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A. Zyedoopoc Data Warehouse

Apyikd, amo@acicope vo TapakoAovdncovE TO EGOUEVI, GYETIKA LUE TO ATUYNUATO TIG Y POVIEC
2009-2014. T'ia 0 Adyo awtd, emié&ape and To apyeio csv Accidents (DfTRoadSafety Accidents)
Y10 TIG YPOVIEG TTOVL OVOPEPONKAY, EVOL GUVOAD GTNAMV TIG OTTOIEG KOl OULAOOTOUCOLE [E Bdon
KOW( TOLG YVOPICUATO Y10 VO, OPIGOVUE SLOGTAGELG KOt VO, OT|LLLOVPYTGOVLE TOLG 0KOAOVOOLG

TVOKEG:

e Conditions
= Light Conditions
= \Weather Conditions

= Road Surface Conditions

e Date
= Date
= Day of Week
= Time

e Location

= 1st Road Class
= 2nd Road Class
e Severity
= Accident Severity
= Number of Vehicles

= Number of Casualties

Ye kabévav and Toug mapandve tivakes tpoodécape oto SQL Server pio othin pe to Accident
Index tov atvyniuartog, kabmg kot GAAN pa pe éva povadikd ID (Id Conditions, Id Date, Id
Location ko Id Severity avtictorya) n onoia, opiopévn g auto increment, Aettovpyel wg avEovtog

ap1Bpdg kot amotelel To primary key yio toug GuyKeKPIUEVOLS TIVOKES.

Emm\éov, dnuovpynnke évag akdpa tivakag, Tov ypnouomroteitol wg Fact Table (mivakog
ovpuPaviov) kot mepiéyel cav Primary Key to Accident Index kot GAAdeg 4 6THAES e TO LOVAOTKEL
KAEWO1 TV Tapoamdve 4 mvakov (SnAopéva og EEva kKAEW1R). MEGH auTdV TOV KAEWUDY

(otA@V) yiveton 1 6HVOEST] TOL TVOKA GUUBAVIOV LE TOVG TIVOKES OI0UGTACEMV.

Télog, viomomoaype GAlovg 7 Tivakeg, ot omoiot eivon eneénynuatikoi twv 4 Dimension Tables,
onAaon avtiotoyileTon  aplOUNTIKA TN TNG KAOE GTAANG LE TNV TPAYLOTIKY] TG £VVOl0 —
ene&nynon (Light Conditions, Weather Conditions, Road Surface Conditions ene&nynpotikoi tov



Conditions - Day of Week tov Date - 1st Road Class, 2nd Road Class tov Location ka1 Accident

Severity tov Severity).

To avtioctoyo ddypoupa (Database Diagram) wov dnuiovpynonke otov SQL Server,

nopovotdletal akolovbwg:
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B. Awdwcacio ETL (Extract, Transform, Load)

Onwg mpoavapépbnike, amo@acicape va aoyoAnbovue pe dedopéva omd To apyeio mov
TEPLEYPOPAV ATUYNUATO KOl TPOKEWUEVOD va. emteAécovpe v ETL dadikacia dnpuovpyncapie
éva Integration Services Project a6 to mokéto SQL Server Data Tools tov Microsoft Visual
Studio.

