Data Constellation *-

The Constellation

Query Language

A semantic modeling and query language

Clifford Heath




Who am |

® Software product designer (HP then start-ups)




Who am |

® Software product designer (HP then start-ups)

® 30 years in the software industry




Who am |

® Software product designer (HP then start-ups)

® 30 years in the software industry

® S/W Development tools and languages




Who am |

® Software product designer (HP then start-ups)
® 30 years in the software industry

® S/W Development tools and languages

® Software deployment products (ManageSoft)




Who am |

® Software product designer (HP then start-ups)
® 30 years in the software industry

® S/W Development tools and languages

® Software deployment products (ManageSoft)

® Each product larger than 1 million LOC




Who am |

® Software product designer (HP then start-ups)
® 30 years in the software industry

® S/W Development tools and languages

® Software deployment products (ManageSoft)

® Each product larger than 1 million LOC

® |Large enterprises, products and deployments




Who am |

® Software product designer (HP then start-ups)
® 30 years in the software industry

® S/W Development tools and languages

® Software deployment products (ManageSoft)

® Each product larger than 1 million LOC
® |Large enterprises, products and deployments

® Manufacturers, banks, telcos, governments




Who am |

® Software product designer (HP then start-ups)
® 30 years in the software industry

® S/W Development tools and languages

® Software deployment products (ManageSoft)

® Each product larger than 1 million LOC
® |Large enterprises, products and deployments
® Manufacturers, banks, telcos, governments

® Millions of corporate desktops and servers
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Goals

of the Constellation Query Language

Include all capabilities of ORM2
Use plain text with minimal markup & math

As close to natural language as possible

Strictly limit the use of reserved phrases

Express queries able to surpass SQL
Support non-English derivatives

Generate both object and relational code




Simple ORM2 Example

family- ... is of ... / is called family-

"Directorship”

attended / was attended by

Employee

(.Nr)

{P—f ]
djpects /[ is difected by

4began on appointment-

5 listed

hoard meeﬁlng

Meeting

— Company
_ (.Name)
is held by [ hel

)

supervises / is supervised by

2

works at / employs

CompanyDirectorEmployee

This and all other ORM2 examples were created using NORMA, the Natural ORM2 Architect



Relational model

Person

K]
K

BirthCrate
EmployesComparyMarme
EmployesfManagerMr
Ernployear

FarnilyMarne

aivenMame
Managerlz_eo

]

e

G

Works at

Attendance

Meetinglate

AttendeeFarmilyMHame
AttendeeGivenMame
PMestingCornparyanne

MeatinglsBoardhesating

%

o Directorship

sppointrnentDate
_ormparyame
DirectarFarnilyMarme
Directoraivenkamme

G

B

Company

_ormparyMame
IsListed




Vocabulary

vocabulary CompanyDirectorEmployment;

Every CQL declaration is in a Vocabulary

Not “Schema” or “Model”, though it is both
White space is not significant

Comments conform to C++ style




Value Types

r----‘ﬁ
iNamE|
J

. . .

CompanyName 1s written as String(48):;

EmployeeNr 1s written as Integer;

Course 1s written as String(2)
restricted to {'A'.. E', 'PW'};

Each definition creates or implies two ValueTypes (no Data Types)

ValueType parameters (Length and Scale) are not yet user-extendable




Terms

Case sensitive

Single word (soon to be multiple)

Normally in TitleCase (that's not mandatory)
A term may have synonyms in this or other

vocabularies

All colours used for illustration only:

Terms are

Blue for

Orange for and
Green for other words




Unit conversions

9.80665 m sec”-2 converts to gravity;
5/9 degC + 32 converts to degF;

A library of more than 5oo conversions
and constants is available.

1 newton m converts to joule / joules;
1055.06 joule converts to britishthermalunit approximately;
0.8945 usdollar converts to australiadollar ephemeral;




Unit conversions

9.80665 m sec”-2 converts to gravity;
5/9 degC + 32 converts to degF;

A library of more than 5oo conversions
and constants is available.

