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1 REVISION HISTORY

Version Release Date Comments
Number
D06.0.1 7th April 2004 First Draft
D06 v1.0 28 April 2004 Revised after review
D06 v1.1 & May 2004 Revision after project meeting
D06 v1.2 18 May 2004 2 new tests added (generic)
D06 v1.3 18 May 2004 Document ordering changed
D06 v1.4 31 May 2004 Mostly minor changes to nurimigeplus addition of
introduction etc.
D06 v1.5 11 June 2004 Various minor changes
D06 v1.6 25 June 2004 Restructuring to move nowéretests to appendix
plus minor changes
D06 v1.7 8 July 2004 Final edits
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2 EXECUTIVE SUMMARY

In Technology Enhanced Learning, Conformance Tgssm key element in delivering the
interoperability required to accelerate market tagef open technologies. Two barriers
must be overcome however: 1) Developers are usimgliechnologies and techniques for
which test strategies are not yet available; 2) giiosving number of specifications and
standards need localisation to meet cultural, pegiagl and organisational needs, and so will
the tests.

TELCERT will exploit state-of-the art research &fide flexible testing strategies, using new
development technologies and techniques which camnamodate localisation, defined as
user-community Application Profiles. The initiadus will be on content interoperability
testing. The range of specifications available alibw the techniques developed to be readily
applied in other Technology Enhanced Learning areas

This document is a deliverable D06 of the Telcenigrt and describes the tests which the
test suite being developed within the project numstertake to determine whether products
are conformant or not. This document should bd re@onjunction with the user
requirements document.
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4 INTRODUCTION

4.1 Scope of the document

This document covers the testing of materials amdent covered by the specifications and
profiles listed in 6.1 Relevant specifications atahdards. The document further outlines the
actual tests that should be carried out against peafile and specification, with specified end
states, pass/fail criteria and so forth. Theranisigderlying assumption that this document
will be read in conjunction with D5 — Test SystemgRirements — which documents the
requirements criteria of any semi-automated testesy. It should be noted that it includes all
the tests that partners would like to see the THRTEBystem perform, including those that
are out of scope of the system or are impracticahpossible to perform (such as testing for
no errors).

4.2 Intended readership

The document is intended as a technical documehslaould be read primarily by test
software developers. High level descriptions oftdsts should be of use to content
developers that wish to produce content that i$aramant to the application profiles listed
below.

6 of 35 © TELCERT 2004 TELCERT
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5 LIST OF ACRONYMS

Acronym Expansion

ADL Advanced Distributed Learning initiative
API Application Profile Interface

CMI Computer Managed Instruction

FE Further Education

HTML HyperText Markup Language

HTTP HyperText Transfer Protocol

1) Internet Information Server

LMS Learning Management System

LOM Learning Object Metadata

OoDBC Open Database Connectivity

QTI Question and Test

RFC Request for Comment

SCORM Sharable Content Object Reference Model
URL Uniform Resource Locator

WSDL Web Services Description Language
XML eXtensible Markup Language

XSD XML Schema Definition

TELCERT © TELCERT 2004
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6 SCOPEOF TESTING

6.1 Relevant specifications and standards

UFI has created application profiles against a remalb specifications and these are detailed
individually below. However, it is noted that centalements of the base specifications do not
appear in the schema documents that describe ihNé@re possible, all of these points have
been included in this section and also where tis tgeed to be described.

6.1.1 IEEE Learning Object Metadata (LOM)

The LOM Metadata specification defines a numbeseaaftions for metadata that are used by
UFI when describing materials, courses and modWlgthin UFI's namespace, a course is
made up of modules, and a module is made up ofrralsteCourses and modules share a
common definition — that is, within LOM the sameldis are used to describe both Courses
and Modules. Materials are also described withitM_But make use of different fields.

UFI's use of the LOM specification is describedigtail within the application profiles for
both UFI courses (for courses and modules) andnuiterials. Only the LOM schema
definition is used by UFI.

It should be noted that the UFI profiles imposengigant restraints on not only the
cardinalities of the various elements, but alsséhensizes of some of the fields that are used.

6.1.2 IMS Content Packaging version 1.1.1

The IMS Content packaging specification definesiaiber of conditions that are relevant to
conformance and these are upheld by UFI's view. twtent Packaging Conceptual model
defines a number of key elements, some of whiam filre schema and are thus subject to
profiling. Some key elements and their constragatsiot exist within the schema and thus are
defined here.

6.1.2.1 Package Interchange File

This is a single file which includes a top levelniiast, and all of the physical files that are
identified within that manifest. The IMS identifiélsat a typical manifest might be for
example a .zip, .cab or .jar file. They state aniy file must conform to RFC 1951, and it
further describes PKZip v2.04g as the recommen@éaliit Package Interchange File
Format.

For the purposes of testing, UFI has identified ¢haip file that can be decompressed using
winzip (version 7.0 or later) or PKZip (version 2blater) is acceptable. IMS requires all
content to be capable of being decompressed usnGZIP utility. Content must be capable
of being decompressed in this manner to be coresideynformant.

Where content is packaged on a CD or other meddhnat as a single file, then this test is
waived.

6.1.2.2 Top Level Manifest file name

The IMS has identified that a package is valichd top level manifest exists at the root level
of the logical directory, and is namegknani f est . XML. This is true also for conformance
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with UFI's systems. Any supporting XML files showdéso be placed at the root level of the
package interchange file (or other packaging image)

This manifest file must be present in the corréatg, and with the correct name, for content
to be considered conformant. The file name mustritéen in lowercase letters. Supporting
files must also be present for content to be cemeuconformant.

6.1.2.3 Top Level Manifest

This is an XML element and is located in thenani f est . XM file described above. The
application profile defines which elements are used not used, and should be consulted to
determine conformance requirements.