Apya, dnpovpynoape va Connection Manager, o omoiog cuvédeoe tov Server mov eihoevoioe
™ Bdon pog pe to project tov Visual Studio. ‘Enetta, epdcov emré€ape vo elodyovpe dedopéva
amo T apyeion Accidents éxpemne vo dNOVPYNCOVUE KATOL0 ETOVOANTTIKY SOUN 1 OTTOL0L VOL LLOG
glodryetl dedopéva amd OAa To apyeia yio Tig ypovoroyieg mov emdéEape (2009-2014). Ipwv yivet
avto, OuMG, Ko dedopévov Tov oyfuatog Data Warehouse (ylovovipdda) mpene vo 1GAyovpE
JESOUEVO TTPADOTOL GTOVG TIVOKES O1 OTTOT0L TEPLELY OV TIG EMEENYNOELS KOl VOTEPO. GTOVS TIVOKEG
dactaoewv (dedopévng g oxéong primary keys e foreign keys). Kotd v sioayoyf tov
dedopévav otov Tivaka Location Tapatnpioape 0t vapée pa Topafiocn Tov SuvatdV TGV
OV UTopovoE va TapeL To Tedi0. APoD avaADGOUE TOGO TO SESOUEVA TOV ATLYNUAT®V OGO KoL TO.
dedopéva Tov gupetnpiov (apyeio csv Road-Accident-Safety-Data-Guide), evtomticape 6Tt 6T0 pev
dedopéva 1 eme€nynon «Not at junction or within 20 metres» ¢ omAng 2nd Road avtictoryiletot
ue -1 evod oto gupetnpro avtiototyileton pe 0. Etot, kabmg ot mivakeg emeénynoewv yepilovv and
TO EVPETNPLO Kot O TIVOKES SGTAGE®V YEULOVY amd To TPAYUATIKE dedOUEVA, VITPYE
oOyKpovoN TV, 1 onoia EMAVONKE pe TV oAAayn TOV TOAVOV TV Tov d€xeTan o Tivakag 2nd
Road (Alter 2nd Road Class Task). ITapatifetat o pikpod peyéBong kmoikag mov VAOTOMONKE ®¢

SQL Execution Task ota mAaicia tov data flow ya va yiver n mapandve petotpon.

|8 Enter SQOL Query O >

UPDATE [2nd Road Class]
SET Code="-1"
|WHEHE Code="T;




Ocov agpopd ta tasks mov mapovsialovral oty Ewdva 2, amotelodv éva cvvoro and data flows ta

onoio okomd £YoVV va popTd®GoLY dedopéva oto data warehouse pag.
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[T cvykekpéva, emMAEYONKAV Y10 TOLS TEPTYPAPLKOVS TIVAKEG 01 GEAMOES OO TO EVPETNPLO

(opyeio csv Road-Accident-Safety-Data-Guide) kot apo¥ &ytvav convert ot THmot ded0UEVOV Yo va,

etvar cvppartol pe avtovg mov elyav MnAwdel atnv Pdon, poptdbnkav ce avt (ewova 3). 'a Ta

VIOAOITAL HESOUEVA TTOV OLGLACTIKE YEUILOVV TOVG TivaKeS OloTdceE®mV EMAEXONKAY O KATAAANAES

oTthAeG b ToL CSV apyeia kan pe tnv ypnon evog foreach loop container, to omoio

TOPAUETPOTOMNONKE KATAAANAQ, POPTOONKAV TO AVTIGTOLY O SEGOUEVAL.
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Ewodva 3: TIpdtuno Data Flow Task (Accident Severity)



Téhoc, 6oov agopd tov fact table, Omwc paivetar kot otnv ikova 4, popT®ONKAY OAL To TV
accident id’s ko pe ypnon lookup tasks (ovolactikd join pe Baon to accident id) avalninkov ta
keys tov mvakov S106TACEMY TO 0TOi0, KOl TEPAGTIKAY GTOV TEAMKO TIVOKO KOl dVTH

EMOVOANTTIKA LLE TNV GEPA TOVG,.

B Flat File Source —_— 1 Data Conversion . == " v
> 146,322 rmf-)[l W =y | E Conditions

Lookup Match Qutgut (146,322 rows)

1 Sseverity | I Location — Date
u Lookup Match Output {146,222 rolis) Lookup Makch Output (146,322 Bbws)

Lookup Mabch Outgut {146,322 rows)

e{- OLE DB Destination

Ewova 4: Data Flow Task Accidents_Fact Table



C. Anovpyia YrepkvBov OLAP

I"o v dnuovpyia tov vepkvBov dnpovpyndnke éva Analysis Services Project kot

amokatactddnke po cuvoeon pe tov SQL Analysis Server otov omoio kot amodnked ke o KOPOG.

