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INTERNATIONAL ELECTROTECHNICAL COMMISSION

004(E)

THE TECHNOLOGY ROADMAP FOR INDUSTRY DATA DICTIONARY

STRUCTURE, UTILIZATION AND IMPLEMENTATION

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

9)

The main task of /EC technical committees is to prepare International Standards. How
technidal commiftee may propose the publication of a technical report when it has cg
data off a different kind from that which is normally published as an International Stand
example {'state of the art".

all national electrotechnical committees (IEC National Committees). The object of IEC is to

nd and in addition to other activities, IEC publishes International Standards, Technical Spegif
Techpical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred\ to

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commitiee in
in the subject dealt with may participate in this preparatory work. International, governmental g
govefnmental organizations liaising with the IEC also participate in this preparation. IEC~collaborate
with |the International Organization for Standardization (ISO) in accordance with conditions detern
agre¢ment between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly)as possible, an inte
consensus of opinion on the relevant subjects since each technical committeeshas representation
intergsted IEC National Committees.

ublications have the form of recommendations for international use”and are accepted by IEC
ittees in that sense. While all reasonable efforts are made to ensure that the technical conter
Publications is accurate, IEC cannot be held responsible for the way in which they are used or
misirjterpretation by any end user.

In ofider to promote international uniformity, IEC National Committees undertake to apply IEC Puf
trangparently to the maximum extent possible in their natiohal and regional publications. Any di
betwgen any IEC Publication and the corresponding nationalhor regional publication shall be clearly ind
the latter.

IEC Jprovides no marking procedure to indicate its~approval and cannot be rendered responsible
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the latest>edition of this publication.

No lipbility shall attach to IEC or its directorsy employees, servants or agents including individual exp
mempers of its technical committees and.IEC National Committees for any personal injury, property dg
othef damage of any nature whatsoever,” whether direct or indirect, or for costs (including legal fé
expepses arising out of the publicdation, use of, or reliance upon, this IEC Publication or any o
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced public
indispensable for the correet.application of this publication.

Atterjtion is drawn to the\possibility that some of the elements of this IEC Publication may be the s
patent rights. IEC shall\not be held responsible for identifying any or all such patent rights.
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IEC 61908, which is a technical report, has been prepared by IEC technical committee 93:
Design Automation.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
93/195+195A/DTR 93/205/RVC

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.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

+ 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

In order for a standard to be effective, there need to be utilization and implementation. In
today’s global economy the leading edge companies forge ahead with their agenda and many
times produce what are known as pseudo-standards. Whether driven by an individual
company (i.e. Microsoft[l) or a consortia group, the ability to satisfy a customer need is their
main focus and goal. This, in many instances, puts the groups developing standards in a
“catch-up” mode while they make sure that industry has accepted the new concept, domain or
technology. Unfortunately, although there may be better ideas developed during the
standardization process or the playing field be levelled by the standard requirement, there is a
“reluctance to change” by those organizations or individuals that have invested a good

b £ + ol l + | i o +
num e UT TCOUUTUT O TIT UTVTITUPITTY UT TTTTPTTTTITTIUNTY UTc 1T1TCvwW CUTTUT UL,

If the |standard defines physical performance requirements or conformance ‘details, the
contragtual agreements between members of the supply chain handle these according to an
implemented revision level. Many engineering hours are spent in determining the variation
betwegn an existing version and a new change proposal, to ascertain whether the change is
compatible with the implemented processes, or whether the change would require § major
procesp overhaul. The effort to change, many times, impacts business-relationships and thus
support of the next revision of the standard.

When [t comes to software these issues become more complex, and take on market|share,
technidal competence, business process, and competitive‘.rhetoric significance. Insfead of
working together to help the industry, many times the-~players work to enhance thgir own
position. This is counter productive to helping the eléctronic industry make sound degcisions
and continue to follow along the path of outsourcing. much of the supply chain transgctions,
whethdr purchasing, fabrication, assembly or testing of electronic hardware.

In ord¢r to clearly define the difference between a dictionary and a library; a digtionary
contairls only meta data (data about data,supported by an Information model of such entries).
So the|definition according to a certain\methodology is given of a specific characterigtic, for
instande “terminal diameter” For such(a characteristic, the identification, description angd value
representation shall be defined. What is not given in the dictionary is the actual valye(s) of
diametpers of something.

A library is like a catalogué: It uses dictionary entries to be built into the database. In 4| library
you find the characteristics with their values, so you can compare components of djfferent
manufacturers on their ¢haracteristics.
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THE TECHNOLOGY ROADMAP FOR INDUSTRY DATA DICTIONARY

STRUCTURE, UTILIZATION AND IMPLEMENTATION

1 Scope

This Technical Report is applicable to the technology roadmap for industry data dictionary

structu

re, utilization and implementation.

This r¢gport covers one aspect of industry relationships; that of data dictionaries:

diction
compo
of an i

ry is made up of information about products. The products can bel.elg

hdustry understood descriptive name (element) and the characteristi¢sythat m

that pgrt (attributes). Another item that helps data dictionaries become wery efficien

reuse

the characteristics (attributes) in more than one element. Reuse "of informg

desirahle in any implementation strategy in order to reduce-~search time f
implementation software. The topic of discussion, therefore, in Ahis report is the
compldteness, implementer goals, and standardization efforts related to electric compo

2 Nagrmative references

The fo
For da

lowing referenced documents are indispensable for the application of this dog
ed references, only the edition cited applies."\For undated references, the latest

of the leferenced document (including any amendments) applies.

IEC 61
compo

IEC 61
compo

IEC 61
compo

360-1, Standard data element types. with associated classification scheme for
nents — Part 1: Definitions — Principles and methods

360-2, Standard data element:types with associated classification scheme for
hents — Part 2: EXPRESS dictionary schema

360-4, Standard data’ element types with associated classification scheme for
nents — Part 4: |[EG\reference collection of standard data element types, coni

classes$ and terms

ISO 13584-26, Industrial automation systems and integration — Parts library — Part 26:

resour

ISO 1
Descri

be: Information supplier identification

584-42, Industrial automation systems and integration — Parts library — P

A data
ctronic

hents, base material, clothing, chemicals or any product that can be described in terms

ake up
tis to
tion is
or the
status,
hents.

ument.
edition

electric

electric

plectric
lponent

| ogical

art 42:

pfioh methodalogy: Methodology for structuring part families

3 Overview

3.1 Dictionaries and Libraries

The ultimate goal is the transfer of product data in a library which can be interpreted by
computer systems. For this reason, the structure and meaning of elements in the libraries
have to be defined. In addition to a basic information model, which defines, for instance, that
each product has to have a unique attribute Product ID, and that it contains a list of
properties, the structure and meaning is defined by dictionary.
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A dictionary contains the definitions of the properties which are used in libraries to describe
products. As such, a dictionary may define a property "supply current", specify its type and
potential value restrictions, define its meaning, its unique identifier, who has specified it, etc.
Normally, the properties are organised in classes which themselves are often organised in an
inheritance hierarchy.

A Dictionary Information Model describes the way in which a Dictionary is built. Thus, this
model specifies how classes are described (e.g. that they have a unique identifier, a preferred
name, a code, a set of synonyms, a textual definition, etc.), how properties are described
(e.g. that they have a unique identifier, a preferred name, a code, a set of synonyms, a textual
definition, a type definition, etc.), which data types are allowed for properties, how classes
can be d-to ch-o how properties < 5 dto-c s

Examples of Dictionary Information Models are IEC 61360-1, IEC 61360-2 and.lSO|13584-
42, thg DTD (plus verbal specifications) of the RNTD, and the table structure ©of the ECALS
dictionary (plus some verbal specifications). If a Dictionary Model is populated/by clasges and
proper{y definitions, then a dictionary is produced (e.g. the RNTD or the (E€61360-4| or the
ECALSY dictionary, i.e. the content of the tables). Of course, different dictionaries can be built
with thé same Dictionary Information Model. For instance, besides thedEC61360-4 quite a few
other dictionaries have been defined and are under development onithe basis of the mjodel of
IEC61360-2 and 1SO13584-42. A dictionary contains meta data’in the sense that thjs data
descriljes other data, namely the meaning of product data in allibrary (or in an exchange file
which ¢an be regarded as a library). For this purpose, in a library all elements are related to a
dictionfry, i.e. all products belong to a product class and all values are defined in a
corresponding property of that class.

