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A package of routines has been written to provide an easy way to
code CA4AC instructions. This -work was. begun during the suammer by
. Clara Kuzhn . and has. recently been finished and extended by myself.
The routines enable one to-"allocate™ the JORWAY Canac interface (so
it cannot be used by any other VAX process):; to assign a channel to
this interface; to .issue CAMAC commands to any module in the systenm
crates, .or other crates via the branch drivers in the system crates;
and flnallv to specifically issue CAMAC clear, inhibit or initialize
commands. The details of these programs are descrlbed below,

Inltlal timing of these routines glveq an indication of the syéﬁem
overhead involved.

Time (msec)

PDT read

2.1
. DMA read ' ' 2.9 ‘
.Buffered PDT read 1.8 + 0.3/PDT request
Buffered DMA read 2.4 + 0,55/DMA request

The above were gotten by reading a verification module and a Lecroy
2249 ADC .Approximately .25 msec must be added to the above if read-
ing through the branch driver (for writing the control word), and long
DMA transfers will require an additional 1 msec/1000 words (approxi-
mate). . The buffered.operations involve storing’ a series of CANAC
operations.in a buffer.  and issuing them all together in a single QIO
operation.. : . :

CAMOPFU
calling sequence: IF (CAMOPFU (DPMODE, IDATA, MAXWDS,
NBRANCH, NCRATE,NSTATION, NSUB, IFUNC, 11624 ,SCNNODE, DEALEN))  THEN ...,

This is the meplosf {and slowest) way to issue CAMAC comwands.
A .IRUE. function value is returned if an error (FU) occurred,
.FALSZ. if everything was O0K. The arguments are:

'.OPMODE: "'RQQ or nmeumonic (e.9. *PDTR') for respectively
PDTR, PDTW, DNAR, DMAW N
IDATA: ‘2 variable (or array for DMA operations) into
which data is read or from which a write opera-

tion gets its data.
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MAXWDS: for DMA coperations, the maximum no., of words that
LT might be read or written (the word length is

assumed to be 16 bits for 16-bit mode and 32 bits
. for 24-bit mode). ‘ '

~ NBRANCH:. = the branch number - (1-3, 0 if addressing system
L .. crates). ' . : ' :
NCRATE: ‘the crate number. (0-6) .

~FSTATION:' jﬁhé statioﬁ'numberf(0~3ﬁ,' 22 is the largest pos-
- . sible module nunmber).. :

“ﬁSUB: . fﬂe subaddress (0-15)"

IFUNC: ' ‘-tHe functidn.-cdde (-1 will cause an appcopfiate
T default to be chosen for read/write operations),

11624: indicates whethef data 1s 16-bit (0) or Zu?bit
L (J). , : _ :

SCNMODE:- . for the systenm crates, chooées Wh1¢h'of the four

: . JORWAY DMA scan modes is to he used: 0 = address

scan, 1 = extended address scan, 2 = extended

subaddress scan, 3 or "STOopP" = stop mode. For

..the branch crates, see the enclosed copy of the -

'SLAC Branch Driver documentation for interpreta-

tion.
DIMALEN: for DMA operations, an output argument into which
: . the actual . word length of the DMA  operation is
MCitten. See MAXWDS +above for word length

description.

-CAMBUFFU

' Calling sequence: . IF (CAMBUFFU (... , CANCTRL)) THEN ...

The purpose of this and the following routine is -to save time;
it stores the appropriately packed CAMAC command in an array
which is later used - by CAMOPBUF to issue one or a series of ..
. CAMAC operatiorn.with a single VAX QIO call. The function value
- and first ten arguments are .as in CAMOPFU. -

CAMCTRL is the array in which the CAMAC command xnformatxon will
be.stored, 4 32-bit words per command for accessing the system
.crates or B8.32-bit . words per command for accessing branch

crates. Only an . array name need be given, the pointer to indi- ..

vidual instructions is increased internally. The CAMCTRL array
must.be dimensioned in the calling program.

kY

——— e e s S

CAMOPBUF (an entry point in CAMBUFFU)
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calling sequence: - IF (CANOPBUF (IDATA,  DMNLEN,CAMCTRL,CAMSTAT))
THEN . ... . ‘ R

This routine issues a bufferful of CAMAC 4instructions: (the
-actual number is kept internally)  via a single QIO call, thus ..
saving coiasiderable system overhead. The function value is as
- .in .CAMOPFU and. CAMBUFFU. The arguments are: ' '

