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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DESIGN AUTOMATION —

Part 1-1: Harmonization of ATLAS test languages

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for stand
al| national electrotechnical committees (IEC National Committees). The object of/ the

thjs end and in addition to other activities, the IEC publishes International St

participate in this preparatory work. International, governmental and non-governme
with the IEC also participate in this preparation. The IEC collaborates clos i
fof Standardization (ISO) in accordance with conditions determin
onganizations.

2) The formal decisions or agreements of the IEC on technical ma

frgm all interested National Committees.

3) The documents produced have the form of recommendations for (internatio
of|] standards, technical specifications, technical reporfs \o
Cpmmittees in that sense.

4) In| order to promote international unification
Sfandards transparently to the maximum
diyergence between the IEC Standard and
inflicated in the latter.

5) The IEC provides no marking rocedu e to\indi
edquipment declared to be i f
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Full information on the voting for the approval of this technical report can be found in the report

on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

This document which is purely informative is not to be regarded as an International Standard.

A bilingual version of the technical report may be issued at a later date.
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OVERVIEW

A common standard test language has been of interest to the electronics testing community for
many years. Such a common language offers a single communications "medium" for the
description of Unit Under Test (UUT) test requirements to both humans and machines, as well
as the hope for Test Program Set (TPS) cost savings through code re-use and code sharing
(just as a single spoken language would benefit mankind in international communications, or a

single computer programming language would allow "anyone" to read/develop/maintain
computer software code). The Abbreviated Test Language for All Systems (ATLAS)TM)l) was
devdloped, and is being maintained, to provide this communications " medium".

This| technical report presents the efforts taking place, as well ons/
sugdestions to harmonize two differing ATLAS test language specificati able
a cofnmon use across two user communities

The |evolution of the ATLAS language leading to the intere two
dom|nant representations of this language today, i.e. C/ATKA took
plac¢ in a technological time and context which the read ing to
know when considering ATLAS today. The following f the
techpical history of Automatic Testing, Automatic Tg mics
which existed during the time that ATLAS was exolw bund
section, a brief history of ATLAS will be_inclyo and
prov|de the reader with a context for aSsessing

The |[need for an automated means to [ the
explpsive growth in complexity and functio was
drivgn by miniaturization. ice in
the game physical envelope hster
spedds.

By the early 195@ hster
testipng. The thro t test
bottleneck. This wa ber of tests required for newer units being designed
and puilt and the(limjta eeds at which a factory technician could perform these
growling numb

In aglditio ghut probfems, other testing problems were appearing when testing| was
dong manually ge consistency of test. The need to perform the same tests if the
same way evepy time\was-too often found to be compromised by the mood, mental state, hgealth
and/pr interest ok the test technician. Additionally, there were qualitative and economic isjsues
involved. The” quality” of work conditions under which a person is expected to quickly| and
congistently perform repetitive work with increasing rapidity was coming under question| and
scrutiny,-as was the cost of the human test technician per unit tested.

1) ATLAS is a trade mark of the Institute of Electrical and Electronics Engineers.

2)  Throughput — the number of units per unit time that can be processed.
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A final element to this growing problem was the increasing complexity of the tests which
needed to be performed. The tests and testing process reflecting the increasing complexity of
the units to be tested became more difficult to perform and interpret. This further exacerbated
the time and cost issues noted above by imposing a training cost to enable the technician to
perform as required, plus a need for higher skilled technicians who were more costly and more
difficult to find. The problems described in respect to the factory environment were being
repeated in the field repair environment. Many companies in order to reduce time and shipping
costs established field repair and maintenance depots. However, it was not long before these
field depots were confronting very similar problems. These problems were made more difficult
by the fact that the units requiring test and repair covered a broad variety of types and
configurations. This meant that the test technician had less opportunity to become familiar with
the traits and characteristics of a single unit. In addition, the field technician was at a remote
site,|not a factory. Therefore, he needed additional support documentatio e for
the lpck of access to the design engineer available at a factory for advis The
field[technician had to be supported by a large number of expensive,§ ould
effedt the needed repair. The expense of the repair, time and spar
knowledge and diagnostic skill of the repair technician.

©
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Suppliers and users of Automatic Test Equipment (ATE)

The users

On the user side there was a clear dichotomy in the use and application of ATE. The NATO
forces were driven by the cold war and the perceived need to extract from technology its
benefits in order to support their defense strategy and posture. Production rates, production
costs, field maintenance and repair of what was arguably the most sophisticated of electronics
were issues that were required to be addressed. Additionally, the ability of NATO to train and
retain_qualified field test technicians was under strajn as local economies improved and
incrgasing numbers of trained technicians left military service.

Commercially the airlines faced increasingly difficult field test and
Drivén by concerns over safety, a far-flung set of test and maintena
very|difficult avionics requiring test and maintenance, they too began
mairftenance and repair approaches.

Othgr commercial enterprises, particularly those with brgdad
depqt operations were close behind the airlines in identjfying
way [o test.

It is|safe to say that by the late 19505 all thre rcial
elecfronics developers were well on i huto-
matig testing.

The suppliers

The [suppliers to the three 3 ing™¢ ) liers
of ATE to the NATQO. con itie g n-top
instruments configured to 3 rs of
weapon systems S c

The |suppliers of A e for
NATP, and the bnics
unitq used in the

The lsuppfiers af A ctory

ATE| usesd rcial
suppliers of A S
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Automatic Test Equipment (ATE)

An ATE system has the general configuration shown in figure 1. This configuration is generally
applicable from the earliest configuration of ATE to current systems.

Test program

()

'

Control
(memory)

(6)

A

Input Routing Outpu
W [ 6 [ @

A

Stimulus (3)

The

1 1In
undgr which the systel

failures) as well ag provide the
system, i.e. tape@\ > is

node
only
h the

all/test results, stop after each test, print
by which the operator can communicate wit

2 0O ) sten’ provides the means by which the ATE system commu-
nicafes with the . is £an include visual indicators (lights), cathode ray tubes,
print c [

3 Stimuy eNstimulus subsystem consists of programmable3) devices which can prgvide
eithgr powe i

4 Measurement —the measurement subsystem consists of programmable devices whicH can
assess the,parametric values of power or signals from a UUT.

5 Routing — the roufing subsystem consisis of switching devices which by program control
are capable of interconnecting the output stimulus devices or the input of measurement
devices to designated locations on a UUT. The routing subsystem can also route operator
inputs to designated devices and/or output information to designated devices.

3) "Programmable" denotes the ability of having the functional capability of devices controlled by input
signals without human intervention.
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6 Control —the control subsystem manages the operation of the ATE. It interprets signals
from the input subsystem and controls the system operation in accordance with these inputs.
The control system also interprets the test instructions contained within a test program and
selects the appropriate stimulus device or devices; establishes the routing configuration
required to connect the stimulus as required; sends instructions to the stimulus devices to
output the signal required; instructs the measurement device required to set up to make the
necessary measurement; interconnects the measurement device via the routing subsystem,
analyzing the resulting measurement; and selects the next test to be performed predicated
upon how the measurement result compares to predetermined limits.

7 T'\nf nro-oram tha tact nranram 1c o ~ndad cnat Af inctriictiance vwhich daotarminac tha ests
PSP o gtatt tHEe—Ee St prograt—TS—a—c ot oS0 hoStrattoS— e aete e s

to be performed and the consequence of passing or failing the test.

8 UUT —the UUT or Unit Under Test is the device that is assessed by ction

with the test program.

Evolution of ATE systems

Firs{ generation

The [first generation of ATE appeared between 19 5, Th ere characterizgd by
singlle function stimulus devices adapted to be prf { e ATE manufacturers.
Confrol of these systems was accomplished\p i signed digital devices (not geperal
purppse computers). These devices were-typi perforated tape device.

The fest system software censisted i S e program, normally supported jy an
off-line assembler design ary logw/level test language unique to the| test

system.

The [component Aet
vacuum tubes. The ing

or small printers.

stems consisted of discrete components| and
ese systems consisted of Nixie tubes, other ljghts

Thege systems w ) séd a great deal of power and were typically designefd for
test pf a sing{e, specifi

Seclond~ge

The |second.'generation of ATE was found between 1962 and 1972. These ATE systems were
charpcterized by the use of general purpose bench top instruments for stimulus|and
meagufeiment adapted to be programmable by the instrument manufacturers. These
instruments tended to have all their normal manual controls on their front p:—mplc even Th’)ugh

they were automatically controlled.

Control of the second generation of ATE was accomplished by a general purpose computer
having many of the characteristics of today’'s desktop computers although much larger and
more limited in performance, speed and memory size.

