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3aXBaJIHOCT

3axBaJIHOCT

3axBaspyjeM ce MmtBany [lanmy m Munany bjenuum Ha ctpy4dHoj momohu u
caBjeTHMa 3a M3paay OBOT paja.

[ToceGHO ce 3axBajbyjeM WIaHOBHMA CBOj€ MOPOAMIIE Ha MPY>KEHO] HOAPIIIH Y
TOKY YMTaBOT IIIKOJIOBAba.

Ha kpajy ce 3axBajbyjeM CBMMa OHMMa KOjH Cy Ha OWJIO KOjU Ha4HH

JTOTIPUHM]EJIM U3PAJIN 3aBPIIHOT paja.
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1.¥YBoA

VY oBoM pany omnmcana je peanusaija Android arumnkarmje mo Ha3uBoM ,,Insight ACS
client. Annukanuja je 3aaykeHa 3a KOHGUTYpalHjy U HaAriIe[ame MOTPOILIAYKE OmpeMe
CPE (enr. Customer-Premises Equipment), mocpeacTBoM IOCIYXKHOIIA 3a ayTOMATCKy
koHpurypanujy ypehaja ACS (enr. Auto Configuration Server).

Android

ACS

Cnuka 1. Tox nooamaxa usmehy STB ypehaja u Android kaujenmcexe aniuxayuje

Ha cmumm 1 npexncraBibeHa je YONIITEHAa CIMKAa peaqHOr cucrema. [eorpadcku
muctpuOyupanu CPE ypehaju ce nmpujaBibyjy nentpainom ACS ypebhajy myrem uHTEpHETa
npema TR-069 (enr. Technical Report 069) npotokony. Ilpu mpujaBbuBamy ypehaju ce
UIeHTU(UKY]Y U Y 3aBUCHOCTH O] Mojena OuBajy kKoHpurypucanu on crpane ACS-a. 3a
ceaku T ypehaja Broadband forum [1] mpomnwmcyje ompehenn monmen momataka. Monen
nogaraka 3a STB ypehaje nocu o3naky TR-135. STB ypehaju ce nmepuoanyHo uiam HaKoH
Hekor norahaja (Hmp. mpomjeHa KaHaja, IIOHOBHO IMOKpeTame ypehaja, 3aBpIiieTak mpeHoca

JATOTEKE, ...) jaBJba]y ACS-y U TOM NMpHIMKOM MY IIajby MOAATKE O MHTepeca. Tu mojanu

1
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ce arperupajy Ha ACS-y 1 Haj BUMa ce MOTY BPIITUTH pa3HE aHAIM3€ M WU3BOJUTHU pa3HE
craructuke. Jlobujenn momamm ce, u3Mel)y ocramor, MOry KOPUCTHTH 3a JHjarHOCTHKY
ynajbeHux ypehaja.
[Momamm npukymsbern Ha ACS-y ce MOTy Npe3eHTOBaTH Ha BHILE HaYWHA. JenaH o
BHUX je kpo3 Android knmjentcky ammukaiujy. OBo je omoryheno 3axBabyjyhu Insight ACS
1.0 API (enr. Application Programming Interface) xoju Android arumkaimja KOpUCTH.
Amnukanuja omoryhaBa mnpukas u usMmjeHe napamerapa STB (enr. Set-Top Box) ypehaja.
OBo je ocTBapeHO KPo3 JIBUjE MEePCIICKTUBE:
e Ilopaum npeacTraB/beHH KPO3 JIHCTY:
W3 oBe mepcreKkTHBe KOPUCHUK MOXe Ja noluje nerajbHe MH(MOpMaluje o
ypehajy, kKao mTO Cy: cepujcku Opoj, JIOKaluja, KBAJTUTET CHTHAIA
uACHTUPHUKAIIMOHN Opoj ypehaja, mHpOpMannjy fa I je aKTUBAH WX HE, U
jom mHore apyre. Takohe je omoryheHo Mujemame BpUjeAHOCTH ojapeheHux
napamerapa.
e I'padumuxku npuka3 nogaraka Ha reorpadgckoj Mamnu:
OcHOBHA HaMjeHa OBE NEPCICKTHBE j€ BH3yelM3aluja Iojaraka. JemaH on
MHTEPECaHTHHX JIeTajba KOjU Ce MOXKE MPEICTABUTH OBOM TIEPCIIEKTHBOM jeCTe
npuka3 Treorpadckux Mama Koje caapxke wuHbopmaiujy o reorpadckoj

TUCTpUOYLIMjU BPUjETHOCTH KBanuTeTa curHana Ha STB ypehajuma.

Insight ACS client amnukaruja je Bpio KOPHCHA 3a MOAPIIKY HHCTATUpaHuX ypehaja
Ha TepeHy. Ha ocHOBy reorpadcke mame W BH3yalu3alldje KBaJIMTETa CHUTHAJIA HA 0],
KOPUCHUK MOXeE J]a MPEJBUIN KBAIUTET CUTHAJA HA )KEJHEHOM MjecTy. TeXHHWYKa MoJpIIKa
Moxe Ja nperiena napamerpe STB ypehaja u na ux ynopeau ca HekuMm oj ypehaja koju ce
Haslaze y OJM3WHU U TUME J1a YOUH HEKY HENPaBUIIHOCT WIIM J]a OTKPH]Y MOTEHIIHjalTHH KBap.
OBO cy camMO HEKe OJ] MHOTO CHUTyallHja y KOjUMa C€ OBa aruIMKalldja MOKe MOKa3aTH jaKko

KOPHCHOM.
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2. Teopujcke OoCHOBe

bpoj moOunHux ypehaja (Tenedona, Tabnera, MPEHOCHUX pauyyHapa U APYTUX CIUYHUX
ypehaja) y cBujeTy je KOHCTaHTHO y mopacty. Ox cBux ypehaja m3aBaja ce rpyna Kojy
nokpehe Android oneparusuu cucrem. Android je oTBopeHa mardopMa U TUME MPEICTaBIba
BEJIMKY KOHKYPEHIIHM]y OTIepaTUBHUM crcTeMuma kao mro cy: Windows Mobile, WebOS, i0S
i Symbian. To je ynpaBo u merosa IjaBHa MPEAHOCT, jep ra je 300r OTBOpEHOCTH Moryhe

MNpUIaAroauT pasHuM BaXTj C€BUMa KOPpUCHHKA.

2.1 Android

[peunsnuje peueno, Android mpencraBiba HH3 CO(TBEPCKHX MOJCHCTEMA KOjU CY
noTpeOHU J1a 006e30ujesie KOMIIETHO (QYHKIIMOHAITHO pjeliekhe — MPOU3BOJ WU CepBUC. T
MOJICHCTEMH Cy je3rpo omepatuBHOr cuctema (LiNUX), cpeamu ClIoj U aluIMKaIuje Koje ce
HACllabajy Ha CPE/IbU CII0j, KAo IITO je MPeAcTaB/beHo Ha ciuiy 2. Linux jesrpo ancrpakyje
(GU3NUKY apXUTEKTYpy M TpyKa yciayre BUIIUM ciojeBuma. OH Takohe pacmonaxke CKyrnom
OuOIMoTeKa 3ay)KeHUX 3a J0AaTHE MOJPIIKE Kao IITO Cy MCLpTaBame rpaduke, NOJpIIKa 3a
JICKOJIOBam-¢ BHJICO CHUMAaKa, MoJpIKa 3a SSL eHKpunmujy uTA. Y CKJomy OuOIHoTeka ce
nanasu u oxsojern Android Runtime xoju campku ocHoBHe, 0a3He, Oubmuorexke u Dalvik
BUpTyaJiHa MalllMHA 3ay)KCHa 3a MOKpeTama allIMKallija BUIIET HHUBOA HAIMCAaHWX y Java
nporpaMckoM je3uky. Ha BumeMm HHBOYy o0 OHMONMOTEKa Cy CHCTEMCKE aruIMKalluje
HEOIXOJHE 3a YHoTpely cucTemMa OJ CTpaHe KOpHucHUKa. Ha HajBuiieM HHMBOY ce Hayase

Kpaji€ KOPUCHUYKE arlyIiKallyje, OJJHOCHO aIuIMKalllje Koje JUPEKTHO KOPUCTH KOPUCHUK.
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APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Activity Window Content View
Manager Providers System