Electri¢ component dictionaries are the most essential architecture in forming the basis for
shared| understanding that makes product informatien exchanges possible. At the time| of this
report |there are three major Dictionaries that describe electric components being used
through out the global electronics industry. Jkhese dictionaries are supported by either IEC
standafd bodies or Groups of consortia forméd to address the global needs of their|supply
chain members. It should be understood” that there are several conditions for the data
dictiongry to be useful to a trading partner transaction. These are:

« theldictionary descriptions must-be clear and unambiguous;

¢ the|dictionary shall have the,possibility to be linked to a transport mechanism that must be
avdilable to create, send-and match responses to queries to libraries and/or dictiongries;

« the| dictionary devetepment must be flexible for quick update and approval ¢f new
chgracteristics of("products. The dictionary itself does normally not contain pfoducts
infgrmation;

* the[implementation of the library/catalogue must have been populated by industry|supply
chgin members or the dictionary may also be populated by other organisations/perspns;

e agroup.must be responsible for the development, maintenance and update;

° ma nina caftwara hatwann Aff
dppmtg—Sortware—oetween—a

+ data dictionaries must be available on-line in an electronic format;

« there must be a depth of coverage that is aimed at completeness of the user needs.
3.2 The IEC Dictionary

The IEC Reference collection (dictionary) is published in IEC 61360-4. It has software support
through EXPRESS information modelling and other STEP tooling. MERCI an IST project
Number 12238 technically managed by the University of Hagen, Germany is based on that
IEC dictionary. Since approval for new entries in the dictionary would require consensus by
the countries that participate in the IEC, and the associated development and approval
process would take too much time special delegation has been made to a maintenance
agency and a validation agency to overcome this problem. By doing so, the IEC, being
sensitive to industry needs, is able to meet these requirements using the expertise available
in the many Technical Committees.
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Sector Boards review project relevance to industry needs. The Presidents Advisory
Committee on Future Technology (PACT) evaluates visions for the future. Due to the late IEC
implementation of an on-line database of the dictionary, the number of implementations using
the IEC dictionary is only now starting. The initial population of the dictionary was created in
1997 and has been under constant development ever since.

3.3 The ECALS Dictionary

The Second dictionary is an expansion of the IEC effort. The dictionary is managed by JEITA
(Japan Electronic and Information Technology Association) under the consortia membership
known as ECALS. The ECALS format was built on the IEC standard and the members have
developed several search engines to help identify component availability. JEITA has a

In_order to use rder to
build the enhancements into the ECALS dictionary descriptions. Several of the”ECALS
consorfia users are also impatient to have new products defined in the Data Djetionary used
by ECALS. Delegates from Japan participate in the IEC Technical committee~responsjble for
the IEC data dictionary TC3/SC3D. Implementation is minimal and is{used mos$tly by
Japangse OEMs who also produce electronic parts. The descriptions in the”lECALS didtionary
provide different characteristics (attributes) from those that are availablé in the IEC. |This is
part of the agreement reached in the MOU.

34 he RosettaNet Dictionary

The th|rd dictionary is that of RosettaNet and its partners.(RosettaNet has a dictiongry that
complgdments that of the IEC and ECALS also by addinhg other features. The attifude of
RosettaNet members is that they must have a conceptithat is flexible, and has a fast approval
cycle gmongst the trading partners. Their goal is responsive turn-around time for new product
descrigtions or changes. Thus implementation¢and approval is measured in wegks as
apposgd to months or years, and implementatipns grow at a phenomenal rate. New parts,
new mepmbers, new partners populating dictionaries have caused the need for high lgvels of
implenjentation software, search engines, tkansport mechanisms and other tools to gmooth
the highway for B2B transactions. The energy level put into the RosettaNet consortialefforts
has not gone unnoticed, thus other industries want to take advantage of the same strategies
and gpals. The RosettaNet dictionary has expanded outside electronic comgonents
descriptions, to IT, SM and soon~TC. RosettaNet has no desire to become the sfandard
developer; they do want to sbe*the most robust implementation. To that end they have
achieved their goal, however” with that comes the problem of a different strucfure or
descrigtion of the Data elements.

3.5 The Global Dictionary situation analysis

All thrge dictionafiés use a number/naming scheme in order to keep track of their prpducts,
elemerlts and\attributes. As can be imagined, the alphanumeric descriptions are re]atively
different, although both ECALS and RosettaNet, at times, reuse each otherd main
alphanpmeric description. However, the attribute lists of an individual alphanumeric ay be
Verydi' pasetofemanctementsee ety A O OSettalNet usSers—ne
standard scheme for the IEC descriptions and will not adopt other schemes lest it upsets the
significant organization of the information.

All three dictionary representatives, through their members, are active in the promotion of
their approach. Most new features originate from the IEC SC3D working group 2, the EEC
CIREP and MERCI projects and the close harmonisation work with ISO/TC184/SC4 PLIB. At
that point the new information is part of the maintenance programme of the IEC and follows
the natural process to update the standard on those items that are agreed to by the National
Committees of participating countries following the relevant procedures as described in
IEC 61360-3. The status of the three approaches is shown in Table 1.
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Table 1 — Dictionary hierarchy and status (January 2003)

Dictionary Characteristic description

IEC status IEC has 483 class definitions

IEC has 1354 property definitions (other IEC figures)

IEC has 113 condition definitions

ECALS status ECALS has 728 class definitions

ECALS has 2688 EC characteristic instances (1316 unique characteristics)
ECALS has 724 EC classes

Rosettaly

RAMNTO L
™NT T

+atat Q4L O ol
c=StatusS TSN TaS=oToT—C

RNTD has 44,279 characteristic instances (2774 unique characteristics)
— 2708 instances for automotive (417 unique characteristics

— 25121 instances for IT (907 unique characteristics)

— 16450 instances for EC (1450 unique characteristics)

The IE
contair]

C dictionary is published as IEC 61360-4: 1997. An amendment is in circulati

(geom

(DIE dpta 25 %) and JEITA/ECALS (connectors among othéers 25 %). The amendmg

been
about

The IE

and bropwsing with simple download of class and;property definitions. Besides this data

CDRO
IEC on
various

The E
implem
conten

JEITA

toward
standa
compo
version
diction
Asar
servicdg

s many additions to the IEC reference collection, mainly_originating from IEQ
tries of electric components 50 %), the EEC ‘Good-Dige7project and TC47/P]

cepted as a CDV and a consolidated version of Part’4 containing the new mat
be circulated as an FDIS.

C on-line database became operational in-May 2003. It permits at present se

M database version has been produced\by Dr. Radley; this contains, in addition
line database, a whole set of input tools, output generators and format conver

CALS dictionary, ECDIC1.2J, ‘dated January 2001, is available as Excel tabl¢g
ented in several Japanese supplier and customers, however search engin
are just evolving. http:(//www.e-parts.org

formed the ECALS: steering committee in May 2000. In order to continue the
commercial application of the achievements of ECALS, the national project ai
rdization and, .digitalization of catalogue data for semiconductor and elg
nents. Thehcommittee commenced action in August 2000, and disclosed to the

1 of ¢the ECALS dictionary developed in compliance with IEC standard
hry concepts are used by e-Pianet /EIAK in Korea and some RosettaNet me
esult_of establishing guidelines for data distribution, improving software fo

data formats (tagged file, STEP physical file, XML and CSV formats) www.iec.ch.

bn that
TC47
62258
nt has
erial is

hrching
base, a
to the
ers for

s. It is
es and

efforts
med at
ctronic
public
5. The
mbers.
r such
tivities,

sy.recruiting companies for business start-up, and other commercialization ac

the dictionary is spreading widely with disclosed data exceeding 370,000 as of July 2002.
Dictionary standards and member data is managed centrally at JEITA and distributed to the
members of the consortia. Parts data are kept in distributed storage by information suppliers
and joint servers.

The RosettaNet dictionary RNTD1_3, dated August 2001, is available as an Excel table and
an XML file. All versions of the dictionary include the same package of XML files and
spreadsheet documents, and can be viewed with the RosettaNet viewer. The official release
is the parsable XML file.

