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Foreword

ISO (the

International Organization for Standardization) and

IEC (the International

Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and non-gov
technology, |
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The main ta
Standards ad

an Internation

Attention is d
rights. ISO ar

ISO/IEC 291(
Subcommitte

ISO/IEC 291(
testing methd

Part 1: G
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The following
Part 3: A
Part 5: F

Part 6: In

brnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of inforn
50 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directivesy Part 2.
5k of the joint technical committee is to prepare International Standards.“Draft Interns
opted by the joint technical committee are circulated to national bodies for'voting. Publicat

al Standard requires approval by at least 75 % of the national bodies gasting a vote.

rawn to the possibility that some of the elements of this document'may be the subject of
d IEC shall not be held responsible for identifying any or all sueh-patent rights.

9-1 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information techn
e SC 37, Biometrics.

9 consists of the following parts, under the general‘title Information technology — Conforn
dology for biometric data interchange formats defined in ISO/IEC 19794
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Introduction

ISO/IEC 19794 is a multi-part International Standard developed by ISO/IEC JTC 1, SC 37 that specifies a
biometric data interchange format for different biometric modalities or technologies. It is expected that future
parts of ISO/IEC 19794 for additional modalities or technologies will be developed. End users of biometric
systems desire to use ISO/IEC 19794 and other standards to ensure that components of the biometric system
can be substituted with other components from different vendors with a minimum of effort, and also to ensure
that Hiometric data produced by one system can be used by another system. In order to achleve this, it is
criticgl that systems claimed to conform to a standard actually are conformant, and thus therelis a need for
confofmance testing methodology standards for each of the biometric data interchange formats specified in
ISO/IEC 19794, in order to provide a reasonable degree of assurance that a conformance clainmy has validity.
In faqgt, no test can be absolutely comprehensive and prove that a given systenm)is conformant under all
possible circumstances, especially when there are optional components of the 'standard. A Well designed
confofmance test can, however, test all of the most likely sources of pfoblems and engure that the
implementation under test conforms under a reasonable set of circumstances, giving assurance, but not a
guarantee, of conformance.

are many different types of conformance testing that may-'be appropriate for the vafious parts of
ISO/IEC 19794. Some of these tests are highly specific to each ‘data interchange format but ome of them
any common elements across all of the formats. Therefare, it appears that a multi-part|conformance

confofmance testing. It then goes on to provide details of\the common elements for defining test assertions.
art of ISO/IEC 29109 also provides guidelines for ‘€onducting the tests and reporting the [results of the
tests.| The specific tests and assertions for each biometric data interchange format are left to thg subsequent
parts,|one for each part of ISO/IEC 19794.
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Information technology — Conformance testing methodology

for

biometric data interchange formats defined in

ISO/IEC 19794 —
Part 1:

Generalized conformance testing methodology

1
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This part of ISO/IEC 29109 specifies the concepts, test types and conformarice testing methodg
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Biometric data interchange format conformance tests that claim conformance to this part of I

shall

perfofm, as specified in Clauses 6, 7 and 8.

Additi

!

ycope

tric data interchange records, as specified in ISO/IEC 19794,,0r” computer algorithm
tric data interchange records. This part of ISO/IEC 29109 defines two types (A and B) an
and 3) of conformance testing, but it only provides a detailed description and methodology
of Type A testing. In the case of the first two levels, there-are many common test elemen
ion language for specifying Level 1 and Level 2 test assertions is defined in this part of IS
EC 29109 is not concerned with testing of other characteristics of biometric products or g
j of biometric products (i.e. acceptance, performance, robustness, security).

art of ISO/IEC 29109 explicitly does not cover the following areas:
etailed test elements and assertions or descriptions of any mandatory standard dataset
sting, which are provided in the other‘parts of ISO/IEC 29109, each of which specifies

sting for a specific base standard;

sting whether implementations under test (IUTs) that claim to be able to use conformant
terchange records can correCily process such biometric data interchange records (Type B

fonformance

satisfy the-mormative requirements of the methodology for those levels of test they ar

pnally,)any Level 1 or Level 2 tests shall use the assertion types defined in Clause 7 wit

logies to test
5 that create
H three levels
for the three
s, and so the
D/IEC 29109.
ther types of

5 required for
conformance

iometric data
esting).

O/IEC 29109
b claiming to

-

h the specific

asser|

ion.details given in the relevant subsequent parts of ISO/IEC 29109.

Implementations of ISO/IEC 19794 tested according to the methodology specified in ISO/IEC 29109 may
claim conformance only to those requirements specified in ISO/IEC 19794 that are tested by the test methods

estab

lished by this methodology.

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 19794-1:2006, Information technology — Biometric data interchange formats — Part 1: Framework
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4 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO/IEC 19794-1 and the following apply.

4.1

assertion

specification for testing a conformance requirement in an implementation under test expressed in a formal
assertion definition language

4.2
assertion test
SpeCiﬁcation f OUftvalU \wJ | pIUUUduIG: IIIUthUdO that HUI IUIGtU thU tUOt UUtUUIIIUO uocd fUI GOO\:OOIII:nt Of

conformance|to an assertion

NOTE Adapted from the definition of “assertion test” in ISO/IEC 13210:1999.

4.3
attestation
issue of a stafement, based on a decision that fulfillment of specified requirements has\been demonstrat¢d

NOTE Adppted from the definition of “attestation” in ISO/IEC 17000:2004.

4.4
base standafd
part of ISO/IHC 19794 containing the specification that is the subject of the conformance testing

4.5
biometric chiaracteristic
biological ang behavioural characteristic of an individual that.¢an be detected and from which distinguishing,
repeatable bipmetric features can be extracted for the purpose of automated recognition of individuals

4.6
biometric data interchange record
BDIR
data packagd containing biometric data that claims to be in the form prescribed by a base standard

NOTE If the BDIR is encapsulated in(a Common Biometric Exchange File Format (CBEFF) record, then the BDIR is
also a biometr|c data block (BDB), as, defined in ISO/IEC 19785 (all parts), but this will not always be the case fqr data
records defined in ISO/IEC 19794.