Telephony Resource Location Motification
Manager Providers System System

LIBRARIES ANDROID RUNTIME

Surface Media .
(ELETTY Framework Core Libraries

OpenGL|ES FreeType Dalvik Virtual
Machine
SGL SSL

LINUX KERNEL

Display Camera Flash Memory Binder (IPC)
Driver Driver Driver Driver

Audio Power

Keypad Driver WiFi Dirver Drivers Management

Cnuka 2. Apxumexmypa Androida

2.2 Android annmkaumja

Android ammkanuja ce mokpehe y cBOM mpoiiecy, riaje a00uja camo oxapehenu auo
CHCTEMCKHX pecypca, MITO mo0oJsblllaBa CUTYPHOCT U cTabmiHOCT cuctema. CBaka Android
aruTMKaIMja pamd ca cormctBeHoM uHcTaHinmoMm Dalvik Bupryanne mammbe. OBa BUPTyasiHa
MallliHa jeé BUCOKO ONTHMH30BaHa, Tako Ja ypehaj Ha KoMe ce M3BpIIIaBa MOXeE Jla TIOKPEeHe
BUIIIC FHEHUX HWHCTAHIM y3 MHHHMAIHO KOpHUINTEHE Memopwje. [laTroTeke Koje H3BpIIaBa
Dalvik Bupryanna mammna cy y .dex ¢hopmary.

[Ipu umHCTanmauuju arMkKanuje KOPUCHUK J00Mja JUCTY CBUX JI03BOJIa KOj€ jelHa
atuTMKaIyja 3axTjeBa Ja OW ce WHCTaJIMpalia, MITO KOPHCHUKY Jaje MOTYhHOCT Ja youu
MTOTEHINjaJTHO MITETHE alUTMKAIKje M 00yCTaBU HHXOBY HHCTANIAIH]Y.

3a pas3Boj Android amukanuje xkopuctd ce Java mporpamcku jesuk. Android SDK
aJIaTH TIPEBOJIC KO, 3ajeHO ca CBUM MMoJalMMa 1 notpeOHuM aartorekama y Android maker,
Tj. y apxuBCKy matoreky (.apK maroreka). YKOIMKO aluIMKalldja W3BpPIIABa IMPOIECOPCKH
WHTEH3UBHE OIepalije OH/a je ONpaBIaHo Ja Ce Taj 1M0cao ypaand y U3BOPHOM IPOTrPaMCKOM
jesuky, a To cy 3a Android C u C++. OBo je omoryheno 3axBasbyjyhu Android NDK (enr.
Native Development Kit) API-jy.
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AIIMKanoHe KOMIIOHEHTE Cy OCHOBHHU rpaauBHH OsokoBu Android ammmkanuje. ITocroje

YETUPU DPA3IUYUTE BPCTE AIUIMKALMOHUX KOMMOHEHTH. CBaka BpCTa MMa jacHY CBpXY H

noce0aH JKUBOTHU IHUKITYC KOju e(hUHUIIIE KAKO c€ KOMIIOHCHTE KPEHPajy U YHHIIITABA]jy.

Tunosu kommonenata Android amukanuje:

AxktuBHOCcT (eHr. AcCtivity) mpeacraB/ba jedaH eKpaH ca  KOPHCHHYKHM
uHTepdejcom. Mako cy akTUBHOCTH y OKBUPY je/IHE allTUKaIfje KOMIOHOBAHE U
KOOPJMHKMCAHE TaKO Ja TPEICTaBJbajy JIOTMYKY I[jeJIMHY, CBaka OJ MHUX je
He3aBHCHA. Y CKajy ca THM, pa3JInuMTe alUTMKaIKje MOTY Jia CTapTyjy aKTHBHOCTH
U3 Jpyrux ammkanuja. Ha mnpumjep, ammmkanuja 3a pag Kamepe, MOXe
CTapTOBAaTH aKTUBHOCT U3 aIlTUKAIIMje 32 eJICKTPOHCKY MOIITY Kako Ou omoryhuia
Ijerbemne Gpororpaduje.

CepBuc (eHr. Service) je KOMIOHEHTa KoOja paad y IMO3aJIdHH U o0aBsba
IyrotpajHe omepamnuje 6e3 rpaduuxor umHTepdejca. pyre KOMIOHEHTE MOTY
NOKPEHYTH CEPBHC WJIM CE IOBE3aTH Ha Hera Kajaa UM je TO MoTpedHo na Oum
U3BPIIMJIC YCIIyTe KOje OH MpYyXa.

Jlo6aBbau canpxkaja (enr. Content provider) ympaBiba [IHjeJbEHUM CKYIIOM
nogaraka arumkanuje. [loganm ce MOTy CHUMHUTH Ha pas3liMuuTa MjecTa Kao Ha
npuMjep y cucTeMcKy aaroreky, SQLite 6a3y monmaraka, Ha HHTEPHETY WM OWIIO
KO0jO] ZIpyroj JOKalWju 3a CKJIAJUIITEHE KOjo] alIMKalyja MOKe Ja MPHUCTYIH.
[Ipexo noGaBspaua cajprkaja aruIMKaIrja MoXKe J1a BPIIW YIHUT HaJ| TOJaluMa.
Moumbanan npujemunk (exnr. Broadcast receiver) je koMnoHeHTa aruTMKaIuje
KOja je Be3aHa 3a MPEeHOC cUcTeMCKUX o0jaBa M HOoTU(uUKanuja. OBO je HAuUMH JAa
HOpYKe KpyKe Kpo3 IHjenu cucteM. BehuHa HajaBa moTuye on cucrema, Kao Ha

npuMjep nopyka 1ia je 0arepuja rnpasHa.

[puje Hero mro Android cuctem MoXe /1a TIOKpeHEe HEKY KOMIIOHEHTY allUIMKaIlfje, CUCTEM

MOpa Ja 3Ha Ja Ta KommoHeHTa mnoctoju uurtajyhm  AndroidManifest.xml matorexy

arnkanuje. CBe KOMIIOHEHTE aruidKaije Mopajy OuTu neduHHCaHe y OBOj JaTOTElH. Y

OBOj IaTOTEIM Cy peaTn30BaHe U cibenehe ommmje:

WNnentuduxanyja KOPUCHUYKUX JJO3BOJIA (HIIP. KOPULITEHE MEMOPH]CKE KapTHUIIE,
NPUCTYI HHTEPHETY, Kopuinterme GPS ypehaja...),
Jedbunnnyja MUHUMAaTHE BEp3Hje OTIEPAaTUBHOT CHCTEMa Ha KOME Ce aruTdKalldja

MO3K€ IOKPEHYTH,
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e Jlepunummja koje pecypce (U3MUKE apXUTEKType alUIMKalHja KOPUCTH, Ha

npuMjep Kamepa...

2.3 Google mane 3a Android ypehaje

Google y gnjem je BnacuuimtBy Android omeparuBuu cuctem jormr o 2005 mpomupuo
j€ CBOj MPWJIArOJHU CJIOj ca MOJPIIKOM 33 MPHKA3 PA3IMYUTOT Cajpkaja Ha reorpaCcKum
kaprama. OBUM je yHampujeheH KOPHUCHHYKH J0KHBJbA] IMpPHU KOPHUINTEHY AarlIHKaIyje.
Google mane omoryhaBajy ma ce Ha ci10j reorpadcke KapTe a0Ja HEKH IPYTU CI0j KOjuM Ou
ce O3HAuUWJIa HEKa JIOKaIMja, HeKa KapaKTePUCTUYHA OOJIACT WJIM MCTAaKao HEKU 3aHMMJbUB
JeTasb Heke Jiokarje. 3a npuctyn Google manama norpebHo je reHepucatu SHA-1 motmuc
KOjH je jenuHCTBeH 3a cBaky Android amukanujy. Ha ocBHOBY TOT HOTIIHCA NPH]jaBJbUBAKBEM
Ha Google Hamor u M360poM cepBHca 3a Mare Jo0Hja ce KJbyd KOjUM HaM je omoryheH
OpUCTYN Marmama. 3a paj ca Mamama HeomxojHa je u google-play-services-lib 6ubmuoreka,
KOja MOpa Jla ce yBe3e ca mpojekToM. TpeHyTHO mocrtoje aBuje Bep3uje Google mama 3a
Android. IlpBa je mnpormamena 3acrapjenmom ox 18.03.2013. romune. 3a wuspamy OBe

aruTHKaIlje KOpIITeHa je Ipyra Bep3uja moMeHyTux mama [9].

