OpenSpirit "Carto" Service

The Next Generation
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Applications can’t readily access data

& - Inconsistent, limited, or missing project
. catalogs

% _ Inconsistent formats

& - Mixed platforms

- Wrong/unknown units and coordinates
+# - Allowable values differ

UNIX Wmdows

<’

Applications don’t interoperate

+# - No sharing of user interaction
events

+ - No sharing of data change events
.@.@ . - Inconsistent user interface
conventions

— No shared displays
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KXY | Approaches to Integration |

One unified “standard” database

- POSC
- PPDM

Buy applications from a
single vendor

o-00-61-0@
o-¢ @ "o

-
:

Transfer data
— Geoshare - OpenSpirit
— other CopySync

%
¢
&

\ “@’ OpenSpirit
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Use common middleware
- OpenSpirit

Y o OpenSpirit
3



Make your G&G data available

View data from any project anywhere in your network
y prof y Y through your GIS tools

f Plus applications
from 24+ other
vendors

One-step data transfer between any Section Viewer

- % |

Connect Your

_ OpenSplrlt enabled datstore
Applications <

© A

CopySync o 3D Viéwer - * Excel Adapter' Scan Utility

\ user & data
interaction access

user % data
interaction access

Connect Your SEGY
Databases

* = in development

" - OpenSpirit
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Al \What OpenSpirit is NOT

e An end-user G & G application
— We do provide viewers for demonstration or
installation QC purposes.
e A database

— We help you write applications which feed on multiple
databases implemented by other vendors and
integrate with other applications from these vendors.

e A GIS

- We must integrate location information from multiple
sources.

- We write the "glue" to tie 3 party implementations
into our framework, much like the data providers.

Y o OpenSpirit
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Application Vendor

Application

Application Vendor

Application

A2D
Earth Decision Sciences

ESRI (OpenSpirit ArcView Exension)

Hampson-Russell (Veritas)

Knowledge Systems Inc.

Microsoft (OpenSpirit Excel Adaptor)

Nutec Energy Senvices
Norsar

OpenSpirit Corporation

0204

Silverwire Adaptor *
Gocad

ArcView

elLog
Emerge
ISMap
PRO4D
Strata

Predict

Excel

Prima
Seismic Modeling

3D Viewer ™
DataSelector

Scan Utility -
Section Viewer
TabSelector »

Peleton
Prime Geoscience
Seismic Micro-Technology

SIS, GeoQuest

SIS, Merak (OpenSpirit
Adaptor)

SIS, Petrel

VoxelVision

* - prototype

Wellview *

PrimeView
Kingdom

Charisma
Flogrid
GeoViz

IESX

Inside Reality
MathCube
PowerPlan
SimCube
VarianceCube

Peep

Petrel

GigaViz
TerraStudio

Y o OpenSpirit
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Al Framework Components

Services Business Objects
= Project

= Attribute Query = Projectset \
= Copy = Wellbore List
= Reference Value " Well
= Units - we::b&"ge
n i . e
oot St Descriptor - Well ik

) = Well Velocity > Data
= User Alias = Drilling Target Module
= Notification (events) = Earth Model

= Horizon and Horizon Properties
i = Fault
_Interaction Events = 2D Seismic Line and Dataset

- Object Selection = 3D Seismic Survey and Datas:et/
* Data Selection » Stratigraphic Grid
= Data Change
= Area of Interest (AOI) = Platform/Bay/Slot Drilling
= Point of Interest (POI) = Tra_rjecto_ry & Trajectory Stations Data
= Cursor Location = Drill String & BHA Components Module

= GIS Feature Selection Casing/Liner

in development ¢® OpenSpirit
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Problem: Normalize Specifications

Projection parameter names from OW

Load Data

Normalize projection
parameter names

OSP Data Provider

Projection parameter

name mappings

Display CRS

Ry < |1

& OpenSpirig
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!_M} Problem: Broad platform req's |

e Languages:
— Java
- C#
- C++
e Operating Systems
- Windows
— UNIX

e Difficulties and solutions not discussed here

Y o OpenSpirit
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A8 Primary Functions of Carto

e "Tag" all locations with a CRS

— Done by "data providers", which are written by
developers unfamiliar with geodesy

e Transform between CRS's when necessary
- End-users are mostly unfamiliar with geodesy

e Express CRS in various ways for save/restore
and exchange with other software

e Support custom system creation

- I.e., support dialogs such as currently in OpenWorks
and GeoFrame applications.