IDATA: . an Atray éliocatpd in the calllng program into
: which DMA data is read or from which DMA data is -
wwrltten : : : T
DMALEN: an array "into which' the actual length of each DMA
) . _operatlon is written.
CAMCTRL:  same as in CAUBUFFU, -
"CAMSTAT: an array similar to CAMCTRL into which the status

information: will be . stored with the words per .
.conmand as in CAMCTRL. -

calliag sequence4‘ CALL' CAMALLOC

ThlS rout;ne allocateq the CAMAC system to a single VAX process,
no.other VAX . process will be allowed to use it.

gAﬁQQLng.(an‘ent:y point‘ln CAMALLOC)

Cdlliag sequence:. CALL CAMDALLOC

This routine de-allocates the CAMAC system -so it can be used by

cther processes. It must be called upon program exit if CAMAL-
.L3C -was called. CAMDAS<CH is first «called to de-assign the IO
channel, . .

CAl §_.1 |

Calling. sequence: CALL CAMASSCH (ICIAN)-
: Aséigns‘an ‘1/0 channel to the JORWAY interface.. This nced not

normally be called eince it is .done automatically by the first
~call to CAMOPFU.-or CAMOPBUF. ICHAN is the .channel number.

TAY _gggi (an eatry pdinp in CAMASSCH)
calling sequence: CALL CAMDASSCH

: Da-assigns an I/0 channel from the JORWAY. This is done auto-
.matically upon program exit, so .need not normally be cqiled.

CANMCLEAR
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Calling sequence: CALL CAMCLEAR (NBRANCH,NCRATE)

This routine gererates a dataway . C (clear) for the appropriate
crate'and branch. - o .

CANINIT

Calling sequence: CALL CAWINIT (NBRANCH,NCRATE)

~This routine generates a dataway 7 (initialize) for the appro-
. priate crate and branch. S il :

"allldg sequence. "CALL CA&INHiB(NBRANCH,NCRATE)

ThlS routxne generates a dataway I (inhibit) for the appropriate
ccate and branch.. -

L\M“NHIB (aa entry pomnt in CAMINHIB)

alllng Jequﬂnce' CALL CAMUNHIB (NBRANCH,NCRATE) -

This routlne removes the dataway I (inhibit) for the appropriate'
crate and branch. , . < o

——_——_—.—-—_.—- T e e o e e i e S

All loglcal func**on routines must be +yped logical in the calling
»routxne unless they are used in the call form,CALL CAMOPFU (a0

Common blocks CAMINP and CAMOUT have some generally useful input -
and output variables respectively (they.can be gotten by "includ-
ing" [ MACPOG. COM&ON] CAMIO. DAT): : :

LARaCHK - log*cal variable; .TRUE; (default) causes CAMOPFU,
. CAMBUFFU - to check -that their arguments are in the
.appropriate range. . : S

IUSAmMSG'* unxt number to whlch CAVAC error messages are wrltten
(default is 5 - terminal).

" 'NBDSTA - the statxon_number locations of our three bramch driv-
: - ers. ' : ‘ :
LINHIB -~ logical variable to turn on fmefinhibit bit when writ-

ing . to a. SLAC branch drlver.
- LCLEAR - same as LINHIB except,turns on the elear,bit.

I+AM0, ICAUX - returns the . status of Q and X lines fbr unbuf-
' - fered operations. *
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0 0 0 0 0 ¥o scaﬁning. .Same A, ¥ & C are repeated. 'L is
' o not generated. . S .

0 0 0 1 0 No scanning. Same A, M & C are repeated. L is
o : generated after Q9 is recxeved false.

o1 0 0; 0 0- Scan A up to 15 with the - same K & C. L is
: : generated after A—13. : '

1 0 0 1 0 Repeat same A, H &€ C. Increnent A if and' only
C ' if Q is false. L 1is generated after A=15 and Q
is falo M & C are never incremented. :

0 1 0 0 0 _fScan ¥ up to 22 with saoe A & C. L is generated
after H=22, - _

0 1. 0 1 0  .Repeat same A, M & C. Increment M if "and only
' if Q0 is recieved falsc. L is generated after

=22 and - @  is false.:. A & C ‘are never
- increanented.. ' : ’

0. 0 1 0 0  Scan C up to 6 with -the same A & ‘4. - L is
' . ‘generated after C=6., A & 4 are never
incremented. '

0 0. 1 1 .0 »Repeat‘same'a, 4 & C. Increnent C 4if and enly
‘ if Q is false. A & Y are never increnmented. L
is generated after C=6 and A is false.

1 1. 0 0 0 Scan A up to 15 with the same ¥ & C. Then scan
o ‘next M with A=0 to 15. FRepeat with ‘A=0 to 15
for weach through =22, L is generated after

=22 and 4=15. C 1is never 1ncremented.