The system software was more sophisticated than that found in first generation systems. This
sophistication was made possible by the general purpose computer. The software was
supported by an off-line compilation system and utilized some type of higher level (human
readable) language specially designed by the ATE developer and proprietary to his system.
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The component technology used in second generation systems consisted of discrete
components and some conductor elements. These systems were still quite large but occupied
a much smaller space than equivalent first generation systems. The second generation
systems also utilized less power. For certain field applications they could be readily
transported, when housed in a small van.

The man-machine interface for second generation systems normally was an operator switch
control panel and/or keyboard. Output devices included a printer, Cathode Ray Tube (CRT)
and/or other message displays.

The pppticabitity of Second generation SyStems expandedto mctude ctasses or fammities ofJUUT
of algiven type and parametric range. Examples could include Power lies, AM-of FM
trangceivers or testers of Analog, Digital or Hybrid Printed Circuit boards.

Thitd generation ATE [6]

Between 1970 and 1980 an ATE class was introduced which rel able
computer systems and sophisticated software to rep S and
meagurement building blocks that had characterized secon

The [third generation ATE had unique attributes: th i igi Is to
creaje signals synthesizing; the signal character' \CS wey edicated upon the mathematical
definition of that signal. Fundamentall e iZ€ any
varidty of Alternating Current (AC) sigpalsy a i pken
down by a waveform analyzer and its cha i s

The pdvertised benefits of the th|rd generat [ ize, si i [ less
building blocks, and broa [ i to a
software problem.

The |third generation state
technology, as

Fourth generatign

The fourth g L ‘ S i i i . ignificant
charlges /i the
computé e of
distr|buted mi

Fourth genperation “systems utilized an array of smart instrumentation. These stimulus
meagurement and switching devices took a great deal of the burden away from the cqntral
computer and executive software. They were capable of scale selection, number convergion,

loss analysis and asyn-chronous processing and analysis of test results, resuring m faster and
more accurate testing.

Current ATE [7]

The ATE changes today are being driven by a significant expansion of processing capability and by
recognition of instrument manufacturers that programmable instruments in ATE systems required
their own design attention. The use of instruments on a card unencumbered by the bulk of the
bench top instruments as well as use of the asynchronous processing capabilities of these
instruments on a card is increasingly common. The range, repertoire and capabilities of instruments
on a card are increasingly expanding. Software systems within ATE today are capable of far more
than controlling the test process. They archive data, assess trends, provide sophisticated guidance
and instruction to operators and assist in management and queuing of UUTSs.
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Evolution of ATE software

Executive software

The software which runs and manages an ATE operation is generally called the systems
executive software. The systems executive software controls the manner in which tests are
processed, the selection of tests, the selection of resources to perform the tests, the evaluation
of test results and the disposition of the information obtained from performing a test. These
tasks are introspective to the testing operation itself. In the early days of ATE, the test
executive was only capable of executing a single instruction. Today, this software is capable of
compilation, interpretation and selection of the optimum execution of test program saftyare.

Ovel time the role of the executive software has grown to keep pace with the powen of the
computers which process this software and the capacity of the memory\{ le to
storg and manipulate data. Today's executive software is no longer, i hther
encdmpasses the environment in which the testing takes place{and\is capa¥ 3f multi-
procgssing, i.e. running tasks simultaneously in foreground and pacKkg that
matter, under a hierarchy of priorities.

The |executive software is also capable of monitoring thexhea -\\- test
systIm and its resources; dynamically reallocating regs S ting,
when and if a system resource fails; maintaining & diary sults
obtalned over a unit time; automatically processj 3 > test
resujts on similar UUTs; tracking sp i i tions
designed to integrate the test process{nto

Apglication software

The [software containing fing oted
application software. actory production lines, ATEs in use today w(ll be

requjred to support ma

and differing type A.e.
ATES}, the variet

It is pot unusual for\t atioh software to exceed the cost of the ATE itself.

: d differing configuration or of similar ¢lass
adio frequency (RF), power supply, etc. For|field

Evollution

The ppptication seftware wgitten for early ATE reflected the lack of the systems and contrgllers
upor which . The test languages used were digital codes, octal codes and a
varidty of very-Specific\ordered codes often selected from a code menu.

It is|werthwhile to mention one other unique aspect of the ATLAS language. It is a vjrtual
langpage. This means that it is divorced from the test system it is to be run on. The rul¢s of
ATLAS require that no reference to the ultimate test system upon which the ATLAS test
language is to be executed be included in the program or procedure itself. Thus, an ATLAS
program may have a statement such as "APPLY, 50VDC, J-1, J-2 $". It will never have a
statement such as "APPLY, BB*55 _  $" or "APPLY S*1_ " referring to a specific resource
of a specific test system. This is not to imply that the test engineer who writes the test program
or procedure is unaware of the target test system. On the contrary, the test methods and test
strategy utilized by the test engineer are guided by the parametric envelope provided by the
test system and the specific accuracy and capabilities of the resource suite. The concept of
using virtual references is predicated upon the hope and expectation that virtual reference as
opposed to explicit resource references will facilitate rehostability of test programs and
procedures across differing test platforms.
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ATLAS has enjoyed a variety of applications besides its use as a language for test procedures
and test programs. It has been used as a basis for writing test specifications and test
requirements. In addition, ATLAS has been the basis for test-related specifications such as the
IEEE’s "Test Equipment Description Language TEDL" (IEEE Std. 993).

Over time, the sophistication of application software improved with the sophistication of the
processors used. For a time, a variety of general purpose programming languages were used
to design the tests for UUTs. These included FORTRAN, BASIC and C.

The application software used for the ATEs tended each to be unique to the manufacturer of
the ATEEactr mmanufacturer used a differimgform, formatand—tanguage for their owm ATE.
Often differing ATEs built by the same manufacturer used differing languagess-

In the 1960s, both the airlines and defense communities who were ]or ssokautomatic
test fequipment recognized the drawback of diverse languages foreax ey used.| The
langliage differences made them difficult for the user’s personnel o [ stand.| This

problem was exacerbated when a variety of systems and hetce Yanguages\were in usg. In
addition, when the user of an automatic test system desired 8 ' 0'the systems
world load, the time and cost to write the program was highen\bs the burden of the
langtiage. Further, the change of personnel resulting w g of a test program
using an esoteric language changed jobs, made it i erson to pick up| and
mairjtain the test program that had been written.

At amother level, both the airlines and 4 it ized that the developmgnt of
a tegt program for an ATE began with g te ngineer familiar with the JUUT
which was then converted into the langus . ey reasoned that it would e of
greal benefit if both test procedures ag \ rams were written in an unambigyous,

humgn readable form, using - ich only a test engineer could readily
undgrstand. This musing ¢ g development of the ATLAS langpage
which will be discussed
It shpuld be noted suppliers, in the factory, rejected the concept
of alcommon 0 and do so today. The thinking of these vendors
was [a combination’of k gue and proprietary test languages were superipr to
othe[ test language Znding that a competitive advantage was possible if
custpmers for th ns could not easily switch to an alternative ATE to support
existing UUTsW } dant test programs once a significant back log had been builtfup.

Evolution

The puest for-atstandayd testing language began in the 1960s. Aeronautical Radio Incorpofated
(ARINC) started the~development of a standard testing language in response to the neegls of
commercial airlines. (The language itself was purported to be conceived by Tom Ellisgn of

United Airlines). The commercial airlines had a need to test and repair similar or identical
aV|o|n1:rsys‘ren-rm-l-rh-e-l17rrcra'ft—1‘h-ey—n‘e-srre'dTm-ea-nrtry-wl-rrch-tl-rey—cmrld—excha-n-g-e"| test

procedures they had developed in a standardized and unambiguous way, thereby precluding
the need for each airline to redevelop these procedures.

The name of the language developed under the auspices of ARINC was the Abbreviated Test
Language for Avionics Systems or ATLAS. The development of ATLAS was undertaken
through the cooperative and supporting efforts of a large number of commercial companies
interested in avionics test and support. These companies provided skilled engineering
personnel familiar with the maintenance and support of avionics systems who met together and
worked over time to define and develop ATLAS. Over time, the recognition of the need and
benefit of a standardized testing language grew beyond the bounds of the commercial airlines.
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The United States Army, Navy, Air Force and NATO services became increasingly active in the
ATLAS language development efforts. Commercial companies working with these agencies as
part of the defense industry also recognized the potential benefit of ATLAS for support of
avionics systems. During this period, participation at ATLAS meetings swelled and became an
increasingly difficult administrative burden for ARINC.

