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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-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information 
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of the joint technical committee is to prepare International Standards. Draft International 
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as 
an International Standard requires approval by at least 75 % of the national bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights. 

ISO/IEC 24709-1 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, 
Subcommittee SC 37, Biometrics. 

ISO/IEC 24709 consists of the following parts, under the general title Information technology — Conformance 
testing for the biometric application programming interface (BioAPI): 

⎯ Part 1: Methods and procedures 

⎯ Part 2: Test assertions for biometric service providers 

The following parts are under preparation: 

⎯ Part 3: Test assertions for BioAPI frameworks 

⎯ Part 4: Test assertions for biometric applications 
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Introduction 

This part of ISO/IEC 24709 defines a conformance testing methodology for ISO/IEC 19784-1. It specifies 
three conformance testing models that enable conformance testing of each of the following BioAPI 
components: an application, a framework and a BSP. It also specifies an assertion language that is used for 
the definition of test assertions. Actual test assertions for each of the BioAPI components are defined in 
subsequent parts of ISO/IEC 24709. 

This part of ISO/IEC 24709 also contains informative guidelines regarding general concepts related to 
establishing and administering a BioAPI conformance assessment and certification program. These 
informative guidelines identify the types of activities, responsibilities, services and documentation 
recommended for conducting conformity assessment and certification of BioAPI-conformant implementations. 
Further, this part of ISO/IEC 24709 provides informative guidelines for establishing a complete conformity 
assessment methodology for BioAPI specification. 

Clause 6 describes the general test method and conformance testing models for BioAPI. 

Clause 7 defines the assertion language, based on XML, used for definition of conformance test assertion. 

Clause 8 defines the elements of the assertion language. 

Clause 9 specifies the use of the standard BioAPI interface functions of BioAPI in conformance testing. 

Clause 10 defines the built-in variables of the assertion language. 

Clause 11 defines the test log using XML syntax. 

Clause 12 defines the test report using XML syntax. 

Clause 13 describes the general concept and structure of a BioAPI conformance test suite. 

Annex A is normative, and defines the XML schema of the assertion language. 

Annex B is normative, and defines the ASN.1 schema of the assertion language. 

Annex C is normative, and defines the XML schema for the test log. 

Annex D is informative, and describes a primer of a BioAPI test method implementation, including elements of 
the conformance test process and description of the test categories. 

Annex E is informative, and describes a general framework for the overall BioAPI Conformity Assessment 
Process. 

Annex F is informative, and provides the relationship diagrams for the assertion language. 
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The Bibliography references a number of standards organizatons, including ISO, IEC, NIST and IEEE, and 
other organizations that have published a number of documents and white papers related to conformity 
assessments in general and conformance testing in particular.1) 

 

                                                      

1) Rather than make normative references to these documents, this part of the ISO/IEC 24709 incorporates appropriate 
excerpts of their text, in some cases paraphrasing the text or adapting the provisions to the specific circumstances. 
Therefore, these documents are listed in the Bibliography or are referenced explicitly in the body text, as appropriate. 
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Information technology — Conformance testing for the 
biometric application programming interface (BioAPI) — 

Part 1: 
Methods and procedures 

1 Scope 

1.1 This part of ISO/IEC 24709 specifies the concepts, framework, test methods and criteria required to test 
conformity of biometric products claiming conformance to BioAPI (see ISO/IEC 19784-1). Guidelines for 
specifying BioAPI conformance test suites, writing test assertions and defining procedures to be followed 
during the conformance testing are provided. 

1.2 This part of ISO/IEC 24709 is concerned with conformance testing of biometric products claiming 
conformance to BioAPI (see ISO/IEC 19784-1). It is not concerned with testing other characteristics of 
biometric products or other types of testing of biometric products (i.e. acceptance, performance, robustness, 
security, etc.). Testing by means of test methods which are specific to particular biometric products are not the 
subject of ISO/IEC 24709. 

1.3 This part of ISO/IEC 24709 is applicable to the development and use of conformance test method 
specifications, BioAPI conformance test suites and conformance testing programs for BioAPI-conformant 
products. It is intended primarily for use by testing organizations, but may be applied by developers and users 
of test assertions and test method implementations. 

2 Conformance 

2.1 A BioAPI conformance test suite conforming to this part of ISO/IEC 24709 shall support one or more 
conformance testing models (see 6.2) and shall be able to execute any valid test assertion for the testing 
model(s) that it supports, and that are written in the assertion language specified in Clauses 7 through 10. 

NOTE There is no restriction on the form or structure of a BioAPI conformance test suite, in terms of the number of 
software components, the tasks performed by each software component, or the content and form of the information 
exchanged between software components. 

2.2 A BioAPI conformance test suite shall be able to verify the syntactic correctness of any package (see 
7.1.6) containing assertions or activities (or both) for any conformance testing model, including the testing 
models that the implementation does not support (if any). 

2.3 For each supported conformance testing model, a BioAPI conformance test suite shall be able to 
perform the actions (specific to a computing platform) necessary to interact with an implementation under test, 
making function calls to the standard BioAPI interface functions exposed by the implementation under test and 
receiving function calls from it. 

NOTE 1 In the conformance testing model for BioAPI applications, it is not required that the BioAPI conformance test 
suite be able to start or stop the execution of the implementation under test, but needs a mechanism to detect the starting 
or ending of the application under test. 

NOTE 2 It is not required that a BioAPI conformance test suite be able to test all implementations of the base standard 
that claim conformance to the base standard.  This includes, but is not limited to, the case when the implementation of the 
base standard was created for a computing platform different from the one for which the BioAPI conformance test suite 
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was created, and the case where the implementation of the base standard depends on a hardware device that is not 
available on the computing system where the test is to be run. 

2.4 A BioAPI conformance test suite shall produce a test log (see Clause 11) and test report (see 
Clause 12) for each implementation tested. 

2.5 If a BioAPI conformance test suite is unable to perform the test of an implementation of the base 
standard, this shall be recorded in the test report in these terms rather than as non-conformance of the 
implementation under test. 

2.6 A BioAPI conformance test suite shall provide a means for a user to enter all the data necessary as 
input to a test. 

NOTE This includes the identification of the assertion to be processed (package name and assertion name), the list 
of all the input parameters of the assertion, and all the other information that is to be included in a test report (see 
Clause 12). 

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 19784-1, Information technology — Biometric application programming interface — Part 1: BioAPI 
specification 

4 Terms and definitions 

For the purposes of this document, the terms and definitions given in ISO/IEC 19784-1 and the following apply. 

4.1 
abstract test engine 
conceptual machine capable of performing conformance tests on an instance of a standard BioAPI component 

4.2 
base standard 
standard for which a test method specification is written and/or a test method implementation is developed 

4.3 
BioAPI conformance test suite 
test software used to ascertain conformance to a specification or a standard that is in conformance with 
ISO/IEC 19784-1 

4.4 
BioAPI conformity statement 
statement that describes conformity of an Implementation Under Test against relevant BioAPI requirements 

4.5 
certification 
acknowledgement that a validation has been completed and the criteria established by the certifying 
organization have been met 

4.6 
conformance 
fulfillment by a product, process or service of all relevant specified conformance requirements 
[ISO/IEC 13210:1999] 
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4.7 
conformance requirement 
requirement stated in a base standard that identifies a specific requirement in a finite, measurable and 
unambiguous manner 

NOTE 1 A conformance requirement by itself or in conjunction with other conformance requirements corresponds to an 
assertion. 

NOTE 2 Adapted from ISO/IEC 13210:1999. 

4.8 
conformity assessment 
any activity concerned with determining directly or indirectly that relevant requirements are fulfilled 

4.9 
implementation under test 
software and hardware, located on one or more system, which implement the standard(s) being tested 

4.10 
standard BioAPI component 
BioAPI application, BioAPI framework or biometric service provider, as specified in ISO/IEC 19784-1 

NOTE 1 See 6.1.3.8. 

NOTE 2 Although a biometric function provider is also a BioAPI component according to ISO/IEC 19784-1, it is not 
included in this definition because ISO/IEC 19784-1 does not specify any biometric function provider interfaces. 

4.11 
standard BioAPI interface 
any one of the interfaces specified in ISO/IEC 19784-1, which one standard BioAPI component exposes to 
another standard BioAPI component  

NOTE See 6.1.3.8. 

4.12 
test assertion 
assertion 
specification for testing a conformance requirement in an Implementation Under Test in the form of software 
or procedural methods that generate the test results (also named test outcomes or test verdicts) used for 
assessment of the conformance requirement 

4.13 
test case 
specification of the actions required to achieve a specific test purpose or combination of test purposes 

NOTE Adapted from the definition of “abstract test case” in ISO/IEC 9646-1:1994. 

4.14 
test method implementation 
software, procedures or other means used to measure conformance 

4.15 
test method specification 
document that expresses the required functionality and behavior of a base standard as assertions and 
provides the complete set of conforming test result codes 

[ISO/IEC 13210:1999] 
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4.16 
test purpose 
prose description of a narrowly defined objective of testing, focusing on a single conformance requirement, as 
specified in the appropriate product specification 

NOTE Adapted from ISO/IEC 13210:1999 and ISO/IEC 9646-1:1994. 

4.17 
test report 
document that presents test results and other information relevant to the execution of the test methods against 
an Implementation Under Test 

4.18 
test result code 
test verdict 
value that describes the result of a test 

NOTE Adapted from ISO/IEC 13210:1999. 

4.19 
validation 
process of testing software for conformance to a specific specification 

5 Abbreviations 

For the purposes of this document, the following abbreviations apply. 

API Application Programming Interface 

BCS BioAPI Conformity Statement 

BIR Biometric Information Record 

BSP Biometric Service Provider 

CBEFF Common Biometric Exchange Formats Framework 

CTS BioAPI Conformance Test Suite 

IUT Implementation Under Test 

SPI Service Provider Interface 

UUID Universally Unique Identifier 
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6 Conformance testing methodology 

6.1 General 

6.1.1 Implementation under test 

6.1.1.1 The Implementation Under Test (IUT) is the object that is being tested for conformity. For BioAPI 
specifications it is the software that has ‘implemented’ the specification. The software and supporting 
hardware constitute the IUT and shall be listed in both the test report and certificate of conformity. 

6.1.1.2 Biometric products claiming to conform to the BioAPI specification are expected to conform to all 
the applicable conformity requirements in the Conformity clause of the BioAPI specification (Clause 5 of the 
specification). These requirements can be: 

a) Mandatory requirements: these are to be observed in all cases; 

b) Conditional requirements: these are to be observed if the conditions set out in the specification apply; 

c) Optional requirements: these can be selected to suit the implementation, and are to be observed if 
selected. 

6.1.1.3 To evaluate the conformity of a biometric product, it is necessary to have a statement of the 
capabilities that have been implemented in conformance with the BioAPI specification, so that the 
implementation can be tested for conformity against relevant requirements, and against those requirements 
only. Such a statement is called a BioAPI Conformity Statement (BCS), and shall be prepared by the IUT 
supplier prior to the beginning of the Conformance Testing. At a minimum, the BCS shall contain an itemized 
list of all mandatory, optional, and conditional conformity requirements of the BioAPI specification included in 
the IUT. 

