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Guided Tour of the Example Models
Overview of SDS

The core o0idead or visual metaphor in SDS is t

We can start using any one of these models® by finding and double clicking on files wit h
the .gqgl suffix such as the one shown below.

Fie Edt View Sever Command Tools Help
HRXEB  NEEE X R H)>PEBRE B Q ‘lj
|
/" l6¥| Assays Compou...d Proteins.gql x |

[] Advanced Query Hide Unused Nodes

Rowlimit: [15  |Layout: Map 1v_‘( Show: | Relationships | v |

1
—— = |
Lookin: | () Models ¥ 2 oEE
T Compounds and Proteins |
ssayDefinition ,‘) [ Joining together a few spreadshests

MyRecent [\ Model of Genes and Genomes

g Compound Documents (5 model of Insurance Fraud
E -
3 ©)

Desktop

My Documents

8
My Computer

3
My Network

Places Files of type: [l Files [v]

Fiename: |Assays Compounds and Proteins.gql

The essence of SDS is that it allows the user to query related data, where the

relationships, although implicit in the model (the arrows in the network graph above)

! You will find the *.gql

models in the Queries subfolders underneath c:\Program
Files\SD$Sexamples.

*.gql files are also referenced on the splash screen visible when you first start SDS Desktop,

and in SDS Desktop Files Menu under ORecent Files




become explicit as SDS generates the code to query the data 0 everything becomes
connected.?

By right clicking on the concept (Assay) in the middle of the model above, and selecting
@Browsed ,you are asking SDS for the relationships between Assay and the surrounding
concepts to become connected or made explicit.

After the query has ru n you will see a screen like this (technical note: the Result
Command is showing the actual generated SPARQL programming code is for information
only and is not normally visible ).

Results
_/ untitled4
spargl Row CoL

| 4] performer 12, Compound_Identifier 12, result 2] definition | A niH_pefinition | 4] UniPrat_Details | 5] target
1 | <object:StaffMember_3> 378227 -2.3 <object:AssayDefinition_2>> NIHSMR UniProtKB: 1433E_HUMAN <object:Protein_1 >
2| <object:StaffMember_3> 659903 2.3 <object:AssayDefinition_2> NIHSMR UniProtkB:AKH2_MAIZE <object:Protein_1 >
i 3 | <object:StaffMember_3> 660258 05 <object:AssayDefinition_4> NIHSMR UniProtk:255_RICCO <object:Protein_2>
|4 | <object:StaffMember_3> 660799 05 <object:AssayDefinition_4> NIHSMR UniProtkB:41_MOUSE <object:Protein_2>
5| <object:StaffMember_3> 663459 05 <object:AssayDefinition_4> NIHSMR UniProtKB: 1433E_MOUSE <object:Protein_2>
6 | <object:StaffMember_3> 703829 2.3 <object:AssayDefinition_2>» NIHSMR UniProtKB:4EBP1_HUMAN <object:Protein_1 >
"7 |<object:StaffMember_3> 723043 23 <object:AssayDefinition_2> NIHSMR UniProtKB:AK1_BACSU <object:Protein_1 >
E <object:StaffMember_3> 744236 > iniProtkB:ACYL1_RAT <object:Protein_2>
9| <object:StaffMember_3> 756028 Mnimmmmjmm <object:Protein_2>
10 |<objectiStaffiMember 3> 1922403 prefix object: <mdl:jfwww.insilicodiscovery.com.Assays_Compounds_Proteinsi# > ‘niPthB:AKHjUCM <object:Protein_2>
i | comtaltontar 3>z |Gt oo ool et Yt 0% Dl Tt bk T gt s cobcPton 1>
12 | <objectitaffMember_3> 2534042 object:Assay. ?Assay object:performer Zperformer. ?Assay abject:Compound_Identifier niProtKB:2ASD_YEAST <object:Protein_1 >
13 | <object:taffMember_3> 2962844 ?Compound_Identifier. ?Assay object:result 7result,?Assay object:definition 7definition. ?Assay PrOtKB:AKT1_DROME <object:Protein_1 >
:z <object:StaffMember_3> 3236482 ng;;"\g:;fjg';;za:g:;gj:g‘?fg&;?::j 'f mft; ;’;"Pmtpeta“s TURErot Dstals.c=say objsctitargel niProtKB:ACYLL_PONPY <object:Protein_1 >
15 | <object:StaffiMember_3> 3244215 niProtkB: 1433Z_DROME <object:Protein_1 >

