32K FOCAL UPDATE - June 20, 1977

Signifiecant changes have been made to the 32K Focal System. The current
version of 32K FOCAL (version 778) is described in Lick Observatory Technical
Report #21, "32K FOCAL User's Guide" (Feb. ‘7?), Effective June 20, 1977,
version 77B of 32K FOCAL was replaced by‘version 77C*. This update describes
the differences between the two vérsions, and the updates to be made to

LOTR #21 so that it will correspond to version 77C.

The differences between version 77B and 77C fall into the following areas:
I. Modifications/corrections of resident functions:

II. Corrections of overlay functions

ITT. Addition of new resident functions

IV. Addition of new overlay functions
V. Relocation of resident functions

VI. Correction of inherited bugs.

Robert Kibrick

* The version number of any 32K FOCAL System DECtape or floppy disk appears

in the title line that is printed whenever a FOCAL WRITE command is

‘executed,
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ODOCUMENTATION FOR 32K DATA TAKING SYSBTEMS
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I. MODIFICATIONS/CORRECTIONS OF RESIDENT FUNCTIONS

A, Corrections

1. SET D = FMEMR (A,B,H) (See p. 23, LOTR #21)
The "read only low 12 bits" option (H # 0) now works correctly.
In version 77B, use of this option would give correct results,
but would actually run siowe; than if all 24 bits were read.

2. SET D = FCHEK (0) {S5ee p. C-3, LOTR #21)
Counting time display now counts down correctly te 0. In version
77B, counting time display would count down past 0 and leave
a final display of 4095. Counting time now counts down in

minutes/seéonds; in version 77B countdown was in seconds only.

B. Modifications

1. X CALL (N,S,Q) (See pgs. 12-13, LOTR #21)

a) Calls can no longer be nested to 10 levels as could be

done in version 77B. Attempts to use the nesting option
(Q # 0) now generate a ?5422?700.00 error message. Nested
calls can now be done using the new CALL/DO fumction

(See X CADOQ command, pg. U7 of this update)

Changes to_text of LOTR 21

1) p. 12, delete these 2 szentences under X CALL
"If Q = 1, calls can be nested to 10 levels.
- Nesting cleared for ¢ = 0."
2) p. B2, insert error code 75422700.00
5422 ¥ CALL NESTING NO LONGER SUPPORTED. USE X CADO
INSTEAD,"

3) p. Bl, delete error code 722.24.




c)

Using the X CALL (or X END) command from inside a DO group

or FOR loop has always been illegal (see LOTR #1, pg. 29,
paragraph C). However, such illegal uses were never detected
in either 8K FOCAL or 32K FOCAL version 77B, and would

cause unpredictable results. In version 77C, such illegal
uses of X CALL or X END are detected, and a ?75440700.00

a

error message is printed.

Changes to text of LOTR #21

1) p. B2, insert error code ?5440700.00:

"5440 X CALL or X END FROM WITHIN ADO GROUP OR FOR LOOP"

In both 8K and 32K FOCAL version 778, one could easily wipe
out many minutes worth of keypunching FOCAL text if one
accidentally started a new {(or modified) program that
contained an X CALL {or X END) command, before one had
filed the new program on DECtape or floppy disk. 1In wversion
77C:
If FOCAL's text area contains new or modified text that
has not yet been filed, then execution of X CALL (or X END)
will cause FOCAL to type

REALLY?
on the teletype, and then to wait for a reply. Any reply
other than 'Y' will cause the X CALL (cor X END) command
to be supressed, and the contents of the text area to be
preserved. A reply of 'Y' will cause the X CALL (or X END)

to proceed, and the contents of the text area to be lost.
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Changes to text of LOTR #21:

1) Cut off bottom half of this page; paste on pg. 12, LOTR #21

over X CALL (N,S,Q)

2. X END (D) ' (See pg. 11, LOTR #21)

Modifications b) and c¢) as described under X CALL above apply
also to X END. |

] 3. X FILE (N) (See pg. 13, LOTR #21)
The contents of FOCAL's text area is written to DECtape or floppy
disk as program N; then the program N just written out is read
back into FOCAL's text area, as if an X CALL (N) had been used.
In version 778, the text area is written out but not read back.
The user should not notice any real difference between the two
versions, except that the version 77C X FILE command will take

slightly longer.

