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PE®EPAT

Marictepcbka aurioMHa poboTta wmictute 97 cToOpiHOK, 2 Tabmwmii, 27
PUCYHKIB, 2 nofatku, 1 sictunr, 31 6i6miorpadiuHe mocumaHHs.

MaricTepcbKy JUIIIOMHY poOOTy CIIpSIMOBaHO Ha po3pO0OKY peKOMEeHZAIIHOTO
ITOPUTMY [/I8  HaJlaHHS TIOCAYT piesiropa Ta Ppo3poOKy Ha MOro OCHOBI
PEKOMeH/IalliMHOr0 MIKpPOCEepBiCy A/l CUCTEMU MiJATPUMKU TMPUUHSATTS pillleHb PO
Ha/laHHA TOC/IYT pieaTopa.

OO6'eKTOM JOCITiIKEHHSI € METOAHU TiATPUMKHU TIPUHHATTS pimeHb. [IpeameTom
JOCTi/PKeHHs € KpUTepii Ta anroputMu (hOpMyBaHHsI pe/ieBaHTHUX peKOMeH/alliil.

Y nmepmioMy po3fisii  TIPOBE/IEHO  aHajli3  CyuyacHOro CcTaHy cdepu
KYITiB/Ii/TIPOAa)Ky HepyXOMOCTi. BusiB/ieHO pisHOMaHITHI KpuTepii, 1[0 BIVIUBAOTh Ha
MIPUMHATTS KOPUCTyBauaMH CHCTeMH HaZlaHHA TOcayr pienropa. OOGrpyHTOBaHO
JOLTBHICTE PO3POOKH pEeKOMEeHAI[IMHOTO a/lTOpUTMY [I/Is iHTerpalfii 0 CUCTeMHU
HaJ@aHHA TOC/IYT pieaTopa.

Y Apyromy po3fijii IpoBeleHO aHasli3 MeTO/iB MiITPUMKHU TIPUMHATTS pillleHb.
HaBegeHno orissg Ta TiepeBar BUKOPUCTAHHS Yy PO3poOI[i  peKoMeH/al[iiiHOTro
MIKPOCepPBIiCy HaCTYIHOrO CTeKy TexHosoriu: Java, Spring, Maven, MongoDB, AWS
Redshift, AWS SQS, Swagger, GraphQL.

B TperbOoMy po3AU1i TIpOBeAEHO OIVIJ iCHYIHOUMX I[IPOrPaMHUX aHAaJIOriB.
BHKOHaHO MpOEeKTyBaHHSI peKOMeHJAL[iIMHOro Mikpocepsicy. OmnucaHO NporpaMHy
peasizalfifo peKOMeHJAIiHOTO MiKpocepBicy sK mAsi po3poOHMKa, TakK i [jIs

KOpHCTYyBaua.

PEKOMEHJIALIIMHUI AJITOPUTM, PEKOMEHJAIIMHNN
MIKPOCEPBIC, JAVA, SPRING, MAVEN, MONGODB,
AWS REDSHIFT, AWS SQS, SWAGGER, GRAPHQL
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I[TEPEJIIK YMOBHUNX ITO3HAYEHb, CUMBO/JIIB, OAVHNIIb, CKOPOUYEHbDb
TA TEPMIHIB

CJ10BO / CJIOBOCIIOJTyUYE€HHS CKOpOueHHs | YMOBU BUKOPUCTAHHS

basa panux bl Y TekcTi




BCTVYII

Binburicte cyuvacHux web-caTiB BUKOPUCTOBYHOTb CHUCTEMH IiJTPUMKHU
npuiiHATTs pittieHs (CIITIP) ans Toro, 106 3a0BO/ILHUTH MOTPeOH KOPHCTYBauiB.
Taki CIIIIP reHepyrOTh pi3Hi KOMIUIEKCHI MPOMO3ULii, peKOMeHAaLlii (Hanpukiaz,
MPOIMOHYIOTh CYIyTHI TOBapW, 3BepTalOTh YyBary Ha JIOJed 3i CXOXUMHU
ynogobanHsMu). PekomeHaritini mexanizmu CITTTP o6pobssitoTh Besiue3Hi 06csru
iHdopMaliii /151 mo3HaueHHs TIOTeHLIMHUX TlepeBar KOPUCTYBauiB, /Jis BU3HAU€HHS
HaWIPUAATHILINX pe3yJ/bTaTiB MOLIYKY, /J MPOTHO3yBaHHS MOTEHLIIMHO LIiKaBOTO
KOHTeHTy. PekoMeHZaAllilHI MeXaHi3MU  YJOCKOHA/JIOKTb  B3aEMOZII0  MiX
KOpPHUCTyBaueM Ta web-calToM. 3aMiCTb CTaTUYHUX JI@aHUX BOHU HAJlal0Th JUHAMIUHI
3MiHHI: peKOMeHJallil TeHepyrTbCA IHAUBIAyaJbHO i, KOKHOIO KOPHCTyBaua,
YPaxOBYKOUM pi3Hi XapaKTepHUCTHMKH WOro akTMBHOCTI Ha JaHomy web-pecypci, a
iHOZi 11 IHTerpyrOTh JjaHi, 1[0 HAAXOASATh Bifl iHIIMX BiJBi/lyBauiB.

PuHOK KyIiB/Ii-nIpoAa)Ky HEPYXOMOCTI BiJirpa€ iCTOTHY POJb Y JKUTTI
CycrijibcTBa. MinbHOHM pi3HMX BapiaHTIB J>KUT/IOBUX O0O0’€KTiB y BCbOMY CBiTi
BUCTAB/IEHO Ha TIPOJaX, Lije Oisbllle 3anmWTiB Ha TpW0OaHHS HOBOTO JKUTIIA.
HisnbpHICTE MEeBHOI KaTeropii JOJed TakK YW IHakile MOB’s3aHa 3 peaJii3alli€ro
OakaHHs 3 KymiBai abo mpojaxy >kutia. KimieHT 3BepTaeThcst [0 Komrmadii abo
MIPYMBATHOTO pienTopa, SIKOro oMy TMopajivB PYT, Kosiera abo mobauuBIly peKiamy
B IHTepHeTi Tomlo. Y pe3ynbTaTi BUHUKae Oe3niu mpobsemM Ta TPYJHOLLIIB,
OB’ SI3aHMX 3 HABUUKAMU areHTa, Crelu@ikoro KuTaa Touo. [JoiJIbHUM pillleHHsIM €
mig0ip areHTiB 3a/e)KHO BiJ| iHTepeciB Kii€HTa, 3 ypaxXyBaHHSIM MOro B/IaCHMX
KpuTepiiB Ta mpiopuTeTiB. CepBic [/ MOKYIILiB/IPOJABLiB KUT/a, KWW BYaCHO
iHdbopmye, cpsAMOBYE MpUMaTH Kpallli pillieHHs Ta MaTy Kpallvid A0CBi/l B3aEMOZIT
3 IUTaHb KYITiBJ/I/TIPOJaxY.

HaluacTiime  po3BUTOK  peKOMeHJaLiHWX  MeXaHi3MiB  TOJiirae B
YAOCKOHAJ/IeHHI a/JrOpUTMIB NPUWHATTA pilleHb. MeTa LbOro mnpolecy — JaBaTu
Bi/IBifyBauaM web-callTiB sskoMora HaWITOBHIllli Ta HAaWTOUHIIlI peKOMeH/allii, 1110

34/10BOJIbHAIOTH IXHI 3aruTH. ,Z[]'IH Oboro MaTeMaTUUHI d/ITOPHUTMH, 110 JIEXKATH B
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OCHOBi peKOMeH/IalliiHAX MeXaHi3MiB, MOBUHHI MOCTiMHO HaBuaTHCs. OTxe HabyBae
YMHHOCTI MalllMHHe HaBuaHHS [1] Ta iHTenekTyasbHUM aHasi3 gaHux [2]. CripoiieHO
CXeMy MOyKHa OIMCaTH TaKUM UMHOM: cepBic web-caiiTy Haziae KopucTyBauy Habip
PEKOMeH/Iarliii, fam po3pOOHHUK OTPHMYE BijJi HROTO 3BOPOTHHI 3B'SA30K, aHasIi3ye
[laHl Ha BIATOBIAHICTH IHTEpecaM KOPUCTyBaua, llepeHaBya€ MaTeMaTUUHY MOZeslb,

TIOTiM 3HOBY TIPOTIOHY€E peKoMeH/allii. lasi 1e BifOyBaeTbCsi IUKITIUHO.
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PO3OIT 1
AHAJTI3 TTPEAMETHOI OBJIACTI

1.1 AkTyasbHicTb TeMu pob0oTH

Ob6csir  cBiTOBOrOo pUHKY Hepyxomocti y 2021 poui oriHioBaBcs B 3,69
TpuibioHa posapiB CIIIA, i ouikyeTtbes, 1o 3 2022 o 2030 pik BiH 3pocTaThMe Ha
5,2% y cepegHbOMYy piuHOMY Temrli. OUiKy€TbCS, LI0 TPOTATOM ITPOTHO30BAHOTO
rnepiofy PHMHOK 3pOCTaTUMe 3[0POBUMH TeMIlaMH, Y 3B’SI3Ky 31 3DPOCTaHHSIM
HacesieHHS Ta Oa)kKaHHSIM MaTH ocobucTuii mpocTip y 6yauaky. CtaHoMm Ha 2021 pik
/IOl KOMEpPLIIMHOI HEepyXOMOCTI BBaKa/IUCAd HaWBaXK/IMBILLIMM €/1IeMEeHTOM, 1110

CTUMYJIFOE PO3IIMPeHHs ranysi [3].

U.S. Real Estate Market BEvE
size, by property, 2020 - 2030 (USD Billion) GRAND VIEW RESEARCH
i
]
I
$699.98 - - -
$680.88 = B
— [ ]

5.2%

U.S. Market CAGR,
2022 - 2030

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

@ Residential Commercial Industrial Land @ Others

PucyHok 1.1 — /liarpama rnporHo30BaHOro 3pOCTaHHSA PUHKY HEPYXOMOCTI

[Tanpgemis COVID-19 HeraTMBHO BIUIMHYJIAa Ha 3pOCTaHHS  pPUHKY
HepyXoMocCTi. Brime maHzemii OyB MOMITHUM y TepIli KijJibKa MICSIiB KpHU3Y,
0Cco0/MBO 3 TOYKM 30py PO3APiOHOI TOPTiBJI, 3aBASKU »KOPCTKOMY KapaHTHHY Ta

oOMeykeHHsIM TiepecyBaHHs. bJjlOKyBaHHs, BBeJjeHi B Pi3HUX perioHax, MPHU3BeIU /10
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3aTPUMKH HOBHMIX Oy/liBe/TbHMX IIPOEKTIiB Ta TPHU3BeIH A0 ITIOBIIbHOTO 3pPOCTaHHS
TIPOMMC/IOBOCTI [4].

He3Bakatoun Ha Be/JiMue3He CKODOUEHHS TPOJaXKiB JKUT/Ia BHACTIZOK
naH/ieMil, akTUBHICTb y cdhepi HepyXOMOCTi Toyasia BiZJHOBIFOBATHCS, [TOBEPTAIOUHCh
A0 piBHA A0 naHfaemii. [ToTeHLiMHI MOKYML TIOYaqyd AakKTUBi3yBaTH TMOIIYK Ta
KyTiBaO OyAWHKIB, IO CIIPUS/IO 3POCTAaHHIO PUHKY HEPYXOMOCTi. 3a [JaHUMH
HarjioHanbHOI acoriialiii piesiTopiB, He3aBeplieHi rnpojaxi B metporioiTeHax CIIA,
aki B kBiTHI 2020 poky Branu 6isnbin HDK Ha 30%, g0 cepriHsg 2020 poky 3pociv
Maibke Ha 30% [5].

Kpim Toro, BrMB IHTepHeTy TIIiIBUIMB O00i3HAHICTh CIIOXKMBAUiB IIIOZI0
OHJIAUH-TIOC/IYT 3 HepyxomocTi. KiitouoBi rpaBLi NPOMOHYIOTH Pi3HOMAaHITHI
TIOC/TYTH, TakKi SIK KiMHATU [/ TIPIMHUX TPaHCJIALN, 11100 OTPUMAaTH YacTKy PHHKY.
Hanpuknaa, 3a ganumu Alibaba, nmonag 5000 arenTiB 3 HepyxomocTi 3 maibke 100
Micip y Kurai 3acTocyBasii mMeTOj MPSMOI TPaHC/ALl B KiMHAaTaXx, [0 [03BOJISIE
TIOKYTILISIM YKUTJIa AOCTiI)KyBaTU OyIUHKU Ta YK/IafaTu yroAu Baoma [6].

JKuTnoBa HepyxOMICTh JOMiHyBajla Ha PUHKY 3 4acTKOW Aoxony 35,5% y
2021 porii. 3pocTaHHs BifOyBaeThCs MepeBaXKHO 3a PaxXyHOK MijleHiasliB, OCKiTbKH
OCTaHHIMHM POKaMH BOHHM OifbIIl CXW/IbHI [0 BOMOZAIHHS >KUT/IOM. Haripukiaz, 3rigHo
3i 3BitoM Homeownership Big Apartment List, piBeHb BOJIOZiHHS >KUTJIOM Cepe[
MiseHianiB 3pic 0 47,9% y 2021 poui 3 40% y 2022 pouii [7].

[TporHo3yetbesi, 1o CAGR (Compound Annual Growth Rate, cykynHui
cepeHbOPIYHUM TeMIT 3pOCTaHHS) KOMepL{iMHOI HEepyXOMOCTi ckiaze 5,1% 3 2022
no 2030 pik [8]. PUHOK mpoLBiTa€ BUHATKOBUMU TeMIlaMU B pe3y/bTaTi 3pOCTaHHS
TYPUCTUYHOT'O CEKTOpa.

3 Touku 30py Oi3Heca BHUSIBIEHO TapHUM TIIOKAa3HUK 3POCTaHHS TIOTIUTY.
Po3nisiHeMO  AOLIJIBHICTb  pO3pPOOKM  peKOMeH/AlliiHOro  aJTOpUTMYy  3aMiCThb

TPAUI[ifHOTO BUKOPHUCTaHHS 6a3u JaHUX Pie/ITOPChKUX TTOCTYT.
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[To-miepitie, BuUsB/MeHO 30i/ibilleHHsT KoedillieHTa KOHBepcii. PerenbHO
migiOpaHa peKOMeHZAIlisl [[03BOJsE ITiBUIATHA piBeHb KOHBepCii. 3a JaHUMH

mxepesa Barilliance nmpu6mmsso Ha 8% [9].

How personalized product recommendations increase conversion rate

10%
8.33% Eors
8.06%
71.59%

=l
in
=

6.99%
619%

5.22%

3.96%

Conversion Rate
n
=

1.02%

0 1 2 A 4 5 6 7 8

Recommendation engagement (# of clicks)
Source: Barilliance

PrcyHok 1.2 — [liarpama 36i/bli1eHHsI KOHBEpPCii B 3a/1€>KHOCTI Bij]

peKoMeHallin

[To-gpyre, BUSIBIEHO 3POCTaHHS JOXOAY. bifbiu wLiijiecripsMoBaHuM Oifgxif 10
OPI€EHTYBaHHSI KJ/II€HTIB Ha MPaBWIbHWUK LUIAX KYMiBJIi NPU3BOJUTH [0 3HAYHOIO
30ibiieHHs TipojaxiB. JocmimkeHHss Gartner cBifuaTh Tpo Te, 1[0 iHTeIeKTyaabHi
MeXaHi3MU TepcoHasi3aljii Z03Bo/sI0Th oTpuMaTh Ha 15% Oinmbiie goxony. Kpim
TOI0, 3@ CTaTUCTUKOK McKinsey, pekoMeHaLlil 111010 ITPOAYKTY BUKOPHUCTOBYHOThHCS
A71s1 30ibIIeHHs oXoAy Ha 5-15% [10].

3a CyyacHMMHU [JaHUMM KOXXHOMY YCIIIIITHOMY 0i3Hecy [OILi/IbHO MaTH
CTpaTerit0 peKoMeHJallii TPOAYKTiB/TIOC/AYr cBOiM KiieHTaM. OpHak po3pobuTh
KOMIUIEKCHY CTpaTerit0 [jisi CTBOPEHHS PI3HUX eTarliB Ta Pi3HUX TUIIIB CTPYKTYP
pekoMeH/alliii TIPoAyKTy Ta edheKTUBHO peasi3yBaTU LI0 CTpaTeril0 — CK/ajHe
3aBJjaHHS.

[To-TpeTe, BUSIB/IEHO eKOHOMIIO Yacy Ta pecypciB. Pyunuii moiyk y 6a3i jaHux

piesTopiB, 10 BiANOBIJAIOTH TEBHHWM KPUTEpPiAM € CK/IaJAHUM Ta TPYJOMICTKUM.
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3aBASKM CUCTEMI HaJaHHS T[IOC/JYr piejiTopa K/IEHT MOKe IUBUAKO OTPHUMAaTU
HeobOXigHy iHdopMariiro Ta Ha 11 OCHOBi OTpUMAaTH sIKiCHi MOCayry. TakoXX HaZa€ThCst
MO>K/TMBICTh CKOPOTUTH 6a3y oriepaTtopiB — MeHe[kepiB 3 TMpojaxy, 60 OinbliicTh
poO0TH BUKOHYE CHCTeMa HaZlaHHS TTOCTYT piesiTopa.

Takum uyumHOM, web-pecypc, 10 37aTeH HaBYaTHUCA Ta BUKOPHUCTOBYE
3aMaTeHTOBAaHUM MeXaHi3M peKOMeHJallii [Jid JOMOB/IACHUKIB, SKi BHMBUAlOTh Ta
OLIiHIOIOTH 0e3/1iu crocobiB Tpojaxy OyAWHKY, € KOPHCHUM Ta e(heKTUBHHUM.
PekomeHalliiHUM MeXaHi3M, 3aCHOBaHMW Ha MalllMHHOMY HaBUYaHHi, [103BOJISE
ypaxoByBaTH 0e3/liu KpUTepiiB, MOB’sA3aHUX 3 OKpPeMHMH 00'€éKTaMH HEPyXOMOCTI,
MiCILIeBUMH PUHKaMH, TlepeBaraMyu OKpeMHX MpOoAAaBI(iB ToIo. Ha ocHoBI migibpaHmx
3aMyTaHb MpO OYJWHOK, TOJIOBHI IIijli y Mporieci Mpojaxy TOIIo, 3araTeHTOBaHa
TEXHOJIOTiSl OLIIHIOE€ KpallMX MICI|eBUX areHTiB 3 HEepyXOMOCTi, IHCTHUTYLIIMHUX
TOKYIIL[iB, MOZeJli JUCKOHTHUX areHTiB TOIIO, 100 migibpatd BapiaHT, SKWH
HaliKpaille [OTMOMOKe y [JOCATHeHHi Iiijilelt KopucTyBauiB. Ciyk0a TakoxX
peKOMeH/Iye 0COOMCTOro KOHChEpyKa, 11[00 [0TIOMOITH /IOMOBJ/IACHUKOBI B TIpoLieci
IIPOJaXxKiB.

«[Tpomark OyAMHKY — O/iHe 3 HaMBaXK/IMBIIMX (PiHAHCOBUX — i YaCTO HANOIMBII
eMOLIIMHUX — pillleHb, SIKi MPUHUMAarOTh JIFOJH, Ta, OCKIJIbKM Lje MOKe CTaTUCS TUIbKU
ofMH abo /1Ba pa3u MPOTITOM JKUTTS, Iie He Te, 1110 3 YaCOM CTa€ APYTO0 HaTypOIO»,
— rosoputb M. Byac, mpesugeHt SOLD.com. — «Mwu 1mparHemMo [JOTOMOITU
ZIOMOBJIACHMKAaM 3pO3yMITH BCi [OCTYIHi IM BapiaHTU TIPOZaXKy CBOiX OyAWHKIB,
3axXWINaouy TMpH 1bOMY IX I[iHHMM KariitTana, Ta OyZemMo C/Iy>KUTH HaJiiHUM Ta
HeyTiepe/)KeHUM DPecypcoM TIPOTATOM YChOTO TIPOLieCY TPOJaxy OyAUHKY».
«OckinbKy icHye 6e3/1iu HOBUX MO/iesield, IOCTYIMHUX B IOMalllHiX TOPrOBUX I/I0I[ax
Ha JI0/IaTOK /10 TPaAMIIiliHOI Mo/iesTi Opokepa Mo HepyXOMOCTi, iCHye rocTpa moTtpeba
B MOC/y3i, Sika BpaxoByBasia O yci AOCTyIHi BapiaHTW», — TpofoBXuUB M. Bync, —
«3aroBHUTH 1[I0 TIPOTA/IMHY Y 3HaHHAX, 00'€IHYIOUM SK TpajuIliiiHi, Tak i HOBi

MEeTOAW TIPOAAXKy OYyAWHKY ITii OJHMM JaxXOM Ta Hajawud Oe3KOIITOBHI Ta
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HeymepeKeHi peKoMeH/iallii, TTepcoHasTi30BaHi i KOXXHOTO BJIaCHUKA OyAWHKY»

[11].

1.2 Mera Ta 3afiaui po6otu

MeToto  JaHOi  MarictepchbKoi — AWIJIOMHOI  poboTH €  po3pobka
peKOMeH/Jal[ilfHOr0 aATOpUTMY /ISl HaJlaHHS TIOC/IYT piesiTopa Ta po3pobka Ha Moro
OCHOBI pEKOMEeHJAL[iIMHOT0 MIKpOCepBIiCy [J/si CUCTEMH MiJTPUMKU TPUMHATTS
pillleHb PO HaZlaHHA MOC/IYT piesiTopa.

Ilnst mocsirHeHHST MeTH HeoOXiZlHO BUKOHATH HACTYIIHI 3a/aui:

1. BuKoHaTu aHaji3 cyyacHOro ctaHy chepu HalaHHS MIOCAYT piesTopa.

2. BukoHaTH AoCaipKeHHsT MeTO/IiB TiITPUMKM TIPUMHSTTS pillleHb.

3. Po3pobuTH pekoMeHAL[iiHUN a/rOPUM [I/Is ITiTPUMKHU TIPUMHATTS pillleHb
IIpO Ha/laHHA IOCIYT pieTopa.

4. Po3pobutu 0a3y [JaHMX peKOMeHJallii 3 ypaxXyBaHHSM KpHUTepiiB, 1[0
BIUIMBAlOTh Ha TIPUUHATTS pillleHb KOPUCTYBayeM CHCTEMM HaJlJaHHS TOC/TyT
piesTopa.

5. Ha ocHOBi pekKoMeHJAI[iiHOTO aJrOpUTMy PO3pOOMTH peKoMeHJal[iiHu
MiKpOCepBic.

6. IHTerpyBaTd peKOMeHAAL[IMHUU MIKpPOCEPBIC [0 CUCTEMH HAaJaHHS MOCIyT
piesTopa.

OG6'eKTOM ZOCTiKEHHS € METO/IH MiITPUMKHU TIPUNHSATTS PillleHb.

[IpeagmMeToM JOCTiIKeHHS € KpUTepii Ta airoputMu (hOpMyBaHHSI pejieBaHTHUX
peKoMeH/IaLliii.

Y [paHii MaricTepcbKiii AMIUIOMHIA poOoTi Oy/0 BHKOPUCTAaHO METOU
MiATPUMKY TIPUMHSTTS pillleHb Ta MeTOAM CHCTeMHOTO aHai3y, MeTOAu 00’€KTHO-

Opi€EHTOBaHOTO MPOEKTYBaHHS Ta web-TiporpamMmyBaHHS.

1.3 HaykoBa HOBHM3Ha
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Y manii mMaricrepchbKili AWTIOMHIM poOOTi 3ampOIIOHOBAHO HOBY TEXHOJIOTIO
MiITPUMKU IPUMHSATTS pillieHb PO HaJlJaHHS MOCJIYT piesiropa.

HaykoBa HOBM3Ha OTPUMaHUX pe3yJbTaTiB MOJISATAE Y TOMY, I10:

— ypaxOBaHO KpuTepii, 1[0 BIUIMBAIOTb Ha NPUUHSTTS pillleHHS KOPUCTyBaueM
CUCTEMU HaZlaHHS MOC/IYT pienTopa;

— po3pobyieHO peKOMeHAIiHHNN anroOpUTM /IS TIiATPUMKH TIPUAHSTTS PillleHb 3
MeTOO TIiIBUITIeHHS IIIBUAKOCTI Ta IKOCTi 00C/TyrOByBaHHS;

— mnonepejHi pe3y/bTaTH peasi30BaHO y peKOMeHal[iiHOMY MiKpOCEepBiCi, SKAU

IHTEerpoBaHO [0 CUCTEMU HaJaHHS TOCIYT pieaTopa.

1.4 ITnaHOBaHe MpakTUUHe 3HAUeHHS

[IpakThuHe 3HaueHHs pe3y/bTaTiB, OTPMMAHUX IIi/l YaC HAIKWCAHHA [JaHOI
MaricTepcbKoi AMIUIOMHOI POOOTH, MOJATSE Y MPOrpaMHii peaizaliii MOXK/THBOCTI
HaJlaHHS peJieBaHTHUX peKOoMeH/allili i/ yac poO0TH 3 CUCTeMOI HaJlaHHS TOC/TyT
piesTopa.

PekomeHpalliiHuii MikpocepBic Mae Ha MeTi (¢GoOpMyBaHHS I[i/TliCHOI,
HeyIepe)KeHol peKOMeHzallii, fka MiABULLIUTL MWIBUAKICTb Ta SKICTb HaJaHHSA
pieITOPCHKUX TIOC/IYT.

PekomeHfaliiHuii  MikpocepBic ~ ypaxoBye 6e3miu  pi3HUX  (BKTOpIB,
HaTpUK/IaJl, CTaH PUHKY, SKWUM BU3HAUMB ITPOJaBellb, OCOOHCTi repeBaru Ta LiJi
MpOJABLs, OLIHKM HaWKpaldX MiICLIeBUX areHTiB 3 HepPyXOMOCTI, IHCTUTYLIIMHHX
MOKYTILIiB, MoOjieJied AWUCKOHTHUX areHTiB, areHTiB 3i 3HWKKaMd Ta (hiKCOBaHOIO

TJIaTOK0, MOZIeJIer TOPTiBJIi TOLIO.

1.5. BUCHOBKY /0 TI€PILIOT0 PO3Aiay
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Y pe3ynbTaTi aHa/li3y cyuyacHOro CTaHy cdepu HaJlaHHS pPieJITOPChKUX TTOCTYT
0OrpyHTOBAHO JOI[i/TbHICTb PO3POOKY peKOMEH/AI[iiHOTO aArOPUTMY [I/Is T ATPUMKH
NIPUMHATTS pillleHb MMPO HaZIaHHS TIOC/yT piesTopa Ta po3po0KW Ha MOTO OCHOBI
PEKOMeH/IaLliIMHOTO MiKpocepBicy. BusiBieHO pisHOMaHITHI KpuTepii, 110 BIVIMBAIOTh
Ha TPUMHSATTS PillleHHS KOPUCTyBauaMM CUCTEMH HaJlaHHS PieNTOPCbKUX MOC/YT.
CdopmynboBaHO MeTy Ta 3ajiaui AaHOI MaricTepcbkoi JUTIOMHOI poboTty. OmrcaHo
HayKOBY HOBHM3HY Ta IJIAHOBE TNPaKTUYHe 3HAaUeHHS JaHOI MariCTepChbKol JUTJIOMHOL

poboTH.
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PO341JT 2
METOIN HNIATPUMKU ITPUMHATTS PIIIIEHL TA IHCTPYMEHTU
PO3POBKI

2.1 Java ta Spring

Mogoro nporpaMmyBaHHsI 0y/io 06paHo MoBy Java [12-14], sk HailicTabimbHIITY
Ta HaWOI/MBII TiAXOAsIy MOBY A/ OeKeH/-pillleHHSI BUCOKOTO HaBaHTa>KeHHS.
TakoK Ha Liii MOBI B)Xe HaluWcCaHi iHIII MikpocepBicu icHyro4oi cucremu. Lle
00'eKTHO-Opi€EHTOBaHAa MOBAa MPOTPaMyBaHHsS 3i CTPOTrOIO0 THITi3alfi€r0, 3aCHOBaHa Ha
K/acax Ta iHTepdeilcax 3 MiATPUMKOIO HacmiAyBaHHS - Java mBHKa, Oe3reuHa i
HafiitiHa. 11IMpOKO BUKOPUCTOBYETLCA /11 PO3POOKHU [JO/ATKIB ITi/l pi3Hi oreparfitiHi
CUCTeMW, B IIeHTpaX OOpOOKW  [aHuX, irpOBHUX KOHCOJSAX, HAYKOBUX
cyriepkomm'toTepax i T. A. [Tnardopma Java - 1ie Habip mporpam, siki ZoromararThb
nporpamictam e(eKTUBHO PO3poOSTU i 3amyckaTW AOJaTKW [J/s1 TPOrpaMyBaHHS
Java. BiH Bk/touae B cebe MexaHi3M BMKOHAHHS, KOMIIiISTOp i Habip 6ibmioTek. Lle
Habip KOMITTOTEPHOTO TIpOrpaMHoro 3abe3neueHHs Ta crieljudikariiii.
PosrnsiHeMO BayK/IMBI MOXK/IUBOCTI Java:
1. «Hamumrite Ko, OAWH pa3 Ta 3aMyCTiTb WOro MPaKTUUHO Ha OyAb-sKUii
oOuMc/toBasbHIM T1aThopMi».
2. Moga He 3anexuthb Bif rardopmu. [eski nmporpamu, po3poOsieHi Ha OfHiM
MallIMHi, MO)KYTb BUKOHYBAaTUCS Ha iHIIIM MallIWHi.
Moga, mpu3HaueHa /i CTBOPEeHHSI 00'€KTHO-OPi€HTOBAaHUX IPOTPaM.
BaraTonoTouHa MOBa 3 aBTOMaTUYHUM YIIPaB/IiHHAM I1aM'ATTIO.

