Business rules and
BREX in a real
project

215t of June 2022, Renton

Joakim Lundqvist

Joakim.lundqvist@saabgroup.com




Agenda

* Project assumptions

* Process

* Development BREX data modules
« Creation of test cases

 Why use a BREX data module?

« BREX checker

« Demo

e |Lessons learned




Project assumptions

« S1000D Issue 4.1
* Production System (are in use)
 Layered BREX

 Business rules are agreed

« Example for this presentation is the “Random list prefix”
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Analysis

« Search and locate affected chapters in the specification
 Read and understand the specification
« Understand the functions in the production system and limitations

» Discuss the project “actual” requirements
* Include suppliers and partners
* Include cost

Implementation Development of
of BREX BR

Al
pggl\zlé)i(l of Approval of BR

« Discuss and decide (if possible) the desired output result (hard
copy/IETP/communication with other DB)

) Verification of Development of
BREX BREX
T~




Development of BR

« Business rules decision points

e Other decisions




2.2

Chap 3.9.5.1.3 Common construct - Lists

Business rules decisions points (to take):

» define simple and unordered lists and their usage
» use of the attribute listltemPrefix

Random list
Description: The element <randomList> contains random lists. It can contain applicability
information, a title and the list items themselves.

There are two types of random lists:
—  simple - recognized by the value "p£ 01" of the attribute 1istTtemPrefix

- unordered - recognized by the default value "p£ 02" of the attribute ListItemPrefix
giving the following default sequence of prefix: [-][][-]

The difference between a simple random list and an unordered random list becomes visible
when presented. Refer to Chap 6.2.2.

Each list item, on any level, can consist of one or more paragraphs.

The use of the element <randomList> within the element <action> (in the fault Schema)
is limited to one level.

Markup element: <randomList> (0)
Attributes:
Attributes:

- applicRefId (0), the applicability information. Refer to Chap 3.9.5.3.

— 1d(0), the identifier of the element <sequentialList>. Referto Chap 3.9.5.2.1.2.

- changeType (0), changeMark (O)and reascnForUpdateRefIds (0),
change indications. Refer to Chap 3.9.5.2.1.1

— Chap36.1istItemPrefix (0), the indicator whether the list is a simple list or an
unordered list. This attribute can have the following values:

o« "pf01"-"pf99"where"pf02"is the default value. Refer to Chap 3.9.6.1.

Business rule decision point ERDP-51-00109 - Use of the attribute 1istItemPrefix:

Decide whether to use the attribute 1istItemPrefix, which values to use and

allocate suitable definitions to the values. Refer to Chap 3.9.6.1.

Table 29 1istTtemPrefix - Prefix for list items of random/unordered lists

Allowable values

$1000D interpretation (see note)

"mEOL”

"DEO2"
(default value)

"pfO el

"o fO4n

"o EQ 5

"o EO 6"

" EQT

"oE51"-"pE9YT

Simple

(No prefix, only indent)

Unorder [], [*], [-]

(Depending on list level, prefix with short dash for first level,

bullet for second, and short dash for third level - ISOpub:
bull, dash)

Dash [-]
(short dash - 1SOpub: dash)

Disc [@]
(filled circle in circle - ISOamsb: ocir)

Circle [O]
(outline - ISOpub: cir)

Square [T]
(outline - 1SOtech: square)

Bullet [¢]
(outline - 1ISOpub: bull)

Auvailable for projects
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Chapter 3.9.3, Authoring — Warning, cautions
and notes

 listlitemPrefix (O), this element is used to indicate whether the list
is a simple list or an unordered list, thus giving the prefix at the
presentation. This attribute can have the following values (Refer
to Chap 3.9.6.1):

¢ "pf01" - no prefix (just an indenture) | -
. "pf03" - prefix [-] used in notes only |
« "pfO7" - prefix [e] used in warnings and cautions only

Note

The prefix value pf01, pfO3 or pfO7 has to be
chosen instead of the default prefix of pf02.