6.1.2 Test method 

6.1.2.1 For conformance testing to be meaningful, all BioAPI implementations must be tested in the same 
manner. Conformance testing reflects the essence of technical requirements of BioAPI specifications and 
measures whether a Biometric product faithfully implements the specification.  

6.1.2.2 For the purpose of this standard, conformance testing is "black box" testing of the functionality of a 
BioAPI implementation. Neither the internal structure nor source code of a candidate implementation is 
examined. 

6.1.2.3 Considering the complexity of the BioAPI specification, and many possible ways of implementing 
BioAPI-conformant products, the feasible strategy is to use falsification testing methodology. This strategy as 
implemented in this Part of ISO/IEC 24709 includes the following steps: 

a) Analyze the BioAPI specification, and develop documented test cases in form of test assertions. Test 
cases may be further grouped to form test scenarios.  The test assertions are documented in other parts 
of ISO/IEC 24709.  

b) The test assertions may be realized in the form of executable test scripts, which, in combination with 
applicable data files, will constitute a BioAPI conformance test suite (CTS) 

c) An IUT will be subjected to various combinations of legal and illegal inputs, and compare the resulting 
output to a set of corresponding “expected results.” 

d) Test results will be evaluated using pass/fail criteria. 

6.1.2.4 Falsification testing can only demonstrate non-conformity, i.e., if errors are found, non-conformance 
of the IUT shall be proven, but the absence of errors does not necessarily imply the converse. This test 
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method is intended to provide a reasonable level of confidence and practical assurance that the IUT conforms 
to the standard. Use of this test method will not guarantee conformity of an implementation to the standard; 
that normally would require exhaustive testing, which is impractical for both technical and economic reasons. 

6.1.2.5 A test method implementation shall document that it conforms to this Part of ISO/IEC 24709 and 
shall document any other test method specifications to which it claims to conform. Each test method 
implementation shall include the following: 

a) BioAPI Conformance Test Suite (CTS), including documentation of the test suite, describing test 
categories, test objectives for each individual test, instructions on how to execute the test suite, and the 
expected results of executing the individual tests. The CTS shall be capable of executing the test script 
sets, capturing the returned results, evaluating the results, and reporting them in a human-readable form. 

b) Documented test cases, which will sufficiently assure conformity to the standard. The test cases shall be 
formally represented in the form of test assertions using the assertion language, which can be submitted 
to the BioAPI Conformance test suite. 

c) Conformance Testing Procedure, which shall identify and define all the activities necessary to prepare for 
Conformance Testing, perform the conformance testing, and report the test results. The procedure shall 
be detailed enough so that testing of a given IUT can be repeated with no significant change in test 
results. The procedure shall identify the administrative as well as testing processes. 

6.1.2.6 A test method implementation shall use the required assertion definitions, types, syntax, and 
constructs specified in ISO/IEC 24709 as applicable. It shall use test result codes specified in this Part of 
ISO/IEC 24709 for test results defined by this Part of ISO/IEC 24709. 

6.1.2.7 The conformance testing process is the complete process of accomplishing all conformance testing 
activities necessary to assess the conformity of an IUT to the BioAPI specification standard. The conformance 
testing process involves three phases: 

a) Preparation for testing, which includes analysis of the BCS, preparation of the Conformance Test Plan, 
selection and configuration of the CTS, and preparation of the IUT and corresponding test environment 
(means of testing). 

b) Test execution, which includes execution of the CTS and recording the observed test results in conformity 
test log(s). The results of conformance testing shall apply only to the IUT and test environment for which 
the tests are run. 

c) Test Report production, which includes recording of all events occurred during the execution of each test 
case, including all test outcomes and test verdicts, as well as description of the test environment 
(operating system, hardware configuration, etc.) 

6.1.2.8 In order to achieve the objective of credible conformance testing, the result of executing a test case 
on an IUT should be the same whenever it is performed. While it may not be possible to execute a complete 
BioAPI Conformance test suite and observe test outcomes that are identical to those obtained on another 
occasion, every effort should be made to ensure repeatability of test results and to minimize the possibility that 
a test case produces different outcomes on different occasions. 

6.1.2.9 It may be necessary to review the observed test outcomes in order to make sure that all procedures 
have been correctly followed. It is essential that all inputs, outputs, and other test events, as well as test 
environment and IUT configuration, be logged for each test case being executed, with sufficient information to 
produce a conformity log for each test execution, for future reference. 
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6.1.3 Standard BioAPI components and standard BioAPI interfaces 

6.1.3.1 This Part of ISO/IEC 24709 specifies a methodology for assessing conformance of implementations 
of ISO/IEC 19784-1 to that International Standard.  Three types of implementations of ISO/IEC 19784-1 are 
distinguished (see Figure 1):  

a) BioAPI application; 

b) BioAPI framework; 

c) BioAPI biometric service provider (BSP). 

6.1.3.2 A BioAPI application is a software component (or set of software components) that uses the BioAPI 
interface specified in ISO/IEC 19784-1, making one or more function calls to the BioAPI interface in the course 
of its execution.   

6.1.3.3 A BioAPI framework is a software component (or set of software components) that implements the 
BioAPI interface specified in ISO/IEC 19784-1 and realizes its prescribed behavior, making one or more 
function calls to the BioSPI interface specified in ISO/IEC 19784-1 in the course of its execution.   

6.1.3.4 A BioAPI biometric service provider is a software component (or set of software components) that 
implements the BioSPI interface specified in ISO/IEC 19784-1 and realizes its prescribed behavior.   

6.1.3.5 A BioAPI biometric function provider (BFP) is another component of the BioAPI architecture, but its 
interface is not specified in ISO/IEC 19784-1.  Therefore this Part of ISO/IEC 24709 contains no provisions 
relative to that component. 

6.1.3.6 Besides the two main interfaces BioAPI and BioSPI, two other interfaces are specified in ISO/IEC 
19784-1, as indicated in the five following sub-clauses. 

6.1.3.6.1 BioAPI frameworks implement an auxiliary interface that supports the reception of the following 
information from BSPs: 

a) notifications of events related to BioAPI units; 

b) streaming data (grayscale bitmaps) sent during an operation performed by a BSP or by a BFP (on behalf 
of a BSP); 

c) GUI state information sent during an operation performed by a BSP or by a BFP (on behalf of a BSP). 

6.1.3.6.2 In this Part of ISO/IEC 24709, the interface mentioned in the previous sub-clause, implemented 
by BioAPI frameworks, is called the "framework callback interface." 

6.1.3.6.3 BioAPI applications may implement an auxiliary interface that supports the reception of some or 
all of the following information from the BioAPI framework: 

a) notifications of events related to BioAPI units, originating in a BSP or in a BFP and relayed by the 
framework to the application; 

b) streaming data (grayscale bitmaps) sent during an operation performed by a BSP or by a BFP (on behalf 
of a BSP) and relayed by the framework to the application; 

c) GUI state information sent during an operation performed by a BSP or by a BFP (on behalf of a BSP) and 
relayed by the framework to the application. 
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The BioAPI framework relays to the application(s) the information it receives from the BSPs, depending on 
which functions are supported by each application, and depending on whether the application is currently 
using the BSP that sends the information to the BioAPI framework. 

6.1.3.6.4 In this Part of ISO/IEC 24709, the interface mentioned in the previous sub-clause, optionally 
implemented by BioAPI applications, is called the "application callback interface". 

6.1.3.6.5 In addition, BioAPI frameworks include functions that support installation and deinstallation of 
BSPs, and installation and deinstallation of BFPs.  In this Part of ISO/IEC 24709, those functions are included 
in the BioAPI interface. 

6.1.3.7 BioAPI BSPs may implement an auxiliary interface that supports the reception of information from 
BFPs, but this interface is not specified in ISO/IEC 19784-1.  Therefore this Part of ISO/IEC 24709 contains 
no provisions relative to that interface. 

6.1.3.8 In this Part of ISO/IEC 24709, the three types of implementations of the BioAPI standard listed 
above are called the standard BioAPI components.   The BioAPI interface, the BioSPI interface, the 
application callback interface, and the framework callback interface mentioned above are called the standard 
BioAPI interfaces.   For the purposes of this Part of ISO/IEC 24709, each standard BioAPI component 
interacts with other standard BioAPI components by making function calls to their standard BioAPI interfaces 
(and in no other way). 

6.1.3.9 This Part of ISO/IEC 24709 specifies a BioAPI conformance testing methodology in terms of  the 
three standard BioAPI components and of the four standard BioAPI interfaces. 

6.1.4 Physical architectures 

6.1.4.1 ISO/IEC 19784-1 does not specify the details of loading in memory any one of the standard BioAPI 
components, nor does it specify a physical association between standard BioAPI components and nodes, nor 
does it limit the number of instances of each standard BioAPI component within a node.  All this information is 
therefore platform-specific or implementation-specific. 

6.1.4.2 Typically, BioAPI BSPs are implemented as dynamic libraries on the platforms that support this 
feature. 

6.1.4.3 In one typical physical BioAPI architecture, the BioAPI framework is a dynamic library as well, and 
BioAPI applications are executable programs that load the BioAPI framework dynamic library in memory.  In 
this architecture, there can only be one BioAPI application using an instance of the BioAPI framework at any 
given time.  If multiple BioAPI applications are running concurrently in a node, each of them owns a separate 
instance of the BioAPI framework and a separate instance of each BSP that is loaded by more than one of 
them. 

6.1.4.4 In another typical physical BioAPI architecture, the BioAPI framework is an independent executable 
program (for example, an operating system service) and any number of BioAPI applications may be launched 
and terminated at any time during the execution of the BioAPI framework, all of them using the same instance 
of the framework and the same instance of each BSP that is loaded by more than one of them simultaneously. 

6.1.4.5 Given the abstractness of the BioAPI architecture specified in ISO/IEC 19784-1, the conformance 
testing methodology specified in this Part of ISO/IEC 24709 does not depend on any particular physical 
BioAPI architecture.  The conformance testing methodology treats the standard BioAPI components as 
abstract components implementing the interfaces and the behavior specified in ISO/IEC 19784-1, with no 
assumptions being made on their physical realization. 

6.1.4.6 However, specific implementations of the conformance testing methodology (BioAPI conformance 
test suites) run on specific platforms and are designed for particular physical BioAPI architectures. Therefore, 
each BioAPI conformance test suite may be designed for testing only a subset of the possible 
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implementations of the standard BioAPI components.  In Annex E of this this Part of ISO/IEC 24709, 
recommendations are provided in order to increase the level of consistency between different implementations 
of the conformance testing methodology created for different platforms or for different physical BioAPI 
architectures on the same platform. 

6.2 Conformance testing models 

6.2.1 The conformance testing methodology specified in this Part of ISO/IEC 24709 addresses each of the 
standard BioAPI components separately.  Three conformance testing models are defined within the 
methodology, one for the testing of each standard BioAPI component. 

6.2.2 The three conformance testing models are independent from one another, although they have many 
properties in common.   

6.2.3 Implementations of the conformance testing methodology reflect the separation between these three 
testing models, resulting in testing procedures that are specialized for testing the conformance of only one of 
the following at a time: 

a) a given implementation of the BioAPI application standard BioAPI component; 

b) a given implementation of the BioAPI framework standard BioAPI component; 

c) a given implementation of the BioAPI BSP standard BioAPI component. 