Moga, cTBOpeHa AJig pO3IoAi/IeHOl cepenoBulLia [HTepHeT.

S e

Moga r1os1ertiye po3rmo/isieHi 00urCcIeHHsl, Opi€EHTOBAHI Ha MEPEXKY.
JDK (Java Development Kit) - me cepemoBuilie po3poOKH MPOrpaMHOIO

3abe3reyeHHs], 110 BUKODUCTOBYETHCS [Ji1 CTBODEHHsS arieTiB i [ojaTkiB Java.
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Po3pobHuKY Java MOKyTh BUKOPHCTOBYBaTH Woro B Windows, macOS, Solaris Ta
Linux. JDK pgornomarae iM CTBOpHOBaTH Ta 3amyckatu Tiporpamu Java. Ha oaunH
KOMII'FOTep MO>KHa BCTaHOBUTH KiibKa Bepcin JDK.

PosryissneMo ocHOBHi ocobmmBocTi JDK:

— JDK wmictuth iHCTpyMeHTH, HeoOXifHi Ayia HammMcaHHs TiporpaM Java, i JRE
I7151 X BUKOHAHHS;

— BK/IIOYa€ B cebe KOMITI/IATOP, CIOciO 3amycky AojaTkiB Java, 3acib meperasigy
arvieTiB TOLLO;

— KOMITJIATOP ITepeTBOPIOE KO/, HAaIMCaHWi Ha Java, B 0aiT-KOzI;

— iHCTpyMeHT 3arycKy gozaatkiB Java BigkpuBae JRE, 3aBaHTa)kye HeoOXigHUM
KJIaC i BUKOHY€ MO0 OCHOBHHUW METOJ,.

- 1le MeXaHi3M, KM 3abe3rneuye cepeoBUIIe
Po3r/isiHeMo 0CHOBHI 0cob6MBOCTI BipTyasbHOI MamiaM Java (JVM):

— 3abe3mneuye He3aNeXXHUM Bif matgopmu crocib BUKOHAHHS BUXiJHOTO KOZY
Java;

— Mae Oe3siy 6ibsioTek, iHCTpyMeHTiB Ta (hperiMBOPKiB;

— TIiJTPUMY€E MOXK/IMBIiCTh TpalfOBaTH Ha Oyab-sKiii TaTdopMi Ta 3aoIiaguTh
yac;

— mnocTaBisieTbCcd 3 KommisigtopoM JIT (Just-in-Time), sikuii T1epeTBOPIOE
BUXIJTHUM KOZ, Java B MalLIMHHUM MOBY HU3bKOTO PiBHSI.

JRE - mporpama, Tipu3HaueHa yia pobOTM 3 iHIIMM TPOrpaMHUAM
3abe3mneueHHsIM, 1110 MicTUTh 0i0/1ioTeKM KitaciB, K/iac 3aBaHTakyBaya Ta JVM.
PosrnisineMo ocHoBHi ocobmBocTi JRE:

— Mictuth 6ibmioTekn kKnaciB, JVM Ta iHII Jomomi>kHi (aitnm, He BK/IIOUAE
HiIKUX iHCTPYMEHTIB [i/is1 po3po0KH Java, TakKuMX SIK BifylaquuK, KOMITJIATOD
TOLLIO;

— BUKODUCTOBYE Ba)K/TMBI K/IaCH TIAaKeTiB, TakKi K 0i6sioTeku math, swing, util,
lang, awt Ta runtime;

— MiATPUMYE 3aIlycK Java-areTis.
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Po3riisiHeMo 0CHOBHI KoHLem1lii peliMBOpKY Spring [15-17]:

1. TuBepcist ympaB/iHHA: B IIbOMY TIPUHIMI 00'€KTU He 3ajieXaTh BiJ| iHIINAX
00'eKTiB, ajie 3HAIOTH ITPO iX aOCTPaKIIisIX /IS TI0/a/IbIIIOl B3a€MO/II.

2. YTIpoBa/pKeHHS 3a/le)KHOCTel: B 11ikl KOHIIeMIlil OJ[UH He3ase)XHUu! 00'eKT
BUKODHCTOBY€E iHII 00'€KTH 3a [OMOMOror0 iHTepdeiciB. 3a/nexHiCTh
repelaeTbCi B MOMEHT cTBOpeHHs. DI Moxke OyTM peamizoBaHul 3a
JIOTIOMOT0}0 YCTaHOBHUKIB abo Tepejaui apameTpiB B KOHCTPYKTOPI.

3. ACIeKTHO-Opi€EHTOBaHe IpOorpamyBaHHS: Lie JoroMarae€ po3pi3HATHA HaCKpi3HI
byHKIIIT B J0AATKY.

Apxitektypa Spring Framework Hamae 20 w™opysiB, sKi MOXKHa
BUKOPUCTOBYBATH B 3a/I€XKHOCTI BijJj BUMOT [JOJaTKa.

Core i Bean 3abe3neuye ¢pyHgameHTa/nbHy YacTHHY ()peiiMBOpKa, BKIHOYAOUU
IoC i DI.

Konretinep sigpa (Core Container) Mo)XXHa YMOBHO pO30MTH Ha KilbKa
cyOKOHTeliHepiB:

1. Mogyns Core Hajae Bci OCHOBHI KommoHeHTH Spring Framework. Bin
BK/MOUae B cebe dynkiii Inversion of Control i Dependency Injection.

2. Mogayns Bean nponionye BeanFactory, sikuii siBiisie cO0010 CK/IaZiHY peavti3allito
dabpuuHoro 11aboHy.

3. Mogyns Context moOyJoBaHM Ha MillHiM OCHOBI, 1[0 HAZIAETbCS MOAYJISIMU
Core i Beans, i € cepenoBuiliem, sike J0OTOMara€ BaM OTPUMATH AOCTYI [0
Oy/b-SIKUX TIeBHUX i Ha/laIlITOBaHUX 00'€KTIB.

4. Spring Expression Languages (SpEL) moay/ab MporoHye MOBY BUpasiB Ajist
3MiHH i 3aruTy rpada o6'ekTa i YaC BUKOHAHHSI.

PiBenb moctyny mo ganux i iHTerpauii (Data Access/Integration) CK/afaeTbCs

3 moayJis JDBC, ORM, OXM, JMS i Transaction:
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. ORM: w™oaynb ORM 3abe3reuye y3rofpKeHiCTh/TIEPEHOCHUMICTh KOy
He3a/Ie)KHO BiJ] TeXHOJIOTIM AOCTymy A0 JaHux. BiH Oyge 3acHOBaHHWM Ha
KOHILIeTILii 00'eKTHO-OpPi€eHTOBAHOI'0 BiZ0OpaskeHHs.

. JDBC cknamaetbcs 3 piBHs abctpakiii JDBC, HeobxigHOro a1 pobotu 3
CYB[.

. OXM: Object XML Mappers AorioMarae mepeTBoproBaTi 00'eKTU B opmar
XML i HaBriaku.

. Mopyne JMS mnporioHye Taki (yHKLI, K CTBOPEHHS i BUKOPHUCTaHHS
TIOBiJOMJIEHb.

. Transaction: e MOAYJb TIPOIIOHYE [AEK/JapaTUBHUM i TPOrPaMHUM METOJ,
yIpaBAiHHS [Jj1s1 peanisaniii yHikanbHUX iHTepdeiiciB i ans Bcix Tumnie POJO
(mpoctuii cTapuii 00'ekT Java).

Enement Spring Web:

. Web: 11efi Moy/lb BUKOPHCTOBYE CTyXadiB CepBJIETIB i KOHTEKCT BebO-moaTKa.
BiH Takox mpomoHye dyHKIiI0O  BeO-opieHTOBaHOi  iHTerparjii i
(YHKLIOHaNMBHICTD /1 3aBaHTaXKeHHS (haisIiB 3 1eKiTbKOX YaCTHH.

. Web-servlet: nieii moaynb 30epirae peamizaiiro Ha ocHoBi MVC i BeO-
JIO/IATKIB.

. Web-Socket: Momynbs mporioHye 3acHoBaHy Ha WebSocket i ABoCTOpOHHIi
3B'SI30K MK KJTIEHTOM i CepBepoOM B Be0O-/j0/laTKax.

. Web-Portlet: 1jeli Moly/ib TaKO>X Ha3UBa€eTbCs MoAyJeM Spring-MVC-Portlet.
BiH mpomnoHye mopT/ieT Ha OCHOBi Spring i Koritoe Bci GQyHKIT Moaysi Beb-
CepBJIeTIB.

. AOP: moBa AOII - KOpUCHMI iHCTPyMEHT, SIKMUW [103BOJISIE PO3pOOHUKaM
JI0/laBaTH B /10[jaTOK KOPIIOpaTHBHI (yHKIIl.

. Instrumentation: 1jeli MOAYJib TIPOIMOHYE IHCTPYMEHTAapiM KjaciB i peaizariil

3aBaHTa)KyBaua. BiH BUKODUCTOBY€ETHCS /151 TEBHUX CEPBEPIB A0JATKIiB.
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7. Test: 1ieit Moay/b 3abe3neuye MiATPUMKY TeCTyBaHHSI KOMIIOHEHTIB Spring 3a
poriomororo iHcTpymeHTiB TestNG abo JUnit. BiH mpomoHye mMoc/izioBHY
3aBaHTa)keHHs Spring ApplicationContexts i KelllyBaHHSI 1[UX KOHTEKCTIB.
®pelimBopk Spring MVC nponoHye apxiTekTypy model-view-controller, 110
TIPOTIOHY€ KOMITOHEHTH, sIKi /IOTIOMararoTh CTBOPIOBAaTH THYUKi i cylabo TioB'si3aHi
BeO-fogatku. [llabmon MVC [fo3Bossie po3finsSTd pi3Hi  acreKkTd Tporpamu,
TIPOTIOHYIOUM TIPU 1IbOMY CabKuii 3B'I30K Mi>K MMM ejieMeHTaMH. [n3aiH MVC
TaKOX [J03BOJISIE PO3JiMUTU Oi3HeC-7OoTiKy, JIOTIKY ysiB/IeHHs i JIOTiKy HaBirauii. Bin
TaKO)X MPOTIOHYE eJileraHTHe pilleHHs Jy1s1 BUKopuctanHsgs MVC B Spring Framework
3a goromororo DispatcherServlet.

[TepeBary BUKOpHUCTaHHS:

1. Spring go3BoJisie po3poOHUKaM Po3p0obJIsiTH TTPOrpaMy KOPIIOPaTUBHOTO K/lacy
3a goriomorow POJO.

2. Tlporionye mabmonu g Hibernate, JDBC, JPA i T. A., m006 YHUKHYTH
HalvCaHHSA JOBIOro KOAYy.

3. Hapgae abctpaxiiito s Java Enterprise Edition (JEE).

4. MoykHa opraHi3yBaTé MYJ/JIbTUMOZY/IbHICTh. Tak 1110, SKIIO KU/IbKICTh MAKeTIB i
K/laciB € 3HAyHWUM, BaM MOTPiOHO Ti/JIbKKM BKa3aTd, II[0 BaM IIOTPiOHO, i
IrHOpyBaTH iHII.

5. [lponoHye AeknapaTMBHY MiJTPUMKY TpaH3akliiii, (popMaTyBaHHs, MepeBipKU,
KelllyBaHHS TOLO.

6. lopaTok, po3pob/ieHuii 3 BUKOPHUCTaHHAM Spring, MpocTe, OCKibKU KOJ, IT[0

3a/IeXKUTh BiJ| cepe/loBUILA, TTIepeMIll|eHUN B LIF0 CTPYKTYPY.

2.2 Apache Maven

CTBOpEeHHSI MPOrPaMHOr0 MPOEKTY 3a3BUYal CK/Ia/Ia€ThCs 3 TAKMX 3aB/laHb, SIK
3aBaHTaKeHHS 3a/IeXKHOCTel, pO3MillleHHSI [10JaTKOBUX jar-dail/liB B MIISAXY [0

K/IaCiB, KOMIIL/IALIiSl BUXiTHOTO KOy B ABIMKOBUM KOJI, BUKOHAHHS TECTiB, yIIaKOBKa
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CKOMITiJTbOBaHOTO KOAY B apTeakTH [/ pO3ropTaHHs, Taki sk ¢aiimm JAR, WAR i
ZIP, i po3ropranHs 1UX apTedakTiB Ha cepBep AoAaTKa abo B perio3utopiii. Apache
Maven [18] aBTOMaru3ye 1ii 3aBAaHHS, 3BOASUYU [0 MiHIMyMYy PHU3UK 37iliCHEHHS
TOMWJIOK JIFOABMH TIPM CTBOPEHHi TMporpamMHoro 3abe3rmedeHHs BpYy4YHY i
BiJOKpeMJTIOIOUM pO0OOTY 0710 30MpaHHsS i YIaKOBKM HAIIIOTO KOy BiJ poboTH 3i
CTBOPEHHS KOAY.

Kondirypatiisi mpoekty Maven BUKOHYEThCS 3a J0ITIOMOT0r0 00'€éKTHOI MozeJi
npoekTy (POM), npencrassieHoi ¢arinom pom.xml. POM onuvcye npoekt, ynpassisie
3a/Ie)KHOCTSIMM 1 Ha/IaIlITOBY€E TJIATiHU Jjisi 30UpaHHS TpPOrpaMHOro 3abe3reueHHsl.
POM Takoyk BU3HAYA€ BiIHOCUHU Mi>K MOAY/ISIMUA OaraToMo1y/IbHUX ITPOEKTIB.

Posriisuemo nepesaru Maven:

— MPOCTe HaJALUTyBaHHA TIPOEKTY BIATOBIAHO [0 KpallyMX IpakTUK: Maven
HaMaraeTbCsl YHUKHYTH sIKoMora Oinbioi KoHdirypariii, Hagawouu 1abaoHu
IIPOEKTIB;

— VYIpaB/iHHA 3a/Ie)KHOCTAMMU: BOHO BK/IFOYAa€ aBTOMaTW4YHe OHOBJIEHHS,
3aBaHTa)XKeHHS 1 MepeBipKy CyMICHOCTI, a TaKO)K MOBIJOMJ/IEHHA PO 3aKPUTTHA
3a/1e)KHOCTEH;

— 130U1ALi1 MK 3a/Ie)KHOCTSIMU TIPOEKTY Ta IuvlariHamu: 3 Maven 3ajieKHOCTI
TIPOEKTY BUTSTYIOTBCSI 3 PEIO3UTOPIiB 3a/ie)KHOCTeH, B TOW uYac SIK Oy/b-siKi
3a/1e)KHOCTI I/IariHa BUTATYIOTBCSA 3 PErO3UTOPIiB TIAriHIB, 11]0 TIPU3BOAUTH [0
MEHILIOI KiJTbKOCTI KOH(VIIKTiB, KOJM TJIariHA TMOYMHAKOTh 3aBaHTa)KyBaTH
JI0J1IaTKOBI 3a/IeXKHOCTI;

— CHUCTeMa LIeHTPaJIbHOTO CXOBHIIA: 3a/Ie)KHOCTI TIPOEKTYy MOXYTb OyTH
3aBaHTa)KeHi 3 JIOKa/abHOI (haitioBoi cucTteMu abo 3 3arajabHOOCTYITHUX
perno3uTopiiB, Takux ik Maven Central.

2.3  Mikpocepsicu Java

MikpocepBicu Java — 1je Habip MporpaMHUX AOJATKiB, HAITMCAHUX MOBOO

nporpamyBaHHs Java, po3pobieHux s obMe)xeHoro o0csry, siKi mparjforoTh O/IUH 3
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ofHUM 751 hopMyBaHHs Oinbiioro pimneHHs. KokeH MiKpocepBic mae MiHiMasbHi
MOJKJIMBOCTI [IJI CTBOPEHHS Ay»Ke MOZYJ/IbHOI 3arajibHOI apXiTeKTypu. ApxiTeKTypa
MiKpOCepBiciB aHa/ioTiuHa BUPOOHWYIM CKIafiabHiN JiHil, e KO>KeH MiKpocepBic
CXO>XMH Ha CTaHIit0 Ha KOHBeepi. Tak camo, sIK KO)KHa CTaHLIisl BiATIOBila€ 3a OJlHe
KOHKpeTHe 3aB/IaHHs, Te camMe CTOCY€TbCA 1 MikKpocepsiciB. KokHa craHLiig Ta
MiKpOCcepBiC € «eKcliepraMu» y CBOiX O00O0B’si3Kax, IO cripusi€e e(eKTHBHOCTI,
TIOC/TiTOBHOCTI Ta sIKOCTi pobodyoro rpoiiecy Ta pe3y/bTaTiB. Lle aHasior MOHOJTITHOT
MPOrpaMHoOi MPOrpamu, sika BUKOHYE BCi 3aBJjaHHSI B paMKax OJHOro mpouecy [19].

MikpocepBicu SIBASIIOTH COOOI0 11a0/IOH TTPOEKTYBAHHS, B SIKOMY KOJKeH
MIKpOCEpPBIC € fHille OJHUM HEeBeJUKUM eJIeMeHTOM OifbIoi 3arajabHOI CHCTEMHU.
KokHa MiKpocrcTeMa BUKOHYE€ KOHKpeTHe 3aB/laHHS 3 oOMexeHUM oOcsrom, sike
CTIpUsIE [TOCSTHEHHIO KiHI[eBOTO pe3ysbTaTy. Ko)kHe 3aBJaHHS MOXKe OyTH TaKuM
TIPOCTUM, SIK «pO3paxyBaTH CTaHJapTHEe BiJXWIeHHS HAaOOpy BXigHUX JaHUX» ab0
«MipaxyBaTy KiJIbKICTb CJIiB Y TeKCTi». K/rou 70 CTBOpeHHsS MIKpOCepBiCiB — Lie
IJIaHYBaHHA CUCTeMU /i1 BU3HAUeHHS OKpeMUX Mij3azay, a II0TIM HaluCaHHA
rporpam, $iKi BUPILIYIOTb KOXKHY TMif3azauy. OCKiZIbKM KOXXHHM MiKpOCepBiC Mae
JIOCTaBUTHM BUXI[HI JaHl HACTYITHOMY MIKpPOCEPBICy, apXiTeKTypa MIKpPOCepBiCiB
YacTO BUKOPUCTOBYE JIETKY CUCTeMYy OOMiHY TMOBiZIOM/IeHHSIMU [I/1s1 Tiepefiaui JaHUX.

KntouoBi ocobmBocTi:

— CepBicy, L0 «CHIIKYHThCS» 3a forioMoror REST;
— HeBe/uKi, o06pe po3mo/isieHi cepBicH, 1110 pO3rOpPTalOThCSI OKPEMO;
— cepBicH MalOThb OyTH XMapHUMHU.

MikpocepBic BU3HayaE€ TiAXiJ A0 apXiTeKTypH, fKa IOJUISE porpaMy Ha IyJ
cnabo3B’s13aHUX  CepBiciB, $Ki peani3yioTb 6i3Hec-BuMoru. HaliBa)kauBiiow
0COO/MBICTIO apXiTEKTypH Ha OCHOBi MiKpOCEPBICY € Te, III0 BOHa MOKe BUKOHYBAaTH
Oe3repepBHY JOCTAaBKY BEeIMKOI Ta CK/IaAHOI Tporpamu. MikpocepBic goriomarae

MOZI/IMTU TIPOrpaMy Ta CTBOPOBATH JIOTIYHO He3aJie)KHi MeHIi mporpamu (puc. 2.1).
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PucyHnok 2.1 — CriiBcTaB/ieHHS MOHOJIITHOI Ta MIKpOCEpPBICHOI apXiTeKTypH

IcHyrOTB HACTYIIHI TIPUHLMITA MIKPOCEpBICiB:
— TIPpUHLMII €4VHOI BiJTIOBiZIa/TIbHOCTI;
— MO/ eJItOBaHHS HaBKOJIO Oi3HeC-ZIoMeHy;
— 130/1t0BaHHS TIOMMJIOK;
— aBTOMaru3aLisl iHppacTPyKTypH;

— He3ajie)kKHe PO3TrOpTaHHS.

2.4 IntelliJ IDEA

IntelliJ IDEA [20] — 3pyuHa cepefia po3po0OKu. Po3r/isiHeMO OCHOBHiI KOPUCHi
¢ynskuii IntelliJ IDEA:

1. Po3ymHe 3aBepilleHHsI Kofy: Il Habip MeTofiB, BUKOPHCTOBYBaHUX

pPO3poOHUKOM it aHami3y (parmMeHTiB Koay. BiH miaTpumye 3aBepiiieHHsS Ha

OCHOBI KOHTeKCTy. BiH MosKe BUAB/IATU 1 PO3PI3HATU BeJIMKY Ki/IbKICTb MOB.
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. AHami3 KoJy «Ha JIbOTy»: Le AOIoMara€ MOJIIIIMTHA Hall KOJ, BU3HAUyarouH,
Yy AiMCHUM BUpPA3 YW Hi, i BUJA€ TOMWIKY KOMMIALI, SIKIIO Taka €. Lls
dyHKIis 3aBkau Oyzme aHami3yBaTH Halll BUXiAHUN KOZ, B (DOHOBOMY PEXUMi,
BUSBJISFOUM [TIOMUWJ/IKM 1 Ha/lat0uy MOJK/IMBI TTOJIITTIIIeHHS.

. Po3mmipenuii pedakropunr: IntelliJ IDEA Mae Benvkuii BUOGIp MOXKTUBOCTEM
pedakropinra. lle pgoromarae po3pobHMKaM IBHAle Ta Oe3reyuHilie
peopraHidyBatd #oro koj. Intelli] IDEA aBTOMaTWuHO MPOIOHYE
pedakTopuHT. SKILIO He MPOMOHYEThCs Oyb-sIKKI BapiaHT pedaKTopiHra, Mu
MO>KeMO BHOpaTH 0oT0 B MeHI0 peakTopiHTa.

. BusiBnennst ay6/ikariB: moriomarae 3HalTH MOBTOPIOBaHi hparMeHTH KOy Ta
[la€ KOpUCTyBauy IiJKasKy.

Orsisiy, Ta wBWAKI BurpasseHHs: Koiau IntelliJ] IDEA BusiB/isse TOMU/KY, B
pesaKkTopi 3'BJ/AE€THCS MasleHbKa JlaMriouka. Koy B HaThCKaeTe Ha Hel, BOHA
BiZIKpUBA€ CMUCOK [IiH, sIKi MOXXHA 3p0o0OUTH, 11106 BCe BUMPABUTH.

. SIpmuku ans Bcworo: IntelliJ IDEA Hazae moegHaHHS K/aBiill /st GibIocTi
3aB/laHb, BK/IIOUAlOUM IIBUAKWM BUOIp 1 TmepeMuMKaHHS MK BikHaMu
IHCTPYMEHTIB 1 pejJakTOpOM.

. Tepminan: IntelliJ IDEA IDE mnocraB/sieTbCsi 3 BOYJOBaHUM TepMiHAIOM.
3ane)XHo BiJ MIaTPOPMU MU MOXKEMO TMpalfoBaTH 3 KOMAaHJHUM PSIZIKOM,
PowerShell a6o bash.

. Hagirawis ta nowyk: ne ogHa 3 uygoBux xapakTepucTuk IntelliJ IDEA, ska
JioTIomMara€ 3HaX04UTH peCypcH i IepexoJuTy [0 HUX. BoHa Moxe 11yKaTy BCi
e/IeMeHTH YyTIpaBJliHHA, iCHYr0ul B cepezoulii IDE.

. IigTpuMka iHcTpymeHTiB Ta (peiimBopkiB: IntelliJ 3abe3neuye miaTpUMKY
Oe3miui pi3HUX IHCTPyMeHTIB, $Ki /JOINoOMaralOTh B poO3poOIli HaIIoro
3acTtocyBaHHs. lle poromarae po3poOHWMKaM 30CepeauTUCh i 3MEHIIUTU

Ki/IbKicTh 1O0po00K B cepezopwmii IDE.

10.CepBep-mopatku: IntelliJ] IDEA migTpumye 6e3miu cepBepiB: Tomcat, JBoss,

WebSphere, WebLogic, Glassfish Torrjo.
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2.5 Amazon Web Services

CepBic AWS [21] HagaeTbcsi Amazon, sSIKUM BUKOPUCTOBYE po3nofineHy IT-
iH(pacTpykTypy A/ HazaHHg pisHux IT-pecypciB, mocTynHMX 3a 3anuToM. BiH
HaJla€ Pi3Hi MOCIyry, Taki K iHppacTpykrypa sk nocayra (laaS), mnardopma sk
nociyra (PaaS) ta maketHe mporpaMHe 3abe3medeHHs sK rocayra (SaaS). AWS
HaJla€ MOC/AyTU K/Ii€HTaM Ha OCHOBi KoHueniii Pay-As-You-Go («IlnaTu TifbKy 3a
KOPHCTYBaHHS»), TOOTO HaJja€ KJIi€HTaM IIOCAYTH y Mipy HeoOXigHocTi 6e3 Oymb-
SKHUX TT0TIepe/IHiX 3000B's13aHp ab0 aBaHCOBUX BK/IaJeHb (puc. 2.2).

Po3rnsiHeMo ocHOBHI riepeBaru AWS:

1. T'HyuKicTb. MOX/IUBO OTpUMaTH Oifblile yacy [/ OCHOBHUX Oi3Hec-3aB/jaHb
3aBISKM MUTTEBIM [OCTYMHOCTI HOBUX (QYyHKLIK i cepBiciB B AWS. Bin
3abe3reuye MPOCTUM XOCTUHI YCIaZKOBAaHUX MojaTKiB. AWS He BuMarae
BUBUEHHsS HOBMX TEXHOJIOTiM, a wmirpaiiis mogaTkiB Ha AWS 3abe3neuye
nepefjoBi obuuncieHHs i edekTrBHe cxoBuille. AWS TakoXX MpPOMoHye BUOID,
YM XOUeMO MU 3aryCKaTH JO0JAaTK! 1 CepBiCH pa3oM 4d Hi. MU TakoX MOXeMO
3anmyctutd uactuHy IT-iHdpacTpyktypu B AWS, a pemty - B ILjeHTpax

00poOKH JaHUX.
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PucyHok 2.2 — «Pay-As-You-Go» cepBicu

2. ExoHomiuHa edekTuBHICT. AWS He BuMmarae mornepeJHiX BKJIa/leHb,
JIOBTOCTPOKOBUX 3000B'si3aHb Ta MiHIMalbHUX BUTpPAT B TIOPiBHSAHHI 3
TpasuLiiHow IT-iHdpacTpyKTyporto, sSika BUMarae BeJIMYe3HUX BKJIaJ|€Hb.

3. MacmtaboBaHiCTh/€/1aCTUUHICTb. 3a ZIOTIOMOT OO AWS MeToAu
aBToMaciuTabyBaHHs Ta  e/JaCTUYHOro  0OasaHCyBaHHS  HaBaHTa)KeHHS
aBTOMAaTUYHO MacIITabyroThCs B Oifbliry abo MeHIlly CTOPOHY MpH 30i/bllIeHHi
ab0 3MeHIIeHHi TTONUTY BiAmoBigHo. Metomm AWS migxoaars A poboTH 3
HerepesibauyBaHUMH abo /y>Ke BUCOKMMU HaBaHTa)KeHHSAMU. 3 Li€l MpUUYUHU
opraHisaljii KOPUCTYIOTbCS IlepeBaraMy 3HWKEHHsI BUTpaT 1 MiJBUIL[eHHS
3a/10BOJIEHOCTI KOPUCTYBauiB.