It is still a huge problem for non-XML users to read/study the RosettaNet results. The Excel
files are almost unreadable for a human, while forcing companies to use an XML environment
is in the author’s view still a bad proposition
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Version RNTD1_4 is now also available as an XML file. It is clear that the RN dictionary was
based on ECALS and many of the identifiers are the same in the two dictionaries. There are a
number of cases where the two dictionaries use different identifiers for the same property
probably due to RosettaNet modifying the entity at some level. There is some overlap
between both classes and properties in the three dictionaries. However, the classification
philosophy and the end user goals vary dramatically. The philosophy used in the IEC is to
develop a standard that is bound by rigid rules; the philosophy of RosettaNet is to serve the
industry in the quickest manner possible and that the transport and search engines are
efficient in what they are supposed to do. Thus software implementation philosophy varies
and each software expert has his preference for the code and practice used in the queries
and response mechanisms. There are quite a few implementations and a good amount of
content in the data dictionary supply chain hierarchy.

Each dictionary and each organization has a focus and a goal. The purpose~of the IEC
harmonization experiment was to explore the differences and the similarities ‘betwegn their
respective approaches to data element dictionaries. The world is changing, as)are the needs
of the supply chain and the companies involved. In an ideal world everyone would yse the
same procedures. If the world can manage to work around different. power and yoltage
extremes and different wall sockets, by exploring the conditions/of “interoperability and
granularity of the data elements, software can accomplish some of the' needed bridging of the
gaps. The rule should be that all must work together. All must make a commitment that no
one gdts left behind. Figure 1 shows the data element pyramid where each domain |n their
specifi¢ focus needs to continue to serve the industry in their own way. RosettaNet has the
broadefr view and in many instances represents the leading*edge. They have a responsibility
to work with ECALS enhancement. ECALS works tolhelp populate RosettaNet didtionary
descriptions, and then influences the IEC standardization process catch-up.

Standard
Enhancement

RosettaNet Dominant

Implementation

IEC 1398/04

Figure 1 — Data element pyramid

3.6 The interoperability experiment

The intent of the "Electronic Component Description Interoperability Experiment" was to verify
the ability of one system’s query about electronic component information to be handled
correctly by another. As long as the software search engines are able to understand the
communiqué and manage the information without ambiguity, certification tools can be
developed that ensure that new techniques deal with the back and forward transfers are
compatible without data loss.
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There were several phases to the Electronic Component Data Interoperability Experiment
programme. Each phase was intended to accomplish a particular function of the experiment.
TC93/WG6 was assigned the responsibility to monitor the results of each phase and make
any necessary adjustments in the subsequent phases. A preliminary report was to be issued
at the end of each phase highlighting the results and making recommendations to either the
participants or the concept developers. The three phases were:

 Phase | - Mapping and Database Structure;
« Phase Il — Dictionary Interchanges (comprised of sub sections A, B, and C);

e Phase Ill - Formal Harmonization and Final Report.

3.7 Phase | mapping results

Mapping was intended to establish the relationship between the three formats and the
databape structure. All three dictionaries were included in a one-to-opneOmapping that
contairled as many classes as possible. The classes were selected from)the most popular
group ¢f classes that had information content.

A purdly random sample would not provide the best results of\the experiment. |It was
determlined that selection of classes with information content)was essential. A [list of
populaied classes was created and the random sample taken, from that list.

3.8 Phase Il Dictionary Interchange results

The te$t plan called for the following data transfer.concepts of queries and response$ being
exchanged between the test plan participants in pairsets including:

Phase JA:

RosettaNet Query> ECALS <ECALS Response
RosettaNet Query> MERCI (IEC) <MERCI Response
Phase B:

ECALS Query> RosettaNet <RosettaNet Response
ECALY Query> MERCI (IEC) <MERCI Response
Phase [C:

MERC| (IEC)> RosettaNet <RosettaNet Response
MERC| (IEC)> ECALS <ECALS Response

the qugries-to be used in the experiment:

For ev¥ry possible partner query and response the following guideline was used to defermine

e 32 classes chosen from ECALS, RosettaNet, MERCI containing product information;

e« 32 classes for the experiment were selected randomly from most populated group of
classes;

16 classes to be used by 3 fixed queries;

¢ 16 classes to be used by 5 queries based on business use cases;

e query results to be limited to 3 product listings per query response;

« RosettaNet Member Company to act as the single source for queries;

* class section was the same for sections A, B, and C.
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Originally, all classes were to be selected randomly from all classes in the dictionary, but an
investigation revealed that such a pure random sample would only have 20 % of the classes
populated in real databases.

The ECALS and RN members suggested that classes with part information contents were
essential for this experiment. A list of populated classes was created and a random sample
taken from that list. The result of that sample is shown below.

3 classes Populated in all three organizations

9 classes Populated in two organizations

t8Tlasses Poputatedmone orgamnization

2 classes Not populated in any organization
(they were selected intentionally)

The deftails of the experiment are provided in Clauses 4 and 5.

3.9 Phase Ill Formal harmonization results

The firfal phase of the experiment will involve doing a data afalysis of the three phases of
query response pairs (Phase A, Phase B, and Phase C). The“results of the experiment will
then bg circulated to the test plan participants in order to produce a series of conclusigns and
recommendations. The goals of the conclusions and~recommendations are to prqvide a
roadmap or a practical guide on how to move forwarddn modifying existing and producing new
dictionfries in order to achieve a greater level of interoperability.

4 Background

The n¢ed to determine interoperability\between and among data element users was first
discusg$ed during the TC93 meeting~held in Florence Italy, 2001. Proposed to thg TC93
plenary session, the project was approved with the idea that a test plan should be deVeloped
and a [group of individuals identified who could participate in the experiment. The [project
goals were identified during almeeting held in Arizona USA in February 2002. the projgct was
discuss$ed during the ACET and ACET Area 4 meetings held in Geneva in April 2003.| Those
discusgions led to complétion of the preliminary test plan that explained the goals and steps
to conjpletion. TC93 ,issued a new work item proposal based on those discussiops and
reportg. It was cireulated and approved by national committees in January 2003. |It was
93/164fNP. This elause of the report details the original dictionary mapping proposal.

4.1 Evaluation techniques

Severgl‘phases were defined for the TC93/WG6 interoperability experiment. The goal of the
activity was to determine harmonization complexity and what accomplishments can be shared
with a global industry concerning evaluations of Phases |, Il, and Ill evaluations. Some of the
evaluations were performed by an independent group of participants who already were
involved in the candidate's procedures, i.e. ECALS, RosettaNet, and MERCI. Other
evaluations were to be performed by WG6 personnel. Evaluations involved in the programme
included:

e comparison of class structure and variation;

* response from industry and exchange partners regarding class harmonization proposal,;
e display of class and query information at http://www.rntd.info/harmony/query.asp;

» use of the NIST reflector tc93-wg6@nist.gov;

- store query results and analysis at an open IEC TC93 WG6 ftp site ftp://ftp.iec.ch;

« conference call strategy;
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e issue tracking system and procedure;
< email notification when necessary on topics for review or input.

4.2 Proposed participation

All [EC member countries were invited to participate in the programme. Participants should
have experience in Web-based data transfer and have the credentials from their National
Committees. Participation in Phase | and Phase Ill would be as a part of the TC93
membership. These phases were coordinated through the central office as a part of the
normal information distribution system.

Phase [Tl was coordinated by the officers of TCO93WG6. Individuals, with their National
Committee approval, could make request directly to the officers of WG6 or through’the IEC
Centra| Office. As a part of Phase Il all participants received their time frame and,'schedule for
sending, receiving or returning query information. A master schedule was maintainhed by WG6
officerg and was available for review on the programme’s IEC Web site.

4.3 Proposed process flow

In ordgr to understand the working of the programme, a process~flow was developed |for the
proposed experiment. Coordination of this flow was delegated/ito0-WG6 officers who Qecame
the intg¢rface between the participants. The process flow also.shows how the database|on the
Web site was managed.

During|the programme, the process flow was used to.déentify various milestones. Thel status
of each participant in any of the sections of Phase.ll was monitored by the officers ¢f WG6
and made available for review by WG6 members,“programme participants, the membpers of
TC93, pnd the Central Office. WG6 officers retained the right to abort the performance| of any
individyial if the manner in which they queried the database was distorting the infofmation
needed to evaluate the concepts of the three dictionaries or the search tools. It wag made
clear that the possibility of an abort would be preceded by the appropriate warnings and
guidange to improve the performance~of the applicant. In such a case, it is possible that the
recommendation would have been~to restart anew with new tools or procedures. All
correspondence was sent to the Secretary of TC93 in order to avoid any political, teghnical,
business or moral problems.