Y o OpenSpirit
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Implementation

i )

ESRI I Mentor I Blue Marblel
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Carto Service Factories

cd Factory Classes

wintefaces
CoordinafeSeryice

e w SstenFmom e v Systeniey) - CoomlingteReference System

pameieyShing) © Systemiey

getEFeocertic SystesFaciony ) | Geocentie SystemFactons

getEeogaohic SystemFacton ) - Geogmohic SystesFaciony

getFmyeckon SystesmFactony ) Poyeckion SystesmFactony

et lferical SystemFacton ) | Yerical! SystermFaciony

geitComoouwrd SystemFactony) | Compownd SystemFacton:

getErginesnng SvstemFactony ) | Enginesdng System Factony

getSvetemExpotFomats]) ¢ Shieg )]

getSystenExponten'Shing) - Systesm Expoder

createFammeteriet o opersoint efemaee Refemnce Catalog) | Farsmeterset

createdea(Shing, Shing) P ABz

getFedefired dea s de s Corsb@ints) - Aeal]

oregte A s0e sogobion (Shing, Shaeg, Sheg) o AeisOe sedobion

getPredefined (AxizDe sorobion Constaints) | AzizDesorabion)}

getPredefined (FaraameterDe sodolion Constaints) | ParameterDeserdotion ]

find Altemate Projection Svstes o opergoidt.efeence Aefemnce Catalog, Coom'inade 2o, Coom'inade 2d) @ Profection Systes
fAind Altermate GeogEakical Systea fzom oper soict. efemree Refemnce Catalog, Coominate 20, Coomlinate 2d) @ Geogaphic System

winterfaces winterfaces
Geocerfrics ysfemFaciony Geographic? ysfemFaciory

winterfaces winterfaces winterface winterfaces

FoF ok F F F FF R FF o+ o+

Projections ysfemPaciary Verdical Sy sfermFacfory Camgound S psfenmFacfary EngineeringSysfenmFactory

Y o OpenSpirit
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raphic System Factory

cd Geographic System Factory/

«interfaces
Geograghic S psfemfaciony

cregte(Shing, Shing, Axslesedobion)], GeodelicOatuim, Geocertic Systen, GeogEohic Trensfom [f) | Geogmokic Systen
getFredefined (Geog@akic Systes Corstraints) | Geograohie System|]

getPedefined (Geopmokic fensfom Wethod Corstraints) | Geogmohic Tensfomlethod [7

oreghe Tignsfomr (Shimg, Shimg, Aea, Sidmg, Geograohic farsfomidethod, Peramederset) @ Sinple Geog@aokic Tansfom
getPedefined (Sinple Geogaakic Tensfom Constaints) ¢ Simple Geogmohic Tersfom ]

create ramsfon (Sting, Shing, Aea, Shing, Siaple Geogaohic Tersfom () - Compowrd Seog@akic Tensfom
getFredefined (Compound Geographic Tansfom Constzinds) & Compouwnd Geograohic Transfom ]

cregteDetun (Shing, ENiosoid, Pimelfeddian, Ama, Siing, Shing, Sidmg) - Geodetic Debum

getFredefned (GeodeticOatur Conelaints) | GeodedicOztum|]

cegte Usinglrondiz(Shing, com.opensoict.enit. Dowble Quantity, cos openspidtanit. Dowble Quantite) - ENliosoid
cregte Lring Eccerticity(Shing, cos ooersoidt.oerit Dowble G arifty, cor ooersoidt.orit. Double G arhity) © Ellipzoid
oegte UsingFlathening (Sking, com openspinterit Dowhle Quantity, com opergpint.erit Dowble Quartity) © ENipzoid

ore e Lsinodr verme Flatte ning (Siing, cor .opersoidt.emit Dowhle Quartity, com opersaidt.onit. Dowble Gy arbity) - Elliosoid
getFredefined (ENpsoid Consbaintz) © ENipzoid [}

cregtePimelfeddiar (Siing, com opersoidt.unit Dowhle GQuantity) | Primeifeddizn

getFredefined Priceleddiar Corstaints) | Primeldeddizn]