Place over bottom half of page 12, LOTR #21

X CALL(NW,S) - Call Program N from Dectape. If 52>0,
(For greater versatility in starts program N at subroutine S.
calling, see the X CADD (Code S%128 + L to start program N at
command, pg. U7) line L of subroutine 8). Use X END{0)
to return to the line following the
A, ' X CALL command in the calling program..

Important Notes:

A) It is illegal to use either X CALL or X END from inside a DO group
or FOR loop.

B) If FOCAL's text area contains new or modified text that has not yet
been filed (See X FILE command below), then execution of X CALL or
¥ END will cause FOCAL to type "REALLY?" on the teletype, and then
to wait for a reply. Any reply other than "¥" will cause the X CALL
or X END command to be supressed, and the contents of the text area
to be preserved, A reply of "Y" will cause the command to proceed
and the contents of the text area to be lost,

C) If X CALL is used to address a program avea on the Dectape that does
not contain a FOCAL program, the following action is taken:




IT.

CORRECTIONS TO OVERLAY FUNCTIONS

A.

Sweep, Time, Position Gverlay (See p. 32, LOTR #21)

B,

The commands in this overlay have been changed so that they work
correctly in either NAME buffer. This new overlay {dated 5/16/77)
will not work if used with version 77B FOCAL. The old Sweep, Time,
Position overlay (dated 2/14/77) ;ill not work with version 77C
FOCAL. The old Sweep, Time, Position overlay worked correctly if
used in NAME buffer 1, but caused occasional MUX errors if used in
NAME buffer 2. When copying version 77C to your FOCAL tape, be

sure to copy an updated version of this overlay.

Changes to text of LOTR #21

p. B3: Change error code 6171 to 6165, 6174 to 6170.

DebuggingUtility Overlay (See p. 34, LOTR #21)

1. The X MPX command in this overlay has been changed so that it
works correctly in either NAME buffer. (The X MPX command had
the same problem as the commands in the Sweep, Time, Position
overlay, and the same considerations apply. The new Debugging
Utility Overlay is dated 5/4/77; the old one was dated 2/23/77).

2. The X MPX command no longer hangs up the spectrograph control

panel at the 120" readout room£ the previous version did.
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17T, ADDITION OF NEW RESIDENT FUNCTIONS

A, X BRK(0)
One of the problems with FOCAL is that:

"If a GOTO or IF command that is inside a DO group transfers control
to 2 line outside the DO group, that line is executed and control
then returns to the command following the DO." (see DEC, FOCAL manual)

A similar problem exists with GOTO or IF statements that are used inside
of FOR loops. This feature of FOCAL makes it awkward to bail out of a
DO group or FOR loop, as is illustrated by the following example program,

*01. 10
*01, 20
%01. 30

*02, 10
*02. 20

*03, 10
*03, 20
*03, 25
*03, 30
*GO

[l ol ol
2= B L0 W B
E3

..‘... S
WR R W N RN B W

FOR J=1,3;D0 2
TYPE "L 1.2"
TYPE ! "L 1.3";QUIT

TYPE %2,J;D0 3
TYPE !,"L 2.,2"

IF (J-2)3.3,3.2,3.3
TYPE | "L 3, 2%

GO L2

TYPE "L 3. 3"

3

The ¥ BRK command solves this problem
by purging FOCAL's pushdown list, which
is where FOCAL stores informationm
relating to the nesting of DO groups
and the control of FOR loops.