6.1.2.4 Resources

These are the other physical files that make up#ogage. These files are the actual content
that will be executed within UFI's Learning Manageamh System (LMS) environment. Each
file must be described within a Manifest to be édesed conformant, and no files should
exist that are not described within a manifest.

Additionally, any files that are described withimanifest must actually exist; at this time file
validation is not considered (i.e., the manifestaides that (for example) a text file exists.
That the filename is present within the packageisugh at this stage for conformance, that
the text file might in reality be an image that bagn renamed as a text file is beyond the
scope of this document).

6.1.3 IMS Learning Resource Meta-data Specification Veren 1.2.1

IMS Metadata is used sparingly within the profitks/eloped by UFI. IMS metadata appears
in the content packaging profile, where it is usethe main manifest file to describe the
manifest itself. As with the LOM metadata, adhesetacthe application profile is required for
conformance. It is worth noting that the profilseif is strictly a subset of the specification, so
all metadata that conforms to the profile is wadtenpliant with the specification. (However
the reverse is not true).

6.1.4 ADL SCORM Run-Time Environment Version 1.2

The SCORM runtime forms the backbone of the UFtesyisand it is of vital importance that
any content makes valid use of the API as defindtie specification from the ADL. Note
that UFI does not use the SCORM content aggregatots CORM metadata (although the
differences between SCORM metadata and the LOM@d by UFI are almost negligible).

The sections of the runtime specification which@fréhe greatest importance are those
sections that pertain to the APl and to the Datadllo

6.1.4.1 API

The SCORM runtime specification presents an eightAPI| which is used by content to
communicate with the LMS. The API is conceptualiyigle and essentially presents a
transaction model, whereby content can initialisession, read, write and commit data, and
finally close the session. In addition a numbemethods are made available for the reporting
of errors and system diagnostics.

TELCERT © TELCERT 2004 9 of 35
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Content is ‘launched’ from a web browser and thas to interrogate its home window and
any parent windows until it locates an API instanath which to communicate. The API
itself is implemented by the LMS provider and camsgproprietary code to communicate
with the LMS. Upon locating the API, the Conteneds to make a call to the “LMSiInitialise”
method. Communication then follows, and when th&exat is closed down or completed, the
“LMSFinish” method is called.

Content to be certified needs to make use of tiikiAthe correct manner. Thus content
needs to be able to:

* Locate the API
* Make calls on the API

» Handle responses from the API

Content must not attempt to call methods that deerist within the API. The SCORM
runtime specification includes a simple state mathelwing the sequence of calls (as
described above). At a bare minimum, content maistarm to the API state model. Content
must also conform to the UFI application profile foe SCORM runtime which is covered in
a later section.

It should be noted that the API transacts all dathe form of strings. See the following
section on the data model for more information.

6.1.4.2 Data Model

The SCORM runtime specification presents a dataainetlich must be used by content
when communicating with the server. The model gregsed in a “dot notation” where
different attributes are ascribed a path and aevalithough all data in the API is transacted
in string format, the underlying data model spesifihat certain transacted data values must
be parsed into other types. For example, the datiehmay specify that the type for a value
of particular attribute is of type “integer”. Inighcase, the data that is sent MUST be able to
be parsed into an integer value. A value of “23this case would be valid; a value of “23A”
would not be. Compliant content can only contatriaites that conform to the specified
model types.

The data model fully enumerates the valid pathsat@permitted for attributes to write data
to. Certain of the attributes are read only, andesare write only. Compliant content must
only read from readable sources and write to wietalestinations. Compliant content must
not attempt to write to a read only destination aice versa. Some attribute paths operate as
arrays, whereby the attribute can appear moredhae for a particular piece of content. In
these cases, integers are found within the dotinotpath. Compliant content must only use
arrays where the specification dictates that aroaysir.

UFI has profiled the data model that it supportsekgby some of the optional elements in the
SCORM runtime specification are not supported. d@npcontent must adhere to the
application profile developed.

6.1.5 IMS Learning Information Package Specification Verson 1.0

Learner Information is a collection of informatiabout a Learner (individual or group
learners) or a Producer of learning content (crsapwoviders or vendors). The IMS Learner
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Information Package (IMS LIP) specification addessthe interoperability of internet-based
Learner Information systems with other systemsshaport the Internet learning
environment. The intent of the specification isl&dine a set of packages that can be used to
import data into and extract data from an IMS caarglLearner Information server. A
Learner Information server may exchange data wathrher Delivery systems or with other
Learner Information servers. It is the respondipidf the Learner Information server to allow
the owner of the learner information to define whatt of the learner information can be
shared with other systems. The core structurelseofMS LIP are based upon: accessibilities;
activities; affiliations; competencies; goals; itlBoations; interests; qualifications,
certifications and licences; relationship; secukitys; and transcripts.

IMS LIP forms the basis of the European Diploma@ement (EDS).

TELCERT © TELCERT 2004 11 of 35
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7 TARGET PRODUCTS

7.1 Product Classification
UFI have identified that the test system shoultttes following targets:

» Content: This is an executable element which comeoates with an LMS. This is
typically code that is loaded by the LMS which eleala learner to undertake some
online learning. It might, for example, be a pie€&lash that covers a particular
topic.

» XML files: These are the files that accompany copticated within the content
package. The files to be tested are:

o Content package manifest file (which is tested lamghinst the profile for
content packaging and content packaging metadata).

o LOM metadata files (for the course/module/mateagbhppropriate).

» Content Packages: As described in section 5, 8tahdition of the content, be it as a
package interchange file or as a collection offilesome other media.

Note that the LMS itself is not considered to les target.

Content is typically flash or shockwave content tkaun from within a web page on a web
server.

7.2  Product Variability

This section looks at variability within the prodsicdescribed above. Most notably, this
means how the application profiles should be apphethe target of the test. Detailed
information on the profiles, and the profiles thefases, can be found in the deliverable D4.

