Time series Segmentation

MapartiBetal to Keipevo mpodlaypadnc analtioswy.

'Exovtag Slafacel povo tig mpodiaypa@ic (kat 0yt T Avon mov
Slvetal mapakaTw)

ZAtnpa 0. Bpeite ta use cases, kat mapabeote yla kabéva (a) dvoua, (B) Baowkolg actors, (y) pia eplypadn tng
plog mpotaong

ZAtnua 1: XQPIZ va deite mapakdtw, £xovrag et MONO tnv ekdwvnaon, oxeSLAoTE To SLAypapUo KAACEWV.
ZAtnpa 2: Na kaBe kAdon mou $pridate, cuprmAnpwote oto Suthavo mvakdakt av sivat domain, business logic, client

Class Class type
SlopeManager Business Logic

ZAtnua 3: EmPBePfalwote OTL yla KAOE use case €XeTe Kal pia LEBOSO TOU TNV SLEKTIEPALWVEL, CUUITANPWVOVTAS TOV
EMOUEVO Ttivaka:

Use case Method Class Class type Comment
computeSlope reportSlopeToClient() SlopeManager Business Logic ... QV XpeLaleTal ...

IMpoxwp10TE MAPAKAT® KAL SElTE TN AVOT IOV SIVETAL YIX TO
UTIOGUOTNLX AVAAVOTG

ZAtnpa 4 ko 5: Seite péoa

T£Aog, 8ette T1) 6LVOALKT) AVon
ZAtnpa 6. NpooBote eAéyxoug atn AUon (gite t Sk oag, eite auth ou cag didetat). Artatteitatl TOUAdXLOTOV N
OREOS nepypadn, kat ldeatd kat n tetpada pre-conditions, input, output assertions, post-condition assertions

Aleukptviletal ot mapadootaka, oto Staywvioua ta {ntovueva Jeuata eivat tne katnyopiac 0, 1, 3 kot 6.
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‘Exoupe éva project oto omoio mpemnel va GTLAEOUUE pLa Unxavn n omoia va AapuBavel we eicodo pia Xpovooelpd Kat

va e§ayel GAOELG TNG XPOVOOELPAG. MLa XpovooeLpd sival pio Alota amno onpela pétpnong, Le KABe onpelo va elval

€va {evyog (a/a, pétpnon). Mwa ddon eival éva cUvolo cuvexOUeEVWY onUeiwy pe (8La Tdon. 2To mapakdtw

napadeypa, daivetal n Baotkn Wea: kaOe onueio £xel anelkoviobel og €va S18LdoTato SLdypappa, Le Tov a/a va

amnelkoviletal oTov opl{OVTLO KAl TN KETPNON OToV KABETO dfova (apLoTtePd SLAYPOUHA) KAL OPYAVWVETAL OE [LOL

KOKKLVN, TITWTLKN pAcon Kol o€ pia UmAe, avfouoa daon.
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To cuotnua pag BéNoupe va umootnpllel TG €€NG AeLToupyiec:

- Moptwon Sedopévwy e EMEKTAGLUO TPOTIO (Kol CUYKEKPLUEVA, E6W, TOUAA)XLOTOV WeE (i) Eva amhd

doptwpa amd o péBodo, kat (ii) pe emefepyacio and apxeio). Ttnv mMpwtn nepintwaon anatteital pa

artAn LEBodog o Ba KATAOKEUATEL KOL B VamapLOTA [LaL KPR XPOVOOELPA (KUPLWGE yLo va
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XpnotpomnolnBel og mepuTtWoeLg EAEYXwWV). ZTn SeUTEPN MEPLTTWON, ATALTE(TAL O XPROTNG Vo tpooSLoploel
€va apyxeio eloddou and to omnoio ta Sedopéva Ba poptwbolv oTo cUoTnua kat Ba avamapactabolv. To
apxelo L0060U BewpoUlE OTL EXEL pLa HETPNON UE 3 oToLXEla: <A/ a><XPOVOCNUO><KPUETPNON> OE KAOE
YPOUUR. To XpovOon o Kal To <a/o> Uropel va tauTtilovtat av o avBpwrivog xpovog dev eival
SlaBéoLpog.