The effect of the X BRK command is to
break one out of the inside of any DO
groups or FOR loops, as illustrated by
the example beslow, Note that any commands
on the same line following an X BRK
command are ignored, and execution con-
tinues with the next sequential line,

*01, 10 FOR J=1,3;D0 2
*01,20 TYPE !"L L, 2%
*01, 30 TYPE ("L 1, 3'";QUIT

%02, 10 TYPE %2,J;D0 3
*02,20 TYPE "L 2,2"

*#03,10 IF (J-2)3.3,3.2,3.3

*03,20 TYPE I "L 3,2" ;X BRK(Q) ;TYPE "ABC"
*03,25 TYPE "L 3,25":60 1.2 ‘
#03, 30 TYPE H'L 3,37

*GO

el S S i
%

ol o
W MMM W
(F]
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Program

Group
//~—Step
X CADO (P,G,S)
This command functions exactly like a FOCAL DO command, except it
allows one to "DO" text that is in another FOCAL program. Program P
is called, then FOCAL 'DO'es group G, step S, as if it were part of
the calling program. If S = 0, all of group G is "done." If
G =58 =0, all of program P is "done". When the specified text has

been "done,”

control returns to the statement fellowing X CADO in

the calling program. The X CADO command can be used anywhere a

FOCAL DO command can be used, and X CADO’s can be nested. The degree
of nesting allowed depends upon space available inm the pushdown

list; X CADO requires 1 more word of pushdown list space than does a
regular FOCAL Db statement.

Note - If FOCAL's text area contains new or modified text that has

not yet been filed, then execution of an X CADO command will

result in a 73336700.Q00 error.

Changes to text of LOTR #21

p. B2, insert error code 3336

3336 X CADO EXECUTED FROM MODIFIED TEXT BUFFER. USE X FILE

. FIRST.”




IV. ADDITION OF NEW OVERLAY FUNCTIONS

A. Quick Data Overlay

Buffer (BUFFER SPANNING NOT ALLOWED)

Starting channel
(-1 to read 31 words into 1.D. area A)

Number of channels (ignored if C = -1)

£

Wait option

S

SET D = FRDQ (A,C,N,W)

Starts reading N channels from IBM tape to buffer A. Reads to end

of buffer if N = 0. Works like READ command except:

1) Control returns to FOCAL as soon as the IBM tape starts moving.
Data transfer can go on in parallel with computing. (One must be

careful not to use the portion of buffer A into which the data is

being transferred until the transfer is completed! Use DONE *

command to check for completion.)

2) D returns the status of any previous IBM read or write operation,
not the status of this command. See DONE command for description
of status value returned.

3) If the tape drive is still busy processing a previous RDQ or
WRQ command when the current command is executed, three options
are available

W=0 A ?76062700.00 error is printed and the FOCAL
program is terminated

W <0 The current command is ignored and control
returns immediately to the FOCAL program. D

is set -1

#The DONE coumand is described on page ULG




HE;

The current command waits for the previous IBM
tape operation to complete. Then the current
command is carried out.
4} 1f the IBM tape is at END OF TAPE (EOQT), the tape drive wiil
appear "'busy". The samie actions are possible as described
in 3) above, except that in the casé of W < 0, D will be set

to -2,

Buffer {BUFFER SPANNING NOT ALLOWED)

Starting channel
(-1 towrite 31 words from I,D. area A)

Number of channels (ignored if C = -1)
/——Wait Option
SET D = FWRQ (A,C,N,W)
Starts writing N channels to IBM tape from buffer A, starting in
channel C. Writes to end of buffer if N = 0. Works like WRIT
command except for the same 4 differences described under the
RBQ command above. Also, if a WRQ command is directed to a write

protected IBM tape, a ?76273700.00 error is given.

Notes: The RDQ and WRQ commands can be used interchangeably with
READ and WRIT, and are fully compatible with all other
resident IBM tape commands, with the exception that one
should allow approximately a 20 millisec delay after using

X BAX before using X RDQ or X WRQ,

Changes to text of LOTR #21:

p. B3 - add error codes 6062 and 6273

"6062 RDQ or WRQ USING 'NO WAIT' OPTION FOUND IBM TAPE BUSY
6273 WRQ FOUND IBM TAPE WITHOUT WRITE RING"
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SET D = FDONE(0)

Returns status of last READ or WRITE operation.

D = 0 if last RDQ or WRQ operation completed successfully

D < 0 if last RDQ or WRQ operation has not yet completed .