4.7
certification
third-party attestation related to products

[ISO/IEC 17000:2004]

4.8
conformance
fulfilment by a product, process, or service of all relevant specified conformance requirements

4.9
conformance requirement
requirement stated in a base standard and defined in a finite, measurable, and unambiguous manner

NOTE Adapted from the definition of “conformance requirement” in ISO/IEC 13210:1999.
410

conformance test
specified technical procedure of conformance testing

2 © ISO/IEC 2009 — All rights reserved
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conformance testing laboratory

organ

NOTE

412

ization that carries out conformance testing

This can be the creator of the IUT, the user of the IUT, or an unbiased third party.

conformance testing suite
test software used to automate certain types of conformance testing

413

confqrmity assessment

demo|
[1ISO/I

414

declaration

decla
first-p

[1SO/I

4.15

implgmentation conformance statement

staten
comp

4.16

implgmentation under test

T
that w

NOTE
interch
and/of

417
input
IBDR

data package containing a less processed form of biometric data which is suitable for use in the

BDIR

NOTE
from 3

hstration that specified requirements relating to a product, process, system, person or bady|

EC 17000:2004]

ation of conformity
arty attestation

EC 17000:2004]

nent by the supplier of an implementation under test that indicates which mandatory
bnents of the base standard are supported by the implementation

hich implements the base standard being tested

Depending on the conformance-requirements of the base standard, this can simply be a set of
ange records or it can be a computer algorithm in the form of an implementation under test that crd
uses the data contained in the BDIR.

biometric data record

In.some cases, this can be an image, but it can also be raw sensor output such as a time serie
digitization tablet.

are fulfilled

and optional

biometric data
bates the BDIR

creation of a

5 of data points

418

Level

1 testing

conformance testing methodology that checks field-by-field and byte-by-byte conformance with the
specification of the BDIR as specified in the base standard, both in terms of fields included and the ranges of
the values in those fields

NOTE

419
Level

This type of testing tests syntactic requirements of the base standard.

2 testing

conformance testing methodology that tests the internal consistency of the BDIR under test, relating values
from one part or field of the BDIR to values from other parts or fields of the BDIR

NOTE

This type of testing tests syntactic requirements of the base standard.

© ISO/IEC 2009 — All rights reserved
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4.20

Level 3 testing

conformance testing methodology that tests that a BDIR produced by an IUT is a faithful representation of the
IBDR subject to the constraints of the parameters in the metadata records

NOTE This type of testing tests semantic requirements of the base standard.

4.21
metadata record
data record containing any specific parameters required by an IUT to transform an IBDR into a BDIR

EXAMPLE
BDIR; the presence of core, delta, or ridgecounts in the extended area for a finger minutiae BDIR; the size of each pattern
in a finger patt¢rn BDIR.

4.22
procedure
specified way| to carry out an activity or a process

[1SO 9000:2005]

4.23
requirement
provision thaf conveys criteria to be fulfilled

[ISO/IEC Guigle 2:2004]

4.24

testing
conformance|testing
determination] of one or more characteristics of an objectof conformity assessment, according to a procedure

[ISO/IEC 17000:2004]

4.25
testing standard

conformance|testing standard
standard thaj is concerned with test methods, sometimes supplemented with other provisions related to
testing, such ps sampling, use of statistical methods, and sequence of tests

[ISO/IEC Guigle 2:2004]
4.26

test method
specified technicat-procedure for performing a test

[ISO/IEC Guide-2:4996]

4.27
test method implementation
software, procedures, or other means used to measure conformance by means of testing

NOTE Adapted from the definition of “test method implementation” in ISO/IEC 13210:1999.

4.28

test method specification

document that expresses the required functionality and behavior of a base standard as assertions and
specifies the complete set of conforming test results

NOTE Adapted from the definition of “test method specification” in ISO/IEC 13210:1999.

4 © ISO/IEC 2009 — All rights reserved
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4.29

test report

document that presents test results and other information relevant to the execution of the test methods against
an implementation under test

NOTE Adapted from the definition of “test report” in ISO/IEC 13210:1999 and ISO/IEC Guide 2:1996.

4.30

Type A conformance claim

conformance claim that an implementation under test either consists of or is able to produce conformant
biometric data interchange records from appropriate input biometric data records

4.31

Type|B conformance claim
confoymance claim that an implementation under test is able to read conformant biometric’data interchange
records, interpret them correctly, and perform its desired function upon them

5 Abbreviated terms

BDIR Biometric Data Interchange Record

CTS Conformance Testing Suite

ICS Implementation Conformance Statement
IuT Implementation Under Test

IBDR Input Biometric Data Record

PCB Produce Conformant BDIRs

uUcCB Use Conformant BDIRs

6 Conformance testing-framework

6.1 [Limitations

No conformance testcan be complete or perfect. Ultimately, it is only possible to prove that an IUT is
non-cpnformant,-The goal of conformance testing is therefore to capture enough of the requirgments of the
base ptandard-and test them under enough conditions, that any IUT that passes the conformancg test is likely
to be|conformant. Two problems with a base standard that may only become apparent during|conformance
testing aré_that some areas may be undefined (so that the specification of these areas is left to |each vendor)
or ill-defifed (so that there is a contradiction between parts of the base standard or an easy miginterpretation
caused Dy the wording of the base standard). The latter problem may be resolved by an amendment to the
standard, but the former problem may be difficult to resolve. An obvious example is the use of proprietary
extended data blocks within a BDIR. There may be good reasons to allow such proprietary data, but very little
conformance testing is possible while the data remains proprietary. Also, if the base standard includes a
requirement to interpret the BDIR or use it for biometric comparison, then it is difficult to be sure of the effect
of a proprietary data block produced by one IUT when another IUT is attempting to interpret it.

6.2 Managing data records

Note that since CBEFF conformance testing is out of scope for this standard, it is generally assumed that the
BDIRs will have been removed from any CBEFF data structures prior to beginning the conformance test.
Typically, for Type A testing as described in ISO/IEC 29109, either the IUT will provide BDIRs without a
CBEFF encapsulator or the CTS will remove them from such an encapsulator if one exists. Regardless of the

© ISO/IEC 2009 — All rights reserved 5
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method used, the test shall provide a means of passing the CBEFF format type corresponding to the IBDRs in
the IUT or produced by the IUT to the CTS. This may be as simple as the supplier of the IUT sending a written
instruction to the testing laboratory that all BDIRs produced by this IUT would have a particular format type, or
it may involve the IUT passing a special parameter or using a specific CBEFF patron format that is not part of
its normal function outside the test. The reason this is required is that several parts of ISO/IEC 19794 have
different format types that determine whether or not certain optional data is present. Thus format type is an
extra field that shall always be present together with a BDIR when conformance testing using that BDIR

Ooccurs.

6.3 Confo
Generally, th

correctly by
Type A is th
Different IUT
more complg
therefore a t
biometric dat|
produced the

6.4 Conformance testing levels

6.4.1 Hiera
A first step to
structures in
contained in
BDIR. This l¢g

The conformance testing hierarchy presented in thisstandard has three levels. Generally they progress

least comple
useful in pre
although eve
assertions fo
operators an
ISO/IEC 291(
appropriate
fidelity of the
may provide,
interchange fi

9

J

rmance testing types

aY
e

5 may have different purposes for which they use a conformant BDIR, and thus.Type B tes
x than Type A testing because it must account for all of these purposes:\Fype B tes
bpic of ongoing research, and this standard is focused on Type A testing exclusively.

