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Testing Interoperability of SML & SML-IF Implementations

Change Log:
Date Person Remarks
4/4/2008 KumarPandit Created initial draft.

1. Overview

In order to progress from Candidate Recommendation status to Proposed Recommendation, SML and

SML-IF mustsatisfy the exit crite ria for Gandidate Re commendation agreed upon by the Directorand the

chairs of the SML Working Group. Ata minimum, the W3C process document requires thateach
spedfication hawe at least one implementation of ea ch feature, and preferably two inter-operable

implementations; additional e xit criteria may be (and often are) agreed by the Dire ctor and chairs. As a
consequence, the basic requirementforour test plan is that the SML WG must construct a test suite

suitable fordocumenting (a) which features of the spechawve been implementedand (b) for each feature

implemented more than once, whether the implementations are consistent and interoperable. This
document defines the approach adopted by the SML working group to meet that goal . Fhe-SME-we+king
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This is defined in the following sections:

1. Testpackaging

Teststorage and organization
Testexecution

Analyzing test results

Test Gases

vk wnN

2. Test Packaging
Each test inwolves processinga setof schema/rule documents and instance documents. There are two
basicapproaches to package these documents.
1. Keep each documentin its own file and have a test-description file per test that points to files
inwvolved in that test.

Although this method saves disk space byeliminating duplication of files, it has the following

disadvantages:
a. Change to a single file potentiallyaffe cts multiple tests.
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b. The test-description file muststore information about file category
(definition/instance/rule), file URLs (aliases), schema-completeness, rule bindings, etc.
In otherwords, this file must define and use syntax thatis alreadydefined for the SML-
IF files.

c. Sendinga complete test case to someoneis complicated because one needs to carefully
copy all required filesand the assodated test-description file.

d. A testhamess musthave additional code mustbe written thatunderstands how to use
the information in the test-description file.

2. Package all files required fora test ina single SML-IF file.

Although this method requires more disk-space than the previous method, the a ctual amount of
disk space additional disk-space isinsignificant compared to currentdisk sizes. This method has
the following advantages:

a. Changesto each testare localized to that test.

b. No special syntaxneeds to be invented because SML-IF alreadydefinesit.

c. Sendinga complete test case to someone is easybe cause one needs to send only 1 file.

d. An SML-IF consumer already knows how to process an SML-IF file therefore thatpart

does nothave to be implemented bya testhamess.

In view of the abowe, each SML test case is packaged in a single SML-IF file. There is onlyone exception.
Testing non-embedded documents pointed to bya locator element requires multiple files per test.
Howeer, since support for the locator element is optional, that test is not induded in interoperability
testing. Note that a test for the locatorelementis still required to prove thatan implementation, that
supports locatorelements, processes them correctly.

3. TestStorage and Organization
Test cases and assodiated files are stored on W3Cservers so that they can be accessed by people who
need them. There are less than 200 test cases that cover SML & SML-IF. This allows the test cases to be
storedina relativelyflatdirectorystructure. Theyare stored under the sml directoryin the cvs
repository as shown below.
e SML
o test
= testsForRequiredFeatures
= testsForOptionalFeatures
= documentation

The testsForRequiredFeatures directoryhas the SML-IF files that contain tests for the required features.

The testsForOptionalFeatures directory has the SML-IF files that contain tests for the optional features.
The documentation directory has testdocumentation, induding this document.

| 9/24/2008 10:38 PMA4/15/20087:07-PM Page 20f5




N o b w N R

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

4. Test Execution

How the test case filesare supplied to a testhamess and how the test hamess is invoked depends on
each implementation. This documentdoes not define requirements for the following:

1. Hardware configuration

2. Operating Systemor its version

3. Testexecution behaviorof any test hamess.

5. Analyzing Test Results

As mentioned earlier the SML working group is required to have atleast one implementation of each
SML & SML-IF feature and atleast two inter-operable implementations. The process of determining
whetherall features are covered by the test cases cannotbe automated. The working group must
determine this based on a review of the test cases. Howewer, the inter-operability can be determined in
anautomated fashion.

For the purpose of this testplan, two implementations are said to be interoperable if they produce
identical model validation result for each test case that tests a required feature of SML and SML-IF. Two
implementations are allowed to produce a diffe rent model validation result fora test case that tests an
optional feature.

Comparing test results is trivial where the results indicate a valid model. Comparing test results where a
model is invalidis notso easy. Thisis be cause a model could be invalid because of a number of reasons
and the SML & SML-IF specifications do not define an inter-operable way to encode or compare the
reasons. This is because of the following:

1. The SMLspedification does not define the orderin which model validity assessment steps must
be carried out. One implementation mayewaluate id constraints before Schematron constraints
and some other implementation maydoitin the reverse order.

2. The SML spedification does not define whether model validation muststop at the firsterror and
whetherall possible errors are retumed to the invoker. This combined with the previousitem
can result in two implementations producing two different results for the same invalid model.

3. The SML/SML-IF spedifications do not define spedific error codes or error messages that
represent an error condition. This means thateven though two i mplementations find the same
errorina model, they mayproduce differenterror codes/messages. There is nointer-operable
wayto compare them.

As a result of these difficulties, this test document does not require automated granular comparison of
test results between two different implementations. The result comparison islimited to comparing
model validityas a Boolean value.

Ea ch partidpatingimplementation must pass each test that tests a required feature. A test is said to
pass if the actual model validity result, e xpressed as a Boolean value, is identical to the expected result.
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If an implementation produces descriptive error messages when model validityis assessed, such

messages are compared manually with the results from otherimplementations for the same model. The

comparison of such error messages cannot be automated for reasons mentioned earlier.

The name of ea ch testfile indudes the test name followed by the e xpected result. This obviates the
need to maintain a separate test metadata file. Forexample,

id-constraint-Ke yMissing-invalid.xml
ref-dangling-valid.xml

6. Test Cases
As defined earlier, model validation results are compared asa Boolean value. Test cases are written such

that they focus on a single issue ata time and consequently they result in a single model validation
error. This avoids ambiguity in cases where a model maybe invalid due to multiple reasons.

The following sections lists all test cases used forinte roperability testing. Theyare divided in 2 parts,
1. Tests for required features:

Erdhpartdpadnsimplermenintien st passalltasis i thisseetion: These features are

"required" in the sense that conforming processors mustsupport them. Ifany partial

implementations participate in the testing effort, those partial implementations maynot passall
of tests in this group.

2. Tests for optional features:
Notall implementations support optional features, therefore the behaviorof animplementation
cannot be reliably compared with that of another when an optional feature is involved. An
implementation maysilentlyignore the presence of an optional feature orit mayproduce a fatal
error orit mayproduce a wamingif required by SML or SML-IF spedification.

Tests for Required Features
tbd

Tests for Optional Features

Tbd
Open Issues
1. We need to specify behavior when an optional feature is not supported. e Formatted: Numbered+ Level:1 +
. . . . . NumberingStyle:1, 2, 3, ... + Startat: 1 +
2. Define directory structure to hold files related to interop testing. AlignmentiLeft + Alignedat: 0.25"+ Indent
at: 0.5"
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3. Need to decide test result format.
Decide whether two implementations are allowed to produce a different model validation result
for a test case that tests an optional feature.

5. Need test cases for validation of SML-IF format.
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