In 1976, administrative control and responsibility for ATLAS was passed from ARINC to the
IEEE. At this time, the name of the language was changed to reflect the broader field of
application. ATLAS became the Abbreviated Test Language for All Systems.

Withi dard
Coolldinating Committee 20 (SCC20). However, from its beginnings under ARINC to the urrent
time|the group has been known as the ATLAS committee. This continues/despite the fact that
the ipterests of SCC20 have broadened to include other test-related stapdards.

The [first publication of the ATLAS language standard took place\in € : fitled
ARINC Specification 416-1. Subsequent versions were publishéd q icient
changes, upgrades, or enhancements had been processed iR : juay sent

By 1P76, ARINC Specification 416-13A, which was the fourteenth i i 'LAS
had peen released. In 1976, IEEE Std. 416-1976 wa S S ~I hi i [LAS
published under the auspices of the IEEE and r€ ificati F13A

ATLAS in IEEE format. Subsequent pyblisati Qf 43 . These
publications represented the evolution af A [ '

.|This
veen
ance

By the time version 33 of ATLAS w
growth reflected the sensitiyity of the d
versjons. However, there i
burden represented by 416\A

5 published

opexs
CcO ern a

In May of 1985, the b e\ I E td. 716-1985 (C/ATLAS) which represented a
common subset R i e same year ARINC published an ATLAS sybset
titled ARINC Specifica ortunately the 716 standard and the 626 specificpation

were
416
form

e’subsets of 416 ATLAS. The IEEE ceased to publish
it i 1993. IEEE C/ATLAS has been published in an updated
since the initial publication. This is in accordance with (EEE

requ ation every five years. ARINC 626 ATLAS has followed a
simil
In 1 E also plblished standard 771. This standard is a guide to the use of the
ATL

LAS
[LAS
Std. 716 95, via the IEEE SCCZO and the use of ATLAS within the NATO commumty The
purpose of these contacts was to discuss the possibility of coordination and harmonization
between the two communities in a variety of potential areas of automatic testing among these
areas of ATLAS. The following paper will discuss explicit steps to achieve and subsequently
maintain harmonization between these two dialects of ATLAS which represent the largest
utilization of the language.
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INTRODUCTION

Commercial airline manufacturers and carriers, United States Department of Defense (DoD)
and DoD contractors, United Kingdom Ministry of Defence (MoD) and MoD contractors, as well
as other NATO member countries MoDs and contractors each use implementations of a test
language standard called ATLAS. The ATLAS language standard specification used by the
commercial airlines is maintained and published by ARINC. The Common ATLAS (C/ATLAS)
standard specification used by the defense industries is maintained and published by the IEEE
on behalf of the American National Standards Institute (ANSI).

The
main

the fwo standards d|verge (see figure 2) with respect to Ianguage S
ar to having two dialects of the English language). The Ink
mission (IEC) plans to publish soon the IEEE Std. 716-199
6 — ATLAS. This technical paper is the response to th
rtaken to determine how the two diverged dialects of
ght back into harmonization. This harmonization wod
\S language across both the commercial airline

simil
Com|
6197
unddg
brou
ATL
repo
the

achig
the

lang

IEEE Std. 716
(CIATLAS)

no longer a maintained

\Note 416 ATYAS™ is
Qtd

Figure 2 — ATLAS and C/ATLAS evolution

-

I-Converge 1

or 1

1 diverge ? :

Change v
proposals

IEC 1354/99

dard
seen
(e.g.
nical
dard
't be
5t be
f the
nical
trast
ct to
point
test
ms.
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DESIGN AUTOMATION —

Part 1-1: Harmonization of ATLAS test languages

1 Scope

This technical report is applicable to the ATLAS language, the purpose of which is to define a
high order language used for the writing of test programs for UUTs, so that these programs can

operpte on various makes and models of ATE / Automatic Test Systems (ATS).

Thene are at present two published language definitions of the ATLAS 4

repoft will address the differences between these and provide recgRin

and/pr convergence of the two standard definitions.

The |basis for this technical report are chapters/clauses 1 the pup

Std. [716-1995 (C/ATLAS) and ARINC Specification 626-3 publications. The
published IEEE Std. 716-95 in March of 1995, while AR

626-B in January of 1995.

2 Reference documents

ARIN
ARIN
IEEE
IEEE

IEEE

For definitijon of C/ATLAS, see IEEE Std. 771; for definitions related t

cation 627.

For the purposef this technical report, the following definitions apply.

3.1
ATLAS

nical
ation

EEE
EEE
ation

b the

the Standard ATLAS for Modular Test as defined in ARINC Specification 626-3

3.2
C/ATLAS

the Common Abbreviated Test Language for All Systems as defined in IEEE Std. 716-1995

4) Currently being revised — see current IEEE and ARINC Working Groups for further information.
5) Copyright IEEE Standards, Piscataway, NJ.
6) Copyright IEEE Standards, Piscataway, NJ.
7) Copyright IEEE Standards, Piscataway, NJ.
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4 Symbols and abbreviations

ABBET A Broad Based Environment for Test

AMC Airlines Maintenance Conference

ANSI American National Standards Institute

ARINC Aeronautical Radio Incorporated

ATE Automatic Test Equipment

ATLAS Abbreviated Test Language for All Systems
ATLAS-2000 Abbreviated Test Language for All Systems in the year 2000
ATS Automatic Test System (i.e. ATE and TPS)

C/ATLAS Common Abbreviated Test Language for All Systems
CD Compact Disk

CRT Cathode Ray Tube

DoD Department of Defense

GPS Global Positioning System

IEEE Institute of Electrical and Electronics Epgineers

IEC International Electrotechnical Commi
MoD Ministry of Defence
NATP North Atlantic Treaty Org
RF Radio Frequency
SC(C
TPS
TED
UuT

5

The LAS
origi S DoD and NATO, where there were questions gbout
migr izing/implementing one version of C/ATLAS to a later vergion.

This|origi ) on s contained in annex B.

The pasis of the,comparison was to evaluate the specification chapter by chapter (for the purpose of
this fechnical repo apters and clauses are interchangeable terms). The chapters that [were
compared-were 1 through 17. (Formal Syntax — chapter 18 — was not included in the comparigons,
but was, ‘compared to "validate" the chapter comparisons) Each chapter was "evaluated", to
detefminé the impact of writing a test procedure or program to one or the other of thg two
specification versions."

Preliminary results and recommendations of the comparison and contrasting of C/ATLAS and
ATLAS have greviously been published and presented at AUTOTESTCON ‘96[1], published in
PLANE TALK™8) [2], and presented to IEC TC 93 WG 7[3].

The results of the comparison between I|IEEE Std. 716-1995 (C/ATLAS) and ARINC
Specification 626-3 (ATLAS) are contained in clauses 6 through 9.

8) PLANE TALK is a registered trademark of Aeronautical Radio Incorporated.
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6 Relationship between C/ATLAS and ATLAS

The following relationship exists between C/ATLAS and ATLAS (see figure 3).

a) Size — C/ATLAS is larger than ATLAS, due primarily to the fact that defense industry
applications cover a broader scope of test requirements than those that are required to
support commercial airlines.

There are 609 language elements in C/ATLAS and 507 language elements in ATLAS. Thus,
C/ATLAS is approximately 20 % larger than ATLAS.

b) Uanguage element diiferences — IThere are anguage elements in at are
not included in ATLAS. There are 39 language elements in ATLAS tha not included in
Q/ATLAS.

The reasons are explained as follows:

- first, initially C/ATLAS and ATLAS developed incompatible sukset NI 416
ATLAS syntax, and these differences have been carried f¢

- second, each has incorporated change proposals to gach\respect G . ause
these have not necessarily been incorporated the<same i ther,
further differences have occurred
What this means is that 77 % of the 609 langfiage i i igal to
those in ATLAS while 92 % of the total WS i [ idal to

those in C/ATLAS. Both Iangu i % i i i ct to

c) Ipcompatibilities — Beyond the langus ! [ ini , there

For the purpose of this techqi ‘ atibility i i : ign or
application of a programny Qsti i . i i veen
the tivo language diale(

Of the 13 inco
compatibility betwee

techpical effort in ack

) ieving
problem in this case represents a cost or additional
harmonization between a test program written irj one

dialgct, being used an AXE,designed around the other dialect.)
The [requirerments i ibilities, nine
simpler jn i e ‘ izption

methods ¢

- 86% Identical e
141"Unique 13 Incompatibilities 39 “Unique
language language
elements elements

IEEE Std. 716 ARINC Specification. 626
(CIATLAS) (ATLAS)
IEC 1355/99

Figure 3 — ATLAS and C/ATLAS relationship
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7 Current events

Since the publication of the C/ATLAS and ATLAS standards in 1995, both the IEEE and ARINC
ATLAS language maintenance bodies have been processing proposals for additions and/or
changes to the languages.

a) Proposals to C/ATLAS are at this time unique to the C/ATLAS standard, and proposals to
ATLAS are unique to the ATLAS specification. The new proposals being considered by the
two language maintenance bodies, rather than fostering harmonization, could be viewed as
"promoting divergence".