7.2.1 Content

Content may be written in a number of differenniats, such as static web pages, flash or
shockwave. The format of the content is not impurées regards testing; as noted earlier it is
the interaction between content and LMS that isngfortance. All content must conform to
the behavioural application profile for API intetiaos. Further, all data exchanged between
content and LMS must adhere to the CMI applicagimfile which outlines the differences
between the types used in the SCORM specificatmahtlae types used in UFI's
implementation.

Content that conforms to the profiles above is d&éin be conformant.
7.2.2 XML Files

XML files are used to describe content packagesnaeihdata. A number of files may be
tested; according to the XML specification all §ileill by default be encoded using UTF-8
unless some other encoding is specified in the XL
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7.2.2.1 Content Packaging Manifest File

This is typically invariant. Manifest files mustr@orm to the application profile for content
packaging. Although the specification allows fdatively elastic definitions on the extent of
manifests, within the UFI system content typicatigludes only one manifest file.

7.2.2.2 Metadata files

Metadata is found in two places:

1. The file is located within a content package, andn XML file describing the
material / module or course.

2. The metadata is embedded into the manifest focahéent package, and contains
metadata on the manifest as a whole.

In both cases, the metadata must conform to tieeast application profile from UFI.
7.2.3 Content Packages
Content packages exist in one of two forms:
1. The package is a collection of files on a CD oeotmedia.
2. The package is a single file which is an archivéles.
In both cases, the testing requirements are the $axaept for the additional checking of the

archive file format in the second option), and @onfant content in these cases must validate
against the IMS specification.

TELCERT © TELCERT 2004 13 of 35
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8 PLATFORM REQUIREMENTS

Platform is the combination of hardware, softward aetwork environment. For
conformance candidates, the following platform regments are present.

8.1 Hardware

REFERENCED SPECIFICATION: (none)

TEST TYPE: Other

Hardware is not an issue for XML files. Conteneitsill ultimately be executed from a

Solaris, Apple or Intel server. Content Packagestrha able to be decompressed onto the
server.

14 of 35 © TELCERT 2004 TELCERT
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9  VALIDATION

This section describes the range of tests thateithpplied against the target products. Tests
are examined for each of the previously identifexdet types, and criteria established for all
valid end states of those tests (pass/fail/untgsted

9.1 Constraints on Testing

UFI envisages that the TELCERT test system willrafealongside UFI's current testing
software. Content developers will be provided veittemote logon to the test system, and this
should first be used by them to get their contettt & state whereby they are satisfied that it
is conformant with UFI's profiles. At this stagégtcontent is sent to UFI for formal
acceptance testing. At this time, the content wealdetested on the TELCERT system to
ensure the basic conformance tests have been pdsaesthe test system should be available
remotely.

9.2 Interpretation
Content will be classified as conformant if it pesall of the conformance tests that apply to

the application profile that it was developed aghiAll tests must be performed, and all must
be passed. For tests with multiple sub-elementsublelements must be tested and passed.

9.3 Consolidated Test List

This list contains the list of tests for all targebducts, based on application profiles, base
specifications, environmental factors and so forth.

9.3.1 Content Launch Tests

These tests ensure that content can be launchettha@rthe content is able to communicate
with the API.

9.3.1.1 Launch Test

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Eoniment Section 3.2.1
TEST TYPE: Base Specification (not specified in X&D)

DESCRIPTION: Content must be able to be launcheohfan LMS, or in this case from the
test system. Launching is the process of the uskrating that the content should be
commenced.

PASS: The content starts and displays on the screen

FAIL: The content does not start; does not displayhe screen.

9.3.1.2 API Located

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Ebpniment Section 3.3.6.1 /
UFI Application Profile.

TELCERT © TELCERT 2004 15 of 35
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TEST TYPE: Base Specification — SCORM Runtime @pxcified in the XSD)

DESCRIPTION: Successfully launched content musat®an API with which it can interact.
The test system should make a suitable API availabl

PASS: Content locates the APl and makes use of it.
FAIL: Content does not locate the API.
9.3.1.3 API Location Falil

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epwiment section 3.3.6.1/
UFI Application Profile

TEST TYPE: Base Specification — SCORM Runtime @pxcified in the XSD)
DESCRIPTION: When the LMS is not available, thentemt should be able to gracefully
degrade. For the purposes of this test, the testisyshould not make an API available for
content to use. Users should be made aware thattbek will not be sent to the LMS.
PASS: Content can handle the lack of an API, infognthe user of the fact.

FAIL: The Content halts execution, or carries ogarelless, with no alert message displayed
or passed to the user.

9.3.2 Content API Tests

These tests cover each of the API calls withinSB®RM specification and the UFI profile.
An assumption is made that at this stage, the nohtes located and is able to use an API.
The profile specifies a calling pattern for eact, esually requiring that calls to the error
checking methods are followed.

9.3.2.1 Initialise Test

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epniment Sections 3.3.2.1,
3.3.2.2 and 3.3.6.1 / UFI Application Profile

TEST TYPE: Base Specification SCORM Run-time (mpecified in the XSD)

DESCRIPTION: Given a valid API to work with, thertent should first call
LMSiInitialise(*”).

PASS: The first call from the content is LMSIniisa.
FAIL: The first call from the content is not LMStralise.
9.3.2.2 Initialise Test — Responses

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Ebpniment Section 3.3.2.1 /
UFI Application Profile

TEST TYPE: Base Specification SCORM Run-time (mecfied in the XSD)
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DESCRIPTION: Given a call from the content to LM&hdise(*”), the content should be
able to handle all of the responses below.

* Response = “true”
PASS: Content can handle the response; go to.@& D
FAIL: Content reports an error, or closes downsome reason.