Approval of Approval of BR




BR approved, Chap 3.9.5.2.1.3

« Simple or unordered lists
 The normal usage is to use the unordered list.

« The default value of the attribute listltemPrefix for
unordered list is “pf02”.

 The simple list can only be used in exceptional cases. e
For the simple list the value “pf01” must be used.

» The differences between simple and unordered lists are the -
layout:
« simple list has no prefix
» unordered list has the following sequence of prefix [-][*][-].

~




BR approved, Chap 3.9.6.1

e Table29 listItemPrefix - Prefix for list items of
random/unordered lists

Allowable values S1000D interpretation

pfO1 Simple —

(No prefix, only indent) ‘
pf02 Unorder [‘], [.], [‘] Imp(l;rgeRrE;tion Develtg)Fr{nentof
(default value) (Depending on list level, prefix with short dash for first level,

bullet for second, and short dash for third level - ISOpub: bull,

dash)
pf03 prefix [-] used in notes only - -
pf07 prefix [e] used in warnings and cautions only

 Verification of Development of
BREX BREX

 No other values are allowed
» pf04 — pfO6 or pfO8 — pf99




Layered BREX/Why use BREX data
modules?

« Layers of BREX
 Mandatory for a project BREX because S1000D default
BREX must be used

» More easy to control the development of the project BREX

« Why use BREX
« Check that the project business rules are followed

* More stringent than the S1000D XML schemas
« Cost saving

\ Layer 1: S1000D BR /
\ Layer 2: Civil aviation BR /

\ Layer 3. Project BR /

Implementation

eeeeeeeeeeeee



Development of BREX

« (Can/should this BR be a BREX rule?

« Start to analyze Business Rules, ex:
« N/A

* Must not be used
- The element <infoName> is mandatory
* The attribute enterpriseCode must contain the permitted
CAGE for the RPC Aﬁg\gg;mf Appm’v;'ofsa
* Not all Business rules are possible to test \ -

« S2000M, PLCS and SCORM must not be used for project. =

The default and normal usage for simple or unordered lists must be to u
the unordered list. The default value for attribute |listltemPrefix must be
"pf02". The simple list can only be used in exceptjonal cases. For the

simple list the value "pf01" must be used.




Creation of layered BREX data modules

* Required high skills in XML and XPath

* No special tools are required to create the BREX

Implementaton ~ Development of




BREX DM — Creation

Business rule:

* The default and normal usage for simple or unordered lists must be to
use the unordered list. The default value for attribute listltemPrefix
must be "pf02". The simple list can only be used in exceptional cases.
For the simple list the value "pfO1" must be used.

BREX DM:

» <structureObjectRule> i

« <objectPath>//@listltemPrefix[not(ancestor::note or
ancestor::caution or ancestor::warning)]</objectPath>

* <objectUse> The default and normal ... Text from BR prom—e —e—
...</objectUse> = '

* <objectValue valueForm="single"
valueAllowed="pf01">...</objectValue> -

« <objectValue valueForm="single"
valueAllowed="pf02">...</objectValue>

« </structureObjectRule>




BREX DM — Creation, cont.

Chap 3.9.3:

» The prefix value pf01, pfO3 (note) or pf07 (warning and caution)
has to be chosen instead of the default prefix of pfO2.

BREX DM:
» <structureObjectRule> o |
« <objectPath>//@listitemPrefix[ancestor::note]</objectPath>
« <objectUse> The default and normal ...Text from BR

- </O bjeCtuse> Ai;ggl‘z’z)’(' of Approv;I of BR
« <objectValue valueForm="single" ‘ |
valueAllowed="pf01">...</objectValue> -

« <objectValue valueForm="single"
valueAllowed="pf03">...</objectValue>

» </structureObjectRule>




BREX DM — Creation, cont.

