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EXAMPLE: IMPROVING DATA MODELLING CONSISTENCY:
SMALL SCALE CONTENT GENERALISATION (GENIE)
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SEMIAUTOMATING SCHEMA DEVELOPMENT: GENIE

@8 GenlE Editor
4, Map Document
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MXD
= FME Server
ArcGIS Workspace e GML 2 GDB GDB to COU GML
XML <xml /> Workbench Workbench
exchange
E\IgTCEErTIElgI% GML Application T3 =
Schema GO Publisher Workflow GO Loader Workflow
& config config
3. ETL

Components
ShapeChange
Oracle DDL . ‘ CONTENTDISTRICT STORE (CDS$) \

1. Logical Model 2. Schema

Testing and Continuous Integration
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1. ENSURING CONSISTENCY BETWEEN CONTENT
STORES USING PROFILING AND FLATTING RULES

GenlE (Generalising Information Engine 5

g GenlE - On ew

GenlE - Version Control Settings
ontent Store Models
ontent Store Mo
\pplicationSchem enlE Content Model (Logical)
ore Common Models
enlE Universal Content Model -Themes
Administrative Boundaries
Land Use
Buildings and Structures
Communications
Height
Heritage
Hydrolegy
Land Cover
Landform
= Mamed Places
& ‘[z District Content Implementation Models

«FeatureType»
Ordnance Survey Feature::
OrdnanceSurveyFeature

I

id: CharacterString

«FeatureType»
Structures::AbstractStructure

«Voidable»
+ physicalLevel: LevelCode

«FeatureType»
Building

«FeatureType»
Glasshouse

+ extent: GM_Surface

+ buildingForm: BuildingFormValue

+ buildingSite: BuildingSiteValue

+ classification: GlasshouseClassificationValue
+ extent: GM_Surface

y Qranance



1. ENSURING CONSISTENCY BETWEEN CONTENT
STORES USING PROFILING AND FLATTING RULES

e ————

Attrnibutes n

# extent GM_Surface Public geometry

W buildingsite BuildingSiteValue Public

# buildingForm BuildingFormVal... Public

B Attribute (buildingSite) Motes Constraints Redefines Tagged Values
2 Attribute (buildingSite)
= from BuildingSiteValue
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1. ENSURING CONSISTENCY BETWEEN CONTENT
STORES USING PROFILING AND FLATTING RULES

= Attribute (extent)
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Il. TEST SCENARIOS FOR TDD OF IMPLEMENTATION
SCHEMA

Test-driven development (TDD) is a software development process
that relies on the repetition of a very short development cycle: first the
developer writes an (initially failling) automated test case that defines a
desired improvement or new function, then produces the minimum
amount of code to pass that test, and ...

Test-driven development - Wikipedia, the free encyclopedia
en.wikipedia org/wiki/Test-driven_development

TDD of implementation schema requires two inputs:
1. Logical Model describing data structure
2. Encoding Rules for implementation schema
Logical - DDL
Logical > GML
Logical > GDB
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Il. TEST SCENARIOS FOR TDD OF IMPLEMENTATION

QA UENMA

M DatabaseSchemsas - Microsoft Visual Studic (Administrator) J Y1 | QuickLaunch (Ctrl+Q) P - B x
FILE EDIT VIEEW NCRUNCH PROJECT BUILD DEBUG TEAM TOOLS VISUALSYN  TEST ANALYZE 'WINDOW  HELP signin [
- B2 W + @ | pStet~ () - |Debug ~ | A _: n 1.
é‘ MCrunch Tests == LU SV T T T o At T R SE LTI Sl InsertElectricity Tr...elntoSchema feature InsertForeShorelntoSchema.feature InsertBuildingintoSchema.feature ¥  Solution Explorer : S e T
@ N ini i =
2 g » i i Feature: InsertAdministrativeBoundaryIntoSchema + el =
iy LA ILN z To confirm the AdministrativeBoundary table is correct 7 (e [ AU =l e
=) No tests are queued for Insert valid and invalid data Search Solution Explorer (Ctrl+:) L
3 2 .
7 Mame allPr.. |8 And confirm expected number of fields ‘ 7
=l And check default values are create on insert —_ k] Solution ‘DatabaseSchemsas' (2 projects)
g b DatabaseSchemas.Steps
é‘ [=® Background: Test Domain Values for AdministrativeBoundary =

L] Given the following domain values are defined for "Administrativelevel™

|value |

e Created EA Document 2=
County |
| Template to allow test
analyst to automatically

District itoSchema.feature

Civil Parish

[E# Scenario: Count fields in database and confirm the expected number

L Given I have a (DS database connection using the connection file located under “"DATABASECONNECTIONCDS™ eature
. When I count the number of fields in the table "ADMINISTRATIVEBOUNDARY LN™
L] Then I confirm that number of fields is "3"

generate Background

El» Scenario: Confirm the field types and length

L] Given I have a CD5 database connection using the connection file located under "DATABASECONNECTIONCDS™
. Then the table "ADMINISTRATIVESOUNDARY LN" should have the fields b [J InsertRailwayTrackintaSchema feature
| Field | type | tength | WuLlable | b [ InsertRoadLinkintoSchema.feature
| ™ | vaRCHARZ | 33 | u | b [J InsertRoadMNodelntoSchema feature
| CLASSIFICATION| VARCHAR2 | 15 | n | b [ InsertStandingWaterlntoSchema.feature
L And the table "AI?F'IINISTRATIVEEOUNDARV_LN_LT“ should have the fields » DInsertTidaIBoundaryIntoS.:hamafeature
I ;;;‘:TRY I ;ﬁngEOMETRY I Eength I J’:‘JuLtabLe I 4 GInsertWatercourselntoSchama.feature
b [J InsertWatercourseLinkintoSchema feature
¥ App.config
Scenario: Confirm Geometry and Srid have the correct types - Geometry of specific type and Spatial Reference ) packages.config