4.4 Reports

Reportg were issued .at different parts of the programme to provide status and issyes. All
reportg were elgctronic in keeping with IEC's publication policy. Data files that provide
backgrpund forthe recommendations or results of each participant's performance sonetimes
supplemented-reports. Since reports were made available to the industry, only code nimbers
were 3gssigned to participants in each report as well as the final report, howevefr each
participant/will know their own code number so that they can determine where they fif within
the hierarchy of the industry sampling.

The final report, where possible, is separated into the various phases. Information is prepared
in such a manner that the report can be used to facilitate further standards or software
development. It is hoped the final report can be published as an IEC information document. It
would also be a recommendation to revisit the programme as a part of a maintenance cycle
for the Technical Report issued at the end of the programme.
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4.5 Timing

Phases | and Il of the round-robin test programme were expected to be completed by the
fourth quarter of 2002. However, problems with compatibility of transport or search engine
differences resulted in the delay of several aspects of Phase |ll that started in the first quarter
of 2003. The final report was scheduled to be completed by early 2004 after a review by the
National Committees and the participants of the programme, to ascertain and to ensure that
all details were in order.

5 Introduction of the actual programme experiment

Phase
selecti
harmo
all thre

32 Clg

RosettaNet Technical Dictionary. A review of these classes concludedithat there were

classeq
selectd
experin

Initially

sses for the experiment were selected randomly from the list “of classes

d and then substituted for a portion of the classes known not to be populated
nent participants.

| was intended to establish and to evaluate the mapping of the different formats by

g those classes that are similar or identical. After mapping there may be ‘@\dgsire to

ize those classes left out. Deliverables are the baseline output completenof' clagses in
dictionaries that include a one-to-one mapping and as many classes_as,possib|e.

in the
oo few

where content was available across all three dictionaries™ Additional classes were

by the

a blanket set of queries was created with the intefit to measure the breadth and depth

of confent coverage in the classes. Three queries were _to be sent against each clasg. They

basica

a) the
cla
b) the
cha

c) the
chd

After f
focusin
above
applied

ly covered the range of content existing by sampling at three levels.

5ses queried on;
second query had the same content as the first, extended to include all

third query had the same content as the second query but also queried fo
racteristic associated with the particular class.

against the other(16) classes.

Table 2 — Selection of classes

racteristics known as the root set\(Characteristics deemed to apply to all products;

first query was for merely manufacturer, names and part numbers that matched the

of the

every

irther discussion, it was“decided to expand the context of the experiment by also
g on business practical queries. To support this agreement, the 3 level querigs cited
were used againsithalf of the 32 classes (16) and 5 business scenario queriels were

Number of classes Organizational status
3 Populated in all three organizations
9 Populated in two organizations
18 Populated in one organization
2 Not populated in any organization (selected intentionally)

6 Procedure used for Section A experiment (RosettaNet to ECALS and MERCI)

The overall procedure of Section A of the experiment between RosettaNet and ECALS took

place a

s follows:

a) RosettaNet (RN) sent out RN-style queries, contents of which were agreed upon in
teleconferences. These queries were manually received by ECALS personnel;

b) the

ECALS personnel converted the RN queries into the ECALS format;
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c) the ECALS part information for the ECALS queries was retrieved from ECALS system in
ECALS-style responses;

d) ECALS-style responses were converted back into RN format;

e) the

RN formatted responses were returned to RosettaNet.

Figure 2 shows a graphic representation of the process flow between RosettaNet and ECALS.

Manual
conversion

/[ ECAL queries
/~(2) ECALS-RN

(1) RN queries
iy N

BN
Ve

The oV
place g

a) RN

These queries were manually received by«xMERCI;

b) the
IEQ

c) the
cof

Figure

IEQ

Figure 2 — Process flow for Phase Il, Section A RosettaNet and ECALS

s follows:

sent out RN-style queries, contents of>,which were agreed on in teleconfe

mediator of MERCI converted the, RN queries into MERCI queries on the basis
61360 dictionary;

verted back into RN format:

3 shows a graphic representation of the process flow between RosettaNet and M
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(4) IEC61360-RN DataBase
Conyersion
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Figure 3 — Process flow for Phase Il, Section A RosettaNet and MERCI
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6.1 Queries (Use case queries) both MERCI and ECALS

ECALS and RN members suggested queries for five use cases based on actual business
needs. These were:

Use case 1: Find products

Use case 2: Get more information

Use case 3: Get specific detailed information

Use case 4: Find replacement parts

Use case 5: Update product information

The usg cases queries were applied to 16 classes out of the 32.

«  XJA020 (Varistor)

e« XJA091 (Filter — Signal Line — Piezo Electric Ceramic)

*  XJA101 (Filter — EMI/EMC — Common Mode Choke Coils)

e XJA143 (Switch — Mechanical — Signal Selector — Tactile Feedback Push type)
e« XJA629 (Micro controller)

«  XJA644 (DRAM)

«  XJA648 (EEPROM)

«  XJAN667 (ASSP for Power)

e XJAB83 (OP amp)

e XJA706 (Power Bipolar Transistor)

o XJA709 (Power MOSFET)

o XJA716
e« XJA744 (Fixed ceramic capacitor fortemp-comp)
e  XJAB76 (CMOS Standard Logic)

e XJA104 (Filter — EMI/EMC~Network Circuits)

e« XJAM642 (Digital Signal Processors)

Zener diode)

(
(
(
(
(
(
(
(

The following are examples of the RosettaNet to ECALS queries

Use c3se 1: Find products
Example for the class XJA020 (Varistor)

Conditional search message using following conditions:
Specify class and basic specifications

MountType = "SurfaceMount"

V_dc-Max >=5V

V_Clamp <=30V

Part Availability Status = "Mass production”

Use case 3: Get specific detailed information
Example for XJA091 (Filter — Signal Line — Piezo Electric Ceramic)

Get information about following conditions:
Specify a part number and a manufacturer name
Manufacturer = "Murata Manufacturing”
ClassCode = "XJA091"

PartNumber = "CFWS455HT"

Requested property is

Outline Dimension Set data file
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Use case 4: Find replacement parts
Example for XJA744 (Fixed ceramic capacitor for temp-comp)

Conditional search message using following conditions:
Specify class and more detailed specifications
ClassCode = "XJA744"

MountType = "SurfaceMount"

Rated Capacitance = 47 pF

Rated voltage >= 100 V

Temperature Coefficient of Cap =0

Part Availability Status = "Mass production”

Use cgse5—Ypdate productinformation
Example for XJA709 (Power MOSFET)

Get all available information for product with the following conditions:
Specify a part number and a manufacturer name

Manufacturer = "Toshiba Corporation”

ClassCode = "XJA709"

PartNumber = "2SK3443"

Last Revised Date >= "2002-03-01"

6.2 Rueries (3-level queries)

The 3-|level queries set no condition for returned parts. They only requested a set of property
values| Each level query had its own set of returned properties. These were:
Level 1: essential three properties;
Level 2: common properties including Level.4;
Level 3: all properties including class specific properties.

The 3 level queries were applied to the following 16 classes.

015(POTENTIOMETER —ROTARY — TRIMMER)

024(COIL - FIXED — RE<FREQUENCY)
051(TRANSFORMER\-)SIGNAL — FIXED — LOWER FREQUENCY)
177(SWITCH — THERMOSTATIC — BIMETAL TYPE)
183(CONNECTOR— BOARD TO BOARD)
359(SENSOR—-ELECTRO-MAGNETIC — ELECTRIC FIELD)
384(SENS@R= MECHANICAL — PRESSURE)

570(DIGHAL AUDIO TUNERS)

636(MICROPROCESSORS)

645(MEMORY — STATIC RAM (SRAM))

650(MEMORY — FLASH MEMORY)

678(STANDARD LOGIC - TTL)

XJAGI7(LCaser diode)

XJA684(STD-LINEAR — COMPARATORS)
XJAB98(OPTO-ELECTRONICS — LIGHT EMITTING DIODES (LED))
XJA705(TRANSISTOR - BIPOLAR — SMALL SIGNAL)

HXXXXXXXXX XXX

Table 3 shows a partial example of the results of the three level query.
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Table 3 — Example of 3 level query

XJA177 SWITCH - THERMOSTATIC - BIMETAL TYPE

QBCO001 RosettaNet Class XJA177-2
RNP211 IManufacturer Name
XJEO10 Part Number

3 XJG748 Height Q)
3 XJG746 Length R\
3 RNP215 Lifecycle: Date;
3 RNP212 Lifecycle: Stage

O
6.3 Output files (created b ’QE{TALS)

properfies to ECALS p ties and the equivalent search condition was entered ipto the
ECALSY search sys’tercé ALS queries were then extracted from the log of the ECALS|search
system. The ECALS search system sent its response. ECALS converted the ECALS regponse
back ipto RN r se mainly by hand. The flow diagram in Figure 4 shows the ECALS
responge proc able 4 shows the details of the results.

