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INTERNATIONAL ELECTROTECHNICAL COMMISSION

APPROACHES TO CONFORMANCE AND CERTIFICATION TESTING

FOR DESIGN AUTOMATION STANDARDS

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all natlonal electrotechnlcal commlttees (IEC Natlonal Commlttees) The ob]ect of the IEC is to promote
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‘ ation of a technical report when it has cd
ally published as an International Stand

technidal committee m
data ofla differeﬁé ;P
example “state of\He

IEC 62248, whic chnisal report, has been prepared by IEC technical commit

Design| automati
This te

The te i i port is based on the following documents:

Enquiry draft Report on voting

93/152/DTR 93/156/RVC

elds. To
ration is
ith may
liaising
national
yeen the

ible, an
entation

the form
National

rnational
ds. Any
B clearly

for any

Lbject of

ever, a
llected
ard, for

ee 93:

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 2.

The committee has decided that the contents of this publication will remain unchanged until 2005.

At this date, the publication will be

e transformed into an International standard;
e reconfirmed,

¢ withdrawn;

e replaced by a revised edition, or

¢ amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

The attention of the reader is drawn to the fact that this Technical Report provides an
approach to conformance and certification methodology for TC 93 that takes into account
the diversity of organizations contributing to the work of this committee.

@%
i
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APPROACHES TO CONFORMANCE AND CERTIFICATION TESTING
FOR DESIGN AUTOMATION STANDARDS

1 Scope

This Technical Report provides guidelines for test suite specifications and benefits of
conformance and certification testing.

2 Ndrmative references

The fol|lowing referenced documents are indispensable for the apglica ument.
For dated references, only the edition cited applies. For undated edition
of the feferenced document (including any amendments) applies.

ISO 10303, Industrial automation systems and integratio on and

excharlge

IEEE 1003, IEEE standard for information technolog

3 Terms and definitions

For thg purposes of this document, the/following\g

d definitions apply.

3.1 Application Progrg
progra’m intended to provide interpperability between different suppliegr EDA
platforis

3.2 Backus-
formatjused to desc

3.3 certificatio
procedure b¢ whie i ) service
conform ifi {
3.4

to be in accordance with some specified standard or specification

3.5 Cofe Model of the Electronics Domain (CMED)

includes the semantics definitions for various categories of information related to electronic
circuit designs

3.6  Electronic Design Automation (EDA)
general term for automation standards related to electronic design

3.7 Electronic Design Interchange Format (EDIF)

format used to exchange design data between different CAD systems, and between CAD
systems and printed circuit fabrication and assembly manufacturing facilities

3.8 1/O Buffer Information Specification (IBIS)

modeling data silicon template intended to specify a consistent format that can be parsed by
software, allowing each simulation vendor to derive models compatible with their own product
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3.9 POSIX

part of IEEE 1003 is part of the POSIX series of standards. It defines security interfaces
to open systems for access control lists, audit, separation of privilege (capabilities),
mandatory access control, and information label mechanisms. The standard is stated in
terms of its C binding

3.10 Standard for Product Data Exchange (STEP)

group of standards that comply with ISO 10303 STEP consisting of a great variety of products
that use EXPRESS information models

3.11 Very High Speed Integrated Circuit Hardware Description Language (VHDL)

progra fiour of

digital pystems

3.12 VHDL - Language Reference Manual (VHDL-LRM)

manua| that describes the foundation for most VHDL simulators_an
on the market

rrently

4 Di

yersity of feeder organizations

The approach to conformance and certification methodo ccount
the diversity of the international organizations thaty rsity is
a strength of TC 93 within the internatjo g bwever
it does add some complexity; suck W ication

C 93 it
0 be to

methodologies. Due to the diversity of
would pe very difficult to enforce a strj

encourpge the implementation of an ication
that ptits a minimal burde t e and
international nature of TGC\93,a i p task of
standafds developme [ elated acgtivity of conformance and certificgtion, a
generalized set of guid i f these
guidelipes. This po e and
certificption for onstituents, in an effort to help them justify the

necesgary resourceg armance and certification. This will be an ongoihg and
iterativ p gdrned are incorporated into the report. There gre for

examp P approach that can be applied to the TC 93 domfain.

The en vite specifications, because TC 93 does not wish to Jecome
a deve the executable test suites. It is, however, intendgd that
TC 93/ : validation, conformance and qualification technologies, should provide
guideli ich™wi &r become requirements) for development of test suite specifications

which s incorporated with or referenced by any standard submitted to TC 93.