A

D > 0 if tape error on last RDQ or WRQ, or if last record was a
file mark.
. The low 12 bits of D contain the remaining word count
The high 12 bits of D contain:
BIT 11 is 1 if last record was file mark (4096 bit)
BIT 10 is 1 is parity error on last record (8192 bit)
BITS 1-9 unused

BIT 0 is O

Number to be queued. (0 < A < 4095)
SET D = FADDQ (4)
Appends A to the end of a 5 element queue.*®
D = 0 1f successful.

If queue is already full, D is set < 0 and queue remains unchanged.

SET D = FDLTQ (0)
Sets D to the value of the front element of a 5 element queue¥,
o " then removes this element from the queue.,

Sets D < 0 if queue already empty.

Notes: 1. ADDQ and DLTQ are useful for maintaining a queue of
buffers to be read or written using the RDQ and WRQ commands.

By queueing data, one can handle instantaneous data rates

* A queue works on the basis of first in, first out.




drive. Such situations occur in high speed data taking

applications.

that exceed that average data transfer rate of the IBM tape

2. The storage area used for the queue is contained within the

overlay. The queue is initially empty when the overlay is

brought in with X NAME. No X NAME commands should address

the buffer containing this overlay in between saving queus

elements with ADDQ and retrieving them with DLTQ.

Number of scanner cycles to count

Switch mask

SET D = FMCQ (N, MASK)

If scanner is already counting or if N < 0, returns remaining
counting time, and leaves scanner unchanged. If scapnner is not

counting and N > 0, then

1) Waits for a pulse to be detected on the switch(esg) in group 3

selected by MASK. (External clock pulses can be brought in

across switches 3.8, 3.9, and 3.10. Pulse width should be at

least 30 usec)
2} Waits to synchronize with scanner memory (max. 4.4 millisec).
D returns time spent waiting to synchronize with memory in

units of 13.25 usec.

3) Once synchronized, sets counting time of N scanner cycles and

starts counting. 1 scanner cycle is = 4.4 ysec. (N = 0 gives

a counting time of =10 hours).
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Buffer for ist 2048 channels (right slit)

Buffer for 2nd 2048 channels {left slit)

/

X MRQ (A,B)
Wait for current scan to complete, then read scanner memery to
core,
First 2048 channels read to buffer A, (starting in channel 0)
and erased from scanner memory as they are read (Not read or
erased if A = -1). Similarly for 2nd 2048 chamnels and buffer B.
Reads all 24 bits normally.
To read only the low 12 bits of each scanner channel, and to pack
2 of these 12 bit scanner channels per 24 bit buffer channel, add

4096 to the buffer number.

B. Data Compaction Overlay

Qutput Buffer

Input Buffer

Starting word in A (0 < WDA < 4095)
Starting word in B (0 < WDB < 4095)

Number of channels in B

\\

X PAK (A,B,WDA,WDB,N) Packs N channels into N words
~ Each channel in B consists of 2 12~Lit words. Starting at WDB in
buffer B and processing N such channels, the low order word of each
channel is stored into ceounsecutive words in buffer A, starting at

WDA. The high order werds of each channel in B are ignored.
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Output Buffer

Input Buffer

Starting word in A

Starting word in B

Number of channels in A

S

X UNPK (A,B,WDA,WDB,N)

Reverse of PAK.
Starting at WDB in buffer B and processing N words, appends a high
order word of 0 to each word and stores into successive channels

in buffer A, starting at WDA.

Changes to text of LOTR #21:

p. B3 - add error code 6255

16255 starting word(s) <0 or >4095 in PAK or UNPK"

C. Isophote Display Overlay (Insert as pg. 38 of LOTR #21)
Buffer
Starting channel
//~Hu~Number of channels
SET D = FIPHO (A,C,N)

Takes data values in the range 0, 1, or 2 and displays them as
PIXELS of 3 different densities on CRT.

0 displays as a blank PIXEL.

1 displays as a lined PIXEL.

2 displays as a solid PIXEL.
Display consumes 1 channel of data per PIXEL, sweeping the CRT in
a.raster pattern. FIXEL size and CRT screen parameters are set
using the X PIXL command. D is set to number of PIXELS displayed

by this command.