R,

Referenced Systes interf
«interfaces «lnra acfe»
Geographics ysfem ENigsaid

getilaie () - Sting

getER S ECode )  irkeger

getSemidaiordxis]) ; com apensoiit.aat.Oouhle Quantity
et Semilirordds ) [ cor operspifter it Douhle Guankity
getEccemticity() : oo opersoidt.enit Dowble G amtity
getFlathening () con o soint.rit Do bl e Quantity
getivvermeFlattering () - con ooersoidt.erit. Dowble Guarkity
getRemadis]) | Shimg

gettatlon Uit © com.apensofit.onit. Linit
gebHeightlni]) com operspint.wmit. Linit
getDgtu () ;. GeodedicOatu

gebFefered Tensfom () - GeogrEphie Tansfom ]

+ o+ o+ o+

+ o+ o+ o+ o+ o+ 4

«interfaces

«interfaces

GeodeficOafunm «interfaces

Geograghic Trarsion

getiiame) © Shimg PrirreMeridian
getEPSGCode ) @ inbeger
getENiosoid )  ENipsoid
getFimelfesdiar]) - Pimelfeddian
getdmes OflEe) - Az

getChgir Descripdion (0 Sting
getReaadie]) o Shing
getRealizationEpock ) & Shing
getSoope] @ Shimg

getilame () - Sting

getER S ECode () Arheger

getdes Ol @ Aea

et Seope ) - SEeg

getRemadiz() ; Shing

et Syshear ) ¢ Geograohic Systenr
et To Systes ) - Geoga@ohic Syshem

getiizie] ; Shirg

getEFTECode]) | frteger

getEeenwichlorgitude () conr .opergoint.emit. Dowble Guamtity
getReraniz) - Siing

+ o+ o+ o+

4+ o+ 4+ 4+

o+ F o+ o+ o+ o+ +

| / \]

winterfaces ainterfaces
LimpleGeographkic Transfarn CompoundGeagraphic Transfarnt
+  getiketod) | GeogEohic Trersfombeirod + getTacsfomPathl o Siwole Geogeokic Trensfom 7
+ getPamasters)) | Paaanetersst

& OpenSpirit
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cd Supported Systems

winterfaces
CoordinafeRefererces ysfent

getiiase ) - Shimg

getER TG Code ) | irbeger

getRemanhs]) | Shiag

gedile vl - Syshea ey

getiimensions] | it

gebdxislesoiotions]) ;A sOesedotion [}

tramafomr (Coominge 2d, hoolean) | Coomimabe 2d

trarsfom (Coomingte, hoolean) © Coominate

tramsfomr SedesiCoom inate 2d Sede s, hoolean) - Coominate X Sedes
tramsfomr SedesiCoom inate Seres, hoolean) © Coomirate Serdes

PR

ainterfaces winterfaces ainterfaces
FeacenfricSysient Yerfioalspsfen Canrpowtd 5y sfen

+  getlinit( ; cos.opergointamit, it +  getledicalDatun ) ; Verics!| Datuar
+ getfefered Tansfoms) | Geocerdic Tarsfom)]| |+ gebPosiiveklbl @ boolean

getSudFos Lritl) | com opersoint.u et Linit
getliedica!Uinit]) : com operspidt.umit Uit
getliedics! System () o Vedical Systes

getHonzonta! Systen () - CoominateRefemnce Syshea

+ o+ o+ o+

winterfaces
Referenced Sy sfent

getRefermnee) | CoominateRefemnoe System
o e foRefermroe Poied 2d [ - Poird2d [T
o e foRefemmce Pointljl © Point]