AvaAuon tng XpovooeLpdg o GACELS (EMIONG E ETEKTACLUO TPOTIO — £8W HE Eva amAO alyoplOuo, aAAd
oto péAAoV pe aAyopiBuoug mou, mt.y., ayvooUv Hikpad spikes). O Baotkdg alyoplBuog otnpiletal otnv
16€a OTL KABE dpaon €xeL pia Tdon (avodikn, kabodikn, ry eninedn). O ahyoplBuog enefepyaletal Eva éva
Ta onueia TNG Xpovooelpdg. Ag ultoB€aou e, yla va KataAdBou e Tov aAyopLlopo, 0Tl BPLOKOUOOTE 0TN
MEDN TNG XPOVOOELPAS, Kal n tpExouoa daon elval n O. Eotw, g, 6TL LOALG TPOCOETALE OTN XPOVOOELPA
1o onpelo otn B€on k, kat, mape va mpooBécoupe To onueio k+1. Av n tdon g paong O diatnpeital pe
v mpoaBrikn Tou véou onuelou, TOTE To onuelo k+1 mpootiBetat otnv untdpxouoa daacn. Av OxL, TOTE
gekwvape pLa véa paon. H Statripnon tng Taoewg elvat amin: av n taon eivat kaBodikn
(avodikn/emimedn) kot n pétpnon tou onpeiou k+1 eival puikpodtepn (LeyahUtepn/ion) amd tnv pétpnon
Tou onuelou k, Tdte N TAon Statnpeital.

Mapouciacn TG XPOVOTELPAG, EMIONG IE EMEKTACLUO TPOTO (£8w: (i) otnv KovadAa kad (ii) og pia html
oeliba). H mapouciaon mepthapBavel tnv omtikomoinon twv 2 afdvwy, X Kat Y, pe tov déova X va
QVTLOTOLXEL OTO XPOVO Kol ToV Y OTNV HETPOUEVN TOGOTNTA KOL TNV TAPOUCLOON TWV CNUELWY HETPNONG
NG XPOVOOELPAG WG ONUela 0To SLELACTATO XWPO TOU TIPOKUTITEL A0 TOUG 2 AEOVEC.

Mapouciaon Twv ¢Acewv ToU SnpLoupyoLVTAL Ao TNV XPOVOOELPA. Mo kaBe dpaon, kataypadoupe éva
unvupa «Néa daon pe Taon ...» avaloya e TNV TAon, KAl 0Tn CUVEXELX TtapaTiBevTal Ta onueia tg
$AoEwWC, TO €val LETA TO AAANO, TO KaBEva oTn SLKLA TOU YPOUUN.
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=zJava interface>>
3 [Engine

engine

@ sefTimeLine{String):ink

@ producePhases()int

@ reporiPhases():ArrayList=String-
@ consoleVerticalReport()-void

@ sefVisualizer(String) void <=lava Class=+
@ visualze(-char]] (3 MainEngine =<Java interface>>
“\-7 engine 3 Analyser e
b o parser: Parser he bl e i
e e S -analyser :
8 visualizer: Nisualizer @ producePhas esFromTimeLine TimeLine)-ArrayList<Phase> i
& MainEngine() 0.1 | g reperiToConsale)-ArrayList<String= -
@ getParser) Parser i A
@ gethnalyzer();lanalvser i
@ getVisualizer()Nisualizer R, FRRE s -
@ sefTmeline( String)-int B G AnalyserlFactory
@ consoleVerticalRepori()-void SR !
@ producePhases():int Q’:Anaryser!—'acmry(} ceJaya Clazees
@ reportPhas es():ArrayList=String= @ createfAnalys er(Siring): A nalyser e BN GNaiveAnﬂlyser
@ setVisualizer{Siring)-v oid analy sis :
@ visualize{jchar(]] o phaseDescripiions: ArrayList=Strings :
& MaiveAnalyser()
@ producePhasesFromTmeLine{TimeLine) ArrayList=Phaze>= i
aorkiTamek e o 4 @ reportTaConsole():ArrayList<String=
<< lava Class=s
(S TimeLine . i
commaons = i
R GCTrmeLME{;
: @ gefValues{) ArrayList<\faluePair>
@ addvalue(VauePair).void i
@ consoleVerticalReport()-void
-phases |Q.* :
~values |0_* :
<=Java Class=> H
<zJava Class== (@ Phase I
@'\."aluePair ‘i_ analy sis E
cormmans o startPos: int |
Do Wk o endPos: int :
o xValue: double -values o frend: String
o yWalue: double 0= o endy- double &
@ ValugPair(int, double, double) @Cﬂmse(\fakJePair.Slrhg:-
@ geiPos{):int @ checkifAppendable(\/aluePair):Boolean
R : @ getX()-double @ decideNew Trend(VaePair):String :
The analysis subsystem @ getY():double © appendValusPar(VaiuePairkvoid
@ consoleVerticalReport()-Siring
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ZAtnpa 4. Asite T0 MaPOV AmoOoTaopaA TG Abong, ou adopd oto urtocuotnua avaiuong. Nwg Ba Checklist and hints for method placement (it is not obligatory that there exist misplaced methods in
SopBbwvarte: the given solution — redo the tables of Topics 2 and 3):
- Tnv opatotnta twv PeBodwv - Isitreasonable to have methods implementing use cases not placed in business logic
- Tnv umoypadn Twv ueBodwv (ovopata, mapdpetpol, TUog enotpodnig) classes?
- Tnv tonoBétnon twv uebodwv (undpxouv uéBodot, SAS., mou be Ba émpere va eival ekei N - Isitreasonable to publicly export methods at the Interface level, irrelevant to the package?
elvat otn AaBog kAaon?) - Isitreasonable to have classes exporting methods as public, if they are not going to be
used?