D
&

Four flles were created :Sa{.ECALS and posted to the mailing list. ECALS mapped RN

IEC 1401/04

Figure 4 — ECALS response process
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Table 4 — Example of detailed results of ECALS response

SWITCH - THERMOSTATIC -
XJA177 BIMETAL TYPE ECALS
Property_Code | Data_type |Level| Query
QBCO001 RosettaNet Class [XJA177-2  |XJEO0O5 String =XJA177
Manufacturer
1,2,3 RNP211 Name XJEO11 String
XJEO10 Part Number XJEO10 String

XJG748 Height

Q

XJG746, \.)  |Length

Lifecycle: Date

RNF@?‘

Wlw|lw|w

Lifecycle: Stage

XJEO13

Enum

s

) Lifecycle: Years In
RNP214 Stage

6.4

RosettaNet to MERCI (IEC) queries

The MERCI team reviewed the selected classes and compared them to the IEC equivalents.
Only certain classes were identified as being populated in the MERCI database. Table 5
shows the relationship between the RosettaNet queries and the ability to respond by the
MERCI tools. Figure 5 shows the MERCI response process. Table 5 shows the details of the

results.
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Figure 5 — MERCI response process

HC 1402/04

a) IMERCI mapped RN classes and properties to IEC 61360 classes and properties and
thelequivalent search conditions were entered into the MERClquery system.
b) |The MERCI system performed the query and generated @n;RN response automatically.
Table 5 — Selected classes populated indthe" MERCI database
IEC ID IEC class name RNTD ID RNTD class name Query type
AAA108 Pressure Sensors XJA384 SENSOR'— MECHANICAL - PRESSURE 3 leve
AAA068 Memories (DRAMSs) XJAB44 MEMORY - DYNAMIC RAM (DRAM) uc
OPTO-ELECTRONICS
AAA082 Laserdiodes XJABY7 — LASER DIODES 3 leve|
OPTO-ELECTRONICS
AAA080 Light Emitting Diodes XJA698 — LIGHT EMITTING DIODES 3 level
AF Bipolar Multiple Signal TRANSISTOR — BIPOLAR
AAA123 Transistors XJA705 — SMALL SIGNAL 3 level
AAA127 Smart SIPMOS XJA709 TRANSISTOR - FET - POWER MOS uc
Accordfing to thedinformation in Table 5, only queries for these classes have been run gagainst
the MBRCI DB, and the mappings have been given only for these classes. There were no
matchipg properties between classes XJA384 from RN and AAA108 from IEC — as suich, no

queries

ar responses could be performed.

6.4.1

Specific mappings

There are two specific mappings of properties:

« the property Part Number has been mapped to a specific property in the MERCI DB which
corresponds to the Part Number;

« the property manufacturer name has been mapped to the supplier of the dictionary which
is Infineon in the MERCIMERCI database. As such, this is not a mapping from one
property to another one but from one RosettaNet property to an element of the PLIB
structure which underlies the MERCIMERCI database.

The class XJA697 was by accident called XJA679 in many Excel tables and also in the
classes listed on the Web. Accordingly, no example queries were provided for XJAG697.
Therefore in the Section A experiment only a response was performed using Q1 against

XJAG97.
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6.4.2 Identification of missing values

In the result files, it is possible to identify the reason for missing values as follows:

if for a RN-property, no mapping is defined to an IEC property, the value is
"mapping.not.available";

if a mapping exists, but the database does not contain a value for that property, then the
value is "not.available";

some of the RN properties are not in the version of the RN dictionary. In this case, the
value of the property is "not.in.dictionary".

Many of the lUse Case queries do not generate a result because they ask for a gpecific

compopent which is not part of the MERCIMERCI database. Examples are XJA644 UCS3,

XJA709_UC2,3,5.

6.4.3 |Qualification properties without mapping

A problem occurs in the Use Case queries if qualification properties do not have a mapping.

MERCI team members decided to neglect these properties (i.e.. in~the logical qualification
exprespion their value is "true"), i.e. only the other properties_are’/used for the qualif|cation.
This is|the case in XJA644 _UC1, where their does not exist a mapping for the Lifecyclq stage,

but for|the other properties "Storage Capacity" and "Word Size".

There pre other cases, where all qualification properties’ do not have a mapping — then the
result is empty because MERCI does not have any:qualification which is fulfilled. Expmples

are XJA709_UC1 und XJA709_UCA4.

6.4.4 |Result presentation

In the |resulting XML files submitted to\the experiment by the MERCI team, only the pure

query flesult part is shown. The RosettaNet envelope has been dropped.

Table § shows an example of a'section of the mapping table for the class XJA644.

Table. 6 — Example of MERCI mapping table for

RN classes: XJA644

Progerty P@‘
DET ~\Vers Preferred name Preferred symbol Notes IEC DET
RNP12p2 =002 Latch-Up <<Latch-Up>> 3,5
RNP13p -001 Key Text
RNP14p -003 Mounting 11 AAF343
RNP145 -008 Disclaimer
RNP146 -005 Moisture Sensitivity 6
RNP163 -003 Form Factor
RNP165 -002 Standards Adoption 5,11 AAEO012/AAF045
RNP170 -002 Auto-Precharge
RNP171 -002 Auto-Refresh
RNP172 -003 Self-Refresh
RNP173 -003 CBR Refresh
RNP174 -003 Number Of Memory Rows <<Memory Rows>> 3
Number Of Memory <<Memory
RNP175 -003 Columns Columns>> 3
RNP176 -003 Low-Power Mode
RNP177 -002 Burst Lengths
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RN classes: XJA644

Property Prop
DET Vers Preferred name Preferred symbol Notes IEC DET
RNP178 -002 Soft-Error MTBF <<FIT>>
<<Hard-Error
RNP179 -002 Hard-Error MTBF MTBF>>
RNP180 -005 Failure In Time Rate <<FIT>>
RNP204 -002 Pin Count <<Pin Count>> 3 AAE754
<<Manufacturer
RNP210 -004 Manufacturer DUNS DU>> 7
RNP211 -001 Manufacturer Name
RNP21p -001 Lifecycle: Stage 6
RNP214 -001 Lifecycle: Years In Stage <<Lifecycle: Year>>
RNP21p -003 Lifecycle: Date
RNP21p -003 ESD: CDM Withstand 8
<<ESD: Internal
RNP21y -004 ESD: Internal Pin P>> 8
<<ESD: HBM
RNP21B -003 ESD: HBM Minimum Minimum>> 8
Package: Specific
RNP21Pp -001 Features
RNP22p -001 Package: Body Material
Package: Terminal
RNP22{i -001 Position
RNP22p -001 Package: Outline Style
RNP22B -001 Package: Lead Form
RNP224 -001 Fabrication Technology 11 AAE686
RNP29p -001 Product Version Number
RNP29jl -001 Product Revision Number
RNP30y -002 Is Generic
RNP52B -002 Operating Range 5
RNP54p -003 Memory.Qrganization
RNP54f -004 Clock.To Output <<tCO>>
RNP88y -002 Pelymer Mass <<Polymer Mass>> 5
RNP88P -001 Needle Flame Test
RNP89fl -001 Oxygen Index 8
The fojlowing (refer to the Notes column in the spreadsheet files comparing IEC gnd RN
properiies.
Preperty not relevant in this class

Conditions missing
Error in letter symbol — either incorrect symbol or missing _ to indicate subscript

Wrong preferred name

1
2
3
4
5. Inadequate or incorrect definition
6. Value list not explicit

7. Incompatible format and data value

8. No reference to international standards — only local (JEDEC) referenced
9. IEC and RN properties close but not semantically identical

10. Classifying DET - to be ignored

11. Partially equivalent


https://iecnorm.com/api/?name=cc02be5504c8a526293a64ebdf8a29f5

6.4.5

- 24 - TR 61908 © IEC:2

Mapping problems

Dictionary mapping IEC <-> RNTD and ECALS

004(E)

1.  Missing properties in RNTD and ECALS - for example no V_CBO or h_fe in RNTD for the
class of small-signal transistors, both vital characteristic properties