6.2.4 Each testing model is based on a variation to the basic BioAPI architecture. 

6.2.5 For the purposes of this clause, the basic BioAPI architecture is described as comprising a normal 
BioAPI application, a normal BioAPI framework, and one or more normal BioAPI BSPs.  Each testing model 
makes additions and replacements to the basic architecture as specified in the three following sub-clauses. 

6.2.5.1 In the conformance testing model for BioAPI applications, a special testing component (called the 
"application-testing framework") shall be inserted between the application under test and the normal 
framework (see Figure 2).  This testing component shall implement the standard BioAPI interface on one side 
and the application callback interface on the other side.   As a result, it shall appear to the application under 
test as a framework, and to a framework as an application.  This testing component shall have the ability to 
relay application calls to the normal framework and framework calls to the application under test, and the 
ability to observe, analyze, and log the flow of incoming calls and to generate extra calls for testing purposes. 

6.2.5.2 In the conformance testing model for BioAPI frameworks, a special testing component (called the 
"framework-testing application") shall replace the normal application, and another special testing component 
(called the "framework-testing BSP") shall replace the normal BSP (see Figure 3).  Between these two testing 
components shall lie the framework under test.  The framework-testing application shall implement the 
application callback interface and the framework-testing BSP shall implement the BioSPI interface.  Therefore 
the framework under test cannot distinguish between them and the corresponding normal BioAPI components.  
In addition, each testing component shall have a special testing interface enabling them to interact with each 
other for the purpose of performing the tests. 

6.2.5.3 In the conformance testing model for BioAPI BSPs, a special testing component (called the "BSP-
testing application") shall replace the normal application and the normal framework (see Figure 4).  This 
testing component shall act both as a BioAPI application and as a BioAPI framework, and shall implement the 
framework callback interface.  As a result, it shall appear to the BSP under test as a framework.  The testing 
component shall be able to make calls to the BioSPI interface of the BSP under test. 

6.2.6 When a BioAPI implementation that comprises two or more standard BioAPI components is submitted 
to conformance testing, the procedures for each component shall be followed separately for each component, 
producing separate reports (see clause 12). 

Full document details: ISO_IEC 24709-1_2007

http://avadocuments2026.com/doc/iso-iec-24709-1-2007
http://avadocuments2026.com/doc/iso-iec-24709-1-2007


ISO/IEC 24709-1:2007(E) 

10 © ISO/IEC 2007 – All rights reserved
 

 

 

Figure 1 — Normal BioAPI component model 
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Figure 2 — Conformance testing model for BioAPI applications 
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Figure 3 — Conformance testing model for BioAPI frameworks 
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Figure 4 — Conformance testing model for BioAPI BSPs 
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6.3 Abstract test engine 

6.3.1 The semantics of the assertion language is specified in terms of an abstract test engine. 

6.3.2 The abstract test engine is a conceptual machine capable of performing conformance tests on an 
instance of a standard BioAPI component (application, framework, or BSP).  The abstract test engine shall be 
able to do so by processing a formal assertion written in the assertion language specified in this Part of 
ISO/IEC 24709 (see clause 7). 

6.3.3 The abstract test engine shall have the ability to operate according to any of the three conformance 
testing models (see 6.2) depending on the type of the standard BioAPI component under test.  In each testing 
model, the abstract test engine shall be associated with the special testing components in the model, as 
follows: 

a) in the conformance testing model for BioAPI applications (see 6.2.5.1), the abstract test engine shall be 
associated with the application-testing framework; 

b) in the conformance testing model for BioAPI frameworks (see 6.2.5.2), the abstract test engine shall be 
associated both with the framework-testing application and with the framework-testing BSP at the same 
time; 

c) in the conformance testing model for BioAPI BSPs (see 6.2.5.3), the abstract test engine shall be 
associated with the BSP-testing application. 

6.3.4 During the processing of a test assertion, the special testing component(s) associated with the 
abstract test engine shall be able to make calls to the standard BioAPI interfaces of the component under test 
and of other components present in the testing model.  The testing component(s) shall also be able to process 
incoming calls made by the other components to the standard BioAPI interfaces implemented by the testing 
components themselves. 

6.3.5 The type of outgoing calls being made and of incoming calls being processed by the testing 
component(s) shall depend on the type of standard BioAPI component under test (and thus on the 
conformance testing model being used), while the actual calls being made and the way of processing the 
incoming calls shall depend on the content of the assertion being processed. 

6.3.6 In the conformance testing model that contains two special testing components (the testing model for 
BioAPI frameworks), the testing components associated with the abstract test engine shall communicate with 
each other by using the special testing interfaces, so that the abstract test engine controls the behavior of both 
components at the same time.  The communication between the two testing components is not standardized, 
and the special testing interfaces are not directly represented in the language. 

6.3.7 The structure and operation of the abstract test engine shall not depend on platforms, physical BioAPI 
architecture, or the internal architecture of the BioAPI components.  From the point of view of the abstract test 
engine, each component shall be a black box whose behavior depends solely on: 

a) the calls being made to the entry points of its standard BioAPI interfaces; and 

b) the passing of time or interaction with other actors (invisible to the abstract test engine) as they can cause 
well-defined activities to take place inside the component at undefined instants. 

6.3.8 The activities described in 6.3.7 b) may be indirectly observed by the abstract test engine as they may 
affect: 

a) one or more subsequent calls that the component will make to other components; or 

b) the component's responses to one or more subsequent calls that other components will make to it. 
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6.3.9 BioAPI Conformance test suites shall include a concrete implementation of the abstract test engine.  
The structure of the abstract test engine does not have to be mirrored in such implementations, but its 
specified behavior shall be reflected in the implementation, so that the semantics of the assertion language is 
preserved. 

6.3.10 Concrete activities such as loading and running an executable program, locating and loading a 
dynamic library, and so on, fall below the level of abstraction of the conformance testing models and of the 
abstract test engine.  Therefore they are not formally described in this specification. 

7 General properties of the assertion language 

7.1 General 

7.1.1 Clauses 7 to 10 of this Part of ISO/IEC 24709 specify a language whose purpose is to express 
assertions to be used in BioAPI conformance testing.  The assertion language is an integral part of the BioAPI 
conformance testing methodology. 

7.1.2 Other parts of ISO/IEC 24709 contain a set of assertions written in the assertion language.  
Implementations of the BioAPI conformance testing methodology (BioAPI conformance test suites) that claim 
conformance to ISO/IEC 24709 need to use (or implement) all the assertions provided in these parts  and only 
those assertions.   

7.1.3 The above does not preclude particular implementations of the conformance testing methodology from 
using a different set of assertions (be they derived or not from the assertions in other parts of ISO/IEC 24709), 
while still claiming conformance to this Part of ISO/IEC 24709.  However, such implementations cannot also 
claim conformance to other parts of ISO/IEC 24709. 

7.1.4 The assertion language has a syntax based on W3C XML 1.0.  In the rest of this clause, the terms 
"element" and "attribute" are used with the meaning of "XML element" and "XML attribute", respectively. 

7.1.5 Assertions are represented as <assertion> elements (see 8.2).  Each assertion has a number of 
properties represented as attributes and as child elements of the <assertion> element.  Among the 
properties of an assertion are its name (name attribute), its conformance testing model (model attribute), and 
its primary activity reference (<invoke> child element). 

EXAMPLE (non-normative) 

 
<assertion name="CreateTemplate1" model="BSPTesting"> 
 <description> 
  Test the BioSPI_CreateTemplate function of a BSP.   
  The UUID and version of the BSP must be provided  
  as input to the test. 
 </description> 
 <input name="_uuid"/> 
 <input name="_version"/> 
 <invoke activity="CreateTemplate"  
  package="7346D660-1583-13D0-A3A5-00C0FFD756E3"> 
  <input name="BSPUuid" var="_uuid"/> 
  <input name="BSPVersion" var="_version"/> 
  <input name="deviceIDOrNull" value="0"/> 
  <input name="inserttimeouttime" value="15000"/> 
  <input name="sourcepresenttimeouttime" value="10000"/> 
  <input name="capturetimeouttime" value="20000"/> 
 </invoke> 
 <bind activity="EventHandler" function="BioAPI_EventHandler"/> 
</assertion> 
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7.1.6 Assertions are grouped into packages.  Each package, represented as a <package> element that is 
always the root element of an XML document, has a name (name attribute) and other identification properties.  
A package contains zero or more assertions (<assertion> elements) followed by zero or more activities 
(<activity> elements).  Empty packages are permitted, as well as packages containing only assertions, or 
only activities, or both assertions and activities (where all the assertions precede the first activity in the 
package).  Neither the <assertion> element nor the <activity> element can be the root element of an 
XML document. 

EXAMPLE (non-normative) 

 
<?xml version='1.0' encoding="utf-8"?> 
<package name="73668660-1583-1AD0-A3A5-09C0FF4756E3"> 
 <author> 
  ISO/IEC SC37 
 </author> 
 <description> 
  Abcde abcde abcde 
 </description> 
 
 <assertion name="Capture2" model="BSPTesting"> 
  <description> 
   Test the BioSPI_Capture function of a BSP. 
  </description> 
  <invoke activity="Capture"  
   package="7346D660-1583-13D0-A3A5-00C0FFD756E3"> 
   <input name="BSPUuid" value=""/> 
   <input name="BSPVersion" value="0"/> 
   <input name="deviceIDOrNull" value="0"/> 
   <input name="inserttimeouttime" value="15000"/> 
   <input name="sourcepresenttimeouttime" value="10000"/> 
   <input name="capturetimeouttime" value="20000"/> 
  </invoke>  
    <bind activity="EventHandler" function="BioAPI_EventHandler"/> 
 </assertion> 
 
 <assertion name="Capture5" model="BSPTesting"> 
  <description> 
   Test the BioSPI_Capture function of a BSP  
   with abcde abcde abcde. 
  </description> 
  <invoke activity="Capture"  
   package="7346D660-1583-13D0-A3A5-00C0FFD756E3"> 
   <input name="BSPUuid" value=""/> 
   <input name="BSPVersion" value="0"/> 
   <input name="deviceIDOrNull" value="-1"/> 
   <input name="inserttimeouttime" value="15000"/> 
   <input name="sourcepresenttimeouttime" value="10000"/> 
   <input name="capturetimeouttime" value="20000"/> 
  </invoke>  
  <bind activity="EventHandler" function="BioAPI_EventHandler"/> 
 </assertion> 
</package> 
 

7.1.7 Assertions may have input parameters (but not output parameters).  The input parameters are 
represented by <input> elements.  At the time of testing, they are assigned actual values during the 
preparation of a test. For an assertion with parameters, the results of a test may depend on the values 
assigned to the parameters; therefore those values are an important part of the test being performed. 

7.1.8 The means of assigning values to the input parameters of assertions is outside the scope of this Part 
of ISO/IEC 24709, but the values used in a test are documented in the standard test report (see clause 12). 
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7.1.9 Every assertion contains a primary activity reference.  The primary activity of an assertion specifies 
the actions to be executed when the assertion is processed. 

7.1.10 Activities are represented as <activity> elements (see 8.9).  An activity is a sequence, usually 
parameterized, of actions that may include invocation of functions of the standard BioAPI interfaces (see 
clause 9).  An activity may invoke other activities. 

