibilities, after a little work has been done, are quite. .r.mpre s s t.ve .

1. PREANBLE

The coIoirr s to whi ch .le attach the names "Red", "Blue" and "Green" were
dcmons tra ted by l1a:~nJell to be a necesssry and sufficient set for the
production of any (SUbjective) colour as perceived by us. He termed
these the !fPrimary" colours and demonstrated a sort of IIVectorDiagram"
in the plane - his celebrated "Colour triangle":

- i -
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Fig 1.1 M I C Additive,.... ----...._/

/1 "/ 1
...._

---
R 0 G

This follo~ed from experiments in which lights of the three primary
colours were superposed on a white screen in different proportions and
it was found that all colours including "whit.e"were obtainable.

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

This principle forms the basis of the "Additive" colour systems (the R,
Gs B dot triads on a colour CRT f or instance) in wh ich Red, Blue and
Green lights are mixed+. The altitude/side interecepts in Maxwell's
cOlourtriangle 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
pres~e of two.

It is instructive to think of:

*Oran8e
Hage.nta
Cyan

as "All but Blue"
"All but Green"
"All but Red"

1.1as
as

This leads to the term "Complementary Colours" for the se.t (O,C,M) and
the representation: °

v ,

Fig 1.2 Subtractive

wh ich is the inverse of the Maxwell colour triangle in that if we were to
mix dyes! of the three secondaries (O,C:M) in roughly equal proportions
'V7e 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 secondary filters installed
(O,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. If this is not the
case then to produce wh i tezgrey ZbLack on a standard colour film will
require E.~~ strikes.•each with two filters in place for a given intensity:

+ pigments, wh i.chselectively 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._L

T
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Strike J 0 + M -)- Red ) combine on film 1:0 giv~ ) but see sec. 6:
Strike 2 0 ~, C -)- Green ) , .neut r a l on the intensity) "two-strike
Strike 3 C + N -;.. Blue ) S'C"ateBlack-I,;rhite ) Hhite".)

which is '('athercumbersome. (But note at no time will all three secondary
fil ters be in position since this stops a(i-U.ght). Ie there is a
spectral deficiency in the tube face then I suggest we investigate the
possibility of installing a permanent filter to 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 repre~ent the Grey scale with no filters
specified - it is on the assumption that we can obtain.white ·light (sayo ---,
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 numbeJ:"~- an ordered t:Liple
(a,b,c) to specify any "Colour" in our perceptual experience. We must
not expect the user to do more, given the same basis.

A glance at fig 1.2t thoughs shows that we ;_rerE!presenting the whole
"c.olour spacel!on a 2-D sheet and, given an origin, a 2-vector ",ill
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 only two
numbers from the user with, say, the cyan vertex as the understood
origin.

o

Fig 2. i Subtractive "two-ve ct.or"
colour specification

c
By this means we are obtaining two numbers which 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.I} and so no "Pastel" shades are
possible unless we leave the triangle. (The centre of Haxwe lI'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 "unf il.tered" wh i te), '

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:

- 3 -
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(hue, saturation, intensity) 2. I

and our job 1.S to decode this triple t.u as simple a way as possible.

3. }f,AClIINE INTERFACE -. DECODING

Colour photography is bristling wi th problems - the Silver halides are
only really sensitive to blue light; the exposure process is logarithmic
iI',nature (si.nceexposure of a new plate sensitizes, say n out of the m
silver halide molecules; further exposure of the same plate has only
m+n moLecu l.e s t;o 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") j.f we' attempt to plot exposure
VB strikes vs intensity we obtain a stepped surface. In a projection of
this surface on to this page we obtain a f~mily of curves:

exposure 3 strikes
2 strikes

strike

Fig 3.1

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 combination to provide a linear grey-scale for him.
Of course we mllst 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 be l.ow , 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. TIlE MODEL-CODING

I suggest exploiting the relative insensitivities 1n our visual perception
to:

(i)
(ii)

(iii)

changes in grey level"
changes in saturation, and
the subtler changes in hue

in order to represent these quantities on discret~:~ca1es (in the FR80
with the grey-level option these scales are almost continuous!),

- L. -
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The basic representation must abandon the HaxweLl triangle i.n favour of a
circular chart. Immediately two possibilities arise: .

Use "additive" formalism+ and have decreasing saturation
towards the centre,with wh i te at the centre,

U "bt ." f 1· .~e su ract1.ve orma l.sm+having constant saturation
w1.th, of course, black at the centre.

I suggest five annuli and twelve rad;)_'thus .... ~ part1t1.0D)_.ngthe chart into
sixty cells:

o

Fig 1+.1

B

The number pai.r (i!j)~1£ (1...12), JE: (1,...5) wi.l I spec i.fy the cell,

From the users' point of view and 2 are equ i.val.ent although we must
abandon one in favour of the other exclusively before publishing.

Possibility 4. I: 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 facility to generate tertiary colours and we calculate the ~·Jhite
overstrike/intensity to provide the exposure as specified in the number­
triple (2. I) - 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 criteri0n for choosing
of the system in the User Guide.
over that of the other since the
however He represent it.

between 4.1 and 4.2 is ease of representation
The decoding of one offers no advantage

colour/exposure space is four-dimensional,

In representing the system to the user: for 4.1 we provide six separate
circular charts numbered 1.•.6 each being the result of the superposition
of the basic chart and 0, I, 2, 3, 4, 5 increments of TI/3 in the rotation
of the "over lay'"; for 4.2 we provide 5 charts 'wherein, by white over­
striking of the who le 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 (1,..6) for one element in 4.1.)

+ NB these are purely formal distinctions (psychology-at-work!).
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5. THE MODEL - DECODING

Our approach' to the final system must be empirical in that we can only
set up an experimental model, te.:;tit by measurements at camera position
(by means of an integrating photometer, say) and upon a small number of
users - modifying the system according to the response obtained.

To decode the users' specifications we need a representation of the
"System Response Curves" in figure 3.1. A tolerably good approximation
to a 10t,arithmic curve is thr.eestraight-line segments - best fit lines
somewhere between chord and tangent:

Fig 5.1

1

----'----_

If we decide to calculate, rather than look-up, the strike/intensity values
then this representation requires the storing of the number pairs A, B, C
and D for each curve - 24 numbcr s in the thrcc .....s tr i.kc - three-line
approximation. The intercepts are obtained by interpolation.

I suggest that 'olework with a five-level logarithmic exposure scale' at
the outset. We choose which intercept for a given expo sure on the precept
"-lilcreasedintensity is cheaper than a restrike" and so He take the right
hand point, eg b, rather than a, in figure 5.2. .

exposure
5
4
3
2

intensity

Fig 5.2

By limiting the user's exposure to a small number of discrete levels we
allow ourselves the ability to superimpose strikes/intensity for the
filters indicated so that the exposure can be closely approached by
look-up if necessary (we have the full strike/intensity range at our
disposal).

Assuming possibility 4.2 the four nu.mbers: (hue" mix, saturation, exposure)
obtained from the coding chart as: (sector, annulus, subchart, required
frame brightness), [strictly the first three are on the supplied chart
the fouith is artistic licence on a five point log scale!] are decoded as
«filter(s), strike(s), intensity), (fiter(s), strike(s), intensity),
(white, overstrike(s), intensity»+, where the first and second filter
selection~ provide the tertiary colour, the white complements these for
saturation and the total strike/intensity is calculated or looked-up
so as to ensure the correct integrated exposure.

'+ or as «(f,s,i), (f,s,i), ("black overstrikes")) (see 6)
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