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Biznesa inteligence

teoriju, metozu, procesu,

arhitektOru un tehnologiju kopums, kas
parvelido izejas datus

jegpilnd un biznesa merku sasniegsanai

noderiga iInformacijo

Koe * Guru Vashist, ,,Bussiness Intelligence and Tools”, 2013

Kad?  Cike
Kase Kure
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* Gartner 2015:
Magic Quadrant

for Business

Intelligence and

Analytics
Platforms

Spéja realizét / BRIEDUMS

ABILITY TO EXECUTE

Bl risinajumi
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Salient Management Company ‘
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NISAS SPELETAJI STRATEGI
COMPLETENESS OF VISION ~——>» As of February 2015
VIZIJAS PILNIGUMS 2015.gada februaris

1. Datu integracijas slanis
- Metadatu parvaldiba
- Bl administracija
- Sadarbiba
- ETL

2. Datu analizes slanis
- Parskati
- OLAP
- Interakfiva vizualizacija

- Geotelpiska un atrasanas vietas
. o &
inteligence

- KPI
- Datizrace

3. Informacijas piegades slanis
Datu vizualizacija:
- Vadibas paneli (dashboards)
- Ekspromtus vaicajumi
- Ms Office Integracija
- Mobild Bl
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Afrasanas vietas inteligence

nku un metozu kopums, kas
sasaista biznesa datus ar geografisko informaciiju,
lai identificetu modelus un sakaribas lemumu pienemsanai,
ko citadi (bez telpiska attélojuma) bTtu sarezgiti atklat
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Location Intelligence

Piemeri ...

(no prakses)
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http://vs148.lu.lv:8080/SpagoBI

Tematiska karte
http://vs148.lu.lv:8080/SpagoBI
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http://vs148.lu.lv:8080/SpagoBI

Mobila lietotnhe kadastrs.lv

m eseeCc  [MT 7= 12:09 @ 7 96% I

kadasftrs.lv

\m 6 a

/[ kidastrs.lv

Mobila aplikacija kadastrs.lv v.1.0 © VZD 2014

& k" dastrs.lv

C Q &

% My Current Location >

80700070032

Address "Grivas

o

Bauskas nov LV-3901

' Area:21ha
Ownership type: mumicis

Incorrect borders: yos

. y
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Raina bulvaris 19
MMM Wy 0 S| My G SEa@|[eceoMTS 1270 @ 7 oo% |

e kﬂdastrs lv Q 5

e k(\)dastrs lv &

,. -
R Skatit vairak )

Zemes vieniba

01000050045

Adrese Raina bulvaris 19,

Riga, LV-1050
Platiba: 0.5929 ha

Pederiba

‘Atpakal  KADASTRA OBJEKTA DATI ‘ 9 ‘

Eka / apbuvei paredzéts
zemesgabals / vienséta

Adreses kods: 102697576
Adrese: Raina bulvaris 19, Riga,
LV-1050

Zemes vienibas v

M

Kadastra

apzZimajums: 01000050045002

Adrese: Raina bulvaris 19,
R|ga LV-1050

Kadastra 01000050045001

AN7ZiMal imeg-
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Example - Crime data by location

hitp://sanfrancisco.crimespoiiing.org

¢ i sanfrancisco.crimespotting.org/#dtstart=2010-03-10T23:55:18-07:00&z00m=14 8 dtend=2010-03-11T23:55:49-07:00

DF,Na,AlPr, Th,VT,Va,Bu,Arfla Search fg’ B ¥+ @ 9 =

d‘ﬂ@ Ww Report data 1as

crimespotting

Map Crime Reports AP About Feedback

° reet Fuitomitet Whe ' @
020 ® g © v oa O b

CRIME TYPE Show All | Hide All
freet &
Oak S )
L
Q ? su-aet = @ Aggravated Assault
Fulton Street Oak %6
@ %_ @ Murder
TIME OF DAY o @ g @ 2
: Gotden Gate Park L dmessun,) g %y @ rovver
Show All | Hide All San Fi e, oy B,
Light | Dark [nearest hour] Botarical Gar 0 @ E’ s —y @ Simple Assault
Commute | Mightlife [way dﬂ@ % 5 w r@ 16th St
Day| Night | Swing Shift " Lincoln Way g 2 16th St @ Disturbing the Peace
n?\ =
@ NOON % % p @ =1 @ Marcotics
w
I 12
[ A7th Street @ 2 % o Alcohol
o g (o] ; 3
Mour SUro = o Prostitution
Space Reserve 3 %
g = @ Theft
. s @ 5 )
MIDNIGHT @ Vehicle Theft
1 Vandalism v
St DATE Past Week MAR 8 2010 MAR 15 2010 MAR 22 2010 Va @ .
as a8
' Na @ Burglary
Mar v| 2010 v | 4 2 f
MT WTh F § § M T Wm'I'IImF S S5SMTWThF S SMT WThF 5§ 5 4 @ @ o Arson
@ o rf Map tiles & Cloudheda. Map data CC-BY-5A CpenStrastMap.org
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http://sanfrancisco.crimespotting.org/