2.4 TR-069

TR-069 npotokos mpeacraBjba KOMYHUKAI[MOHU MPOTOKOJ KOjU ONKCYj€ HAaYMH Ha
koju paznuuute Bpcre CPE ypehaja komynummpajy ca ACS-om. Cakom on CPE ypehaja
0JIrOBapa jedaH MojelN mojgaraka Ha ocHoBy kora ACS mpemosnaje koju ypehaj Tpeba na
koH(purypuie. [Tlapamerpu U3 Mojena moaaraka ce npukymbajy Ha ACS-y. OH nasse Moxe
Jla BPIIM aHAJIM3Y U JUjarHOCTUKY TUX I0/1aTaka Kao U Ja MPYKU yciIyre Ujesberba mojaTaka
KOjU ce MOry NpHKa3aTH Ha HEKOM OJ] KOPHCHUKY 3aHMMJBMBUX ypehaja, kao Ha mpumjep

Android ammkanuja uid myTeM HHTEPHET pe3eHTaIlnje.

2.5 KomyHukaumja ca nocnyxxmouem

Android kiujeHTCKa aruIMKanyja HHTEH3WBHO KOMYHHUIMpa ca mocayxuoreM. [logatke Koje
nobuja on mera oOpahyyje m mpukasyje Ha pa3He HaumHe. CBaky npuMIbeHY Topyky ACS
oOpal)yje u KaJia U3reHepuile OAroBOp Iajke OArOBOpP KIMJEHTCKO] arukanuju . I[lopyke cy
nakyjy y JSON ¢opmar u kao Teke cmujemtajy y Tjeno HT TP mopyke.

JSON (enr. JavaScript Object Notation) je TexcTyanHo 6a3upaH OTBOPEHH CTaHAAPI,
JIU3ajHUpaH 3a JbyanMa pasyMibuBYy pasMjeny mogaraka. JSON je usBenen u3 JavaScript
je3rKa 3a MpeICTaBJbarbe JeJHOCTABHUX CTPYKTYpa MmojaTaka. Y IPKoC Be3u ca JavaScript-om,

OH je je3nuku He3zaBucaH. OcHOBHU TumnoBH nojaraka kox JSSON-a cy:


http://sr.wikipedia.org/wiki/%D0%9E%D1%82%D0%B2%D0%BE%D1%80%D0%B5%D0%BD%D0%B8_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D0%B4
http://sr.wikipedia.org/w/index.php?title=Human-readable&action=edit&redlink=1
http://sr.wikipedia.org/wiki/%D0%88%D0%B0%D0%B2%D0%B0%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%82
http://sr.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D0%BF%D0%BE%D0%B4%D0%B0%D1%82%D0%B0%D0%BA%D0%B0
http://sr.wikipedia.org/wiki/%D0%88%D0%B0%D0%B2%D0%B0%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%82
http://sr.wikipedia.org/w/index.php?title=Language-independent_specification&action=edit&redlink=1

Teopujcke ocHOBE

- Number: bpojeBu ca MOKPETHUM 3apE30M.

- String: Hus kapakrepa.

- Boolean: Jloruuke BpujeIHOCTH.

- Array: Hu3 BpujeHOCTH Apyror THNa. BpujeqHocTu ce o/1Bajajy 3ape3om.
- Object: IIpomjemuBa THIIa 00jeKaT.

- null: npa3an tun

"firstName": "John",

"lastName": "Smith",

"address": {
"streetAddress": "21 2nd Street",
"city": "New York",

"postalCode™: 10021
by

"phoneNumbers": [
{
"type": "home",
"number": "212 555-1234"
br
"type": "fax",
"number": "646 555-4567"

IIpumjep JSON 06jexma

Bpujennoct | Tunm nogaraka
firstName String
lastName String

age String
address Object
phoneNumbers Object

Tab6ena 1. Bpcme nooamaxa y JSON o6jexmy u3z npumjepa
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3. KoHuenT pjewiema

Insight ACS client je nasus Android arumkanuje Koja npeacTaBiba jeJHO pjelICHkhe 3a
npuctyn ACS-y 3a kondurypucamwe STB ypehaja. Ammkanupja je pealn3oBaHa Tako JAa

KpajibHi KOPUCHUK Y3 MUHUMAJIAH TPY MOXKE JIa KOPUCTH YCIIyTe aruinKaIyje.

Log
in
|
|
Il A S —
. Signal
CPE list CPE location quality heat
map
map

All

parameters
info

Brief info of
CPE

Change CPE Change CPE
parameters location

Cnuka 3. Apxumexmypa Android xrujenmcke anauxayuje

Cnuka 3 mpukasyje apxurektypy Android amnmkanuje Koja ce cacTtoju Of ocam

dbyHKIIMOHATHUX OJI0KOBA pacrnopeheHnx y 4 Xxujepapxujcka HUBOA.
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o IlpBu HuBo xujepapxuje (1)

Ha oBoM HHBOY Xujepapxuje KOPHUCHUK C€ TpHUjaB/byje Ha CEPBHUC
CBOjJOM jEIMHCTBEHOM KOMOHMHAILIMjOM KOPHUCHHYKOI HMEHAa U JIO3WHKE.
OpnoOpaBame mpucTyna amnukanuju ce Bpmm Ha ACS crpaHm, Tako IMITO
aZIMUHHCTPATOpP YHECE MOJAaTKe KOPUCHHKA M TOM NPHIMKOM ra IpUAPYKH
HeKo] on moctojehux kopucHHMYKuX Tpyna. CBakoj Tpymu KOPHCHUKA CY
npuapykeHa onpeheHa mpaBa Kkopumitewma. biok LOog in mupekTHO
komyHunmpa ca ACS-om, npocnujehusajyhn My KOpUCHHYKO UME U JIO3HHKY.
VYxkonuko cy noaauu ucripaBHu ACS onobpaBa fajbe KOPHUILTEHE aluTUKaIHje,
y CYIIPOTHOM 0/10Hja ca IOPyKOM TI'peLIKe.

e Jlpyru HuBo xujepapxuje ( 11)

Hakon ycnjenHor n1oroBama KOPUCHUK je y MOTYRHOCTH J1a 6upa jeiny
on nsuje nepcrnektuse, CPE list wiu Map view. Cu noganu 6;10oka CPE list
Cy perpe3eHTOBaHM Kpo3 TUCTy. Ha OCHOBHO] CTpaHu Cy npukazanu cBu STB
Koju cy ce ukaga npujasmin Ha ACS. [loganu koju ce MOry BUAjETH y JIUCTU
cy: craryc ypehaja (na nu je ypehaj ykibydeH WM He), HJEHTHU(PUKALMOHU
O6poj (Opoj Ha ocHOBy kora ce ypehaj jemHozHauno oxapehyje) u ume
npousBohaua ypehaja. Craryc ypehaja je mpukazaH Kpo3 CIUMKy ypebhaja.
VYkonuko je cnrka 0060jeHa 3eineHoM 60joM ypehaj je ykibyueH, a ako je ypehaj
000jeH LpBEeHOM 00jOM TO 3HAuYM Ja je UCKJby4deH. 300r moryher BeaHKOT
Opoja npujaBibeHUX ypehaja uMIIeMeHTUpaHa je ¢pyHKIuja 3a Op3y mperpary
uctux. Moryhu kputepujymu 3a rnperpary cy:

» Tun ypebaja,

*  Unentuduxannonu 6poj ypehaja,

» Cepujcku 6poj ypehaja,

* lme npousBohaya.

[MperpaxuBame ce Bpmm Ha ctpanu ACS-a. Pesynratm ce mapy Hazan
Android arumkanmju Koja UX MpHKaszyje y JUCTU. YKOJIHMKO ce He npoHahe Hu
jenan ypehaj koju ucnmymaBa kputepujym’ ACS onrosapa ca HOpPYyKOM O
Heycmjenoj mperpasu. M3bopom jegHor on ypehaja u3 mucte mobujajy ce
netajbHe nH(popManuje o Tom ypehajy.