1 newton m converts to joule / joules;
1055.06 joule converts to britishthermalunit approximately;
0.8945 usdollar converts to australiadollar ephemeral;

Conversion between compatible units is automatic.
Incompatible conversions are rejected.
Any unit having no conversion is assumed fundamental.
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Fact Types

{ 1900/01/01.. }

»
’----‘_

: \
Date

was born on birth- -\

Person at most one
restricted to { “1900/01/01" .. };

Person was born at at most one birth-Place;
Meeting is board meeting
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Entity Types

ORM2 -

IS called / is of

CQL Company 1is identified by its Name;

Means the same as ...

CompanyName 1s written as Name;

Company 1s i1dentified by CompanyName where
Company has one CompanyName,
CompanyName 1s of at most one Company;




Entity Types

ORM2 -

IS called / is of

CQL Company 1is identified by its Name;

Means the same as ...

CompanyName 1s written as Name;

Company 1s i1dentified by CompanyName where
Company has one CompanyName,
CompanyName 1s of at most one Company;

Custom reading:

Company is identified by its Name where
Company is called CompanyName;




One-to-one fact types

|
Claim — (. .
{ (.ID) ]—ED Incident
concerns /i

Claim concerns at most one Incident,
Incident is of one Claim;




One-to-one fact types

l
{ ?I?[';;' __: [ Incident

concerns./ |

Claim concerns at most“one Incident,
Incident is of one Claim;

Two unigueness constraints require two readings




One-to-one fact types

|
Claim — (. .
{ (.ID) Incident
concerns /|

Incident 1s identified by Claim where
Claim concerns at most one Incident,
Incident is of one Claim;




Composite Identification

Person

family- ... is of ... / is called family-

Person is identified by given Name and family Name where
Person has one given-Name,

given Name is of Person,
family-Name is of Person,
Person 1s called at most one family Name;

... Iwo Fact Types, each with 2 readings!




Hyphens -new

An un-spaced hyphen between two non-terms is
ignored, e.g. semi-trailer

A hyphen between a term and a non-term
(adjective) introduces a new local term

e e.g.given- , -donné

A hyphen with one adjacent space introduces a
local term (with perhaps > 2 words)

e e.g.original- tax

Local terms need only one introduction

In other cases, a hyphen means arithmetic minus
e e.g. between two terms, or before digits
Local terms are used in binding fact types




Subtypes

1
[ Manager :
]

Employee
(.Nr)

Q--

Manager is a kind of Employee;




Subtypes

(non-identifying

i

[ Manager : supertype)
]
]

) Employee
islceo (.NF) i—

supervises / is supervised by

L |
L J

Employee is a kind of Person identified by its Nr;
Manager is a kind of Employee;

Multiple supertypes are allowed




Subtypes

[ Manager supertype)

Employee
(.Nr)

supervises / is supervised by

Employee is a kinﬂ of Person identified by its Nr;
Manager is a kind of Employee;

Employee is supervised by at most one Manager [acyclic];
Manager is ceos




Objectified Fact Types

"Directorship”

cts / is di

Directorship is where
Person directs Company,
Company is directed by at least one Person;
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Objectified Fact Types

"Directorship”

cts / is di

Directorship is whére
Person (as Director) directs Company,
Company is directed by at least one Director;

and then we can:

Directorship began on one appointment-Date;




Objectified Fact Types

"Directorship (.Id)"

Directorship 1s identified by its Id where
Person (as Director) directs Company,
Company is directed by at least one Director:;

External identification




Ternary and higher

StudentParticipation is where
Student School in Activity,
Student Activity at most one School;

School
(.Name)

7

. - . F i .
IS nrﬂllhq in #,ﬁanctm 5

\ @
Student . Activity
= =)

(.Name)J L{.Name}

... represents ... in ...