ITo ovykekpiuéva, apov dnuovpyndnke éva Data Source View, avamtdydnkay ot 5100TAoELS Ot
omnoieg eiyav emheyet (dimension), oALG Ko KATOLEG EXTAEOV £TOL MGTE VO, LTOPEGOVLE VL
OVOADGOLLLE TO OTOTEAECUATO GTNV TEAKT OTTIKOTTOINGN UE fAGT TOL OVOLLOTO TV
yapaktplotik®v Tov avalvovpe (label) kot oyt toug kwdikovg (code) Tov Exovue ¥PNOILOTOICEL

Yo, TV €0mTEPIKN avamtuén tov Data Warehouse.

Télog, dnuovpyndnke o vepkvPog kou Eytve deploy otov Analysis Server 6mov Kot

emeepydotnke yio va givor og 0éom va dexbel o epOTALOTA TOV TAPOVLGLALOVTOL TOPAKATM.

AxoAoVO®G amavTdTol TO EPAOTNHA: «TOGO ATLYHOTA £XOVV YivEL KOTA TN dtdpkeln TG 6ETiOG TOV
éyovpe emAéEeL v nuépa ZapPato pe katw amd 10 Bdpata Kot eved dev vIapYEL POTICUOS» TOV
vAomomOnke oty Kaptéda Browse tov kOBov pésa amd to ev Adyw project (H amdvinon oto

epOTNHO avTO givon 7203 atvyruota).

Dimension Hierarchy Operator Filter Expression Parameter &
Date 8% Label Equal { Saturday } O
Severity Number Of Casualties Range (Indusive) 1:10 O O
Conditions 22 Lightning Label Equal { Darkness - no lighting } O =
4 »
Fact Table C




D. Ontikomoinon YnepkvBfov OLAP

I'o v ontikomoinom ypnoponomdnke to epyaieio Powerview to omoio gival enéktacn tov

Microsoft Office Excel. TTapoakdtom mapovoidlovtat 1o anoTEAECHUTO OGS,

Hopddsrypa 1

Epaton 1" «lloiog eivar 1o apiuog twv otoynuatwy wov ovvéfnooy v nuépa Kvpiakn, eviog e
6etiog mov Exel EMAEYEL TOPOTAV®W, OTOD KO O TPWOTOS KOL O OEDTENPOS OPOUOG eival TOTOV A Kou

emirpaTovy avvOnkes omoivtng ovorotiong.» (H amdvinon eivan 103 atvynuota).

Labe
Fact Table Count  Lightning Label Label 1st Road Class - Label ~ 2nd Road Class - Label
103 Darkness - no lighting Sunday A A

103

Motorway

Unclassified

b 2nd Road Class - Labe
is A
P X Fact Table Count
(A
b Label
is Sunday
4 Lightning Labe
is Darkness - no lighting
(Al
Darkness - lighting unknown
Darkness - lights lit
Darkness - lights unlit
+ Darkness - na lighting
Data missing or out of range
Daylight



Hapadsyna 2

Epodmnon 2: «llowa givar n kotavoun twv Qoudtwv yio tig uépes Asvtépo kou Tpitn, eviog g 6€Tiog

OV EYEL ETMIAEYEL TOPATOAV®, OTOV EXIKPOTOVY GOVONKES VYPOCIAS Kol 0 apliuos twv Qoudtwv

kopoivetar uetold v 8 kar 16.» (H amdvinon dlogaivetal 6To mopakato Siorypappoto-pies).