B interchange records themselves are tested in the absence of any séftware or hardwar
M or uses them, this is treated as Type A testing.

rchy of Conformance Tests

the BDIR are correct and self-consistent. This does not validate the fidelity of the inforn
the BDIR, however, since that depends on the.relationship between the original IBDR ar
ads to a natural hierarchy of conformance testing levels.

and expensive to test to most complex and expensive to test. They also progress fron
dicting the performance of real world systems using conformant products, to more U
n Level 1 conformance testing*tepresents a significant step towards that goal. The tyq
Level 1 and Level 2 testing far-all parts of ISO/IEC 19794 are similar and so a list of ass
d operands that can be“used to define assertions is given in Clause 7 of this p
9. The details of all the Level 1 and Level 2 assertions for each base standard are given
ubsequent parts of ISO/IEC 29109. For the more complex Level 3 testing, where the
information in the BDIR is compared to that in the IBDR, the subsequent parts of ISO/IEC ]
as far as it is(possible, guidance on how to carry out Level 3 testing for their specifig
brmats. A given.conformance test may therefore involve conformance testing at different ley

It will ultimat
level of con

performance [or/interoperability. This will be dependent on time, cost, importance of biometric perform
implications ¢f non-interoperability and the current state of the published versions of the various p3

ly be up_to application profiles or to individual end users of ISO/IEC 19794 to determine
rmangee" testing will be required for a specific application, as well as any requiremer

ing is

e that

wards the goal of demonstrating conformance is ensuring that all of the specified fields angl data

hation
d the

from

N less
seful,
es of
ertion
brt  of
in the
actual
9109
data
els.

which
ts on
ance,

rts of

ISO/IEC 29109.

6.4.2 Level

1 — Data format conformance

In Level 1 testing, a set of BDIRs shall be checked for field-by-field and byte-by-byte conformance with the
specification of the base standard, both in terms of fields included and the ranges of the values in those fields.
The specific assertions tested for each base standard shall be those described in the appropriate part of
ISO/IEC 29109.

The advantage of this testing is that it does not require an IUT to be a computer algorithm or a set of hardware
and software. It can simply be a set of BDIRs. Thus, any hardware or software components of the
implementation being tested do not have to come into the possession of the testing lab, only BDIRs created
with those components.
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An IUT may have the capability to produce multiple BDIRs, depending on the requirements of the application
in which it is used. Some of these BDIRs may be conformant and others may not, and so it is important to
specify which types were tested and how many of each type. In an ideal world every possible combination of
parameters for a particular biometric data interchange format would be tested, but this is not realistic given the
resources that would be required for such testing. Provided a test reports the presence or absence of optional
fields and the values for variable structural fields it is possible for an end user of the base standard to
determine if the particular variant of the standard tested is appropriate for their needs. The end user may also
require conformance test results for a specific type of BDIR. An obvious example would be a two finger BDIR
or two iris BDIR, since many applications require enrollment of more than one biometric characteristic in order
to allow for a back-up if one of them becomes damaged or temporarily unusable. Some IUTs might be
conformant with a single view BDIR, or even with multiple views of a single finger or iris, but might fail
conformance testing when the BDIR contains more than one finger or iris

6.4.3| Level 2 — Internal consistency checking

In Le
asser

The n
the B
recor
such

el 2 testing, a set of BDIRs shall be checked to determine if they are internally consistent

ature of Level 2 testing is that it relates values from one part of the BDIR*to values from
IR. This may be due to explicit requirements in the base standard,,such as a require
length actually does indicate the number of bytes in the BDIR. It'may also be implicit in
s determining that the coordinates of a particular feature (suchas eye positions in a face

or minutiae positions in a finger minutiae record) actually fall within the Specified size of the imag

In so
assun

me cases, test assertions for Level 2 and higher confermance testing will have to 1
hptions about interpreting the base standard. In these cases, ISO/IEC 29109 shall b

normative in its interpretation of the base standard and/any other interpretations shall be con

confo

Once

rmant to the base standard.

again the advantage of this testing is that.it.does not require an IUT to be a computer algo

of haijdware and software. It can simply be a set\of BDIRs. Then the hardware or software of the

have
limite
testeq
BDIR
This i

Since
a BDI

fo be part of the test, only BDIRs created" with that implementation. The disadvantage is th
I number of BDIRs and it is quite possible that some of the internal consistency checks
because they are not relevant forithe set of BDIRs in the IUT. The solution is to test a larg
5 that represent multiple differentstructural variants of the biometric data interchange form
5 why it is so vital to report.on the structure of each BDIR variant in the conformance test.

Level 1 and Level 2 conformance testing are both required in order to properly test that th
R is conformant to-atbase standard, and since the execution of Level 1 and Level 2 tests

The specific

ions tested for each base standard shall be those described in the appropriate-part of ISO/|[EC 29109.

pther parts of
ment that the
the standard,
image record

»)
P .

hake specific
e considered
sidered non-

rithm or a set
IUT does not
bt there are a
will never be
er number of
at under test.

e structure of
Will frequently

be intermingled, a conformance test should always include all relevant Level 1 and Level 2 test agsertions.

6.4.4| Level 3 = Content checking

Level|3 confarmance testing is defined as a conformance testing methodology that tests that a B
by an|IUT\is' a faithful representation of the IBDR subject to the constraints of the parameters in|the metadata
recordis: Effectively this is intended to test that the BDIRs produced by an IUT are faithful reprgsentations of
the original biometric data and that they satisfy those requirements of the base standard that are not simply a
matter of syntax and format. In some cases the requirements of the base standard may specify biometric data
capture conditions. An example would be the use of a fingerprint sensor of a particular resolution or having a
particular certification by an external body to capture fingerprints and generate fingerprint image records that
are noted in the BDIR as having a particular image acquisition level. The only way to test that such a
requirement has been correctly implemented by the IUT is to require that in Level 3 testing, an IUT shall be a
combination of computer hardware and/or software that is used in the testing laboratory. If the IUT is software
only, then a set of IBDRs and corresponding metadata records shall be provided and the IUT shall produce a
set of corresponding BDIRs. This, however, only tests the ability of the IUT to parse the metadata records and
the IBDRs and insert the appropriate information in correctly formatted BDIRs. For some requirements it is
essential that the entire process from data capture to BDIR production be included in the test, and in those
cases the IUT will have to be a complete set of hardware and software. Finally, there are some requirements
that can not be quantitatively tested without significant special effort or extra equipment and for which the

DIR produced
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conformance
pose angles |
head containi

testing standard may simply define that no Level 3 test is possible. An example would be the
isted in a face image data record. Without an external three dimensional reference frame for the
ng the face that is represented in the data record, there is no absolute mechanism to verify that

these pose angles are correct.