* Response = “false”
PASS: Go to test 9.3.2.6
FAIL: Test 9.3.2.6 does not occur; content caroesegardless.

* Response = “anything that is not in the specifar@t/ no response
PASS: Go to test 9.3.2.6
FAIL: Test 9.3.2.6 does not occur; content caroesegardless.

9.3.2.3 Get Test — Responses

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Ebpniment Section 3.3.2.1 /
UFI Application Profile

TEST TYPE: Base Specification SCORM Run-time (mpecified in the XSD)

DESCRIPTION: The content should go through the saqge of calls for a valid
LMSGetValue(<parameter>) as defined in the appbeaprofile. For the purposes of this
test, it does not matter which parameter is sdtitqiagh this should be one that is supported
in the profile, so that a suitable return valusupplied).

* Response = valid return value
PASS: Content can handle the response; go to.@& D
FAIL: Content reports an error, or closes downsome reason.

* Response = invalid return value / no response
PASS: Go to test 9.3.2.6
FAIL: Test 9.3.2.6 does not occur; content caroesegardless.

UNTESTED: The content does not make any use of LBtS&lue during the test run.
9.3.2.4 Set Test

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Ebwiment Section 3.3.2.1/
UFI Application Profile

TEST TYPE: Application Profile SCORM Run-time (regecified in the XSD)

DESCRIPTION: The content should go through the saqe of calls for a valid
LMSSetValue(<parameter>,<value>) as defined inaghyglication profile. For the purposes of
this test it does not matter which parameter atgevare sent.

* Response = “true”
PASS: Content can handle the response; go t.@&7
FAIL: Content reports an error, or closes downgdome reason.
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* Response = “false”
PASS: Go to test 9.3.2.6
FAIL: Test 9.3.2.6 does not occur; content caroesegardless.

» Response = anything that is not in the specificatimo response
PASS: Go to test 9.3.2.6
FAIL: Test 9.3.2.6 does not occur; content caroesegardless.

UNTESTED: The content does not make any use of Li$&ue.
9.3.2.5 Commit Test

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Ebpwiment Section 3.3.2.1/
UFI Application Profile

TEST TYPE: Application Profile SCORM Run-time (rsgecified in the XSD)

DESCRIPTION: The content should go through the saqe of calls for a valid
LMSCommit() as defined in the application profifer the purposes of this test it does not
matter which parameter and value are sent.

* Response = “true”
PASS: Content can handle the response; go t8.@&7
FAIL: Content reports an error, or closes downgdome reason.

» Response = “false”
PASS: Go to test 9.3.2.6
FAIL: Test 9.3.2.6 does not occur; content caroesegardless.

» Response = anything that is not in the specificatimo response
PASS: Go to test 9.3.2.6
FAIL: Test 9.3.2.6 does not occur; content caroesegardless.

UNTESTED: The content does not make any use of LbiSQit.
9.3.2.6 Error Handling Tests (Error found)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Eowiment Sections 3.3.2.1
and 3.3.3 / UFI Application Profile

TEST TYPE: Base Specification SCORM Run-time (mpecsfied in the XSD)

NB: If this test is being run due to redirection fronother method, then only a valid
response should be generated; as it is the othochéhat is under test. If testing content
handling off error methods, then all three of tleéolw should be tested.

DESCRIPTION: Following any call, content must makeall to LMSGetLastError() to
ensure that the call that was made previously étasred correctly. In these tests, it is
assumed that the previous call failed in some Wathis instance, the responses from the
server to this call can be either:

» Valid response: Any error code that is specifiethm specification for the call made.
PASS: Go to test 9.3.2.8
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FAIL: Test 9.3.2.8 does not occur; The contenbrgs the response and carries on
regardless.

* Invalid response: Any other error code (includingd a fictitious error code.
PASS: The content reports that an invalid erroredaas been returned. The content
should realise that the system is broken and tteM&/ST be warned of this.
FAIL: The content ignores the error and carriesegardless, or execution ends
abnormally .

* No response
PASS: The content reports that the connectiongd-MS has been lost. The content
should realise that the system is broken and teemsst be warned of this.
FAIL: The content ignores the error and carriesegardless, or execution ends
abnormally .

9.3.2.7 Error Handling Tests (Success found)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Eomiment Sections 3.3.2.1
and 3.3.3 / UFI Application Profile

TEST TYPE: Base Specification SCORM Run-time (mecfied in the XSD)

NB: If this test is being run due to redirection fromother method, then only a valid
response should be generated; as it is the othochéhat is under test. If testing content
handling off error methods, then all three of tieéolw should be tested.

DESCRIPTION: As in 9.3.2.6, but with a somewhatroaer range of allowed return values.

» Valid response: Error code “0” is returned.
PASS: The content does nothing, and continueseaxigtution.
FAIL: The content flags up an error.

* Invalid response: Any other error code, or a fiatis error code.
PASS: The content reports that an invalid erroredoas been returned. The content
should realise that the system is broken and tteM&/ST be warned of this.
FAIL: The content ignores the error and carriesegardless, or execution ends
abnormally.

* No response
PASS: The content reports that the connectiongd-MS has been lost. The content
should realise that the system is broken and teemsst be warned of this.
FAIL: The content ignores the error and carriesegardless, or execution ends
abnormally .

9.3.2.8 Error Handling Test (get error string)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Eomiment Sections 3.3.2.1
and 3.3.3 / UFI Application Profile

TEST TYPE: Base Specification SCORM Run-time (mecfied in the XSD)

DESCRIPTION: Following the return of a non zerooercode, content must interrogate the
server for an error string. The responses are:
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» Valid response: A string of characters is returned.
PASS: The content acts on the string.
FAIL: Call is not made.

* No response:
PASS: The content reports that the connectiongd-MS has been lost. The content
should realise that the system is broken and teermasst be warned of this.
FAIL: The content ignores the error and carriesegyardless, or execution ends
abnormally.