EXAMPLE (non-normative) 

<?xml version='1.0' encoding="utf-8"?> 
<package name="734ED660-1183-13D0-A3A5-0410FFD77AE9"> 
 <author> 
  ISO/IEC SC37 
 </author> 
 <description> 
  Abcde abcde abcde 
 </description> 
 
 <activity name="CreateTemplate"> 
  <input name="BSPUuid"/> 
  <input name="BSPVersion"/> 
  <input name="deviceIDOrNull"/> 
  <input name="inserttimeouttime"/> 
  <input name="sourcepresenttimeouttime"/> 
  <input name="capturetimeouttime"/> 
 
  <invoke activity="LoadAndAttach" break_on_break="true"> 
   <input name="BSPUuid" var="BSPUuid"/> 
   <input name="BSPVersion" var="BSPVersion"/> 
   <input name="deviceIDOrNull" var="deviceIDOrNull"/> 
   <input name="BSP" value="1"/> 
   <input name="eventtimeouttime" 
    var="inserttimeouttime"/> 
  </invoke> 
 
  <wait_until  
   timeout_var="sourcepresenttimeouttime"  
   setvar="eventtimeoutflag" 
   var="_sourcePresent"/> 
   
  <assert_condition 
    response_if_true="undecided"  
    break_if_false="true"> 
   <description> 
    We are testing 
   </description> 
   <not var="eventtimeoutflag"/> 
  </assert_condition> 
    
  <invoke function="BioSPI_Capture"> 
   <input name="BSPHandle" value="1"/> 
   <input name="Purpose" var="__BioAPI_PURPOSE_ENROLL"/> 
   <input name="Timeout" var="capturetimeouttime"/> 
   <output name="CapturedBIR" setvar="bir"/> 
   <output name="AuditData" setvar="auditbir"/> 
   <return setvar="return"/> 
  </invoke> 
 </activity> 
 
 <activity name="LoadAndAttach"> 
  ... 
 </activity> 
 
</package> 
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7.2 Variables 

7.2.1 The names of variables in the assertion language shall consist of strings of ISO/IEC 10646 characters 
that match the "NCName" production in W3C XML Namespaces. 

7.2.2 Variables whose name begins with a LOW LINE character ("_") are global variables.  Any other 
variables are local variables. 

7.2.3 Global variables shall have a lifetime that extends over the processing of an entire assertion.  They 
may be created within any activity (see 8.6.2.3, 8.7.2.3, 8.12.2.5.1, and 8.17.2.9) but shall be associated with 
the entire assertion and shall not be destroyed until the processig of the assertion terminates.  Global 
variables may also be created as input parameters of assertions (see 8.3.2.4). 

7.2.4 Local variables may be created within any activity (see 8.5.2.5, 8.6.2.3, 8.7.2.3, 8.12.2.5.1, 8.17.2.9, 
shall be associated with that activity, and shall be destroyed as soon as that activity terminates. 

7.2.5 Input and output parameters of activities are local variables of the activities.  The only difference 
between input parameters (of assertions and activities) and ordinary variables is in the way they are created 
and acquire their initial value.  The only difference between output parameters of activities and ordinary 
variables is in the way they are destroyed and in the disposition of their final value. 

7.2.6 In the assertion language, variables do not have a data type. The values of all variables are ISO/IEC 
10646 character strings of unlimited length. 

7.2.7 A value shall be interpreted as an integer in two cases: 

a) when it is evaluated by a numeric operation (see sub-clauses 8.23 to 8.28); or 

b) when it is passed to a standard BioAPI interface function that accepts an integer as input. 

7.2.8 In case a) of 7.2.7, a typical numeric operation gets one or more values (character strings 
representing integers) as input and returns a value.   Although the values may exist in some native numeric 
representation for some time during the execution of the operation, this fact is never reflected outside the 
operation.   

7.2.9 In case b) of 7.2.7, the conversion from character string to integer is performed as part of the 
invocation of the function, and does not manifest itself in the syntax of the assertion language. 

7.2.10 Likewise, a variable may be set to a (character string) value resulting from a conversion of an integer 
to a character string.  This happens when the variable is set from an output parameter of a standard BioAPI 
interface function or from its return value. 

7.2.11 The conversion from integer to character string is performed as part of the invocation of the function, 
and does not manifest itself in the syntax of the assertion language. 

7.2.12 The same is true of data types other than integers, which are used on the standard BioAPI interfaces. 
These native data types are enumerations, handles, addresses of functions, and addresses of data (see 
clause 9), and are all represented as character strings in the assertion language. 

7.3 Built-in variables 

7.3.1 A number of global variables are built into the assertion language. Their names all begin with two 
consecutive LOW LINE characters ("_"). These variables are specified in clause 10. 
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7.3.2 The abstract test engine shall create and assign all built-in variables before starting execution of the 
primary activity of an assertion and shall not destroy them until the execution of that activity terminates.  Most 
of the built-in variables have a value that never changes and is specified in clause 10.1. The value of the other 
built-in variables may change as specified in clause 10.2. 

NOTE Names of global variables beginning with two consecutive LOW LINE characters ("_") cannot appear as the value 
of the setvar attribute of the elements <output>, <return>, and <wait_until> (see 8.6.2.3, 8.7.2.3 and 8.17.2.9.1, 
respectively), or as the value of the name attribute of the elements <input>, <set>, <add>,  and <subtract> (see 
8.3.2.3, 8.12.2.2, 8.13.2.2, and 8.14.2.2, respectively).  Therefore, it is not possible to explicitly modify the value of a built-
in variable.  

7.3.3 In the execution of any activity, built-in variables shall only be updated during the time intervals in 
which the activity is interruptible (see 8.9.2.21).  At the end of any such interval, the values of all related built-
in variables shall be consistent with one another. 

NOTE It is always safe to reference two or more related built-in variables in a condition within an <only_if>, 
<wait_until>, and so on. If one wants to reference multiple built-in variables in a series of elements (for example, to copy 
two or more variables to ordinary variables using <set>), the elements need to be placed in an activity with the attribute 
atomic="true".  

7.4 Representation of integers 

7.4.1 Non-negative integers shall be represented as strings of one or more ISO/IEC 10646 characters in the 
range DIGIT ZERO to DIGIT NINE ("0" to "9"). 

7.4.2 Negative integers shall be represented as the corresponding positive integer, preceded by a HYPHEN-
MINUS character ("-"). 

7.4.3 The canonical representation of a positive integer is the one that contains no leading DIGIT ZERO 
characters.  The canonical representation of the integer zero is the one consisting of a single DIGIT ZERO 
character.  The canonical representation of a negative integer is the one consisting of a HYPHEN-MINUS 
character followed by the canonical representation of the corresponding positive integer. 

7.5 Representation of booleans 

7.5.1 The boolean TRUE shall be represented as the string of ISO/IEC 10646 characters "true".  The 
boolean FALSE shall be represented as the string of ISO/IEC 10646 characters "false". 

7.5.2 This representation is canonical. 

7.6 Representation of universally unique identifiers 

7.6.1 Universally unique identifiers (UUIDs) shall be represented as strings of ISO/IEC 10646 characters.  
Each string shall contain characters from the union of the following sets: 

a) DIGIT ZERO to DIGIT NINE ("0" to "9"), each representing a hexadecimal digit 0 through 9; 

b) LATIN CAPITAL LETTER A to LATIN CAPITAL LETTER F ("A" to "F"), each representing a hexadecimal 
digit A through F; 

c) LATIN SMALL LETTER A to LATIN SMALL LETTER F ("a" to "f"), each representing a hexadecimal digit 
A through F; 

d) HYPHEN-MINUS ("-"). 
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7.6.2 There shall be exactly 32 hexadecimal digits.  There shall also be four HYPHEN-MINUS characters 
inserted at the following positions: 

a) between the 8th and the 9th hexadecimal digit;  

b) between the 12th and the 13th hexadecimal digit;  

c) between the 16th and the 17th hexadecimal digit; and 

d) between the 20th and the 21st hexadecimal digit.  

7.6.3 The canonical representation of a UUID is the one in which the characters listed in 7.6.1 b) are not 
used. 

7.7 Representation of octet strings 

7.7.1 Octet strings shall be represented as strings of ISO/IEC 10646 characters.  Each string shall contain 
an even number (possibly zero) of characters from the union of the following sets: 

a) DIGIT ZERO to DIGIT NINE ("0" to "9"), each representing a hexadecimal digit 0 through 9; 

b) LATIN CAPITAL LETTER A to LATIN CAPITAL LETTER F ("A" to "F"), each representing a hexadecimal 
digit A through F; 

c) LATIN SMALL LETTER A to LATIN SMALL LETTER F ("a" to "f"), each representing a hexadecimal digit 
A through F. 

7.7.2 The canonical representation of an octet string is the one in which the characters listed in 7.7.1 b) are 
not used. 

7.8 XML documents 

7.8.1 Assertions and activities shall be contained in W3C XML 1.0 documents.  The version of XML shall be 
"1.0".  The character encoding shall be either "utf-8" or "utf-16". 

7.8.2 The root element of all such XML documents shall be the <package> element (see 8.1). 

7.8.3 The XML documents shall be valid according to the XML Schema specified in Annex A and according 
to the ASN.1 module specified in Annex B. 

NOTE An implementation may use either the XML Schema or the ASN.1 Schema for validating assertions, because 
the two schemas are equivalent. 

8 Elements of the assertion language 

8.1 Element <package> 

8.1.1 Syntax 

8.1.1.1 This element shall have the following attribute: 

⎯ name (required) – the value of this attribute shall be a valid package name (see 8.1.2.5). 
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8.1.1.2 This element shall have a content consisting of the following (in order): 

a) one <author> element – this element shall contain the name or description of the author of the package 
(a character string); 

b) one <description> element – this element shall contain the description of the package (a character 
string); 

c) zero or more <assertion> elements – this element represents an assertion and is specified in 8.2; 

d) zero or more <activity> elements – this element represents an activity and is specified in 8.9. 

8.1.2 Semantics 

8.1.2.1 A package is a named container for assertions and activities.  

8.1.2.2 Both assertions and activities may be referenced from a context outside their package.  

8.1.2.3 Assertions are not referenced from any package, but may be referenced from contexts external to 
the assertion language.  In particular, they are referenced when setting up a test and within test reports (see 
clause 12). 

8.1.2.4 Activities are normally referenced from assertions (either in an <invoke> element or in a <bind> 
element) or from other activities.  In both cases, they may be referenced from either the same package or a 
different package. 

8.1.2.5 The names of packages shall consist of strings of ISO/IEC 10646 characters that represent 
universally unique identifiers (see 7.6).  Each package name shall be globally unique. 

8.1.2.6 Two package names shall be considered equal if and only if they contain the same sequence of 
digits and letters regardless of case. 

8.1.2.7 The assertions in a package shall have distinct names.  The activities in a package shall also have 
distinct names.   

NOTE An assertion and an activity in a package may have identical names. 