This leads to
below, all of t

the following methodology for handling Level 3 conformance tests. As indicated in Clause 8
he requirements of the base standard shall be listed in a conformance requirements table that is

in the same form as an implementation conformance statement. This will help the supplier of the IUT to clearly

identify which
table indicate
requirement,
metadata rec
all without s(
testing invol
referenced in
some Level 3
described in
how to use th

requirements of the base standard are supported by the implementation. Certain columns in this
whether each requirement is a Level 1, Level 2 or Level 3 requirement and for each Level 3
indicate whether it can be tested using a software only solution with a database of IBDRs and
ord i i i be tested at
ecial effort. Where they are available, the specific test methodologies to be used for Level 3
ing IUTs composed of both hardware and software are found within specific glausgs, as
the table, in each of the subsequent parts of ISO/IEC 29109. A general methodology tp test
requirements using a software only solution and a database of IBDRs and metadata recqrds is
this part of ISO/IEC 29109, but even it will require specific clauses in the subsequent pafts on
is methodology for specific requirements.

)
ANEINEa 10 = d QINDISTe NAraware ana QIiware 0 anelnag dl)

The basic stfjucture of a software only Level 3 conformance test is that a set of IBDRs and correspgnding

metadata rec|
in the BDIRS]

prds shall be provided and the IUT shall produce a set of corresponding BDIRs. The information
shall then be compared to the information in the IBDRs to determine if the IUT has faithfully

reproduced t
this form of
cannot be e
IBDRs, can b|

There is pot
records as in
either by a r

metadata re
instance, gro
inspection o
ISO/IEC 197
actual infor

databases of
possible bio

some IUTs n
therefore red
conformance
the structural

nat information subject to the constraints of the parameters in'the metadata records. Note that
esting is not possible for any IUT in which a correlation between a set of IBDRs and BDIRs
tablished. A set of BDIRs, for instance, provided without"any knowledge of the correspgnding
tested for Level 1 and Level 2 conformance but not forLevel 3 conformance.

ntially significant difficulty in assigning the correspondence between IBDRs with mefadata
ut and BDIRs as output. The features that shall)be contained in the BDIR need to be ideftified
erence BDIR generation algorithm already known to be conformant acting upon the IBDRs and
ords or by a human investigator reviewing them in detail. Such features could include, for
nd truth minutiae data such as positiong-angle and quality which have been generated by human
the fingerprint images constituting‘dhe IBDRs for a specific Level 3 conformance tgst of
4-2 BDIRs. The permissible tolerances between the expected information in the BDIRs anfd the
ation in the BDIRs produced by the IUT need to be defined for each data element. The
IBDRs and metadata records'heed to be made general enough that they cover a wide rapge of
etric characteristics and yariations of the biometric data interchange format. On the other [hand,
nay not support all the .different types of possible parameter combinations. A minimum fest is
uired to declare Level 3 conformance, but additional test sets may be used to test the
of algorithms with énhanced capabilities. Thus, it is essential to include in the test report all of
variants of the BDIRs generated in the testing, in this case defined by the metadata recdrds in

the input data set. It is also\essential to explain the principles by which the reference BDIRs were geng¢rated

and what tolq
IUT and the
significantly n

The exact nat

rances were-permitted when data elements were different between the BDIRs produced by the
BDIRs «in_the reference data set. This makes a test report for Level 3 conformance testing a
horedetailed document than is required for Level 1 and 2 conformance testing.

e of some minimum set of BDIRs (or of corresnondina IBDRs and metadats hat shall

be used in testigLeveI 3 conformance in order to declae the IUT minimally conformant to the relevant base
standard is defined, where possible, in each of the subsequent parts of ISO/IEC 29109.

6.5 Sampl

In order to su

e data sets for Level 3 conformance testing

pport Level 3 conformance testing, it is necessary to define specific minimum data sets. Ideally,

to ensure consistency among conformance tests key data sets should be common to all conformance tests.
Although some data sets may be publicly available, there is also a benefit to having sequestered data sets

that were not

available to the supplier of the IUT prior to the start of the conformance test. This is because

advance knowledge of the data sets (IBDRs, metadata records and either the reference BDIR generation

algorithm, or

the corresponding BDIRs) would allow the supplier of an IUT to preprogram their IUT so it
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produced the appropriate conformant BDIRs whenever it encountered one of the input data sets. This would
invalidate the conformance test.

The details of Level 3 conformance testing using databases of IBDRs and metadata records, including which
requirements of each base standard can be addressed using this method, are described in the subsequent
parts of ISO/IEC 29109. At the time of development of this part of ISO/IEC 29109, appropriate data sets did
not exist, but initial steps had been taken to develop them. As conformance testing for biometric data
interchange formats becomes more common, contributions from different test laboratories should eventually
result in acceptable data sets that can be referenced in the subsequent parts of ISO/IEC 29109. This part of
ISO/IEC 29109 simply defines a universal nomenclature for the data sets so that references to data sets in the
subsequent parts of ISO/IEC 29109 and by testing laboratories following this test methodology can be
harmani ini veloped that
permits conformance testing of all Level 3 requirements that can be tested by a software only {UT. A subset of
this data should be kept sequestered and provided only to testing laboratories who are_ngt themselves
suppllers of IUTs. The remainder of the data set should be made public. At that point, all Level 3|conformance
tests phould utilize one or both of these two minimum data sets of IBDRs and metadata‘records. Other data

seque
availg
assig

Ixxss
“I” ind
M in

e i
finger

“ss” i
data

publid
assig

“yyyy]
and O

“z2z77]
IBDR

NOTE
interch
chang

ifher data set serial number 01 or 02. Data set 01 of both IBDRs and metadata records

ay also be included, but the minimum requirements for Level 3 conformancétesting sho
stered so that no supplier of an IUT shall have access to it and datayset 02 shall be 1
ble. Each IBDR or metadata record used in any data set for Level 3“conformance tes
ned a unique identifier following the convention described below:

YYyzzzzzzzz or MXXSsSyyyyzzzzzzzz

icates that this is an IBDR for conformance testing purpose€s.

dicates that this is a metadata record for conformanceé.testing purposes.

b a number indicating the part of this multipart:standard with which the IBDR is to be use
minutiae, 05 for face image, etc.).

the serial number of the IBDR set beifg used in the test. “01” is reserved for a universa

uld be based
shall be kept
hade publicly
ting shall be

d (e.g. 02 for

sequestered

bet that would be described, if it exists, in part “xx” of ISO/IEC 29109. “02” is reserved for a universal

data set that would be described, if it exists, in part “xx” of ISO/IEC 29109. Other nun
ned as specific data sets are created for specific conformance tests.

is the four digit calendar(year in which the IBDR data set “ss” was introduced. In the case
P, these will need to be updated periodically as technology changes.
or metadata recerd within a given set.