Hroposals being considered by the IEEE SCC20 ATLAS subcommittee to C/ATLAY are
pditorial clean-up” of the standard (e.g. inconsistencies etc. are ngt addtessed.by any
articular C/ATLAS change proposal) The primary inputs have co eNEC TLC 93
bviews of the IEEE Std. 716-1995 publication, and from wijt ; BET
ubcommittee, who, among many other efforts, are developing & dipg to
ne IEEE Std. 716-1995 (C/ATLAS) standard. Enhancemen sent
i i ich is

date
flation
0 will
ioph and
t and
n the

b be

ing to
sent

2) noun modifier

3) extend@x;
4)  limit field

evaluatio

11), \identify statements;

12" calculate statements:

13) input/output statements;

14) control;

15) Global Positioning System (GPS);
16) impedance;

17) a.c. signals, d.c. signals, AM signals, waveforms, fluids, manometric, and triangular/
ramp signals.
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As can be seen from the wide variety of language syntax being addressed by the proposals,
and since these primarily address a modification to syntax and semantics (C/ATLAS changes
are "editorial clean-up"), further divergence of the two dialects is entirely possible.

It is the plan of the authors to present this technical report containing the results of our analysis
and recommendations to the IEEE, ARINC and the IEC. It will be our goal to provide a focus for
movement towards bringing both languages into harmonization and avoiding further
divergence. As a note pertaining to this plan, at the May 1997 Airlines Maintenance Conference
(AMC), there was favorable interest shown by both the defense and airline communities, with

respect toward "helping each other solve common problems". This "working together" can only
he|p the harmanization effarts

It is plso our hope that the approaches and recommendations presented Qr ATL-AY can
be uged to achieve harmonization between other test language dialects,

8 Implementations of ATLAS and C/ATLAS

The |common baseline from which C/ATLAS and ATLAS exolved [LAS
(seeffigure 2). The IEEE withdrew the 416-1984 standard in-49 id (the
withdrawal was primarily due to no defense-related busine i

IEEB Std. 416 was an overall specification of the i bd to
be implemented in its entirety. IEEE ; i LAS)
with [respect to the rules towards aug ) B LAS,
vendors developed products to the IEEE\N Std\ 44 initi utilizing the augmentation| and
subget "capability” to a great extent. Wi ; id\with the IEEE Std. 416 definition, the
vendors “carried" the augmentation and/og su C/ATLAS products "because ATLAS
allows it". What has evolvyéd'x ' ATEynique dialects of languages that vary in
their[resemblance to the A G yfthe dialect was (and is today) instrument
spedifics unique to the is™techmcal report makes no attempt at addresgsing
harmonization of the of published ATLAS and C/ATLAS standards,
howgver the a@ shasize” that until procuring agencies enforce| the
implementation of\fHe s { wWitten, implementations of the harmonized standards

cannot occur.

9 Harmonizatox

The following xecammendatjons are being made as a means to achieve harmonization betyween
C/ATLAS anhd A x. e recommendations which follow are technical recommendatior]s as
oppdsed to adnmaistrative or organizational initiatives, which will be covered in the conclusions
clause of this“technieal report. Both the technical and administrative/organizational initiatives
will e nécessary for harmonization.

It would be quite tempting to dispose of the simpler differences and incompatibilities by
recommending the simple merger of the two language dialects. In this manner, C/ATLAS would
have grown by only 6 % and ATLAS would have grown by 28 %. The resulting "language” would
have contained C/ATLAS language elements, some of which would have been redundant in
light of existing ATLAS functions, due to differing names for the same elements (see figure 4).
The difficulties of the merger approach included increased overhead to implement and maintain
the expanded language and the confusion caused by similar language elements having
different names. In addition, this approach would not have resolved the problem of
incompatibilities between the languages which could not be redressed by a merging of the two.
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DEFINE, COMPLEX SIGNAL.... DEFINE, DRAWING....
APPLY, COMPLEX SIGNAL..... APPLY, DRAWING.....
Both could be used
to represent
the same
|EEE Std, 716 XA HRRERY ARINC Snecification 626
(CIATLAS) (ATLAS)
IEC 1356/99

Figure 4 — Merging example

The |recommendations for harmonization which follow are i S effegtive,

practical and readily implementable.

a) Clean-up (elimination of unused language eleme

elements within
ATLAS whose integration into the language is ngt e. t dppear to exigt as
differences between C/ATLAS and ATLAS but i ZIN{] i are not used. [Thus
the el|m|nat|on of these Ianguage elements and ny 0 iguage’elements in ATLAS or
¢ onization by disposipg of
these language elements
¢ the language elements were
ave been identified at this|time
. It is believed| that
| subset, and that as proposals were

ese elements of those overall constructs were
e deletion of these unused elementq has

s warking group, and these will be addressdgd as
ribed in clause 7, item b).

guage elements of this type which should algo be

angudge syntax) — There are language elements in |both
identical function, but whose name or keyword is diffgrent.
these elements is to extend the syntax list in both ATLAY and
e or both of the elements. It will be imperative to ensure that
are identical in both ATLAS and C/ATLAS to use this approadh for

sion of the language element set) — There are elements in [both
l@anguages that are functionally and syntactically different from anything in the other. I was
oted.earlier that there are 141 language elements in C/ATLAS and 39 elements in ATLAS
hich are not in the other language. However, after clean-up and reflection consideratjons,
these numbers will shrink. The next consideration in respect to absorption would be the
value added to the language. Expanding functionality in a compatible manner with the
existing language would be no different than the maintenance efforts currently taking place
in both communities. Although the impact on maintenance and overhead on C/ATLAS
would be smaller than that on ATLAS (adding 35 or less elements as opposed to adding
approximately 135) the benefit to each would be an expansion in scope and capability of
the language dialect. However, even if one or the other of the language maintenance
groups elects not to absorb all of the different language elements not currently within their
language sets, the exceptions should concern functional test categories. That is, all general
purpose capabilities should be absorbed while specific generic test categories and their
associated language elements (e.g. GPS) should be rejected. In this way, a user will have a
very clear idea of where there is or is not compatibility between the two language dialects.
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d) Tolerance (the language rules) — In some cases the lack of compatibility between ATLAS
and C/ATLAS is a result of the manner in which the rules for language have been
implemented. In some cases, the language semantics (the meaning of the language
element) is impacted; in other cases the processing procedures and/or coding requirements
are impacted. Some examples of the problems which are manifest as incompatibilities
include:

1) In ATLAS, the use of <requirement> is a mandatory part of the <noun field> while in
C/ATLAS, it is optional (see figure 5).

2) Both ATLAS and C/ATLAS have the label USING. In one case USING is mandatory and
in the other it is optional (see figure 5).

Unit Under Test (UU

3) Both ATLAS and C A i ¢ LAS
allow the capab i ing Of all

the eventsﬁ b

12:15PM
06/17/97

A = second occurrence of a positive edge Event B = 12:15PM the 17th of June
C/ATLAS = DISABLE, EVENT ALL $

ATLAS = DISABLE, EVENT ‘A", ‘B’ $ <

:m

IEC 1358/99
Figure 6 — Disabling events

As a general approach, all of the language rules in both language dialects must be
reviewed. Each opportunity for liberalization of the rules to benefit harmonization should
be taken. This approach would have no impact on programs written for a system
implemented under the more stringent rules but would provide a harmonization path for
programs written under rules which were less restrictive, i.e. under the alternative
dialect. Once again, this would enable broader application and use of programs and
would facilitate code re-use and sharing between systems designed for either of the two
dialects.
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e) Additions (supplements to the existing language processing capabilities) — After all of
the easy victories are obtained and the level of closure to achieve harmonization has been
narrowed with relatively direct modifications to the language element set, interpretation and
rules, the user will arrive at the few remaining incompatibilities which require something
extra be added to language or test systems upon which the language is being implemented.
The task of the writers was to keep these to a minimum because these harmonization
methods are the least palatable, most costly and involve the highest risk. In the case of
ATLAS and C/ATLAS, we believe we have achieved the goal of minimizing this type of
addition. The following identifies the additions we believe necessary and their purpose.