Ternary and higher

StudentParticipation is where
Student School in Activity,
Student Activity at most one School;

School
(.Name)

7

. - . F i .
isfenrollad in Jsanctiops

xh @
Student . Activity
= =)

(.Name)J L{.Name}

... represents .. *in
subset constraint:

Student rePresents School in Activity
only 1 if*“School sanctions Activity;




Mandatory / Exclusive

elther Employee 1s ceo
or Employee 1s supervised by Manager but not both;

Mandatory and exclusive

I
[
jattendex
[

Employee
(.Nr)

supervises [ is supervised by




Mandatory / Exclusive

for each Employee exactly one of these holds:
that Employee is ceo,
that Employee is supervised by some Manager;

Mandatory and exclusive

I
[
jattendex
[

Employee
(.Nr)

supervises [ is supervised by




Mandatory / Exclusive

for each Employee exactly one of these holds:
that Employee 1is ced}
that Employee is supeéervised by some Manager;

Mandatory and exclusive

I
[
jattendex
[

Employee
(.Nr)

supervises [ is supervised by

Also mandatory non-exclusive (®) “(atleast one)
Exclusive non-mandatory X) (at most one)




Equivalence

Event 1s 1n Series
if and only if
Event has Nuinber;

Events which are in a series must all have a number
and vice versa




Join constraints

—1 [ Product ]
/‘iﬁ___ L (.ID) J
is for

{ PurchaseOrderltem

L €

P . matches

PurchaseOrdegLﬁem matches SalesOrderItem
only'if PurchaseOrderItem is for Product
and SalesOrderItem is for Product;




Join constraints

— | - [Product]
/%-" .

{ PurchaseOrderltem

L €

™ A= B— rTIatChES

PurchaseOrderItem matches SalesOrderItem
only if PurchaseOrderItem is for Product
and SalesOrderItem is for Prﬂducth}v

Is the same instance in both clauses




Join constraints

—1 [Product]
/%..__

{ PurchaseOrderltem

L €

™ A= B— rTIatChES

PurchaseOrderItem matches SalesOrderItem
only if PurchaseOrderItem is for Product
and SalesOrderItem is for Product;

Is the same instance in both clauses

In theory, any number of clauses can be joined
(the join path may be of any length)




Fact Instances

Value Type: BREIEEERS Uk Kol gfol-Tok i Al
Entity Type: ESuisEhshiautelelele d NI

@yl e it Jiven Name 'Fred' is of Person,
Person was born at birth Place 'Ballarat’;

... hote the join over Person

Join Contraction: given Name 'Fred' is of Person

who was born at birth Place 'Ballarat’;

... the contracted form isn’t implemented yet!




Joins

e Joins occur when 2+ role references are bound

e Multiple bindings are possible using adjectives or role names

e Subscripts are a fall-back

e Subtyping joins may be implicit (if unambiguous):

o Objectification jOiﬂS (new syntax, not implemented).

Directorship (where Person Company)
Date,
Company




Insurance Fact Types

Driver is a kind of Person;

Vehiclelncident is a kind of Incident;

Driving is where Driver Vehiclelncident;
Vehiclelncident Intoxication;

DrivingCharge is where Driving Charge;

DrivingCharge

These definitions support the join example that follows.




Join Types

Population name

example:
given Name 'Barry' Person who family
Name 'Smith' and Driving (where Person

Incident which Claim 4738)

Intoxication 'marijuana’ and
DrivingCharge (where Driving Charge
‘driving under the influence’) ;

[

Fact type readings are taken from the Insurance example at http://dataconstellation.com




Join Types

Ordinary joins

example: .
given Name 'Barryy’ Persan who family
Name '‘Smith' and Driving (wheéte Person

Incident which Clé{qn yels)

Intoxication 'marijuana’ and
DrivingCharge (where Driving Charge
‘driving under the influence’) ;

[

Ordinary joins can also use comma, except in some constraints.