2o wetFmaRefeenee (Poirt 20 [0 - Poirk2d [}
conwerFmomAefeenes Poirtlf) | Point]

o+ o+ o+ o+

winterfaces winterfaces winterfaces
Geograghic S ysfent ProjeciionSysfent Ergineeringsysfent
+  gedlatlon it () - cosr.opessoidtemit Uit +  gedlinitl) oo opersoiitaeit Uit +  getCorwersion () - Emgineedmy Corremsion
+ gebheightUnit] @ oo opessoidt omit Uit +  gedPmiechion Corvemsion ) © Prfection Cor version +  getiudace Uit com opersoiatamit. Uinit
+  gedfefered Tansfbom e - Feogaohic Tamsfom 7 + gelFefred TEnsbmse) - FPryection Tamsfom ] +  getledical Uit | com opersoiat.amit. Uit

Y o OpenSpirit
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B Compound Systems

CompoundSystem CompoundSystem CompoundSystem
| |
VerticalSystem VerticalSystem VerticalSystem
: GeographicSystem GeographicSystem
ProjectedSystem (2D) (3D)

VerticalSystem defines vertical axis

VerticalSystem defines vertical axis

0204

VerticalSystem defines offset from
zero defined by GeographicSystem.

Y o OpenSpirit
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cd Search Constraints /

SearchConstraints

+ name: String
+ epsgCode: Integer

GeographicTransfor mbethod Constraint=

GeodeticOatumConstraints SystemSearchConstraint=

+ isRewersible: Boolzan

ellipsoid: Ellipsoid +
primehderidian: Frimehderidian +
areal0fllza: Area

+ o+ + 4+

dimensions: Integer
axes: AuisDescription]

realizationEpoch: String

GeographicTransfor mConstraints

EllipsoidConstrairt=

+ area: Area

Geographic SystemConstraints

i

+ referanceSystem: GeocentricSystem
+  fromSystemn: GeographicSystem + datum
+ toSystem: FeographicSystem

: Geodetichatum

+ o+t o+ o+

minimumSemibdajorfxis: com.openspirtunit.CoubleQuantity
maximumSemibdajorfxis: com.openspint.unit.CroobleQuantiby
minimumSemibinorf:is: com.openspirt.unit.DoubleQuantity
ma<imumSemibdinorfxiz: com.openspint.unit.CroobleQuantity
minimumEceentricity: com.openspinit.unit.CoubleCuantity
maximumEceentriciby: com.openspirit.unit. Double Quantity
minimumFlattening: com.openspirit.unit.CoubleQuantity
maximumFlattening: com.openspint.unit.DoobleQuantity
minimumlnwverseFlattening: com.openspint.unit.CoubleQuantity
maximumlnwerseFlattening: com.openspirit.unit.Double Quantity

PrimeberidianConstraint=

+ minimum&reenwichLongitude: com.openspirit.unit.Double Quantity
+ maximumGreennichLongitude: com.openspirt.unit.DoublaQuantity

SimpleGeographicTransformConstraints

Compound Geographi cTransfor mConstraints

+ method: GeoagraphicTransformbdethod
+ parameters: ParameterSet

a,

transformslzed: SimpletGeographicTransform]]

0204
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C2

Application

A

Server S

: Application

Y o OpenSpirit
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) i
Ll Systems, Conversions, Transforms \

Engineering Engineering
Conjersion Compound Compound
Vertical Projection Projection Vertical
Projection
Conversion . .
Geographic Geographic
i Geographic
,/"/—_Geodetic\\\/' w
.. Datum .~ : -
----------- Geocentric Geocentric

Geocentric
Transforms
Y o OpenSpirit
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Normalizing Datum "Binding"

"Early binding" of
datum & transform (to WGS84)