4. Bbe3neka. AWS 3abesrneuye KiieHTam TOBHY Oe3sreKy i KOH(ieHLiliHiCTb.
AWS w™ae BipryanbHy iH(GpacTpyKTypy, ska 3abe3redye ONTUMaIbHY
JOCTYIIHICTb, 3abe3meuyroud MpH 1[bOMY IMOBHY KOH®iAeHIIMHICTE i i30/s11it0
cBOiX onepalid. KiieHTH MOXyTb pO3paxOByBaTU Ha BHUCOKWW piBEHb
Gi3nuHOoi Oe3reku 3aB/sKH OaraTopiuHOMY JOCBiZly Amazon B IMPOEKTYBaHHI,

po3pobiii i obciyroByBaHHI BenMKoMaciuTabHUX omepaljiiHux meHTpiB IT.
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AWS 3abesrneuye Tpu acriektu Oe3reku: KOH(QiAeHIiMHICTb, IiTiCHICTD i
JNOCTYTHICTh JaHUX KOPUCTyBaya.
Y mpotieci po3po0KH JjopeuHe BUKOPHUCTAaHHS J0AaTKOBOI 0a3u gaHux Redshift
I7si OeKarmliB Ta aHATHUKUA JAHWX, a TAaKOXK JIeKi/lbKa CEepBiciB 7yId PO3rOpPTaHHSA Ta
BHMKOHAHHSI peKoMeHjaLiiHoro MikpocepBica. AWS Redshift — 11e pimenns s
KepOBaHOr0 CXOBHILA ZaHUX Bif Amazon Web Services.
PosrnsHemo ocHoBHi riepeBar AWS Redshift:
— TMPOIMOHYE 3HAUHE TTiIBUIEHHS IIBUAKOCTI 3arluTiB;
— 30Cepe/l)KeHUH Ha MPOCTOTi BUKOPUCTAHHS Ta JOCTYITHOCTI;
— 3abe3reyye 1IBU/IKe HAPOIIYBaHHS 3 HEBEJIUKOIO KiJTbKiCTIO YCK/Ia/IHEeHb;
— 3abe3mneuye BiJHOCHO HU3bKi BUTPATH;
— Ha/la€ Ha/liiHi iHCTpyMeHTH Oe3reKu.
[yt ToTO, 111006 3HATH BUCOKe HaBaHTa)KeHHS Ha MiKPOCEPBiCH Tiff yac BeMKOi
Ki/JIbKOCTI 3anuTiB fopeuyHe BUKopucTaHHsA SQS (Simple Queue Service).
Amazon SQS — 11e BeO-ciy>kba, sika Hajla€ JOCTYIT 0 UePry TOBiZlOM/IEHb,
Ky MO)XHa BUKODHCTOBYBATH /i1 30epiraHHs TIOBiZJoMJ/IeHb TIiJj yaC OYiKyBaHHS,
MOKW Ball cepBic iX 06pobutk. Lle cucremMa po3MofisieHOI ueprd, sika [03BOJISE
nporpamam Be6-ciy>k0 IIBUKO ¥ HaZlitHO CTaBUTU B Yepry TOBiOM/IeHHs, sKi 0[uH
KOMITIOHEHT TIpOrpaMu T'eHepye [Jid BUKOPUCTAHHSA IHILIUM KOMIIOHEHTOM, Jie uepra €
TUMYAaCOBUM CXOBHIIEM [I7IsI TIOBi/JOMJIeHb, sIKi OUiKyIOTb Ha 00pPOOKY.
3a pgomomoror SQS MOXIMBO BifmpaBisTd, 30epiraTd Ta OTPUMYyBaTH
TOBiZIOM/IeHH MK TIPOrpaMHHMMH KOMIIOHEHTaMH 0e3 BTpaTd IIOBi[OM/IEHb.
MOX/MBO PO3ALTUTH KOMIIOHEHTH Tporpamu, 1006 BOHM MOIJIA TpaljfoBaTH
He3a/Ie)KHO, CITIPOLLYIOUM KepyBaHHS TIOBiZJOM/IEHHSIMHA MK KOMIIOHEHTamMu. By/b-
KU KOMIIOHEHT pO3IM0/iijieHol TIporpaMu Moyke 306epiraty moBifjoM/ieHHSI B uep3i.
[ToBigomneHHss MOXXyThb MicTUTH A0 256 KB Tekcty B Oyap-sikomy dopmari,
Harpuk/aaz json, xml Toujo. ByJab-SiKMii KOMIIOHEHT TIpOrpaMu MOyKe TMi3Hillle

OTPUMATHU MOBIJOMJIEHHS POrPaMHUM LIIIXOM 3a fornomMororo Amazon SQS APL
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Yepra gie sk Oydep MK KOMIIOHEHTOM, SKHH CTBOPIOE Ta 30epirae faHi, i
KOMITOHEHT OTPUMYE faHi Aysi 00poOku. Ile o3Hauae, 1110 yepra BUpillye 1pobiemu,
SIKi BUHUKAIOTh, SKII[O TPO/[IOCEP CTBOPIOE POOOTY IIBHUZIIIE, Hi’K CTIOYKUBAaU MOXKe 11
00pobuTH, ab0 SKIIO MpoArocep ab0 CIIOKKBAU JIKIIE TePioANYHO ITiJK/TF0Uar0ThCS

[0 Mepexi.

2.6 MongoDB

MongoDB [22], 6a3a manmx NoSQL, 3acHOBaHa Ha JOKyMeHTax, — Iie 0a3a
naHux 6e3 cxem 3 TMepPeKOH/MBUMH XapaKTePUCTUKAMU Ta MOMITHUMH (PYHKLIiSIMU,
fKa [03BOJISIE KOPHCTYBauaM 3allUTyBaTU AaHi HaWOi/lbIIl MPOCTUM i TeXHOJIOTiUHO
miKoBaHUM criocobom. Basa gaHux, sika MiATpUMyeTbCs cxoBuieM y cTumi JSON,
JI03BOJISIE KOpPHCTyBauaMm 0Oe3 mpobjieM MaHiIy/ioBaTh JaHAMH Ta OTPUMYBAaTH
[OCTYII 10 HUX.

Po3srnsiHeMO yHiBepca/bHICTb. 3 MOBOK HECTPYKTYPOBAHUX 3allMTiB He
noTpibHO cTBOprOBaTU Tabuiii mig yac pobotu 3 MongoDB. IcHye 3HauHUM CTyMiHb
yHiBepcaapHOCTI y 30epiraHHi, yrpaB/iHHI Ta JOCTyTi 0 AaHUX. YHiBepCa/bHiCTh
J10/1a€ BeJTUKY TiepeBary IpH 30epiraHHi BeJIMKUX JaHUX 0e3 KaTeropii.

PosrasHemMo mBuAKiCcTb. OCKibKY HeMa€e HeoOXiHOCTI CTBOPIOBATH TaOJIMLIIO
Y cxeMy, MBUJKICTb 6a3u JaHUX Bpakae. BukopuctoByroun MongoDB, MIBUIKiCTh
CRUD (cTBOpeHHsl, UWTaHHS, OHOBJIEHHS, BHa/IeHHS) BUINA, HiK y iHImMX 06a3
panux. 3arnut MongoDB npartoe B 100 pasiB mBur/LLe, 1110 403B0JISIE KOPUCTYBauyam
HaWIIBHU/IILIE iHAEKCYBAaTU CBiM MOIIYK.

PosrnsHemo nerkogoctymnHictb. MongoDB miagTpuMye Maiike BCi OCHOBHI
MoBU mporpamyBanHs C, C++, C#, Java, Node.js, Perl, PHP, Python, Ruby, Scala
toujo. MongoDB mMae ppauiBepu /i1 MasIONONYJ/SIPHUX MOB TIPOrpPaMyBaHHS.

MosxiBo po3mictutu MongoDB Ha iioro xmapHoMy cepBici MongoDB Atlas.
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Y cucremax, 10 AMHAMIUHO 3POCTal0Th, 00CATH AAHUX, SIK MPAaBU/IO, IIBUAKO
30i/TBIITYIOTBCSL i paHO UM IMTi3HO MOYKHA 3iTKHYTHCS 3 TTPOOIeMOI0, KOJIM MOTOYHMX
pecypcCiB MalllMHU He BUCTAYaTHMe ISl i JTPUMKH HOPMasibHOI pOOOTH.

Onsa  BupilleHHs  1ji€i  MpoOseMu  3aCTOCOBYIOTH  MaciiTaOyBaHHS.
MaciutabyBaHHsi OyBa€ 2-X BUJIB - TOpPHM30HTa/lbHe Ta BepTUKaibHe. BepTukasibHe
MaciuTabyBaHHsS — 1le HapOIIyBaHHS MOTY)XHOCTe OfHi€l MalllMHA — AOZAaBaHHS
CPU, RAM, HDD. I'opu3oHTanbHe MaciiTaOyBaHHSI — [j0/laBaHHS HOBUX MaIIWH [0
ICHYyrOUMX Ta pPO3MOJAII JaHUX MK HUMHM. [lepiuvii BUMAaOK HAWTPOCTILNM, T.K. HE
BUMarae [I0JlaTKOBHMX Ha/alllTyBaHb TIporpaMd Ta OyAb-sKOi  /10AAaTKOBOI
KoH(pirypauii B/, ane ¥oro HeAo/iK y TOMY, IIJ0 TMOTY>KHOCTi OJHi€l MallIWHU
TEOPETUYHO PaHO YW TIi3HO BIIPYTbCS B TVIyXud KyT. [pyruii BUMaAOK Oi/bIil
CKJIaZIHUM Y KOH(irypaiiii, ajie Ma€ Taki repeBaru:

— TeOpeTHYHO HeCKiHueHHe MaciluTabyBaHHs (MallliH MOKHA MMOCTaBUTH CKiTbKH
3aBrO/JHO, TTMTaHHS BIUPAETHCS JIMILE Y TPOLLIOBI BUTPATH);

— Oinpmra Ge3meka AaHuMX (TiBKW TPU BUKOPHMCTAHHI perutikailii) - MalldHu
MOXXYTh PO3TAIllOBYBaTHCS B Pi3HUX JiaTa 1jeHTpax (MpHU Ma/liHHI OJHI€l 3 HUX
3a/IMLLIATHCS 1HII).

[lapiyBaHHSI € OKpEMUM BHWIIaZIKOM TOPU30HTAILHOTO MacilTabyBaHHs (pHC.
2.3). CyTb iX y mofini 6a3u JaHUX OKpeMi YaCTHHU 3a MeBHHUM TMPaBUIOM Te 1100
KOXKHY iX MO)kHa Oy/i0 BUHeCTH okpeMuid cepBep. OfHaK pervliKyBaHHS AAHUX €
000B'SI3KOBOI0 BUMOTOIO Zijisi 1lapAyBaHHs: Mongo. CepBep KoH(irypariii i koxkeH
I1ap/ SB/SIIOTh COO0I0 «peruTiKa-ceT».

Ile rpyna ek3emruisspiB mongod (aAemMoH mongoDB), siki 30epiratoTb OHAKOBI
Habopu faHux. Y Habopi Komil 0ivuH By30/1 - KJIFOUOBUM, SIKMI1 OTPUMYE BCi omepatiil
3anucy. Bci iHIII By3/1M — BTOPUHHI, NPUUMAarOTh Orepatii 3 mepuoro, TaKUM YAHOM
30epiraroum Taki K 3amMcH, SIK i IepBUHHUM By30/1. Habip Kortiii Mo)ke MaTu JIUIIe
OJVH TIePBUHHUI BY30/1. Y pa3i BiZIMOBU iHIIIMI1 By30J1 MOJKe 3alHATH Moro miciie abo
BUTIAZIKOBUM UKMHOM, abo 3a pillieHHsIM cepBepa-apOiTpa.

BnactuBocti Habopy koriti (Replica Set):
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—  Oy[b-AKHi By30J1 MOXKe OYTH TIePBUHHIM;

— yci onepallii 3anucy UAyThb y TIepBUHHUM BY30JT;

KJlacTep ckiagaeTocs 3 N By3JliB;
— aBTOMAaTHYHa BiJIMOBOCTIMKIiCThb;
— aBTOMAaTHYHe Bi/JIHOBJ/IEHHS IaHUX;

— aBTOMAaTUYHWI BUOIp MepBUHHOTO K/IHOYa.

Application

Driver

Config Server

see ‘ Mongos ‘ ‘ Mongos ‘ see
1 1
J. J. J. Secondary
Shard 1 Shard 2 Shard N

‘ Primary ‘ ‘ Primary ‘ ‘ Primary ‘
‘ Secondary ‘ ‘ Secondary ‘ see ‘ Secondary ‘
‘ Secondary ‘ ‘ Secondary ‘ ‘ Secondary ‘
PucyHoK 2.3 — ApxiTekTypa LIap/lyBaHHs
2.7 Swagger

Front end Ta Back end uacto po3zinstoTe web-pecypc. ¥ Takomy cijeHapii
Jly’)Ke BaK/IMBO MaTy BiAMNoBiAHI cnerudikaliii ais BHyTpiHiX API. Y Toit ke uac
nokymenTarjis APl mae Oytu iHbOpMaTWBHOIO, UWTAa0ENIBbHOIO Ta JIETKOIO IS
noTpumaHHs. /lOBiZKOBa [OKyMeHTallisi MOBUHHA OJHOYACHO OMMCYBaTU KOXHY
3mMiHy B API. JlopeuHOo BUKOpPHCTOBYBaTH peasi3aiiito Springfox cnerudikariii
Swagger [23]. OcTaHHIO Bepcito Mo>kHa 3HaWTU Ha Maven Central. []ns1 mpoekTiB Ha

ocHOBi Spring Boot jocTaTHbO I0/]aTH O/IHY 3a/eXHIiCTh springfox-boot-starter:
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<dependency>
<groupld>io.springfox</groupld>
<artifactld>springfox-boot-starter</artifactld>
<version>3.0.0</version>

</dependency>

Kondirypariiss Swagger 3ocepeykeHa HaBK0JI0 KomrioHeHTa Docket:

@Configuration
public class SpringFoxConfig {
@Bean
public Docket api() {
return new Docket(DocumentationType.SWAGGER_2)
.select()
.apis(RequestHandlerSelectors.any())
.paths(PathSelectors.any())
build(); }}

[Ticna Bu3HaueHHs1 bean-kommoHeHTa Docket iioro meton select() moBepTae
eksemruisip ApiSelectorBuilder, sikuii 3abe3neuye crocib kKepyBaHHs KiHLIEBUMU
TOUYKaMH, HaJlaHUMU Swagger.

Swagger Ul — 11e BOygOBaHe pillleHHs, sIKe 3HAUHO IIOJIETIIIYE B3a€EMO/itO
KopucTyBaua 3 AokymeHtaliero API, ctBopeHoro Swagger. Y BiamnoBial Swagger €
CIIMCOK YCiX KOHTPOJIepiB, BUSHaUeHUX y mporpami. Po3ropraHHs KOXKHOTO MeTOAy
KOHTPOJIepIB HaZla€ 0JaTKOBI KOPUCHI /IaHl, Takl IK CTaTyC BiATOBI/l, TUIT BMICTY Ta

CIIMCOK TapameTpiB.

2.8 GraphQL
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Tpaguuiviai REST API npaifforoTe i3 KOHLIETLIE0 pecypcCiB, SIKUMH Kepye
cepBep. MOX/IMBO MaHIIyJ/IOBaTU LUMU pecypcamMu JesiKUMU CTaHZapTHUMU
cocobamu, gotpumyrourch pisHux gieciaiB HTTP. Lle mpaitoe mobpe, goku API
BiJiTIOBiZlae KOHILIeMIlii pecypcy, aje IIBHUAKO PO3MaJa€ThCs, KOMM TIOTPiOHO
BiIXWU/TATUCSA BiJI Hel.

Tako)k BHHHUKAIOTh CK/IAZAHOCTi, KOMM K/€HTY TIOTPiOHI JaHi 3 Ki/lbKOX
pecypciB 0lHOUaCHO, HaTIPUKJ/aj, 3aluT Ha MybJiikaijito B 671031 Ta KomeHTapi. Kosu
K/Ti€EHT poOUThH KinbKa 3amuTiB abo cepBep HaZla€ AOJATKOBi [aHi, sIKi He 3aBXKIU
MOTPiOHi, 1je TPU3BOAUTE /10 Oi/BIIIOTO PO3MIpY BiATOBIIi.

GraphQL [24] npomonye BupimeHnHs o6ox mux mpobnem. Lle mo3Bosise
K/IiIEHTY TOYHO BKa3aTH, SIKi JlaHi ioMy IOTPiOHi, BK/IIOUAIOUM HaBirarjiro JouipHiMu
pecypcaMM B OJHOMY 3allvTi, Ta [JO3BOJISIE BUKOHYBAaTU Kij/lbKa 3allvTiB B OZHOMY

3aTIUTI.

2.9 AHani3 MeTo/IiB MiATPUMKMU NPUWHATTS pillleHb

2.10 locnipykeHHsS METO/IiB OL[iHIOBAaHHS peKOMeH/alliliHOr0 MiKpocepBicy

st miATPUMKY TIPUMHSTTS PillleHb JIMIIAEThCS PU3MKOM BJlaCHa TPOrpamMHa
po3poOKa peKOMeHjallili, 1[0 MalTh BaXK/IMBe 3HAUEHHS Ta XapaKTepU3yHThCS
BUCOKOI  CcKiafHicTio. [lpoliefypa TipoBeieHHS  (DAKTUYHOTO — OL[iHIOBaHHS
peKoMeH/Ial[ifHoro MiKpocepBicy mMae OyTv O[HO3HAUHOIO Ta CUCTEMATHU30BaHOIO, a
KpUTepil, MoK/iazieHi B il 0CHOBY, MalOTh OYTH UiTKUMMU Ta JIeTa/JIbLHUMM.

HJoui/IbHO TMPOBOJAUTH  OL[iHIOBAaHHSI ~ PEKOMEHJAL[iIMHOIO  MIKPOCEpBiCy
CTOCOBHO TpPbOX K/IFOUOBUX aCIMeKTiB CUCTEeMH MiATPUMKU TPUMHATTS pillleHb
(CIIIIP): 3amau, KOpPUCTYBayviB Ta cepefjOBUILa Ha eTarax >KATTeBoro nukiy CIITIP.

B oCHOBY OLliHIOBaHHSI TIOK/JIaZeHO TPU MeTOAU: MeTOJ, BUTPAT/BUTIL, MeTOo[,
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BU3HAUEHHS I[iHHOCTi iHdopMariii Ta MozeoBaHHSA OaratoaTprOyTHOI KOPUCHOCTI
[26].

Pesynbratu mociigkKeHHd MeTOAy BUTpatr/Burif. YacTo BUTpaTU Ta BUIOAU
HeTnpaBWILHO ab0 He [JOCUTb TOYHO IIpopaxoBaHi. MeToj He TNPUAATHUN [/Is1
OLIIHFOBaHHS PeKOMeH/aLliiHOr0 MIiKpOCepBiCy, SKMM Ma€ BiJMOBiJaTH KOPUCHILIUM
Ta CK/Ia[HILIUM KpPUTepisM, TMOB’S3aHUM 3 BapTICTIO, IO BiH TMPUBHOCUTH [0
3arajibHOro e()eKTy Bifi NIPUNHSTTS pillleHb.

Pe3ynbTaTu AOCHipKeHHS MeTO/ly BHM3HAueHHs I[iHHOCTI iH¢opwmariii. Yacto
pillleHHs], 1[0 IPYHTYIOThCS Ha IOCTOBIpHil ab0 xuOHiM iHbOopMaliii, MprUiMar0ThCs 3a
obcTaBuH, KoM HeoOxigHa iHdopMallis HeAOCTyMHa, 3yCHU/UIA Ha OJeprKaHHS
HeoOXxifHO1 iHdopMariii oTpebyOTh BeMUe3HUX BUTpAT, Opakye BimomocTeid Tpo
icHyBaHHSI KOpUCHOI iHdopMaliii, iHbopMmallis €, ane BOHa TMoJaHa B HeTPUMHSATHIN
¢opmi. Lle HeraTMBHO BI/IMBAa€ Ha BU3HAUYE€HHSl PEJIEBAHTHOCTI, CBOEYACHOCTI Ta
TOYHOCTI iH(popmanii. Bu3HaueHHs L[IHHOCTI YCK/IaJHIOETbCS HEMOX/IUBICTIO
3BOJIUTH SIKiCHi OI[iHKM [I0 KiJTbKiCHUX Ta 3MEHIIyBaTh PO30iKHOCTI y eKCIepTHUX
OLliHKaxX. MeTo/ NpyJaTHUM ZJ1s OL[iHFOBaHHSI peKOMeH/JalliiHOro MiKpocepBicy, aje
fioro 3acTocyBaHHS TIOTpeOye BUpillleHHs TPoO/eMU y3araJbHeHHS BeJUKOl
KIJIBKOCTI CTaTUCTUUYHUX [TaHUX.

Pesynbratd AociimkeHHss Mogeni 6GaratoaTpuOyTHOI KOpUCHOCTi. [Inis
PEKOMEHZIAIIHOr0 MiKPOCepBiCy 3pOCTa€ KilMbKiCTb aTpUOyTiB KOPUCHOCTI, SKi
OTPUMYHOTb $SIK UiTKi, TaK ¥ HEUiTKi OL[iIHKM Ta YTBOPIOKOTb i€papXiyHy CTPYKTYpY i3
CK/IaJHUMU 3B’si3KaMu. Hej0/1iKOM € OLliHIOBaHHS aTpUOYTIB yCiX BUIIUX PiBHIB, 1110
3[IMCHIOETBCSl [IUISIXOM BH3HAU€HHS CepefHiX 3HaueHb. fIK TpaBUI0, KOXHOMY
aTpuOyTy HaJla€ThCSl O/IHAKOBA Bara y iepapxii. Mojenb npujiaTHa /Jis1 OL[iHFOBaHHS
PEKOMEHZAI[iIfHOro MiKpocepBicy, ane ii 3acTocyBaHHS I10TpeOye BUPpIllIeHHS
rpo0ieMu HeBH3HAUeHOCTi aTpuOyTiB, 1110 BIUIMBAIOTh Ha 3arajibHy KOPUCHICTb.

Y maHii pobOTi BUsIB/IEHO OCHOBHI HeJJO/IiIKM iCHYFOUMX METO/IiB OI[iHFOBaHHS
peKOMeHZAIlifHOro MiKpocepBicy. BinbIIicTh cyyacHUX cuTyalliii y cdepi HajaHHs

pieITOPCHKUX TIOCTYT TIPUBOZSTL /10 CI1abOCTPYKTYPOBAaHUX Ta HECTPYKTYPOBaHUX
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3ajau. [lepiioueproBo 1je MPHUBOAWTL [0 HEOOXiAHOCTI 3aCTOCyBaHHS METOZIB
MiJATPUMKA NPUMHATTS pillleHb 3 rajay3i IITYYHOrO IHTe/NeKTy 3 METOK BHPIllIeHHS
npobsieMy HeBH3HaueHOCTi. TakuM uwWHOM, y [aHii poOOTi [ OLiHIOBaHHS
PeKOMeH/IalliMHOr0 MIKpOCepBICy 3arpoIlOHOBAaHO BiJl/laBaTA IlepeBary MoJjeJi

baraToaTprbyTHOI KOPUCHOCTI.

2.11 BUCHOBKHM [0 APYTOr0 pO3Ainy

[IpoBeseHO aHasi3 MeTO/IB TiATPUMKM TNPUMHATTS PpillleHb Ta MeTO/IiB
OL[IHIOBaHHSI pPEKOMeHJalliMHOro MikpocepBicy. HaBeneHO orsi Ta mnepeBaru
BUKODHUCTAHHS y pPO3po0Iili peKoMeHZAI[iInHOrO0 MiKpPOCepBiCy HACTYIHOTO CTeKY
TexHosorii: Java, Spring, Maven, MongoDB, AWS Redshift, AWS SQS, Swagger,
GraphQL.
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PO3/LJI 3
PO3POBKA PEKOMEH/IALIIIHOT'O MIKPOCEPBICY

3.1 Oryiaz icHyrOUuX NporpaMHUX aHaJIoOriB

Po3risiHemo nepiiivii aibTepHaTUBHUN web-pecypc RocketHomes [27].

RocketHomes Hajjae mpoJjaBLsIM MOXK/IMBICTh IPOJAXKyY >KUT/a. L KomnaHis €
HaZ[ifHUM BUOOPOM /ISl TIPOZIA)Ky Uepe3 areHTiB, Meperyisy CIHMCKIiB Ta OTPUMAaHHS
dinaHcyBaHHs fyia OyAuHKiB. Peasi3oBaHO MOX/IMBOCTI TpOJjaBaTH 3 areHTOM 3a
noromororo RocketHomes abo rpoziaBaty camocTiiiHO. SIKIIO MPUAHATO pillleHHs
Mpo/ilaBaTh CAaMOCTIMHO, TO peani30BaHO TiJTPUMKY BiJl MOUYaTKy CTBOPEHHS
OroJIOLLIeHHSI TIPO Oy/AWHOK, PO3TJ/sifly TPOMNO3UL{ili Biji MOKYMILiB, 00roBopeHHs1 ix

TOLI[O ZI0 3aBePILIeHHSI YCIILIHOTO TIPOJAXKY.

o ROCKET

ROCKET Hames Hom es

Detadt, HI

B

Pucynok 3.1 — AnbrepHaTuBHUN web-pecypc RocketHomes

PosrnsiHemo [ipyruii anbTepHaTUBHUM web-pecypc Xome [28].
Xome — OJWH 3 HAWIOMYJISAPHIIIMX MNPOrpaMHUX aHaJIOTIB /i MPOJABLiB

JKUT/IA. .HI-O'[[I/I MOXYTb HE TiITBKU KYITyBdTH Ta IIPpOJdBdTH HGpYXOMiCTb Had Xorne, dajie
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i oTpuUMyBaTH TIOBHMM [OCBifi poOOTH 3 HEPYXOMICTIO Biji TOUYaTKy A0 KiHI. [0
OCHOBHHMX HaJjie)KaTb TMOC/JIYTU 3 IMOTeKW Ta IpaB BJIACHOCTI, HOTapia/bHi MiAMUCH,
OLliHKa e(heKTUBHOCTI TOI11l0. X0me BUKOPUCTOBYE aHAJIiTUKY iHBECTOPCHKOTO PiBHS,
3arajibHOHALliOHa/IbHY Mepe)Ky TpOBiHMX areHTiB Ta BaacHuii Xome Offer

Marketplace, 11106 peBo/IIOLIiOHI3yBaTH TIPOLIEC MTPOAAXKY XKUTJIA.

f 0 e
BUY  SELL  AUCTIONS  PROFESSICNALS  MORTGAGE dohn S
® FNTHONES e O e s

MY XOME : XOME BUY 5522 Babush Circie Road Unit .

Manhatts

789,000

Fra- Crsifca tion
Agent; 3 15 1513 NSURANCE SELECTION {In-pragross |
Tewrsl 2y
s @ sTEP1:TOUR e
Harne Sell
i - satrday, May 1480 at 12Een- Spe
Gattings
) STEP2:PRE-GUALIFICATION =
@  YOUARE PAE-QUALIFIED
4. 298¢mo
& seEPs:oFRER =
@  MAKEAN DFEFR | TOAGENT)
5769,000
@  SELECT AN AGENT
AOME TOTAL SAVINGS 1%
& @worth 57,650 MO %
| it B
LT LT | T S— 'L
Nl : :
| Erokesage Name
@  SUBMITOFFER TO SELLER
@  sepscwy S}

() MORTCAGE

] INSFECTION

g INSURANCE

TITLE & CLOSE

-

Download theXome app on yeur favorhie devics,

PucyHok 3.2 — AnbTepHaTUBHUU web-pecypc Xome

Po3srisiHemo TpeTii anibTepHaTUBHUN web-pecypc UpNest [29].
UpNest — 1je 6€3KOIIITOBHA TOCAyTa i MPO/IaBIIiB Ta IMOKYMI|iB JKUTJA, II[0

JI03BOJISIE 3HAUTU HaWKpaIluX MiClieBUX areHTiB 3 HepyxomocTi. [TnaTdopma UpNest
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ZI03BOJISIE TIOPIBHIOBATU Ki/lIbKOX areHTiB y HeoOXiJHOMY perioHi, unM 3abe3reuye

MOJK/IMBICTb MIOPIBHIOBATH BiITYKH, CTABKU KOMICIi, rorepezHi pojasi ToLo.

How It Works ~ AgentSignup Tips  More - I' Login I 800-692-5010

Compare Agents. Save Thousands.

We analyze thousands of local agents and find the bestto -z:u:::umpctc'fofj

Algemesi, V

™,

( » What's UpNest )
.\‘__ _’.-'

&
4 P

Pucynok 3.3 — AnbrepHaTuBHUI web-pecypc UpNest
3.2 OcobuBOCTi MiKpocepBicHOT apXiTeKTypu

MikpocepBicHa apxiTeKTypa mepej0adae, 1[0 KOXK€H CEpBiC € OKpeMuUM Ta
He3a/ie)KHUM, TOOTO MOykKe PO3ropTaTHCS Ta TMpAIflOBATU IIJIKOM CaMOCTiWHO. [st
CTBOPEHHSI PEKOMEH/IalliInHOTO a/ICOPUTMY CTBOPIOETHCSI OKpeMUM MpPOoeKT (puc. 3.4).
Leli MpoeKT pO3MOAINSETHCS Ha ABa MOAYJIi: Tepiivii (api) BUKOPUCTOBYEThCS /ISt
B3aeMofii i3 3oBHilHIM cepefosuiieM (API), apyrumii (application) — ycs 6i3Hec
JoriKa, 10 CTOCYETbCS peKoMeHjallik (To6To MpuUMHATTS, 00poOKa, 0OuMC/IeHHS
NaHUX Ta ix 30epiranHs). Moaynb API motpibeH s Toro, 1mob6 MoxxHa Oymo
BUK/IMKATH KiHIleBi Touku (endpoints) 3 iHIIMX CTOPOHHIX TporpaM (MiKpOCepRiciB)

TPOCTO BUKJIMKAKOUU BiJITIOBIAHI METO/H.
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LastAvnStatsCity(address)

PucyHok 3.4 — CTpyKTypa NpoeKkTy (3 peiakTopy)

PosryisiHeMo ocobmBocti ctpykrypu Model-View-Controller.

Ha BepxHbOMY piBHI 3HaXOAUTHCS KOHTPOJIEp — Kjlac, B SKOMY IPOIUCaHI BCi
REST-endpoints, DTO (Data Transfer Object) — 06’€KT, 1110 NepefiaeThcsi y endpoint,
GraphQL — knac, B fIKOMy TakO)K MponucaHi metoaud B3aemogii 3 APIL. [ani
3HaXOAAThCS CepBicHM, Me TIporvcaHa Oi3Hec-norika. Ta Ha HWKUOMY PpiBHI
peasizoBaHO B3aeMo/ito 3 b/l (peno3uTopii, cyTHOCTi). Takoxx € AupekTopis utils Ta
mapper — BUKOPUCTOBYETBHCS IJIs1 «MaMIiHry» (MepeTBOPeHHSI OJHAKOBUX YU y>Ke
CcX0XXux 00’€ekTiB, 3a3Buuaii DTO — cyTtHicTs — DTO).

TakoX € OKpemMuM MiKpPOCEpBIC, 10 BUKOPDUCTOBYETHCS [Ji1 BUKOHAHHS
MeBHUX MPOIeCiB B 3a3HaueHWM yac. Ile peamizoBaHo 3a Jomomoror 6ibmioreku
Quartz, ane He € psiMUM 00’ €KTOM po3pobKu faHOro NpoekTy. Lleli MikpocepBic Mae
Ha3By mS-jobs Ta KOkeH Mpoljec job Mae CBO€ iM’s1, yac Ta JIOTiKY.