5 Bgnéfits of conformance and certification testing

One of the most critical aspects of a certification program is having it be accepted by the
industry, and primarily the suppliers since they are most directly affected by the program. The
suppliers (EDA vendors in this case) should be involved as early as possible in the definition
of a certification program in order to ensure it's success.

It is reasonable to ask the question “what is the point of certification?” It is not just assurance
of some level of quality. Usually certification conjures up notions of compatibility, inter-
operability, and portability (see MALLIS in clause 12). In industry today, interoperability tests
often refer to the testing, via pair wise matching, of specific applications. This is a very
expensive proposition especially as the number of applications to be certified increases.

In some cases, the certification of the application program interfaces (APIs) themselves
provides a high level of interoperability. POSIX is a case in point. There is no explicit
interoperability certification involved in the POSIX certification. However, one of the results
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of POSIX certification is the ability of different Unix implementations to interoperate at certain
levels. This is due to the fact that the POSIX standard itself provides good coverage of the
domain for which it is intended.

Interoperability or compatibility are loose terms that suggest some kind of cooperation or
harmony among unlike components of a system. These terms have been applied to features
ranging from “is written in the same language” to “can read ASCII” to “plug-and-play”.
Portability is often mentioned when defining interoperability goals, and it usually means the
ability to move a program or piece of data around among different environments and still be
able to use it with a minimum of effort, even though the program may be very unlike other
components in design or function. Conformance and certification programs can also stimulate
the marketplace, because they give customers a level of assurance that the products they
purchase will work with their existing infrastructure. If for example a confpany_currently has

interoplerate. Conformance and certification testing can provide i ogram
is welll implemented. Another benefit to having conformance cati i
place (which assumes that test suites are available) is that t p
applicgtions greatly benefit from the use of the test suites{durin h' opment pfocess.

indi ) ocess \isManother bengfit. In
additiop, running the test suites often helps improy¥e the ovefrall qualty of the prodquct by
identifying issues that might have been overlooked | i ad’not been run pgainst
the application.

One of WG 1:
Electrgnical data harmonlzatlon (Appro and technologies), architecture
for TC 8.6 " (see Figure 1.) and also the
requirgment for overlapping standard ate apr interoperability plan. The fiqst step
of any|interoperability pla (e_that a new standard has the m|nimum
amount of information nesgssa 5 jon of a design file into another standard
format [with which it sh§ i i

One gyestion thatxem : d isshow will the many disparate models submljitted to
TC 93 pe “map Vill be responsible for this effort? In addition, the
collection of infornwa k ofya better term will be referred to as “compognents”,

must be defined, for® ple a ity component is currently defined by the CMED model.

It is objious 3 design automation tools that a single universal standard for any
given ¢ i ald greatly simplify their jobs, and save money and respurces.
Howevp ' petitive industry we are all aware of the practical reality that in many
cases |[fth - [ overlapping data formats which exist at various leyels of
standafdizatiqq; it shoutd” be noted that the lack of formal standardization status dges not

necesdarily.mean_thatya given format won't be used by industry. Also, different constitdencies
have djfferent reasoris for wanting to use a given format, and changing their methodology to
use a|different format can be very unattractive if there is any cost of re-tooling and
retraining... therefore the unfortunate reality is that conversion between formats (with varying
degrees of overlapping information content) is often required. Again, this is where a structure
based on a “core” model, and supported by a conformance and certification methodology
could provide a significant benefit to the global design automation community; by improving
the efficiency and the fidelity of such data transfer scenarios; that like it or not are a reality of
the industry. In order to be a viable and relevant organization TC 93 must provide solutions
that address real world problems and provide tangible benefits to the members, without
dictating solutions which are unlikely to be adopted. A strong interoperability plan (within
WG 1, based on CMED) which is supported by a strong conformance and certification
program (from WG 5) could provide such benefits to the TC 93 members. Obviously this will
not happen over night, but will take time to implement, and therefore a phased approach is
described later in this report.
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6 Benefits of test suite specifications

The existence of a test suite specification allows any organization to develop conformance
tests for a given TC 93 standard. Due to the global nature of the internet and the opportunities
for international commerce that it provides, more people are realizing the need for effective,
accurate and user-friendly conformance testing tools. This means that there will be new
business opportunities created by the availability of test suite specifications. For example a
company could take a test suite specification and develop a test suite which they could then
sell on the global market. The global nature of internet and the need to establish virtual
enterprises, often across international borders, will drive more organizations to test their
information technology tools (such as EDA software) for compliance to standards which
provide interoperability within a given organization (or virtual enterprise). In many cases, a
signifidant factor in the decision to purchasing new software tools i her (hey are
complignt with the necessary international standards. In the electroni is trend
is only|increasing with the expanding use of virtual components (the\success(of ich, will
depend heavily on the ability to easily integrate virtual components from rces.)