C/ATLAS and ATLAS use opposite types of logic to identify PASS/FAIL or GO/NO-GO.
C/ATLAS uses a high (positive logic) to denote a PASS or GO condition while ATLAS

1)

uses a low (negative logic) to denote the same thing (see figure 7). Harmoniz

accordance with the appropriate logic.

15 Volts

C/ATLAS PASS or GO

f
< \<»< O

ATLAS PASS or GO

0 Volts

IEC 1359/99

Logic types

e way in which operator interrupts for ma3
ificantly different in C/ATLAS and ATLAS (see figur
afiual intervention as simply one in a variety of pos
unigue program mechanism for this function. The differe

developer.

ation
ware
LAS,
ts in

inual
e 8).
sible
nces
ime,
[ the
itch
ould
ware
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ATLAS : ....WAIT FOR, MANUAL INTERVENTION.....

C/ATLAS : ...IDENTIFY, EVENT ‘A", AS MANUAL INTERVENTION ....
.......... ENABLE, EVENT ‘A'............

IEC 1360

Figure 8 — Manual intervention

3) In ATLAS <change statement>s provide for changing BN ents
monitor. The C/ATLAS <change statement> dog v i e 9).
Once again, the most straightforward and ima ) ation

compliant change would be to ensure ange

elect

anging is provided in ATLAS as an alternative to identifing a “new” event

IEC 1361/99

Figure 9 — Changing events

10 anclusions

C/ATLAS and ATLAS are examples of test languages which evolved from a common base and
evolved into two incompatible dialects designed to accomplish the same end purpose. The two
languages today are 84 % identical, however their differences and incompatibilities prevent
them from being used interchangeably on platforms designed for either one or the other. The
impact of this is the preclusion of code re-use and sharing between the test communities that
utilize each dialect. In addition, separate teams of maintenance experts have been required to
evolve each of the dialects to meet evolving test and maintenance needs.
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The IEEE and ARINC dialects are amenable to harmonization with relatively small effort. The
areas of compatibility can be brought from 84 % to 98 % very quickly and with little cost. The
remaining areas of difference and incompatibility are also subject to harmonization, although
with some additional cost and effort beyond that required to achieve the greatest gains. The
benefits of harmonization, it is felt, will more than pay for its cost due to reduced maintenance
costs and the sharing and/or re-use of software, and thus should be seriously considered by
both of the standards communities responsible for the two dialects.

The relative ease and feasibility of achieving harmonization between the C/ATLAS and ATLAS
test languages implies that similar harmonization may be possible between other test

|ang jages This is pnrfir‘lllnrl\ll true of test Inngllngne focused aon narrow areas of npplin"tion
for example back plane and cable test or device test for specific unit types or bare board|test.
Ever e in
test ion.
11
In the ifi i dations to aclieve
harn
a) ¢ § and
d (not
l¢ llage
[ and
n ther.
N 1gain
g
b) H ; ‘. deted
at each language diale . i isti berts
f ity bility
and/or to agree to the
c) ¢ : both
languages woutd e bereficial. “This team would consist of experts from the communities
sing each diale g - i i i Liired
isting
d) Ipitial aziy B iti i initi [ t the
required>chang ) [ [ Iting
ould
12 Benefits
The harmonization steps suggested above, it taken, will not only provide upward compatibility

across test platforms but will also carry the benefit of expanding opportunities for suppliers in
each community to achieve success in the community that they had been excluded from due to
language incompatibility. In addition, legacy systems supported by ATS which had become
outdated would now become business opportunities for current suppliers of C/ATLAS or ATLAS
based systems.
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13 Other languages and/or implementations

In respect to other test languages and/or implementations, the writers suggest a serious look at
their areas of difference or similarity to determine if the methods and approaches suggested in
this paper are applicable. The benefits both to users of these test languages and to their
suppliers are believed to be significant. This is true across differing vendor test platforms in the
market place as well as across the virtual hierarchy of test platforms within a manufacturing
enterprise.

@%
T
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Annex A
(informative)

Comparisons of 416, 716, and 626 definitions — 1984 to 1995.

The attached table is a comparison of IEEE Std. 416-1984 ATLAS; IEEE Stds. 716-1985, 716-1989,
and 716 1995 C/ATLAS and ARINC SpeC|f|cat|on 626 3 ATLAS. These standards represent the

testing reqwrements IEEE Std. 716-1985 to IEEE Std 71 \ i 5%
commonality, IEEE Std. 716-1985 to IEEE Std. 716-1995 8 ality.
Additionally, 716 is no longer a subset of 416 (416 is no lorger mai \

The ftable is intended to be read from left to right, b S an

indidation that the contents are not contained i 3 ithér by not having peen
introfuced yet, or having been deleted The shadinyg ¢ i inthe table is an indicatipn of
mody|fication of that paragraph from the ication. 55 not represent any leyel of
complexity of change (note that refere numbers were not considerpd a
charljge if they were within a syntax ds S jfaph numbers always seem to
change).

Leggnd:

(1) No shade = IntroduchtiQ Agra 3 ange from the box to the immediate l¢ft in

that row for 4
dre indicate

(2) §
(3) 9§
(4) 9

Note

sed next to 716-1995, but no changes/differences
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Table A.1 — Comparisons of 416, 716 and 626

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

1.0 Purpose 1.0 Purpose 1.0 Purpose 1.0 Purpose 1.0 Purpose
1.1 ATLAS 1.1 ATLAS
Characteristics Characteristics
1.2 Levels of ATLAS
.2 Managemgnt
Procedures-for|the use
of Extensibility
c
1.3 Ruleg for Creating \>
ATLAS Siibsets and
ATLAS Siyibsets with
Extensions
1.4 ATLAS \
Configurgtion
1.1 Language 1.1 Language ( r171 \{3\)
Processors Processors A\ - Pyocesso
1.2 Document Control ocu @cume Control
ontr
2.0 Refefence Material | 2.0 Reference 2.0 Referenc 2. rence Material [ 2.0 Reference[Material
Material Material
2.1 Applicable 2.1 Applicable 2\l A bIe /?1 Applicable 2.1 Applicable
Documenis Document yan Dogum Documents Documents
2.2 Document 2.2 Dpcument \[ 2. clment 2.2 Document 2.2 Document
Precedente Prece&{ce (‘\Rrec ence Precedence Precedence
2.3 How fo use this
specificatjon

\/\ .3 Pocument
anization and

onventions

2.3 Document
Organization and
Conventions

e

2.3.1 Extensibility

2.3.1 Extensibility

A23) Mlzatlon of

Syntax Specification

2.3.2 Organization of
the Syntax
Specification

2.3.2 Organization of
the Syntax
Specification

2.3.3 Guide to the use
of the C/ATLAS

Langquage
2.4 |dentification of
Non Preferred Usage
3.0 ATLAS Test 3.0 Complete ATLAS |3.0 Complete 3.0 Complete 3.0 ATLAS Test
Specification Test Program C/ATLAS Test C/ATLAS Test Specification
Program Program

3.1 ATLAS Test
Specification Structure

3.1 Complete ATLAS
Test Program
Structure

3.1 <complete atlas
test program
structure>

3.1 <complete atlas
test program
structure>

3.1 <atlas test
specification structure>

3.2 Basic Statement
Elements

3.2 Basic Statement
Elements

3.2 Basic Statement
Elements

3.2 Basic Statement
Elements

3.2 Basic Statement
Elements

3.3 Manual Actions
During Testing

3.3 Manual Actions
During Testing
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Table A.1 — Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

4.0 Structure Delimiter
Statements

4.0 Structure
Delimiter Statements

4.0 Structure
Delimiter Statements

4.0 Structure Delimiter
Statements

4.0 Structure Delimiter
Statements

4.1 BEGIN/TERMIN-
ATE Statements

4.1 BEGIN/TERMIN-
ATE Statements

4.1 BEGIN/TERMIN-
ATE Statements

4.1 BEGIN/TERMIN-
ATE Statements

4.1 BEGIN/TERMINATE
Statements

4.1.1 bedin atlas 4.1.1 BEGIN ATLAS |4.1.1 BEGIN ATLAS (4.1.1 BEGIN ATLAS 4.1.1 BEGINVATLAS
program gtatement PROGRAM Statement | PROGRAM PROGRAM Statemen OGRAM)Statement
Statement

4.1.2 terminate atlas 4.1.2 TERMINATE 4.1.2 TERMINATE 4.1.2 TERMIN N.2 RMINATE

program gtatement ATLAS PROGRAM ATLAS PROGRAM ATLAS PRO TLAS PROGRAM
Statement Statement Statement Statement