9.3.2.9 Bogus calls

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epmiment Section 3.3.2.1 /
UFI Application Profile

TEST TYPE: Application Profile SCORM Run-time (regecified in the XSD)

DESCRIPTION: The content must not attempt to maketsoogus API calls to methods that
do not exist.

PASS: No bogus API calls are made during the tifetof the run.
FAIL: Bogus API calls are made.
9.3.2.10Finish Test

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epniment Sections 3.3.2.1,
3.3.2.2 and 3.3.6.1 / UFI Application Profile

TEST TYPE: Base Specification SCORM Run-time (mcified in the XSD)
DESCRIPTION: The last call from the content shdwtdto LMSFinish(*”).
PASS: The last call from the content is LMSFinish(“

9.3.2.11FAIL: The last call from the content is not LMSFinish(*”)Finish Test —
Responses

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epniment Sections 3.3.2.1,
3.3.2.2 and 3.3.6.1 / UFI Application Profile

TEST TYPE: Base Specification SCORM Run-time (n&D4

DESCRIPTION: Given a call from the content to LMBBh(*”), the content should be able
to handle all of the responses below.

* Response = “true”
PASS: Content can handle the response; contergsctimmn.
FAIL: Content reports an error, does not close down

* Response = “false”
PASS: Go to test 9.3.2.6
FAIL: Test 9.3.2.6 does not occur; content closasrd
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» Response = “anything that is not in the specifadti no response
PASS: Go to test 9.3.2.6
FAIL: Test 9.3.2.6 does not occur; content closasrdregardless.

9.3.3 Content Interaction Tests

These tests ensure that content only passes aédigriation to and from an LMS. Each of
these tests are to ensure that get and set calishpa correct type of information, and that the
responses that come back are returned. Whereehi®mps section is concerned with the
sequencing and responses from API calls, this@e@iconcerned with ensuring that the data
passed between content and LMS is valid.

9.3.3.1 Read test (valid attribute)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epviment Section 3.4.4 / UFI
Application Profile

TEST TYPE: Application Profile SCORM Run-time (sged in the XSD)

DESCRIPTION: The content attempts to “get” an httte that is specified as being read

only, or read/write in the specification / profil@s stated the order of calls is not being tested
here; these are covered in the previous secti&ash different attribute that the content gets
in its lifetime should be tested. The server mbsaygs return a valid value for the attribute
being requested.

PASS: The content processes the data and contivitteexecution.
FAIL: The content reports errors, or execution esgisormally .
9.3.3.2 Read test (invalid attribute)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epniment Section 3.4.4 / UFI
Application Profile

TEST TYPE: Application Profile SCORM Run-time (spid in the XSD)

DESCRIPTION: The content attempts to “get” an httté that is specified as being write
only. This should never occur within a lifetimeaafntent execution.

PASS: The content never attempts to do this duhiedife of the test.
FAIL: The content attempts to do this.
9.3.3.3 Write test (valid attribute)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epviment Section 3.4.4 / UFI
Application Profile

TEST TYPE: Application Profile SCORM Run-time (sged in the XSD)

DESCRIPTION: The content attempts to “set” an htiie that is specified as being write
only, or read/write in the specification / profil@s stated the order of calls is not being tested
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here; these are covered in the previous secti&ash different attribute that the content sets
in its lifetime should be tested. The server magim true. (The data type is not being tested
here; that is covered in later tests).

PASS: The content processes the data and contitresxecution.

FAIL: The content reports errors, or execution eaisormally .

9.3.3.4 Write test (invalid attribute)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epviment Section 3.4.4 / UFI
Application Profile

TEST TYPE: Application Profile SCORM Run-time (spisd in the XSD)

DESCRIPTION: The content attempts to “set” an bttie that is specified as being read only.
This should never occur within a lifetime of cortterecution.

PASS: The content never attempts to do this duhiedife of the test.

FAIL: The content attempts to do this.

9.3.3.5 Array Handling

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Eoniment Section 3.4.4
TEST TYPE: Application Profile SCORM Run-time (spisd in the XSD)

DESCRIPTION: The dot notation is correct for thé BID set of an array value. This
should be performed in tandem with tests 8.3.5duitjh 8.3.5.4. For clarity the array test is
described once here and not four times.

PASS: Attribute set or got is a valid array elemegbntent continues.

FAIL: Attribute set or got is an invalid array elent — error codes returned are ignored and
content continues.

9.3.3.6 Containers

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epwiment Section 3.4.4
TEST TYPE: Application Profile SCORM Run-time (sged in the XSD)

DESCRIPTION: The content should not attempt toggetet a container attribute in the dot
notation. This should be performed in tandem we#ig 8.3.5.1 through 8.3.5.4. For clarity
this test is described once.

PASS: The content never attempts to get or sehticer attribute during the life of the test.
FAIL: The content attempts this.

9.3.3.7 GetChildren calls

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Eoviment Section 3.4.4
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TEST TYPE: Application Profile SCORM Run-time (sged in the XSD)

DESCRIPTION: calls to LMSGet(<attribute>._childreaje only allowed from certain
attributes as noted in the specification and peofilhis test should be performed in tandem
with tests 8.3.5.1 through 8.3.5.2.

PASS: Calls to the get children are in the corpéates; and the content handles the
responses.

FAIL: The calls are in the wrong places, error codee ignored and the content carries on
regardless.

9.3.3.8 Error Code validation (expected codes)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Eomiment Sections 3.4.4 and
3.3.3

TEST TYPE: Application Profile SCORM Run-time (regecified in the XSD)

DESCRIPTION: When content receives error codeshauld be able to handle the codes that
are received. The specification details which ecamtes are returned for getting / setting a
particular attribute. The content must be ableaiodhe all codes that are appropriate for the
call made.