[peocrana nBa 610Ka ca oBor HHBOA xujepapxuje CPE location map u
Signal quality heat map cy 3amyxeHu 3a CIMKOBUTH IpHKa3 IojaTaka Ha
reorpadckoj kaptu. biok CPE location map mpukasyje nokaruje cBux ypehaja

Ha reorpadckoj kaptu. Jlokanuja cBakor ypehaja je obomibexxena ca Google
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map pin erementoM. [IpuTnckoM Ha OWIO KOjU O JaTuX PiN-oBa KOPHCHHK
npenasu y Onok Brief info u name y All parameters info mpema norpe6ama.
YKoJIMKO Ha Majioj MPOBPIIMHY MOCTOjU Behu 6poj ypehaja onu ce rpynumy y
jemHy cIu4MIly Koja Ha ceOu mma Opoj KOju IMpejcTaBiba KOIMKO je ypehaja
rpynucano. [Iputrckom Ha oBy ciamuuily npucrymna ce 61oky CPE list raje ce
MOTY BHJjE€TH CBU rpymnucaHu ypehaju. OBaj OJOK je morojgaH 3a Mperien
IYCTHHE pacipoctpameHocT ypehaja. Jpyru 6mok, Signal quality heat map,
Ipe/ICTaBJba BU3YEIHN MPUKa3 KBAJIUTETA CUTHANIA Ha reorpadckoj Manu. boje
OJIFOBApajy jauMHU CUTHAJIA TAKO Ja je Hajciabuju CUTHAJ MPeICTaB/bEH japKo
[PBEHOM 0O0jOM JIOK j€ CHTHaJl BHCOKOT KBaJHMTETa IPEICTABJHEH 3EICHOM
6ojom. 3Hauaj oBor OJoka ce orjena y ToMe MmMTO je Moryhe mpeaBumjeTa
KBAJIUTET CUTHAlla y HeKoj reorpadckoj peruju. Takohe ce Moke M3BPIIUTU
JIUjarHocTHKa. Ha npumjep, yKOJIUKO je Yy perHju y K0joj ce Hajla3uTe KBaJIUTET
CHTHAJIa Ha BUCOKOM HHBOY, & BH MIMaTe JIOMI PHjeM MOKETe IPEANIOCTaBUTH
J1a uMate npobisieM y onpemu (kabajl, aHTEHa).
o Tpehu nuBo xujepapxuje (111)

Hammum  m3bopoMm Owio Koje  (YHKIIMOHATHOCTH  MPETXOTHOT
XHjepapXujcKOr HHUBOA CHIAa3W ce jeJaH HUBO Hmke. brnok Brief info je
3ay’eH 3a IpuKa3 ocHOBHUX MH(popMmaruja o STB ypehajy. Te unpopmanuje
cy: craryc ypehaja, cepujcku 6poj ypehaja, unentuduxanuonu 6poj ypehaja,
nousBohau ypehaja, Tum ypehaja, nokammja ypehaja U JeIUHCTBEHHU
uneHTugukatop Gupme. 3a aAeTasbHHUjHU MPUKA3 KOMIUIETHE JIUCTE MapaMeTapa
KOPHCHHK UMa Ha pacronarawy 010k All parameters info. Jenan on Haunna na
ce Johe 10 OCHOBHMX WJIM CBHUX IapaMerapa Hekor ypehaja jecte na ce To
ypaau npeko rpadudkor npukasza. OBo je omoryhero kpo3 610k CPE location
map mpUTHUCKOM Ha CIHKY ypehaja.

e YerBpru HuBO xujepapxuje ( 1V)

W3Mjene Owio Kor mapaMeTpa Hajla3d ce Ha caMOM JHY
XHjepapxujckux HHUBOoa. KOpHUCHUKY, y 3aBUCHOCTH O] IpaBa Koja uUMa, je
omMoryheHa win 3abpameHa poMjeHa BpujenHocTr nmapamerapa. 13 Brief info
Osioka omoryheHo je Mujemame mapaMeTpa Koju IMoka3syje jokaiujy ypehaja.
OBo je jemuHa omepanuja Koja ce crnpoBoau rpaduyku. KopucHuk mmjema
JOKalHKjy Tako IITO JOAMPHE >KEJbEHY JIOKAIMjy Ha Teorpadckoj KapTH U

HAKOH TOra MOTBPJAM IPOMjeHY KJIMKOM Ha AYrMe 3a MOTBpAY. AIUIMKaluja

10
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JNETEeKTyje JOAWp HAKOH Yeka ra mpebaiyje y KOPHCHHKY pa3yMJbUBE
BpPHjETHOCTH KOje ce aasbe masby Ha ACS.

Komynukamnuja koja ce xopuctu je 3acHoBaHa Ha HTTP mpotokomy. IIporoxon
(GYHKIMOHUIIE TaKO IITO KIWJEHT IIaJbe 3aXTjeB MOCIYKHOIlY KOjU HaAKOH oOpajie oJarorapa
ca crarycoMm nopyke. KoHKpeTHO KIIMjeHTCKa artukanuja masbe 3axtjeB myrem HTTP POST
nopyke. Y tujeno nopyke cmjemra ce JSON objekar koju ce anammsupa Ha ACS crpanu.
[Mocayxwunar (ACS) 3aapkaBa KOHEKIIH]y CBE JIOK HE M3TEHEPHINE OATOBOP KOjU CE IIaJbe
Ha3aa. Y THjely OJroBopa ce Hajla3e IMOJAIM OJi BAXKHOCTH KAao M CTaTyC, Ja JIM je CBe
npoiwio 6e3 npobiema. Jlornyka IjesMHa MprUMama U 0JroBapa Ha 3aXTjeB Ce Ha3MBa jeTHOM
cecujoM. [locmyxwialy OBOT MPOTOKOJA OYEKYje 3axXTjeBe Ha HEKOM mpeachUuHUCAHOM
MpPEKHOM MpoJiasy, Hajuenthe je To MpexHu nposraz 6poj 8080.

[puje mouerka u3pane Android ammukanuje ypaheHo je 1eTabHO MJIaHUpahe U3rie/a

arutrkanuje momohy 6ecrutaTaor anmara Justinmind Prototyper 5.5 [8].

Manufacturer: RT-RK

Model Name: STB 1.3

Description: Set - Top Box

Serial number: 1258886685454

1D: 9854191195166554

Spec version: 2.2

Cruxa 4. [luzajn cneyuguxayuja aniuxayuje

Ha cnaunm 4, npukasaH je iiaHupaHu u3riie]] arumkaimje no omokosuma: CPE list, CPE
location map, Brief info of CPE, Signal quality heat map. Peanu3oBanu Hanptu cy

uckopuiheHu kao pedepeHiie TOKOM U3pajie KOHauHe rpapuuke crpere.

11
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4. MporpamMcko pjewieme

3a peamuszaumjy Insight ACS client Android armmukanuje xopumreno je Eclipse
pa3BojHO okpyxerme ca Android SDK API 15 (enr. Software Development Kit) maketom.
Pa3BojHO OKpyKeme MpHKa3aHo je Ha ciuiy 5. [IporpaMcku je3uK KOju ce KOPHCTH Y OBOM
pa3BOjHOM OKpyXemy je Java. 3a nexmapanujy usriena Android akTHBHOCTH KOPUCTH Ce
XML (enr. EXtensible Markup Language). OBaj je3uk cityxu 3a neHHUCAmE pacropena

rpaguBHEX ejgeMeHara Android akTHBHOCTH.

