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Foreword

(This Foreword is not a part of IEEE Std 758-1979, Standard Subroutines for CAMAC.)

This standard presents a recommended set of software subroutines for use with the CAMAC modular instrumentation
and interface system of IEEE Std 583-1975. These subroutines provide a general capability for communicating with
CAMAC systems. They will be of primary interest to those who wish to write their own data-processing programs in
a high-level programming language, such as Fortran. The achievable data transfer rate is, of course, dependent on a
number of factors, including the language used, the operating system, the compiler, and the method and level of
subroutines implementation and the computer.

The report on which this standard is based, and with which it is technically identical (DOE/EV-0016), was prepared by
the NIM (National Instrumentation Methods) Committee of the US Department of Energy and the ESONE (European
Standards on Nuclear Electronics) Committee of European Laboratories.

This standard was reviewed and balloted by the Nuclear Instruments and Detectors Committee of the IEEE Nuclear
and Plasma Sciences Society.
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CAMAC Specifications and Reports

Title IEEE, ANSI Std No
IEC 
No DOE No

EURATOM
(EUR) or

ESONE No

Modular Instrumentation and Digital 
Interface System (CAMAC) ANSI/IEEE Std 583-1975* 516   EUR 4100e

Supplement to CAMAC IEEE 
Standards Documents IEEE Std 583A-1979 Ñ DOE/EV-0009 Ñ

Serial Highway Interface System 
(CAMAC) ANSI/IEEE Std 595-1976* 640   EUR 6100e

Parallel Highway Interface System 
(CAMAC) ANSI/IEEE Std 596-1976* 552   EUR 4600e

Multiple Controllers in a CAMAC 
Crate ANSI/IEEE Std 675-1979 Ñ DOE/EV-0007

EUR 6500e

Block Transfers in CAMAC 
Systems ANSI/IEEE Std 683-1976 à   EUR 4100 suppl

CAMAC Instrumentation and 
Interface Standardsà¤

SH06437à 
(Library of Congress No 76-39660) Ñ Ñ Ñ

Amplitude Analogue Signals within 
a  50W System Ñ Ñ TID-26614 EUR 5100e

The Definition of IML A Language 
for use in CAMAC Systems Ñ Ñ TID-26615 ESONE/IML/01

CAMAC Tutorial Articles Ñ Ñ TID-26618 Ñ

Real-Time BASIC for CAMAC IEEE Std 726-1979** Ñ TID-26619 ESONE/RTB/02

Recommendations for CAMAC 
Serial Highway Drivers and LAM 
Graders for the SCC-L2 Ñ Ñ DOE/EV-0006 ESONE/SD/02

* Includes supplementary information.
  Superseded by corresponding IEEE Standard listed.
à In preparation.
¤ This is a hard cover book that contains IEEE Stds 583-1975, 595-1976, 596-1976, and 683-1976, plus introductory material.
** Contains some differences with respect to the two identical documents TID-26619 and ESONE/RTB/02.
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IEEE Standard Subroutines for Computer 
Automated Measurement and Control 
(CAMAC)

1. Introduction

This standard describes a set of standard subroutines to provide access to CAMAC facilities in a variety of computer-
programming languages. It is speciÞcally intended that the subroutines be suitable for use with FORTRAN, although
they are not restricted to that language. Appendix B describes a recommended implementation of the subroutines
explicitly for FORTRAN.

The present approach is based largely on IML and IML-M1 [6].1 A distinction is made between declarations, which
are used to name and specify computer and CAMAC entities, and actions, which are used to implement the various
data movements and condition tests which make up the CAMAC-related portion of a program. As far as possible, the
nomenclature of IML-M1 has been followed in order to take advantage of existing familiarity with that system and to
provide as uniform a terminology and style as possible among the various CAMAC software documents.

Because of the widespread use of CAMAC on computers with a word length of less than 24 bits and because of the
great differences in computer and operating-system features, special system-dependent features are often required to
provide greater efÞciency or to make appropriate use of the features of particular systems. The main body of this
standard describes subroutines which, at the user interface, depend only on the features of CAMAC and therefore,
when implemented in any standard procedural language, should be computer-independent. Appendix A describes
subroutines which depend not only on CAMAC, but to some extent on individual computers. They cannot be made
independent of the system on which they are implemented, and the user should take special precautions when it is
necessary to incorporate them into a program. Such a program may not be transportable from one computer to another
without modiÞcation.

The subroutines have been grouped into three subsets in order to provide different standard levels of implementation.
The lowest level requires only two subroutines, but, nevertheless, gives access to most of the facilities which can be
found in CAMAC. In higher levels of implementation subroutines are added which permit procedures to be written in
more mnemonic terminology, provide better handling of LAMÕs, permit procedures to be independent of the type of
CAMAC highway used, and provide efÞcient block-transfer capability.

1Numbers in brackets correspond to those in the Bibliography, Section 4. of this standard.
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2. Functional Specifications

This section introduces and describes in detail all the recommended subroutines. Since many implementations will not
require the complete set, the subroutines are grouped into three subsets corresponding to the recommended
implementation levels. Level A, the simplest, requires only the subroutines from 2.1. Level B, an intermediate level,
requires the subroutines from 2.1 and 2.2. Level C is the highest level and requires implementation of the subroutines
from 2.1, 2.2, and 2.3.