Fact type readings are taken from the Insurance example at http://dataconstellation.com
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Ordinary joins

example: ) "
given Name 'Barryy’ Persan who has family
Name '‘Smith' and Driving (wheéte Person

Incident which Clé{qn yels)
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Join Types

Ordinary joins

example: » .
given Name 'Barryy Pprsan who has family
Name 'Smith' and Driving (wheéte'Person

Incident which Cl&{m 4738)
Intoxication 'marijuara’ and
DrivingCharge (where Drivinga"
‘driving under the influence’)

Ordinary joins can also use comma, except in some constraints.

Fact type readings are taken from the Insurance example at http://dataconstellation.com




Join Types

Subtyping joins (implicit)
Not

example: .

given Name 'Barty' is of Refson who i

Name 'Smith' ghd Briving (where Person
Incident which Claim 4738)
Intoxication 'marijuana’ and

DrivingCharge (where Driving Charge

‘driving under the influence’) '

[

Driving is where Driver Vehiclelncident;

Fact type readings are taken from the Insurance example at http://dataconstellation.com




Join Types

example:
given Name 'Barry' Person who family
Name 'Smith “and Driving (where Person

# In.éldent which CIalmy4738)

.' Intoxma’uon marljuar)a"and
DrlvmgCtzfarge (whe‘rg Drwmg Charge
drlvmg 'Under the‘mﬂuence )

[

Value joins

Fact type readings are taken from the Insurance example at http://dataconstellation.com




Join Types

example:
given Name 'Barry' Person who family
Name 'Smith' and Driving (where Person
Incident which is o Claim 4738)
Intoxication 'marijtiana’ and
DrivingCharge (where Drivipg Charge
‘driving under the irhfluencé’) '

[

Objectification joins

Fact type readings are taken from the Insurance example at http://dataconstellation.com




Join Types

example:

given Name 'Barry' Person who family

Name 'Smith' and Driving (where Pe.i:‘son
Incident which Claim 4%738)
Intoxication 'mgﬁjg.ana' and

DrivingCharge (where Driving'res

‘driving under the influence’)

Contractions

Fact type readings are taken from the Insurance example at http://dataconstellation.com




Business Context Note

Person one (as opposed to

as agreed on 20
Aug 2009 by Bill, Jim) Name;

® Applies to constraint, fact type, object type
® A note with arbitrary text (matching parens)

® To record rationale, goal, or agreement

“so that”

“In order to”
“as opposed to”
“to avoid”

® "“as agreed by”, "as agreed on <DATE> by"”




Deontic Constraints

Event Series if and only if
Event Number
(otherwise Organisers);

Man at most one
(otherwise Hefner) Woman:

® Supported by all constraint types
® |dentified by an Enforcement action
® c.g. “alert”, "SMS”, “email”, "log”
® Action is applied in respect of an Agent

" 11 /4 1 "

® cqg.” , ,




Generated CQL

Company is identified by its Name where
Company i8 called CompanyName;
Company 18 listed;

Meeting 18 identified by Date and Meeting is board meeting and Company where
Meeting held on one Date,
Meeting is board meeting,
Company held Meeting,
Meeting 18 held by one Company;

Person 18 identified by given-Name and family-Name where
Person has one given-Name,
given-Name is of Person,
family-Name is of Person,
Person 18 called at most one family-Name;
Person was born on at most one birth-Date;
Attendance is where
Person (as Attendee) attended Meeting,
Meeting was attended by Attendee;
Directorship is where
Person (as Director) directs Company,
Company is8 directed by at least one Director;
Directorship began on one appointment-Date;

Employee 18 a kind of Person identified by its Nr;
Employee works at one Company,
Company employs Employee;

Manager 18 a kind of Employee;

Employee is supervised by at most one Manager [acyclic],
Manager supervises Employee;

Manager 18 CeoO;




Queries




Simple Query

Person given Name ‘Daniel’?

... a contraction of the value join:

Person given Name,
given Name = ‘Daniel’?