File Edit Refactor Navigate Search Project Run Window Help

irh e SR A NI QR G YI® g Gl =] v o
Quick Access | | [@%5ava) % Debug
{2 Package Explorer % 5% ¥ = O  %a'dassdiagram.. [1] SearchResultAct [J] Cemmunication.ja ) APLjava | [J] MainActivityjave 2 | = O 5= Outline 1 =
Eg'AE[pnu\Status - 76 } - SR e T
> & GiveMel TCStatus 7 coverride #  comurtrkinsightacsclient -
Efg“'”g‘a'“‘”'?ﬁ“’"“-"b 4 79 public boolean onCreateOptionsienu(Menu menu) { 4 O MainActivity
4 5 InsightACSClient 80 gethenuInflater().inflate(R.menu.main_activity, menu); & LOG_TAG: String
> =k Google APls [Android 4.0.3] 81 return true; F PREFS_NAME : String
> =k Android Private Libraries 2 } FF PREF_USERNAME : 5t
4 58 sic B3 coverride #F PREF_PASSWORD : &
» @i} com.trkiinsightacsclient gl bl ; ; = #F LOGIN_MSG - int
a 85 public boolean onOptionsItemSelected(MenuTtem item) { 3 . E
4 i comrtrk.insightacsclient.communication 36 switch (item.getItemId()) [ © % LiHandler : Handler
> ] APljava 87 case R.id.menu_settings: o checkBox: CheckBox
» [J] BlListElement.java f: ;?E-;(LOG_T’AE, :--r;rs Iz SETTINGS" ) . - - y o user: EditText
» [] Callable,ava 39 inal Settingsbialog sd = new SettingsDialog( MainActivity.this ); o pass: EditTed
c . . 98 Button btn = (Button) sd.findviewById(R.id.ApplyID);
» [I] Communication java < a onCreate(Bundle) : void
> [I] CPEListStruct java btn.setonClickListener(new OnClicklListener() { © a onResume() : void
» [1] CustomHitpClient java L public void onClick(View v) { © . onBackPressed() : void
» [I) DeviceldStruct java ?:r(‘i:g ter{\p :téggditle?t%sd‘FindvielvEyId(R‘id‘seruErSUrLID))‘getText() .. onCreateOptionsMenu(Ment
> [] ErrorDialog.java 1f( temp. leng ’
o i 9 APT.getInstance().setServersURL( ((EditText)sd.findviewById(R.id.s 4 ®. onOptionsitemSelected(Men
> [3] ListElementjava } 4 G new OnClickListener() {..
| Parar.natersharedqava sd.cancel(); @ . onClick(View) : voic
» 1] Spotjava @ init):void
G> 4 com.rtrk.insightacsclient.communication_| };,‘ N @ onClick{View) : void
» &8 gen [Genersted Java Files] iet‘il_i“‘g_;e‘ 4 © setDislog(String, String) - voic
. = Android Dependencies 103 defaults : - » G newRunnable() {..} -
» mh Referenced Libraries ‘ i v £l i v
> 22 assets
£l -
,G@l?m El Console 57 =31 wH|#B-5y=8
> & fibs ObjectAid UML Explorer
&> fes Cannot find type 'com.google.android.gms.maps.Projection’ referenced by '/InsightACSClient/com.rtrk.insightacsclient.HeatMap’ ~
<l AndroidManifestxml Cannot find type 'com.google.android.gms.maps.model.latlng’ referenced by '/InsightACSClient/com.rtrk.insightacsclient.HeatMap'.
T2 closs_diagram.ucls Cannot find type 'com.google.android.gms.maps.model.latlng' referenced by '/InsightACSClient/com.rtrk.insightacsclient.HeatMap'.
&) ic_launcher-web.png Cannot find type 'com.google.android.gms.maps.GoogleMap' referenced by '/InsightACSClient/com.rtrk.insightacsclient.Heatdiap'.
o lintxml Cannot find type "com.google.android.gms.maps.SupportMapFragment’ referenced by '/InsightACSClient/com.rtrk.insightacsclient.HeatMap®
B eremasedmeninet bt ~  Cannot find type 'com.google.android.gms.maps.Projection’ referenced by '/InsightACSClient/com.rtrk.insightacsclient.HeatMap'. o
< " L3 ‘4 s

Writable Smart Insert 92:48 199M of 205M ¢

Cnuka 5. Hzeneo paszsojroe oxkpyoicersa Android anauxayuje

ACS ¢ xojum Android armkaiyja HHTEH3UBHO KOMYHHIIMpa U 0€3 YHjer MOCTOojama
TPEHYTHA M3Ben0a ariMkaiyje He Ou Moria aa GyHKIMOHUIIE j€ JOCTYMNaH alTuKaIju Kpo3

Insight ACS 1.0 API (eur. Application Programming Interface) nmpunaroauu cioj. OcHOBHH
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dopmar 3a pasmjeny momataka je JSSON (enr. JavaScript Object Notation). 3a cuHTaKcHO

ananmusupame JSON objekara kopumreHa je GSON 6ubnmorexka.

4.1 Android akTMBHOCTM

Wurepakiuja u3mely kopucauka u Android arummkaimja ce peainsyje MpeKo eleMeHTa

Android aruukarje koju ce 30Be aktuBHOCT (eHr. Activity). Insight ACS client je

peanu3oBaH MOMohy ocaM akTHBHOCTH. Tabenom 2 cy mpecTaB/beHe CBE Kilace KOje MpyxKajy

rpapuuky KopucHuMuky cmpery Android amnmkanuje. OBe Kiace cy camo Trpaduyuku

MPEICTAaBHUIY CBUX I0JIaTaka Koje arunkanuja qoouja oq ACS-a.

Ha3uB akTHBHOCTH

Onuc

MainActivity.java

AKTHBHOCT KOjOM Ce€ IpHKa3yje IOYEeTHU
expaH. KopucHuKy je y OBOj aKTHBHOCTH
omoryhena npujaBspuB Ha ACS.

MainMenuActivity.java

AKTHBHOCT 3ajy)XeHa 3a IPHKa3 TIJIaBHOT
menuja Android arunkanmje.

CPEListActivity.java

AKTHBHOCT 3agyXeHa 3a TIPHKa3 CBHX
npujaBibeHux STB ypehaja na ACS.

SearchResultActivity.java

AKTUBHOCT 3aJy)XKeHa 3a IpHKa3 pe3yaTara
npeTpare, HpukKasyje pesyiarare Kao JIUCTY
STB ypebhaja.

SetPointActivity.java

AKTHUBHOCT 3aJIyKEHa 3a NpyXame
MOTyhHOCTH TpOMjEHE JIOTUYKE JIOKallHje
STB ypebhaja.

MapActivity.java

AKTUBHOCT 3aayXXeHa 3a NpUKa3 jauuHy
curHasia Ha reorpadCckoj Mamu Kao |
reorpadcke pacrnopehenoctu STB ypebhaja.

MarkerBIlActivity.java

AKTHUBHOCT 3a7y)kKeHa 3a TPUKa3 OCHOBHHUX
uHpopmanuja STB ypebhaja.

MarkerListActivity.java

AKTHBHOCT 3ajyeHa 3a npuka3 STB ypehaja
KOJU ce TpyNucaHu Ha reorpadCckoj Maru.
STB ypehaju ce npukaszyjy y JUCTH.

Tabena 2. Cnucax ceux akmusnocmu Android aniuxayuje
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4.2 WNHTepHa KOMYHMKaLMja

3a MHTEpHY KOMYyHHUKalujy Mel)y akTMBHOCTMMa KopuiuteHa je kimaca APl.java. Osa

KJlaca je peajn3oBaHa Tako Jia IMjelia aridKalpja pagd ca camo jeHOM HMHCTaHIOM( €HT.

standalone). ¥ ®\0j cy HMIUIEMEHTHpPaHE CBE METOJE 3a KOMYHHUKAIHjy, KOje MOry OWTH

MO03BaHEe KaJl o HEKOM O] aKTUBHOCTH TO 3arpeba. Jlucrta Hajuenthe KopuinTeHUX (QyHKIH]a

naTa je y rabenu 3.

Metona

Onuc

API getInstance()

Metona koja Bpaha uHcTaHIly 00jeKTa TUMa
API. OBuMm Ki1aca Koja KOPUCTH OBY
WHCTAHILy MOYE J1a TIPUCTYITH CBUM OCTAJIUM

METOAJaMa AaTeC KJiace.

void registerCallback( Callable
callBackMethod, int type )

Mertoza Koja mpuMa JiBa apamerpa, pBu je
WHCTaHIa 00jeKTa HaJl KOjHM C€ I031Ba
noBpaTHa (QyHKIIH]a, a JPYTH je

uaeHTuUKaTOp (€HyMepaluja) Tor oojeKra.

Callable getCB( int type )

Mertona koja ciayku 3a 100aBJbarkbe HHCTAHIIE
00jexTa, KOju oroBapa mpociujehenom
uneHtudukatopy. Han Tum oGjexkrom ce
1o3MBa xesbeHa ¢pyHkuuja. OBo je
MHTEH3UBHO KOPHUILTEHO NPH ACHHXPOHOM

OJITOBOPY O] cepBepa.