PASS: The content can handle any valid error ctiisgsare returned (see test 9.3.3.9 for
invalid codes), and continues appropriate execution

FAIL: The content is unable to handle any codesdhareturned so that execution terminates
abnormally or content stops responding (hangs).

9.3.3.9 Error code validation (unexpected codes)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epwiment Sections 3.4.4 and
3.3.3

TEST TYPE: Application Profile SCORM Run-time (regecified in the XSD)

DESCRIPTION: When content receives error codesaraunexpected for the type of call
that has been made, then it should report to teethat the underlying LMS is unstable.

PASS: The content recognises that it has recein®zbas error code and handles this
appropriately. This response indicates a seriows ®ith the LMS and the user should be
informed.

FAIL: The content carries on regardless.
9.3.3.10Data Types are valid (sent)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Ebniment Section 3.4.4 / UFI
Application Profile

TEST TYPE: Application Profile SCORM Run-time (spid in the XSD)
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DESCRIPTION: Content sends data to the serverihsito conform to the details of the
specification / profile for that particular elemewhere the profile states that data should be
an integer between 1 and 100, for example, theteobshould send an appropriate value.
PASS: For all calls, an appropriate data valueig ® the server.

FAIL: Content sends inappropriate data.

9.3.3.11Data types are valid (valid received)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epviment Section 3.4.4 / UFI
Application Profile

TEST TYPE: Application Profile SCORM Run-time (spisd in the XSD)

DESCRIPTION: Content receives data from the settvar should conform to the details of
the specification / profile for that particular elent. For this test, the server returns valid data
for the type requested.

PASS: Data received is processed, and executidimces.

FAIL: Data received is processed, and is incoryadintified as erroneous or execution ends
abnormally.

9.3.3.12Data types are valid (invalid received)

REFERENCED SPECIFICATION: SCORM v1.2 Run-time Epviment Section 3.4.4 / UFI
Application Profile

TEST TYPE: Application Profile SCORM Run-time (spisd in the XSD)

DESCRIPTION: Content receives data from the setivatris of the wrong type or out of
range from the profile for the particular element.

PASS: Data received is processed, and the corgaliges that there is a serious error with the
LMS, and the user is informed.

FAIL: Data is received, and the content continuescation regardless.
9.3.4 Content Package Tests

The following tests are applied to content packages

9.3.4.1 Decompression test

REFERENCED SPECIFICATION: IMS Content Packagingpnfiation Model version 1.1.1
Section 2.1 (package interchange file)

TEST TYPE: Base Specification IMS Content Packagimag specified in the XSD)

DESCRIPTION: The test system will attempt to decogsp the content package. The
resulting files will then be dumped onto the fijestem.

PASS: The test system is able to decompress the PIF
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FAIL: The test system is unable to decompress the P
UNTESTED: The content is packaged on a CD or athedia and not as a single file.
9.3.4.2 Manifest Presence Test

REFERENCED SPECIFICATION: IMS Content Packagingmifation Model version 1.1.1
Section 2.2

TEST TYPE: Base Specification IMS Content Packagimag specified in the XSD)

DECRIPTION: The imsmanifest. XML file must existthe root level of the content package
and must be written in lowercase letters only.

PASS: The imsmanifest. XML file is located at thetrtevel of the package and is written in
lowercase letters.

FAIL: The imsmanifest. XML file is not located atemoot level of the package or not written
completly in lowercase letters.

9.3.4.3 Manifest schema Test

REFERENCED SPECIFICATION: IMS Content Packagingmifation Model version 1.1.1
Section 2.2

TEST TYPE: Base Specification IMS Content Packagimag specified in the XSD)

DESCRIPTION: The Content Packaging specificati@tes that all supporting schemas and
other such files that are required by the manghsuld exist at the root level of the package.
Thus, any dependent schemas must first be detedrfrioi® the manifest, and then their
presence confirmed at the root level of the package

PASS: All dependent schemas are located at thdeoeit
FAIL: Any dependent schemas are not located atdbelevel.
9.3.4.4 Manifest validation Test

REFERENCED SPECIFICATION: IMS Content Packagingmifation Model version 1.1.1
Section 4 / UFI Application Profile for Content Raging

TEST TYPE: Application Profile IMS Content Packagjifspecified in the XSD)

DESCRIPTION: the manifest file located in 8.3.2.83hnow be tested as an XML file as per
the descriptions in 8.3.3.

PASS: See section 8.3.3
FAIL: See section 8.3.3.
9.3.4.5 Manifest Resource Presence Test

REFERENCED SPECIFICATION: IMS Content Packagingnfiation Model version 1.1.1
Section 2.1 (resource)
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TEST TYPE: Base Specification IMS Content Packagimag specified in the XSD)

DESCRIPTION: The manifest should be parsed angtesence of all referenced resources
should be verified.

PASS: All referenced resources can be located ighhat they are present (as shown by the
<file> element) in the content package, or if reen@sources, then the files are found over
the internet).

FAIL: Any referenced resource cannot be located.
9.3.4.6 Manifest Completeness Test

REFERENCED SPECIFICATION: IMS Content Packagingpnfiation Model version 1.1.1
Section 2.1 (Key elements)

TEST TYPE: Base Specification IMS Content Packagimag specified in the XSD)

DESCRIPTION: The manifest should reference evengthinat is within the content package.
A list of all the resources that are present indbietent package (except the manifest itself)
should be compiled and then this should be cheagathst the manifest.

PASS: No files are present in the package thatatrdéisted in the manifest.
FAIL: Files exist in the package that are not lisite the manifest.

9.3.4.7 Organisation Default Test

TEST TYPE: Base Specification IMS Content Packadgpgcified in the XSD)

REFERENCED SPECIFICATION: IMS Content Packagingpnfiation Model version 1.1.1
Section 4 / UFI Application Profile

DESCRIPTION: The default organisation contains@REF which must only point to the ID
of an organisation.