2. lIrrelevant properties in RNTD - for example most semiconductor classes include
properties covering flammability of fibre-optic cables
3. Missing properties in IEC — for example IEC dictionary does not contain thermal
resistances for ICs, nor any ESD data, nor any data on hazardous substances nor any
life-cycle properties
4. Irrelevant properties in IEC — many properties inherited from higher classes may not

ac
5. Ing

the RN dictionary uses unit names

6. Urn
se

se
7. Th

pr
8. Mg

ually be applicable when creating an instance for any particular class
ompatible unit descriptions — the IEC and ECALS dictionaries use unit symbols

its in the RNTD are sometimes wrong — for example all the classés-of mec
nsors have a sensitivity property with units of V/Cel irrespective of-the quantit
hsed

e RNTD contains no conditions which may be used to qualify{the values assig
pperties
pping is sometimes not possible or is doubtful because of the differing d

de

IEC differs from that of XJF752 ‘Resistance taper’ in RNTD and ECALS

9. For properties with associated value lists a mapping is required not just betwe
properties themselves but also between the individual items in the respective list
expmple there is no obvious mapping between: the value lists of AAE141 in I
XJF752 in RNTD and ECALS

10. The RNTD and ECALS dictionaries frequently refer to local standards (JIS or J
which may or may not be compatible\with full international usage — for exam

de
Instan
Some i
1. 1t i
pe
2. Thd

be

3. The
4. The
is

en

initions in the dictionaries — for example the definitions for AAE141 ‘Resistance

inition of XJF752 refers to JIS

ce mapping IEC <-> RNTD_and ECALS

Ssues:
5 probably not acceptable to return a URL as value, since the link may
rmanent and thegnformation may not be accessible when required

RNTD does not state what the DUNS number is. Any deficiencies of this sort
resolvable by using look-up tables

IEC position is quite clear that units are not part of the instance

whilst

hanical
being

ned to

r poor
law’ in

en the
s — for
tC and

EDEC)
ble the

not be

should

issue-of using multipliers is a complex one and is probably system-dependent
a need for external representations to use the forms which are most fa

There
iliar to

gineers but internal representations can be of any form since conversion bgtween

numeric forms is fairly siraightforward. For data exchange, it is probably safest fo use a
pure numeric form expressed in the units of the dictionary definition without multipliers.

5. Numeric formats should comply with international standards, for example 300E-6

6.5 Evaluation of RosettaNet to ECALS exchange

The fol

a) Tra

lowing were the preliminary evaluations of the Section A experiment. It includes:

nsport, Routing, Packaging (TRP) issues;

b) Query-Response rule differences;

¢) Mapping issues

Query mapping (RN->ECALS),
Reply mapping (ECALS — >RN);

d) Database content issues.
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6.5.1

TRP (transport, routing, packaging) issues

The Query-Response rule for the three systems are very different. These differences are:

6.5.2

6.5.4

RN

, ECALS, and MERCI use completely different TRP methods;

RN <-> ECALS interface differences at the TRP level can be resolved in software
solutions;

ECALS predefines which properties are to be used as extraction conditions and which are
additionally available to be sent in response; if a non-queriable item is queried, the whole
query is rejected as an error even if everything else is correct. This caused some RN
queries to be rejected;

RN
cor

ign

Ab
nar

Ab

EC
add
qug
qug

RN
cor
ign

does not predefine anything; all properties are potentially subject to be ex{

pbred while non-requested information can be sent.

Mapping issues (RN->ECALS)

but 50 % of the properties could be easily mapped (same codé) or same or
ne).

but 50 % of the properties could not be mapped at all:

no similar property in ECALS (for example RNP216-218\E8D; RNP219-223 Pach

Stage);
1 RN property maps to 2 ECALS properties (foriexample XJE417 Supply voltage

ntent not expressible in ECALS (Queries_¢ontain unqueriable conditions):

(for example XJH196 Recommended “input voltage, XJE016 Package type &
queriable in ECALS).

Query-Response rule differences

ALS predefines which properties are to be used as extraction conditions and wh
itionally available to be sent in response; if a non-queriable item is queried, theg
ry is rejected as«an- error even if everything else is correct. This caused so
ries to be rejected)

ditions and_response content; furthermore, specific response content requests
bred while, non-requested information can be sent.

amp maps to either XJH245 single supply voltage or XJH244 dual supply voltage).

raction

ditions and response content; furthermore specific response content requests’ican be

similar

age);

similar properties exist with different expression ‘(for example RNP212 Lifecycle

of OP

~

re not

ich are
whole
me RN

does not predefine anything; all properties are potentially subject to be exfraction

can be

Mapping issues (RN->ECALS)

About 50 % of the properties could be easily mapped (same code or same or similar
name).

About 50 % of the properties could not be mapped at all:

no similar property in ECALS (e.g. RNP216-218 ESD; RNP219-223 Package);
similar properties exist with different expression (e.g. RNP212 Lifecycle Stage);

1 RN property maps to 2 ECALS properties (e.g. XJE417 Supply voltage of OP amp

maps to either XJH245 single supply voltage or XJH244 dual supply voltage).

Content not expressible in ECALS (Queries contain unqueriable conditions):

(e.g. XJH196 Recommended input voltage, XJE016 Package type are not queri
ECALS).

able in
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6.5.5 Mapping issues (ECALS - >RN) Preliminary

1 A string type property is returned as URL of the string.

<element dicRef="RNP145-001">

<name>Disclaimer</name>
<value>http://wwwb5.alps.co.jp/cgi-bin/sendref.cgi?POTCAUT_EN.PDF</value>
</element>

2 Manufacturer ID is not converted to DUNS number.

<element dicRef="RNP210-001">
<name>Manufacturer DUNS</name>
<value>0147101010H0000100</value>
</element>

6.5.6 Mapping issues (ECALS - >RN) Preliminary

6.5.6.1 The 3 Value description format is different

3-1“%” or “MIPS” is not needed.

These are defined in the RNTD and should not be written in thé‘contents.
<element dicRef="XJF713-001">

<name>Resistance Tolerance</name>

<value type="Nom">25 %</value>

</element>

<element dicRef="XJG507-001">
<name>CPU Performance</name>
<value type="Nom">157MIPS</value>
</element>

6.5.6.2 Multiplier postfixes

Multiplier postfixes (m, K, M, G, T,,,) cannot be written in the contents. RNTD defines the unit
and uspes exponentiation.

<element dicRef="XJF743-001">
<name>Nominal Total Résistance</name>
<value type="Nom!'>Jk</value>
</element>

6.5.6.3 Value-code not defined in RNTD

"Through.Hole%;~"Surface.Mount”, "Bare.Die”, "Chip.and.Wire”, "Compression”, "Embedded.
Coppef.onPCB”, "Hardware”, "Socket” are the codes which are defined in RNTD

lamant- diecRaf="DAID1 40 004"
CICTTITOUTTU UTUT\NCT TNTNT L AV ARAVAV AN |
<name>Mounting</name>
<value>FALSE</value>

</element>

6.5.6.4 The value format of “-300*10**-6” does not comply with IEC 61360-1.

<element dicRef="XJF718-001">
<name>Temperature Coefficient</name>
<value type="Min">-300*10**-6</value>
<value type="Nom">0*10**-6</value>
<value type="Max">300*10**-6</value>
</element>
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6.5.6.5

Database content issues

We only achieved a 20 % match across all product databases for random samples on
dictionary classes (much less on properties).

7 Procedure used for Section B experiment (ECALS to RosettaNet and MERCI)

The overall procedure for Section B of the experiment between ECALS and RosettaNet took
place as follows:

in RN-

c tool.

a) ECALS sent out ECALS -style querles contents of which were agreed on in tele-
COrfUIUIIUUQ ThUDU HUUIIUO VVUIU Illallually IUUUIVUd b:y‘ le‘l mebGIO,
b) thelRN members converted the queries into the RN(PIP2A9) format;
c) thelRN part information for the ECALS queries were responded by the RN servers
style;
d) thelRN-style responses were converted back into ECALS format with semi-automati
Figure |6 shows a graphic representation of the process flow betweenE€ALS and Rose

=

The ov|
as folld

EC
cor

for

Manual
(1) ECALS conversion

queries _
(2) ECALS-RN
Convérsion

RN gueries |

RNTD
Veril.4

Figure 6 — Process flow for Phase Il Section B ECALS to RosettaNet

erall procedure for Section B of the experiment between ECALS and MERCI too
WS:

ALS sent)*out ECALS-style queries, contents of which were agreed on i
fereneces. These queries were manually received by MERCI members:

ttaNet.

hLS Messages were RN
sent via e-mail
(4) RN-ECALS PIP2A9
\/ Conversion Server
ECALS
responses (3) RN E.CA LS
Semi-automated responses dictionary
conversion Ver3

IEC 1403/04

K place

h tele-

the dquery executlon the Medlator system of Semalno Technologles GmbH wa

whie

schema and produces a resuIt in ECALS format accordmg to the ECALS d|ct|onary,
this ECALS result was sent back to ECALS.

s used

the [EC

Actually, the Mediator is available via the Web, so that further experiments with different
mappings are possible.