String getServersURL()

MeTto/a 4uju je jeAMHU 3aaTak Aa J00aBu

URL anpecy cepsepa.

void setServersURL( String serversURL )

Mertona koja noctasiba URL agpecy

cepsepa.

void tryLogin(String username, String

password)

Mertona koja peanu3syje npHjaBJbUBAKE
KopucHuka Ha ACS. YHeleHo KOpUCHUYKO
M€ U JI03WHKa ce npociel)yjy 10 Moayia 3a

KOMYHHUKAIIH]y MOCPEACTBOM OBE (PyHKITH]E.

void getCPEList()

Mertona Koja peanu3syje cilame 3aXTjeBa 3a

muctoM cBux STB ypehaja.
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void getSearchList(int offset, int

limit, String criteria, String value)

Mertopa Koja peanu3yje 3aXTjeB 3a IpeTpary
STB ypehaja mpema oapehenom
KPUTEPHUjyMy, 331aTOM OJI CTpaHEe
kopucHuka. [lapamerap criteria
MIPEJCTaBIba IO KOM TUITY Tpeba MpeTpaKUTH
0a3y mojaraka, a mapameTap value HOCH
nH(pOpMaIIH]jy O BpUjETHOCTH IO K0joj Tpeda

Jla ce U3BPIUIM MpeTpara.

void getHeathMap( double ullLon,double
ulLat,double drLon,double drLat )

Mertona kojoMm ce masbe 3axtjeB ACS 3a
MoJIAI[IMa HEOMIXO/IHUM 3a MPHUKa3 KBATUTETA
CUTHaJIa Ha reorpagckoj Mamnu. 3a oBy
omepaiyjy je Heonxoauo ACS npocnujenutu
rOpY JIM]EBY U JI0KY JIECHY reorpadceky
KOOP/AMHATY JIOTHYKOT ITPABOYTaOHUKA KOjH

penpe3eHTyje BUJbUBY MTOBPLIMHY MaIle.

void getMarkerMap()

OBa mMeTo/1a ce pemMa CBUM KpUTEpHjyMUMa
MOKJIaTa ca METO/IOM 3a J100aBJbarbe JIHCTE
CPE ypehaja. Knaca-kopucHHK OBe yciryre
TyMauu MoJaTKe Ha ceOu MOrolaH HauuH U

MIPEJCTaBJba UX Ha reorpad)ckoj MarmH.

void setCoordinate(double latitude,

double longitude )

Metona xojom ce Ha ACS-y mtocTaBbajy
KoopauHaTte (reorpad)cka IIUPHUHA U TY>KUHA)
STB ypehaja. Ta aBa nmonaTka ce AMPEKTHO

npociiel)yjy npeko NpucyTHHUX MapaMmeTapa.

void getCpeStatus( DeviceIDStruct dis )

Mero/a 3a IepHOANYHY MIPOBjepy CTarba
ypehaja. Kao mapamerap xoju ce mabe
cepBepy mpociehyje ce cTpykTypa Koja
jenHo3HauHo oapelyje matu ypehaj.

void getAllParam( DeviceIDStruct dis )

Mertona 3a 100aBJbamke CBHUX IMapaMerapa o
natoMm ypehajy. Kao mapamerap xoju ce
masbe cepBepy npocielyje ce cTpykTypa Koja

jemHo3HauHo onpelyje matu ypehaj.
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MeTopa K0joM ce BpIlie H3MjeHe BPHjeIHOCTH
napamerpa Ha ACS-y. [lapamerpu koju cy
notpebnn ACS-y n1a 6u ce oBa orepaiyja
void setParam( DeviceldStruct dis, o
W3BpIINJIA CYy: CTPYKTYpa KOja jeTHO3HAYHO
String param, String value )
03Ha4aBa HaJ KojuM ypehajem ce Bpiie
M3MjeHe, KOjU TapaMeTap ce MHjebha U Koja je

HOBA BpUjE€THOCT MapaMeTpa.

Tabena 3. @ynxyuje APl.java krace

CBH 3axTjeBH KOjH C€ IIaJby Ka cepBepy, uhja aedunuimja ce Hamasu y kiacu APl java,
Ce 3alpaBO M3BpIIABajy Kao He3aBUCHU acMHXpoHH 3amanu (AsyncTask). Kmaca y kojoj je
ne(UHHCAHO THjelo CBaKOr O] 3axTjeBa HazuBa ce Communication.java. YV moj je Takohe
peann3oBaH M MPUXBAT OJArOBOpa O]l cepBepa KOju ce jaajbe mo3uBoM Metomaa u3 APl.java
Kiace npocielyjy Moayny koju ux odekyje. Onepaniyje clialba i OYeKHBamkha 0JIr0BOPA MOTY
Jla TIOTPajy W JO TEeT CEeKYHJAW, KOJHKO je IMOJEHIEHO MaKCUMalHO BpHjeMe uekama. Ca
cranosuiira Android omepariije To je HeMPUXBATIEUBO, jep rpaduyKa KOPUCHUYKA CIIpera He
cmuje aa Oyne 3aMp3HyTa Tonuko ayro. C TUM y Be3M CBe AYroTpajHe orepainuje, Kao U OBe

BE3aHE 32 KOMYHUKAIIH]y, C€ PEaTN3y]y Y APYroj MporpaMcKoj HUTH.

4.3 KoMmyHMKauMja ca noCnyXuouem

Android arumkanuja kopucTH OuOmmoreke u3 Org.apache.http makera koje cy
HEOIXO/HE 3a YCIHUjelHy KOMYHUKaIjy ca mociyxuoneMm npema HTTPS mpotokomy. 3a
OCTBapHBamb€ CUTYPHOCHE KOMYHMKalMje Ouino je HeomxoaHo reHepucatu .BKS munennny
naroteky. OHa ce renepuine nomohy anara Portecle. Tom anary ce mpocielyje ceprudukar
nobujen ox ACS-a kao 1 naTy JIO3WHKA Be3aHa 3a Taj cepTH(UKAT. 32 YCIHjeIIHY KOHBEP3H]Y
JSON o0jekara y xesbeHe THUIOBE 00jeKaTa KOPHUIINTEHE Cy JIBUje Tpyle Kiaca. JemHa rpymna
ciyxu 3a popmarupame JSSON nopyke npuje ciama 3axtjeBa ACS-y. HazuBu cBux kiaca u3
OBe Tpylne ce 3aBpluaBajy cuMmOoinnuHuM umeHoM Request. Ha couum 6 je mpeacraBibeH

JFjarpaM CBHUX KJiaca Koje ce KopHucTe pH ciamy 3axTjeBa ACS-y.

16




ITporpamcko pjenieme

==lava Classs=

(2 CPEListRequest

com.rrkinsightacsclient .communication_obj

==Java Clags==
(9 SearchCPEListRequest

com.rtrk insightacsclient . communication_obj

==lava Class==
(3 CPECoordinateRequest

com.rtrk insightacsclient .communication_obj

(9 DeviceldStructRequest

com.itr.insightacsclient .communication_obj

==lava Clags==

com itk insightacsclient .communication_obj

==lava Class==

(3 RequestObject

L

==Java Classs=

(9 CPEStatusRequest

com itk insightacsclient communication_obj

==Java Clags==

(9 CPEParametersRequest

comrtrk insightacsclient communication_obj

==lava Clags==
(@' HeatMapRequest

comertrk insightacselient communication_obj

==lava Clagss=
(3 LoginRequest

com.irk.insightacsclient .communication_obj

==lava Clags==
(& CPESetParamRequest

comertrk insightacsclient communication_obj

Cnuka 6. Hujacpam xnaca nompedbnux 3a crare 3axmjesa ka ACS-y

Konyja cBux kiaca koje cy nmpuka3aHe Ha ciuiu 6 ce Hanasu Ha ACS-y kako O mnpu

npujeMy 3axTjeBa MoOrao Ja mpuxBath obOjekaT onrosapajyher Ttuma. Ilopyke koje

NOCTY)KHJIaIl 1ajbe KiaujeHTckoj Android amnukanuju cy Takohe MpeacTaB/beHE Kiiacama.

OBe KJ1ace y CBOM HMEHY cajpke pujed Response. Ammkanuja pacmakyje oarosop ox ACS-a

u mpuxBara oOjekare y onarosapajyhu tum. /[ujarpam CBHUX HEONXOJHUX Kjaca 3a MpHjeM

JSON o6jekaTa npeAcTaBIbEH je CIUKOM /.