We have asked SDS to O6get me eandwesedthantge we

headi ngs O6performerd and o6targetd corresp

2 We say implicit because althou gh there are arrows connecting the nodes, the underlying
data is not connected until the query is generated and run. Beyond basic query automation,
when we use SDS to run inferences and reasoning (special logic involved in Ontologies) then
many previously disconnected sets of data become connected to provide new answers. This
Semantic Web approach is essentially all/l a
linked so that new patterns of answers can be discovered.
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This kind of general query is often fine for a first pass, but we may now want to refine
this approach by choosing just some of the many attributes that may be inv olved and

putting filters on certain key attributes  to restrict the numbers of rows that come back in
our query.

In this next screenshot, we have chosen (note that we have expanded the concept node s)
the various attributes which you can now see emboldened.

We have also clicked on the Model Explorer checkbox (shown here in the earlier Beta
product as Advanced Query) on the top left hand side which allows us to see an outline

(in addition to the network graph) view of the same data.

Thi s

g uer y Tallane allraleoat the assays that were carried out on Compounds

with a Molecular weight of more than 200, who did them and what is the sequence data

retri

evable from NCBI that corresponds to

['O"SDS Desktop Developer (Evaluation Version|

Fle Edt View Server Command Tooks Help

/& untitledd

Advanced Query [¥] Hide Unused Nodes

blogies
ndl: /. insilicodiscovery.com. Assays

8 Compound _Identifer : int
8 NIH_Definition : string
98 UniProt_Detais : string
9 resut : double
- Relationships
-0 compound : Compound
-0 Properties
8 Compound_Identii
9 logP : double:
=8 molecularweigh
=] Fikers

8 name : string
8 numberOfHydroger
-0 definition : AssayDefirition
-1 Relationships
S0 definer : Staffiem
<1 Properties
1 firstName
1 lastName
1 staffID i
=1 performer : StaffMember
(+/- 188 Properties

T =200 |_

aXER NESHE xR )EERE B’ Q
Rowlimi: |15 | Layout: Map [w|Show: |Properties [v §
~
Kinase
T B iskinase
B Eiinast s _|B isThreoninekinase
ll: isThreoninekinase [ ma g:m‘;te [€-f5a H ThreonineKinase
“ name | 0 Lesemenee [ e ) iskinase
“_sequence B isThreoninekinase
A name
A sequence
Assay
' Compound_ldentifier Compound
A3 NIH_Definition '8 Compound_ldentifier
3 UniProt_Details W)‘% logP
'3 result ' molecularWeight
&) A4 name
7
g '3 nurmberof Donors
g
5
Stafember
o o heme [Rsssypetiion]
AssayDefinition
1 lastName
2 _stafiD

-0 target : Protein
- Properties
0 iskinase : boolean

A quick start on how to use SDS

The SDS Desktop Guide (available under Semantic Discovery System
7.0/Documentation from your Windows Start menu) contains PDF and
online help descriptions of how to phrase and execute Queries.
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e The opening splash screen you will see when you start SDS Desktopwill
take you to a Getting Started Web Site which will give a presentation of
the same processes.

e Any one of the models in this document (try starting with Insurance Fraud )
will get you up to speed quickly. In essence, you choose a starting concept,
highlight attributes of interest, choose the next adjacent concept of
i nterest andExecutd Ak gorne eenh et r6i angl e.

Insurance Fraud

Understanding this Model

The Insurance Industry faces Fraud losses of some 5-10% of revenues by ABI
estimates - but most experts expect the total to be higher than that.

Because we o0donoét know what we donodt knowbo,

raindropsdé is one of constantly having to keep
for example staged accidents in motor insurance.