Two CAMAC facilities are not available through the use of these subroutines: the X response from an action and the
BZ command. These facilities are available through the use of system-dependent subroutines described in
Appendix A.

Naming conventions, compatible with the requirements of many computer languages, have been adopted. In order to
make it simple for a user to avoid name conßicts, the name of each recommended subroutine begins with the letter C.
The second letter of the subroutine name is coded to indicate the general function of the subroutine. Six letters have
been used for this purpose:

C indicates that the subroutine performs a control function

D indicates that the subroutine is a declaration of a CAMAC entity

F indicates that the subroutine transfers full-length (24-bit) data words

G indicates that the subroutine analyzes a named CAMAC entity into its address components

S indicates that the subroutine transfers short (less than 24-bit) data words

T indicates that the subroutine tests the state of a signal or status indication

The remaining letters of each subroutine name (to a maximum of six) are chosen for their mnemonic value in
identifying which function the subroutine performs.

Since no particular language is assumed in the body of this standard, no syntax can be deÞned for a subroutine call.
The subroutines are described in terms of a subroutine name and an ordered sequence of parameters. As far as possible
every implementation should retain the designated name and the order of the parameters. For the same reason no
speciÞc form can be deÞned for the subroutine parameters. CAMAC data words are bit strings with a length of twenty-
four. An implementation must have the capacity to represent such strings. Other subroutine parameters are represented
either as integer values or as the logical values true or false. In this standard the parameters of subroutines are
described as variables or arrays of types CAMAC word, integer, or logical. For each implementation appropriate
storage units and data formats must be chosen for each of these generalized entities.

2.1 Primary Subroutines

These two subroutines, which are required in all implementations, make up level A. The Þrst provides the capability to
deÞne the address of a CAMAC entity and to access it. The second is used to perform CAMAC operations on the
deÞned entities. In principle any CAMAC entity for which there is a deÞned standard mode of access can be accessed
through the use of these two subroutines. In practice some systems may contain restrictions on the use of crate
controllers or other system modules.

2.1.1 Declare CAMAC Register

Name: CDREG

Parameters:

ext (external address, see 3.1)
2 Copyright © 1979 IEEE All Rights Reserved
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b (branch number, see 3.2)

c (crate number, see 3.3)

n (station number, see 3.4)

a (subaddress, see 3.5)

Function: CDREG combines the branch number b, the crate number c, the station number n, and the subaddress a into
a convenient system-dependent form and stores the result in ext. Since the method of encoding depends on the
implementation, the contents of ext should not be modiÞed by the program. Some subroutines (see 2.2) require only a
crate address; if the parameters n and a are both zero, CDREG encodes a crate address and stores it in ext.

2.1.2 Perform Single CAMAC Action

Name: CFSA

Parameters:

f (function code, see 3.6)

ext (external address, see 3.1)

int (CAMAC data word, see 3.7)

q (Q response, see 3.8)

Function: CFSA causes the CAMAC action speciÞed by the function code f to be performed at the CAMAC address
speciÞed by ext. If f contains a read or write code, a twenty-four-bit data transfer occurs between the CAMAC register
addressed by ext and the computer storage location int. Otherwise int is ignored. The state of Q resulting from the
operation is stored in q, true if Q=1, false if Q=0.

2.2 Single-Action Subroutines

These subroutines, together with those described in 2.1, form the level B implementation, which provides a complete
facility for specifying single CAMAC actions in a way which is mnemonic, compact, and independent of the type of
highway or crate controller. Facilities are provided for declaring LAMs and performing LAM actions using
constructions which are independent of the LAM access mode (that is, subaddress or register access).

2.2.1 Generate Dataway Initialize

Name: CCCZ

Parameter:

ext (external address, see 3.1)

Function: CCCZ causes Dataway Initialize (Z) to be generated in the crate speciÞed by ext.

2.2.2 Generate Crate Clear

Name: CCCC

Parameter:

ext (external address, see 3.1)

Function: CCCC causes Dataway Clear (C) to be generated in the crate speciÞed by ext.
Copyright © 1979 IEEE All Rights Reserved 3
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2.2.3 Set or Clear Dataway Inhibit

Name: CCCI

Parameters:

ext (external address, see 3.1)

l (logical truth value, see 3.9)

Function: CCCI causes Dataway Inhibit (I) to be set in the crate speciÞed by ext if the value of l is true and to be reset
if the value of l is false.

2.2.4 Test Dataway Inhibit

Name: CTCI

Parameters:

ext (external address, see 3.1)

l (logical truth value, see 3.9)

Function: CTCI sets the value of l to true if Dataway Inhibit is set in the crate speciÞed by ext and sets the value of l
to false if Dataway Inhibit is not set.

2.2.5 Enable or Disable Crate Demand

Name: CCCD

Parameters:

ext (external address, see 3.1)

l (logical truth value, see 3.9)

Function: CCCD causes Crate Demand to be enabled in the crate speciÞed by ext if the value of l is true and causes
Crate Demand to be disabled if the value of l is false.

2.2.6 Test Crate Demand Enabled

Name: CTCD

Parameters:

ext (external address, see 3.1)

l (logical truth value, see 3.9)

Function: CTCD sets the value of l to true if Crate Demand is enabled in the crate speciÞed by ext and sets the value
of l to false if Crate Demand is disabled.

2.2.7 Test Crate Demand Present

Name: CTGL

Parameters:
4 Copyright © 1979 IEEE All Rights Reserved
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