8.1.3 Example (non-normative) 

 
<?xml version='1.0' encoding="utf-8"?> 
<package name="734ED660-1183-13D0-A3A5-0410FFD77AE9"> 
 <author> 
  ISO/IEC SC37 
 </author> 
 <description> 
  Abcde abcde abcde 
 </description> 
 
 <assertion name="Capture2" model="BSPTesting"> 
  <description> 
   Test the BioSPI_Capture function of a BSP. 
  </description> 
  <invoke activity="Capture"  
   package="7346D660-1583-13D0-A3A5-00C0FFD756E3"> 
   <input name="BSPUuid" value=""/> 
   <input name="BSPVersion" value="0"/> 
   <input name="deviceIDOrNull" value="0"/> 
   <input name="inserttimeouttime" value="15000"/> 

Full document details: ISO_IEC 24709-1_2007

http://avadocuments2026.com/doc/iso-iec-24709-1-2007
http://avadocuments2026.com/doc/iso-iec-24709-1-2007


ISO/IEC 24709-1:2007(E) 

22 © ISO/IEC 2007 – All rights reserved
 

   <input name="sourcepresenttimeouttime" value="10000"/> 
   <input name="capturetimeouttime" value="20000"/> 
  </invoke>  
    <bind activity="EventHandler" function="BioAPI_EventHandler"/> 
 </assertion> 
</package> 
 

8.2 Element <assertion> (child of <package>) 

8.2.1 Syntax 

8.2.1.1 This element shall have the following attributes: 

a) name (required) – the value of this attribute shall be a valid assertion name (see 8.2.2.7); 

b) model (required) – this attribute shall have one of the values "applicationTesting", 
"frameworkTesting", "BSPTesting"; it shall indicate the conformance testing model of the assertion. 

8.2.1.2 This element shall have a content consisting of the following (in order): 

a) one <description> element – this element shall contain a description of the assertion (a character 
string); 

b) zero or more <input> elements – this element represents an input parameter of the assertion and is 
specified in 8.3; 

c) one <invoke> element – this element represents the invocation of the primary activity of the assertion 
and is specified in 8.4; 

d) zero or more <bind> elements – this element represents a binding between a standard BioAPI interface 
function and an activity, and is specified in 8.8. 

8.2.2 Semantics 

8.2.2.1 The model indicates which conformance testing model (see 6.2) shall be selected for the 
processing of the assertion, and thus determines which component(s) of the model shall be associated with 
the abstract test engine.   

8.2.2.2 If there is only one testing component, all calls required to be made to standard BioAPI interface 
functions of other standard BioAPI components as a result of processing the assertion shall be made by this 
component, and all incoming calls to this component shall be processed according to the content of the 
assertion.   

8.2.2.3 If there are two testing components, either component can make calls to standard BioAPI interface 
functions of other components, and all incoming calls to either testing component shall be processed 
according to the content of the assertion. 

8.2.2.4 If model is "applicationTesting", the testing model for BioAPI applications (see 6.2.5.1) shall be 
selected for this assertion, and the abstract test engine shall be associated with the application-testing 
framework.   

8.2.2.5 If model is "frameworkTesting", the testing model for BioAPI frameworks (see 6.2.5.2) shall be 
selected for this assertion, and the abstract test engine shall be associated with both the framework-testing 
application and the framework-testing BSP at the same time. 
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8.2.2.6 If model is "BSPTesting", the testing model for BioAPI BSPs (see 6.2.5.3) shall be selected for this 
assertion, and the abstract test engine shall be associated with the BSP-testing application. 

8.2.2.7 The names of assertions shall consist of strings of ISO/IEC 10646 characters that match the 
"NCName" production in W3C XML Namespaces. 

8.2.2.8 The names of assertions shall be unique within a package. 

8.2.3 Example (non-normative) 

 
<assertion name="CreateTemplate1" model="BSPTesting"> 
 <description> 
  Test the BioSPI_CreateTemplate function of a BSP.   
  The UUID and version of the BSP must be provided  
  as input to the test. 
 </description> 
 <input name="_uuid"/> 
 <input name="_version"/> 
 <invoke activity="CreateTemplate"  
  package="7346D660-1583-13D0-A3A5-00C0FFD756E3"> 
  <input name="BSPUuid" var="_uuid"/> 
  <input name="BSPVersion" var="_version"/> 
  <input name="deviceIDOrNull" value="0"/> 
  <input name="inserttimeouttime" value="15000"/> 
  <input name="sourcepresenttimeouttime" value="10000"/> 
  <input name="capturetimeouttime" value="20000"/> 
 </invoke> 
 <bind activity="EventHandler" function="BioAPI_EventHandler"/> 
</assertion> 
 
8.3 Element <input> (child of <assertion>) 

8.3.1 Syntax 

8.3.1.1 This element shall have the following attribute: 

⎯ name (required) – the value of this attribute shall be a valid global variable name (see 7.2), which is 
to be the name of an input parameter of the assertion. 

8.3.1.2 The content of this element shall be empty. 

8.3.2 Semantics 

8.3.2.1 This element represents an input parameter of an assertion. 

NOTE Assertions cannot have output parameters. 

8.3.2.2 Assertions with parameters cannot be processed unless a value is assigned to each parameter.  
The means of assigning values to input parameters of assertions is outside the scope of this Part of ISO/IEC 
24709. 

8.3.2.3 The value of the name attribute shall be a valid global variable name (see 7.2) and shall not begin 
with two consecutive LOW LINE characters ("_").  

8.3.2.4 Input parameters of assertions shall be created and set to the values provided as input to the test. 
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8.3.2.5 Assigning values to assertion parameters is an essential part of the preparation of a test. For some 
implementations under test, the results of a test may depend on the values assigned to the parameters. The 
values used in a given test are documented in the standard test report (see Clause 12). 

8.3.2.6 The names of the input parameters of an assertion shall be valid global variable names (see 7.2). 
The names of all global variables (including input parameters) shall be distinct. 

NOTE The values assigned to assertion parameters cannot be changed during the processing of an assertion, 
because all the language elements that assign or modify a global variable (see 8.6.2.3, 8.7.2.3, 8.12.2.2, 8.13.2.2, 
8.14.2.2, and 8.17.2.9.1) do not permit the use of an assertion parameter as the variable to be modified.  

8.3.3 Example (non-normative) 

<input name="_uuid"/> 
 

8.4 Element <invoke> (child of <assertion>) 

8.4.1 Syntax 

8.4.1.1 This element shall have the following attributes: 

a) activity (required) – the value of this attribute shall be the name of an activity; 

b) package (optional) – if this attribute is present, its value shall be the name of the package that contains 
the activity named in a). 

8.4.1.2 This element shall have a content consisting of the following: 

⎯ zero or more <input> elements – this element provides a value for an input parameter of the activity, 
and is specified in 8.5. 

8.4.2 Semantics 

8.4.2.1 This element designates the primary activity of the assertion and specifies the actual input 
parameters of its invocation.  The processing of the assertion shall result in the execution of that activity with 
the provided input parameters.  There shall be exactly one such activity for each assertion. 

8.4.2.2 The activity may contain <assert_condition> elements with a break_if_false attribute (see 
8.18.2.3).  If a break occurs during the execution of the activity, the processing of the entire assertion shall 
terminate. 

8.4.2.3 The set of <input> elements of the invocation shall match the input parameters of the activity as 
specified in 8.5.2.2. 

8.4.2.4 The package attribute is mandatory if the activity is in a different package from the one that 
contains the assertion, and is optional otherwise. 

8.4.2.5 The activity may or may not have output parameters.  If the primary activity of an assertion has 
output parameters, the values of all the output parameters are discarded when the invoked activity terminates. 

NOTE This is similar to invoking an activity with output parameters from another activity without providing any 
<output> elements matching the output parameters.  That is allowed, and is useful when the invoking activity is not 
interested in the values of the output parameters of the invoked activity. 
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8.4.2.6 The <invoke> element of assertions shall not have a break_on_break attribute (see 8.15.2.6.5) 
and shall not have an <only_if> child element (see 8.16). 

8.4.3 Example (non-normative) 

 
<invoke activity="CreateTemplate"  
 package="7346D660-1583-13D0-A3A5-00C0FFD756E3"> 
 <input name="BSPUuid" var="_uuid"/> 
 <input name="BSPVersion" var="_version"/> 
 <input name="deviceIDOrNull" value="0"/> 
 <input name="inserttimeouttime" value="15000"/> 
 <input name="sourcepresenttimeouttime" value="10000"/> 
 <input name="capturetimeouttime" value="20000"/> 
</invoke> 
 

8.5 Element <input> (child of <invoke>) 

8.5.1 Syntax 

8.5.1.1 This element shall have the following attributes: 

a) name (required) – the value of this attribute shall be the name of an input parameter of the activity or 
standard BioAPI interface function being invoked; 

b) value (optional) – if this attribute is present, its value shall be the value to be assigned to the input 
parameter named in a); 

c) var (optional) – if this attribute is present, its value shall be a valid name of a variable (see 7.2), whose 
value is to be assigned to the input parameter. 

8.5.1.2 Exactly one of the attributes value and var shall be present.  

8.5.1.3 The content of this element shall be empty.  

8.5.2 Semantics 

8.5.2.1 This element represents the assignment of a value to an input parameter of an activity or a 
standard BioAPI interface function (see clause 9) in an invocation. 

8.5.2.2 The set of <input> elements of an invocation shall match the input parameters of the activity or of 
the standard BioAPI interface function being invoked, as specified in the two following sub-clauses. 

8.5.2.2.1 In the case of activity invocation, for each <input> element of the activity, there shall be at most 
one <input> element in the invocation whose name attribute equals the name attribute of the former, and 
vice versa.  For each <input> element in the invocation, there shall be an <input> element of the activity 
whose name attribute equals the name attribute of the former.  The order of the <input> elements in the 
activity and in the invocation need not be the same. 

8.5.2.2.2 In the case of function invocation, for each input parameter of the function, there shall be at most 
one <input> element in the invocation whose name attribute equals the name of the input parameter of the 
function, and vice versa.  For each <input> element in the invocation, there shall be an input parameter of 
the function whose name equals the name attribute of the former.  The <input> elements in the invocation 
may appear in any order. 

NOTE Clause 9 specifies the names of all standard BioAPI interface functions and the names of their input and 
output parameters, as they are to appear in the invocation of those functions. 
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8.5.2.3 If the var attribute is present, its value shall be the name of a variable (see 7.2) that already exists 
prior to the invocation.  The value of the variable shall be assigned to the input parameter.  The variable may 
be either global or local. 

8.5.2.4 If the value attribute is present, its value shall be assigned to the input parameter. 

8.5.2.5 In the case of activity invocation, the input parameter shall be created as a local variable of the 
activity being invoked, and shall be set to the specified value. 

8.5.2.6 In the case of function invocation, the specified value shall be converted into a native form suitable 
for the corresponding parameter of the underlying standard BioAPI interface function as specified in clause 9 
and its individual sub-clauses. 

8.5.3 Example (non-normative) 

 
<input name="BSPUuid" var="_uuid"/> 
 

8.6 Element <output> (child of <invoke>) 

8.6.1 Syntax 

8.6.1.1 This element shall have the following attributes: 

a) name (required) – the value of this attribute shall be the name of an output parameter of the activity or 
standard BioAPI interface function being invoked; 

b) setvar (required) – the value of this attribute shall be a valid name of a variable (see 7.2), to which the 
value of the output parameter is to be assigned. 