Bifiblly yacTHHY JIOTiKH TTIOKPUTO TeCTaMH 3a Joromororo 6i6mioreku JUnit.
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3.3. [Jiarpamu ripoeKkTyBaHHS

[o icHyrouoi cucTeMy HaJlaHHs [IOC/IYI pie/Topa BKe 3akK/aJeHO JeKi/lbKa
K/IFOUOBUX CYTHOCTeW, IO 3afisiHi y aaropuTmi st (opMyBaHHS peKOMeHJallild.
[Tepmia cyTHiCTb consumer (CHOXKHWBay), SIKy 3 il BJIaCTUBOCTSIMU BHUKOPHUCTAHO SIK
BXiJHUM MapameTp. [Ipyra CyTHICTb BiIHOCHUTBCSI [0 pie/iTopa Ta Ma€ [Ba TUMU —
agent abo partner. Tomy moOygoBaHO [ABa TWMNM peKOMeHJalli BiAmoBigHO.
Crio)kvBaua Ta areHTa/rlapTHepa TIO€AHYE 3B'SI30K, 1110 Has3uBaeTbcs referral
(peepan). Crimcok pedepariiB € BUXiJHUMHU JaHUMHU c(hopMoBaHOi pekoMeHatlii. e
O3Hayae, II[0 CHUCTeMa 374i0Ha BH3HAuaTH, SKUX areHTiB abo TMapTHepiB
PEKOMEeH/IyBaTH CIIOKMBauyaM B 3a/Ie)KHOCTI Bifi 1X B/IaCTUBOCTEHM, Ta TOBepTaTH
cnucok pedepaniB Mk HUMM. BxifgHi Ta BiXigHi mapameTpu peKOMeHJalliliHOTO
aJIrOPUTMY 300pakeHo Ha puc. 3.5.

OpHiero 3 Haubinbil iHGopMaTUBHUX € MOOyAOBaHa AiarpaMa kiaciB (puc.
A.1), sKi po3po0/ieHO Y HOBOMY peKOMeH/IalliiHOMy MiKpocepBici.

OcCKinbKM TIpOLleC TiCHO TIOB’SI3aHUM 3 ICHYHOUMMH CYTHOCTSIMA —CONSUmMmer,
agent/parthner, referral, To HeoOXiTHO AOC/TiTUTH MPOIIEC CTBOPEHHS Ta OHOBJIEHHS

3a3HaueHUX CyTHocTel (puc. A.2).

Consumer_,

Agent/Partner Reco

Algorithm Referrals >

"Agents/Pa rtners |

Pucynok 3.5 — CxeMa peKOMeH/alliiHOTO a/If0PUTMY

3.4. Onc nporpaMHoOi peastisarii
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CucrtemMa Ma€ [Bi KaTeropii CyTHOCTeW, 1[0 J[JOMOMararoTh consumer
(KopuCTyBauy) — areHT, III0 € MPUBAaTHOIO 0CO00F0, Ta TIAPTHEP, 1[0 € KOMIIAHi€r0, 3a
SIKOIO CIIBITPAIfIO€ KJIi€HT. 3BaXKalouu Ha 1ie, Oi3Hec /Iorika TeXX po3IofiijieHa Ha JBi

YaCTUHMU: Tepliia — [/ areHTiB, Apyra — [Jis IlapTHepiB.

PucyHok 3.6 — Ilpukiaz cyTHoCTi Ki1aca AgentReco

[MpaBuna y anroput™mi Partner Reco Algorithm moTpibni ans momyky
BiJITIOBIJHUX MApTHEPIB /151 CTI0’KMBAYiB.

Y wmikpocepBici ms-reco € ¢atin (partnersinfo.json) 3 ycima mapTHepamu Ta
TpaBUIaMHU [/ peKOMeHaLlil.

Onsi toro, o6 3MiHM, BHeCeHi [0 TMpaBWI TapTHepa, Oy/a0 3acTOCOBaHO,
MOTPiOHO OHOBUTH BepCito Mirpariii 0 HacTyrHOI. ¥Yci 3MiHu 30epiratoThcs 0 6a3u
Janux  MongoDB, 1ne [103Bosisie  peKOMeHJAL[iMHOMY  MiKpOCepBiCy HHUMH
KOPUCTYBaTUCH.

[ITo6 BigKIFOUMTH TIApPTHEpiB, HeOOXiJHO BUKOpHCTaTH /v1/partner/activate

eH/MOIHT A1 e3aKTHBaLlii mapTHepa 3 peKOMeHAaLlil.
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Y aiini (partnersinfo.json) MoxxivBo oHOBUTH Tosie activePartner o false Ta
3aryCTUTH MIrpaLiio.
PeasnizoBaHO MOK/IMBICTb CTBOPUTH HOBE MPABUJ/I0, KOJKHE TIPABWJIO Mae TioJjie

«_class» i3 misixoM fio 1jp0r0 NpaBuia. Hanpukiiaz, sk 306pa>keHo Ha puc. 3.7.

PucyHok 3.7 — IIpukiaz, orosiolieHHs npasu/ia

KoxxHe mpaBu/o Mae€ creLjiajbHy JIOTIKY Ta BKJ/IOYA€ pi3HI TUMNU [aHUX.
Peasti3oBaHO MOXX/IMBICTh CTBOPUTH OCHOBHE IPAaBWJIO, @ BCepeHI HbOI0 CTBOPUTHU
TpaBu/a 3 peasisalli€ro.

Hampuknazn, € Jsorika pekomeHgysatd mniaptHepa FIZBER pgna  Beix
NapTHePCbKUX peKkomeH/ali. Hemae 3HaueHHs, sIKi Tam TpaBUJIa.

PeanizoBaHo 4 Tumu maptHepiB: Agent, NonTraditionalAgent, CashOffer,
FSBO. [I519 KOXXHOr0o Cro)KuBaua ITic/isi IPOXOJ KeHHSI OMTUTYBaHHS PeKOMEHY€EThCS
TapTHep BIJIOBIZHOIO TUITY TTapTHepa.

PeanizoBaHo OTpUMaHHS OL[IHKU i rapTHepiB 3 bariny
selling_types_reasos.json. IcHye Bara (6a1) KO)KHOTO 3alMTaHHS JJisT KOJKHOTO THUITY
naptHepa. fIkiio oOpaHO KijfbKa TapTHepPiB 3 O/HAaKOBUM THUIIOM TapTHepa,
BHUKOHYETHCSI COPTYBaHHS 3a 6aom.

PosriigHeMo ocHOBHI MpaBuia. SIKio rnmapTHep BIAINOBiJa€ BCIM IpaBu/iaM, TO
Bi/I0yBa€THCSI peKOMEH/ALlis I[bOr0 MapTHepa.

1. homeValueRules — mpaBusio [ij1s1 mepeBipKy BapTocTi OyanHKY. [Ipukiag avm

Mi>k 100k Ta 200k.

2. propertyTypeAndPlaceRules — npaBusno, sike pekoMeH/Jy€ NapTHepaM JIMILIe

Bi/ITIOBi/IHI TOIITOBI IHAEKCH.
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3. lotSizeRules — mpaBusio, sike [03BOJISIE 3HAXOAUTU MAapTHEPIB 3a KPUTePisMU

710 KBaJIpaTHUX MeTpiB OyIHHKY.

4. yearBuiltRule — nipaBuso, sike J03BOJsIE 3HAXOJUTH TTaPTHEPIB 3a KPUTEPieEM

POKY TI00y/10BU OyANHKY.

5. bedroomsRule — npaBusio A1 nepeBipKy KiIbKOCTI CraneHb, SIKIO TapTHepU

MarOTh MaKCMMaJlbHy UM MiHIMa/IbHY KiJIBKICTb CIia/leHb.

6. bathroomsRule — mpaBuio A/ MepeBipKU KilbKOCTi BaHHUX KiMHAT, SIKIIO

TapTHePU MarOTh MaKCUMaJIbHY UM MiHIMa/IbHY KIJIbKICTh BaHHUX KiMHAT.

7. partnerFee/buySidePartnerFee — rmpaBuio [103BOjisie BUOpaTH BiAMOBigHOTO
rapTHepa 3a FTOHOPapOM.
8. buySidePartner — mpaBuio o3Hauae, uu Oyze 1ieil TapTHED PeKOMeH[0OBaHMIA

KJTi€EHTaM, SIKi XOuyTb OyTH Ha CTOPOHi TTOKYTIKH.

Posrnsnemo Agent Reco algorithm.

Komu reHepyroTbCsi pekKOMeHallii areHTiB, MaKCuMMa/lbHa peKOMeH/I0BaHa
KIJIbKICTh areHTiB CTAHOBUTH 5. 3aBXKW MOKa3aHO TiAXOAAMX areHTiB, AKio SGD
Agent, SIKILIO MOTOYHUK cTaTyC He JopiBHIOE «Internal - Test» Ta «DUPLICATE».
Axwo are”T He SGD, noka3aHo areHTiB 3i crarycoM PREFERRED_AGENT.

Tako)X peasi3oBaHO OTPUMAaHHS areHTIB 3a pPEKOMEeHJAL[i€r0 3 KOJIeKLil
«territory» MongoDB. Tam 36epe>keHO areHTiB TepUTOpiaTbHUX acolliallii.

SAxio areHT, Ajs1 IKOTO MM CTBOPHOEMO DEKOMEHALlif0, Ma€ TPaH3akKL|it0 Ha
TIOILIITOBUM iHJIEKC, TO BUKOHYETLCS CITpoOa MOTo TOpeKOMeHTyBaTH.

Jobs AGENT_SIGN_UP_QUALIFICATION_JOB OHOBJ/IIOKOTH  [IaHi,
NoB’s13aHi 3 KBasidikalliero areHTiB, a TakKoXX OHOB/MOITH Tmose zipCodes, ske
BUKODHCTOBYEThCS [I/I1 BUSIBJIEHHs TpaH3akiliii (kKosekilisi areHra, profileInfo ->
zipCodes). Job mpamoe koxui 10 xBuivH, Ta Terradatum OHOBJ/OE
QUALIFICATIONS pist areHTiB.

AreHTH BifGiSbTPOBYIOTECSI i3 UOPHOTO CITUMCKY Ta TeCTYBa/bHUKIB. SKIIO
iM’st abo TIpi3BMINle TIOUMHAETHLCA 3 «test», a e/IeKTPOHHA ajpeca Ma€ JJOMeH

«@SO]d.COIH», Ll"l dI'€eHTH BBA’>KAdIOThCA TeCTOBHMMHU daI'€HTdaMHU.
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[I]o6 3HaliTH HaMKpaIl[MX areHTiB, MOTPiOHO IMipaxyBaTy Oau.

CriouaTtky HaM TOTPiOHO po3paxyBaTH TOUKH IepeTBOPeHHs. ITigpaxoByrOThCs
HarpaB/IeHHsl areHTa, 3 ypaxoBaHHaM AppointmentSetEver, mo gopiBHIo€e true 3a
agentID.

SIK1110 KifbKicTb 3ycTpiveit fopiBHIOE abo repeBuilye 6, a KOHBEPCisi JOPiBHIOE
abo mnepepuiye 50%, moBepTaeTbest 35 OasiB. SKIIO KibKiCTb 3ycTpiveil MeHiie 6 i
KOHBepcist fiopiBHIOE ab0 mepesuiilye 50%, moBepraeThcsi 30 GasiB. SKIO KiIBKICTh
3ycTpiueii fopiBHIOE ab0 mepeBuillye 6, a KoHBepcis MeHIle 50%, roBepTaeTbcs 25
6asiB. SKIiO KiNMbKiCTh 3ycTpiueit MeHile 6 i kKoHBepcisi meHIe 50%, TTOBePTAETHCS
20 6aniB. Inakiie 0 6aiB.

Hani 3 maparpada (b) rtocyemo (konsepcis * 100).

1. Po3paxyBatu TOUKU KOHLeHTpaLii. [Ijs1 po3paxyHKy TOYOK KOHLIeHTpaLlii,

SKIIO KiJTbKICTh TPaH3aKIIii 3a TMOIITOBUM iHJEKCOM JIJII areHTa Ta po3/iieHa

Ha 3arajbHy CyMy TpaH3akKlili i areHTa AopiBHIOE abo mepeuiiye 20%, a

KiJIbKiCTh TpaH3akKiik fopiBHIOE ab0 mepeBwmiiye 4, My ToBepTaemMo 15 GasiB.

Inakie moBepraemo 0 basmiB.

2. Oburcmutu Touku 06’emy. SIkmio areHT Mae TmoHaz 10 TpaH3akiik, Mu
noBeptaemo 10 GamiB. IHakie moBepraemo 0 GaiB.
3. IigpaxyBatu 6amu goCBify. SIKII[O areHT Ma€e A0CBij poboTu Ginbiie 5 poKiB,

MU ioBepTaeMo 5 OartiB. [Hakiiie moBeptaemo 0 OariiB.

4. TligcymyBatu Bci 6asiv 3 KO>KHOTO ab3ally /i/1s1 KOYKHOTO areHTa.
5. BigcopryBatu areHTiB 3a 6Ganamu, MakChMajibHa peKOMEHZOBaHa KiJbKiCTb
areHTiB ctaHoButb 5. PLATINUM_AGENTSs OyayTb mepuiiMd B CITUCKY

peKoMeH/IaLliii.
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PucyHok 3.8 — Tumnu areHriB 3a iX CTaTyCcoM

PosrnsiHemo cratuctuky areHTa. Y ms-referral (/agent/referrals/get-full-agent-

stats) y Hac € «eHAMOIHT», sika TOBepPTA€ MOBHY CTAaTUCTUKY areHTa Ha OCHOBI

«pedepaok» areHra.

[Tons st BiAgTIOBIAL:

agentld - ineHTH(iKaTOp areHTa;

Zip - none Jji1 OTPUMaHHS CTaTUCTHKU 3a MOIITOBUM iHZJEKCOM;

Passive Referrals Lifetime - 3HaxoguTh MacuBHi pedepanu Ajisi areHTiB 3a
nonem 'portalSection' = PASSIVE_REFERRALS, agentld i zipCode 3a Bech
yagc;

Passive Referrals Date From — 3HaxouTh MacuBHi pedepasny i areHTiB 3a
nosiem 'portalSection' = PASSIVE_REFERRALS, agentld i zipCode 3a
OCTaHHi AHi (i3 3anNUTy MU OTPUMYEMO KIJIbKICTb OCTaHHIX JHIB);

Active Referrals Lifetime - 3HaxoauTh yci pedepanu sl areHTiB 3a MoJjieM
listing AppointmentSetEver = true, agentld ta zipCode 3a Becb uac;

Active Referrals Date From - 3HaxoAuTb ycix pedepa’iiB [/l areHTiB 3a MoJiemM
listing AppointmentSetEver = true, agentld Ta zipCode 3a ocranHi gHi (i3
3alUTy MU OTPUMYEMO KiJIbKICTh OCTaHHIX [IHIB);

Listings Count - 3HaxoAuUTh yCix pedepasiB [/l areHTiB 3a KOHKYPYHOUUMH

cTaTycaMy, ijleHTHU(iKaTOpOM areHTa Ta TMOLLITOBHUM iH/IeKCOM 3a BeCh 4ac;
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— Sales count — 3HaxoauUTh pedepaniB [/ areHTiB 3a ToneM «portalSection» =
CLOSED, listingAppointmentSetEver = true, friendlyStatus = «SOLD»,
agentld ta zipCode;

— Avg Monthly Referral Volume - 3Haxomuth ycix pedepaniB 3a
ileHT(IKaTOpOM areHTa Ta MOLUITOBUM iHJEKCOM 3a BeCh yac.

[Ji faHi BUKOPWUCTOBYKOTHCSA [JII CTOPIHKM IHCTpyMeHTa LIiHOYTBOPeHHsS Ta
SGD Zip Sniper Tool, 1110 mokKa3ye CTaTUCTUKY areHTiB.

Posrnsinemo SGD IHdopmMariito/CTaTUCTUKy. MakcuMasibHa KiJIbKiCTh MiCIlb
JJ/1s1 TepyuTopii (TTOIITOBUM IHAEKC) CTAHOBUTH 2. AKILO Ha TepUTOPIii B)Ke € 2 areHTH
SGD, BOHM MOXYThb AOJaTH iX [0 CIHUCKY OUiKyBaHHs, i iM crioBimeHHs Oyme
Ha/liCJIaHO CIIOBII|eHHS, KO/ Ha TepuTOopii 3’ABasATbCs Micud. LliHa 3ayexuthb Bij

KIZIbKOCTI «IiiiB» Ha TepuTopii. Kosekuis zip_tier_price.

Tier Leads/mo Base Price
] 13+ leads/mo 5120
5 9-12 leads/mo 5100
4 6-2 leads/mo 575
3 4-5 leads/mo 565
2 2-3 leads/mo 545
1 0-1 leads/mo 530

Pucynok 3.9 — 1]iHa piBHA 3a KiJIbKICTHO «/IiJjiB»

Konekiiisi zip_prioritization_collection — kosekijis, Ae MiCTUTbCS iHdOpMallis
Mpo TepuTopito (TIOIITOBUM iHAEKC (zip), MiCTO, IUTaT, KilbKiCTh TOTEHI[iIMHUX
KJII€HTIB, JOCTYHUM Zip, piBeHb zip). Lls kosekyis oHoBmoeThes wogHa o 09:30:00.
Ha3ea job: GUARANTEED_DISPLAY_ZIP_PRIORITIZATION_JOB. Ls job
OHOBJIO€ iH(OpMallito TIPO Ki/IbKICTh MOTEHLIMHUX KJI€HTIB, AOCTYIHUM Zip, piBeHb
zip y Kosekii zip_prioritization_collection.

Po3sryisiHeMo Tutatexi. Yci 30opu 30epiraroThcsi Ao Kosekiiii charge_data
(agent). [Ina omatd BUKOPHUCTOBYEThCs cepBic Salesforce blackthorn. IToTpi6Ho

repeBipUTH, UM € BiJIbHI CJIOTU Ha TEPUTOPIi, Ky Xoue KYIUTU areHT (MakKCUMyMm 2
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Ha TepuTopito). Ilicnsg ycmimmHOro TIpUAOaHHS areHTOM TepUTOpil, areHT
oHoBsmoeeTbCsA v Salesforce (puc. 3.10), zip_prioritization_collection Ta Kosekrii
areHTIB.

Posryisnemo Discount and Promo. Y kosekiii promo Mu 36epiraemo
promoCode. KoxeH mnpomokos wmoxke matd mnoje discountOption, e 3HWXKA
3a/Ie)KATh BiJ KiBKOCTI MicAIliB, fKi areHT xoue KyNWTH, ab0 3HIDKKH 3a
3aMOBYYBaHHAM. ATeHTH TaKO)X MOXKYTb OTPUMAaTH 3HWKKY, SKIO areHTU KYIyITb
6araTo MoITOBUX iH/EKCIB.

10+ zips = 15%, 8+ zips = 10%. AreHTH OTPUMYIOTh 3HWUKKY, SKILIO KYITYIHOTb
Oinpmre 1 micsis. 3 micsari = 10%, 6 micsiB = 20%, 12 micaiiB = 35%.

Contact

Garry Price &

v Agent Upsells

Fizber Referral Status Initial SGD Pitch
2/4/2021

Fizber Referral By Last SGD Pitch
2/5/2021

FA Sales Rep - Call Status SGD Sales Rep Status
Purchased

FA Sub Sale Date SGD Referred By

FA Sub Revenue Next SGD Follow Up

FA Sub Term (month}) Zips at Purchase
92620, 92618

FA Sub Sold By SGD Sale Date
2/9/2021

FA Cancellation Date SGD Sale Queue
Self-Serve - Portal
SGD Initial Charge
$100.00

SGD Recurring Charge
$80

Manual Change

v

SGD Sub Sold By

SGD Cancellation Date
11/2/2021

SRR Panrnlsting Danean

Pucynok 3.10 — IIpuknaz areHTa, IKOro CHHXpOHi30BaHO 3 Salesforce

PosrnsiHemMo fiaHi po TOILITOBI iHAeKcu. PeanizoBaHo Mikpocepsic predictions.
Bin migkmouaeTbest 10 6a3m maHux PostgreSQL i mae Tabmurro all_us_zipcodes_2.
Tam 36epiraerbcs ycst iHbopmaliist TIpo MOLITOBI iHAeKCH. [17i MoIyKy HarbmKJol
aZipecu BUKOPUCTOBYEThCA po3iurpeHHs PostGIS, ske [103BoJisie CTBOPHOBATU 3alUTU

npo Miciie3Haxo/pkeHHs1. Tabmuilgs marketreport_new 36epirae iHdopmailito mpo
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PMHOK 3a IIOLUTOBUM iHZEKCOM, LITaTOM, POKOM. Lli JaHI BUKOPUCTOBYXOTBHCH AJIS
CTaTUCTWKU TIOBEDHEHHS DWHKY 3a IOTOYHUM Ta MUHYJIMWA piK, a TakKOX [
CTaTUCTUYHHUX [JaHUX T10 perioHax.

Po3rnissnemMo Tabnuifto property, fe 36epiraioTbcs yci azpecu. CTBOPHOETHCS
HOBA BJIACTHBICTb TTiC/ISI HOpPMaUti3aliii afpecH, sKIIO He 3HakeHo ii B 1[iii Tab/uIi,

iHaKIIIe TTIOBEPTAETHCS B/IACTUBICTB i3 Tab/HLI.

PHIN

PucyHok 3.11 — INpuksag Tabmuiii property

PosrnsHemo KOHBepCit0. HOns OHOBJIEHHS conversionRate Ta
listing AppointmentsAmount y  areHTaXx BHKODUCTOBYETbCSI  IJIaHyBaJbHUK
(AGENT_CONVERSION_RATE_JOB). Konu 00YMCIIOETECSI  TUII  areHTa,
BUKODHCTOBY€ETbCSI  conversionRate Ta listingAppointmentsAmount. Lg job
BUKOHYeTbCA O 03:00:00 paHKy KOKHI 3 [AHi, MOYMHArOuMd 3 1 4yuc/aa, KOXXHOIO
Micsug. listingAppointmentsAmount, sike OTpUMYeETbCS 3 Kosekuii agent_referral
(BpaxoBye agent referral 3a igeHTudikatropom areHrta, a mone Pc Set Ever mae
3HaueHHs true). conversionRate oTpUMye rOTOBiI CIIMCKM /11 areHTa Ta AUIATh iX Ha
listing AppointmentsAmount (koedirjieHT KOHBepCil dbopmyu
sum(completedListings) / sum(kinbKicTb pedepasiB i3 appointmentSetEver - true)).
L1i pari 0OHOB/SIOTECS y KOJIEKIIii areHTiB. BUKopHcTOBY€eThCS conversionRate, 11100
OTPUMAaTH PEUTHHT areHTa (TUM areHTa).

PosrnsiHemo paHr arexra (Tabs. 3.1):

— gkujo areHT sgd i KoHBepcisi mgopiBHIOe abo mepeBuigye 80% -

PLATINUM_AGENT;

— gkwo areHT sgd - FEATURED_AGENT;
— $IKII[0 KOHBepCisi areHTa AopiBHIoe abo nepesuiiye 80% - GOLD_AGENT;




— inakmie NORMAL_AGENT.
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KonBepcito BukoprcTaHo y anroputmi Agent Reco jis po3paxyHKy 0OarmiB, a

TaKOX [I/I1 PEUTUHIY areHTa.

Tabnuus 3.1 — YMOBHU [ijist BU3HAaUeHHsI PAHT'y areHTa

Rate (conversion equal or | Featured (featureTerritory is [ Featured &

more 80%) greater than 0) Rate
NORMAL_AGENT false false false
PLATINUM_AGENT true true true
FEATURED AGENT false true false
GOLD_AGENT true false false

He3Bakatoun Ha Te, 110 po3poOKa ctocyBasacsi mepeBakHo Back end, Front

end oTpuMye Ta Bifjobpa)kae po3paxoBaHi fjaHi. [la/ii HaBeleHO TOKA30Bi CKPiHIIIOTH

TOTO, 5IKi peKoMeH/1allii c(opMOBaHO Jj1s1 KOpUcTyBaua. Lle npuknaau.

Need help deciding? 844-355-7653 (SOLD)

@ SOLD.com About Us  Seller Central ~ Home Services  Partner Central m

Buying or selling a house is a pain.
We're making it less painful.

There are now several ways to buy or sell. We'll help you
understand your options so you can make an informed
decision, for free!

m Buy  Sell&Buy

© 3sclay, irvien, Cal Find Matches —

Can't find your exact address? Click here to manually enter it

The only service to provide unbiased guidance across every selling model.

& b &} &% &} S

Auction Cash Investor Discount For Sale By Real Estate Sell & Stay Trade-In
Control terms Certainty y & Broker Owner Agent Fast sell Move in before

Pucynok 3.12 — I'o/si0BHa CTOpiHKA [J1 [IepexoAy 4O OMUTYBaHHS




&)soLDb.com

Get your personalized report

When are you thinking about selling?

o5 99 55§
B & s
om0 oA

ASAP The Sooner, the Better In the near future No Rush
Within a Month Within 3 Months 3-6 Months 6 Months+

Back

SOLD.com

100% FREE no obligation
844-355-SOLD (7653)
Monday-Friday | 7am-7pm PST

Privacy Policy
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Pucynok 3.13 — IIpuksiaz cTOpiHKY onuTyBaHHA 1

@ SOLD.com

Get your personalized report

°© o

Have you sold a home before?

© ®

‘ Back

SOLD.com

100% FREE no obligation
844-355-SOLD (7653)
Monday-Friday | 7am-7pm PST

Privacy Policy

Pucynok 3.14 — IIpuksiaj CTOpiHKYA ONUTYBaHHSA 2
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AsoLDb.com

Get your personalized report

What is the condition of your home?

fefA)

It's move-in ready It just needs a little It could use some It needs significant
attention work updates and repairs

‘ Back ‘

SOLD.com

100% FREE no obligation
844-355-SOLD (7653)
Monday-Friday | 7am-7pm PST

Privacy Policy

PucyHok 3.15 — [Ipukiaz CTOPiHKM ONUTYBaHHSA 3

@ SOLD.com

Get your personalized report
o o o o

Why are you selling?

& e

Relocating Upsizing Downsizing Personal
Moving to a new area Need some more elbow Looking for something Change in family, job,
room more economical other circumstances

SOLD.com

100% FREE no obligation
844-355-SOLD (7653)
Monday-Friday | 7am-7pm PST

Privacy Policy

Pucynok 3.16 — IIpukiaz cTopiHKU onuTyBaHHA 4



&) soLD.com

Get your personalized report

© o o o o

What's most important to you?

g3

Getting the best price, regardless of time and Selling quickly and with minimal effort, for a fair
effort price

=

SOLD.com
100% FREE no obligation

844-355-SOLD (7653)
Monday-Friday | 7am-7pm PST

Privacy Policy

Pucynok 3.17 — Ilpuksiaz CTOpiHKYA ONIUTYBaHHSA 5

@ SOLD.com

Get your personalized report
© © © o o ¢

Are you also looking to buy a home?

©@ ®

Yes, I'm buying No, I'm not buying

SOLD.com
100% FREE no obligation

844-355-SOLD (7653)
Monday-Friday | 7am-7pm PST

Privacy Policy

PucyHok 3.18 — [Ipukiaz CTOPiHKM ONUTYBaHHS 6



@ SOLD.com

Matched!

We've got some great options for you!
Let us know where to send your free, no-obligation report.

We have created a custom report for you First Name"

based on your inputs and on your local TestAndr
market conditions.
Last Name*
= ‘We have matched you with the best real TestAndr
B3 estate pros to help accomplish your goals
Email Address®
test-consumer1980@sold.com
Your report contains an estimate of your
lm home's value and insightful local market Phone number*

data so you can make informed decisions. (431) 431753]6\

Get My Report

Slicy and that you may be contacted about real or other financial
mated dialer. Your consent is not a condition of purchase.

By clicking "Get My Report’, you agree to SOLD.com's Terms
services by SOLD.com or its partners via email, phone and/o;

Pucynok 3.19 — IIpuksiaz 3anury rnepcoHaabHUX JaHUX

Need help deciding? 844-355-7653 (SOLD)

About Us Seller Central Home Services Partner Central Testandr View Report
AsoLp.com ()

100 selling Matches (3} Buying Matches ' Local Market Insights

Hi Testandr, here is your home seller report

This report will help provide you with the first 3 key steps in the home selling process:

@ B e @ S

01. Your Home Value

Online estimate from a 3rd party valuation service

$1.43M

YOUR EST. HOME VALUE el /f"'\ /
$1.43M | / \\vr

Range: $1.33M - $1.53M

s140m-

Quantarium o/

asr.22r cent 227 oxr. 227 nex. 221

Online estimates like these are typically only moderately

Pucynok 3.20 — ITpukinaz cTopiHKU 3 pekoMeHaLi€r0. OLiHOYHA BapTiCTh
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Asorpicsi s semcrnms sormmion e | (@)

03. Your SOLD.com Recommendations

g Frank Agah

5
s
s1aam
o
Steve Spiro
) =) 65
Y 26
f128m
o
g Gary Wat
S u
1)
5) ”
803K
)
Jacquelyn
Guardado
o

[¥4 FI1ZBER o
- =
N
Seller Central P ome
sl e

nnnnnnnnnnn

Pucynok 3.22 — Ilpukiaz CTOpiHKU 3 pekoMeHaLli€tro. [1epesiik rapTHepis

3.5. BUCHOBOK /10 TPeTbOr'0 PO3Ainy

BukoHaHO oOr/si; MOMy/JAApHUX TIpOorpaMHUX aHasoriB. HaBejeHo ormuc

crielU(ikM  apXiTKTypu Ta  CIIPOEKTOBAHO  JiiarpaMM  peKOMeHJAl[iiHOro



55

MikpocepBicy. OnrcaHo NporpamMHy peasi3aLilo peKOMeHAAL[iMHOr0 MIiKPOCepBiCy K
A7si po3pobHMKa, Tak i Ay KopucTyBaya. HaBezieHO TIpUK/Iau CTOPIiHOK CHCTEMU

HaJlJaHHS MOCJIyT pie/iTopa mic/s iHTerpalii peKOMeHAAL[iMHOr0 MiKpOCEepBICy.
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BUCHOBKH

BHacniok BHUKOHaHHS JAHOI MaricTepChbKoi AWTIZIOMHOI POOOTH OTPUMAaHO
HACTYIHI pe3y/bTaTu:

1. Y pesynbTari aHasizy Cy4yaCHOro CTaHy c)epu KyIIiBJIi/POAaKy HEPYXOMOCTI
OOTpyHTOBAaHO  [OL/IBHICTH  po3poOKM Ta  TIpOrpaMHOI  peasizariii
PEKOMeH/IaL[iIMHOI 0 aJIrOPUTMY [/1s1 HaZJaHHS MOCJIyT piesropa.