Example 2

Fact Table Count by Label, Number Of Casualties, and Road Surface Conditions - Label

Monday

Hopddsrypo 3

Tuesday

Filters
VIEW | CHART

P X Fact Table Count

nl (A
: b Label
Number Of Casualties 1+ Monday o Tuesdy

e

4 Number Of Casualties
o is between 8 and 16
10 e —

11

1
o2
R 4 Road Surface Conditions - Label

is Wet or damp

LIgC)

|| Data missing or out of range
oy

|| Flood over 3cm. deep

D Frost or ice

[ mMud

|| Oil or diesel

D Snow

| wet or damp

Epatnon 3: «llowa eivar 1 katavous) Twv oaToyquetmy ovaioyo Ue THY coLopoTHTo. ATOYNUATOS

(fatal, serious, slight) yia rig nuepounvies 1/01/2010 kou 1/01/2013 avticroiya, eved emikpatodoay

nrior avepor.» (H amdvinon dtoeaiveral oto mapakato dtaypappoto-bars).

sort by Date ~ asc

180

160

120

100

60

Fact Table Count by Date, Weather Conditions - Label, and Accident Severity - Label

01/01/2010

Fine no high winds

Example 3

01/01/2013

Fine no high winds

_II

Y
.
Accident Severity - Label
WlFatal
Ml serious
i slight

Filters «x
VIEW | CHART

B Accident Severity - Label &
(A

4 Date e

is 01/01/2010 or is 01/01/2013

Show items for which the date:

‘ is "

‘01/01/2010 | 00:00:00 = | O
And  Or

‘ is "

ovoeos B oot | ©
apply filter

P ¥ Fact Table Count
(A
4 Weather Conditions - Label e

is Fine no high winds

(= qai

|| Data missing or out of range
[ Fine + high winds

Fine no high winds

[ Fog or mist

|| other

[ Raining + high winds
[ Raining no high winds
|| snowing + high winds
[ snowing no high winds
[ ] Unknown



Hopdosryno 4

Epotnon 4: «llowa givar n kotavous twv atoynuotwy ue opifuo oxnuaotwv 7, 8 kot 9 avtictoyyo yio.

T0VG O10POPOVS TOTOVS TOV 1°° dpPoO KOTA TH JIGPKELQ THS UEPOS KOL EVD 1 ETIPAVELD, TOV OPOUOD

eivau areyvy.» (H ambvinon dwapaiverol ota mopakdto dtaypdppata-bars).

- —
Fact Table Count by Number Of Vehicles, Road Surface Conditions - Label, Lightning Label, and 1st Road Class - Label
7
Dry Daylight
8
Dry Daylight
9
Dry Daylight
L 0 10 20 30 40 50 60 70

Hopddsrypo 5

80

1st Road Class - Label
A
A
:
| _[o
I Motorway
"9 Unclassified

m

Filters <

VIEW CHART

4 1st Road Class - Label

(2

[ an
A

[ lam

e

LJc

|| Motorway

[ Unclassified

P X Fact Table Count
(AN
4 |ightning Label :
is not Darkness - lights unlit, Darkness - lights lit, Darkne
= i
| Darkness -
Darkness -
Darkness -
Darkness -
| Daylight

lighting unknown
lights lit

lights unlit

no lighting

P Number Of Vehicles
is between 7 and 8
4 Road Surface Conditions - Label
isDry
=
Data missing or out of range
|| Dry
|| Flood over 3cm. deep
[ Frostorice
I snow
] Wet or damp

Epatnon 5: «llowa eivar n koatavour) twv Qoudtwv aviloya ue tov opiOuo twv oxnuaTwy yio. Ty

nuépa. Hopaokevn, eviog e 6ETIOS TOV EYel EMAEYEL TOPATAV®, EOOUEVO OTL O OPLOUOS TV

OQouarav eivar ueyolotepog 1 ioog tov 20.» (H amdvinon dwapaivetal oto mopakdto StorypappoTo-

pies).

Example 5

- .
Fact Table Count by Number Of Vehicles, Number Of Casualties, and Label

. 2
- 22
o 24
25
. 27
I 36

38

42
43
I 51

il

Number Of Casualties

Filters

VIEW

CHART

P X Fact Table Count
(Al

4 Label
is Friday
[m] A
Friday
[ Monday
[ saturday
[] sunday
[ Thursday
[ Tuesday
[] wednesday

4 Number Of Casualties
is greater than or equal to 20

Show items for which the value:

‘ is greater than or equal to

20 %

And Or

apply filter

b Number Of Vehicles
is less than or equal to 35

10