PASS: The default IDREF for organisations pointth®ID of an organisation.

FAIL: The default IDREF for organisations pointsatmon existent ID, or to an ID that does
not belong to an organisation element.

9.3.4.8 ltem IdentifierRef to Resource Identifier Test

REFERENCED SPECIFICATION: IMS Content Packagingmifation Model version 1.1.1
Section 4 / UFI Application Profile

TEST TYPE: Base Specification IMS Content Packadspgcified in the XSD)

DESCRIPTION: The item element contains an Identfef which must point to the
identifier of a resource in the manifest.[Only e tUFI application profile — in the spec, this
is also allowed to point to other manifests]

PASS: For each item in the manifest, the Identedrpoints to the identifier of a resource in
the manifest.

26 of 35 © TELCERT 2004 TELCERT



8 July 2004 D6-1.7

FAIL: For any item in the manifest, the Identifie@Rpoints to a non existent ID, or to an ID
that does not belong to a resource element.

9.3.5 XML File Tests

The following tests are applied to XML files; beethmanifests or metadata files.
9.3.5.1 Well Formed

REFERENCED SPECIFICATION: Extensible Markup LangeidgML) 1.0, Section 2.1
TEST TYPE: Base Specification [IMS MD / LOM MD / IMCP] XSD)
DESCRIPTION: The XML within the file must be wethimed.

PASS: The XML is well formed.

FAIL: The XML is not well formed.

9.3.5.2 Internal Validation

REFERENCED SPECIFICATION: Extensible Markup LangeidgML) 1.0, Section 2.1
TEST TYPE: Base Specification IMS MD / LOM MD / IMSP (XSD)

DESCRIPTION: If the XML refers to DTD documentsX¥L schemas, then the XML must
be valid against them.

PASS: The XML validates without error against thE[Dor Schema.
FAIL: The XML fails to validate.

UNTESTED: If the XML does not refer to any othercdments, then this test does not need
to be performed.

9.3.5.3 Non-conditional Restraints Test
REFERENCED SPECIFICATION: D4 — Application Profiles
TEST TYPE: Application Profile IMS MD/ LOM MD/ IMEP (XSD)

DESCRIPTION: The XML file under test must conformall non-conditional restraints
expressed within the application profile. [NOTHistis the test of the resultant schema]

PASS: The XML document successfully validates agjaali the non-conditional rules
expressed in the application profile.

FAIL: The XML document fails to validate againstl@ast one of the non-conditional rules
expressed in the application profile.

9.3.5.4 Conditional Restraints Test

REFERENCED SPECIFICATION: D4 — Application Profiles
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TEST TYPE: Application Profile IMS MD/ LOM MD/ IMEP (XSD)

DESCRIPTION: The XML file under test must conforenall conditional restraints expressed
within the application profile. This means that XML files under test successfully validates
against each conditional rule. [NOTE - this is tbst of the conditional file]

PASS: The XML document successfully validates agfaali conditional rules.

FAIL: The XML document does not validate againgieatst one of the conditional rules.
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10 CONFORMANCE CLAIMS

10.1 Designations of conformance.

A test can have exactly one of the following states

. Pass
. Fail
. Untested

If a product fails any of the tests then it is oohformant.

If a product passes all of the tests that it itetbagainst, then it is conformant. At this stage,
there are no levels of conformance other than arpipass or fail.
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11 APPENDIX —UFI TESTS NOT RELATED TO DOCUMENTS
LISTED ABOVE

11.1 Software
REFERENCED SPECIFICATION: UFI Cad document.
TEST TYPE: Other

+ Content must be able to be executed from a welesekg a result the content must
be able to be executed from all web browsers.

» Content packages must be able to be unzipped Wingip and GZIP.

» XML files should be able to be viewed in a HTML #.€ompliant web browser
without errors being produced.

» For extended content like Shockwave or Flash theesponding player or browser
plug-in must be available for free on the internet.

11.2 Network
REFERENCED SPECIFICATION: UFI Cad document
TEST TYPE: Other

» Content must be able to function at a configuraletevork speed (default 35kbs).

* A “page” or “screen” of content must load withicanfigurable time (default 10
seconds). If the load time is more than a configleréime (default 5 seconds), a
suitable animation must be displayed to adviseuseds of the delay.

» Network is not a consideration for XML files or dent packages.

* HTTP-based communication must be able to functi@mef the client and the server
have no direct point-to-point communication, eligthey must communicate through

a HTTP proxy or the client uses an unroutable im@elP addresses with NAT-based
(Network Address Translation) connection.

11.3 Physical environment
REFERENCED SPECIFICATION: UFI cad document

TEST TYPE: Other

» Content must fit into a configurable screen sizfddIt 724x494) and be fully
operational at a configurable screen resolutiofefdeis 800x600).

» Content must not be larger than a configurableafadlefigb) size.
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11.4 Consolidated Test List

11.4.1 Environmental Tests

Tests that are confined to the hardware / softwastworking environment within which the
content is to be run.

For the platform tests, the assumption is thatésesystem is deployed on the architecture
presented in the test, and content is uploadeuktsytstem.

The envisaged test system is ultimately a web bsgst@m where the users will interact using
a web browser. Users of the system are expecteskt@Vindows or Apple Macintosh
workstations, and will use a variety of web browséihe tests in this section enumerate client
browsers and platforms. It is important to noteyéweer, that as browser technology
continues to develop, so the system should be ei$adrh new browsers.

11.4.1.1Platform Test (Intel)

REFERENCED SPECIFICATION: UFI Internal

TEST TYPE: Other

DESCRIPTION: Content must be functional when hostedn Intel / Windows / Apple
platform. {Note that Intel / Solaris x86 is not itered}.