Deriving Fact Types

Person Company ‘Acme, Inc’,
Person family Name?




Deriving Fact Types

ICIMINAVEING Company:
Company Person
who family Name;




Deriving Fact Types

ICIMINAVEING Company:
Company Person
who family Name;

family Name Company?
family Name Company ‘Acme, Inc'?
family Name 'Heath’ Company?




Deriving Fact Types

ICIMINAVEING Company:
Company Person
who family Name;

family Name Company?
family Name Company ‘Acme, Inc'?
family Name 'Heath’ Company?

Note that if a company has two directors
from the same family, only one fact is derived.




Units conversion

Area is written as Real in mm#2;

Pane Area:

Pane

Width * Height Compatibility

Is checked

Pane: Conversion
Pane Area, Area >= 5 foot/ 2;“EEEEEIEIEE




“returning”

family Name Company:
Person Company,
Person family Name,
returning Person,
by Company;

® “returning” makes Person.given_name available

® Causes result set to be non-first-normal-form (N1NF)
® “returning by” applies sorting

® Inner join semantics apply if family Name is unknown




“returning” Is transitive

Person:
maybe Person Date,
maybe Person Employee,
Employee EmployeeNr,
returning birth Date, EmployeeNr;

Person
Name ‘Smith’?

Doesn’t just return Person and family Name,
but also birth Date and EmployeeNr if known




Transitive queries

Employee Manager:
Employee Manager [transitive];

Employee Manager,
Manager Name ‘Joe’?




Transitive queries

Employee Manager:
Employee Manager [transitive];

Employee Manager
who Name ‘Joe’?




either/or

Name Company:
Person Company or
Person Company,
Person Name;




Date and Time

Person :
Person Date,
Date < Now - 18 years;

Person
Person Date
which 18 years ago;




Aggregation functions

Company SalaryBill:
SalaryBill (is sum of Salary in
Employee Salary) and
Employee Company;




Metamodel



Object Types

Role

Concept ) _|=§ r — ]

_| )
plays [ is played by sls
.. h role

is independent

FactType
(.Id)

: { 'separate’, 'partitioned’ }

provides identification




and Readings

[vﬂ:ahularv ]—ﬁ__

is called

role- ... is n:

.-l' "'..

contains / beldngs to A5 called
Role

me of ...

Cnncept

i Adjective |

{ has role-

RoleRe

: W p—
leading- _"

has trailing-

plays [/ is played by

.. hag ...

Term synonyms
are not shown

FactTy
(.Id)

PE]

r RoleSequence
L (.Id)

s ]nlms for

Lisin ... +J|:|5'|t'|un

)

has [ is for




RoleRef

{ 'neuter’, 'personal’, 'masculine’, 'feminine’ }

— T rR leS
,A(Ennceth— 'J L DE{'E]‘:EI:'I.]IEI'IEE

... place in ...

4has output-

is traversed by [ traverses
4. has ... join

A join that traverses to or from an objectified fact type may lack one (phantom) role

Copyright © 2009 Data Constellation



Value Types

'

ValueRestriction —
(.Id)

ValueRange ]

allows

is of [ has

has maximume- i5 inclusive
Parameter

Is a parameter of / has|parameterLalled

is sybtype of super- / is supertype of

()T »

.. for ... applies to ...




Vocabulary
(Name)

includes

IS funiiamental
|

@1

is derived fri:nm base-

.




Constraints

r Constraint ]

Vocabulary e =
(Name) e

S

C

-

7 (.Id)
is of [ is called

ontains [/ belongs to

haj role- [/ applies to

( . ..
| ValueRestriction ]

[ SetConstraint ]

”

RingConstraint

has [ applies to

[ ContextNote
L (.Id)

' Enforcement
(.Code)

. , Agent
(.Name)

requires / applies to

notifies

A deontic constraint is identified by its enforcement action

SetComparisopoles

=2

[ SetEqualityConstraint J

.