8.6.1.2 The content of this element shall be empty.  

8.6.2 Semantics 

8.6.2.1 This element represents the assignment of the value of an output parameter of an activity or 
standard BioAPI interface function to a variable (see clause 9) in an invocation. 

8.6.2.2 The set of <output> elements of an invocation shall match the output parameters of the activity or 
standard BioAPI interface function being invoked, as specified in the two following sub-clauses. 

8.6.2.2.1 In the case of activity invocation, for each <output> element of the activity, there shall be at most 
one <output> element in the invocation whose name attribute equals the name attribute of the former.  For 
each <output> element in the invocation, there shall be an <output> element of the activity whose name 
attribute equals the name attribute of the former. The order of the <output> elements in the activity and in the 
invocation need not be the same. 

8.6.2.2.2 In the case of function invocation, for each output parameter of the function, there shall be at most 
one <output> element in the invocation whose name attribute equals the name of the output parameter of the 
function. For each <output> element in the invocation, there shall be an output parameter of the function 
whose name equals the name attribute of the former. The <output> elements in the invocation may appear in 
any order. 

NOTE Clause 9 specifies the names of all standard BioAPI interface functions and the names of their input and 
output parameters, as they are to appear in the invocation of those functions. 
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8.6.2.3 The value of the setvar attribute shall be a valid global or local variable name (see 7.2), shall not 
be an input parameter of the assertion being processed (see 8.3), and shall not begin with two consecutive 
LOW LINE characters ("_").  The variable may already exist prior to the invocation, or may be a new variable 
that is to be created when the invoked activity or function terminates. 

8.6.2.4 The values of the setvar attributes of the <output> elements in an invocation shall all be distinct. 

8.6.2.5 When the invoked activity or function terminates, if the variable does not exist, it shall be created. If 
the variable is local, it shall be associated with the current (invoking) activity, so that it will be destroyed when 
that activity terminates. 

8.6.2.6 In the case of activity invocation, the variable shall be set to the final value of the output parameter 
of the invoked activity, which is the value that the parameter has immediately before being destroyed.  The 
output parameter shall exist when the invoked activity terminates. 

NOTE The output parameter (as a local variable) may be created at any time during the execution of the invoked 
activity. 

8.6.2.7 In the case of function invocation, the value of the corresponding output parameter of the 
underlying standard BioAPI interface function shall be converted from its native form into a character string as 
specified in the individual sub-clauses of clause 9, and the variable shall be set to the resulting character 
string. 

8.7 Element <return> (child of <invoke>) 

8.7.1 Syntax 

8.7.1.1 This element shall have the following attribute: 

⎯ setvar (required) – the value of this attribute shall be a valid name of a variable (see 7.2), to which 
the return value is to be assigned. 

8.7.1.2 The content of this element shall be empty.  

8.7.2 Semantics 

8.7.2.1 This element represents the assignment of the return value of a standard BioAPI interface function 
to a variable (see clause 9 and its individual sub-clauses) in an invocation. 

8.7.2.2 There shall be at most one <return> element in the invocation of any standard BioAPI interface 
function. 

8.7.2.3 The value of the setvar attribute shall be a valid global or local variable name (see 7.2), shall not 
be an input parameter of the assertion being processed (see 8.3), and shall not begin with two consecutive 
LOW LINE characters ("_").  This variable may already exist prior to the invocation, or may be a new variable 
that is to be created when the invoked activity or function terminates.  

8.7.2.4 When the invoked function terminates, if the variable does not exist, it shall be created.  If the 
variable is local, it shall be associated with the current (invoking) activity, so that it will be destroyed when the 
current activity terminates. 

8.7.2.5 The return value of the standard BioAPI interface function shall be converted from its native form 
into a character string as specified in clause 9, and the variable shall be set to the resulting character string. 
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8.8 Element <bind> (child of <assertion>) 

8.8.1 Syntax 

8.8.1.1 This element shall have the following attributes: 

a) function (required) – the value of this attribute shall be the name of a standard BioAPI interface function 
(see clause 9); 

b) activity (required) – the value of this attribute shall be the name of an activity; 

c) package (optional) – if this attribute is present, its value shall be the name of the package that contains 
the activity named in b). 

8.8.1.2 The content of this element shall be empty.  

8.8.2 Semantics 

8.8.2.1 This element represents an association between a standard BioAPI interface function (exposed by 
a testing component) and an activity, whereby the activity is automatically invoked in response to an incoming 
call to the standard BioAPI interface function. 

8.8.2.2 The association (binding) shall be in effect through the processing of the assertion. 

NOTE Bindings are established before the primary activity of the assertion starts execution, and cannot be disabled 
or changed. 

8.8.2.3 The standard BioAPI interface function identified by the function attribute shall be one of the 
functions exposed by the testing component(s). 

NOTE The conformance testing model of an assertion, specified by the model attribute of the assertion, determines 
which testing component(s) exist for that assertion (see 6.2), and thus which functions may be referenced in a binding. 

8.8.2.4 The same standard BioAPI interface function shall not be referenced in two different <bind> 
elements in the same assertion. 

8.8.2.5 The bound activity shall have input and output parameters determined from the input and output 
parameters of the function invocation scheme (specified in clause 9) of the standard BioAPI interface function 
to which it is bound, as follows: 

a) in the conformance testing model for BioAPI applications, all the input and output parameters of the 
function invocation shall be input parameters of the bound activity; in addition, there shall be an input 
parameter named return; 

b) in the conformance testing model for BioAPI frameworks and in the conformance testing model for BioAPI 
BSPs, all the input parameters of the function invocation shall be output parameters of the bound activity, 
and all the output parameters of the function invocation shall be input parameters of the bound activity; in 
addition, there shall be an output parameter named return. 

8.8.2.6 The bound activity shall be invoked each time a testing component receives an incoming call to the 
standard BioAPI interface function to which the activity is bound, as specified in 8.9.2.7 and 8.9.2.8. 
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8.9 Element <activity> (child of <package>) 

8.9.1 Syntax 

8.9.1.1 This element shall have the following attributes: 

a) name (required) – the value of this attribute shall be a valid activity name (see 8.9.2.22); 

b) atomic (optional) – this attribute shall indicate whether the execution of the activity is not interruptible 
(the default is "false"). 

8.9.1.2 This element shall have a content consisting of the following (in order): 

a) zero or more <input> elements – this element represents an input parameter of the activity and is 
specified in 8.10; 

b) zero or more <output> elements – this element represents an output parameter of the activity and is 
specified in 8.11; 

c) zero or more occurrences of any of the following elements in any order: 

1) <set> – this element represents the assignment of a value to a new variable or to an existing 
variable, and is specified in 8.12;  

2) <add> – this element represents the addition of an integer to the value (representing an integer) of an 
existing variable, and is specified in 8.13; 

3) <subtract> – this element represents the subtraction of an integer from the value (representing an 
integer) of an existing variable, and is specified in 8.14; 

4) <wait_until> – this element represents a suspension of the execution of the current activity until a 
condition is verified, and is specified in 8.17; 

5) <assert_condition> – this element represents the issuance of a conformity response based on a 
given condition, and is specified in 8.18; 

6) <invoke> – this element represents the invocation of an activity or of a standard BioAPI interface 
function, and is specified in 8.15. 

8.9.2 Semantics 

8.9.2.1 Activities are the executable units of the assertion language and consist of ordered sequences of 
zero or more elements representing the following actions: 

a) assigning a variable; 

b) suspending execution of the activity until a condition is verified; 

c) invoking a standard BioAPI interface function; 

d) issuing a conformity response based on a condition; 

e) invoking an activity. 
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8.9.2.2 The abstract test engine shall perform the actions of an activity in order. 

8.9.2.3 An activity shall have a priority, which can be low, medium, or high.  At most one activity may be in 
execution at any given time during the processing of an assertion.  The abstract test engine shall have the 
ability to interrupt the execution of an activity in order to execute an activity with a higher priority (see 8.9.2.21). 

8.9.2.4 When an assertion is submitted for processing, the abstract test engine shall invoke the primary 
activity of the assertion as a high-priority activity.  

8.9.2.5 When an activity invokes another activity, the invoked activity shall be given the same priority as 
the invoking activity. 

8.9.2.6 When one of the following elements:   

a) a <wait_until> element; or  

b) an <invoke> element invoking a standard BioAPI interface function 

occurs for the first time in the primary activity of an assertion or in an activity that has been (directly or 
indirectly) invoked by it, the priority of the activity in which the element occurs shall be changed from high to 
low, immediately before the element is processed.  If the activity in which the element occurs is not the 
primary activity of an assertion, the priority of every activity (including the primary activity) that has (directly or 
indirectly) invoked that activity shall be changed to low as well. 

8.9.2.7 In the conformance testing model for BioAPI applications (see 6.2.5.1), when the testing 
component receives an incoming call to a standard BioAPI interface function, the actions specified in the four 
following sub-clauses shall be performed. 

8.9.2.7.1 If the function being called belongs to the BioAPI interface, the incoming call shall be relayed to 
the same standard BioAPI interface function exposed by the normal framework.  The new (relayed) call shall 
have the same native parameter values as the original incoming call. 

8.9.2.7.2 If the function being called belongs to the application callback interface, the incoming call shall be 
relayed to the same standard BioAPI interface function exposed by the application under test.  The new 
(relayed) call shall have the same native parameter values as the original incoming call. 

8.9.2.7.3 When the relayed call returns but before returning from the original incoming call, if there is an 
activity bound to the standard BioAPI interface function being called (see 8.8), the abstract test engine shall 
interrupt the execution of the current low-priority activity and shall invoke the bound activity as a high-priority 
activity (but see 8.9.2.9). 

8.9.2.7.4 The input parameters of the bound activity invocation shall be set from the native input 
parameters of the incoming call and from the native output parameters and return value of the relayed call that 
has just returned, as specified in the sub-clause of clause 9 with the heading "Bound Activity Invocation Input" 
relative to the standard BioAPI interface function. 

8.9.2.8 In the conformance testing model for BioAPI frameworks (see 6.2.5.2) and in the conformance 
testing model for BioAPI BSPs (see 6.2.5.3), when the testing component receives an incoming call, the 
actions specified in the four following sub-clauses shall be performed. 

8.9.2.8.1 If there is an activity bound to the function being called (see 8.8), the abstract test engine shall 
interrupt the execution of the current low-priority activity and shall invoke the bound activity (but see 8.9.2.9) 
with its priority set as follows: 

a) if the function is BioSPI_Cancel, the priority shall be high; 

b) if the function belongs to the BioSPI interface but is not BioSPI_Cancel, the priority shall be medium; 

c) otherwise, the priority shall be high. 
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8.9.2.8.2 The input parameters of the bound activity invocation shall be set from the native input 
parameters of the incoming call as specified in the sub-clause of clause 9 with the heading "Bound Activity 
Invocation Input" relative to the standard BioAPI interface function. 

8.9.2.8.3 When the bound activity terminates, the native output parameters and the return value of the 
incoming call shall be set from the output parameters of the activity as specified in the sub-clause of clause 9 
with the heading "Bound Activity Invocation Output" relative to the standard BioAPI interface function. 

8.9.2.8.4 If there is no activity bound to the function being called, then the abstract test engine shall set the 
native output parameters and return value of the incoming call as specified in the individual sub-clauses of 
clause 9 with the heading "Default Output". 