Problema(s)

1) Datu noliktavas trikst geografiski referencéti dati
2) Atrdarbiba (ipasi mobilajas iericés)
3) Liels datu apjoms (kur un ka 3os datus uzkrate)
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Darba merkis

atrasanas vi
1) datu noli

izstradat metodes
etas inteligences pielietojum

ktavam, kas nesatur geogrd
referencetus datus,

2) mobilgja lietotne

am
IsKi
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Atrasanads vieta

1) adrese GPS |
2) ip adrese koordinatas ? |
3) pardosanas teritorija (piem., Latvija, Somija, Zviedrija)

4) marsruts (piem., RIX>FRA)

5) detalizets piegades marsruts (piem., Riga>Bauska=> Jelgava)
6) administrativas robbezas (piem., Rigas apkaimes)
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Metodes 1

datu noliktavam, kas nesatur geogrdfiski referencétus datus:
1) Geocoding - geokodé&sana
2) |IP geolocation

3) &ku centrdlo punktu vai zemes vienibu geomertrijas
koordinatu izmantosana (kadastra dati)

4) pilsetu, valstu, pasta nodalu centralie punkti

5) socialo fiklu iespejas (Twitter, Flickr, Instfagram
geomarkérie dati)

6) viedtalrunu iespéjas (sensoru dati)

/)] HTMLS Geolocation AP | un citas \
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Koordinatu piesaistes risinajums

http://vs148.lu.lv/Cadastre/

Numurs 01001070195
Platiba 1,200.00
Kadastrdld vértiba 10,602.00
Persona
Name 20127810560
Facebook raivo.junkers
Adrese Bérzlapu iela 27, Riga. LV-1058
Koordindtes Mekl&t koordi
Numurs 01001070195 lzmantojot Google
o 120000 G E-:rcod_mg APl
sameklét
Kadastrala vértiba 10,602.00 koordinatas un
Persona ievadit tas lauka
Name 20127810560 «Koordinates»
Facebook raivo.junkers
Adrese Bérzlapu iela 27, Riga. LV-1058
Koordindtes  56.9045184,24.0894203 |
| Acstt |
3 leraksts péc saglabasanas:
. 2 7
Saglabat ierakstu Numurs 01001070195
Platiba kvm: 1,200.00
Kadastrald vértiba EUR: 10,602.00
ipadnieks: 20127810560
Facebook: Open Facebook
Adrese: Bérzlapu iela 27, Riga, LV-1058
Koordindtes: 56.9045184,24.0894203 Googlelaps

protected-void-ButtonGetCoordinates Click(object-sender, -System.Eventirgs-e)

{

+  //-izveido-HTTP-pieprasijumu

+  WebReguest-request-=-WebRequest

+ % .Create("http://maps.googleapis.com/maps/api/geocode/xml?sensor=falsefaddress="
+ %  -4-HttpUtility.UrlEncode(this.TextBoxAddressName.Text));

+ [/-sagatavo-no-Google-sanemtas-atbildes-objektu

+ using-(WebResponse-response-=-reguest.GetResponse())

= A

+ + [/-sagatavo-plusmu-XML-atbilZu-lasiZanai

+ =+ using-(Stream-stream-=-response.GetResponseStream())

S

+ * 3 [[-ieladé-XML-dokumentu-no-plusmas

+ * * XDocument-document-=-XDocument.load(new-StreamReader(stream));

I

E R //‘nolasa‘koordinékes-longitude,-latitude

+ # % XElement-longitudeElement-=-document.Descendants("lng").FirstOrDefault();
+ % % XElement-latitudeElement-=-document.Descendants(”lat").FirstOrDefault();
= =+ * [[+ja-koordinates-satur-vertibu,-tad-ieraksta-to-teksta-lauka

= =+ * if-(longitudeElement-!=-null-&%-latitudeElement-!=-null}

S T |

+ + 2 = this.TextBoxCoordinates.Text-=-latitudeElement.Value-+-","-+-longitudeElement.value;
= 3 3 3

= 1

> )
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http://vs148.lu.lv/Cadastre/
http://vs148.lu.lv/Cadastre/

Geomarketie dati socialajos tiklos

Twitter geotagging feature

" Atslegvardu 7 Rezultati
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Twitter —JSON

{"created_at": "Mon Dec 28 16:28:39 +0000 2015

¥ Tweet

"id": 681512093976293376, ploce”: {

"text": "Sniegs , saule , putenis ,Saule ... Tagad "id": "43fae2766ad1e571",

es zinu kapéc ir MATE daba nevis TEVS daba. "place_type'": "city",

Sievietes nekad nezing, ko 1sti velas.”, "full_name": "Sigulda, Latvija",

"user": { "country_code": "LV",
"id": 1063264742, "country": "Latvija",
"screen_name": «XXX», "bounding_box": {
"followers_count": 737, "type": "Polygon",
"friends_count": 1927, "coordinates”: [[[24.783954, 57.001370],
"favourites_count": 332, 24.783954, 57.218559],
"statuses_count": 1842, 25.157951, 57.218559],
"created_at": "Sat Jan 05 15:34:49 +0000 2013, 25.157951, 57.001370]]]
"geo_enabled": true, |33
"lang": "IV", fimestamp_ms": "1451320119743 "