To see how we have implemented a simple view of this process in a model, please
start the SDS Desktop (and SDS Serveif not already running 9 accessible from your
Windows Start Menu in Semantic Discovery System/Administration), and choose
right click creat e query when highlighting the standard Insurance Fraud model :

H-y Graphs

- [8] indexes

©-[i Mediators

=J-ga] Models

- ¥ System HumanResources
System. InsuranceFraud
System,MusicovelsMovies

@) www, semanticdiscoverysystems com
-y DrugDiscovery

) Family

{89 HumarResources

= InsuranceFraud

PartiesAssociatedWithClaims

TE-E

B

*
t E‘nt'\ar\zad CrossindustryClaims
8 G| Add server..
{38
e
[

£ %] Musichoy
& | Exleg oy, AssayCompound

W, semant] Expand All fvery.OrganismPathway
pr— / andard
@] newn. semant] (Callpaid = Enhanced

o
&
@ ]wwwsemant‘ﬂ Create Query ‘asnurtas‘spvaadsheats
-] i fesources. WebServices
485 i Fraud Enhanced

&1 Ontologies

InsuranceApplicants




Model - like

Choose 6 fpand Alld in order to see all of the attributes (columns) in the
this®;

b 4 Expand All

Collapse All

e .
t85 Fitto Window

33%
50%
6%

100%

B PartiesAssociatedWithClaims
2% Cross_industry_ClaimiD
% gocialSecurityNumber
2 ZipCode

150%
) Vs N
= E'FCMEM&D B PaolicyHolders 200% s

= County Y ClaimDate ) Custom... .
‘; Latitude X ' ClaimedFromOurCompany ] 5 =  ClaimiD
A3| Lonaitude hel ocatis 3% Cross_industry_ClaimiD b Date _
*.I State 12 SocialSecurityNumber 5 SocialSecurityMumber
o Town "% ZipCode
23 ZipCode .

”’.

s, "'.‘

E InsuranceApplicants

2% SocialSecurityNumber
2 ZipCode

% Note that the exact layout of the model will change depending on how you drag and drop

the ©6rectangl es?d (Semantic Concepts) to

convenient for you. You wil!/ see an option
offers different ways of lay ing out the appearance of these concepts and their inter -
relationships on the screen. You will also

outline view of the same information.

(s

rrange
at t he
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Each rectangle is a Semantic Concept which represents a collection of data that logically

belongs together. In this model the Concept InsuranceApplicants i t s on atop of o
spreadsheet called InsuranceApplicants.xls  which  contains columns called
SocialSecurityNumber and ZipCode.

You can look at the actual data that is being modelled by right clicking on th e

6l nsuranceApplicamteadt iICogpc&BPrtownad
) Y
= 1IQ5ur:an.l:e.i’o.p;:1I||:.:11r1ts Expand
23 SocialSecurityMumky
%% ZipCode e e
=4 ] Inchude »
Exclude »
Filter » %
| Browse |
I PartiesAssociatedWithClaims [ vmrer—

If you now look in the results tab you will see that SDS has retrieved a set of records
that exactly correspond with the data in the underlying spreadsheet:

- - = xr - - mmm .- =

Iﬂ Results ‘ Iﬂ Comrnand Hiskary

Fesults

A untitled2

122 SodialSecurityMumber | 124 ZipCode

1 |s410092 E04
2 139888716 602
3 |248227843 603
4 |252083683 601
5 |3sezz0785 =01
& |7ozs13az1 605
7 |s1a401874 S44
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In this model* each Concept corresponds to a spreadsheet - you can browse any of
the Concepts and see all of the data it contains.

At this point you could very reaslyshpviewihg y ask 0
the spreadsheet in Excel, sowhatisthepoint ? 0

Thi s i s wher e t he 6arr owsd (Semantic Rel at i
(Semantic Concepts) together come in.

Firstwe right c¢click on the I nsuranceApplicants ac¢

E InsuranceApplicants £ 4
2% SocialSecurityNu “pan
% ZipCode Collapse
/ | Include » Concept
Exclude ¥ Attributes |
Filter > F.elationships

Browse 'uf'ﬁ\

*Models donothaveto 8 si t 8 o we h&e inclutied this exam ple as a fast way to start
demonstrating SDS, but subsequent model s wjl|I be
of data sources.




Now if we do the same thing with the ZipCod eMap concept:

p
B ZipCodeMy E d
“:; 2=l County —
' Latitude Collapse
| 2% Langitu
i Ay Statge | Include b Relationship
" 52 Town Exclude * Aktributes
"% ZipCods Filker 4 Relationships
\
Bronwse

We will see that the two Concepts display emboldened attribute names to indicate

that they have been didfulfitalsubsequdni action:. e .