It willknot be necessary to change IBDR sets whenever a base standard is updated, since the
ange format does not affect the IBDR. It is simply produced from the IBDR. The metadata records r
ed, however, since ranges of parameters available in the base standard may have changed.

bers may be

bf data set 01

rzzz” is an eight.digit sequential number from 00000001 to 99999999 that uniquely identifies a specific

biometric data
nay need to be

7 Common assertion descriptors for Level 1 and 2 testing

71

General considerations

Regardless of the specific base standard in question, many of the elements of Level 1 and Level 2 testing will
be the same. All of the tests are essentially dealing with mathematical operations performed on individual field
values or lengths extracted from a BDIR. The only difference is that Level 1 tests involve a direct comparison
between a field value and something stated in the base standard, whereas Level 2 tests involve interactions
between multiple values from different parts of the standard and sometimes from implicit assumptions that are
not expressly stated in the base standard. Thus, Level 1 tests can be performed by a simple byte-by-byte
reading of the standard and comparison to known values or ranges of values, whereas Level 2 tests require
more complex validation, usually after the entire BDIR has been parsed.
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7.2 Assertions for big-endian encoding

All parts of ISO/IEC 19794 specify that multi-byte values are to be recorded using big-endian encoding. Since
there is no specific test assertion to check for big endian encoding of an entire data record, each part of
ISO/IEC 29109 will select a few specific multi-byte fields from its corresponding base standard that can only
have a single value. One test assertion for each field will test that it is equal to its correctly big-endian encoded
value. Another test assertion for each field will test that it is not equal to the value it would have had if it had
been incorrectly encoded using little-endian encoding. The tests for both of these assertions should pass for
each field if the fields have been correctly big-endian encoded with the correct value. If a random incorrect
value has been used, then the first test should fail but the second test should pass for each field where an
incorrect value has been used. If the correct values have been used but with the incorrect little-endian
encoding, hoy i i i i i i

no a1a on.a ne 2ld a a allia ne pernormed a e tsha“

on at least two separate multi-byte fields in each BDIR in order to ensure that biggndian
taken place. The specific fields to be used are noted in each subsequent part of ISQAEC 29109

In order to dgcument and express as many test assertions as possible for each\base standard using the|same
assertion vogabulary, this clause provides a reference for the terms used\ The assertions themselvgs are
contained in the subsequent parts of this standard.

7.3.2 Field Names

Every field wjthin a set of test assertions for a particular basé.standard shall be uniquely named in orfler to
identify it when referencing fields within Level 2 assertions &This is particularly important when multiple|fields
within different parts of the base standard have the samg,;name. The relationship between the field fames
specified in the test assertion and the field names specified in the base standard is explicitly identified [in the
tables in the $ubsequent parts of ISO/IEC 29109.

7.3.3 Operators

7.3.31 Introduction to operators

The fundamental approach required.to determine Level 1 or Level 2 conformance of a BDIR is to compafe the
value of each field with a value-orrange of values which are known to be either valid or invalid according to
explicit or implicit requireménts’ of the base standard. These values may be determined in adyance
(e.g. Format |dentifier), or_calculated during the test from context dependant data within the BDIR (e.g. Length
of Record). Allist of specific:operators is given below.

7.3.3.2 Equal (EQ)

Indicates the WT-shall- pass-the test if the field value matchesa-sp
of values.

eciiedvalue-oris-within-a-specifiedrange

7.3.3.3 Not-Equal (NEQ)

Indicates the IUT shall pass the test if the field value does not match a specified value or is outside a specified
range of values.

7.3.3.4  Greater Than or Equal (GTE)

Indicates the IUT shall pass the test if the field value is greater than or equal to the specified value.
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7.3.3.5 Less Than or Equal (LTE)

Indicates the IUT shall pass the test if the field value is less than or equal to the specified value.
7.3.3.6  Greater Than (GT)

Indicates the IUT shall pass the test if the field value is greater than the specified value.

7.3.3.7 Less Than (LT)

Indicates the IUT shall pass the test if the field value is less than the specified value.

7.3.3. Incremental (INC)
Indicgtes the IUT shall pass the test if the field value is in sequence and within the specified rarjge relative to

the lapt instance of this field within the current data set. This includes ensuring that-the value of the first field
instanjce is at the start of the specified range. (e.g. View Number)

7.3.3. Calculation (C)
Indicgtes the IUT shall pass the test if the field value meets a certain Criteria that can not be simply expressed

by one of the other operations. (e.g. unit conversion from 1/100th-mm to pixels) The algorithin required to
perfofm the calculation is described in a note following the table.

7.3.3/10 Member Of (MO)

Indicqtes the IUT shall pass the test if the field value,issa‘member of the specified set.
7.3.4| Operands

7.3.44 Introduction to operands

All absolute operand values are expressed in decimal (e.g. 73) or hexadecimal (e.g. 0x49) notdtion. A range
of values are expressed by listing,the lower bound, followed by a hyphen, followed by the [upper bound
(e.g. 1 —255). A set of values(is‘expressed by enumerating its members enclosed in braces. Where a test
requines more than one operand, values and ranges are separated by a comma. A very simple mathematical
calculation, involving a number and a Field Name or a pair of Field Names may be expressed firectly as an
operand.

7.3.42 {Field’Name}

When referring to a value stored within a particular field, the tables use the Field Name surrounded by braces
(e.g. 1Number of Views}).

7.3.4.3 Read

Refers to the number of data subsets within the BDIR which contain the data associated with a particular
group of related elements defined in the base standard. The Read operand is always given in conjunction with
a descriptive name that explains which data subsets it refers to from the base standard. This value is recorded
by the conformance testing software when reading the BDIR. The particular data subsets read are context
dependent, but examples would include Finger Views Read and Minutiae Read.
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7.3.44 Bytes Read

Refers to the number of bytes within a specific subset of the BDIR which contains the data associated with a
particular group of related elements defined in the base standard. The Bytes Read operand is always used in
conjunction with a field which refers to the byte length of a subset of data from the base standard. This value
is recorded by the conformance testing software when reading the BDIR. The particular sets of Bytes Read
are context dependent, but examples would include Extended Data Block Bytes Read and Extended Data
Area Bytes Read.