}' } 20 no 32



Metodes 2

atrdarbiba un LI parskatu pieejamiba mobilajas ierices

- [
1) coresets ,,\,;"‘t.. /[ \ 2N
v /
longitude “ 5 . ,-. . J\ / '\ / ; ’,./
L<time ’%\" . - \1'
latitude ) i
original data P k-segment mean / sampled points S

P: 1733 points = 42 points

AN N
2) GPU & /? ,@\//]

N "\ Ve

projection of Son f final coreset
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Metodes 3

Liels datu apjoms (izaicinajums mobilajam iericem)

1) datu uzkrasana viedtalruni ir darga;

2) darga ir an datu parraide;

3) neapstradatus datus ir gruti interpretet;
4) dinamiska redllaika datu straumesana.

Metodes un risinajumi:

1) kompresija — coresets

2) uzglabasana hadoop

3) kompakti, atri, binarie datu formati (avro, parquet)
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GPS datu pakete
d 1 GPS pakete = 100 bait

latitude, longifude, tfime

"fime": "2016-01-13T714:33:37+00:00",
"longitude"; 24.783954,
"latitude™: 57.001370

}
~0,4 Mb / stunda vai ~10 Mb / diena

~0,01Gb / diena / 1 ierice
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Liels GPS datu apjoms

' ~1,2 mijd.viedtalrunu pardoti 2014.gada

http://www.gartner.com/newsroom/id/2996817

~1 mljd.viedtalruni = ~ 1PB/ diena

Jautajums: kur un ka sos datus glabat?
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Avro / Parquet apjoms

Datnes izmers MB”™

‘Cloude

v
a ) {
. ATy )
J 'I'e | [ !
Ly by € Y (& f
‘o J

oy

[ ¥ | )4

998,5877="1GB

33x 1894x

N, N,

29,98="~30MB 0,53 = ~540KB

Datnes izmers MB
S

Original CSV Avro Parquet
Datnes formats
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1) se
2) se
3) se

eCI
eCl
eCIl

* from dataset
count(*) from dataset

route, SUM(price_value) as pv
from dataset group by route

4) select origin, sum(price_value) as pv
from dataset where price_value< 100
group by origin

Datu struktura un vaicajumi

= route STRING,

origin STRING,
destination STRING,
direct_flight STRING,
type STRING,
departure_flight STRING,
arrival_fime STRING,

= qirlines STRING,

duration STRING,

price_type STRING,

price_value DOUBLE,

discount STRING,

departure_date STRING,
days_long_trip INT,
date_when_gathered STRING,
time_when_gathered STRING,
flight_id STRING,

seats_left STRING 28 no 32



Datu pieprasijumu atrums

Datu pieprasijjumu atrums

§ 250
L rcluudera 03 204 -
® (O 179 200
Q
E 150
& “‘\24x ‘“\1 4x | 4 13x
-] 100
&
.: \PRENPREN
E N\ \'/ \\/ 50
A 14
o 2 2 2 ° 13
a | B ] 0
Query 1 Query 2 Query 3 Query 4

O Original CSV 2 217 179 169

O Avro 2 203 204 185

O Parguet 2 9 14 13

O Original CSV OAvro @O Parquet
29 no 32



1)

2)
3)

o - o
Secinajumi
ne visi adreses ieraksti DN ir pareizi strukturéti > geokodé&sanas
metode nav preciza, izmantojot bezmaksas servisus;

IP geolocation metode darbojas ar zemu precizitati;

nav attistitas citas metodes atrasanas vietas noteiksanai
(georeferencesanai), piem., pec zemes vienibas vai buves
kadastra apzimejuma;

4) socidalo tfiklu un sensoru datu laikmets dod jaunas iespéjas datu

5)

analizei un atrasands vietas inteligences risingjumu atfistioai;

mobila Bl pieprasa viedtalruniem un plansetdatoriem
pielagotus atrasanads vietas inteligences risingjumus ar jaunam
lespejam.
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Talakie darbi

1) Japabeidz izstradat risingjums lielaka apjoma GPS datu
levaksanai;
2) Jaievac dati eksperimentu veiksanai (coresets, GPU);

3) Jasagatavo datu pieprasijumu sabloni kompakto failu
formatu (Avro un Parquet) padzilinatai izpetei;

4) Jasagatavo pirmais zinatniskais raksts un jaiesniedz DB&IS
2016 konferencei.
Accelerating data queries on Hadoop framework by using compact data formats
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Jautajumi