2. Y pe3yabTaTi [AOC/iKEHHS METOAiB TIiJTPUMKH TIPUMHATTS pillleHb
po3pob/ieHO peKOMeHJALlitHUM aJITOpUM [ijIsl HaJlaHHS TIOC/TyT pienTopa.

3. Po3pobsieHo 6a3y maHMX peKOMeH/allik 3 ypaxyBaHHSIM BHUSIBJIEHUX KPUTEpiiB,
110 BIUVIMBAlOThb Ha TPUUHATTS pillleHb KOPUCTyBauaMM CUCTEMU HaJlaHHS
TIOC/IyT piesTopa.

4. Ha OCHOBi 3ampONOHOBAHOTO PEKOMEHJALIMHOT0 aaropuTMy po3pobsieHo
peKOMeH/IaLlinHUKA MiKpOCEPBIC.

5. Po3pobsiennii pekomeHZAIiiHUN MIKpOCepBiC iHTerpoBaHO [0 CHCTeMU
HaJlaHHS TOC/IYT piesiTopa, 1[0 A03BOJISIE TIJABUIATU IIBUJKICTh Ta SKICThb

00C/TyrOoByBaHHS.
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[TEPEJIIK TTOCNJIAHb

. MamyaHe HaBuaHHS i 6i3Hec | DOU [EnekTpoHHuii pecypc] — Pexxum
nocryty: https://dou.ua/forums/topic/40114/ — ata gocrymny: 18.12.22

. Data Mining and Analysis — Fundamental Concepts and Algorithms | DOU
[Enektponnnii pecypc] — Pexxum poctymy: https://dou.ua/calendar/16614/?
from=fb — lata noctyny: 10.12.22

. U.S. Real Estate Market [EnektpoHHuii pecypc] — Pexum pocrtymy:
https://www.grandviewresearch.com/services/market-research-reports — /lara
pocryny: 10.11.22

. COVID-19. BB Ha T1/00anbHUM PUHOK HepyxoMocTi [EnekTpoHHMA
pecypc] — Pexxum JOCTYTIy:
https://propertytimes.com.ua/retail_property/covid19_vpliv_na_globalniy_rino
k_neruhomosti — [lata goctymy: 08.11.22

. HauionaneHa Aconianis PienropiB (NAR) [EnektpoHHui pecypc] — Pexxum
poctymy:  https://ua.nesrakonk.ru/national-association-of-realtors/ — [larta
poctyny: 18.10.22

. Alibaba Group Annual Report 2021 [EnekTpoHHMi pecypc] — Pexxum goctymy:
https://doc.irasia.com/listco/hk/alibabagroup/annual/2021/ar2021.pdf - [lata
pocryry: 19.10.22

. Apartment List's 2022 Millennial Homeownership Report [EnekTpoHHMiA
pecypc] — Pexxum JIOCTYMY:
https://www.apartmentlist.com/research/millennial-homeownership-2022 -
Hara gocrymy: 19.10.22

. Compound Annual Growth Rate (CAGR). Formula and Calculation
[EnekTpoHHU pecypc] — Pexxum JOCTYIY:

https://www.investopedia.com/terms/c/cagr.asp — [lata goctymy: 10.10.22
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9. Personalized Product Recommendations [EsekTpoHHuii pecypc] — Pexum
poctyny:  https://www.barilliance.com/product-recommendations-engine/ —
Hara gocrymy: 10.10.22

10.Research & Advisory [EnekTpoHHuii pecypc] — Pexum gocrymy:
https://www.gartner.com/en/product-management/product-decisions — [lara
pocryry: 10.10.22

11.SOLD [Enektponnu#i pecypc] — Pexxum poctymy: https://www.sold.com —
Hara moctymny: 10.10.22

12.Herbert Schildt. Java: A Beginner's Guide, Eighth Edition, McGraw-Hill,
2018, 720 pp.

13.Bruce Eckel. Thinking in Java, Prentice Hall, 2006, 1482 pp.

14.Robert C. Martin. Clean Code: A Handbook of Agile Software Craftsmanship,
Pearson Education, 2008, 464 pp.

15.Craig Walls. Spring in Action, Sixth Edition, Simon and Schuster, 2022, 520

Pp-
16.Spring [EnektpoHHui pecypc] — Pexxum pgoctyny: https://spring.io/ — [daTa

pocryny: 12.09.22
17.Stackoverflow [EnekTpoHHMA pecypc] - Pexxum JIOCTYTIY:

https://stackoverflow.com/ — Jlata goctymy: 01.09.22

18.Maven [EnekTpoHHuii pecypc] — Pexxum pmoctymy: https://maven.apache.org/
— Hara pocrtymy: 01.09.22

19.REST API [EnektpoHHuii pecypc] — Pexxum goctymny: https://restfulapi.net/ —
Hara gocryrmy: 01.09.22

20.Elastic [EnekTpoHHMI pecypc] - Pexxum JOCTYTIY:
https://www.elastic.co/guide/index.html — [laTta goctymy: 15.09.22

21.AWS [EnektpoHHuii pecypc] — Pexxum goctyny: https://aws.amazon.com/ —

Hara pmocryny: 15.09.22
22.MongoDB [EnekTpoHHUIA pecypc] - Pexxum JNOCTYMY:

https://www.mongodb.com/use-cases — [lata goctymy: 15.09.22


https://www.mongodb.com/use-cases
https://aws.amazon.com/
https://stackoverflow.com/
https://spring.io/

59

23.Swagger [EnexTpoHHMI pecypc] - Pexxum JOCTyMY:

https://swagger.io/resources/open-api/ — Hara goctyny: 15.09.22

24.GraphQL [Enexktponnuii pecypc] — Pexxum foctymy: https://graphgl.org/learn/

— Hara gocrymy: 25.09.22

25.CutHuk B.®. Cucremu MiATPUMKHU TPUMHATTS pimeHb: Hapu. moci6. — K.:
KHEY, 2004. — 614 c.

26.Cybotin  1.O. «/locmimkeHHS  MeTOZiB  OI[iHIOBaHHS  TIPOrPaMHOIO
3abesneuenHs CIIITP», 36ipHuk Te3 XXIV HayKOBO-MPaKTUUHOI CTYZE€HTChKOI
koH(epenuii 3IEIT, 3anopixoks, 3IEIT, 2022 - 89 c.

27.Rockethomes [EnekTpoHHMIA pecypc] - Pexxum JOCTYTIY:

https://www.rockethomes.com/ — ata goctymy: 27.10.22

28.Xome [EnektpoHHuii pecypc] — Pexxum poctymy: https:/www.xome.com/ —

Hara pocryny: 27.10.22

29.UpNest [Enektponnuit pecypc] — Pexxum moctyny: https://www.upnest.com/

— Hara gocrtyny: 27.10.22

30.Crangapt  mignpuemMcrBa.  «MeTOAWUHI  BKa3iBKM [0  BHUKOHAHHSA
KBastiikalitHMX poObiT (BUITyCKHUX, AWIJIOMHUX, Maricrepchkux). OCHOBHi
sumoru». CTII 29-2016.

31.CTY 3008-2015. lokymeHTaiiisi. 3BiTH y cepi Hayku i TexHiku. CTpyKTypa
i mpaBwia odopmnenHs / A. CrorHiéi (kepiBH. po3po6.). — Bum. odin. —
[Uunnui Big 2015-06-22]. — K. : OIT «YxkpHOHII», 2016. — 26 c. —

(dep>kaBHUM cTaHJAPT YKpaiHM)


https://www.upnest.com/
https://www.xome.com/
https://www.rockethomes.com/
https://graphql.org/learn/
https://swagger.io/resources/open-api/
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Pucynok A.1 — Cxema KiaciB
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TIOJIATOK B
®PATMEHT JICTIHT'Y PEKOMEHJALIIITHOT'O AJITOPUTMY

package com.sold.ms.reco.rest;

import
com.sold.ms.commons.domain.Threadl.ocalHolde
r;

import
com.sold.ms.commons.rest. APIError;

import
com.sold.ms.commons.rest.RestConstants;

import
com.sold.ms.commons.rest.dto. AddressInfoPartial

import
com.sold.ms.reco.constant.internal.ServiceSource
Constant;

import com.sold.ms.reco.rest.dto.*;

import
com.sold.ms.reco.rest.dto.buyside.BuySidePurcha
seFeedback;

import
com.sold.ms.reco.rest.dto.buyside.BuySideRecoS
et;

import
com.sold.ms.reco.rest.dto.buyside.BuySideRecoS
ummary;

import com.sold.ms.reco.service.*;

import
com.sold.ms.referral.rest.dto. AgentReferralPaging
Response;

import
com.sold.ms.referral.rest.dto.RecommendationSo
urce;

import
com.sold.ms.report.rest.dto.ConsumerldsBuySide;

import
com.sold.ms.report.rest.dto.ConversionRate;

import io.swagger.annotations.*;

import lombok.RequiredArgsConstructor;

import lombok.extern.slf4j.S1f4j;

import
org.springframework.data.domain.Page;

import
org.springframework.data.domain.Pageable;

import
org.springframework.web.bind.annotation.*;

import java.time.Duration;
import java.time.Instant;
import java.util.List;
import java.util.Map;
import java.util.Set;

import static
com.sold.ms.reco.constant.internal.ServiceSource
Constant. AGENT_RECO_REFRESH,;

import static
com.sold.ms.reco.constant.internal.ServiceSource
Constant. AUTO_REFRESH_SYSTEM;

import static
com.sold.ms.reco.constant.internal.ServiceSource
Constant. FRESH_AGENT PARTNER_RECO;

import static
com.sold.ms.reco.constant.internal.ServiceSource
Constant. FRESH_AGENT _RECO;

import static
com.sold.ms.reco.constant.internal.ServiceSource
Constant. FRESH_PARTNER_RECO;

import static
com.sold.ms.reco.constant.internal.ServiceSource
Constant. PARTNER_RECO_REFRESH;

import static
com.sold.ms.reco.constant.internal.ServiceSource
Constant. SIMPLE_PARTNER_RECO;

import static
com.sold.ms.referral.rest.dto.RecommendationSo
urce. CONSUMER;

@Api(tags = {"Recommendation API"})

@RestController

@RequestMapping(value =
RestConstants. VERSION_ONE)

@Slf4j

@RequiredArgsConstructor

public class RecommendationController {

private final PartnerRecoService
partnerRecoService;
private final
BuySidePartnerRecoService
buySidePartnerRecoService;
private final AgentRecoService
agentRecoService;
private final RefreshAgentRecoService
refreshAgentRecoService;
private final PartnerUtilService
partnerUtilService;
private final QuestionSetService
questionSetService;
private final AgentPartnerRecoService
agentPartnerRecoService;
private final EmaillntegrationService
emaillntegrationService;



@ApiOperation("Request new partner
recommendations for consumer")
@ApiResponses(value = {
@ApiResponse(code = 404, response
= APIError.class, message = "Invalid quiz,
question, or option code"),
@ApiResponse(code = 200, response
= PartnerRecoSet.class, message = "Success"),
@ApiResponse(code = 500, response
= APIError.class, message = "Internal server
error."
H
@RequestMapping(method =
RequestMethod.POST, value =
"/partner-reco/new/{consumerld}")
public  PartnerRecoSet
generatePartnerRecommendation(
@ApiParam(name = "consumerld",
value = "ID of the consumer", required = true)
@PathVariable Long consumerld,
@RequestParam(name =
"sendEmail"”, defaultValue = "true") Boolean
sendEmail
) {
log.debug("Requesting new partner
recommendation for consumer {}", consumerld);
this.setServiceSource(FRESH_PAR
TNER_RECO);
return
partnerRecoService.generateNewRecommendatio
n(consumerld, sendEmail);

}

@RequestMapping(method =
RequestMethod.POST, value = "/agent-partner-
reco/new/{consumerld}")

public  PartnerRecoSet
generateAgentPartnerRecommendation(
@ApiParam(name = "consumerld",
value = "ID of the consumer", required = true)
@PathVariable Long consumerld,
@RequestParam(name =
"sendEmail”, defaultValue = "true") Boolean
sendEmail,
@RequestParam(name = "buySide",
defaultValue = "true") Boolean buySide
) {
log.debug("Requesting new agent -
partner recommendation for consumer {}",
consumerld);
this.setServiceSource(FRESH_AGE
NT_PARTNER_RECO);
return
agentPartnerRecoService.generateNewAgentPartn
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erRecommendation(consumerId, sendEmail,

buySide, CONSUMER);
}

package com.sold.ms.reco.service;

import
com.sold.ms.commons.rest.dto. AddressInfo;

import
com.sold.ms.commons.service.CounterService;

import
com.sold.ms.commons.util. TextUtils;

import
com.sold.ms.commons.util.converter.EntityConve
rter;

import
com.sold.ms.consumer.api.client. ConsumerClient;

import
com.sold.ms.consumer.constants.ConsumerSourc
€;

import
com.sold.ms.consumer.rest.dto.Consumer;

import
com.sold.ms.data.api.exceptions.NotFoundExcept
ion;

import
com.sold.ms.data.rest.dto. AvmDataResponse;

import
com.sold.ms.data.rest.dto.AvmProviderType;

import
com.sold.ms.reco.constant.PartnerType;

import
com.sold.ms.reco.constant.PartnersEnum;

import
com.sold.ms.reco.domain.ApiRecolnfo;

import
com.sold.ms.reco.domain.PartnerConversionRate
Entity;

import
com.sold.ms.reco.domain.PartnerDefinitionEntity;

import
com.sold.ms.reco.domain.PartnerRecoSetEntity;

import
com.sold.ms.reco.domain.PartnerRecommendatio
nEntity;

import
com.sold.ms.reco.domain.opendoor.GenerateOffe
rResponse;

import
com.sold.ms.reco.mapper.BuySideRecoMapper;

import
com.sold.ms.reco.mapper.ConversionRateMapper

import
com.sold.ms.reco.mapper.PartnerRecoSetMapper;



import
com.sold.ms.reco.mapper.PartnerRecommendatio
nMapper;

import
com.sold.ms.reco.repository.PartnerConversionRa
teRepository;

import
com.sold.ms.reco.repository.proxy.ProxyPartnerR
ecoSetRepository;

import
com.sold.ms.reco.rest.dto.EligiblePartner;

import
com.sold.ms.reco.rest.dto.PartnerRecoReport;

import
com.sold.ms.reco.rest.dto.PartnerRecoReport.Part
nerMatch;

import
com.sold.ms.reco.rest.dto.PartnerRecoSet;

import
com.sold.ms.reco.rest.dto.PartnerRecommendatio
n;

import
com.sold.ms.reco.rest.dto.PriceRange;

import
com.sold.ms.reco.rest.dto.SimplePartnerRecoExc
hange;

import
com.sold.ms.reco.rest.dto.buyside.BuySideRecoS
et;

import
com.sold.ms.reco.service.holder.PartnersHolder;

import
com.sold.ms.reco.service.partners.OpendoorServi
ce;

import
com.sold.ms.reco.service.utils.ExceptionService;

import com.sold.ms.reco.util. AsyncUltils;

import
com.sold.ms.reco.util. CustomTimeUltils;

import
com.sold.ms.reco.util. MapEntitiesUtils;

import
com.sold.ms.reco.util. QuestionSetUtils;

import
com.sold.ms.referral.api.client.PartnerReferralClie
nt;

import
com.sold.ms.referral.constants.Referral Type;

import
com.sold.ms.referral.rest.dto. AllReferralsByldsRe
quest;

import
com.sold.ms.referral.rest.dto.PartnerReferral,;

import
com.sold.ms.referral.rest.dto.PartnerTrackingReq
uest;
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import
com.sold.ms.referral.rest.dto.Referral Consumer;

import
com.sold.ms.referral.rest.dto.Referral Party;

import
com.sold.ms.referral.rest.dto.UpdateRecoSetIdRe
quest;

import
com.sold.ms.report.api.client.ReportClient;

import
com.sold.ms.report.rest.dto.ConsumerldsBuySide;

import
com.sold.ms.report.rest.dto.ConversionRate;

import
com.sold.ms.riddler.rest.dto.QuestionResponse;

import
com.sold.ms.riddler.rest.dto.QuestionSet;

import lombok.Required ArgsConstructor;

import lombok.extern.slf4j.S1{4j;

import org.bson.types.ObjectId;

import org.jetbrains.annotations.NotNull;

import
org.springframework.beans.factory.annotation.Qu
alifier;

import
org.springframework.dao.DataAccessResourceFai
lureException;

import
org.springframework.data.domain.Page;

import
org.springframework.data.domain.PageRequest;

import
org.springframework.data.domain.Pageable;

import
org.springframework.scheduling.annotation. Asyn
G

import
org.springframework.stereotype.Service;

import
org.springframework.util.CollectionUtils;

import java.time.Duration;
import java.time.Instant;
import java.util.*;
import

java.util.concurrent. CompletableFuture;
import java.util.stream.Collectors;
import java.util.stream.Stream;

import static
com.google.api.client.repackaged.com.google.co
mmon.base.Strings.isNullOrEmpty;

import static
com.sold.ms.reco.constant.ErrorMessages. RECO_
SET_NOT_FOUND;



import static
com.sold.ms.reco.constant.RecoConstants.PART
NER_RECO_SET COLLECTION;

import static
com.sold.ms.reco.service.AgentRecoService. ACT
IVE_STATUSES;

import static
com.sold.ms.reco.service.AgentRecoService. ACT
IVE_SUB_STATUSES;

import static
com.sold.ms.referral.constants.Referral Status.PAS
SIVE;

import static java.lang.Boolean. TRUE;

import static
java.util.concurrent.CompletableFuture.supplyAsy
nc;

import static
java.util.stream.Collectors.toList;
import static

java.util.stream.Collectors.toSet;

@S1f4j

@Service
@RequiredArgsConstructor
public class PartnerRecoService {

private  final  static

EntityConverter<PartnerRecoSet,
PartnerRecoSetEntity>
PARTNER_RECO_SET_CONVERTER = new
EntityConverter<>(PartnerRecoSet.class,
PartnerRecoSetEntity.class);

private  final static int
DEFAULT_PAGE_SIZE = 10;

private final PartnersHolder
partnersHolder;

private final ApiRecoService
apiRecoService;
private final
ProxyPartnerRecoSetRepository
partnerRecoSetRepository;
private final
PartnerConversionRateRepository
partnerConversionRateRepository;
private final EmaillntegrationService
emaillntegrationService;
private final
SalesforcelntegrationService
salesforcelntegrationService;
private final ConsumerClient
consumerClient;
private final ConsumerClientService
consumerClientService;
private final RiddlerClientService
riddlerClientService;
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private final
RecommendationAlgorithm
recommendationAlgorithm;
@Qualifier(value = "CounterService")
private final CounterService
counterService;
private final IPredictionClientService
predictionClientService;
private final ReferralService
referralService;
private final PartnerRecoSetMapper
partnerRecoSetMapper;
private final BuySideRecoMapper
buySideRecoMapper;
private final ConversionRateMapper
conversionRateMapper;
private final ReportClient reportClient;
private final PartnerReferralClient
partnerReferralClient;
private final
PartnerRecommendationMapper
partnerRecommendationMapper;
private final OpendoorService
opendoorService;
private final ExceptionService
exceptionService;

public
List<SimplePartnerRecoExchange.SimplePartner
RecoResponse>
generateSimplePartnerReco(SimplePartnerRecoE
xchange.SimplePartnerRecoRequest request) {
return
request.getZipCodes().stream().map(zipCode -> {
List<String> partners =
recommendationAlgorithm.defineEligiblePartner
ByZip(zipCode);
return new
SimplePartnerRecoExchange.SimplePartnerReco
Response(zipCode, partners);
1).collect(toList());
}

@Async
void
generateAsyncPartnerRecoForList(List<Consume
rldsBuySide> consumersForUpdate) {
consumersForUpdate.forEach(consu
merldBuySide -> {
generateNewRecommendation(co
nsumerldBuySide.getConsumerId(), false);
D;
}



public  PartnerRecoSet
generateNewRecommendation(Long consumerld,
Boolean sendEmail) {
return
generateNewRecommendation(consumerId,
sendEmail, false);

}

public  PartnerRecoSet
generateNewRecommendation(Long consumerld,
Boolean sendEmail, Boolean buySide) {
try {
return
generatePartnerRecommendation(consumerId,
sendEmail, buySide);
} catch
(DataAccessResourceFailureException e) {
log.error("Error with data retrieval
in
PartnerRecoService.generateNewRecommendatio
n for consumer {}. Error {}", consumerld,
e.getMessage());
e.printStackTrace();
exceptionService.restartWhenData
AccessResourceFailureException();
throw e;
}
}

@NotNull
private  PartnerRecoSet
generatePartnerRecommendation(Long
consumerld, Boolean sendEmail, Boolean
buySide) {
log.debug("'PartnerRecoService.gene
ratePartnerRecommendation  consumerld: {},
sendEmail: {}", consumerld, sendEmail);
CompletableFuture<QuestionSet>
futureQuestionSet = supplyAsync(() ->
riddlerClientService.getCurrentQuestionForConsu
mer(consumerld, buySide));
Consumer consumer =
consumerClient.getConsumerByld(consumerld);
CompletableFuture<Map<AvmProvi
derType, AvmDataResponse>> allAvmFuture =
supplyAsync(() ->
predictionClientService.find AvmForAllProviders(
consumer.getAddress(),
consumer.getNormalizedAddress()));
List<CompletableFuture<String>>
futureApiRecommendation =
apiRecoService.doFutureApiRecommendation(co
nsumer.getAddress());
Map<AvmProviderType,
AvmDataResponse> allAvm =
AsyncUtils.wait(allAvmFuture).orElse(null);
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Map<AvmProviderType,
AvmDataResponse> avmForUse =
filterAvmForInternalUsage(allAvm);
Double averageAvm
calculateAverageAvm(avmForUse.values());
QuestionSet currentQuestionSet =
AsyncUtils.wait(futureQuestionSet).orElse(null);
Optional<AvmDataResponse>
bestAvm = findBestAvm(allAvm);
PartnerRecoSet reco =
recommendationAlgorithm.recommendPartners(c
onsumer.getAddress(), currentQuestionSet,
averageAvm, bestAvm,
future ApiRecommendation);
reco.setAvm(avmForUse.values());
reco.setAvgAvm(averageAvim);

Addressinfo currentAddress =
Optional.ofNullable(consumer.getNormalizedAdd
ress()).orElse(consumer.getAddress());

PartnerRecoSetEntity
partnerRecoSetEntity =
PARTNER_RECO_SET_CONVERTER.toT2(rec
0);

Long recoSetld =
counterService.getNextSequence(PARTNER_RE
CO_SET_COLLECTION);

partnerRecoSetEntity.setPartnerReco
Setld(recoSetld);
partnerRecoSetEntity.setPropertyld(
QuestionSetUtils.find AddressQuestionResponse(c
urrentQuestionSet).map(QuestionResponse::getPr
opertyld).orElse(null));

partnerRecoSetEntity.setAddressInfo
(currentAddress);

partnerRecoSetEntity.setQuestionSet
Id(currentQuestionSet.getQuestionSetlId());

it (!
ConsumerSource.OPS_TEAM.equals(consumer.g
etSource())) {

QuestionSet
final CurrentQuestionSet = currentQuestionSet;
Map<String, PartnerReferral>
collect =
partnerRecoSetEntity.getPartnerRecommendation
s().stream()
flatMap(r ->
r.getEligiblePartners().stream().map(partner -> {
ReferralParty referralParty =
new
ReferralParty(Long.parseLong(partner.getPartner]
d()), ReferralType. PARTNER);



PartnerReferral
partnerReferral = new PartnerReferral(null,
referralParty,

MapEntitiesUtils.mapPartn
erType(r.getPartnerType()), averageAvm, null,
null);

partnerReferral.setAddressInf
o(currentAddress);

partnerReferral.setReferralSta
tus(PASSIVE);

partnerReferral.setType(Refe
rralType.PARTNER);

partnerReferral.setBuySideRe
ferral(false);

partnerReferral.setRecoSetId(
recoSetld);

partnerReferral.setPropertyld
(consumer.getPropertyld());

partnerReferral.setReferralCo
nsumer(new ReferralConsumer(consumerld,

final CurrentQuestionSet.ge
tQuestionSetId(), null));

partnerReferral.setPropertyld
(partnerRecoSetEntity.getPropertyld());

if
(PartnersEnum.SWIFT_HOMES.getld().equals(p
artner.getPartnerld())) {
partnerReferral.setOfferA
mount(Optional.ofNullable(partner.getPriceRange
()).map(PriceRange::getUpper).orElse(null));
}
return partnerReferral;
}).collect(Collectors.toMap(p -
> String.valueOf(p.getPartner().getPartylId()), r ->
n);

Map<String, Long>
referralldsMap =
referralService.createPassivePartnerReferrals(coll
ect);

partnerRecoSetEntity.getPartnerR
ecommendations()
forEach(
r ->
r.getEligiblePartners().forEach(
partner ->
partner.setReferralld(referralldsMap.get(partner.g
etPartnerld()))

)
);
}

partnerRecoSetEntity.getPartnerReco
mmendations()
.stream()
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.flatMap(partnerRecommendation
>
partnerRecommendation.getEligiblePartners().stre
am())

.forEach(eligiblePartner -> {
if
(PartnersEnum.OPENDOOR.getlId().equals(eligib
lePartner.getPartnerlId())) {
processOpendoorOffer(consu
mer, currentAddress, eligiblePartner);
}
D;

PartnerRecoSetEntity saved =
partnerRecoSetRepository.save(partnerRecoSetEn
tity);

PartnerRecoSet result =
PARTNER_RECO_SET_CONVERTER.toT1(sa
ved);

log.debug(""PartnerRecoService
consumerld: {} result -> {}", consumerld, result);

result.setAvm(new
ArrayList<>(allAvm.values()));
if (sendEmail) {
log.info("Sending reco email to
consumer {}", consumerld);
emaillntegrationService.sendReco
mmendationEmail(consumerId);

}

//sync to Salesforce
salesforcelntegrationService.asyncRe
commendations(result);

return result;

}
package com.sold.ms.reco.service;

import
com.google.common.collect.ImmutableMap;
import com.google.common.collect.Lists;
import
com.sold.ms.commons.rest.dto. AddressInfo;
import
com.sold.ms.data.rest.dto. AvmDataResponse;
import
com.sold.ms.data.rest.dto. AvinStatsDTO;
import
com.sold.ms.data.rest.dto.HouseEligibilityData;
import
com.sold.ms.reco.constant.PartnerType;
import
com.sold.ms.reco.constant.PartnersEnum;



import
com.sold.ms.reco.domain.ApiRecolnfo;

import
com.sold.ms.reco.domain.PartnerConversionRate
Entity;

import
com.sold.ms.reco.mapper.AddressMapper;

import
com.sold.ms.reco.repository.PartnerConversionRa
teRepository;

import
com.sold.ms.reco.rest.dto.EligiblePartner;

import
com.sold.ms.reco.rest.dto.PartnerRecoSet;

import
com.sold.ms.reco.rest.dto.PartnerRecommendatio
n;

import
com.sold.ms.reco.rest.dto.PriceRange;

import
com.sold.ms.reco.rest.dto.buyside.BuySideRecoS
et;

import
com.sold.ms.reco.rest.dto.buyside.BuySideRecom
mendation;

import
com.sold.ms.reco.rest.dto.buyside.EligibleBuySid
ePartnerReco;

import
com.sold.ms.reco.rest.dto.partners.msho.HomeVal
ueResponse;

import
com.sold.ms.reco.rest.dto.partners.swifthomes.Eli
gibleAddressRequest;

import
com.sold.ms.reco.rest.dto.partners.swifthomes.Eli
gibleAddressResponse;

import
com.sold.ms.reco.service.holder.QuizBuySideHol
der;

import
com.sold.ms.reco.service.holder.SellingTypesHol
der;

import
com.sold.ms.reco.service.partners.MshoService;

import
com.sold.ms.reco.service.vo.SellingTypelnfo;

import com.sold.ms.reco.util. AsyncUtils;

import com.sold.ms.reco.util.ListUtils;

import
com.sold.ms.riddler.rest.dto.QuestionResponse;

import
com.sold.ms.riddler.rest.dto.QuestionSet;

import lombok.RequiredArgsConstructor;

import lombok.extern.slf4j.S1f4;j;
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import
org.apache.commons.lang.StringUtils;

import
org.apache.commons.lang3.tuple.Pair;

import
org.springframework.stereotype.Service;

import java.util.*;
import java.util.Map.Entry;
import

java.util.concurrent. CompletableFuture;
import java.util.function.Function;
import java.util.function.Predicate;
import java.util.stream.Collectors;
import java.util.stream.Stream;

import static
com.sold.ms.reco.constant.PartnerType. AGENT _
PARTNER,;

import static
com.sold.ms.reco.constant.PartnerType.CASH_O
FFER_PARTNER;

import static
com.sold.ms.reco.constant.PartnerType.FSBO_PA
RTNER;

import static
com.sold.ms.reco.constant.PartnerType. MORTG
AGE;

import static
com.sold.ms.reco.constant.PartnerType.NON_TR
ADITIONAL_AGENT_PARTNER;

import static
com.sold.ms.reco.constant.PartnerType.SELL_A
ND_STAY;

import static
com.sold.ms.reco.constant.PartnerType. TRADE_I
N;

import static
com.sold.ms.reco.constant.PartnersEnum. *;
import static

com.sold.ms.reco.service.partners.MshoService.m
shoCashOfferPartnerPosition;

import static
com.sold.ms.reco.service.partners.MshoService.re
coContainsMshoPartner;

import static
com.sold.ms.reco.util. BeanUtils.eachNotNull;

import static java.lang.Boolean. TRUE;

import static
java.util.stream.Collectors.toList;
import static

org.hibernate.validator.internal.util.CollectionHel
per.asSet;