E InsuranceApplicants
2% SocialSecurityNumber
2% ZipCode

=

B ZipCodeMap

B PariesAssociatedWithClaims & County
2% Cross_industry_ClaimiD 2 Latitude
2% gocialSecurityNumber 2% Longitude
% ZipCode :: ?tate

oWn

2 ZipCode

sel

m

t

ecte

he
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If we select the Query view as below:

[[]Model Explarer  Mode: | Guery |» [+] Feowws Limit: | 15 Layouk: [Map »

E ZipCodeMap

A Cou
B InsuranceApplicants 12 Lal'rtzt[:a

15% - -
1 —f S_umalSecurrtyNumher ) 13 Longitude
25 ZipCode 5 state

“ Town
% ZipCode
N/

The screen should now imply to you that we are interested in finding out about
(a) All of the available details of InsuranceApplicants
(b) All of the available details of the records in the ZipCodeMap.

However, there are some 41,000 records in the ZipCodeMap spreadsheet so just
scrolling through that large collection would do us little good.

What we would really ike SDS to do is o0find mtatradich of t he

the 6b6 recordsbo, or owhat do 6ad and O6bd have

A Database person might think of this as &8do
Zip Coded6 and an Excel person might think of
Codeandlineupthose records that share a common Zip C

(@)
—

If we now click on the 0 Ex e c utgeeenArlaiglé t hi s wi | |
does just this:

un a quer
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File Edit Wiew Server Command Tools  Help

X BB ASH P BB

Server Explorer Run Query | = 2
=%y Hosts
: [ M
—|-%J localhost
SR [ S o
We will then see these records coming back in the results tab:
Resuls - B x
/" untitledé 4bBE
= Row Count: 7 [ wordWrap | Table v
| ', Insurancedpplcants_ SocialSecuricyNumber | 8% Insurancefpplicants__ ZipCode \ 2] Insurancefpplicants__ShouldLiveHere_ County | 'Z InsuranceApplicants__ShouldLiveHere_Latitude | '3 InsuranceApplicants__ShouldLiveHere_ Longitu
QE‘HDDBZ 604 AGUADILLA 18.4812 -67.1467
Atagsﬁsns 602 AGLADA 18.351389 -67.188611
4 |252083688 601 ADIUNTAS 18.1788 66,7516
5 |356220785 501 SUFFOLK 40.817967 -73.045257
{6 [rozsizeat o5 AGUADILLA 18473444 67.154444
LS]S‘?Q]SN 544 SUFFOLK 40.8152 73455

What we are seeing is that SDS has carfed out this process of lining up ONLY those
records in the ZipCodeMap that correspond to those in InsuranceApplicants, i.e. for
the fifth Applicant with Social Security Number 356220785 we can see that he or
she has a Zip Code of 501, which turns out to b e in Holtsville New York.

This o6dat a iacdeeialeage thai SBSheipsto solve®:

® The essence of SDS is to allow the investigator to follow their hunches whilst getting the
computer to sift though the th ousands of records needed to see these hunches through to
the end.

The difference that you experience with using a Semantic Business Intelligence tool like SDS

i s t hat it removes t he need for OProgramming,

paraphernalia associated with traditional B.l. (Business Intelligence Applications) d because
SDS makes all the data O6connected?d, the in
data by solely using the SDSDesktop GUI.
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1. The first p art of the data integration challenge lies in simply being able to
connect to a number of different data sources - (for example the cross -
industry claims databases, the in-house new applicants data sources and
others) this will support basic questions such as browsing any ore concept.

2. But the second and more important part of the data integration challenge
lies in being able to compare and contrast records from different sources,
to be able to do so in a way where the 'computer does all of the heavy
l'iftingd.

We move now from this very simple example to increasingly complex ones by way of
a selection of pre -written queries ( ways of analysing the Insurance model) where
we show how to go from simple data comparisons (integrating data from two or
more spreadsheets) right through to discovering evidence of collusion amongst
suspected parties in staged accidents (rather more sophisticated comparisons of
multiple data sources).

Each of these examples can be found and executed simply by clicking on the
corresponding SDS 0GQL6 (Graph (indealrgadyLanguage
loaded for you in your SDS Desktop Recent Files List