8.9.2.9 If an incoming call to a function that has a bound activity (with a given priority) is received while the 
abstract test engine is executing another activity with the same or a higher priority, the new activity invocation 
shall be added to a queue, using a separate queue for each priority. 

8.9.2.10 Each time an activity terminates or the priority of the current activity is changed from high to low, 
the abstract test engine shall determine which queue, among those that are not empty, holds the activity 
invocations with the highest priority.  The oldest activity invocation in that queue shall be removed from the 
queue and processed. 

8.9.2.11 The execution of any activity shall start with the creation of an execution context that is relative to 
one particular invocation of the activity.  The execution context shall act as a container for the local variables 
of the activity (including its input and output parameters) and shall include an indication of the current 
execution position within the activity. 

8.9.2.12 After the execution context is created, each of the input parameters of the activity shall be created 
(as a local variable) in the execution context and shall be set to the following value: 

a) if the invocation of the activity provides an <input> element for that output parameter, the provided value 
(see 8.5.2.5); 

b) otherwise, an empty string. 

8.9.2.13 The elements of the activity shall then be processed in order, from the first element to the last 
element, unless a break occurs as specified in 8.9.2.17. 

8.9.2.14 If no break occurs, then after the last element of the activity has been processed, one of the 
following actions shall be performed for each output parameter of the activity: 

a) if the invocation of the activity provides an <output> element for that output parameter, the final value of 
the output parameter shall be assigned to the variable referenced in the <output> element as specified 
in 8.6.2.3; 

b) otherwise, the final value of the output parameter shall be discarded. 

8.9.2.15 The execution context relative to the present invocation of the activity shall then be destroyed. 

8.9.2.16 If the activity was invoked by an activity, the execution of the invoking activity shall resume.  If the 
activity was the primary activity of an assertion, the processing of the entire assertion shall terminate. 

8.9.2.17 A break is said to occur within the execution of an activity in the following two cases: 

a) if an activity contains an <assert_condition> element with a break_if_false attribute with a value of 
"true", when the condition in the <assert_condition> element evaluates to "false", a break is said to 
occur within that activity; and 
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b) if an activity contains an <invoke> element with a break_on_break attribute with a value of "true", 
when the invoked activity terminates because of a break (see 8.9.2.18), a break is said to occur within the 
invoking activity. 

8.9.2.18 When a break occurs within an activity (because of either 8.9.2.17 a) or b)), the abstract test engine 
shall: 

a) skip the processing of the remaining elements of the activity; 

b) skip the assignment of the values of the output parameters to the variables referenced in the 
corresponding <output> elements in the invocation of the activity (if any); 

c) proceed with the destruction of the execution context and resume execution of the invoking activity (if 
any). 

NOTE Item b) implies that, if a variable corresponding to an output parameter did not exist before the invocation, it is 
not created when the invoking activity is resumed. 

NOTE If 8.9.2.17 b) applies to the invoking activity, the execution of the invoking activity will be abandoned 
immediately after being resumed. 

8.9.2.19 Activities may create new global variables or change the value of existing ones.  

8.9.2.20 An activity may not be interrupted by another activity with the same or a lower priority (see 8.9.2.9). 

8.9.2.21 An activity may be interrupted by an activity with a higher priority.  Interruptions may occur at any 
time, either before or after each element of the activity, or during the processing of an element of the activity, 
with the following exceptions: 

a) no interruption shall occur during the processing of a <set>, <add>, <subtract>, or 
<assert_condition> element; 

b) during the processing of an <invoke> of a standard BioAPI interface function, no interruption shall occur 
during the evaluation of the condition (if any) and the assignment of the input parameters, and during the 
disposition of the output parameters and return value. 

NOTE Interruptions are allowed while the function is in execution. 

c) during the processing of a <wait_until>, no interruption shall occur during each evaluation of the 
condition; 

NOTE Interruptions are allowed between two consecutive evaluations of the condition. 

d) an activity that has an atomic attribute with the value "true" shall not be interrupted at any time (from the 
creation of the input parameters until after the destruction of the output parameters). 

8.9.2.22 The names of activities shall consist of strings of ISO/IEC 10646 characters that match the 
"NCName" production in W3C XML Namespaces. 

8.9.2.23 The names of activities shall be unique within a package. 
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8.9.3 Examples (non-normative) 

<?xml version='1.0' encoding="utf-8"?> 
<package name="73668660-1583-1AD0-A3A5-09C0FF4756E3"> 
 <author> 
  ISO/IEC SC37 
 </author> 
 <description> 
  Abcde abcde abcde 
 </description> 
 
<activity name="LoadAndAttach"> 
  <input name="BSPUuid"/> 
  <input name="BSPVersion"/> 
  <input name="deviceIDOrNull"/> 
  <input name="BSP"/> 
  <input name="eventtimeouttime"/> 
 
  <set name="_deviceIDOrNull" var="deviceIDOrNull"/> 
 
  <invoke function="BioSPI_BSPLoad"> 
    <input name="Reserved" value=""/> 
    <input name="BSPUuid" var="BSPUuid"/> 
    <input name="eventHandler" value="1"/> 
    <input name="context" value="1"/> 
    <return setvar="return"/> 
  </invoke> 
 
  <assert_condition 
  response_if_true="undecided" 
  break_if_false="true"> 
    <equal_to var1="return" var2="__BioAPI_OK"/> 
  </assert_condition> 
 
  <wait_until  
  timeout_var="eventtimeouttime"  
  setvar="eventtimeoutflag" 
  var="_insert"/> 
 
  <assert_condition  
  response_if_true="undecided" 
  break_if_false="true"> 
  <not var="eventtimeoutflag"/> 
  </assert_condition> 
 
  <invoke function="BioSPI_BSPAttach"> 
    <input name="BSPUuid" var="BSPUuid"/> 
    <input name="Version" var="BSPVersion"/> 
    <input name="DeviceID" var="_deviceID"/> 
    <input name="Reserved1" value="0"/> 
    <input name="Reserved2" value="0"/> 
    <input name="BSPHandle" var="BSP"/> 
    <input name="Reserved3" value="0"/> 
    <input name="Reserved4" value=""/> 
    <input name="Reserved5" value=""/> 
    <input name="Reserved6" value=""/> 
    <return setvar="return"/> 
  </invoke> 
 
  <assert_condition  
  response_if_true="undecided" 
  break_if_false="true"> 
    <equal_to var1="return" var2="__BioAPI_OK"/> 
  </assert_condition> 
 
</activity> 
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<activity name="EventHandler"> 
  <input name="BSPUuid"/> 
  <input name="context"/> 
  <input name="deviceID"/> 
  <input name="reserved"/> 
  <input name="eventType"/> 
 
  <set name="_BSPUuid" var="BSPUuid"/> 
  <set name="_context" var="context"/> 
 
  <set name="_deviceID" var="deviceID"> 
    <only_if> 
      <not> 
        <existing var="_deviceID"/> 
      </not> 
      <or> 
        <equal_to var1="eventType" var2="__BioAPI_NOTIFY_INSERT"/> 
        <equal_to var1="eventType" 
         var2="__BioAPI_NOTIFY_SOURCE_PRESENT"/> 
      </or> 
      <or> 
        <equal_to var1="_deviceIDOrNull" value2="0"/> 
        <equal_to var1="_deviceIDOrNull" var2="deviceID"/> 
      </or> 
    </only_if> 
  </set> 
 
  <set name="_insert" value="true"> 
    <only_if> 
      <equal_to var1="eventType" var2="__BioAPI_NOTIFY_INSERT"/> 
      <equal_to var1="_deviceID" var2="deviceID"/> 
    </only_if> 
  </set> 
 
  <set name="_insert" value="false"> 
    <only_if> 
      <equal_to var1="eventType" var2="__BioAPI_NOTIFY_REMOVE"/> 
      <equal_to var1="_deviceID" var2="deviceID"/> 
    </only_if> 
  </set> 
 
  <set name="_sourcePresent" value="true"> 
    <only_if> 
      <equal_to var1="eventType" 
    var2="__BioAPI_NOTIFY_SOURCE_PRESENT"/> 
      <equal_to var1="_deviceID" var2="deviceID"/> 
    </only_if> 
  </set> 
 
  <set name="_sourcePresent" value="false"> 
    <only_if> 
      <equal_to var1="eventType" 
    var2="__BioAPI_NOTIFY_SOURCE_REMOVED"/> 
      <equal_to var1="_deviceID" var2="deviceID"/> 
    </only_if> 
  </set> 
 
  <set name="_eventtype" var="eventType"> 
    <only_if> 
      <equal_to var1="_deviceID" var2="deviceID"/> 
    </only_if> 
  </set> 
 
  <assert_condition  
  response_if_false="fail"> 
    <equal_to var1="reserved" value2="0"/> 
  </assert_condition> 
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</activity> 
 
 
<activity name="CreateTemplate"> 
  <input name="BSPUuid"/> 
  <input name="BSPVersion"/> 
  <input name="deviceIDOrNull"/> 
  <input name="inserttimeouttime"/> 
  <input name="sourcepresenttimeouttime"/> 
  <input name="capturetimeouttime"/> 
 
  <invoke activity="LoadAndAttach" break_on_break="true"> 
    <input name="BSPUuid" var="BSPUuid"/> 
    <input name="BSPVersion" var="BSPVersion"/> 
    <input name="deviceIDOrNull" var="deviceIDOrNull"/> 
    <input name="BSP" value="1"/> 
    <input name="eventtimeouttime" var="inserttimeouttime"/> 
  </invoke> 
 
  <wait_until  
  timeout_var="sourcepresenttimeouttime"  
  setvar="eventtimeoutflag" 
  var="_sourcePresent"/> 
   
  <assert_condition 
  response_if_true="undecided"  
  break_if_false="true"> 
 <not var="eventtimeoutflag"/> 
  </assert_condition> 
    
  <invoke function="BioSPI_Capture"> 
    <input name="BSPHandle" value="1"/> 
    <input name="Purpose" var="__BioAPI_PURPOSE_ENROLL"/> 
    <input name="Timeout" var="capturetimeouttime"/> 
    <output name="CapturedBIR" setvar="bir"/> 
    <output name="AuditData" setvar="auditbir"/> 
    <return setvar="return"/> 
  </invoke> 
 
  ... 
</activity> 
 
</package> 
 

8.10 Element <input> (child of <activity>) 

8.10.1 Syntax 

8.10.1.1 This element shall have the following attribute: 

⎯ name (required) – the value of this attribute shall be a valid local variable name (see 7.2), which is to 
be the name of an input parameter of the activity. 

8.10.1.2 The content of this element shall be empty. 

8.10.2 Semantics 

8.10.2.1 This element represents an input parameter of an activity. 

8.10.2.2 Input parameters of activities are local variables (see 7.2). 
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8.10.2.3 The names of the input parameters of an activity shall be valid local variable names (see 7.2). 

8.10.2.4 The names of all local variables of an activity (including the input and output parameters of the 
activity) shall be distinct. 

8.11 Element <output> (child of <activity>) 

8.11.1 Syntax 

8.11.1.1 This element shall have the following attribute: 

⎯ name (required) – the value of this attribute shall be a valid local variable name (see 7.2), which is to 
be the name of an output parameter of the activity. 