@Slf4j
@Service



@RequiredArgsConstructor
public class RecommendationAlgorithm {

private final SellingTypesHolder
sellingTypesHolder;
private final PartnerEligibilityService
partnerEligibilityService;
private final IPredictionClientService
predictionClientService;
private final QuizBuySideHolder
quizBuySideHolder;
private final
PartnerConversionRateRepository
partnerConversionRateRepository;
private final SwiftHomesService
swiftHomesService;
private final ApiRecoService
apiRecoService;
private final AddressMapper
addressMapper;
private static final L15t<PartnerType>
SWAP_PARTNER_TYPES =
Lists.newArrayListtAGENT_PARTNER,
CASH_OFFER_PARTNER);
private final MshoService
mshoService;
private final
SalesforcelntegrationService
salesforcelntegrationService;

public List<String>
defineEligiblePartnerByZip(String zip) {
List<String> partners =
partnerEligibilityService.defineEligiblePartnersBy
Zip(zip);

Map<String, Double>
partnersConversions =
partnerConversionRateRepository.findAll()

.stream()
.collect(Collectors.toMap(cr ->
String.valueOf(cr.getPartnerld()),
PartnerConversionRateEntity::getConversionRate

));

partners.stream().sorted(Comparator.
comparingDouble(p ->
partnersConversions.getOrDefault(p,
Double.MIN_VALUE)).reversed());

return partners;

}

public  PartnerRecoSet
recommendPartners(AddressInfo addressInfo,

70

QuestionSet questionSet, Double averageAvm,
Optional<AvmDataResponse> avmDataResponse,
List<CompletableFuture<String>>
future ApiRecommendation) {
log.debug("RecommendationAlgorit
hm.recommendPartners questionSet: {}",
questionSet.getQuestionSetId());
CompletableFuture<HouseEhg1b1hty
Data> houseEligibilityDataFuture =
predictionClientService.findHouseEligibilityData(
addressInfo);
CompletableFuture<AvrnStatsDTO>
lastAvmStatsFuture
predictionClientService. fmdLastAvatats(addres
sInfo);

Map<String, Double>
partnersConversions =
partnerConversionRateRepository.findAll()

.stream()
.collect(Collectors.toMap(cr ->
String.valueOf(cr.getPartnerId()),
PartnerConversionRateEntity::getConversionRate
);

Double bestAvm =
avmDataResponse.map(AvmDataResponse::getV
alue).orElse(null);

Optional<HouseEligibilityData>
eligibilityOpt =
AsyncUtils.wait(houseEligibilityDataFuture);

eligibilityOpt =
Optional.of(eligibilityOpt.map(v -> {
v.setEstimatedValue(bestAvm);
return v;
}.orElseGet(() -> {
HouseEligibilityData r = new
HouseEligibilityData();
r.setEstimatedValue(bestAvm);
return r;
D);

Optional<AvmStatsDTO>
avmStatsOptional =
AsyncUtils.wait(lastAvmStatsFuture);

Map<PartnerType,
PartnerRecommendation> recommendations =
doPartnerRecommendation(addressInfo,
questionSet, avmStatsOptional, eligibilityOpt,
averageAvm, futureApiRecommendation);
eliminatePartnerIfNeeded(recommen
dations, HOME_BAY);

PartnerRecommendation
nonTraditional AgentRecommendation =
recommendations.getOrDefault(NON_TRADITI
ONAL_AGENT_PARTNER, null);



// 1f the house avm is > 175% of the
median value for zip or value is > 2 mil
boolean
shouldNonTraditionalNotBeFirst =
avmStatsOptional.isPresent()

&&
eachNotNull(nonTraditional AgentRecommendati
on, eligibilityOpt.get().getEstimated Value(),
avmStatsOptional.get().getMedianAvmZipCode()
)

&&
((eligibilityOpt.get().getEstimated
Value() >
avmStatsOptional.get().getMedianAvmZipCode()
* 1.75) || (
eligibilityOpt.get().getEstimated
Value() > 2000000));

List<PartnerRecommendation>
notEligiblePartners =
recommendations.values().stream().filter(filterNo
EligiblePartner(true))

.collect(toList());

List<PartnerRecommendation>
partnerRecommendations =
recommendations.values().stream().filter(filterNot
EligiblePartner(false))

.sorted((o1, 02) -> 02.getScore() -
ol.getScore()).collect(toList());

if (shouldNonTraditionalNotBeFirst
&&
NON_TRADITIONAL_AGENT_PARTNER.equ
als(partnerRecommendations.get(0).getPartnerTy
pe0)) {
ListUtils.swapIfCan(partnerReco
mmendations, 0, 1);

}

partnerRecommendations.addAll(not
EligiblePartners);

partnerRecommendations.forEach(re
co->{

List<EligiblePartner>
nullConversionRatePartners =
reco.getEligiblePartners().stream()

filter(v > !
partnersConversions.containsKey(v.getPartnerld()

)

.collect(toList());

List<EligiblePartner>
zeroConversionRatePartners =
reco.getEligiblePartners().stream()
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filter(v >
partnersConversions.containsKey(v.getPartnerld()
) &&

partnersConversions.get(v.getPartnerId()).equals(

0.)
.collect(toList());

List<EligiblePartner>
conversionRatePartner =
reco.getEligiblePartners().stream()

filter(v >
partnersConversions.containsKey(v.getPartnerld()
) && !
partnersConversions.get(v.getPartnerId()).equals(
0.)

.sorted(Comparator.comparingD
ouble(p >
partnersConversions.get(((EligiblePartner)
p).getPartnerld())).reversed())

.collect(toList());

Map<Double,
List<EligiblePartner>>
partnersByConversionRate =
conversionRatePartner.stream()
.collect(Collectors.groupingBy(
¢ -> partnersConversions.get(c.getPartnerld()),
LinkedHashMap::new, toList()));

partnersByConversionRate.values(
).forEach(Collections::shuffle);

conversionRatePartner =
partnersByConversionRate.values().stream().flat
Map(Collection::stream).collect(toList());

Collections.shuffle(zeroConversio
nRatePartners);

Collections.shuffle(nullConversio
nRatePartners);

reco.setEligiblePartners(Stream.co
ncat(Stream.concat(conversionRatePartner.stream

0, nullConversionRatePartners.stream()),
zeroConversionRatePartners.stream())
.collect(toList()));
D;
if

(isOpendoorPresent(partnerRecommendations)) {
swapPartners(partnerRecommenda
tions);



List<PartnerRecommendation>
sortedPartnerRecommendations =
partnerRecommendations.stream()

filter(pr > !
pr.getEligiblePartners().isEmpty() |
AGENT_PARTNER == pr.getPartnerType())
.map(partnerRecommendationTyp
e->{

List<EligiblePartner> sorted =
getSortedPartnerRecommendations(partnerRecom
mendationType,

partnersConversions);

partnerRecommendationType.se
tEligiblePartners(sorted);
return
partnerRecommendationType;
1))
.collect(toList());

projectRequirementsSetRecommend
ation(sortedPartnerRecommendations);
moveMortgagePartnersToLastPositio
n(sortedPartnerRecommendations);

PartnerRecoSet reco = new
PartnerRecoSet();
reco.setConsumerld(questionSet.get
Consumerld());
reco.setPartnerRecommendations(sor
tedPartnerRecommendations);

return reco;

}

public void
projectRequirementsSetRecommendation(List<Pa
rtnerRecommendation>
partnerRecommendations) {
HashSet<String> reasonFSBO = new
HashSet<>();
reasonFSBO.add("Project
requirements");

PartnerRecommendation
partnerRecommendationFSBO = new
PartnerRecommendation();

partnerRecommendationFSBO.setPa
rtnerType(FSBO_PARTNER);

partnerRecommendationFSBO.setRe
asons(reasonFSBO);

List<EligiblePartner> eligibility =

new ArrayList<>();

eligibility.add(partnerEligibilityServi
ce.returnEligiblePartner(FIZBER.getStringValue(
));
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partnerRecommendationFSBO.setEli
giblePartners(eligibility);

partnerRecommendations.add(partne
rRecommendationFSBO);

}

private List<EligiblePartner>
getSortedPartnerRecommendations(PartnerRecom
mendation partnerRecommendationType,

Map<String, Double> partnersConversions) {
if (partnerRecommendationType ==
null || partnersConversions == null) {
return Collections.emptyList();

}

List<EligiblePartner>
sortedEligiblePartners =
partnerRecommendationType.getEligiblePartners(
)

.stream()
.sorted((ol, 02) -> {
int convRateCompareResult =
partnersConversions.getOrDefault(o2.getPartnerld

0, 0d)
.compareTo(partnersConversi
ons.getOrDefault(o1.getPartnerId(), 0d));

return
convRateCompareResult !=0
? convRateCompareResult

ol.getPartnerName().compareTo(02.getPartnerNa
me());

D
.collect(toList());

if
(CASH_OFFER_PARTNER.equals(partnerReco
mmendationType.getPartnerType()))
moveMshoCashOfferToFirstPositi
on(sortedEligiblePartners);

return sortedEligiblePartners;

}

private boolean
isOpendoorPresent(List<PartnerRecommendation
> partnerRecommendations) {
return
partnerRecommendations.stream()
filter(p ->
CASH_OFFER_PARTNER.equals(p.getPartnerT
ype()))
.anyMatch(pr ->
pr.getEligiblePartners()



.stream()
.anyMatch(ep ->
OPENDOOR.getld().equals(ep.getPartnerld())));
}

/**

* WARN impure
*/
private void
swapPartners(List<PartnerRecommendation>
partnerRecommendations) {

final boolean allSwapPartnersPresent
= partnerRecommendations.stream()
.map(PartnerRecommendation::get
PartnerType)
.collect(toList())
.containsAll(SWAP_PARTNER_
TYPES);

if (allSwapPartnersPresent) {
final PartnerType firstPartnerType

partnerRecommendations.get(0).getPartnerType();

if (AGENT_PARTNER ==
firstPartnerType) {

ListUtils.swapIfCan(partnerRec
ommendations,
findPartnerIndex(CASH_OFFER_PARTNER,
partnerRecommendations), 1);

} else if
(CASH_OFFER_PARTNER.equals(firstPartnerT
ype)) {

ListUtils.swapIfCan(partnerRec
ommendations,
findPartnerIndex(AGENT_PARTNER,
partnerRecommendations), 1);

}
}
}

private Integer
findPartnerIndex(PartnerType pt,
List<PartnerRecommendation> recos) {
for (int i = 0; i < recos.size(); i++) {
final PartnerRecommendation reco
= recos.get(i);
if (pt == reco.getPartnerType()) {
return i;
}
}
//same index for not swapping
return 1;

}
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private
Predicate<PartnerRecommendation>
filterNotEligiblePartner(Boolean revers) {
return reco ->
{
boolean eligibleAtLeastOne =
AGENT_PARTNER.equals(reco.getPartnerType(
)l
reco.getEligiblePartners()
.stream()
.anyMatch(EligiblePartner::is
Eligible);
return revers !=
eligibleAtLeastOne;
|5
}

public  Map<PartnerType,
PartnerRecommendation>
doPartnerRecommendation(AddressInfo
addressInfo, QuestionSet questionSet,

Optional<AvmStatsDTO> avmStatsOptional,

Optional<HouseEligibilityData> eligibilityOpt,
Double averageAvm,

List<CompletableFuture<String>>
futureApiRecommendation) {
log.debug("RecommendationAlgorit
hm.doPartnerRecommendation questionSet: {}",
questionSet.getQuestionSetId());

Map<PartnerType,
PartnerRecommendation> partnersReco = new
HashMap<>();

Map<PartnerType,

List<SellingTypelnfo>> sellingTypesByPartner =
questionSet.getQuestionResponses()
.stream()
filter(resp ->
StringUtils.isNotEmpty(resp.getResponseOptionl

d()))

.map((qr ->
new

ArrayList<>(sellingTypesHolder.getSelling Types
InfoByQuestionAnd Answer(qr.getQuestionId(),
gr.getResponseOptionld()).values())))
reduce(new ArrayList<>(), (acc,
list) -> {
acc.addAll(list);
return acc;
}).stream()
.collect(Collectors.groupingBy(Sel
lingTypelnfo::getPartnerType));



sellingTypesByPartner.remove(FSB0O

_PARTNER);

sellingTypesByPartner.putIf Absent(
MORTGAGE, Collections.emptyList());

sellingTypesByPartner.putIf Absent(
SELL_AND_STAY, Collections.emptyList());

sellingTypesByPartner.putIf Absent(
TRADE_IN, Collections.emptyList());

sellingTypesByPartner.forEach((part
nerType, sellingTypes) -> {
PartnerRecommendation
partnerReco =
partnersReco.getOrDefault(partnerType, new
PartnerRecommendation());
partnerReco.setPartnerType(partne
1Type);
sellingTypes.sort((o1, 02) ->
02.getAnswerWeight() - ol.getAnswerWeight());

int score =
sellingTypes.stream().map(SellingTypelnfo::getW
eight).filter(Objects::nonNull).mapTolnt(Integer::i
ntValue).sum();
partnerReco.setScore(score);
Set<String> reasons =
sellingTypes.stream().map(SellingTypelnfo::getR
eason).filter(Objects::nonNull).collect(Collectors.t
oSet());
partnerReco.setReasons(reasons);
partnersReco.put(partnerType,
partnerReco);

b;

Map<PartnerType,

List<EligiblePartner>> eligiblePartnersByType =
partnerEligibilityService

.defineEligibleSellSidePartners(eli

gibilityOpt, addressInfo, questionSet,
averageAvm, futureApiRecommendation)
.stream()

.collect(Collectors.groupingBy(Eli
giblePartner::getPartnerType));

Map<String, EligiblePartner>
partnersByType =
ListUtils.groupByWithOverwrite(

eligiblePartnersByType.get(NON_
TRADITIONAL_AGENT_PARTNER),
EligiblePartner::getPartnerld);

eligiblePartnersByType.put(NON_T
RADITIONAL_AGENT_PARTNER,
eliminatePartners(partnersByType));
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/! preset static partner pros and cons
and eligible partners
partnersReco.forEach((pt, reco) -> {
reco.setStaticSellingTypeInfo(selli
ngTypesHolder.getStaticSelling Typelnfo(pt));
reco.setEligiblePartners(eligiblePa
rtnersByType.getOrDefault(pt,
Collections.emptyList()));
D;

if
(recoContainsSwiftHomesPartner(partnersReco))
{
EligibleAddressRequest
eligibleAddressRequest
addressMapper. mapTthglbleAddressRequest(ad
dressInfo);

EligibleAddressResponse
addressEligibleResponse =
swiftHomesService.isAddressEligibleForSwiftHo
mes(eligibleAddressRequest);

if (addressEligibleResponse ==
null
|| !"Offer".equalsignoreCase(addressEligibleResp
onse.getResult()))
removeSwiftHomesPartner(part
nersReco);

if
(recoContainsMshoPartner(partnersReco)) {
HomeValueResponse
homeValueResponse =
mshoService.validateHome(addressInfo);
if (homeValueResponse == null || !
TRUE.equals(homeValueResponse.getIsBuyBoxF
it()))
removeMshoPartner(partnersRe
co);

if (homeValueResponse == null) {
homeValueResponse = new
HomeValueResponse();
homeValueResponse.setIsBuyB
oxFit(false);
} else {

PriceRange priceRange = new
PriceRange(homeValueResponse.getLow(),
homeValueResponse.getHigh());

partnersReco.values().stream()
flatMap(r ->
r.getEligiblePartners().stream())
filter(eligiblePartner ->
asSet(MSHO_CASH_OFFER.getld(),
MSHO_SELL_AND_STAY .getld()).contains(elig
iblePartner.getPartnerld()))



forEach(mshoPartner ->
mshoPartner.setPriceRange(priceRange));

}

salesforcelntegrationService.async
SendMshoHomeData(questionSet.getConsumerId
(), homeValueResponse);

}

long numberOfPartners =
partnersReco.values().stream().map(PartnerReco
mmendation::getEligiblePartners).mapToLong(Co
llection::size).sum();

if (avmStatsOptional.isPresent() &&
eligibilityOpt.isPresent()) {
Double medianAvmZipCode =
avmStatsOptional.get().getMedianAvmZipCode();
Double estimatedValue =
eligibilityOpt.get().getEstimatedValue();

if
(eachNotNull(medianAvmZipCode,
estimatedValue) && numberOfPartners > 1) {
Set<PartnerType>

partnersForRemove =
filterPartnerRecosByAvm(medianAvmZipCode,
estimatedValue);
partnersReco.keySet().removeA
ll(partnersForRemove);
}
}

List<EligiblePartner>
cashOfferPartners =
Optional.ofNullable(partnersReco.get(CASH_OF
FER_PARTNER)).map(PartnerRecommendation:
:getEligiblePartners).orElse(Collections.emptyList

0);

1 cashOfferPartners.stream().filter(p -
>
OPENDOOR.getld().equals(p.getPartnerId())).fin
dFirst().ifPresent(openDoor -> {

1 cashOfferPartners.clear();
//

cashOfferPartners.add(openDoor);
b

cashOfferPartners.stream().filter(p ->
SWIFT_HOMES.getld().equals(p.getPartnerld()))
findFirst().ifPresent(eligiblePartner -> {
CompletableFuture<String>
swifthomesPossibleReco =
apiRecoService.doSwiftHomesRecommendation(
addressInfo);

75

ApiRecolnfo apiRecolnfo =
swiftHomesService.retrieveFutureResponse(swift
homesPossibleReco);

if (apiRecolnfo.getLowerPrice() !
=null || apiRecoInfo.getUpperPrice() != null) {
eligiblePartner.setPriceRange(n

ew PriceRange(apiRecoInfo.getLowerPrice(),
apiRecolnfo.getUpperPrice()));
}
D;

return partnersReco;

}

private void
removeSwiftHomesPartner(Map<PartnerType,
PartnerRecommendation> partnersReco) {
partnersReco.values()
.forEach(eligiblePartnersByType -
>{
eligiblePartnersByType.getEligi
blePartners()

.removelf(eligiblePartner ->
SWIFT_HOMES.getld().equals(eligiblePartner.ge
tPartnerId()));

D;
}

private boolean
recoContainsSwiftHomesPartner(Map<Partner Ty
pe, PartnerRecommendation> partnersReco) {
return partnersReco.values()

.stream()

.flatMap(eligiblePartnersByType -
>
eligiblePartnersByType.getEligiblePartners().strea

m())

.anyMatch(eligiblePartner ->
SWIFT_HOMES.getld().equals(eligiblePartner.ge
tPartnerld()));

}

private static Set<PartnerType>
filterPartnerRecosByAvm(Double
medianAvmZipCode, Double estimatedValue) {
return
PARTNERS_AVM_CONDITIONS.entrySet()
.stream()
filter((entry) ->
entry.getValue().apply(Pair.of(medianAvmZipCo
de, estimatedValue)))
.map(Entry::getKey)
.collect(Collectors.toSet());



/**
* Pair -> key is the median avm value
is the estimated value
*/
private static final Map<PartnerType,
Function<Pair<Double, Double>, Boolean>>
PARTNERS_AVM_CONDITIONS =
ImmutableMap.of{(
FSBO_PARTNER, (avm) -> {
final Double MIN_AVM_VALUE
=700_000.;

Double medianAvm
avm.getLeft();

Double estimatedAvm

avm.getRight();
return estimatedAvm >
medianAvm * 1.25 || estimatedAvm >
MIN_AVM_VALUE;
}
);
private void
eliminatePartnerIfNeeded(Map<PartnerType,
PartnerRecommendation> recommendations,

PartnersEnum partnerToEliminate) {
recommendations.values().forEach(r
v -> rv.getEligiblePartners().stream()
filter(p -> !
partnerToEliminate.getId().equals(p.getPartnerId(
)
findFirst()

.ifPresent(fp ->
rv.getEligiblePartners().removelf(p ->
partnerToEliminate.getId().equals(p.getPartnerId(
M));

}

public  BuySideRecoSet
recommendBuySidePartners(Long  consumerld,
QuestionSet currentQuestionSet) {
log.debug("RecommendationAlgorit
hm.recommendBuySidePartners consumerld: {}
currentQuestionSet -> {1", consumerld,
currentQuestionSet);
BuySideRecoSet.BuySideRecoSetBu
ilder recoSetBuilder = BuySideRecoSet.builder()
.consumerld(consumerId)
.questionSetId(currentQuestionSet.
getQuestionSetId());

List<QuestionResponse>
questionResponses =
currentQuestionSet.getQuestionResponses();
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Map<String,
EligibleBuySidePartnerReco> partnersByType =
ListUtils.groupByWithOverwrite(
partnerEligibilityService.defineEli
gibleBuySidePartner(currentQuestionSet),
EligibleBuySidePartnerReco::getP
artnerId);

List<EligibleBuySidePartnerReco>
eligiblePartners =
eliminatePartners(partnersByType);

Map<PartnerType, Integer>
partnersWeights =
calculatePartnersWeights(questionResponses);

partnersWeights.putIfAbsent(MORT
GAGE, 0);

partnersWeights.putlfAbsent(TRAD
E_IN, 0);

List<BuySideRecommendation>
buySideRecommendations =
partnersWeights.entrySet().stream()

.map(entry ->
Pair.of(entry.getKey(), entry.getValue()))
.sorted((o1, 02) -> 02.getValue() -
ol.getValue()).map(e -> {
switch (e.getKey()) {
case TRADE_IN:
case
NON_TRADITIONAL_AGENT_PARTNER:
case MORTGAGE:
return new
BuySideRecommendation(
e.getKey(), e.getValue(),
eligiblePartners.stream().filter(p ->
e.getKey().equals(p.getPartnerType())).collect(toL
ist())
);
case AGENT_PARTNER:
return new
BuySideRecommendation(e.getKey(),
e.getValue(), null);
default:
log.debug("There is no
handler for this type of partners {}, please check

the logic. Consumer: {}", e.getKey(),
consumerld);
return null;
}
}).collect(toList());
Map<String, Double>
partnersConversions =

partnerConversionRateRepository.findAll()
.stream()



.collect(Collectors.toMap(cr ->
String.valueOf(cr.getPartnerId()),
PartnerConversionRateEntity::getConversionRate

));

buySideRecommendations.stream().f
ilter(reco ->
Objects.nonNull(reco.getEligiblePartners())).forE
ach(reco -> {

L1st<Ehg1bleBuySldePartnerReco
> nullConversionRatePartners
reco.getEligiblePartners().stream()

filter(v > !
partnersConversions.containsKey(v.getPartnerId()

)

.collect(toList());

L15t<Ehg1bleBuySldePartnerReco
> zeroConversionRatePartners =
reco.getEligiblePartners().stream()

filter(v ->
partnersConversions.containsKey(v.getPartnerld()
) &&

partnersConversions.get(v.getPartnerld()).equals(

0.))

.collect(toList());

List<EligibleBuySidePartnerReco
> conversionRatePartner =
reco.getEligiblePartners().stream()

filter(v ->
partnersConversions.containsKey(v.getPartnerld()
) && !
partnersConversions.get(v.getPartnerlId()).equals(
0.)

.sorted(Comparator.comparingD
ouble(p ->
partnersConversions.get(((EligibleBuySidePartner
Reco) p).getPartnerld())).reversed())

.collect(toList());

Map<Double,
List<EligibleBuySidePartnerReco>>
partnersByConversionRate =
conversionRatePartner.stream()

.collect(Collectors.groupingBy(
¢ -> partnersConversions.get(c.getPartnerId()),
LinkedHashMap::new, toList()));

partnersByConversionRate.values(
).forEach(Collections::shuffle);
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conversionRatePartner =
partnersByConversionRate.values().stream().flat
Map(Collection::stream).collect(toList());

Collections.shuffle(zeroConversio
nRatePartners);

Collections.shuffle(nullConversio
nRatePartners);

reco.setEligiblePartners(Stream.co
ncat(Stream.concat(conversionRatePartner.stream

0, nullConversionRatePartners.stream()),
zeroConversionRatePartners.stream())
.collect(toList()));
D;

log.debug("RecommendationAlgorit
hm consumerld: {} buySideRecommendations ->
{}", consumerld, buySideRecommendations);
return recoSetBuilder
.partnerRecommendations(buySid
eRecommendations)
build();
}

// remove partners from reco
private  <T>  List<T>
eliminatePartners(Map<String, T> partners) {
log.debug("RecommendationAlgorit
hm.eliminatePartners partners -> {}", partners);
Map<String, T> partnersForProcess
= new HashMap<>(partners);

PARTNERS_INTERACTIONS_RU
LES.forEach((mainPartner, partner) ->
Optional.ofNullable(partnersForProcess.get(main
Partner))

.ifPresent((v) ->
partnersForProcess.remove(partner)));

return  new
ArrayList<>(partnersForProcess.values());

// elimination rules definitions, helps
to remove one partner if another presented
private static final Map<String, String>
PARTNERS_INTERACTIONS_RULES =
ImmutableMap.of(
REALI_TRADE.getId(),
REALLgetld(),
FLY_HOMES_TRADE.getld(),
FLY_HOMES.getld()

);



private Map<PartnerType, Integer>
calculatePartnersWeights(List<QuestionResponse
> questionResponses) {

log.debug("RecommendationAlgorit
hm.calculatePartnersWeights questionResponses -
> {}", questionResponses);

return
ListUtils.reduce(questionResponses, (r, acc) -> {
Map<PartnerType,
Selling TypeInfo> partnerData =
Optional.ofNullable(

quizBuySideHolder.getSelling T
ypesInfoByQuestionAnd Answer(r.getQuestionId(
), r.getResponseOptionld()))

.orElse(Collections.emptyMap()

);
partnerData.forEach((key, value) -
> acc.put(key, value.getWeight() +
acc.getOrDefault(key, 0)));
return acc;
}, new HashMap<>());

}

private void
moveMortgagePartnersToLastPosition(List<Partn
erRecommendation>
sortedPartnerRecommendations) {
int mortgageRecommendationIndex

mortgagePartnerTypelndex(sortedPartnerRecomm
endations);
if (mortgageRecommendationIndex !
= -1 && mortgageRecommendationlndex !=
sortedPartnerRecommendations.size() - 1) {
PartnerRecommendation
mortgagePartnerRecommendation =
sortedPartnerRecommendations.get(mortgageRec
ommendationIndex);
sortedPartnerRecommendations.re
move(mortgageRecommendationIndex);
sortedPartnerRecommendations.ad
d(mortgagePartnerRecommendation);

}

private int
mortgagePartnerTypelndex(List<PartnerRecomm
endation> partnerRecommendations) {
int mortagePartnerTypelndex = -1;
int loopIndex = 0;
for (PartnerRecommendation
partnerRecommendation :
partnerRecommendations) {
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if
(MORTGAGE.equals(partnerRecommendation.ge
tPartnerType()))
mortagePartnerTypelndex =
loopIndex;

loopIndex++;
}
return mortagePartnerTypelndex;

}

private void
removeMshoPartner(Map<PartnerType,
PartnerRecommendation> partnersReco) {
partnersReco.values()
forEach(eligiblePartnersByType -
> {
eligiblePartnersByType.getEligi
blePartners()

.removelf(eligiblePartner ->
asSet(MSHO_CASH_OFFER.getId(),
MSHO_SELL_AND_STAY.getld()).contains(elig
iblePartner.getPartnerld()));

D;
}

private void
moveMshoCashOfferToFirstPosition(List<Eligibl
ePartner> sortedEligiblePartners) {

int mshoCashOfferPosition =
mshoCashOfferPartnerPosition(sortedEligiblePart
ners);

if (mshoCashOfferPosition != -1 &&
mshoCashOfferPosition != 0) {

EligiblePartner mshoPartner =
sortedEligiblePartners.get(mshoCashOfferPositio
n);

sortedEligiblePartners.remove(ms
hoCashOfferPosition);
sortedEligiblePartners.add(0,
mshoPartner);
}
}
}

package com.sold.ms.reco.service;

import com.google.common.collect.Lists;
import

com.sold.ms.agent.api.client. AgentClient;
import com.sold.ms.agent.rest.dto.Agent;
import

com.sold.ms.agent.rest.dto. AgentRecoPoints;
import

com.sold.ms.agent.rest.dto. AgentReloDirectorRes

ponse;



import
com.sold.ms.agent.rest.dto. AgentTerritoryRecom
mendationType;

import
com.sold.ms.agent.rest.dto.AgentType;

import
com.sold.ms.agent.rest.dto.RankedRecommendati
onTypeAgent;

import
com.sold.ms.commons.rest.dto. AddressInfo;

import
com.sold.ms.commons.service.CounterService;

import
com.sold.ms.consumer.api.client. ConsumerClient;

import
com.sold.ms.consumer.constants.ConsumerSourc
€;

import
com.sold.ms.consumer.rest.dto. AllConsumersByl
dsRequest;

import
com.sold.ms.consumer.rest.dto.Consumer;

import
com.sold.ms.data.api.client.DataClient;

import
com.sold.ms.data.api.exceptions.NotFoundExcept
ion;

import
com.sold.ms.data.rest.dto.AvmDataResponse;

import
com.sold.ms.data.rest.dto. AvmProviderType;

import
com.sold.ms.data.rest.dto. AvimRequest;

import
com.sold.ms.data.rest.dto. AvmResponse;

import
com.sold.ms.email.api.client. EmailServiceClient;

import
com.sold.ms.email.rest.dto.reco.EmptyAgentReco
NotificationRequest;

import
com.sold.ms.reco.constant.RecoConstants;

import
com.sold.ms.reco.domain.AgentRecoSetEntity;

import
com.sold.ms.reco.mapper.AddressMapper;

import
com.sold.ms.reco.mapper.AgentRecoSetMapper;

import
com.sold.ms.reco.repository.CustomAgentRecoSe
tRepository;

import
com.sold.ms.reco.repository.proxy.Proxy AgentRe
coSetRepository;

import
com.sold.ms.reco.rest.dto. AgentMatch;
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import
com.sold.ms.reco.rest.dto. AgentRecoSet;

import
com.sold.ms.reco.service.utils.ExceptionService;

import com.sold.ms.reco.util.ListUtils;

import
com.sold.ms.referral.api.client. AgentReferral Clie
nt;

import
com.sold.ms.referral.constants.Referral StatusEnu
m;

import
com.sold.ms.referral.constants.Referral Type;

import
com.sold.ms.referral.rest.dto. AgentReferral;

import
com.sold.ms.referral.rest.dto. AllReferralsByldsRe
quest;

import
com.sold.ms.referral.rest.dto.Portal StatusInfo;

import
com.sold.ms.referral.rest.dto.RecommendationSo
urce;

import
com.sold.ms.referral.rest.dto.Referral Consumer;

import
com.sold.ms.referral.rest.dto.ReferralParty;

import
com.sold.ms.referral.rest.dto.UpdateRecoSetIdRe
quest;

import
com.sold.ms.report.api.client.ReportClient;

import
com.sold.ms.report.rest.dto.ConsumerldsBuySide;

import
com.sold.ms.riddler.rest.dto.QuestionResponse;

import
com.sold.ms.riddler.rest.dto.QuestionSet;

import lombok.AllArgsConstructor;

import lombok.Data;

import lombok.Required ArgsConstructor;

import lombok.extern.slf4j.S1{4j;

import
org.springframework.beans.factory.annotation.Qu
alifier;

import
org.springframework.dao.DataAccessResourceFai
lureException;

import
org.springframework.data.domain.Page;

import
org.springframework.data.domain.PageRequest;

import
org.springframework.data.domain.Pageable;

import
org.springframework.data.domain.Sort;



import
org.springframework.scheduling.annotation. Asyn
G

import
org.springframework.stereotype.Service;

import java.time.Duration;
import java.time.Instant;
import java.util.*;
import
java.util.concurrent. CompletableFuture;
import java.util.stream.Collectors;

import static
com.sold.ms.agent.rest.dto. AgentType. CONCIER
GE;

import static
com.sold.ms.agent.rest.dto.AgentType. FEATURE
D_AGENT;

import static
com.sold.ms.agent.rest.dto. AgentType. UNKNOW
N;

import static
com.sold.ms.agent.rest.dto.RecommendAgentExc
hange.RecommendAgentResponse;

import static
com.sold.ms.referral.constants.Referral Status.PAS
SIVE;

import static
com.sold.ms.referral.rest.dto.DirectorReferralsStat
us.HIDE;

import static
com.sold.ms.referral.rest.dto.RecommendationSo
urce. AUTO_REFRESH_SYSTEM,;

import static java.lang.Boolean. TRUE;

import static
java.util.concurrent. CompletableFuture.supplyAsy
nc;

import static
java.util.stream.Collectors.toList;
import static

org.springframework.util.CollectionUtils.isEmpty;

