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FORTRAN CA LLABLE CAHAC STANDARD SUSROUTINES• 

0.vtd W. 0.ntels, James F. Harrison , Thomas Kozlowski , Htchael A. Oothoudt, and Oennts G. Perry 
Cl tnton P. Anderson Meson Phys ks Faci 1t ty 

Los Alamos Sctenttftc Laboratory 
Los Alamos , IIM 87545 

ABSTRACT 
This paper presents an implementation of the COMPUTER AUTO­
MATED MEASUREMENTS AIID CONTROL ( CAHAC) Standa rd Subroutt nes . 
CAK4C is a hardware protocol for designi ng de vi ces fn a stan­
dard fo nnat and lay-out. The standard subroutines represent 
an effort to carry the standardization of CAMAC over to the 
progranrning to facilitate the gene ration of unambiguous and 
portabl e programs . 

The routines are written in Macro-11 and are designed to be 
callable from the FORTRAN lan9uages supported on the RSX 
systems, that ts, 11/M and 11 / 0. Four levels of subroutines 
are deftned--Levels A, 8 , C, and system dependent. Level A, 
the sfmplist, consists of the primary subroutines. They 
provide the ability to define the CAMAC address of a CAHAC 
entity and the desired access to it. Level 8 provide single­
action routines. Level Callows block transfe rs, multiole 
actions, and inverse declarations. The system dependent 
routines allow the prograr.rier the flexibility to take advan ­
tage of the pa rt icular cor.iputer system that fs being used . 
Segregattng the computer spect fie routines allows the pro­
granvner, when necessary, to write truly portable prograr.is 
that wil 1 be usable on any computer system that adheres to 
the standard. 

The FORTRAN callable routines are an implementa­
tion of the CAMAC standard subroutines prepared and 
adopted by the United States NIH committee and ESONE 
COIMltttee of European Laborotories publ tshed tn June 
1978 (1 ). 

The remaining characters of thf' routine name are 
chosen for their mnemonic value in delineating the 
function that the routine perfonns. 

The routines are grouped into four sections to 
provide dt fferent levels of trnpl ementation. The low­
est level contains routines that give access to most 
of the facfl ities of CAMAC . In the next two higher 
levels of implementation , routines are added to al low 
for a more mnemonic tenninology , provide better han­
dling of LAMs and provt de block- trans fer capabi 1 t ty . 
The standard strives for system independence when pos­
sible, In the fourth level consists of all the sys ­
tem dependent routined that are unavoidable . 

The implementation presented here ts designed to 
be compatible wtth the OlGITAL EQUIPME IT CORPORATION 
flmtly of POP-11 computing hardware running RSX- 11/M 
or RSX-11/0 executive systems . The CAMAC hardware 
ts 1ss'-""'d to be connected to the HICRO- PROGRAf'.MA8LE 
BRANCH DRIVER, a prog rammable CAMAC interface (2) . 

Naming conventions are adopted in order to make 
1t simpl er for a use r to avo id name conflicts. The 
name of each recornended routine begins with the cha r­
acter "C" to indicate a CAMAC routine. The second 
character indicates the genera l function of the rou­
tine: 

•c• 
•o• 
"F" 

"G" 

•s• 

"T" 

indicates a control function; 
indicates a declaration of a CAMAC entity; 
indicates a full -word data transfer 
(24 bits); 
indicates a routine to analyze a CAHAC 
entity into its component parts, the 
complement of the "D11 type; 
indicates a short-word data transfer (less 
than 24 bits); 
indicates a test of the state of a signal 
or status . 

♦work supported by U. S. Department of Energy 

Level A consists of two routines wh ich are: 

COREG Declare CA~AC register ; 
CFSA Perfonn single CAMAC action, e.g . read 

a register 

Level B consi sts of twelve routines which are: 

cccc 
CCCD 
CCCI 
cccz 
CCLC 
CCLM 
CCLNK* 
CDLAH 
CTCD 
CTCI 
CTGL 
CTLH 

Generate crate clear; 
Enable/disable crate demand; 
Set/clear dataway inhibit; 
Generate dataway tntttaltze; 
Clear LAH; 
Enable/disable LAM; 
Lt nk LAM to a servt ce procedure; 
Declare LAM; 
Test crate demand enabled; 
Test dataway inhib it; 
Test crate demand present; 
Test LAH. 

*Under developmen t 
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1 Level C consists of seven routines which are: 

CFGA 
CFHAD 
CFUBC 
CFUBL 
CFUlR 
CGLAH 
CGREG 

General Multiple Action; 
Address scan; 
Controll e r synchroni zed block transfer ; 
LAM synchronized block transfer; 
Repeat mode block transfer; 
Anal yze LAH identifier ; 
Anal yze register iden t i fter. 

Sys tem dependent routines are eleven in number : 

CCINIT 
CDCHN 
CDCRT 
CGCHN 
CSGA 
CSHAD 
CSSA 
csusc 

CSUSL 

CSUBR 
CTSTAT 

Branch initia li ze; 
Declare CAMAC channel identi ffer ; 
Declare CAHAC crate identifie r ; 
Anal yze CAHAC channel identifier ; 
General mul tiple action , sho rt words; 
Address scan , short words; 
Per fonn si ngle CAHAC action; 
Contro 11 er synchronized b 1 ock trans fer, 
short wards; 
LAH synchronized block transfer, short 
words; 
Repea t mode block transfer, short wo rds; 
Test status of preceding action. 

The interdependence of the subroutines are rep­
resen ted schematically below . The entry points to 
the subroutines are represented by the angle bracket 
">.• Control flow from one routine to another is 
represented by dashed lines . The direction of flow 
ts from left to right and up or down . 

LEVEL-A SUBROUTINE INTIRDEPENDENCE 

>CDREG 
>CFSA---CSSA 

LEVEL-B SUBROUTINE IIITIRDEPrnDENCE 

>CCCC•--\ 
V 

>CCCO--- j 
V 

>CCCI--- ! 
V 

>CCLC---~ >CCCZ--- lj 

>CCLH--- j 

>CCLIIK !V 

>C DLAH y 

1--CFSA---------1--cSSA 

I >CTDC---1 

• I 
I >CTCI--- / 

>CTGL---

1 
>CTlH--- / 

LEVEL-C SUBROUTINE INTERDEPENDENCE 

{-CTLH--1--CFSA----CSSA 

>CFGA-- --CSGA--- 1-------/ 

/-CDREG 

j-CGREG 

1-CTLH--1--CFSA----CSSA 

>CFHAO---CSHAO-- j------- / 

>CFUBC---CS U8C----CTLH----- CFSA---- CSSA 

{-CTLH--1--CFSA---- CSSA 

>CFUBL- - -CSUSL-- j------- / 

/ -CTLH-- j--CFSA---- CSSA 

>CFUBR---CS USR--i -------/ 

>CGLAH 
>CGREG 

SYSTEM DEPENDENT SUBROUTINES IIITIRDEPENDENCE 

/ - CDREG 

>CCIIIIT- j- CCCZ----- CSSA 

>C DCHII 
>CDCRT 
>CGCHN 

!-CTLH----- CFSA- l --CSSA 

>CSGA--- 1--------------- / 

/-CDREG 

j-CGREG 

1-mH-----CFSA-1- - cSSA 

>CSHA0-- 1---------------/ 

>CSIJIC----CTLH--- -- CFSA-l -- CSSA 

/ -CTLH---- - CFSA- j--CSSA 

>CSIJIL--J----------- ----/ 
!-CTLH-----CFSA-j --CSSA 

>CSUS R-- 1--------------- ~ 

>CTSTAT 
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