Changes to text of LOTR #21:

p. B3 insert error code 6344,

Y6344 screen full in XIPHO or XPIXL not called first."

PIXEL size {CRT dots on a side)
PIXELS per line
- Lines per scréen
X origin for picture om CRT
Y origin for picture on CRT
0 to raster from bottom to top
///F“;l to raster from top to bottom
X PIXL (PS,PL,LS,Xd,YH,VSWEP)
Defines PIXFL size and screen parameters used by IPHO command.
The input arguments must pass the following tests:
1) 7PS must be 2 or a multiple of 4
2) PL, LS, X@, YD must all be > 0
3) PL*PS+X@ must be < 1024

4) LS*PS+Y® must be < 1024

Changes to LOTR #21:

p. B3 insert error codes 6301, 6302, 6303
%6301 Bad PIXEL size in X PIXL
“ﬂ 6302 Bad combination of PL, PS, X¢ in X PIXL

" 6303 Bad combination of LS, PS, Y@ in X PIXL"
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Data Buffer

Translate Buffer

Length of translate buffer

Starting channel in B

Starting channel in A

Numb?r of chanﬁels to translate

Default low (Dbl Prec.)
//——-Default high (Pbl. Prec.)

X TRAN (A,B,NSB,CB,CA,N,TL,TH)
This command allows one to apply an arbitrarily defined function to a

buffer of data, The function values are assumed to have been previously

computed and stored into the tramslate buffer. The function value stored
into a given channel of the translate buffer is simply the value obtained
by applying the function to the number of the channel, Specifically, the

TRAN command operates as follows:

Translates buffer A, starting at channel CA and translating N
channels.
Buffer B contains the translate table, starting in channel CB and
running NSB channels long. The following operation is performed
on each indicated channel:
The value of the channel in buffer A is used as an index into
the translate table in buffer B. If this index value is >0
and <NSB, the value of the indexed channel in buffer B is used
to replace the value of the indexing chamnel in buffer A. If
the value of the indexing chénnel in buffer A is <0, then it is

replaced with the double precision value TL. If the value is

> = NSB, then it is replaced with the double precision value TH.
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RELOCATION OF RESIDENT FUNCTIONS

The starting addresses of the following resident functions have been
moved. In some cases, this has caused a corresponding change in the
error messages produced by these functions. Appendices Al-A3, and

B2 should be updated accordingly.

NAME CLD ADDR. NEW ADDR. OLD ERROR NEW ERROR
ADV 5257 5256 - -

AND 3730 4770 .- -

CHEK 3722 3732 . .-

END 5537 5550 - -

FILE 5473 5501 -- -

PAUS 3630 3627 - .-

RWND 5121 5120 -- --

VAR 5260 5255 5273 5270




" Vi. CORRECTION OF INHERITED BUGS

A.

If one used a DO statement to invoke a single line that contained
an error, FOCAL diagnosed the error as occuringron the‘line con-
taining the DO, and not on the line in.which the error actually
occurred. |

Example

*E A

*1,2 DO 2.1

1.3 C

%2.1 TYPE A/@

%G

?728.73 @ 1.20 error should be diagnosed on line 2.1

The Lick FOCAL functions X DO and X GO did not behave the same as

the standard FOCAL DC and GO commands. In particular, these commands
had the same effect as the new X BRK command. That is, X DO and

X GO would purge FOCAL's pushdown list and cause the program to
break out of any DO groups or FOR loops in which it was nested.

Also, any text follewing X DO on the same line was ignored. In

32K FOCAL version 77C, X DO and X GO now work exactly like FOCAL's

DO and GO commands.

1f the X EOF(0) command was immediately followed by an X BAK(1,1)

command, one would fall to backspace behind the file mark. Now fixed.

If an IBM tape were backspaced to beginning of tape (BOT} using the

X BAX command, or rewound using the X RWND command, the IBM tape

drive was erroneously left in the "start" state. If another IBM
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tape command immediately followed, it could possibly start too

soon and cause I/0 errors. This problem fixed in version 77C.