{2..}

4

! . RoleSequence
... has in ... position ...

ACOVers

Copyright © 2009 Data Constellation



Populations

’ =y

Il Literal }

[
repréentsﬁ IS re ented by
[

Lexical representation unless a string e— Value (UalueTvpe]
L}

‘;‘is a string

y — —

is of / is in has ; S

Instance

[Uncahularv

(Name) 7 (.Id)
iﬂCllﬂﬂDS / NQS to fficludes / belongs To /
F4
)
'

Population

.

—_— %
H RoleValue
¥

is of / has includes / belnngs‘tﬂx

%
%

Example and Reference populations\are standard
indudesf fulfils

FactType
(.Id)

includes / belongs to




Contex

(Euncept )—

has / apﬂp‘ﬁ-cﬁ to

{ ‘because’, 'as_opposed_to', 'so_that, to_avoid’ }

[

—— ContextNoteKind !
%

FactType
(.Id)

Constraint
(.Id)

has [/ applies to

(.Id)
— [ Agent

L L{.Name}
is according to / claims
3—[Agreement]

was added by [/ covers was reached by [ agreed on

ContextNote hEEIiSfﬂr

===
! Date !

| Trpp——




CQL Generation
from ORM?2




ORM2 Example

"Directorship”

{1900/01/01.. } T
o #d:ﬁ / is difected by
| —
J

was born on birth- 4began on appointment-

family- ... is of ... / is called family-

5 listed

hoard meet!ng
— L‘nmpany]

_ (.Name)
is held by [ hel

Meeting

attended / was attended by

2

works at / employs

Employee

(.Nr) J

supervises / is supervised by

This and all other ORM2 examples were created using NORMA, the Natural ORM2 Architect



Generated CQL

Company is identified by its Name where
Company i8 called CompanyName;
Company 18 listed;

Meeting 18 identified by Date and Meeting is board meeting and Company where
Meeting held on one Date,
Meeting is board meeting,
Company held Meeting,
Meeting 18 held by one Company;

Person 18 identified by given-Name and family-Name where
Person has one given-Name,
given-Name is of Person,
family-Name is of Person,
Person 18 called at most one family-Name;
Person was born on at most one birth-Date;
Attendance is where
Person (as Attendee) attended Meeting,
Meeting was attended by Attendee;
Directorship is where
Person (as Director) directs Company,
Company is8 directed by at least one Director;
Directorship began on one appointment-Date;

Employee 18 a kind of Person identified by its Nr;
Employee works at one Company,
Company employs Employee;

Manager 18 a kind of Employee;

Employee is supervised by at most one Manager [acyclic],
Manager supervises Employee;

Manager 18 CeoO;




Relational Mapping




Mapping procedure

® Create a Reference (arc) for each many:1 and 1:1

® This includes subtypes, which are 1:1
® Binarize objectified fact types

® Mark tentative status for all object types
® Value Types absorbed unless independent, Entity Types not.

terate until no new decisions made:

o |

® Disregard existing final decisions, then

® Objectified unaries are absorbed

® An ET is always absorbed into an ET that identifies it

® If ET has more than one reference to it and has functional
dependencies that can’t absorb it, it's a table (3NF)
If this object has one or more mandatory non-identifying roles that
can absorb it, do that (this might flip some 1:1 references)

® If this object has no functional dependencies apart from its
identifying roles, it can be absorbed

® Finally a non-absorbed VT with FDs is a table




SQL Generation

Person : Directorship
BirthDate AppointrnentDate
EmploveeZompanyMane _orparyMarne

EmployeeManagertr DirectorFamilyMame

EmployesMr Attendance CirectoraivenMane

FarnilyMarne AtterdeeFarnilyMHarne E
GivenMarmne AttendeeGivenMNane
ManagerIsteo MeetingCornparyMame
E Peatimglrake
MeetinglsBoardMeeting