7.3.4.5 Total Bytes Read

Refers to the, when

reading the B
7.3.4.6 Bytes Expected

Refers to the[total number of bytes expected (calculated from the appropriate fields) withinca specific suljset of
the BDIR which contains the data associated with a particular group of related elements defined in the base
standard. The Bytes Expected operand is always used in conjunction with a field Which refers to the byte
length of a gubset of data from the base standard. The particular sets of Bytes Expected are cpntext
dependent, but examples would include Extended Data Block Bytes Expected and Extended Data Area |Bytes
Expected. The calculation required for computing the Bytes Expected istypically be provided in g note
following the pssertion table in each subsequent part of ISO/IEC 29109.

7.3.4.7 Total Bytes Expected
Refers to the[total number of bytes expected (calculated from théappropriate fields) within the BDIR

7.3.5 Othen assertion elements

7.3.5.1 Reference in Base Standard

Indicates the[relevant clause of the biometric data interchange format base standard pertaining to this tgst. In
some cases, pn implicit test may not have a cerresponding reference.

8 Conforfmance testing and reporting methodology

8.1 Conformance requirements and implementation conformance statement

8.1.1 Necessity of cleardescription of requirements and capabilities

In order for the supplier of an IUT to have confidence that the IUT is conformant to a particular base stapdard,
a precise stajement of the requirements of the base standard |s necessary. Although the base standarq itself
specifies thege J 3 , . mary
of the reqwrements as a checklist for the supplier of the IUT. In order for the testmg Iaboratory to evaluate the
conformance of an IUT, it needs to have a clear statement of which requirements of the standard are
mandatory and which are optional, as well as a clear methodology for testing them. The testing laboratory also
needs a statement from the supplier of the IUT that lists which mandatory and optional components of the
base standard are supported by the IUT. Such a statement is known as an implementation conformance
statement or ICS. To simplify and harmonize the communication of the requirements of the base standard and
of the ICS among all of the parts of ISO/IEC 29109, a pair of tables has been developed that contain fixed
information in a specific form about the requirements. The first details the general requirements of the
standard and indicates what level of conformance testing is applicable to each requirement. The second gives
specific test assertions to be tested for Level 1 and Level 2 testing, references corresponding requirements in
the first table that these assertions test, as well as outlines the structure of all the fields that must be present in
a conformant BDIR. The tables also have space for the supplier of the IUT to provide information about the
IUT and its support of the standard and for the testing laboratory to record the results of the test. Both of these
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tables and their accompanying notes, as described below, shall be included in each test report produced by a
testing laboratory that follows the conformance testing methodology defined in this standard. The specific
details of the fixed information in the two tables of requirements is defined for each part of ISO/IEC 19794 in
the corresponding part of ISO/IEC 29109, but the examples shown below contain excerpts of these tables
associated with ISO/IEC 19794-2:2005.

8.1.2 Claimed conformance and declared conformance

An IUT does not need to support all possible requirements of a base standard in order to be declared
conformant. It shall be declared conformant at a particular level of conformance testing by a testing laboratory

if the following three conditions are met:

1. he supplier of the IUT claims conformance to all mandatory requirements for one of-the
fined in the standard as specified in both the general requirements table and the BDIR s

rresponding to that format type.

OTE Many parts of ISO/IEC 19794 define only a single format type, but a few of.them define
types within a single biometric data interchange format, and those parts will require a Separate tablg
ble 3 below for each distinct format type.

2. he IUT successfully passes all mandatory conformance tests at the devel at which conform
clared (Level 1, Level 2 or Level 3) and at all lower levels.

3. he IUT successfully passes all optional conformance tests at the level at which conform
clared (Level 1, Level 2 or Level 3) and at all lower levels for those optional requirement
andard to which the supplier of the IUT has claimed cenformance.

Since| an IUT consists of a set of BDIRs or is used to\produce a set of BDIRs, conditions 2 a

satisfied for every BDIR in the data set before a déclaration that the IUT is conformant is mad

provide sufficient information about the IUT for theé’testing laboratory to properly conduct a con
and fpr an appropriate declaration of conformance to be made, the supplier of the IUT sha

information in Table 1 and also complete thetlUT Support and Supported Range columns in T4

format types
tructure table

multiple format
in the style of

ance is being

bnce is being
s of the base

hd 3 shall be
e. In order to
ormance test
| provide the
bles 2 and 3.
boratory prior

All thrlee Tables and any IUT Support notesdor Tables 2 and 3 shall be provided to the testing Ig
to or at the same time as the |UT is provided to the testing laboratory.

Table 1*— Identification of the Supplier and the IUT

Supplier name and address

Contact point forigueries about the ICS

Implementation.name

Implementation version

Any other information necessary for full
identification of the implementation

standard not fully supported (Yes or No)

Date of statement

8.1.3 Requirements of the base standard

The requirements of the base standard should be summarized in a single table where the supplier of the IUT
can explain which optional components of the standard are supported and the testing laboratory can note the
results of the test. All of the subsequent parts of ISO/IEC 29109 contain a table similar to Table 2 below which
lists the requirements of the corresponding part of ISO/IEC 19794. The example in Table 2 contains a select
few of the requirements for ISO/IEC 19794-2:2005 and provides unique requirement identifiers for
conformance tests to reference, as shown in the companion example Table 3.
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Status Notes:

These are the notes explaining why support for a particular requirement or group of requirements are
mandatory or optional. Usually these would only be included for optional requirements. If all the requirements
in an optional group must be used together, then there will be a single note for the group.

IUT Support Notes:

To be filled in by supplier of IUT on the copy of this table provided to the testing laboratory and to be included
in the copy of this table that forms part of the test report.