Chap 3.9.3:
* The prefix value pf01, pfO3 (note) or pf07 (warning and
caution) has to be chosen instead of the default prefix of pf02.
BREX DM: e |
* <structureObjectRule> ——

» <objectPath>//@listitemPrefix[ancestor::caution or
ancestor::warning]</objectPath>

« <objectUse>...</objectUse>

« <objectValue valueForm="single"
valueAllowed="pf01">...</objectValue>

» <objectValue valueForm="single"
valueAllowed="pf07">...</objectValue>

» </structureObjectRule>




Creation of test cases

The test cases must include errors and no errors

* OQutside the production system

* For the development of the BREX
* Import and export

« Enables testing of all possible errors g | e
* Inside the production system

Verification of the production system BREX functionality
« Problem to create all possible errors

* Import and export - -

* Production of technical information




BREX checker

* Internal BREX checker
* Inside the production system

 External BREX checker
» Use for BREX development and test cases
» Subcontractors
» As a check before import/export
* Check before delivery
« Batch check




External BREX checker — What do

You need?

 ABREXchecker =
. An XSLT Parser 8
« S1000D Default BREX
* Project BREX DM

e DM to be tested

it Project XML DTD/gthema  Sthemadesign  XSLf¥Query Althentic DB Convert omser Tools _ax
EH HE 5 $@ - - @ I ¥ Do g F e 6L
465 =title=Test not valid according to Brex</itle> | Elements o x
466 o <parax {2} title
467 =] ) listitem
468 <title>This is an optional element</title>
469 = <listitem:
470 <para=An listltern with ancestor element randomList with an attribute listhernPrefix = "pi03". </paraz
471 <flistltem> =
472 =] <ligtltern=
473 <para=Mext listhern/para in an element randomList with an attribute listitemPrefix = “pl3". </para= -
a7a i
Tent Girid Schema Authentic Browser
Xk OMC-HR 3-A-00-00-00-004-0226-D_001-01_55-U5, 21| | fiADMC-Denver-A-01-00-00-00B-920A-A_000-03_SX-Us.xml q p  Ptributes o x
Messages x
Z sl mimlE 3|58 x|
@ Flle CDokument\als 1510000 Denver_201 ZDemo_brexchecker DMC-Denver-A-01-00-00-00B-0204-A_000-03_SH-USxml is valid.
Ertities X .
=
Ent armp 2 =~
J]]| e Ent apos =
Messages | HPath \om\ine Findin Files | Findin Schemas | Find in %BRL | Charts Ent gt = v
MLpy Professional Edtion ve0sg rel, 2 Registered to Thomas Hardelin (sasb AB) ©11998-2012 Altova GmbH Ln 467, Col 7 UM

Valid according to the corresponding
S1000D XML Schema.

Verification of

BREX




Demo of BREX with BREX checker

1. Abat file creates an new XSLT ($tempbrex.xsl) from S1000D
BREX

2. Run test on all *.xml in current folder with the new XSLT
(Stempbrex.xsl)

3. Pause on the bat file
4. Analyze errors (file size > 0 kb)

5. The bat file starts again and creates a new XSLT
($tempbrex_1.xsl) from project BREX

6. Pause on the bat file

7. Run a new test on all *.xml in current folder with the new XSLT
(Stempbrex_1.xsl)

8. Analyze errors (file size > 0 kb) Now it's time for a demol

l <g:=-
2 ! DM ixml
g

MSRSLEXE \
=




Lessons learned (SAAB experiences)

« Many parameters for a Business rules decision

* Need to have high skills in the specification to have knowledge about
all affected chapters for a decision

« BREX doesn't parse against itself!
* Only to the next layered level

 For some XML Schemas (issue 4.1) there are no <brexDmRef>
* Need to have good knowledge in the production system (limitations)

 Good communication between development of business rules and
development of the BREX

* Re-decisions will be required when starting the development of the
BREX

« Astand alone BREX checker for the development of BREX is
required
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