K
K

Works at

L

Company
'?| CompanyMame

Employs ] I=Listed

Simplified: Foreign keys to nullable columns require an indexed VIEW




withesses
i

narie

clairn_id
contact_phone
streat

city

postcode
Found_property
title
state_digit

QL Generation

lost_items
7 id

" | claim_id

" | description

purchase_place

purchase_ptice

purchaze_date

damaged_ properties
id

clairn_id

streat

city

postcode

awWner_namea

phone

state_digit

underwriting_answe|
id

clairn_id

aCCUrtEnce_count

question_id
oceurrence_count_old
affirmative

underwriting_questic

i
sequence
subsequence

happy_path
question

vehicle _incidents
clairn_id

datetime

streat

ity

postcode

descrption

tawed _lacation
loss_type_id
prevvious_darnage_descript
reasan

diving_persan_id
hospital_blood_test_rasult
driving_breath_test_result
haspital_narne
diving_unlicensed_reason
driwing_noncaonsent_reasor
dtiving_charge
diiving_charge_is_watming
repott_datetime
repat_narme
report_officer_narne
report_police_report
repor_station_narme
weaather

speed
darnaged_parts_mask
repaired_boy
repaired_cost
repaired_bill_paid

lacked

alarmned

irnrnabilizer
braken_glass_Found
recovered_location
recovered_datetime
boning_cornpany
towing_address
towying_phone
diver_relationship
is_daraged
police_attanded
report_why _not_reported
diving_breath_test_petfon
diving_charges_pending
repott_officer_contact
haspital_by _armbulance
hospital_attended
haspital _address
haspital_contact
hospital_doctor
hospital_blood_test_perfarr

hn=nital attended dars

claims

id

p_year

p_state

p_product

p_serial
lodgernent_datetime
lodgernent_pearsan_id
file_number

" |handled_by
subrnitted
lodgernent_relationship
T |imported_date

statuz

" |lodged_by_insured

notes

T

id

claim_id
text
created_at
creatad_by

products
product_code
alias
description

states

state_digit
stake_narne
state_code

loss _types
7 id

loss_class
loss_cause
loss_datail
liability_code
imvalves_driving
is_single_wehicla

third_parties
id

clairn_id
wehicle_registration
madel_year
inzuker_narne
wehicle_typa_id
person_id

vehicle types

7 id
T |rodel
make

" |badge
custar_type

parties

id
patty_is_a_company
camnpany_cantact_person_id
title

Famnily _name
given_nare
birth_date
hore_phane
business_phone

ernail

rmabile_phone
preferrad_contact_rnethod
aCCupation
addrazs_straet
address_city
address_postcode
postal_streat
postal_city
postal_postcade
license_nurmber
licensa_typa
licensa_year
license_restrictions
abn

license_expiry
address_state_digit
postal_state_diqit
preferrad_contact_time
is_licensad

driving

policies
p_ear
p_state
p_praduct
p_setial
application
insured_id
itc_clairned
pol_extetnal_ref
start_date
axpiny_date
statuz
gst_reqgistered

cover_types

cover_type_code
cower_type_name

covers

id

p_year

p_state
p_praduct
p_setial
cover_type_code
asset_jd
glass_cower

§ &

Schema has been modified to suit a Rails application

assets

id

wehicle_win
wehicle_rnodel_year
wehicle_registration
wehicle_tyvpe_id
wehicle_rnodifications

wehicle_finance_institution_nan
wehicle_registration_expiry




CEEATE TABLE Attendance

iz

wrarchar (45
rarchar (48
wrarchar (45

AttendeeFami lyliame
Attendeeziveniame

Heet ingCompanylatne
Meetinglhate datetime
MeetinglIsBoardMeet ing hit

THNIQUE (AttendeeszivenMName, AttendeeFauni lyNaune

CREATE TAELE Company

=0

CompanyMNamme varchar (45
I=zLi=zted bit
THNIQUE [ Companyliame

CEEATE TAELE Directorship

iz

Companyiaaoe warchar (48

DirectorFami lyliame warchar (48
Directorciveniame varchar (45
AppointwentDate datetime
THNIQUE (DirectorGivenhame
FOEEIGH EEY [ CompanyMNaune
FEFERENCES Cowmpany [ Companylatoe