Capture CRS definition in OSP terms,
including "early binding" info

Load Data

From To
|ED50 |WG884

OSP Data Provider

Transform
|_5.de foplcatons Favorkes Wedows el | itode New Property Compute Fegion
|ws@aua @ Sl L MaDEsi@LFaLGE 1
I # # #me]
— e
& mF::IH
13 B Obygectz
pinses AiPoas
a_ | T
A (=]~ ey
u.r;.g Bs-ﬂ!a" o .. -
™ gssa N T A Separate datum
B Awel 21 S T
woe |28 7 s e & transform
- B &
i Y o
&jModel34 : = e
il sirndation ;
S suchesModdl | - : s =
T § Display CRS
e l_ S e i B F T
JW:“Q'WI ] - n7E o w]|® 2 I = Ell rom o
||=[= ¥[o z[o | |ED50 IWGSS4 |
Feady

® OpensSpirit
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0204

od Convsersions and Transforms /

__A_____________

winterfaces
EngimeeningCorversion

getiiame ) - Shing

getEFSECode) | inheger

getdes i) - Aez

getleope () Shimg

getRenanie]) ;- Shing

getifethod ) @ Engireedrg Comremionfethod
getPaameters () | Peaaneterist

++ f t+ + o+

winterfaces
Parameferief

Fdd Farzmeader)  woid

getPammeters() | Paeaeted]
clezn] : uoid

++ f t+ + o+

getRefemnce Catalog) | com opergaidt.efemnce Refemmee Catalog

rEo e fof . ooersaint. efeence Refemrce Value) - noid
fimd o opersoint. efeerce Aefeence alve) - Pammeter
getiiame s ; com opensoiit.efemres Refeenee Value

zintarface:
FProjecfionConversion

AN

+ o+ttt o+

getiiame ) - Siing

getEPEE Codel) [ irteger

getdms Ol - Aea

getRenanie]) | Shing

getSeope () ;- Shing

getidetrod ) © Pmyection Cor uemsfon ifethod
getFaameters) | Famneteriet

Geocertic arsfom
wintarface:
SimpleGeocertric Transiarmm

Geog@okic lrnsfom
wintarface:
SimpleGeograghic Transform

+  gedfethod ) | Geocenbic Tansfomidirod
+ getPamameters | Feanetertet

+  gedddhod() | Geogaaokic Tiersfomiletiod
+  getPamaeters() | Paeaetecsst

ainterfaces
EngimeenimglonversionWeirod

+ o+ o+t o+ o+

gethiane () - Shirg

getEPSGECode ] [ irteger

getFome! 3 () Shirg

getExamole) ; Shing

getRenadis]) o Shing

izfeerEile) [ hoolean

getPammeteresenotions]) | PammeberDeseriotiom ]

Parameferlescrigfion

winterfaces winterfaces
Geocenfric TransfarmMefiod Geograghic Transfenm Wedhod
+  getilame)  Shing +  gedilase ] o Shicg
+  gelEFSECode ] int +  gedtEFSECode ] ivteger
+  gebFomelal) | Shing +  gebFomel @) 0 Shing
+  getExample) o Shimg +  getExample) o Shicg
+ izReversiple () fhoolean +  gedResadiz) - Siing
+ getPemEameterDesoiolions) - FammeteDesorotion |} + isfeversible () o boolean
+ getPammeterDescinbions]) - PammeterDesciobion ]
winterfaces

zintarface:
FProjeciionCorversionWefrod

getiame() | Shing
getERSECode) [ it
getDesodotfor ) | Shimg

+ + o+ +

getliritidezsuement]) © com operspint.end Uritifea sueaent

+ + + + + o+

getiiane () - Stirg

getEPSGECode ) [ inheger

getFome!a () 0 Shieg

getExamale)) : Shing

getRenadial) ; Shing

getPammeterDescrintions]) | PaemeterDestiotion [}

Y o OpenSpirit
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BB Special Transform Conditions |

e Ellipsoid-to-ellipsoid
— GeographicSystem with "null" or unknown reference
GeocentricSystem.

e Skipping all geographic transformation

— ProjectionSystem with "null" or unknown reference
GeographicSystem.

NULL GG

NAD27 ED50

& OpenSpirit
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XN Other Questions For APSG

e What implementations would most appeal to
your users?

e Does EPSG have plans for any
implementations?

e Does EPSG have plans for certification of

providers of carto implementations?

- How do we know the quality of the implementations
& metadata?

Y o OpenSpirit
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