1 1. 0 1 0 - Repeat same A, N & C. Incremcnt A if and only
" - . if Q is false. HWhen A=15 and Q 1is false, set
A=0 " and increment M. “hen 2=15 and M=22 and Q

is false, gsneratc L. C is never incremented.—

1. 1 o. 0 1 Scan A with the sare H & C. Hhenever A=15
. ’ continue with same M & C and set A=0, Iacrement
M if and only if X is false. Saet A«0 vhen 4 is
increaented, -Generate L vhea #=22. and X is
false., C 1s n2ver iacreaexted. '

11 0 "1 1 FRepeat sace A, 4 C'C."Inerement A if and'only
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if 0 is false. Affer A=15 and Q is fals orT -

after - ecach time X 1s falge, increzent M- and sct

" A to 0. ‘Generate L when M=22 and X is false . or
~'when M=22" and k=15 and Q is false. C is never
.increaented. ' :

Scan A up to 15 with the same B & C. Then scan
next C with A=0 to 15, Repeat wvith A=0 to. 15
for each C  through C=6. L is generated after
C=6 and A=15., M 'is never lncremented. ‘

‘Repeat Same A, M &6 C. Increment A lf and only

if Q is false. Hhen A=15 and Q is false, set’
A=0 and increazent C. W%hen A=15 and C=6 and Q is

. false, generate L. M is pnever increaented.

Scan ‘A with the same 4 & C. Whenever A=15
continue with same K & C and set a=0. Increcent
C if and only if X is false, Set A=0 when C is
incremented. Gererate L vwvhen C=6 and X is
false. M is never incremented.

Repeat same A, M & C. Increcent A 1f and only

if Q is false. After A=15 and Q@ 1is false, or .

after each tize X is false, increment C and sct
A to 0., Generate 1L when C=6 and X is £false or

"vhen C=6 . and AAéis-and Q‘is false. 'H is never

lncremcnted.

Scan M up to 22 vith the same A & C. Then scan
next C.vith 4=0 to 22. Repeat with- H=0 to 22
for each C through C=6., L is generated after

. C=6 and . M=22, A is never incremented.

Repeat sate A, ¥ & C. Increment oy if'and-oniy

" 4f Q0 is false. hen ¥=22 and Q 1s false, set

1=0 and increrent C., When N=22 and C=6 and Q is
false, generate L. A is never increzented.

Scan X with the sare A & C.’ Whenever #=22

rcontinue vith same C & A and set H=0. Increceat

C if and only if X is false. Set H4=0 when C 1is
incresented. - Generate L ‘vhen-.C=6 and X is

“false. A is-never increnented.

Repeat sace A, M &€ C, Increment ¥ 4if and only
if 0 is false. After h=22 and Q is false, or
after -each time X 1s false, increccnt C aad set
¥ to 0. Generate L when C=b6 and X 1s false or

vhen' C=6 and 4=22 and Q is false. & is nover

increnented,

-

Scan A up to 15 with the sace 4 & C. Theh scan

‘next ¥ with A=0 to 15. Repeat with &=0 to 15

DISTRIB S DOCUMEN | N
‘ UTION OF THIS DOCUMENT IS UNLIm -
I B A AL 1 A ITED ST R

e




..

1 1
11
1 1

for eéch.n until ¥=22, and then scan next C with
¥=0 to 22,. and A=0 to 15 for each M. L is

_generated after A=15, M=22 ard C=6.

RepeatAsame'A, ¥ & C., Increment A if-and only

"if Q. is false. After A=15 and Q is false, set

A=0 and incremeat 4. When A=15 and #=22-and Q
is false, s5et A=0, H=0  and - increment C.

‘Generate L when A=15, #=22, C=6 and Q is false.

Scan A with the .samne KX & C. Whenever A=1S

'set A=0.vithout changing ¥ or C. Increaent M if

arnd only if X is - false. -~ Set A=0 when Y 1is

.dncremented. . Increment C if and only if #=22

and X is false, Set A and ¥ to O when C is
increneted. Generate L when C=6 and #=22 and X
is. false. -

Repeat the same A, ¥ & C., Increment A if and
only if Q is false. After A=15 and O is  false,-
or X is false, increcent M. A is set to 0 vhen
M is incremernted.. C is increnented wvhen H=22
and X is false, or when A=15 and 4=22 and Q is
false., A and M are both set to 0 . when C is
increnented. . L 1is generatcd when A=15, 4=22,
C=6 and Q is false, or wvhen K=22, C=6 and X is
false. ' : : R

Y
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