8.11.1.1 The content of this element shall be empty. 

8.11.2 Semantics 

8.11.2.1 This element represents an output parameter of an activity. 

8.11.2.2 Output parameters of activities are local variables (see 7.2). 

8.11.2.3 The names of the output parameters of an activity shall be valid local variable names. 

8.11.2.4 The names of all local variables of an activity (including the input and output parameters of the 
activity) shall be distinct. 

8.12 Element <set> 

8.12.1 Syntax 

8.12.1.1 This element shall have the following attributes: 

a) name (required) – the value of this attribute shall be a valid name of a variable (see 7.2), which is to be 
assigned a value (or created and then assigned a value); 

b) value (optional) – if this attribute is present, its value shall be the value to be assigned to the variable 
referenced in a); 

c) var (optional) – if this attribute is present, its value shall be a valid name of a variable (see 7.2), whose 
value is to be assigned to the variable referenced in a); 

8.12.1.2 One and only one of the attributes value and var shall be present.  

8.12.1.3 This element shall have a content consisting of the following: 

⎯ an optional <only_if> element – this element represents a condition and is specified in 8.16. 

8.12.2 Semantics 

8.12.2.1 This element represents the assignment of a value to a variable, possibly subject to a condition. 

8.12.2.2 The value of the name attribute shall be a valid global or local variable name (see 7.2) , shall not be 
an input parameter of the assertion being processed (see 8.3), and shall not begin with two consecutive LOW 
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LINE characters ("_").  The variable may exist prior to the assignment or may be a new variable created by the 
assignment. 

8.12.2.3 If there is an <only_if> child element, the condition shall be evaluated (see 8.16). 

8.12.2.4 The result of the evaluation shall be a valid representation of a boolean (see 7.5). 

8.12.2.5 If the result of the evaluation is "true", the variable whose name is the value of the name attribute 
shall be set as specified in the three following sub-clauses. 

8.12.2.5.1 If the variable does not exist, it shall be created. 

8.12.2.5.2 If the var attribute is present, its value shall be the name of an existing variable. The value of that 
variable shall be assigned to the variable whose name is the value of the name attribute. 

8.12.2.5.3 If the value attribute is present, its value shall be assigned to the variable whose name is the 
value of the name attribute. 

8.13 Element <add> 

8.13.1 Syntax 

8.13.1.1 This element shall have the following attributes: 

a) name (required) – the value of this attribute shall be a valid name of a variable (see 7.2) whose value is to 
be modified; 

b) value (optional) – if this attribute is present, its value shall represent an integer to be added to the 
current value (representing an integer) of the variable referenced in a); 

c) var (optional) – if this attribute is present, its value shall be a valid name of a variable (see 7.2) whose 
value represents an integer to be added to the current value of the variable referenced in a); 

8.13.1.2 One and only one of the attributes value and var shall be present.  

8.13.1.3 This element shall have a content consisting of the following: 

⎯ an optional <only_if> element – this element represents a condition and is specified in 8.16. 

8.13.2 Semantics 

8.13.2.1 This element represents the addition of an integer to the value (representing an integer) of a 
variable (see 7.4), possibly subject to a condition.   

8.13.2.2 The value of the name attribute shall be a valid global or local variable name (see 7.2), shall not be 
an input parameter of the assertion being processed (see 8.3), and shall not begin with two consecutive LOW 
LINE characters ("_").  The variable shall exist prior to the assignment and its value shall be a valid 
representation of an integer (see 7.4). 

8.13.2.3 If there is an <only_if> child element, the condition shall be evaluated (see 8.16). 

8.13.2.4 The result of the evaluation shall be a valid representation of a boolean (see 7.5). 
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8.13.2.5 If the result of the evaluation is "true", the variable whose name is the value of the name attribute 
shall be set as specified in the three following sub-clauses. 

8.13.2.5.1 The variable shall be set to the canonical representation of an integer which is the sum of two 
operands.  The first operand is the integer represented by the current value of the variable.  The second 
operand shall be determined as follows. 

8.13.2.5.2 If the var attribute is present, its value shall be the name of an existing variable.  The value of that 
variable shall be a valid representation of an integer (see 7.4).  This integer is the second operand. 

8.13.2.5.3 If the value attribute is present, its value shall be a valid representation of an integer (see 7.4).  
This integer is the second operand. 

8.14 Element <subtract> 

8.14.1 Syntax 

8.14.1.1 This element shall have the following attributes: 

a) name (required) – the value of this attribute shall be a valid name of a variable (see 7.2) whose value is to 
be modified; 

b) value (optional) – if this attribute is present, its value shall represent an integer to be subtracted from the 
current value of the variable referenced in a); 

c) var (optional) – if this attribute is present, its value shall be a valid name of a variable (see 7.2) whose 
value represents an integer to be subtracted from the current value of the variable referenced in a); 

8.14.1.2 One and only one of the attributes value and var shall be present.  

8.14.1.3 This element shall have a content consisting of the following: 

⎯ an optional <only_if> element – this element represents a condition and is specified in 8.16. 

8.14.2 Semantics 

8.14.2.1 This element represents the subtraction of an integer from the value (representing an integer) of a 
variable (see 7.4), possibly subject to a condition.   

8.14.2.2 The value of the name attribute shall be a valid global or local variable name (see 7.2), shall not be 
an input parameter of the assertion being processed (see 8.3), and shall not begin with two consecutive LOW 
LINE characters ("_"). The variable shall exist prior to the assignment and its value shall be a valid 
representation of an integer (see 7.4). 

8.14.2.3 If there is an <only_if> child element, the condition shall be evaluated (see 8.16). 

8.14.2.4 The result of the evaluation shall be a valid representation of a boolean (see 7.5). 

8.14.2.5 If the result of the evaluation is "true", the variable whose name is the value of the name attribute 
shall be set as specified in the three following sub-clauses. 

8.14.2.5.1 The variable shall be set to the canonical representation of an integer which is the difference 
between two operands.  The first operand is the integer represented by the current value of the variable. The 
second operand shall be determined as follows. 
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8.14.2.5.2 If the var attribute is present, its value shall be the name of an existing variable.  The value of that 
variable shall be a valid representation of an integer (see 7.4).  This integer is the second operand. 

8.14.2.5.3 If the value attribute is present, its value shall be a valid representation of an integer (see 7.4).  
This integer is the second operand. 

8.15 Element <invoke> (child of <activity>) 

8.15.1 Syntax 

8.15.1.1 This element shall have the following attributes: 

a) activity (optional) – the value of this attribute shall be the name of an activity; 

b) package (optional) – if this attribute is present, its value shall be the name of the package that contains 
the activity named in a); 

c) break_on_break (optional) – if this attribute is present, it shall have one of the values "false", "true"; it 
indicates whether a break occurring in the invoked activity shall cause the current activity to be 
abandoned as well;  the default is "false"; 

d) function (optional) – the value of this attribute shall be the name of a standard BioAPI interface function. 

e) timeout_value (optional) – if this attribute is present, its value indicates the maximum duration of time 
(in milliseconds) allowed for the invocation; 

f) timeout_var (optional) – if this attribute is present, its value shall be a valid name of a variable (see 7.2), 
whose value indicates the maximum duration of time (in milliseconds) allowed for the invocation; 

g) setvar (optional) – if this attribute is present, its value shall be a valid variable name (see 7.2). 

8.15.1.2 Exactly one of the attributes activity and function shall be present. 

8.15.1.3 The attributes package and break_on_break shall not be present unless the attribute activity is 
present. 

8.15.1.4 The attributes timeout_var, timeout_value, and setvar shall not be present unless the attribute 
function is present. 

8.15.1.5 At most one of the attributes timeout_var and timeout_value shall be present. 

8.15.1.6 The setvar attribute shall not be present unless either the timeout_value attribute or the 
timeout_var attribute is present. 

8.15.1.7 This element shall have a content consisting of the following (in order): 

a) an optional <only_if> element – this element represents a condition and is specified in 8.16; 

b) zero or more <input> elements – this element provides a value for an input parameter of the activity or 
standard BioAPI interface function being invoked, and is specified in 8.5; 

c) zero or more <output> elements – this element references a variable which is to be assigned from an 
output parameter of the activity or function being invoked, and is specified in 8.6; 

d) an optional <return> element – this element references a variable which is to be assigned from the 
return value of the function being invoked, and is specified in 8.7. 

Full document details: ISO_IEC 24709-1_2007

http://avadocuments2026.com/doc/iso-iec-24709-1-2007
http://avadocuments2026.com/doc/iso-iec-24709-1-2007


ISO/IEC 24709-1:2007(E) 

40 © ISO/IEC 2007 – All rights reserved
 

8.15.2 Semantics 

8.15.2.1 This element represents an invocation of an activity or of a standard BioAPI interface function from 
an activity. 

8.15.2.2 If there is an <only_if> child element, the condition shall be evaluated (see 8.16). 

8.15.2.3 The result of the evaluation shall be a valid representation of a boolean (see 7.5). 

8.15.2.4 If the result of the evaluation is "true", the invocation shall be performed as specified in the 
following sub-clauses, otherwise no further action shall be performed for this <invoke> element. 

8.15.2.5 In case of activity invocation, the activity being invoked shall be an existing activity that may be 
either in the same package as the invoking activity, or in a different package (see 8.15.2.6.4).  In case of 
function invocation, the function being invoked shall be one of the standard BioAPI interface functions 
specified in clause 9.  

8.15.2.6 In the case of activity invocation, the five following sub-clauses apply. 

8.15.2.6.1 The set of <input> elements of the invocation shall match the input parameters of the activity as 
specified in 8.5.2.2. 

8.15.2.6.2 The set of <output> elements of the invocation shall match the output parameters of the activity 
as specified in 8.6.2.2. 

8.15.2.6.3 The <return> element shall not be present. 

8.15.2.6.4 The package attribute, if present, shall indicate the package in which the activity being invoked is.  
This attribute is mandatory if the activity being invoked is in a different package from the one that contains the 
invoking activity, and is optional otherwise. 

8.15.2.6.5 If the attribute break_on_break is present and its value is "true", then if the activity being 
invoked is abandoned because of a break (see 8.9.2.17), the current activity shall be abandoned as well. 

8.15.2.7 In the case of function invocation, the three following sub-clauses apply. 

8.15.2.7.1 The set of <input> elements of the invocation shall match the input parameters of the function as 
specified in 8.5.2.2. 

8.15.2.7.2 The set of <output> elements of the invocation shall match the output parameters of the function 
as specified in 8.6.2.2. 

8.15.2.7.3 The <return> element may be present (see 8.7.2.2). 

8.15.2.8 If the timeout_value attribute is present, its value shall be a valid representation of an integer (see 
7.4) that specifies the maximum duration allowed for the invocation (in milliseconds).  If the timeout_var 
attribute is present, its value shall be the name of an existing variable and the value of that variable shall be a 
valid representation of an integer (see 7.4) that specifies the maximum duration.  Otherwise, there shall be no 
maximum duration. 

NOTE An implementation of this Part of ISO/IEC 24709 may abandon the execution of a test that has lasted beyond 
a reasonable amount of time.  Such a behavior would not be in violation of this sub-clause. 
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