Test

To bg
includ

8.14

Thos¢ columns of Table 2 to the left of the double line are fixed for a particular version of a pa
FC 29109. Those columns to the right of the double line are filled.id ,separately for each
by the supplier of the IUT or by the testing laboratory. Explanations of the columns are giveg

1ISO/I
either

Result Notes:

ed in the copy of this table that forms part of the test report.

filled in by the testing laboratory if necessary during the execution of the conformance f{

Explanations of columns in requirements table

Requirement Identifier is a unique identifier for each requirement listed in the table t}
requirements to be referenced by corresponding conformance tests (test assersions) thu
test/requirement traceability. The identifiers shall betin the form of R-n

st and to be

ticular part of
st of an IUT
n below.

at allows the
5 establishing

Reference in Base Standard is the clause reference in the base data interchange fojmat standard

that specifies the requirement on the curtent row of the table. This is exactly 3
Clause 7.3.5.1 above.

s defined in

Requirement Summary is a simplgtext summary of the requirement. It may be a vérbatim quote

from the base standard or a synopsis of a more complex requirement. It carries the ess
requirement but may not provide all the text necessary to understand it. That text is to b
referenced portion of the base standard.

entials of the
b found in the

Level indicates the level of conformance testing required to test for conformance to the requirement

summarized on the.current row of the table. Since many fields have syntactic requirem
be tested with Level 1 or Level 2 conformance tests, but also semantic requirements that
complex Level 3-testing, it may be necessary to have multiple rows for those requireme
in the tabletaddresses one requirement at either conformance testing Level 1 and 2 or
testing Level 3. The permitted values are indicated in the list below:

1+ — Indicates that the requirement can be tested using Level 1 conformance
required assertions from the Table of Level 1 and Level 2 test assertions are define
in that table referenced in the Test Details column.

ents that can
involve more
hts. Each row
conformance

testing. The
d by the tests

2 — Indicates that the requirement can be tested using Level 2 conformance
required assertions from the Table of Level 1 and Level 2 test assertions are define
in that table referenced in the Test Details column.

testing. The
d by the tests

3A - Indicates that the requirement can be tested using Level 3 conformance testing using a

software only IUT and a database of IBDRs and metadata records. The details on

how to apply

such databases to this test are found in the clause or clauses of the conformance testing

standard containing this table that are referenced in the Test Details column.
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3B — Indicates that the requirement can be tested using Level 3 conformance testing using a
hardware and software IUT that includes capture hardware or using special hardware provided
by the testing laboratory. The details on the test procedure for using such hardware to test this
requirement are found in the clause or clauses of the conformance testing standard containing
this table that are referenced in the Test Details column.

3C - Indicates that conformance testing of this Level 3 conformance requirement is beyond the
scope of the present version of the conformance testing standard containing the table. In this
case the Test Details and Test Result columns will be marked N/A for not applicable.

Status indicates whether the requirement is mandatory (M) or optional (O). If a dash and then a
numberfollows the letter indicating-mandatory or optional (e.g—M-=-10or O-3) then the number refers to
a numbered note in the Status Notes section that immediately follows the table. If a series of ogtional
requlrements must all be satisfied together or not at all (e.g. an extended data section consisfing of
multiple elements) then all the optional requirements should reference the same Status Note. [In the
casel of Level 3C conformance requirements or for certain Level 3B conformance requirements that
are difficult to test, these may have status listed as O-x, where x is the number of-a-Status Note that
explains why this requirement which is mandatory in the base standard is considered too diffigult to
test and should therefore be treated as optional for purposes of a declarationfconformance.

Subiformat/Format Type Applicability an optional set of coélumns applicable only to
implgmentations of parts of ISO/IEC 19794 that allow for multiples format types or sub-formats. For
thes¢ parts, the set of columns, one per format type, will indicate whether requirements are (Y) pr are
not (N) applicable for each format type. The supplier of the IUT;.shall provide a note indicating which
applicable requirements are or are not supported (implemented) by the IUT for each format type the
IUT ¢laims conformance to.

IUT [Support is to be filled in by the supplier of the\JUT. It should simply contain either a [Y” to
indichate that a particular requirement is supported 6an “N” to indicate that it is not. If any manglatory
requlrements for a particular conformance level are not supported then the IUT is not conformant to
the hase standard at that level. If the supplief\wishes to provide a note providing more information
abodt the support of a particular requiremenfithen they should add a dash followed by a numbef (e.g.
Y-2) where the number corresponds to one-of the IUT Support Notes following the table.

Supported Range is to be filled.in by the supplier of the IUT. It indicates what range of valles is
supported when a particular requirement allows only a subset of values to be supported. When| there
is omly a single value possible or the requirement does not involve a field that has specific
requlrements, then this column is pre-filled in with N/A, as shown in the example above in Table|2.

Test| Result is to be-filled in by the testing laboratory once the test has been completed. Th¢ only
possible results are “P” to indicate that the IUT passed all tests related to this requirement or [‘F” to
indichte that it failed at least one test related to this requirement or “N/A” to indicate that the tegt was
not gpplicableor“N/T” to indicate that the requirement was not tested. The test may not be appljcable
becquse itdssbeyond the scope of the conformance testing standard (Level 3C), or it is related|to an
optignal requirement that was not supported by the IUT. The requirement may not be tested befause
the festing laboratory was unable or unwilling to perform the test. For purposes of making a
declaration of conformance based on the resu of @ conformance test, a resuit of “N/A*or “N/T for a
mandatory requirement or for an optional requirement for which the supplier of the IUT has claimed
conformance is equivalent to a result of “F”. The only exception is if the test has a status of “O” with a
note which explains that the requirement is mandatory in the base standard but has been declared
optional for purposes of a declaration of conformance because it is too difficult to test. In that case, if
the IUT claims conformance to the requirement, a result of “N/T” should be considered equivalent to a
result of “P”. If the testing laboratory wishes to include short notes about particular test results then
they may append a dash followed by a number (e.g. F-2, N/A-4, N/T-6) where the number refers to
one of the Test Result Notes following the table.
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8.1.5 Level 1 and Level 2 conformance assertions

All of the Level 1 and Level 2 conformance requirements identified in the tables above will need specific test
assertions and a testing methodology to allow them to be formally tested. The Level 3 assertions may have
test methodologies and detailed test assertions provided in specific clauses of each conformance testing
standard, but since some Level 3 conformance requirements can not be tested with current technology, this is
optional and will vary across the subsequent parts of ISO/IEC 29109. All parts of ISO/IEC 29109 do address
all Level 1 and Level 2 assertions by providing a table per format type in the form shown below. The other
purpose of the table is to show all of the mandatory and optional content of a conformant biometric data
interchange record so that IUT suppliers and testing laboratories have a clear understanding of how a
conformant BDIR should be encoded or decoded. Since some fields in the BDIR may not have explicit
requitfements about them in the base standard, they may appear in this table without having a,dorresponding
entry lin the general requirements table above. Also, since some fields may be unconstrained|in the values
they ¢ontain, except for Level 3 testing of what those values represent, they may not have afny associated
Level[1 or Level 2 conformance tests. These fields are still included in this table so that a com;l:lete listing of
requird fields for a conformant BDIR is present. The fields shall be listed in the ordenhthat they afe required to
appegr in a conformant BDIR. The example in Table 3 contains a select, few of the gssertions for
ISO/IEC 19794-2:2005 as originally published and prior to any corrigenda or amiendments.
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Test Notes:

These are short notes that provide more detail about a specific conformance test assertion or requirement.
They use a combination of explanatory text and pseudo code for complex calculations. The pseudo code uses
commonly used mathematical notations, rather than the specific logical operators developed for the assertion
language.