==Java Classs==
(= CPECoordinateResponse

com ik insightacsclient.communication_obj

==Java Class==
(5 CPEParametersResponse

com_rtrkinsightacsclient . communication_obj

==lava Class==

(3 CPEStatusResponse

com rirk.insightacsclient . communication_obj

=alava Classs==
(9 HeatMapResponse

com rtrk insightacsclient . communication_obj

==lava Clasz==
(9 ResponseOhject

com itk insightacsclient.communication_obj

==lava Clazse==

(3 CPEListResponse

com itk insightacsclient .communication_obj

==dava

(9 CPESetPa

com . rtrk.insightacsclient .communication_obj

Class=»
ramResponse

==lava Clasz==
(2 LoginResponse

com . trkinsightacsclient.communication _obj

==lava Class==
(@ SearchCPEListResponse

com . rtrk.insightacsclient .communication_obj

Cnuxa 7. qujacpam knaca neonxoonux 3a npujem oo2osopa 00 ACS-a

Android arutnkariuja acHHXpoHO KoMyHHUIupa ca ACS-oM Te ce THMe He MOXKe TPEABH/IjETH

TA4HO BpHjEME OATOBOpa cepBepa. AIUIMKAlMja y TOM TPEHYTKY MOXE OWUTH y HEKOM O]

CTamka y KOME HHUje CIpEMHA Jla pearyje Ha MpHcCIjeay NopyKy. Y TOM cllydyajy ce oBa IMopyka

0J1 TIOCJTY’KHOIIa UTHOPHUIIE. YKOJIMKO j€ aluIMKalldja y CTalkby Yy KOME je CIpeMHa Jia pearyje

Ha TPHCTjEIH OATOBOP, MOAYJ 32 KOMYHHKAIIM]y MTPHOaB/ba MHCTAHITY 00jeKTa KOJU OUeKyje
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oxarosop u mpociehyje ra. OBo mobaBibare HHCTaHIE ce Bpinu momohy kimace APl.java. Cse
KJlace Koje ce masby 3axTjeBe ka ACS-Y u o mera o4ekyjy oaroBop Haclelyjy uaTepdejc
Callable.java. ¥ wemy cy nedpunucane cse nmospatHe dynkimje (callback functions) koje

HEKEC O KJ1aca MOTI'y I103BaTH.

4.4 MMoctynak Bu3yanm3saumje ksanurtet curHana (QoS)

3a mpuKa3 KBaJMTETa CWrHaima Ha reorpadckoj mamm kopuiireHn je Google maps [9]
npuiarogau ci1oj. OH Tpyka MOTYhHOCT TpeAcTaBe pas3IHMYUTHX BpPCTa CIIOjeBa IMPEKO
ocHOBHOT cinoja. OCHOBHH cJI0j je 3aayKeH 3a mpuka3 reorpadcke mame. 3a mpukas
KBaJIUTETa CHUTHAJIAa Ha reorpad)cKoj Mary ynpaso je uckopumTena opa Moryhaoct. Cioj xoju
ce LpTa je 3ampaBo mpoBuaHa cinuka. [lo woj ce mpra 3a cBaku STB ypehaj kpyr onpehenor
npeunuka. Kpyr je mpema panuaiHoM TpaaujeHTy MONyHmEeH o1 IpHe Ooje 06e3 anda
(mpoBUIHOT) KaHaja, 10 IpHE OOje ca MaKCUMaTHUM NPOBUAHUM KaHaioM. Haxon
3aBpIIETKa [[PTamka OBUX Tadaka BpIIM ce 0ojeme ciuke. CliMka ce yuuTaBa Kao HU3 Tadyaka u
HAa OCHOBY BpHjeqHOCTH ajida KOMIIOHEHTE MAofjesbyje joj ce HHujaHca Ooje. Tauka ca
HajMamkOM Ipo3upHoIIhy 6uBa o0ojeHa y 3eneHy 00jy, TOK Tauka ca HajBehoM mposupHouihy
OouBa oOojeHa 1pBeHOM 00joM. CBe BpujeaHocTu u3Mely ce 6oje oarosapajyhom mpenasHoMm

6ojom. EdpukacHoCT aropuTMa npeacTaBbeHa je Ha CIIUIHU 8.

oMedias
cah oAlba-lulia
Bjelovar ;. Deva
° :
Zagreb Si Hunedoara

©Karlovac o . A A ’ Petrosani
Sisak ?

Ramnicu Valcea
o
Targovi
o

deo ,: !i

0 o
P o
% i : Pitesti
"y \/ ’ Slatina

Zenica
o

Sarajevo
Sibenik o

Pleven
o

°Montana
oMostar

oVratsa LOV5ch

9 Sofia Tsarichina o
Niksi¢ o Uapuumra
o
7 aPancharevo
Pernik

Cnuxa 8. H3zeneo mane ca cnojem 3a keaiumem cueHala

Ogaj anroputaM je MMIUIeMeHTHpaH y kiacu HeatMapFactory.java umje cy rnaBHe

METO/IE U 10Jba MPeJICTaBbeHN y Tabenu 4.
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Ha3zus Tun Onuc
Bpujennoct npedynuka cBake
radius [Tosbe )
TayKe Koja ce I[pTa Ha KapTH.
Bupryanna Gutmara o kojoj
backbuffer ITosse
ce 1pra.
Mertona koja nmpuxBaTa Kao
void generateBitmap( apryMEHTe JINCTY Tadaka Koje
List<HeatPoint> points, Tpebajy OUTH HcLpTaHe,
s L Merona . .
Projection proj, int IIPOJCKIH]Y CBUX THUX Ta4daKa
radius) Y KEJbEHH TIPEUHUK
KPY>XHHIIE OKO THX Tadaka.
MeToja Koja mpTa KpyKHHILY
void addPoint( float x, caeHTpoMm y (X, Y) u
) Merona
float y, double quality ) WHTEH3UTETOM ajida KaHaia
y cpeaunu quality.
OBom MeTo10M oMoryheHo je
MIPEKUJIAbE OTIEpaLIH]e
void cancelDrawing() Mertona ]
YKOJIUKO j& CTUTa0 HOBU
3axTjeB 3a [[PTambe Mare.
Metoja xoja He mpUxBaTa
aprymeHTe, jep ce
nojpazymujena aa he
void colorized() Mertona

BPILUTH 00paay CIMKe Koja
JOJ] je Ha pacrojaramy Kao

rJI00aJTHa MPOM]jEHHBA.

Tabena 4. Knaca HeatMapFactory.java
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5. Tectupamwe u pesyntatu

Jla 6u ce yTBpAMIa UCTIPABHOCT M CTAOMIIHOCT aruIMKalyje, OHa MOpa OUTH MOJBPrHYTA
pasnuuuTuM BpcTama tectoBa. Hax Insight ACS client amukanujoM Cy M3BpIIEHH TECTOBH
(GYHKIIMOHATHOCTH Ka0 U TECTOBH KOjU Mjepe nepdopmance caMme arukanyje. 3a TeCTUpambe
(YHKIIMOHAJIHOCTH KopHINTeH je TectHH anar Robotium [10]. To je amar koju
ayromaTu3oBaHo TecTupa Android amnmkanujy cumynupajyhu akiuje koje OM KOPHUCHUK
u3BpiiaBao.CleHapuju  TeCTUpamka Cy OCMHUIUBEHH Tako Jia Cce HCTECTHUpPajy CBe
(YHKLIMOHATHOCTH aIUIMKaIHje.

Cuenapmo 1:

e [IpujaBsbuBame Ha ACS ca morpenHuM KOpUCHUYKUM UMEHOM U JIO3UHKOM

Cuenapuo 2:

e [IpujaBspuBame Ha ACS ca ncnpaBHUM KOPUCHUYKUM UMEHOM U JIO3HHKOM
e U3060p onmumje 3a npukas aucre ypehaja (ouekuBanu 6poj ypehaja 5)

Cuenapuo 3:

e [IIpujaBsbuBame Ha ACS ca ncipaBHUM KOPUCHUYKUM UMEHOM U JIO3UHKOM
e U360p onmwje 3a nmpukas aucre ypehaja (ouekuBanu 6poj ypehaja 5)
e 1360p jennor on ypehaja

Cuenapuo 4:

e [IpujaBsbuBame Ha ACS ca ncpaBHUM KOPUCHUYKUM UMEHOM U JIO3UHKOM
e U3060p onmwje 3a nmpukas jaucre ypehaja (ouekuBanu 6poj ypehaja 5)
e U3060p jenHor ox ypehaja

e 360p onmuje 3a mpomjeHy Jokanuje ypehaja
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Cuenapuo 5:
e [IpujaBspuBame Ha ACS ca UCIpaBHUM KOPHUCHUYKUM UMEHOM U JIO3HHKOM

e I360p omnmuje 3a mpuka3 Mare

Ha ocHOBY nemHuCaHHMX TECTHHX ClieHapHja 00aBJHEHO je TECTHpame alulMKaluje Ha
Google Nexus 4 Tenedony. Tabena 5 cymupa pesyirare Tectupama. CBaKu TECT j& U3BPIICH
nBa myta. JlatuM pesynTtatiMa je BepuduKoBaHa MCIpaBHOCT M (yHKIMoHanHocT Android

arIMKaImje.