ZAtnpa 5. XQPIZ NA AEITE tnv cuvoAiki AUon, emtokedteite Eava t Alon oag kot tpocBEote Interfaces & Packages
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Eva anAd Sidypappa PE €va UMOOUVOAO TwV KAAOEwv yia ta
Baoikad otoilxeila tou project

=<=Java interface>>

<<dava Class=> —visualzer Bivisualizer
. - isual
(3 MainEngine = visual
engine . @ visualize():char[]]
<zlava Class s>
o w orkingTimelL ine: Timel ine < s
= (3 VisualizerFactory 4 B
@ MainEngine() N T WiSEEE F
Qgeﬂ:'arser()&rser : enmesmemnm——— T o A N = :
@ gethnafyzer()lhnalyser @ VisuaizerFactory() <<Java Class>>
® getVisualizer()NVisualzer Colava bieiacee @ createVisuakzer(Siring TimeLine). Visualizer § (3 AbstractRasterBasedVisualizer
@ sefTimeline{String)-int E3lParser k visual
@ consoleVerticalReport() void parsing o row interval: double
s o minY: double
© proiceRimsesly .3 @ parse(String):TimeLine i
@ reporiPhases() ArrayList=Siring= - = ity Cings s Iﬂ b o maxy: double ) )
@ selVisualizer(Siring) void GParserFacwry ] “, o values: ArrayList<\aluePair>
@ visuakize() char[][] parsing ] < raster: charf]]
i & F ==Java Class=> < numCols: int
: Pirsencion ) o (& SimpleTextParser < numRow s: int
@ creaiEFhrserI(Slnng) Parser i g 4 wotkingTimeine: TimeLine
E =z java Classs> @csfm__r;;ergxlpwsgr(;. {fAbstrac!RasterEasad\-’rsual(zer(TmELmeJ
i (@ TestParser @ parse(Siring) TmeLine < produceRaster(TimeLine).char(l]
4 parsing %
& TestParser() ".: ;
@ parse(Siring)-TimeLine g
-analyser) 0.1 H ==lava Class=>> <=Java Class=>
_______ GHtmIVisualizer (® ConsoleVisualizer
<=Java interface=> elrER! visual
header: Sk
@ Analser kol L & ConsoleVisuaizer(TmeLine)
H i & HmiVisualizer(TimeLine) @ visualize{)-char[][]
:-' @ producePhas esFromTimeline{TimeLine)-ArraylList<Phase= @ visualize():char[]] A
@ reporfToConsole!):ArrayList<String=
==Java Class=> d
@Anal Fact =<=Java Class>> .
BEITELIOnN. (&NaiveAnalyser |
analysis . i
analysis i
& AnalyserFactory() o phaseDescriptions: ArrayList=Siring>
@ createAnalyser(String)-lanalyser ecNahteAnaiyser(J
@ producePhasesFromTmeline{TimeLine):ArrayList<Phase=
@ reportToConsole():ArrayList<Siring= 1
-phasei 0_* H
A"
<=Java Class=>
GPhase <<lava Package=>
analysis Htcommons
o startPos: int
a endPos: int

o values: ArrayList<\aluePair=
o trend: String
o endY. double

& Phase(ValuePair String)