TC 93 |recognizes the benefits of information modelling as an\inporta for the
development, study, and conformance testing of standards« ‘ : y been

working towards a CMED model (Core Consensus Model If this
model |were adopted as the top level — highest leve gdel in the|TC 93
domair essymodel, VHDL's LRM,
Verilog M ED, for the pdfrticular
compophents to which they apply. b \ mmercial implemerftations
(instanges) of these standards to be {ested * ance e application level models.
The go i grcial implementations back to
the application standard, and therefore C » X he CMED would be expected fo grow
over ti dcts, and possible activity models fof some
standafds. This traceabilit thexjriteroperability between all stgndards
recognjzed by TC 93.

7 Ccnformanie a

It is re¢ognized that N 2 Qup9 submitting standards TC 93 will have the reqources

to dev sification. Therefore, it is recommended that § multi-

phase pect to deploying a conformance and certification
methog 93- phased approach will allow for incremental increases|in the
amoun dditional p that is required for standards submitted to TC 93. Table 1
shows |ea 6 hase¥ and the information required from the submitters of a standard

to TC 93 ‘ . gcommended items for standards submitted to TC 93, and glso the
suppor [ '

7.1 Definition of Tequired and recommended elements

7.1.1 Definitions of levels of conformance and certification

Clear indication of which elements, entities, or components, within the referenced standard,
must be complied with in order for a product to be certified at a specific level. Even if there is
only one level of conformance, it should be named with both a numeric level and English
name. Level 1 shall always be assigned to the highest level of certification, i.e. compliance
with every element, entity or component defined within a standard. So that if a vendor
indicates that they are level 1 compliant to standard X, you would have confidence that it
implements the full standard. (Note that in the initial phase 1 of the TC 93 conformance and
certification program this could provide some benefit to industry; and requiring very little
resources, for example a standard submitted to TC 93 might include a simple definition
for levels of conformance, such as: Level 1 conformance [“fully conformant”] requires that
all entities in the specification be fully implemented, Level 2 conformance [‘simulator
conformant”] requires that only the entities defined in clauses 1 to 5 of the standard
be implemented.)
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7.1.2 Pre- and post- conditions

These would be supplied only where applicable, i.e. for standards which have some
executable or dynamic aspects. This would describe the pre-/initial conditions (or inputs) and
the post-conditions (or outputs) expected from a given entity specified within the standard.
Again, this only applies to standards which exhibit dynamic behaviour, such as simulation
languages.

7.1.3 Formal representation

This would provide a formal representation of any standard under consideration by TC 93,
that lends |tself to some Ievel of parsmg by software, and therefore potential for automated

test g ctured
programming language.

7.1.4 Commercial test suite plan

This will consist of either a letter of intent from a company pla mance
test suite and certification program, or a detailed specificz t suite
could be developed for the standard under question, i bds for
using tphe formal description of the standard to automatjes

7.1.5 Commercial test suite available

This re and is
planne

7.2

7.2.1

This d e, and
would

7.2.2

This w juages
for deg which
might , Btc. as
examp

7.2.3

This would_provideva list of accredited organizations, recognized by TC 93 for prpviding
certificption testing of products claiming conformance to TC 93 standards. In addition, if would

describe the process of receiving accreditation and a relative timeline for the process.

7.2.4 List of certified products

WG 5 would maintain a list (available in both hard copy and the WWW) of the current
products which have been certified by a TC 93 recognized testing laboratory.
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Table 1 — Proposed phases of TC 93 conformance test suite specification plan

Required Recommended Provided
Phases for any standard submitted (but not required) for any by WG 5
to TC 93 standard submitted to TC 93
1 « Definition of conformance and « Formal representation  Guidelines on
certification levels .
* Pre- and post- conditions conformance levels
2 « Definition of conformance and « Formal representation  Guidelines on conformance
certification levels . levels
* Pre- and post- conditions
« Formal representation . )  Spec. language recommended
» Commercial test suite plan
3 « Definition of conformance and « Commercial test suite plan « Guidelries on_conformahce
certification levels . . .
» Commercial test suite available
« Formal representation
« Pre- and post-conditions
4 « Definition of conformance and » Commercial test suite availab
certification levels
« Formal representation
« Pre- and post- conditions
« Commercial test suite plan
8 Rglationship to TC 93/WG 1
The following architecture describes th del (or
family pf models) is used to as the * cases
partially overlapping star : e test
methodology. According om the
individyal standards to burden
placed|on the standards dete apping
standafds. It mj at this
mappirlg is prov . CMED
model,|would need ¢ upport
all the Jower leve
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