Figure 7 shows a graphic representation of the process flow between ECALS and MERCI. The
mapping between the classes and properties drive the actual query generation for a given
ECALS query and is used for transforming the result to the ECALS dictionary.
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ECALS Dictionary
IEC Dictionary

Dictionary Mapping

ery Trgnsfor

e

IEC compliant DB

Result Transformationg{

Figure 7 — Process flow for Phase Il Section B ECALS to MERCI

IEC 1404/04

71 Queries (Use case queries, both RosettaNet and MERCI)

All use|cases are the same as in Section A (see 6.1).

7.2 RQueries (3-level queries)

The 3-level queries are the same as in SectionA7 (see 6.2).

7.3 Dutput files (created by RosettaNet)

Four files were created by ECALS and posted to the mailing list. RosettaNet mapped ECALS
properiies to RN properties. RosettaNet created an RN (PIP2A9) query messages which had
the eqtiivalent search conditionvas the ECALS queries supported by the mapping table of 1.
RosettaNet part information, was retrieved from RN databases along with the querigs of 2.
RosettaNet converted the'\RN responses back into ECALS response assisted by thg semi-
automgted conversion tool:

The flgw diagram _.in\Figure 8 shows the RosettaNet response process. Table 8 shgws the
details|of the restlis.

{1) Mapping tables of
(0) ECALS RN and ECALS

queries ' L Ly (2) RN queries |

ECALS-RN

Conversion

C RN D RN
RN-ECALS PIP2A9
Conversion Server
(4) ECALS

FESPONSeR | _(3) RNresponses |

IEC 1405/04

Figure 8 — RosettaNet response process
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Table 8 — Mapping of properties completed by ECALS

SWITCH - THERMOSTATIC -

XJA177 BIMETAL TYPE ECALS
_ Property_Code | Data_type | Level | Query
1,2,3 QBCO001 RosettaNet Class | XJA177-2 | XJEOO05 String =XJA177
Manufacturer
1,2,3 RNP211 Name XJEO011 String
1,2,3 XJEO10 Part Number XJEO10 String

3 XJG748 ()7 |Height

3 XJG}3§\' Length

3 R@\S Lifecycle: Date

3 P ‘NP212 Lifecycle: Stage XJEO013 Enum
%/ Lifecycle: Years

3 RNP214 In Stage

7.4 ECALS to MERCI (IEC Queries)
7.4.1 Procedure used for Section B experiment (ECALS to MERCI)

The Section B work on the MERCI side was basically done by the University of Hagen with
support from the company Semaino which provided a software tool called Mediator. This tool
allows:

e to capture the mappings between dictionaries;

e to query an IEC database by means of an ECALS query and transform the result again
into an ECALS format.
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Mappings can be defined between classes and properties, and there exist further means to
specify the mapping more precisely, for example by adding combination functions if several
properties are mapped to a single target or transformation functions which transform different

uni

ts.

Then the dictionaries can be used as views into the database — i.e. a catalogue can be viewed
through different dictionaries controlled by the mappings. This was exploited by invoking
queries against the ECALS dictionary and performing them on a database based on the IEC
dictionary. The Mediator understands the ECALS XML query syntax and generates results in
the ECALS result syntax.

Based an the Mediator, the Section B work of the experiment between FCAIS and MERCI

took place as follows:

a) thel mapping from IEC to ECALS which has been produced by Donald\Radlgy was
captured in the Mediator;

b) ECALS sent out ECALS-style queries, contents of which were agheed on in tele-
corlferences. These queries were manually received by MERCI members;

c) thel ECALS queries were invoked in the Mediator. The Mediator automatically gefperates
thelrequested result in ECALS format based on the internal IEE compliant databasg|;

d) due to this automatic and interactive approach, it is possible-to redo the experiment, for
exgmple with changed mappings. An experimental access to the tool is availablg under
http://mediator.semaino.de/Mediator IEC_TC93.

Figure |9 shows a graphic representation of the process’ flow between ECALS and MERCI

| .
Mediator
(1) ECALS — (2)ECALS
queries Query
O IEC-2- MERCI
HCALS 04 [
< w ECA'_-S IEC 6{1360
Dictlona
ECALS IEC 61360
- responses - —> | (Q)ECALS dictionary
Result
I
IEC 1406/04
F 9P f for-P} H-Section-B-ECALS-to-MERECH
7.5 Output files (created by MERCI)

Three files were created by MERCI and posted to the mailing list:

ECALS properties were mapped to IEC properties. An extract of the Excel table can be

found in Table 9;

the set of result files were generated by the Mediator. In case of improvements of the
mappings, the results can also be improved,;

a handbook describes briefly how the Mediator can be used on the Web.
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Table 9 — Mapping of properties completed by MERCI (Class XJA644, Dynamic RAMs)

Version

Class Property ? Preferred name Symbol Notes |IEC DET
XJA001 | XJEOO1 6 Version Number
XJA001 [XJEOO8 6 Product Name
XJA001 [XJEOO09 6 Family or Series Name 11 AAH548
XJA001 [XJEO010 6 Part Number AAH547
XJA001 | XJEO14 6 General Description AAE834
XJA001 IXJEQ15 8 Application Scape
XJA001 ] [ XJEO16 7 Package Type AAES83
XJA001 | [ XJEO017 6 Mounting Method Flag 11 AAF34
XJA001 ] [XJEO18 6 Caution Document File

AAEO012/
XJA001 | [ XJE133 6 Reference Standards 5,11 AAF04
XJA001 | | XJE134 6 Appropriate Safety Class 11 AAE149
XJA001 | [ XJE135 6 Caution Flag
XJA001 | [ XJE136 6 Weight 11,12 | AAE752
XJA001 | | XJE137 7 Price in Dollars Price*by USD
XJAB643 | | XJGO05 8 Operating ambient temperature T a 5,9 AAE89
XJA643 | | XJG006 8 Storage temperature T_stg 5 AAE84
XJA644 | [ XJG001 7 Access time from RAS t_RAC AAJ094
XJA644 | | XJG002 6 Clock frequency f_CLK AAJ096
XJA644 | | XJG003 7 Refresh period t_REF 11 AAF33
XJA644 | [ XJG004 8 Supply voltage limit V_CC-lim
XJA644 | | XJG007 8 Average power supply current | _CC1 11 AAEG9
XJAB644 | | XJGO08 7 Input/output jnterface 11 AAF32
XJAB44 | | XJGO15 8 Short-circuit*output current |_O-SHORT 11 AAE218
XJA644 | | XJG016 8 Inputwvoltage limit V_IN-lim 11 AAE21
XJA644 | [ XJG017 8 Output voltage limit V_O-lim
XJA644 || XJG018 8 High-level input voltage V_IH AAE718
XJAB644 | | XJG019 8 Low-level input voltage V_IL AAE719
XJA644 | | XJG023 7 Access time from CAS t_CAC AAE72
XJA644 | | XJG024 7 Access time from address t_AA AAJO91
XJAB44 | | XJG025 6 Access time from clock t AC AAJ097
XJA644 | | XJGD26 7 Burst mode cycle time t CK AAJ093
XJA644 | (XJB027 7 Random read/write cycle time t_ RC AAJ094
XJA644 | XJG028 7 Supply voltage V_CC 11 AAE690

Comparison notes

NOTE 1 Property not relevant in this class.

NOTE 2 Conditions missing.

NOTE 3 Error in letter symbol — either incorrect symbol or missing _ to indicate subscript.
NOTE 4 Wrong preferred name.

NOTE 5 Inadequate or incorrect definition.

NOTE 6 Value list not explicit.

NOTE 7 Incompatible format and data value

NOTE 8 No reference to international standards — only local (JEDEC) referenced.
NOTE 9 IEC and RN properties close but not semantically identical.