@SIf4j

@Service
@RequiredArgsConstructor
public class AgentRecoService {

private  static  final
RankedRecommendationTypeAgent
CONCIERGE_AGENT = new
RankedRecommendationTypeAgent(0,
Collections.singletonList(new
AgentRecoPoints(0L, 0L, false, false,
CONCIERGE)));
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private static final Integer
MAX_AGENT_MATCH_SIZE = 5;
private static final Long
CONCIERGE_ID =0L;
public static final Set<String>
ACTIVE_STATUSES =
getActiveStatusOrSubStatus(Referral StatusEnum.
getAllStatuses());
public static final Set<String>
ACTIVE_SUB_STATUSES =
getActiveStatusOrSubStatus(Referral StatusEnum.
getAllSubStatuses());

private final QuestionSetService
questionSetService;
@AQualifier(value = "CounterService")
private final CounterService
counterService;
private final AgentClientService
agentClientService;
private final AgentClient agentClient;
private final AgentReferralClient
agentReferralClient;
private final
ProxyAgentRecoSetRepository
agentRecoSetRepository;
private final AgentRecoSetMapper
agentRecoSetMapper;
private final
CustomAgentRecoSetRepository
customAgentRecoSetRepository;
private final AddressMapper
addressMapper;
private final ReportClient reportClient;
private final ConsumerClient
consumerClient;
private final RiddlerClientService
riddlerClientService;
private final DataClient dataClient;
private final EmailServiceClient
emailServiceClient;
private final RealogyService
realogyService;
private final ExceptionService
exceptionService;

private final static Set<String>
ADDRESS_QUESTION = new
HashSet<>(Arrays.asList("SP1_BUYING_LOCA
TION", "SP1_ADDR"));

@Async
void
generateAsyncAgentRecoForList(Set<Consumerl
dsBuySide> consumersForUpdate) {



consumersForUpdate.forEach(consu

merldsBuySide -> {
generateFreshAgentReco(consume

rIdsBuySide.getConsumerld(),
consumerldsBuySide.getBuySide(),
AUTO_REFRESH_SYSTEM);

D;

}

public ~ AgentRecoSet

generateFreshAgentReco(AgentRecoSet
lastAgentRecoSet, RecommendationSource
recoSource) {

log.debug("AgentRecoService.gener
ateFreshAgentReco lastAgentRecoSet: {1",
lastAgentRecoSet.getAgentRecoSetld(),
recoSource);

AgentRecoSetEntity
freshRecoSetEntity =
generateAgentRecoSetEntity(lastAgentRecoSet.g
etConsumerld(), lastAgentRecoSet.getBuySide(),
recoSource);

if
(freshRecoSetEntity.getMatchAgents() != null
&& lastAgentRecoSet.getMatchAgents() != null)
{

List<Long> freshListOfAgents =
freshRecoSetEntity.getMatchAgents().stream().m
ap(AgentMatch::getAgentld).collect(toList());

List<Long> previousListOfAgents

lastAgentRecoSet.getMatchAgents().stream().map
(AgentMatch::getAgentld).collect(toList());

if
(freshListOfAgents.containsAll(previousListOfAg
ents) &&

previousListOfAgents.containsAll(freshListOfAg
ents)) {

log.debug("AgentRecoService.g
eneratingFreshAgentReco lastAgentRecoSet {}.
Reco was not updated."”,
lastAgentRecoSet.getAgentRecoSetld());

return lastAgentRecoSet;

}
}

return
agentRecoSetMapper.mapEntity(agentRecoSetRe
pository.save(freshRecoSetEntity));
}

public ~ AgentRecoSet
generateFreshAgentReco(Long consumerld,
Boolean buySide, RecommendationSource
recoSource) {
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log.debug("AgentRecoService.gener
ateFreshAgentReco consumerld: {} - buySide: {}
- recoSource: {}", consumerld, buySide,
recoSource);
try {
return
agentRecoSetMapper.mapEntity(generatingFresh
AgentReco(consumerld, buySide, recoSource));
} catch
(DataAccessResourceFailureException e) {
log.error("Error with data retrieval
in
AgentRecoService.generateNewRecommendation
for consumer {}. Error {}", consumerld,
e.getMessage());
e.printStackTrace();
exceptionService.restartWhenData
AccessResourceFailureException();
throw e;
}
}

private  AgentRecoSetEntity
generatingFreshAgentReco(Long consumerld,
Boolean buySide, RecommendationSource
recoSource) {
log.debug("AgentRecoService.gener
atingFreshAgentReco consumerld: {}, buySide:
{}, recoSource: {}", consumerld, buySide,
recoSource);

AgentRecoSetEntity recoSetEntity =
generateAgentRecoSetEntity(consumerld,
buySide, recoSource);

AgentRecoSetEntity savedReco =
agentRecoSetRepository.save(recoSetEntity);

try {
if (!
isEmpty(recoSetEntity.getMatchAgents()) &&
recoSetEntity.getMatchAgents().size() == 1 &&
recoSetEntity.getMatchAgents().get(0).getAgentl
d().equals(0L)) {
log.debug("Only concierge is
recommended for consumer {}", consumerId);

EmptyAgentRecoNotificationR
equest request = new
EmptyAgentRecoNotificationRequest();

request.setConsumerld(consum
erld);

request.setRecoAddress(savedR
eco.getAddressInfo());

emailServiceClient.sendEmpty
AgentRecommendationNotification(request);

}
} catch (Exception e) {



log.error("Error sending alert of
empty agent recommendation for consumer {}",
consumerld);

}

return savedReco;

}

private  AgentRecoSetEntity
generateAgentRecoSetEntity(Long  consumerld,
Boolean buySide, RecommendationSource
recoSource) {

QuestionSet gs =
riddlerClientService.getCurrentQuestionForConsu
mer(consumerld, buySide);

Consumer consumer =
consumerClient.getConsumerByld(consumerld);

Long propertyld = buySide ?
consumer.getBuyPropertyld() :
consumer.getPropertyld();

AddressInfo address = buySide
?
addressMapper.mapAddress(find AddressQuestion
Response(gs).map(QuestionResponse::getRespon
seAddress).orElseGet(consumer::getBuySide Addr
ess))

Optional.ofNullable(consumer.getNormalizedAdd
ress()).orElse(consumer.getAddress());

List<String> zipCodes = buySide
? getZipsForBuySide(address, gs)

Lists.newArrayList(address.getZip());

log.debug("AgentRecoService
consumerld: {}, address -> {}, zipCodes: {}",
consumerld, address, zipCodes);
if (zipCodes.size() == 1) {
address.setZip(zipCodes.get(0));
}

if (zipCodes.isEmpty() && !
buySide) {
log.error("There is no zip code for
consumer - {}", consumer);

throw new
RuntimeException("There is no zip code.");
} else if

(ListUtils.isListMoreThanOne(zipCodes)) {
/" recommend concierge
log.debug("AgentRecoService
consumerld: {} isListMoreThanOne",
consumerId);
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List<RankedRecommendationTyp
eAgent> rankedAgents = new
ArrayList<>(agentClientService.findAgentTerrito
ryByZips(zipCodes, buySide)

.map(RecommendAgentRespon
se::getRankedRecommendationTypeAgents)
.orElse(Collections.emptyList())

);

rankedAgents.add(CONCIERGE,_
AGENT);

Long recoSetld =
counterService.getNextSequence(RecoConstants.
AGENT_RECO_SET_COLLECTION);

List<AgentReferral>
agentReferrals = getAgentReferrals(consumerld,
buySide, consumer, gs, address, null,
rankedAgents, recoSetld, recoSource, propertyld);

List<AgentMatch> agentMatches
= getAgentMatches(agentReferrals,
rankedAgents);
AgentRecoSetEntity recoSetEntity
= new AgentRecoSetEntity(null,
recoSetld,
address,
propertyld,
gs.getQuestionSetId(),
consumerld, buySide, agentMatches, true);

return
agentRecoSetRepository.save(recoSetEntity);
}

CompletableFuture<List<AvmRespo
nse>> futureAvm = supplyAsync(() -> {
AvmRequest request = new
AvmRequest(Lists.newArrayList(AvmProviderTy
pe.QUANTARIUM,
AvmProviderType. COLLATERAL),
consumer.getAddress(),
consumer.getNormalized Address());
return
dataClient.retrieve AvmByProvider(request);

b

List<RankedRecommendationTypeA
gent> rankedAgents = zipCodes.isEmpty()
? new ArrayList<>()

: new
ArrayList<>(agentClientService.findAgentTerrito
ryByZip(zipCodes.get(0), buySide,
address.getState())

.map(AgentTerritoryRecommenda
tionType::getRankedRecommendationTypeAgent
s)

.orElse(Collections.emptyList()));



sendRealogyL.ead(rankedAgents,
consumer);

//add concierge to agents on BE
rankedAgents.add(CONCIERGE_A
GENT);

log.debug("AgentRecoService
rankedAgents -> {}", rankedAgents);

Long recoSetld =
counterService.getNextSequence(RecoConstants.
AGENT_RECO_SET_COLLECTION);

Double avmAvm = buySide ? null :
Optional.ofNullable(findAvmByProviders(future
Avm))

.map(avm ->
avm.values().stream().filter(Objects::nonNull).ma
pToDouble(AvmDataResponse::getValue).filter(
Objects::nonNull).average())

.map(avgAvm ->
avgAvm.isPresent() ? avgAvm.getAsDouble() :
null)

.orElse(null);

List<AgentReferral> agentsReferral
= getAgentReferrals(consumerld, buySide,
consumer, s, address, avmAvm, rankedAgents,
recoSetld, recoSource, propertyld);

List<AgentMatch> agentsMatch =
getAgentMatches(agentsReferral, rankedAgents);

AgentRecoSetEntity recoSetEntity =
new AgentRecoSetEntity(null, recoSetld,
address, propertyld,
gs.getQuestionSetId(),
consumerld, buySide, agentsMatch, true);

return recoSetEntity;

}

private List<String>
getZipsForBuySide(Addressinfo address,
QuestionSet gs) {
log.debug("AgentRecoService.getZip
sForBuySide questionSet -> {}", gs);
return address.getZip() == null &&
gs.getAdditionalZip() != null
)

Collections.singletonList(gs.getAdditionalZip())

ListUtils.getFirstIfOnlyOne(questionSetService.g
etBuySideZipCodes(qs));
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private  List<AgentMatch>
getAgentMatches(List<AgentReferral>
agentsReferral,
List<RankedRecommendationTypeAgent>
agents) {
log.debug("AgentRecoService.getAg

entMatches agentsReferral -> {}",
agentsReferral);

Map<Long, AgentPointsType>
agentPointsByAgentld =
agents.stream().flatMap(r ->

r.getAgentsRecoPoints().stream())

.collect(Collectors.toMap(AgentR
ecoPoints::getAgentld, a -> new
AgentPointsType(a.getPoints(), a.getAgentType(),
a.getPolePositionByAdmin(), a.getRoiBoosted()),
(0, 02) -> 0));

return agentsReferral.stream().map(r
> {

AgentType agentType =
Optional.ofNullable(agentPointsByAgentId.get(r.
getAgent().getPartyld())).map(AgentPointsType::
getAgentType).orElse(UNKNOWN);

Long agentPoints =
Optional.ofNullable(agentPointsByAgentId.get(r.
getAgent().getPartyld())).map(AgentPointsType::
getPoints).orElse(null);

Boolean polePositionByAdmin =
Optional.ofNullable(agentPointsByAgentId.get(r.
getAgent().getPartyld())).map(AgentPointsType::
getPolePositionByAdmin).orElse(null);

Boolean roiBoosted =
Optional.ofNullable(agentPointsByAgentId.get(r.
getAgent().getPartyld())).map(AgentPointsType::
getRoiBoosted).orElse(null);

return new
AgentMatch(r.getAgentReferralld(),
r.getAgent().getPartyld(), agentType, false, null,
agentPoints, polePositionByAdmin, roiBoosted);
}.collect(toList());
}

private List<AgentReferral>
getAgentReferrals(Long consumerld, Boolean
buySide, Consumer consumer, QuestionSet gs,
AddressInfo address, Double avmAvm,
List<RankedRecommendationTypeAgent>
ranked Agents, Long recoSetld,
RecommendationSource recoSource, Long
propertyld) {



log.debug("AgentRecoService.getAg
entReferrals consumerld: {} - buySide: {}",
consumerld, buySide);

List<Long> agentslds =
rankedAgents.stream()

.flatMap(rankedAgent ->
rankedAgent.getAgentsRecoPoints().stream().map
(AgentRecoPoints::getAgentld))

.collect(toList());

Map<Long, List<String>>
featuredTerritoriesBy Agentld =
agentClient.findAgentsBylds(agentsIds).stream()

.collect(Collectors.toMap(Agent::g
etAgentld, Agent::getFeaturedTerritory));

Map<Long, Long> mapResponses =
ListUtils.groupByWithOverwrite(agentClient.get
AgentsBylds(agentslds),

AgentReloDirectorResponse::getA
gentld,

AgentReloDirectorResponse::getR
eloDirectorld);

List<AgentReferral> listForUpsert =
new ArrayList<>();
List<AgentReferral> agentReferrals
= ranked Agents.stream()
flatMap(ra ->
ra.getAgentsRecoPoints().stream().map(arp -> {
AgentReferral agentReferral =
new AgentReferral();
agentReferral.setAgent(new
ReferralParty(arp.getAgentId(),
ReferralType. AGENT));
agentReferral.setAddressInfo(ad
dress);
agentReferral.setAvgAvm(avm
Avm);
agentReferral.setReloDirectorld
(mapResponses.get(arp.getAgentld()));
if
(agentReferral.getReloDirectorId() != null) {
agentReferral.setReloAssign
mentDate(Instant.now());
}
findAddressQuestionResponse(
gs).map(QuestionResponse::getPropertyld).ifPres
ent(agentReferral::setPropertyld);
agentReferral.setBuySideReferr
al(buySide);
agentReferral.setReferral Consu
mer(new Referral Consumer(consumerld,
gs.getQuestionSetld(), recoSetld));
agentReferral.setReferralStatus(
PASSIVE);
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agentReferral.setType(Referral
Type.AGENT);

Boolean forFeaturedAgent =
featuredTerritoriesByAgentld.getOrDefault(arp.ge
tAgentld(), Collections.emptyList())

.contains(address.getZip());

agentReferral.setForFeaturedAg
ent(forFeaturedAgent);

agentReferral.setRecoSetId(reco
Setld);

agentReferral.setRecommendati
onSource(recoSource);

agentReferral.setPropertyld(pro
pertyld);

if
(consumer.getLeadMatchInfo() != null &&
TRUE.equals(consumer.getL.eadMatchInfo().getN
eedToAutoDql())) {
PortalStatusInfo
dqglPortalStatusInfo = new PortalStatusInfo();
Instant currentDate =
Instant.now();
dglPortalStatusInfo.setStatus(
agentReferral.getReferral Status());
dqlPortalStatusInfo.setFriendl
yStatus("NONE");
dqlPortalStatusInfo.setLastM
odifiedDate(currentDate);
dqlPortalStatusInfo.setStatus
UpdateDate(currentDate);
dqglPortalStatusInfo.setOppSt
ageStatus("DQL");
dglPortalStatusInfo.setOppSu
bStatus("Bad Contact Info");
dqlPortalStatusInfo.setPortal
Section(HIDE);
agentReferral.addPortalStatus
Info(dglPortalStatusInfo);

it (!
ConsumerSource.OPS_TEAM.equals(consumer.g
etSource())) {
listForUpsert.add(agentReferr
al);
}

return agentReferral;

D)

.collect(toList());

List<AgentReferral> upsertedList =
agentReferralClient.upsertAgentReferrals(listFor
Upsert);



upsertedList.addAll(agentReferrals);
return
upsertedList.stream().filter(agentReferral ->
agentReferral.getAgentReferralld() I=
null).collect(toList());
}

public Page<AgentRecoSet>
findAllAgentRecoSetsByConsumerId(Long
consumerld, Boolean  buySide, Pageable
pageable) {
Page<AgentRecoSetEntity> result =
Optional.ofNullable(buySide)

.map(bs ->
agentRecoSetRepository.findAlIByConsumerIdA
ndBuySide(consumerld, bs, pageable))

.orElseGet(() ->
agentRecoSetRepository.find AlIByConsumerlId(c
onsumerld, pageable));

if (result.getTotalElements() == 0) {
throw new
NotFoundException("Agent reco sets not found");

}

return
result. map(agentRecoSetMapper::mapEntity);
}

public  AgentRecoSet
findAgentRecoSet(Long recoSetld) {
return
agentRecoSetRepository.findByRecoSetId(recoSe
tld)
.map(agentRecoSetMapper::mapE
ntity)

.orElseThrow(() -> new
NotFoundException("Cannot find agent reco set
by id " + recoSetId));

}

public ~ AgentRecoSet
getLatestAgentReco(Long consumerld,
RecommendationSource recoSource) {
AgentRecoSet lastAgentRecoSet =
Optional.ofNullable(customAgentRecoSetReposit
ory.findLatestSellSideRecoSet(consumerlId))
.map(agentRecoSetMapper::mapE
ntity)
.orElseThrow(() -> new
NotFoundException("There is no latest agent reco
for consumer - " + consumerld));

return
getMergedAgentRecoSet(lastAgentRecoSet,
recoSource);
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private  AgentRecoSet
getMergedAgentRecoSet(AgentRecoSet
lastAgentRecoSet, RecommendationSource
recoSource) {
AgentRecoSet freshAgentRecoSet =
generateFreshAgentReco(lastAgentRecoSet,
recoSource);

if

(freshAgentRecoSet.getAgentRecoSetId().equals(l
astAgentRecoSet.getAgentRecoSetld()))
return lastAgentRecoSet;

// if recoSet contains only concierge
further actions don't make sense
if
(freshAgentRecoSet.getMatchAgents().size() ==
1)
return freshAgentRecoSet;

List<AgentMatch> agentMatches =
mergeMatchAgents(lastAgentRecoSet.getMatchA
gents(),  freshAgentRecoSet.getMatchAgents(),
freshAgentRecoSet.getAgentRecoSetId());

freshAgentRecoSet.setMatchAgents(
agentMatches);
agentRecoSetRepository.findByReco
Setld(freshAgentRecoSet.getAgentRecoSetId())
.ifPresent(reco -> {
reco.setMatchAgents(agentMatc
hes);
agentRecoSetRepository.save(re
co);
D;
return freshAgentRecoSet;

}

public  List<AgentMatch>
mergeMatchAgents(List<AgentMatch>
lastAgentMatch, List<AgentMatch>
newAgentMatch, Long recoSetld) {

Map<Long, AgentMatch> result =
new LinkedHashMap<>();

Optional<AgentMatch> concierge =
newAgentMatch.stream()
filter(a -> a.getAgentId() == 0)
findFirst();

Map<Long, AgentMatch>
agentMatchWithActiveReferrals =
getAgentMatchWithActiveReferrals(lastAgentMa
tch);



updateRecoSetIdInActiveReferralsIf
Needed(agentMatchWithActiveReferrals,
newAgentMatch, recoSetld);

result.putAll(agentMatchWithActive
Referrals);

Map<Long, AgentMatch>
featuredNew = new LinkedHashMap<>();
if (result.size() <
MAX_AGENT_MATCH_SIZE) {
featuredNew =
newAgentMatch.stream()
filter(a -> a.getAgentType() ==
FEATURED_AGENT)
Jimit(MAX_AGENT_MATCH
_SIZE - result.size())
.collect(Collectors.toMap(Agent
Match::getAgentld, a -> a));

+

if (result.size()
featuredNew.size() <
MAX_AGENT_MATCH_SIZE) {

List<Long> featuredIds
featuredNew.values().stream().map(AgentMatch::
getAgentld).collect(toList());

Map<Long, AgentMatch>
otherSorted = newAgentMatch.stream()

filter(am -> !
result.containsKey(am.getAgentId())

&& !
featuredIds.contains(am.getAgentlId())
&& !
am.getAgentld().equals(CONCIERGE_ID))
.sorted((ol, 02) ->
02.getPoints().compareTo(o1.getPoints()))
JimittMAX_AGENT_MAT
CH_SIZE - result.size() - featuredNew.size())
.collect(Collectors.toMap(Ag
entMatch::getAgentld, a -> a));
result.putAll(otherSorted);

List<AgentMatch> resultValues =
new ArrayList<>(result.values());
resultValues.addAll(featuredNew.val

ues());

List<AgentMatch> res =

resultValues.stream()
.sorted((ol, 02) > {
AgentType olAgentType =
ol.getAgentType();
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AgentType o2AgentType =
02.getAgentType();

if (o1AgentType ==
02AgentType) {

return
Long.compare(o02.getPoints(), o1.getPoints());
} else {
return
Integer.compare(02AgentType.getRank(),
olAgentType.getRank());
}
1))
.collect(toList());
concierge.ifPresent(res::add);
return res;
}
private void
updateRecoSetIdInActiveReferralsIfNeeded(Map
<Long, AgentMatch>
agentMatchWithActiveReferrals,
List<AgentMatch> newAgentMatch, Long

recoSetld) {

List<Long>
newAgentMatchAgentIds =
newAgentMatch.stream().map(AgentMatch::getA
gentld).collect(toList());

List<Long> referrallds =
agentMatchWithActiveReferrals.values().stream()
filter(a -> !
newAgentMatchAgentlds.contains(a.getAgentId()
)

ralld)

.map(AgentMatch::getAgentRefer

.collect(toList());
if (referrallds.size() == 0) {
agentReferralClient.updateRecoSe
tId(new UpdateRecoSetIdRequest(referrallds,
recoSetld));
}
}

private Map<Long, AgentMatch>
getAgentMatchWithActiveReferrals(List<Agent
Match> lastAgentMatch) {
Set<Long> referrallds =
lastAgentMatch.stream()
filter(a -> !
a.getAgentld().equals(CONCIERGE_ID))
.map(AgentMatch::getAgentRefer
ralld).collect(Collectors.toSet());



List<Long>
agentldsWithActiveReferral =
agentReferralClient.find AllAgentReferral ByIds(n
ew
AllReferralsByldsRequest(referrallds)).stream()

filter(referral ->

ACTIVE_STATUSES.contains(referral.getReferr
alStatus()) &&
ACTIVE_SUB_STATUSES.contains(referral.get
SubStatus()))

.map(agentReferral ->
agentReferral.getAgent().getPartyld())

.collect(toList());

return lastAgentMatch.stream()
filter(a ->
agentldsWithActiveReferral.contains(a.getAgentl
d0))
.collect(Collectors.toMap(AgentM
atch::getAgentld, a -> a));
}

private static  Set<String>
getActiveStatusOrSubStatus(Map<String,
Set<String>> allStatuses) {
return allStatuses.entrySet().stream()
filter(es ->
es.getKey().equals(Referral StatusEnum.CurrentSt
atus.ACTIVE.name()))
.map(Map.Entry::getValue)
.flatMap(Collection::stream)
.collect(Collectors.toSet());

public ~ AgentRecoSet
getLatestBuySideAgentReco(Long consumerld,
RecommendationSource recoSource) {
AgentRecoSet lastAgentRecoSet =
Optional.ofNullable(customAgentRecoSetReposit
ory.findLatestBuySideRecoSet(consumerld))
.map(agentRecoSetMapper::mapE
ntity)
.orElseThrow(() -> new
NotFoundException("There is no latest buy-side
agent reco for consumer - " + consumerId));

return
getMergedAgentRecoSet(lastAgentRecoSet,
recoSource);
}
/" private static <T> Predicate<T>

distinctByKey(Function<? super T, Object>
keyExtractor) {

/ Map<Object, Boolean> map = new
ConcurrentHashMap<>();
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/! return t ->
map.putlfAbsent(keyExtractor.apply(t),
Boolean.TRUE) == null;

N}

private Optional<QuestionResponse>
findAddressQuestionResponse(QuestionSet
questionSet) {
log.debug("AgentRecoService.findA
ddressQuestionResponse consumerld: {},
questionSet: {}", questionSet.getConsumerld(),
questionSet.getQuestionSetId());
return
questionSet.getQuestionResponses()
.stream()
filter(r ->
ADDRESS_QUESTION.contains(r.getQuestionld

0))
findFirst();

public Set<ConsumerldsBuySide>
findConsumerAndBuySideForRefreshing(Double
frequencyRate, Instant startFrom) {

Date dateTo =
Date.from(Instant.now().minus(Duration.ofDays(

)

Set<ConsumerldsBuySide>
sortedConsumersForUpdate =
customAgentRecoSetRepository.findConsumerAn
dBuySideByCriteria(Date.from(startFrom),
dateTo);

if
((sortedConsumersForUpdate.size() *
frequencyRate) == 0) {
return Collections.emptySet();

}

List<ConsumerldsBuySide> result =
getCheckedConsumerldsBuySides(new
ArrayList<>(sortedConsumersForUpdate),
frequencyRate);

return new HashSet<>(result);

}

private List<ConsumerldsBuySide>
getCheckedConsumerldsBuySides(List<Consume
rIldsBuySide> consumerldsBuySides, Double
frequencyRate) {
List<Long>
consumerldsWithoutProperty =
consumerldsBuySides.stream()



filter(a -> 'a.getBuySide() &&
a.getPropertyld() == null)
.map(ConsumerldsBuySide::getCo
nsumerld)
.collect(toList());

Map<Long, Long>
consumerldPropertyld =
consumerClient.findConsumersBySort(new
AllConsumersByldsRequest(new
HashSet<>(consumerldsWithoutProperty)), new
PageRequest(0, Integer MAX_VALUE, new
Sort("none")))

.stream()
filter(a -> a.getPropertyld() !=
null)
.collect(Collectors.toMap(Consum
er::getConsumerld, Consumer::getPropertyld));

consumerldsBuySides
forEach(a -> {
if (la.getBuySide() &&
a.getPropertyld() == null) {
a.setPropertyld(consumerIdPr
opertyld.getOrDefault(a.getConsumerld(), null));
}

b

List<ConsumerldsBuySide> result =
consumerldsBuySides.stream()
filter(a -> !(!a.getBuySide() &&
a.getPropertyld() == null))
.collect(toList());

if (result.isEmpty()) return
Collections.emptyList();

List<ConsumerldsBuySide>
consumerldsBuySidesFromReport =
reportClient.getConsumersForGenerateFeaturedR
ecos(new ArrayList<>(result));

return
consumerldsBuySidesFromReport.isEmpty()
? Collections.emptyList()

consumerldsBuySidesFromReport.subList(0, (int)
(consumerldsBuySides.size() * frequencyRate));

}

public Map<Long, Long>
getCountOfAgentInReco(List<Long> referrallds)
{
List<AgentRecoSetEntity> recos =
agentRecoSetRepository.findFirstByConsumerld
AndBuySide(referrallds);
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Map<Long, Long>
countOfAgentByReferralld = new HashMap<>();

for (AgentRecoSetEntity reco :
recos) {
List<Long> reflds =
reco.getMatchAgents().stream()
.map(AgentMatch::getAgentRef
erralld)
.collect(toList());

List<Long> common =
referrallds.stream()
.distinct()
filter(reflds::contains)
.collect(toList());

common.forEach(com -> {
countOfAgentByReferralld.put(
com,

(long)
Optional.ofNullable(reco.getMatchAgents()).map(
List::size)

.map(a -> a.equals(0) ? 0 :
a-1)
.orElse(0));
D;
}

return countOfAgentByReferralld,;
}

private void
sendRealogyl.ead(List<RankedRecommendation
TypeAgent> rankedAgents, Consumer consumer)