4.1.3 begin atlas 4,1.3 BEGIN ATLAS |4.1.3 BEGIN ATLAS |4.1.3 Gl A 1.3 BEGIN ATLAS

module sfatement MODULE Statement MODULE Statement MODULE State { M LE Statement

4.1.4 terminate atlas 4.1.4 TERMINATE 4.1.4 TERMINATE 4084 T N .1.4 TERMINATE

module sfatement ATLAS MODULE ATLAS MODULE A ODNL ATLAS MODULE
Statement Statement / Statewen Statement

4.2 blocK definition A\ \ / \ \ 4.2 Block Definpition

4.2.1 blofk structure /\\ > / ( \ . 4.2.1 <block sfructure>

4.2.2 begin block \_/ 4.2.2 <begin bjock

statemen statement>

4.2.3 blofbk body ( ~ 4.2.3 <block bpdy>

4.2.4 leaye block 4.2.4 <leave block

statemen /\ N statement>

4.2.5 end block N \) 4.2.5 <end blogk

statemen Q statement>

4.3 LEAVE/RESUME v

ATLAS

N

4.4 commence main 4.3 Commencg Main
procedurg statement /\ Procedure Statpment
5.0 Resepved for \ sexed 5.0 Reserved for 5.0 Reserved for 5.0 Not Used

Future Ude \RK res\se Future Use Future Use

6.0 Preamble O$rea ble 6.0 Preamble 6.0 Preamble 6.0 Preamble
Statemenfs S ent Statements Statements Statements

6.1 Main|Preamble 6.1 mgﬁ preamble 6.1 Main Preamble 6.1 Main Preamble 6.1 Main Preamble

Structure \st\ruc re> Structure Structure Structure

6.2 local|preamble 6.2 <local preamble 6.2 <local preamble |6.2 <local preamble 6.2 <local pregmble

structure structure> structure> structure> structure>

6.3 for UbFstatement

6.4 declare statement |[6.3 DECLARE 6.3 DECLARE 6.3 DECLARE 6.3 <declare
Statement Statement Statement statement>

6.5 DEFINE 6.4 DEFINE 6.4 DEFINE 6.4 DEFINE

Statements Definition

Statements Definition

Statements Definition

Statements Definition

6.4 <define statement
structure>
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Table A.1 — Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

6.6 define message
statement

6.5 DEFINE
MESSAGE Statement

6.5 Deleted

6.7 define drawing

6.5 <define drawing>

statement
6.6 DEFINE
<function> Statement /
6.8 definp signal 6.6 DEFINE <signal> | 6.5 DEFINE <sig 6.6\<§gne signal
statemen Statement Statement A ?b&tem t>
6.9 PROCEDURE 6.7 PROCEDURE 6.7 PROCEDURE 6.6 PROCE R > WDURE
Definition Definition Definition Definitioy\ Defiiti
N
6.10 FUNCTION \ Wnction Dlefinition
Definition /\ AN
6.11 TAYK Definition D\ \
6.12 require statement [ 6.8 REQUIRE 6.8 REQUIRE 7 QuU 6.9 <require statement>
Statement Statement Syateme
N\ n
6.13 inclyide statement | 6.9 INCLUDE 6., \INCLU .BglﬁLUD 6.10 <include
Statement tatewgen. Sta n statement>
6.14 CONVERTER \_/
Definition
6.15 PROTOCOL
PROCEDURE (\
Definition /\ N
6.16 idertify statement N 6.10 TIFY 6.9 IDENTIFY 6.12 <identify
Q&gem t Statements statements>
6.17 identify timer \ 1\{Q§RTIFY 6.10 IDENTIFY TIMER | 6.13 <identify fimer
statemen TI R Statement Statement statement>
6.18 idertify signal \J\B\JZ/IDENTIFY 6.11 IDENTIFY 6.14 <identify signal
based evént statement ZIGNAL BASED SIGNAL BASED based event statement>
VENT Statement EVENT Statement
6.19 identify event \> 6.13 IDENTIFY 6.12 IDENTIFY 6.15 <identify gvent
based evént statemext EVENT BASED EVENT BASED based event statement>
\ EVENT Statement EVENT Statement
6.20 idertify even N \/ 6.14 IDENTIFY 6.13 IDENTIFY 6.16 <identify gvent
interval sfatement EVENT INTERVAL EVENT INTERVAL interval statement>
Statement Statement
6.21 identify event 6.15 IDENTIFY 6.14 IDENTIFY 6.17 <identify gvent
indicator statement EVENT INDICATOR EVENT INDICATOR indicator statermpent>
Statement Statement

6.22 identify time
based event statement

6.16 IDENTIFY TIME
BASED EVENT

6.15 IDENTIFY TIME
BASED EVENT

6.18 <identify time
based event statement>

Statement Statement
6.23 DIGITAL 6.17 DIGITAL 6.16 DIGITAL 6.19 DIGITAL
CONFIGURATION CONFIGURATION CONFIGURATION CONFIGURATION
Definition Definition Definition Definition

6.18 EXTEND 6.17 EXTEND 6.21 <extend atlas

Statement Statement statement>

6.19 ESTABLISH
PROTOCOL
Statement

6.18 ESTABLISH
PROTOCOL Statement

6.11 <establish protocol
statement>
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Table A.1 — Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

6.24 define exchange 6.20 DEFINE 6.19 DEFINE 6.20 <define exchange
statement EXCHANGE EXCHANGE Statement | statement>

Statement

6.21 DEFINE 6.20 DEFINE DIGITAL

DPDILCLIT AL _TIANINLC

TII\IIII\II‘ Cf—\fnmnhf

Statement

6.21 COMPLEX
SIGNAL Definitio

6.22 DEFIN
EXCHANGE
CONFIG
Statement

change
atement>

7.0 Proc¢dural

7.0 Procedural

7.0 Procedural

7.0 Procedura

7.9 Prece ur

Statemengs Statements Statements Statemen >tatements
7.1 main|procedural 7.1 <main procedural | 7.1 <main roced ral | 7.1 <main progedural
structure structure> procedural structu e> uctu > structure>
7.2 main|procedural 7.2 <main procedural <main i cedural 7.2 <main progedural
statemen{s statements> dura stat nts> statements>
8.0 Data|Processing 8.0 Data Procgssing
Statemengs Statements
8.1 procqdural 8.0 Procedyral Prqoce ,ER.O Procedural 8.1 Procedural
statements, data Statemen ta eme {S; Statements, Data Statements, Dgta
processing Processin smg Processing Processing
8.2 calculate 8.1 UL ( 8.1 CALCULATE 8.2 CALCULATE
statemen §\ate ent St eme Statement Statement
8.3 comgare statement PARE 8.2 COMPARE 8.3 COMPARE

Stat ent Statement Statement

S
8.4 save|statement
9.0 InputfOutput 9.0 Input/Outppt
Statemenfs /\ Statements
9.1 procgdural .N&roc dur§~/ 9.0 Procedural 9.0 Procedural 9.1 Procedura
statemen{s ingut outpu ements, Input Statements, Input Statements, Input Statements, Input
\O Output Output Output

9.2 fill statement 9.1 %LL Statement 9.1 Deleted
9.3 wait for manual
data statgment
9.4 indicgtesstatement
9.5 display statement
9.6 print statement
9.7 record statement
9.8 input statement 9.2 INPUT Statement | 9.2 INPUT 9.1 INPUT Statement |9.2 INPUT Statement

Statement
9.9 output statement 9.3 OUTPUT 9.3 OUTPUT 9.2 OUTPUT 9.3 OUTPUT Statement

Statement Statement Statement

9.4 ENABLE FILE
ACCESS Statement

9.3 ENABLE FILE
ACCESS Statement

9.4 ENABLE FILE
ACCESS Statement



https://iecnorm.com/api/?name=0f9d4529c4f42c6d7e63fed8607f1300

Table A.1 -

— 30 -

TR 61926-1-1 © IEC:1999(E)

Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

9.5 DISABLE FILE
ACCESS Statement

9.4 DISABLE FILE
ACCESS Statement

9.5 DISABLE FILE
ACCESS Statement

9.6 CREATE FILE

Statement
9.7 DELETENFJLE
/“Sgtement
10.0 Control 10.0Control
Statemenfs F§N{tem ts
10.1 progedural 10.0 Procedural 10.0 Procedural 10.0 Proced .l\igc:;}iuril
statements, control Statements, Control Statements, Control Statem tro \Sta m , Cdntrol
10.2 IF THEN ELSE IF | 10.1 IF THEN ELSE 10.1 IF THEN ELSE |10.1 IF HEN 1\0\241} THEN ELSE
Capability Capability Capability Capabilit \ Capability
10.3 WH|LE THEN 10.2 WHILE THEN 10.2 WHILE THEN 2 H&I’H N\/AOS WHILE THEN
Capability Capability Capability / Capabili Capability
10.4 FOR THEN 10.3 FOR THEN 10.3 FOR THEN >1 3 & TIW 10.4 FOR THEN
Capability Capability Capability apakility Capability
10.5 go tp statement 10.4 GO TO O.A\_G)O 10.5 GO TO Sfatement
Statement tem ateme
10.6 repegat statement
10.7 perflorm 10.5 PERFORM 10.5 REREOR ?).5 PERFORM 10.6 PERFORM
statemen Statement Statement Statement Statement
10.8 finigh statement 10.6 FINI w \ IN%FIJ 10.6 FINISH 10.7 FINISH Sfatement
State tat t Statement
10.9 ENABLE 10.8 ENABLE PISABLE
DISABLE|MANUAL MANUAL INTERVENTION
INTERVENTION Capability
Capability /\
10.10 wadlit for manual 10.9 wait for mjanual
interventipn statement intervention stagtement
10.11 ENABLE \>
DISABLE|TASK
Capability (\ \
10.12 DHCISION
TABLE S{ructure
Capability
10.13 didcard
statemen
10.14 alter statement
10.15 SUSPEND
CONTINUE TASK
Capability
10.16 Task
Synchronization
Capability
10.17 enable digital 10.7 ENABLE 10.7 ENABLE 10.10 ENABLE DIGITAL
configuration statement DIGITAL DIGITAL CONFIGURATION
CONFIGURATION CONFIGURATION Statement
Statement Statement
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Table A.1 — Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

10.8 DISABLE

DIGITAL
CONFIGURATION
Statement
10-9—FEseape 10-1—Eseap
Mechanism Mechanism
10.18 enpble escape
statemen
10.19 didable escape
statemen
10.9.1 €NA 0.11Y ENABLE
ESCAPE\TO E ETO
C \ PROCEDURE $tatement
10.11.2 DISAHLE
ESCAPE TO
/\(\ PROCEDURE $tatement
11.0 Procedural
Statements Signal
11.0 Signal Oriented 11.1 Signal Oriented 0 Signal ted \11.0 Signal Oriented 11.0 Signal Orjented
Statemenfs Statements ate atements Statements
11.1 progedural \({e}ural 11.1 <procedural 11.1 <procedutal
statements, signal st expents gn > statements signal> statements sigpal>
11.2 Single Action 11.2 Hingle Astion Q 11.2 Single Action 11.2 Single Action Verb
Verbs }@rbs X\/e Statements Statements
11.2.1 Gegneral %?.1 enera 11N .Mneral 11.2.1 General 11.2.1 Genera
Descriptign s/a'ﬂ}sQ Descyiption Description Description
S
11.2.2 sqtup statement 2 SETUP 2.2 SETUP 11.2.2 SETUP 11.2.2 SETUP
Sta nt tatement Statement Statement
11.2.3 cqnnect 2.3\ CONNE 11.2.3 CONNECT 11.2.3 CONNECT 11.2.3 CONNHCT
statemen S meqt Statement Statement Statement
11.2.4 dipconfqect !4 DISCONNECT |11.2.4 DISCONNECT (11.2.4 DISCONNECT |11.2.4 DISCONNECT
statemen \St tement Statement Statement Statement
11.2.5§ CLOSE
tement
11.2.7 arm statement 11.2.5 ARM 11.2.5 ARM Statement | 11.2.5 ARM Statement
Statement
11.2.6 OPEN
Statement
11.2.8 fetch statement |11.2.8 FETCH 11.2.6 FETCH 11.2.6 FETCH 11.2.6 FETCH
Statement Statement Statement Statement
11.2.7 INITIATE
Statement

11.2.11 change
statement

11.2.7 CHANGE
Statement

11.2.7 CHANGE
Statement

11.2.7 CHANGE
Statement

11.2.12 enable event
statement

11.2.8 ENABLE
EVENT Statement

11.2.8 ENABLE
EVENT Statement

11.2.8 ENABLE EVENT
Statement

11.2.9 COUPLE
Statement
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Table A.1 — Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

11.2.13 disable event
statement

11.2.9 DISABLE
EVENT Statement

11.2.9 DISABLE
EVENT Statement

11.2.9 DISABLE
EVENT Statement

11.2.10 UNCOUPLE
Statement

11.2.14 reset 11.2.10 RESET 11.2.12 RESET 11.2.10 RESET
statemen Statement Statement /“Sgtement
11.2.10 ENABLE
COMPLEX SIGNAL
Statement
11.2.11 ABLE
COMPLEX S L
Sta}e@e t
11.3 Multiple Action |1DH M}rﬁ% fQn
Verb "Sbs.t\e nts
11.3.1 General /1;.3.1\%339%%\)
Description A\ - D, SC}{IptI
11.3 apply statement 11.3 APPLY .32 AP 1.;!.2)APP 11.3 APPLY Sjatement
Statement tatermen taterden

lMR/EMOVE

11.4 rempve statement | 11.4 REMOVE 11. R E 11.4 REMOVE
Statement Syatement Statement Statement

11.5 medsure 11.5 MEASURE 11.3.4\ MBASU /ﬁ.3.4 MEASURE 11.5 MEASURE

statemen Statemeny\ - Statemeqt Statement Statement

11.6 morjitor statement | 11.6 11.3.5 MONITOR 11.6 MONITOR

State

<

11.3.5\MONITO
\Qate e

Statement

Statement

11.7 verify statement .7 MERIFY 36 VERIFY 11.3.6 VERIFY 11.7 VERIFY $tatement
Statemgnt Stateme Statement
11.8 ADJUST \/\\)
Capability '\
11.9 read statement 1.8\READ 11.3.7 READ 11.3.7 READ 11.8 READ Statement
/\ Statermen Statement Statement
11.10 inifiate \ 11.3.8 INITIATE 11.3.8 INITIATE 11.9 INITIATE
statemen (\ \ Statement Statement Statement
11.11 Digital Ver N \/ 11.4 Digital Verb 11.4 Digital 11.10 Digital Verbs
Statements
11.4.1 General 11.4.1 General
Description Description
11.11.1 dtimulate 11.4.2 STIMULATE ([11.4.2 STIMULATE 11.10.1 STIMULATE
statemen Statement Statement Statement

11.11.2 sense
statement

11.4.3 SENSE
Statement

11.4.3 SENSE
Statement

11.10.2 SENSE
Statement

11.11.3 prove

11.4.4 PROVE

11.4.4 PROVE

11.10.3 PROVE

statement Statement Statement Statement
12.0 Timing 12.0 Timing Statements
Statements

12.1 procedural
statements, timing

12.0 Procedural
Statements Timing

12.0 Procedural
Statements Timing

12.0 Procedural
Statements Timing

12.1 Procedural
Statements Timing

12.1 General

12.1 General

12.1 General
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Table A.1 — Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

12.2 delay statement 12.2 DELAY 12.2 Deleted
Statement
12.3 wait for time 12.3 WAIT FOR Time | 12.3 Deleted
statement Statement
12.4 PREPARE/
EXECUTH Capability /
12.5 ENABLE
DISABLE|TIME-LIMIT
Capability /\
12.6 waif for event 12.4 WAIT FOR 12.4 Deleted
statemen Event Statement (\ \

12.7 TIME INTERVAL

12.5 TIME INTERVAL

1ZYTIME INTERVAL

Measurement Measurement )\/Ieasurement Capability
Capability Capability
12.7.1 tifhe interval 12.5.1 TIME \)
measurement structure | INTERVAL
Measurement
Structure /\ /(> 6
12.7.2 START 12.5.2 START \J
Statemeng Statement
12.7.3 START WHEN 12.5.3 START WHEN
Statement (\
12.7.5 STOP 12.5.4 S(%\( \) V
Statemeng Stateant pu
12.7.6 STOP WHEN 1259 S EN
Statemenf /St{te nt
12.7.7 DISABLE TIME
INTERVAL Statement L

a

12.5 READ TIMER
Statement

12.2 READ TIMER
Statement

12.6 READ TIMER
Statement

12.7.8 e

ent b d
1ent<§e\

measurery
12.8 Synfhronizati N

Capability

12.8.1 sync statement

12.8.2 SYNC/WHEN 12.6 SYNC WHEN
Statemeng Statement

12.6 WAIT FOR
Statement

12.3 WAIT FOR
Statement

12.2 WAIT FOR
Statement

12.7 RESET TIMER
Statement

12.4 RESET TIMER
Statement

12.5 RESET TIMER
Statement

12.9 DO/END DO

12.8 DO/END DO

12.5 DO/END DO

12.4 DO/END DO

CAPABILITY Capability Capability Capability

12.9.1 do 12.8.1 <do 12.5.1 <do 12.4.1 <do

simultaneous structure simultaneous simultaneous simultaneous structure>
structure> structure>