Ha3zuB tecta: | Pexnu 0poj Tecta | TecT nmpoiao ycnujemHo
Cuenapuo 1 1 JA
Cuenapuo 1 2 JA
Cuenapuo 2 1 JA
Cuenapuo 2 2 A
Cuenapuo 3 1 JA
Cuenapuo 3 2 JA
Cuenapuo 4 1 A
Cuenapuo 4 2 JA
Cuenapuo 5 1 JA
Cuenapuo 5 2 JA

Tabena 5. Pesynmamu mecmuparea )yHKYUOHATHOCMU aniuKayuje

Jeman ox TectoBa KOjU Cy CIPOBEICHH HAJ alTUKAIMjoM Tpeba Ja MOoKake Kako ce
aruIMKalfja MoHalla y ycJIoBUMa JIOKaliHe (MHTEPHE) MpeXe, a Kako y yCIOBHMA CIOJballhe
(excrepne). Tect je m3Bpmien Ha Google Nexus 4 ypebhajy mocpeacTtBoM nBHje BpcTe
KOHEKIIHja:

-  HSDPA (untepner koHekmuja mpeko MTS wmoOuiaHOr mnpoBajaepa) umja je
edexTuBHa Op3uHa 2668/460 kbps,
- WIiFi (uHTepHET KOHEKIMja Koja c€ OCTBapyje OEKHYHOM KOHEKUHjoM Meby

ypehajuma) unja je eexruBHa Op3una 7142/1320 kbps.
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[Tpu xopumrey WiFi mpexke, kopucauk (Android ammukanuja) u mocmyxkumar; (ACS) ce
HaJla3e y MCTOj MPEXH JIOK Y CHUTyallMjHu KaJa jé KOPUCHUK MPUKIbYYEH Ha MHTEPHET MPEKO

HSDPA mpexe To HHje cy4aj.

HSDPA

Bpujeme oasusa (t)

O R, N W A O
1
[

bpoj oabupka

Cnuxa 9. bp3una oozusa ACS-a kopuwmernem HSDPA

Ha cmumm 9 npukazana je Op3uHa om3mBa ACS-a Ha 3axTjeB KopuCHHKA. TecT je
CIIPOBEJICH TAKO IIITO j& MjepPEeHO BpHjeMe OJI Cllama 3axTjeBa 10 mpujema oaroropa ox ACS-a.
Onepanuja 3a 1o06aBsbame IUCTe CBUX ypehaja je n3abpaHa Kao HajIIOroIHMja 3a 0Baj TECT jep
je Haj3axTjeBHUja 1o nuTamy oOpaje Ha ACS-y. TecT je moka3ao Ja je arnauKanuju noTpedHo
u3mel)y TpH U meT ceKyHau jJa poouje oarosop. Ha cimim 10 nmprkaszaH je o13UB arIuKaIuje
kopumntereM WIiFi koHeknuje (MHTepHA Mpeka). Pesyntatu cy MHOro OOJbM HEro kKanua je
kopuiireH HSDPA unTepHer. Yak u 10 cegam myta. Pasnor oBora je To IITO je cama Mpexa
TpOMHja, ILITO CE€ PENpPE3eHTYyje KallllbemheM y MWIN ceKyHaama. OBO ce MOXe J0Ka3aTu

HIOMYJTAPHUM &JIaTOM 3a MPOBjepy AOCTYITHOCTH Mociyxuora (ping).

WiFi

Bpujeme oa3mea (t)
w

1 2 3 4 5 6 7 8 9 10
bpoj opbupka

Cnuka 10. Bpsuna ooszusa ACS-a kopuwmersem WiFi
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Ounanan uzrinen Android ammukarije npeactaBsbeH je Ha caui 11. Ha mpBom ekpany
MPEJICTaBIbEH je& M3TJIe alTuKalje npu rpaduakom mperieny mnoioxaja ypehaja. Ha qpyrom
eKpaHy IpeACTaB/beHa je JHcTa ypehaja ca OCHOBHUM HACHTH(PHUKAIIMOHUM HH(pOpMaIjama.

Tpeha ciuka rmokasyje cBe OCHOBHE mapamerpe ypehaja.

= Signal map R STB devices Q, W Brief information
Heat map STB map
N cded - device_id_0
“ecs v o
Timigeara &) sojkes - Bojan
. Trifunovic
Zrenjanin
o 7 Device status
St
levice_id_3 =
o " device_id_3 Serial number
Belgrade
Device ID
. device_id_4 Suive 1l
Sarajevo Serbia~
o Y Manufacturer
nis & device_id_5
IS
iy oul
i
,."f.,‘. Y
Montenegro > o N, So! Product class ABCAF

Kosovo
o !
‘ b Location
* oo
S s = — s

Cnuxa 11. Hszeneo Android annuxayuje

Android arumkanmja je TecTHpaHa Ha TenedpoHMMa 3acHoBaHuM Ha Android
OTIEPAaTUBHOM CHCTEMY, pa3JIMYUTUX BeNl HuYMHA ekpaHa. [lopex Tora arumkanuja je
HOKpeTaHa W Ha BHIIE pa3inuuTux Tabner ypehaja xkao u Ha Google TV box-y. ¥V cBum
cllyyajeBUMa cajpkaj je OcTao IMpHKa3zaH 0e3 HempaBWJIHOCTU. TuMe je MokazaHo Ja je

aruThKaluja ckainabuna 3a Benuku 0poj Android ypebaja.
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3akibydak

6. 3aksbyuak

3amarak pana 6uo je pa3soj Android aruukanuje 3a KoHGUTrypaiyjy u Haariaeaame CPE
ypehaja mocpenctBom ACS-a. CBe mnnanupane (YHKIUOHATHOCTU alUIMKaIHje Cy
MHTETPUCAaHEe M HUCTECTHUpaHe. AIUIMKAlUje je 3aBHCHA OJ WHTEPHET KOHEKIUje Kao U O
MOCTY)KHOIIAa KOJU jOj Tpyka yciyre aujesbema uHpopmanuja. CamuM TuM nephopmance
aruIMKalyje TMPeKTHO 3aBHce 0]l eppopMaHCH Mpexe kao u o1 nepdopmancu camor ACS-a.

Android ammkanyja je crocoOHa 1a oJaKiia nocao TeXHHIKOM 0co0sby jep omoryhasa
Jla BpIIe TPEHYTHY JWjarHOCTUKY ypehaja Ha TepeHy. Ha ocHOBy cBHX OBHX
(YHKIIMOHATHOCTH, €eMHUTpcke kyhe cy y cramy Aa Op30 W Tpemnu3Ho o00e30ujene

uHpopmanuje o kBanutery ycayra QoS (enr. Quality of Service) cBUM CBOjUM KITHj€HTCKUM

ypehajuma.

3amatkoM je peanu3oBaH ocHOBHHU KoHIenT Android ammkaruje. OctaBibeH je mpocTop
3a nasba yHanpehema. CBH moAamy KOju ce MpUKa3yjy y alIuKalHju Cy TUPEKTHO JOOW]jCHH
o1 ACS-a. OHo 1ITO armuKaiyja TpeHyTHO He ToJpKaBa, a Ouo Ou MoXKeJbHO Ja MOHYIH Y
onuckoj OyayhHocTH jecTe:
e Pag 6e3 unrensuBHe Be3e ca ACS-om (enr. offline mode), roje ce momamu o
ypehajuma cknaaumire y Android ammukanuju.
e [lamheme mpeTxoIHUX BPUjeTHOCTH ITapaMeTapa U Mpuka3 ucTux nmomohy rpada.

L4 O6aBjCH_ITaBaH>C KOpHUCHUKA O HOTCHLII/IjaJ'IHOj CMCTHHU WK I'pCIIKaMa Ha CUCTEMY.
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