DirectorFami lvyiame

CEELATE TAELE Ferson

varchar (48
Fiveniatme warchar (48
Birthhate datet ime

Emp loveeCompanyMame warchar (43
Emp loveeManagerhr int

Emmp loveelNE int

ManagerI=Cen bit

THIQUE [ GivenMNagne, FamnilyDNaane

Fami lyMName

MHeetingDate

Companyhiame

MeetinglIzsEBoardMeeting, HMeetingCompanyMaane




SQL

CEEATE TABLE Directorship |
—— Directorship began on
Appointmenthate
—— Directorship i= where
Companvyiame
—— Directorship i=s where
DirectorFami lyName
—— Directorship is where
Directorziveniame
THIQUE (DirectorGiveniMame,
FOREIGH EEY [(Companvyliame)

appolntment-Date,
datetime NOT NULL,
Director directs Company and Company 13 callecd
varchar (48) NOT NULL,
Director directs Company and mavhe family-NNam
warchar (48) MNULL,
Director directs Company and Person has given
varchar (48) NOT NULL,
DirectorFamillyMame, CompanvyiNaane) |
EEFERENCES Company |(CompanvyiMame)
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Generated SQL - today

® Tables

® Columns

® Primary keys / Unique constraints
® Foreign Key constraints

® |Indexes over views where needed

® CHECK constraints




Object-Oriented
Mapping




Object-Oriented Mapping

® A Vocabulary becomes a module/package
® Objectified fact types are binarized
® Every object type becomes a class

® Every role has setter/getter (unary or array)




Constellation API

® Constellation is a population of fact
instances over a vocabulary

® No new/delete, just assert/deny

® Every instance is of an object type

® No raw values

® No duplicate instances in a constellation

® Instances are fully cross-referenced

® Every role’s counterpart




Ruby API

® Uses meta programming

® Extends Ruby’s class/module metamodel
® Relationship methods create role pairs
® Implements multiple inheritance

® Supports verbalisation (though not yet using the

readings)




module CompanyDirectorEmployee R u by

class CompanyName = String
value_type :length == 48
end

class Company
identified_by :company_name
one_to_one :company_name, :mandatory == true # See CompanyName.company
maybe :i1s_listed

end

class Person

identified_by :given_name, :family_name

has_one :birth_date, :class == Date # See Date.all_person_as_birth_date

has_one :family_name, :class == Name # See Name.all_person_as_family_name

has_one :given_name, :class == Name, :mandatory == true # See Name.all_person_as_given_
end

class Directorship
ldentified_by :director, :company
has_one :company, :mandatory == true # See Company.all_directorship
has_one :director, :class == Person, :mandatory == true # See Person.all_directorship_a
has_one :appointment_date, :class == Date, :mandatory == true # See Date.all_directorsh
end

class Employee = Person
ldentified_by :employee_nr




No need to
generate the code

® Simply ‘require’ the CQL
® ActiveFacts generates and eval’s Ruby
® Open classes allow you to extend them

® No need to edit generated code




Pe rS i Ste n Ce (not fully implemented yet)

® Ruby classes are correlated with tables
through reflection of table names (only!)

® Column names are matched with roles




Persistence Model

® One query for each user action

® Each query yields a constellation
® Modify the constellation, then

® One save()

® Constraints enforced on save

® Changes are saved transactionally




Future work

® API Persistence and DBMS adapters

® Queries, including drag-drop GUI

® Other languages (natural and computer)
® APRIMO, a web-hosted semantic designer
® Reverse engineering

® Automatic migration




Demonstrations
and Questions




Clifford Heath

Available for consulting and training

http://dataconstellation.com/
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