12.9.2 do 12.8.2 DO 12.5.2 DO 12.4.2 DO

simultaneous statement SIMULTANEOUS SIMULTANEOUS SIMULTANEOUS
Statement Statement Statement
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Table A.1 — Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

12.9.3 do
simultaneous body

12.8.3 <do
simultaneous body>

12.5.3 <do
simultaneous body>

12.4.3 <do
simultaneous body>

12.9.4 end do 12.8.4 END DO 12.5.4 END DO 12.4.4 END DO
statement Statement Statement Statement
12.9.5 dq timed digital 12.8.5 <do timed 12.5.5 <do timed 12.4.5 <do timed digital
structure digital structure> digital structure> /‘stQJcture>
12.9.6 dq timed digital 12.8.6 DO TIMED 12.5.6 DO TIME 12.46/'DO TIMED
statemen DIGITAL Statement DIGITAL Statey\ t FD*QITA Statement
12.9.7 dq timed digital 12.8.7 <do timed 12.5.7 <do tiwed .4§7\<(9|imed digital
body digital body> digital deR \bo >
\ \ WQO sequential
/\ AN stru€ture>
X 12.4.9 DO
/ SEQUENTIAL $tatement
\/ 12.4.10 <do sgquential
AN/ N body>
12.10 reget timer A\ U
statemen
13.0 Prog¢edural 13.0 Procedural 1 rocedur \ 13.0 Procedural 13.0 Databus
Statemenfs, Macros Statements, Macros atemre&ts, G \Sgatements, Databus Statements
13.1 DO PDIGITAL 13.1 DO DMSITAL
TEST TEST /\
< AN

13.2 do gigital test 13.2 esS ONLY, \)
stim only |[statement Function (
13.3 do digital test 1333 The RES v
resp comp statement C }’\ nction
13.4 do digital test 134 TheSTIM RESPY
stim resp|save A uncyon
statemen
13.5 do digital test ) e WSP
stim resp|comp CO ncti
statemen (\ \
13.6 do digital tes AN\ N
stim resp|match
statemen
13.7 do digital test 13.6 The RESP
resp only|statenent ONLY Function
13.8 do digitar test 1377 The RESP

resp select statement

SELECT Function

13.9 lllustrations of DO
statements

13.8 lllustrations of
DO Statements

13.10 Ancillary Source
and Sensor Statements

13.9 Ancillary Source
and Sensor
Statements

13.11 Illustration of
Test Function
Sequences

13.10 lllustration of
Test Function
Sequences

13.1 <procedural
statement macro>

13.1 <procedural
statement databus>
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Table A.1 — Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

13.12 do exchange 13.3 DO 13.2 DO EXCHANGE |13.1 DO EXCHANGE

statement EXCHANGE Statement Statement
Statement

13.13 update 13.4 UPDATE

exchangerstatement EXCHANGE
Statement
13.3 UPDATE
EXCHANGE
CONFIGURAT
Statement
13.4 F 13. FE‘P{H
EXCHANGE CHANGE
COMKIGHRATIO C IGURATION
S%%eqt\ \ Statement
X 13.3 ENABLE
EXCHANGE
CONFIGURATION
f\ Statement
13.4 CONNECT
EXCHANGE
CONFIGURATION
Statement Statement
.7 DISCONNECT 13.5 DISCONNECT
EXCHANGE EXCHANGE
CONFIGURATION CONFIGURATION
Statement Statement
N
13.8 DISABLE 13.6 DISABLE
EXCHANGE EXCHANGE
CONFIGURATION CONFIGURATION
Statement Statement
14.0 Fielll and Subfield Fielhanan" 7 N26 Field and 14.0 Field and 14.0 Field and|Subfield
Definitionp Subield Defiqitio ubfield Definition Subfield Definition Definition
14.1 statpment 141 <statemen 14.1 <statement 14.1 <statement 14.1 <statemept
character]stics \CKCt ristics> characteristics> characteristics> characteristics3
N
14.2 reallcharacteh t\l\ 14.2 <real 14.2 <real 14.2 <real chaJacteristic
subfield characteristic characteristic subfield> | subfield>
subfield>
14.3 comnjplex
character|stic subifield
14.4 digifal 14.3 <digital 14.3 <digital 14.3 <digital
character|stie subfield characteristic characteristic characteristic subfield>
subfield> subfield>
14.5 sync subfield 14.4 <sync subfield> |[14.4 <sync subfield> | 14.4 <sync subfield> 14.3 <sync subfield>

14.6 real errlim 14.5 <real errlim> 14.5 <real errlim> 14.5 <real errlim> 14.4 <real errlim>
14.7 dim lim 14.6 <dim lim> 14.6 Deleted 14.5 <dim lim>
14.8 pc lim 14.7 <pc lim> 14.7 Deleted 14.6 <pc lim>

14.9 complex errlim

14.10 measured
characteristic

14.8 <measured
characteristic>

14.8 <measured
characteristic>

14.6 <measured
characteristic>

14.7 <measured
characteristic>

14.11 evaluation field

14.9 <evaluation

14.9 <evaluation

field>

field>

14.7 <evaluation field>

14.8 <evaluation field>
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Table A.1 — Comparisons of 416, 716 and 626 (continued)

IEEE Std.416-1984:
ATLAS

(withdrawn as
a standard in 1993)

IEEE Std.716-1985:
C/ATLAS

IEEE Std.716-1989:
C/ATLAS

IEEE Std.716-1995:
C/ATLAS

ARINC Specification

626-3: Standard
ATLAS Language for
Modular Test

14.12 eval statement
characteristics

14.10 <eval
statement
characteristics>

14.10 <eval
statement
characteristics>

14.8 <eval statement
characteristics>

14.9 <eval statement
characteristics>

14.13 slope eval

14.11 <slope eval

14.11 Deleted

statemen statement
character]stics characteristics>
14.14 m4gx time 14.12 <max time> 14.12 <max time> 14.9 <max time> ( 1hQ <max time>
14.15 mip time
14.16 tinje quantity 14.13 <time quantity> | 14.13 <time 14.10 <time 'gua |ty\ .IW gyantity>
quantity>
N
14.17 copdition 14.14 <condition> 14.14 <condition> 14.11 < ondn%r& \ 1\4\1;)<conditi)n>
14.18 mdd expression < \ \
14.19 arifhmetic 14.15 <arithmetic 14.15 Deleted A
expression expression> L~
14.20 m4gthematical 14.16 <mathematical [14.16 Delete \/
function function> /\
~
14.21 boplean 14.17 <boolean ed
expression expression>
14.22 shifting
expression (-\
14.23 cofin 14.18 <c@ /\\1@@ <\°‘Q‘> . > 14.12 <conn> 14.13 <conn>
14.24 cofin set 14.19 ricoMet\k 4}9z‘<an sej> 14.13 <conn set> 14.14 <conn sgt>
14.25 format 1 14, 20 <f\m’a«\}\>\ 1520 Deleted
14.26 format 2 14 1 format N leted
14.27 didital number 14 igit }d{j\\}\}? Deleted
descripto ptor
14.28 signal value 42\\\5@% aI&/ 14.23 <signal value> [ 14.14 <signal value> 14.15 <signal yalue>
14.29 stgp < \ \ >
O\
14.30 value (\\ 24 <v§kue> 14.24 Deleted
14.31 vafiables N1%. S\Q@f’fables> 14.25 Deleted
14.32 mgssage \Qir%<message 14.26 Deleted
variables varidbles>
14.33 words 14.27 <words> 14.27 Deleted
14.34 sti-+tatervat
14.35 resp delay 14.28 <resp delay> 14.28 Deleted
14.36 rate/bit 14.29 <rate/bit> 14.29 Deleted
14.37 rate/data 14.30 <rate/data> 14.30 Deleted
14.38 rate/word 14.31 <rate/word> 14.31 Deleted
14.39 list range 14.32 <list range> 14.32 Deleted
14.40 info 14.33 <info> 14.33 Deleted
14.41 real quantity 14.34 <real quantity> |14.34 <real 14.15 <real quantity> |14.16 <real quantity>
quantity>

14.42 complex quantity
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