Given I have a CDS database connection using the connection file located under "DATABASECONNECTIONCDS™
Then the "VERSIONED" table "ADMINISTRATIVEBOUNDARY LN" should have a Geometry Type of "LINE" and a Spatial Reference of "277p8"

=1 Seenaric: Confirm Table is Versioned
L Given I have a CDS database connection using the connection file located under “DATABASECONNECTIONCDS™
[&] Then the table “ADMINISTRATIVEBOUNDARY LN™ is wersioned

> Scenario: Insert Valid Record into Table (ADMINISTRATIVEBOUNDARY_LN)

. .
.
splratlon. (0]
L] Given I have a CD5 database connection using the connection file located under "DATABASECONNECTIONCDS™ .
. and if the feature identified in table "ADMINISTRATIVEBOUNDARY LN" and field "ID" with value "{B6994805-7509-2682-E046-448 auto matlcal I enerate
. When I create a feature to insert into the target table "ADMINISTRATIVEBOUNDARY LN™
L

And the feature has the following fields

| Fieldname | Fieldvalue | SimpleFieldTypeDescriptor | A
| 1o | {BE99AGBS-78D9-2682-EB48-A4BA2E2C5563} | String | eS Scenarlos
| GEOMETRY | geometry | Geometry |
| CLASSIFICATION | Country | string |
- And tha Fastire haoe M1 inc® acamete
100% ~| 4

-~
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I1l. SEMI-AUTOMATED GENERATION OF SCHEMA

GO Loader to automatically generate DDL from
GML

% GO Loader 17.4 - " 1
File Tools Help

[ &l

Home  About Get Started Examples  Application schemas  Transformations  Output Targets

XML Schema

Feature Catalogue

ShapeChange

SQL DDL /
FI Processing application oo S T
schemas for geographic o I
information I g
. Generate GML application schemas, HTML
feature catalogues and other representations
— Get Started
+ N ‘ —|> «F‘e‘d» Building “Eie.ld”. sssssss ;.i:;;.:. ine. In EA
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OS Open Map - Local

(Beta)

~

0S5 OpenMap backdrop map
Released in Beta, this is the most detailed street-
level open data vector mapping product available.

I/Learn more |
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A high-level view of Britain's road 1 %

generalised geometry and networl
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OS Open Names (Beta)
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OS Street View

Boundary-Line over 05 VectorMap District

The full hierarchy of British administrative and

electoral boundaries, as shown on Election Maps.

'S

05 Street View
A generalised and simplified street level raster
map, ideal for city-centre plans.
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OS OPEN DATA PRODUCT DEVELOPMENT

» Trained Technical Product Management teams to focus on spending more
time on defining the logical model

« Set up documentation templates to automatically generate feature catalogue
for technical specification and automatically generate schema (GML)

afeatureTypen
Common Transport
Elements::TransportNode

avoidablex»
+ validFrom: DateTime
+ validTo: DateTime [0..1]

RoadNode
RoadMode features are added at the start and end of every RoadLink feature. Where roads connect at the same
level a single RoadMode feature is captured.

ufeatureTypes
Road Transport Network::RoadNode

ik bics The following table identifies the attribution the RoadNode feature can carry and their descriptions, including the
+ formOfRoadNode: FormOfRoadNodeValue. $ data type and multiplicity.
IDefinition: A point representing either the start/end of a highway or connectivity between two or more

RoadLink features.

IDefinition: Description of the function of a road node in the road transport network.

e:FormOfRoadNodeValue ngth: 20 ultiplicity: [1]

IDefinition: The location of the node.
[Type: GM_Point Llultipli:ity: [1]

Legend
[} NsPIRE Feature Type
. OS OpenMap Roads Feature Type
[ code List
i Enumeration

= 2 ™ O d



BENEFITS OF MODEL DRIVEN APPROACH

Implementation schema can by automatically derived from the logical model using consistent
encoding rules (i.e. flattening rules)

. Removes need for expensive resources to perform basic schema development— use
their skill for tuning, software development etc.

. Removes manual interpretation of logical model — resulting in inconsistencies
. Significantly reduces development time
Automation results in:
. Consistency
. Repeatability
. Re-usable toolset

Was able to train non-modelling staff to use the tools to develop schema and related resources
(technical specification, tests)

Automated Test framework essential for ensuring that implementation schema reflected logical
model




BENEFITS OF MODEL DRIVEN APPROACH

Product Development — Open Data Mandate to develop 3 new products by March 2015!

Two small product development teams responsible for creating beta products
re-using GenlE architecture

No requirement to use scare IS resources — as product development
consultants able to re-use tools to automatically generate schemas from logical
models

Wow — its only taken me a couple of hours to create the product
schema (GML) and database schema (DDL).

We thought this would take several days!!

....Damn - I've now got to concentrate on the generalisation and
data quality rules as thought this would be much harder

Quote: Lucy Diamond (Product Development Consultant)
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Debbie Wilson
Debbie.wilson@os.uk

0Sis Britain’s mapping agency. To find out more about us, go to os.uk. If you'd like to talk to us, call +44 (0)3456 050505. For the hard of hearing, use Textphone +44 (0)2380 056146.
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