@ checkifA ppendabie(ValuePair)-Boolean
@ decideNew Trend({\ValuePair)-String

@ appendVauePair(ValuePair) void

@ consoleVerticalReport():String
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<zJava Class=>
(3 ClientApplication
mainApplication

& CientApolcation()
& main(Stringl):void

<sava Interfaces>
@ Engine

engine

@ sefTimeLine(String) int

© producePhases(yint
@ reportPhases():ArrayList<String-

@ consaleVerticalReport():void
@ setvisuaizer(String):void L
<=lava Cass>>

@ visuaize().charf][] (® VisualizerFactory

A visual

& VisualzerFactory()

4 © createVisuakzer{String TimeL ine) Wisuaizer
<<lava Class>> Ty
(@EngineFactory sSehva assep el Chss
(@MainEngine
engine iim (3 ParserFactory
& EngineFactory() Ll
MainEngine
@ createMainEngine() Engine &hinEngine() FParserFactary()
@ getParser() Parser

-analyser 0

<<Java nterface=>
@lanalyser

analy sis.

@ producePhasesFromTimeLine(TimeLine] ArrayList<Phase=
@ reporiToConsole()-AmrayList<String>

=

@ createParser{String) Parser

© gethnalyzer() lnalyser

-visua\mrl/u 1

==lava nterfaces>

@ Visualizer

visual

@ visuzlze(ycharll] <,

<<Java Class=»
@ AbstractRasterBasedVisualizer

visual

© getVisuaizer(; Visualizer
® sefTimeLine(String):int
@ consaleVerticalRepori()-void
® producerhases(int
© repartPhases():AmayList<String>
@ setViualzer(String):vokl

@ visualiza(y char{]]

==lava nierface==
@1Parser

parsing

@ parse(String) TimeLine:

o rowlnterval double
& minY: double

o maxY: double

© raster: charf]]

& numGCas: in

& numRow s: int

@ produceRaster(TimeLine):char(Jll

& AbstractRasterBas edVisuaizen TimeLine)

S W i i
<zava Class=» i s=lava Class=>

i & ConsoleVisualizer

H visual

<<Java Cass=>

parsing parsing

& Cons oleVisualizer(TimeLine)

& simpleTextParser() estrarsen() ;

"3

@ visualze():char{ll

@ parse{String) TimeLine @ parse(String).TimeLine

=<Java Class>>
® AnalyserFactory

analysis

& AnalyserFactory()

@ createAnalys er(SiringAnalyser

<slava Class ==
(@ NaiveAnalyser

analysis

o phaseDescriptions: ArrayList<String-

& naivannalysen)

® reportToConsoie():ArrayList<String>

 producsPhas ssFromTimeLine(TimeLne) ArrayList<Fhase> |

-w ogkingTimekine\, .1
RV Ot
<<Java Ciass>>

-phases £

-y

=<Java Class=>
®Phase

analysis

a stariPos: int
a endPos: int

o trend: String
a endy: double

& Phase(ValuePair String)

@ checkifAppendable(ValuePair)Baclean
@ decideNew Trend(ValuePair):String

@ appendvalusPair(ValePainyoid

@ cansaleVerticaReport():String

@ TimeLine

commans #w

& TimeLine)
@ getValues() ArrayList<ValuePair>
© addvalue(ValuePair)void

@ consoleVerticaReport()-vaid

~values |0.*

<<Java Class>>
& VvaluePair

commens

o pos: int
o xVale: doutle
o yValue: double

& ValuePai(int double, double)
@ getPos(ynt

© getX()-double

© gatY () doute

The full-blown class
diagram
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=<Java Class>>
@ HimiVisualizer

visusl

o header: Siring

& HmVisuaizer(TimeLine)
@ visualze(ycharfl]
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The package diagram

<<.Java Package>=
F mainApplication

<=Java Package==

i parsing

|

fHengine

=<=Java Package>>

A

Htanalysis

<<Java Package==

<<Java Package>=
fvisual

=

£ commons

==Java Package>>