NOTE 10 Classifying DET — to be ignored.

NOTE 11 Partially equivalent.

NOTE 12 ‘Weight’ is wrong — it should be ‘mass’.
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Some comments on the result files:

004(E)

- the files are quite big even if they do not contain very many filled properties. The reason is
that for each property the database gives information about why no data was available:
Either there is no mapping existing ("value equals no_mapping_available") or there is a
mapping but the database does not contain a value for property (value equals "null");

< the generation of the ECALS format was not based on a formal definition but on examples.
Thus, there will be formal errors in the format.

7.6 Evaluation techniques (ECALS to RosettaNet)

7.6.1 Wt)
The foljowing mapping issues occurred between the ECALS to RosettaNet queries:

Out of
propert
« No
« 6E
« EC

« Soine of ECALS properties such as “Price in Yen”, “Delivery”, “Minimum Sales Size

the
« De
« Be

diff]
« Ex.
o Oth
« EC

RN
7.6.2
Some

» Diff

Example “Company Code”

« Un

45 common properties for all part classes (level 1 and 2 of 3-level (queries),
ies are mapped without a problem and the rest of the properties had-some probl
corresponding property (29 properties).

CALS properties are exchanged as attached files in RN.

ALS properties are for ECALS specific mechanism “template”.

Business Dictionary in RN.
inition of enumerated values are different (2 preperties).

tause of the difference of breakdown method for each value, even manual map
cult.

“Part Availability Status”, “Mounting Method Flag”.
er (1 property).

ALS defines “Component Class Name” as a property. RN property also has its n
TD, but it is not defined as a.property or referenced from PIP2A9 messages.

Message translation‘issues (ECALS to RosettaNet)
properties need value conversion after simple property mapping.

erent code systems are adopted for corresponding properties.

t of the value is different between two dictionaries.

bnly 13
Ems.

" are in

ping is

ame in

7.6.3

Maintenance of mapping tables (ECALS to RosettaNet)

« An ECALS property is basically defined for a specific part class. Even if a property of a
specific class is similar to another property of another class, it is maintained as
independent property until it is confirmed as perfectly identical property. Properties
referenced by multiple classes are only properties of common parent class (non-leaf class

int

he ECALS class hierarchy) which can be referenced by leaf classes.

« On the other hand, in RNTD, similar properties are consolidated into one and it can be
referenced from any class.

e This causes difficulty in property mapping. Even between almost the same properties of
ECALS and RN, including RNTD properties introduced from ECALS, you are often not

abl

e to have one to one correspondence.
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« Mapping work needs expert knowledge and is an arduous task. But maintenance of
mapping tables will also be arduous, if two dictionaries are maintained independently
hereafter.

7.6.4

Contents are not provided enough (ECALS to RosettaNet)

16 classes are populated by RN out of 32 common target classes for this experiment.

e 6 out of 15 retrievals hit no parts in this experiment.

7.6.5 Additional comments (ECALS to RosettaNet)

Ideally] class and property definition should be referenced among dictionaries in the

This mpy be very difficult in practice but this will reduce most problems above.

Possible ideas are:

e RN|asks ECALS to maintain the contents of RNTD while RN maintains only the frarn
of RNTD;

« RN|TD directly refer (not introduce as copy) to as many ECALS.definitions as possib

« EC

7.7

The fol

Out of
only 7
concer

Some

« EC

component class is not a property itself;

e in

corjtained in the database as the supplier identification;

e for

pro
exdmple there~is no obvious mapping between the value lists of AAE141 in IE
XJF752 itnRNTD and ECALS;

RNTD and ECALS dictionaries frequently refer to local standards (JIS or JEDEC)
ch.vmay or may not be compatible with full international usage — for example the

« the
wh

ALS and RN maintain each dictionary respecting each otherand mapping issues

Fvaluation technique (ECALS to MERCI)

lowing mapping issues occurred in the mappingdrom IEC to ECALS:

properties could be mapped. This shows probably, that the IEC dictionary
hed with overall business properties_but focuses on the technical properties.

pbservations:

ALS defines “Component’;Class Name” as a property. In the IEC conte
he IEC dictionary, the manufacturer name does not exist as a property even

properties with-Jassociated value lists, a mapping is required not just betwe

world.

nework

le;

45 common ECALS properties for all part classes (level 1 and 2 of 3-level queries),

is not

kt, the

if it is

en the

perties themselves but also between the individual items in the respective lisfs — for

C and

definition of XJF752 refers to JIS;

e the

format attribute is missing from the ECALS dictionary;

» several remarks for the mapping between IEC and RNTD (Phase A) apply also to the

ma

pping between IEC and ECALS.

8 Procedure used for Section C experiment

RosettaNet personnel have sent the queries for Section C to Texas Instruments and Tyco
International for a response. Table 10 shows the query and the mapping between RosettaNet
and MERCI (IEC).
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Table 10 — Section C mapping between RosettaNet and MERCI (IEC)

IEC ID IEC class name Query RNTD RNTD class name
note ID
AAA516 Preset potentiometers 3L-1 XJA015 Potentiometer-Rotary-Trimmer
AAA099 | Voltage-dependent resistors ucC-1 XJA020 | Varistor (Mov)
AAA227 | Coils 3L-2 XJA024 | Coil — Fixed — RF Frequency
AAA116 Fixed signal transformers 3L-2 XJA051 Transformer-Signal-Fixed-Lower-Freq.
AAA056 Filters ucC-2 XJA091 Filter-Signal line-Piezoelectric Ceramic
AAAO056 _| Filters Uc-2 XJA101 Eilter-EMI/EMC-Comman M choke coils
AAA093| | Linear resistor networks 3L-4 XJA104 Network Circuits
AAA174 Mechanical switches ucC-2 XJA143 Switch-Mechanical — Sighal selector-Tactile
feedback — push type

AAA175 Thermostatic switches 3L-2 XJA177 Switch-Mechanical™-~Bimetal Tylpe
AAA520 PCB connectors 3L-4 XJA183 Connector —(Board to Board

3L-5 XJA359 Sensor + Electro-magnet-Electfic Field
AAA108 Pressure Sensors 3L-1 XJA384 Sensor,— Mechanical — Pressutle
AAA146]| | Tuners 3L-2 XJA570 Digital Audio Tuners
AAA061 Microcontrollers ucC-1 XJA629 Microcontrollers
AAA062 Microcomputers 3L-1 XJAG36 Microprocessors

3L-5 XJA642 Digital Signal Processors
AAA068 Dynamic RAM ICs ucC-1 XJA644 Memory — dynamic ram (dram)
AAA069| | Static RAM ICs 3L XJA645 Memory — static ram (sram)

Read-0Only memory ICs UC-2 XJA648 Memory — electrically erasable |prom

AAA070 (eeprom)
AAA070| | Read-Only memory ICs 3L-2 XJA650 Memory — flash memory

ucC-5 XJAB67 Assp — for power supplies
AAA060 Combinational/sequential/interface 3L-4 XJAB76 CMOS
AAA060 Combinational/sequential/interface 3L-4 XJAB78 TTL
AAA060| | Combinational/segquential/interface 3L-4 XJA679 Standard Logic — ECL
AAAO058]| | Analogue signal functions ucC-2 XJAB83 Std-linear — Operational Ampliflers (op-

amp)

AAA058 Analogue'signal functions 3L-2 XJA684 Std-linear — Comparators
AAA082 Lasers 3L-1 XJA697 Optoelectronics — Laser Diodes
AAA080 Light Emitting Diodes 3L-1 XJA698 Optoelectronics — light emitting Digdes
AAA124 Bipetar-smeal-signabi-transistors 33 XIAFE5—Fransister—bipotar—smal-signat-
AAA121 Bipolar If power transistors UC-3 XJA706 Transistor — bipolar — power
AAA128 FET If power transistors uc-3 XJA709 Transistor — fet — power mos
AAA051 Voltage regulator diodes UC-1 XJA716 Diodes — Zener
AAA024 Fxd CI1 ceramic dielectric capacitors UC-1 XJA744 Capacitor — fixed — Ceramic — temp-comp

NOTE 1 IEC class is an exact or almost an exact match.
NOTE 2 IEC class is a higher level.
NOTE 3 IEC class is a lower level — this is probably the best match.

NOTE 4 |EC classification is different — this is probably the best match.
NOTE 5 No IEC class available.



https://iecnorm.com/api/?name=cc02be5504c8a526293a64ebdf8a29f5