1. {Format Identifier} and {Version} Little-Endian

Test 1 checks to see if these multi-byte quantities have been encoded as the Little-Endian equivalent of the
correct Big-Endian value. This test fails if that is true but pass in all other cases. By reviewing the combination

of th on under test
is using the correct Big-Endian encoding.

ecord Length}

The fpllowing calculation will be evaluated once the {Extended Data Block Length}Afield for the Igst finger view
has been parsed successfully (not having reached an End-of-File marker prematurely). In the pvent that an
End-qf-File marker is reached prematurely this test will be marked as havingfailed, but no value of {Total
Bytes| Expected} will be produced.

The inpitial value of SUMBYTES below will correspond to the length of the BIR header in bytes (24

~

SUMBYTES = BIR Header Length
IF {CBEFF Type} EQ ‘0001’ THEN
FOR I =1 TO {Number of Finger Views}
SUMBYTES = SUMBYTES + 6 ({Number of Minutiae} * 6)
END
IF {CBEFF Type} EQ ‘0002’ THEN
FOR I =1 TO {Number of Finger Views}
SUMBYTES = SUMBYTES + 6 + ({Number of Minutiae} * 6)
SUMBYTES = SUMBYTES + {Extended Data Block Length}
END

IF {€BEFF Type} EQ ‘0003’ OR

IF"{CBEFF Type} EQ ‘0004’ THEN

FOR I =1 TO {Number of Finger Views}
SUMBYTES = SUMBYTES + 6 + ({Number of Minutiae} * 5)
END
IF {CBEFF Type} EQ ‘0005’ OR
IF {CBEFF Type} EQ ‘0006’ THEN

FOR I =1 TO {Number of Finger Views}

© ISO/IEC 2009 — All rights reserved 19


https://iecnorm.com/api/?name=9a7f87254dfaafb90044e735774fc41c

ISO/IEC 29109-1:2009(E)

SUMBYTES = SUMBYTES + 6 + ({Number of Minutiae} * 3)
END
{Total Bytes Expected} = SUMBYTES
3. {CBEFF Type Resolution}
IF {CBEFF Type} EQ ‘0001’ OR

IF {CBEFF Type} EQ ‘0002’ THEN

{Resolution X} GTE 98
{Resolution Y} GTE 98

IF {CBEFF Type} EQ ‘0003’ OR

IF {CBEFF Type} EQ ‘0004’ THEN
{Resolution X} EQ 1000
{Resolution Y} EQ 1000
IF {CBEFF Type} EQ ‘0005 OR

IF {CBEFF Type} EQ ‘0006’ THEN
{Resolution X} EQ 100
{Resolution Y} EQ 100

The pard formats have fixed resolution)\'whereas the standard format has a minimum resqlution
requifement.

4. {Number of Finger View Consistency}

This test will|pass if the value of {Number of Finger Views} is less than or equal to the sum of all possible
finger positions (11) permitted by-the standard multiplied by the maximum number of views per finger (14).

Maximum {Ndimber of Fingér. View} = 11 x 16 = 176.

Status Noteg:

These are the/notes explaining why support for a particular requirement or group of requiremen{s are
mandatory or optional. Usually these would only be included for optional requirements. If all the requirenents
in an optional group must be used together, then there will be a single note for the group.

1. The base standard states that reporting the Capture Device Type ID is optional but recommended. Since
a value of all zeros indicates that Capture Device Type ID is unreported, the 12 bits containing this field
are mandatory to be present in the record header.

IUT Support Notes:

To be filled in by supplier of IUT on the copy of this table provided to the testing laboratory and to be included
in the copy of this table that forms part of the test report.
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Test Result Notes:

To be filled in by the testing laboratory if necessary during the execution of the conformance test and to be
included in the copy of this table that forms part of the test report.

8.1.6 Explanations of columns in Level 1 and Level 2 assertions table

Those columns of Table 3 to the left of the double line are fixed for a particular version of a particular part of
ISO/IEC 29109. Those columns to the right of the double line are filled in separately for each test of an IUT
either by the supplier of the IUT or by the testing laboratory. Explanations of the columns are given below.

reference individual tests in this table. If there are multiple test assertions associated
Field Name then they may be numbered as a principal assertion and sub-assertions
Numbers 3, 3.1 and 3.2 in Table 3.

Section is a reference to the section of the BDIR defined in the base standard that con

are used to
with a single
as with Test

fains the field

addressed by the current assertion. This is provided simply for clarity incunderstanding the structure of

a conformant BDIR.

Requirement ID is a reference to a requirement or requirementstin the requirements taple described
in Clause 8.1.3. The purpose of this reference is to establish a backward traceability from each

individual test assertion to requirement(s) this assertion is infended to test.

Level indicates the level of conformance testing required to test for conformance to the requirement

summarized on the current row of the table. Since JLevel 3 testing is not addressed by

this table of

assertions, any Field Name which has no requirements because its value is not spgcified in the
standard or which can only be addressed through Level 3 conformance testing will simply have N/A

marked in this column.

Field Name is the name of the field from the BDIR defined in the base standard that is
the current assertion, as specified-ivClause 7.3.2 above.

Operator is the operator from-Clause 7.3.3 above that is used together with the Fiel

Operand to define a test assertion for the field addressed by the current row in the table.

Operand is the operand from Clause 7.3.4 above that is used together with the Fiel

Operator to defing ‘a.test assertion for the field addressed by the current row in the table

addressed in

ld Name and

Id Name and

NOTE: For Level 3 assertions, where operators and operands may not apply, “N/A” shoJld be entered

to indicate:this, with a corresponding test note to be used to describe the details of the tg

for suchtassertions.

sting method

Test \Note is a numerical reference to one of the Test Notes that follows the table. These are used
when an assertion involves a complex calculation or when it requires further explarjation than is

nrovided-byv-the-simple-tast assartionin-tha-tabla - Thae compblex—ecaleulations—can-be-e
ProVIae oo y—tHe—SHHpreteStaSSenon e —apie—He—-GoMpeXx—EahEGu o nS—6a

T—oT—

pressed in a

simple pseudo code as shown in the examples following Table 2, where the Field Name is
surrounded in braces (e.g. {Number of Finger Views}) and standard mathematical and logical

operators are used.

Status indicates whether the requirement is mandatory (M) or optional (O). If a das

h and then a

number follows the letter indicating mandatory or optional (e.g. M-1 or O-3) then the number refers to
a numbered note in the Status Notes section that follows the table. If a series of optional

requirements must all be satisfied together or not at all (e.g. an extended data section
multiple elements) then all the optional requirements should reference the same Status
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