PASS: Content can execute
FAIL: Content cannot execute

UNTESTED: Content documentation specifies thatciretent is not supported on this server
platform.

11.4.1.2Platform Test (Sun)

REFERENCED SPECIFICATION: UFI Internal

TEST TYPE: Other

DESCRIPTION: Content must be functional when hosteé Sun / Solaris platform.
PASS: Content can execute

FAIL: Content cannot execute

UNTESTED: Content documentation specifies thatcthrtent is not supported on this server
platform.

11.4.1.3Browser test: Windows / Opera / Mozilla
REFERENCED SPECIFICATION: UFI Internal

TEST TYPE: Other
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DESCRIPTION: Content must be functional when usethfa windows / opera / Mozilla
web browser

PASS: Content can execute.
FAIL: Content cannot execute.

UNTESTED: Content documentation specifies thatcireent is not supported on this client
platform.

11.4.1.4 Browser test: Windows / Internet Explorer v6
REFERENCED SPECIFICATION: UFI Internal
TEST TYPE: Other

DESCRIPTION: Content must be functional when usedhfa windows / internet explorer v6
web browser.

PASS: Content can execute.
FAIL: Content cannot execute.

UNTESTED: Content documentation specifies thatcibreent is not supported on this client
platform.

11.4.1.5Browser test: Mac / Internet Explorer v5
REFERENCED SPECIFICATION: UFI Internal
TEST TYPE: Other

DESCRIPTION: Content must be functional when usedhfa Mac / internet explorer v5
web browser.

PASS: Content can execute.
FAIL: Content cannot execute.

UNTESTED: Content documentation specifies thatcireent is not supported on this client
platform.

11.4.1.6Browser test: Mac / Safari

REFERENCED SPECIFICATION: UFI Internal

TEST TYPE: Other

DESCRIPTION: Content must be functional when usedchfa Mac / Safari web browser.
PASS: Content can execute.

FAIL: Content cannot execute.
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UNTESTED: Content documentation specifies thatcirgent is not supported on this client
platform.

11.4.1.7Browser Test: Linux / Sun Java Desktop Browser

REFERENCED SPECIFICATION: UFI Internal

TEST TYPE: Other

DESCRIPTION: Content must be functional when usethfa Linux / java desktop web
browser. (for more information see
http://wwws.sun.com/software/javadesktopsystemilsetaml).

PASS: Content can execute.

FAIL: Content cannot execute.

UNTESTED: Content documentation specifies thatcthtent is not supported on this client
platform.

11.4.1.8Network Speed Test
REFERENCED SPECIFICATION: UFI Cad document
TEST TYPE: Other

DESCRIPTION: The content must be able to functiba eonfigurable network speed.
(default 35kbs).

PASS: Content is usable at this network speed.

FAIL: Content is unusable at this network speed.

11.4.2 General Content Tests

These are tests of a general nature that mustdiedpo all content under test.
11.4.2.1Content Resolution Test

REFERENCED SPECIFICATION: UFI Cad document

TEST TYPE: Other

DESCRIPTION: Content must run at a configurablesarresolution (default 800 by 600).

PASS: Content runs at the screen resolution, and nbthe elements of the content are
missing or otherwise not displayable.

FAIL: The content fails to run at this screen resoh, or elements of the content do not
display correctly.

11.4.2.2Content Screen Size Test

REFERENCED SPECIFICATION: UFI Cad document
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TEST TYPE: Other

DESCRIPTION: Content must fit into a configurabteeen area (default 724x494) with all
of the content able to display correctly.

PASS: Content displayed correctly at this screee.si
FAIL: Content does not display correctly at thisesmn size.
11.4.2.3Content page load test

REFERENCED SPECIFICATION: UFI Cad document
TEST TYPE: Other

DESCRIPTION: Content must load each ‘page’ withinseconds of the page being opened.
PASS: Content loads each page within 10 seconds
FAIL: Content fails to load each page within 10@ads.
11.4.2.4Content Animation test

REFERENCED SPECIFICATION: UFI Cad document
TEST TYPE: Other

DESCRIPTION: If content is taking longer than 5aeds to load a page, then an animation
or message must be displayed to the user to athase of the delay.

PASS: Animation / message displayed on a slow load

FAIL: Animation / message not displayed on a sload.

11.4.2.5Graceful degradation ‘test’

REFERENCED SPECIFICATION: UFI Internal

TEST TYPE: Other

DESCRIPTION: At no point during execution shouldhtant crash, hang, become
unresponsive or otherwise end abnormally. Conteollsl never require a system process to
be killed to terminate its execution. This behavioccurring at any time during testing will
fail that test.

PASS: Content never crashes etc during testing.

FAIL: Content exhibits the behaviour above duriegting.

11.4.2.6Content spelling test

REFERENCED SPECIFICATION: UFI Internal

TEST TYPE: Other
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DESCRIPTION: The spelling of all words displayedlve content should be verified against
an external dictionary to ensure that all wordsspet correctly as defined against a reference
language for the Application Profile. Users shaubd see any words that are incorrectly spelt.
PASS: All words in the content are correctly spelt.

FAIL: Any words

11.4.2.7Content grammar test

REFERENCED SPECIFICATION: UFI Internal

TEST TYPE: Other

DESCRIPTION: The grammar of all textual elementshef content should be checked to
ensure that it is valid and well formed as defiagdinst a reference language for the
Application Profile.

PASS: Grammar is correct within the content.

FAIL: Grammar contains errors.

11.4.3 Content Package Tests

The following tests are applied to content packages

11.4.3.1Content Size

REFERENCED SPECIFICATION: UFI Cad Document

TEST TYPE: Other

DESCRIPTION: The Content should not be greater thaanfigurable (default 1gb) size

PASS: The content is less than the size specified.

FAIL: The content is not less than the size spedifi
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