{
log.debug("AgentRecoService.sendR

ealogyLead consumer: {1",
consumer.getConsumerld());
try {
final Long
NATHAN_GARZA_RELO_DIR_ID = 388L;
boolean

oneOfNotSgdAgentsBelongToReloAndOffice =
ranked Agents
.stream()

flatMap(rankedAgent ->
rankedAgent.getAgentsRecoPoints().stream())

filter(rankedAgent -> !
FEATURED_AGENT.equals(rankedAgent.getAg
entType()))

.anyMatch(agentRecoPoints ->
NATHAN_GARZA_RELO_DIR_ID.equals(agen
tRecoPoints.getReloDirectorId()) &&
agentBelongsTo_il.eads(agentRecoPoints));



long featuredAgentsCount =
rankedAgents
.stream()
.flatMap(rankedAgent ->
rankedAgent.getAgentsRecoPoints().stream())
filter(rankedAgent ->
FEATURED_AGENT.equals(rankedAgent.getAg

entType()))
.count();

if
(oneOfNotSgdAgentsBelongToReloAndOffice
&& featuredAgentsCount < 2)
realogyService.sendAsyncRealo
gyLeadRequest(consumer, false);
} catch (Exception e) {
log.error("Error sending lead
request to realogy for consumer {}. Error {}",
consumer.getConsumerld(), e.getMessage());
e.printStackTrace();
}
}

private boolean
agentBelongsTo_il.eads(AgentRecoPoints
agentRecoPoints) {
final String ILEADS = "ileads";
if (
agentRecoPoints.getHsfIdentifiers
O !'=null
&&
agentRecoPoints.getHsfIdentifiers().getAffiliateld
O !'=null
&&
agentRecoPoints.getHsfIdentifiers().getAffiliateld
().toLowerCase().contains(ILEADS)
)

return true;

if (
agentRecoPoints.getBrokeragelnfo
O !'=null
&&
agentRecoPoints.getBrokeragelnfo().getBrokerag
eName() != null
&&
agentRecoPoints.getBrokeragelnfo().getBrokerag
eName().toLowerCase().contains(ILEADS)
)

return true;

return false;

}
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private Map<AvmProviderType,
AvmDataResponse>
findAvmByProviders(CompletableFuture<List<A
vmResponse>> futureAvm) {
if (futureAvm == null)
return null;

try {
List<AvmResponse> result =
futureAvm.get();
return
ListUtils.groupByWithOverwrite(result.stream().
map(AvmResponse::getResponse)
filter(Objects::nonNull)
filter(v -> v.getValue() != null)
.collect(toList()),
AvmDataResponse::getAvmProvider);
} catch (Exception ignore) {
return Collections.emptyMap();
}
}

@Data

@AllArgsConstructor

private static class AgentPointsType {
private Long points;
private AgentType agentType;

private  Boolean
polePositionByAdmin;

private Boolean roiBoosted;

}

}

package com.sold.ms.reco.service;

import
com.sold.ms.agent.api.client. AgentClient;
import
com.sold.ms.agent.api.client. AgentTerritoryClient
import com.sold.ms.agent.rest.dto.Agent;
import
com.sold.ms.agent.rest.dto.AgentTerritoryRecom
mendationType;
import
com.sold.ms.agent.rest.dto. AgentTerritoryRequest
import
com.sold.ms.agent.rest.dto.portal. AgentInfo;
import lombok.Required ArgsConstructor;
import lombok.extern.slf4j.S1f4;j;
import
org.springframework.beans.factory.annotation.Qu
alifier;
import
org.springframework.stereotype.Service;



import java.util.List;
import java.util. Map;
import java.util.Optional;

import static
com.sold.ms.agent.rest.dto.RecommendAgentExc
hange.RecommendAgentRequest;

import static
com.sold.ms.agent.rest.dto.RecommendAgentExc
hange.RecommendAgentResponse;

@S1f4j

@Service
@RequiredArgsConstructor
public class AgentClientService {

@Qualifier("basicAgentTerritoryClient
A2
private final AgentTerritoryClient
agentTerritoryClient;
private final AgentClient agentClient;

public
Optional<AgentTerritoryRecommendationType>
findAgentTerritoryByZip(String zipCode,
Boolean buySide, String filterState) {
log.debug("AgentTerritoryClient.get
AgentTerritory - {}", zipCode);

try {
return
Optional.ofNullable(agentTerritoryClient.getAgen
tTerritory(new  AgentTerritoryRequest(zipCode,
buySide, filterState)));
} catch (Exception e) {
log.debug("Can not find agent
territory by zip code - {}", zipCode, e);
}
return Optional.empty();
}

public
Optional<RecommendAgentResponse>
findAgentTerritoryByZips(List<String> zipCodes,
Boolean buySide) {
log.debug("AgentTerritoryClient.get
AgentTerritories - {}", zipCodes);

try {
return
Optional.ofNullable(agentTerritoryClient.getAgen
tTerritoriesZipCodes(new
RecommendAgentRequest(zipCodes, buySide)));
} catch (Exception e) {
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log.debug("Can not find agent
territories by zip codes - {}", zipCodes, e);
}
return Optional.empty();
}

public Optional<Map<Long,
AgentInfo>> getAllAgentsinfoBylds(List<Long>
ids) {

try {
return
Optional.ofNullable(agentClient.find AllAgentsInf
oBylds(ids));

} catch (Exception e) {
log.debug("Can not find agents
info by ids {}", ids, e.getMessage());
}
return Optional.empty();
}

public  Optional<Agent>
getAgentByld(Long id) {
try {
return
Optional.ofNullable(agentClient.getAgentById(id
);
} catch (Exception e) {
log.debug("Can not find agent info
byid {}", id, e.getMessage());
}
return Optional.empty();
}

package com.sold.ms.reco.domain;

import
com.sold.ms.data.rest.dto.AvmDataResponse;

import
com.sold.ms.reco.constant.RecoConstants;

import lombok.AllArgsConstructor;

import lombok.Data;

import lombok.NoArgsConstructor;

import org.bson.types.ObjectId;

import
org.springframework.data.annotation.Id;

import
org.springframework.data.mongodb.core.index.In
dexed;

import
org.springframework.data.mongodb.core.mapping
.Document;

import
org.springframework.data.mongodb.core.mapping
.Field,;



import java.util. ArrayList;
import java.util.Collection;
import java.util.List;

@Document(collection =
RecoConstants. PARTNER_RECO_SET COLLE
CTION)

@Data

@AllArgsConstructor

@NoArgsConstructor

public class PartnerRecoSetEntity extends
AbstractRecoSet {

private static final long
serial VersionUID = 1L;

@1d
private Objectld id;

@Indexed
@Field("partner_reco_set_id")
private Long partnerRecoSetld;

@Field("avm")
private Collection<AvmDataResponse>
avm;

@Field("avg_avm")
private Double avgAvm;

@Field("partner_recommendations")
private
List<PartnerRecommendationEntity>
partnerRecommendations = new ArrayList<>();

package com.sold.ms.reco.domain;

import
com.sold.ms.reco.constant.PartnerType;

import
com.sold.ms.reco.constant.RecoConstants;

import
com.sold.ms.reco.domain.eligibility. AbstractDoub
leEligibilityRule;

import
com.sold.ms.reco.domain.eligibility.IEligibilityRu
le;

import
com.sold.ms.reco.domain.eligibility.IQuizEligibili
tyRule;

import
com.sold.ms.reco.domain.vo.PartnerFee;
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import
com.sold.ms.reco.domain.vo.fee.calculation. Abstr
actBuySidePartnerFee;

import lombok.AllArgsConstructor;

import lombok.Builder;

import lombok.Data;

import lombok.NoArgsConstructor;

import org.bson.types.Objectld;

import
org.springframework.data.annotation.Id;

import
org.springframework.data.mongodb.core.mapping
.Document;

import java.util.List;
import java.util.Set;

@Document(collection =
RecoConstants. PARTNER_DEFINITION_COLL
ECTION)

@Data

@Builder

@AIllArgsConstructor

@NoArgsConstructor

public class PartnerDefinitionEntity {

private static final long
serialVersionUID = 1L;

@Id
private ObjectId id;
private PartnerType partnerType;
private String partnerName;
private String partnerld;
private PartnerFee partnerFee;
private AbstractBuySidePartnerFee
buySidePartnerFee;
private
List<AbstractDoubleEligibilityRule<Double,
String>> homeValueRules;
private
List<AbstractDoubleEligibilityRule<Double,
String>> buyBudgetValueRules;
private
List<AbstractDoubleEligibilityRule<String,
String>> propertyTypeAndPlaceRules;
private
List<AbstractDoubleEligibilityRule<String,
Double>> lotSizeRules;
private
List<AbstractDoubleEligibilityRule<Number,
String>> yearBuiltRule;
private IQuizEligibilityRule
quizEligibilityRule;

private Set<String> buySideStates;



private Set<String> sellSideStates;

private Boolean buySidePartner;
private Boolean publicPartner;
private Boolean activePartner;

@Deprecated
private IEligibilityRule<Double>
bedroomsRule;

private
List<AbstractDoubleEligibilityRule<Double,
String>> bedroomsRules;

@Deprecated
private IEligibilityRule<Double>
bathroomsRule;

private
List<AbstractDoubleEligibilityRule<Double,
String>> bathroomsRules;

}

package com.sold.ms.reco.domain;

import
com.sold.ms.commons.rest.dto. AddressInfo;

import
com.sold.ms.reco.constant.RecoConstants;

import
com.sold.ms.reco.rest.dto. AgentMatch;

import lombok.AllArgsConstructor;

import lombok.Builder;

import lombok.Data;

import lombok.EqualsAndHashCode;

import lombok.NoArgsConstructor;

import org.bson.types.Objectld;

import
org.springframework.data.annotation.Id;

import
org.springframework.data.mongodb.core.index.Co
mpoundIndex;

import
org.springframework.data.mongodb.core.index.Co
mpoundIndexes;

import
org.springframework.data.mongodb.core.index.In
dexed;

import
org.springframework.data.mongodb.core.mapping
.Document;

import
org.springframework.data.mongodb.core.mapping
.Field;
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import java.util. ArrayList;
import java.util.List;

@Document(collection =
RecoConstants. AGENT_RECO_SET_COLLECT
ION)

@Data

@Builder

@AIllArgsConstructor

@NoArgsConstructor

@EqualsAndHashCode(callSuper = true)

@CompoundIndexes({

@CompoundIndex(name =
"consumer_buy_date_idx", def = "{'consumer_id"
1, 'buySide": 1, 'createdDate": -1}")

)

public class AgentRecoSetEntity extends
AbstractRecoSet {

private static final long
serialVersionUID = 1L;

@1d
private Objectld id;

@Field("agent_reco_set_id")
@Indexed
private Long agentRecoSetId;

private Boolean buySide;
private String additionalZip;

@Field("agent_match_ids")
private  List<AgentMatch>
matchAgents = new ArrayList<>();

public AgentRecoSetEntity(Objectld
id, Long agentRecoSetld, AddressInfo
addressInfo,
Long propertyld, Long
questionSetld, Long consumerld,
Boolean buySide,
List<AgentMatch> matchAgents, Boolean
isActiveOpportunity) {
super(questionSetld, consumerld,
addressInfo, propertyld, isActiveOpportunity);
this.id = id;
this.agentRecoSetld =
agentRecoSetld;
this.buySide = buySide;
this.matchAgents = matchAgents;
}

}

package com.sold.ms.reco.domain;



import
com.sold.ms.commons.auditing. AbstractAuditEnt
ity;
import
com.sold.ms.commons.rest.dto. AddressInfo;
import lombok.AllArgsConstructor;
import lombok.Data;
import lombok.NoArgsConstructor;
import
org.springframework.data.mongodb.core.index.In
dexed;
import
org.springframework.data.mongodb.core.mapping
.Field,;

import java.util.Optional;

@Data

@AllArgsConstructor

@NoArgsConstructor

public class AbstractRecoSet extends
AbstractAuditEntity {

@Field("question_set_id")
private Long questionSetld,;

@Indexed
@Field("consumer_id")
private Long consumerld;

@Field("address_info")
private AddressInfo addressInfo;

@Field("property_id")
private Long propertyld;

@Field("active_opportunity")
private Boolean isActiveOpportunity;

public Boolean
getIsActiveOpportunity() {
return
Optional.ofNullable(isActiveOpportunity).orElse(
true);
}
}

package
com.sold.ms.reco.domain.eligibility;

import
com.fasterxml.jackson.annotation.JsonSubTypes;
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import
com.fasterxml.jackson.annotation.JsonSubTypes.
Type;

import
com.fasterxml.jackson.annotation.JsonTypelnfo;

import
com.fasterxml.jackson.annotation.JsonTypelnfo.A
s;

import
com.fasterxml.jackson.annotation.JsonTypelnfo.I
d;

@JsonTypelnfo(
use = Id.CLASS,
include = As.PROPERTY,
property ="_class"
)
@JsonSubTypes({
@Type(value =
BetweenEligibilityRule.class),
@Type(value =
ContainsEligibilityRule.class),
@Type(value =
DoesNotContainsEligibilityRule.class),
@Type(value =
DoubleAndEligibilityRule.class),
@Type(value =
EqualsEligibilityRule.class),
@Type(value =
GreaterEligibilityRule.class),
@Type(value =
GreaterOrZeroEligibilityRule.class),
@Type(value =
GreaterNotNullEligibilityRule.class),
@Type(value =
LessEligibilityRule.class),
@Type(value =
AlwaysTrueEligibilityRule.class),
@Type(value =
AlwaysFalseEligibilityRule.class),
@Type(value =
AlwaysTrueDoubleEligibilityRule.class),
@Type(value =
AlwaysFalseDoubleEligibilityRule.class),
@Type(value =
AlwaysTruelfNotNullEligibilityRule.class),
@Type(value =
MockQuizEligibilityRule.class),
@Type(value =
QuizResponseRule.class),
@Type(value =
MinNormalizationSavingsRule.class),
@Type(value =
DefaultNormalizationSavingsRule.class),

D



public interface IEligibilityRule<T> {
Boolean isEligible(T value);

String getRuleDescription();
}

package com.sold.ms.reco.graphql;

import
com.sold.ms.commons.domain.ThreadLocalHolde
T;

import
com.sold.ms.commons.graphql.ValidationService;

import
com.sold.ms.commons.rest.dto. AddressInfo;

import
com.sold.ms.commons.rest.dto.Paginated;

import
com.sold.ms.reco.constant.internal.ServiceSource
Constant;

import
com.sold.ms.reco.domain.ApiRecolnfo;

import
com.sold.ms.reco.rest.dto. AgentRecoSet;

import
com.sold.ms.reco.rest.dto.PartnerRecoSet;

import
com.sold.ms.reco.service. AgentPartnerRecoServi
ce;

import
com.sold.ms.reco.service.AgentRecoService;

import
com.sold.ms.reco.service.partners.OpendoorServi
ce;

import
com.sold.ms.reco.service.RefreshAgentRecoServi
ce;

import
io.leangen.graphgl.annotations.GraphQL Argumen
t

import
io.leangen.graphgl.annotations.GraphQLMutation

import
io.leangen.graphgl.annotations.GraphQLNonNull;

import
io.leangen.graphgl.annotations.GraphQLQuery;

import lombok.Required ArgsConstructor;

import lombok.extern.slf4j.S1f4;j;

import
org.springframework.data.domain.PageRequest;

import
org.springframework.stereotype.Service;

import java.time.Instant;
import java.util.List;
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import java.util.Optional,

import static
com.sold.ms.reco.constant.internal.ServiceSource
Constant.*;

import static
com.sold.ms.referral.rest.dto.RecommendationSo
urce. CONSUMER;

@Slf4j

@Service

@RequiredArgsConstructor

public class GraphQLAgentRecoService {

private final ValidationService
validationService;
private final AgentRecoService
agentRecoService;
private final RefreshAgentRecoService
refreshAgentRecoService;
private final AgentPartnerRecoService
agentPartnerRecoService;
private final OpendoorService
opendoorService;

@GraphQLMutation(name =
"generateSellSideAgentMatches")
public  AgentRecoSet
generateAgentMatches(@GraphQLNonNull
@GraphQLArgument(name = "consumerld")
Long consumerld) {
log.debug("Requesting new agent
match set for consumer {}", consumerld);
this.setServiceSource(FRESH_AGE
NT_RECO);
return
agentRecoService.generateFreshAgentReco(consu
merld, false, CONSUMER);
}

@GraphQLMutation(name =
"generateBuySide AgentMatches")
public  AgentRecoSet
generateBuySideAgentMatches(@GraphQLNonN
ull @GraphQLArgument(name = "consumerld")
Long consumerld) {
log.debug("Requesting new buy-side
agent recommendations for consumer {}",
consumerld);
this.setServiceSource(FRESH_AGE
NT_RECO);
return
agentRecoService.generateFreshAgentReco(consu
merld, true, CONSUMER);
}



@GraphQLQuery(name =
"getLatestBuySideAgentReco")
public  AgentRecoSet
retrieveLatestBuysideAgentReco(@GraphQLNon
Null @GraphQLArgument(name = "consumerlId")
Long consumerld) {
log.debug("Requesting latest
Buyside agent reco for consumer {}",
consumerId);
this.setServiceSource(AGENT_REC
O_REFRESH);
return
agentRecoService.getLatestBuySideAgentReco(c
onsumerld, CONSUMER);
}

@GraphQLQuery(name =
"getLatestSellSideAgentReco")
public ~ AgentRecoSet
generateLatestAgentReco(@GraphQLNonNull
@GraphQLArgument(name = "consumerld")
Long consumerld) {
log.debug("Requesting latest sell
side agent reco set for consumer {}",
consumerld);
this.setServiceSource(AGENT_REC
O_REFRESH);
return
agentRecoService.getLatestAgentReco(consumerl
d, CONSUMER);
}

@GraphQLQuery(name =
"findAllAgentRecoSetsByConsumerId")
public Paginated<AgentRecoSet>
findAllAgentRecoSetsByConsumerld(@GraphQL
NonNull @GraphQLArgument(name =
"consumerld") Long consumerld,

@GraphQLNonNull @GraphQLArgument(name
= "buySide")Boolean buySide,

@GraphQLArgument(name = "pageNumber")
Integer pageNumber,

@GraphQLArgument(name = "pageSize") Integer
pageSize) {

PageRequest pageRequest = new
PageRequest(Optional.ofNullable(pageNumber).o
rElse(0),
Optional.ofNullable(pageSize).orElse(20));

log.debug("Searching all

agentRecoSets by consumerld {}", consumerld);
return
Paginated.wrap(agentRecoService.findAllAgentR
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ecoSetsByConsumerld(consumerld, buySide,
pageRequest));
}
@GraphQLQuery(name =

"findAgentRecoSetByld")
public  AgentRecoSet
findAgentRecoSetByld(@GraphQLNonNull
@GraphQLArgument(name = "recoSetld") Long
recoSetld) {
log.debug("Finding agent reco set by
id {}", recoSetld);
return
agentRecoService.findAgentRecoSet(recoSetld);
}

@GraphQLMutation(name =
"refreshAgentRecosBasedOnFrequencylnput")
public List<Long>
refreshAgentRecosBasedOnFrequencylnput(@Gr
aphQLNonNull @GraphQLArgument(name =
"frequencyRate") Double frequencyRate,

@G
raphQLNonNull @GraphQLArgument(name =
"startFrom") Instant startFrom) {

log.debug("Refreshing AgentRecos
based on frequency input {} and date start from
{}", frequencyRate, startFrom);

this.setServiceSource(AUTO_REFR
ESH_SYSTEM);

return
refreshAgentRecoService.refreshAgentRecosBase
dOnFrequencylInput(frequencyRate, startFrom);
}
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	}
	package com.sold.ms.reco.service;
	import com.sold.ms.commons.rest.dto.AddressInfo;
	import com.sold.ms.commons.service.CounterService;
	import com.sold.ms.commons.util.TextUtils;
	import com.sold.ms.commons.util.converter.EntityConverter;
	import com.sold.ms.consumer.api.client.ConsumerClient;
	import com.sold.ms.consumer.constants.ConsumerSource;
	import com.sold.ms.consumer.rest.dto.Consumer;
	import com.sold.ms.data.api.exceptions.NotFoundException;
	import com.sold.ms.data.rest.dto.AvmDataResponse;
	import com.sold.ms.data.rest.dto.AvmProviderType;
	import com.sold.ms.reco.constant.PartnerType;
	import com.sold.ms.reco.constant.PartnersEnum;
	import com.sold.ms.reco.domain.ApiRecoInfo;
	import com.sold.ms.reco.domain.PartnerConversionRateEntity;
	import com.sold.ms.reco.domain.PartnerDefinitionEntity;
	import com.sold.ms.reco.domain.PartnerRecoSetEntity;
	import com.sold.ms.reco.domain.PartnerRecommendationEntity;
	import com.sold.ms.reco.domain.opendoor.GenerateOfferResponse;
	import com.sold.ms.reco.mapper.BuySideRecoMapper;
	import com.sold.ms.reco.mapper.ConversionRateMapper;
	import com.sold.ms.reco.mapper.PartnerRecoSetMapper;
	import com.sold.ms.reco.mapper.PartnerRecommendationMapper;
	import com.sold.ms.reco.repository.PartnerConversionRateRepository;
	import com.sold.ms.reco.repository.proxy.ProxyPartnerRecoSetRepository;
	import com.sold.ms.reco.rest.dto.EligiblePartner;
	import com.sold.ms.reco.rest.dto.PartnerRecoReport;
	import com.sold.ms.reco.rest.dto.PartnerRecoReport.PartnerMatch;
	import com.sold.ms.reco.rest.dto.PartnerRecoSet;
	import com.sold.ms.reco.rest.dto.PartnerRecommendation;
	import com.sold.ms.reco.rest.dto.PriceRange;
	import com.sold.ms.reco.rest.dto.SimplePartnerRecoExchange;
	import com.sold.ms.reco.rest.dto.buyside.BuySideRecoSet;
	import com.sold.ms.reco.service.holder.PartnersHolder;
	import com.sold.ms.reco.service.partners.OpendoorService;
	import com.sold.ms.reco.service.utils.ExceptionService;
	import com.sold.ms.reco.util.AsyncUtils;
	import com.sold.ms.reco.util.CustomTimeUtils;
	import com.sold.ms.reco.util.MapEntitiesUtils;
	import com.sold.ms.reco.util.QuestionSetUtils;
	import com.sold.ms.referral.api.client.PartnerReferralClient;
	import com.sold.ms.referral.constants.ReferralType;
	import com.sold.ms.referral.rest.dto.AllReferralsByIdsRequest;
	import com.sold.ms.referral.rest.dto.PartnerReferral;
	import com.sold.ms.referral.rest.dto.PartnerTrackingRequest;
	import com.sold.ms.referral.rest.dto.ReferralConsumer;
	import com.sold.ms.referral.rest.dto.ReferralParty;
	import com.sold.ms.referral.rest.dto.UpdateRecoSetIdRequest;
	import com.sold.ms.report.api.client.ReportClient;
	import com.sold.ms.report.rest.dto.ConsumerIdsBuySide;
	import com.sold.ms.report.rest.dto.ConversionRate;
	import com.sold.ms.riddler.rest.dto.QuestionResponse;
	import com.sold.ms.riddler.rest.dto.QuestionSet;
	import lombok.RequiredArgsConstructor;
	import lombok.extern.slf4j.Slf4j;
	import org.bson.types.ObjectId;
	import org.jetbrains.annotations.NotNull;
	import org.springframework.beans.factory.annotation.Qualifier;
	import org.springframework.dao.DataAccessResourceFailureException;
	import org.springframework.data.domain.Page;
	import org.springframework.data.domain.PageRequest;
	import org.springframework.data.domain.Pageable;
	import org.springframework.scheduling.annotation.Async;
	import org.springframework.stereotype.Service;
	import org.springframework.util.CollectionUtils;
	import java.time.Duration;
	import java.time.Instant;
	import java.util.*;
	import java.util.concurrent.CompletableFuture;
	import java.util.stream.Collectors;
	import java.util.stream.Stream;
	import static com.google.api.client.repackaged.com.google.common.base.Strings.isNullOrEmpty;
	import static com.sold.ms.reco.constant.ErrorMessages.RECO_SET_NOT_FOUND;
	import static com.sold.ms.reco.constant.RecoConstants.PARTNER_RECO_SET_COLLECTION;
	import static com.sold.ms.reco.service.AgentRecoService.ACTIVE_STATUSES;
	import static com.sold.ms.reco.service.AgentRecoService.ACTIVE_SUB_STATUSES;
	import static com.sold.ms.referral.constants.ReferralStatus.PASSIVE;
	import static java.lang.Boolean.TRUE;
	import static java.util.concurrent.CompletableFuture.supplyAsync;
	import static java.util.stream.Collectors.toList;
	import static java.util.stream.Collectors.toSet;
	@Slf4j
	@Service
	@RequiredArgsConstructor
	public class PartnerRecoService {
	private final static EntityConverter<PartnerRecoSet, PartnerRecoSetEntity> PARTNER_RECO_SET_CONVERTER = new EntityConverter<>(PartnerRecoSet.class, PartnerRecoSetEntity.class);
	private final static int DEFAULT_PAGE_SIZE = 10;
	private final PartnersHolder partnersHolder;
	private final ApiRecoService apiRecoService;
	private final ProxyPartnerRecoSetRepository partnerRecoSetRepository;
	private final PartnerConversionRateRepository partnerConversionRateRepository;
	private final EmailIntegrationService emailIntegrationService;
	private final SalesforceIntegrationService salesforceIntegrationService;
	private final ConsumerClient consumerClient;
	private final ConsumerClientService consumerClientService;
	private final RiddlerClientService riddlerClientService;
	private final RecommendationAlgorithm recommendationAlgorithm;
	@Qualifier(value = "CounterService")
	private final CounterService counterService;
	private final IPredictionClientService predictionClientService;
	private final ReferralService referralService;
	private final PartnerRecoSetMapper partnerRecoSetMapper;
	private final BuySideRecoMapper buySideRecoMapper;
	private final ConversionRateMapper conversionRateMapper;
	private final ReportClient reportClient;
	private final PartnerReferralClient partnerReferralClient;
	private final PartnerRecommendationMapper partnerRecommendationMapper;
	private final OpendoorService opendoorService;
	private final ExceptionService exceptionService;
	public List<SimplePartnerRecoExchange.SimplePartnerRecoResponse> generateSimplePartnerReco(SimplePartnerRecoExchange.SimplePartnerRecoRequest request) {
	return request.getZipCodes().stream().map(zipCode -> {
	List<String> partners = recommendationAlgorithm.defineEligiblePartnerByZip(zipCode);
	return new SimplePartnerRecoExchange.SimplePartnerRecoResponse(zipCode, partners);
	}).collect(toList());
	}
	@Async
	void generateAsyncPartnerRecoForList(List<ConsumerIdsBuySide> consumersForUpdate) {
	consumersForUpdate.forEach(consumerIdBuySide -> {
	generateNewRecommendation(consumerIdBuySide.getConsumerId(), false);
	});
	}
	public PartnerRecoSet generateNewRecommendation(Long consumerId, Boolean sendEmail) {
	return generateNewRecommendation(consumerId, sendEmail, false);
	}
	public PartnerRecoSet generateNewRecommendation(Long consumerId, Boolean sendEmail, Boolean buySide) {
	try {
	return generatePartnerRecommendation(consumerId, sendEmail, buySide);
	} catch (DataAccessResourceFailureException e) {
	log.error("Error with data retrieval in PartnerRecoService.generateNewRecommendation for consumer {}. Error {}", consumerId, e.getMessage());
	e.printStackTrace();
	exceptionService.restartWhenDataAccessResourceFailureException();
	throw e;
	}
	}
	@NotNull
	private PartnerRecoSet generatePartnerRecommendation(Long consumerId, Boolean sendEmail, Boolean buySide) {
	log.debug("PartnerRecoService.generatePartnerRecommendation consumerId: {}, sendEmail: {}", consumerId, sendEmail);
	CompletableFuture<QuestionSet> futureQuestionSet = supplyAsync(() -> riddlerClientService.getCurrentQuestionForConsumer(consumerId, buySide));
	Consumer consumer = consumerClient.getConsumerById(consumerId);
	CompletableFuture<Map<AvmProviderType, AvmDataResponse>> allAvmFuture = supplyAsync(() -> predictionClientService.findAvmForAllProviders(consumer.getAddress(), consumer.getNormalizedAddress()));
	List<CompletableFuture<String>> futureApiRecommendation = apiRecoService.doFutureApiRecommendation(consumer.getAddress());
	Map<AvmProviderType, AvmDataResponse> allAvm = AsyncUtils.wait(allAvmFuture).orElse(null);
	Map<AvmProviderType, AvmDataResponse> avmForUse = filterAvmForInternalUsage(allAvm);
	Double averageAvm = calculateAverageAvm(avmForUse.values());
	QuestionSet currentQuestionSet = AsyncUtils.wait(futureQuestionSet).orElse(null);
	Optional<AvmDataResponse> bestAvm = findBestAvm(allAvm);
	PartnerRecoSet reco = recommendationAlgorithm.recommendPartners(consumer.getAddress(), currentQuestionSet, averageAvm, bestAvm, futureApiRecommendation);
	reco.setAvm(avmForUse.values());
	reco.setAvgAvm(averageAvm);
	AddressInfo currentAddress = Optional.ofNullable(consumer.getNormalizedAddress()).orElse(consumer.getAddress());
	PartnerRecoSetEntity partnerRecoSetEntity = PARTNER_RECO_SET_CONVERTER.toT2(reco);
	Long recoSetId = counterService.getNextSequence(PARTNER_RECO_SET_COLLECTION);
	partnerRecoSetEntity.setPartnerRecoSetId(recoSetId);
	partnerRecoSetEntity.setPropertyId(QuestionSetUtils.findAddressQuestionResponse(currentQuestionSet).map(QuestionResponse::getPropertyId).orElse(null));
	partnerRecoSetEntity.setAddressInfo(currentAddress);
	partnerRecoSetEntity.setQuestionSetId(currentQuestionSet.getQuestionSetId());
	if (!ConsumerSource.OPS_TEAM.equals(consumer.getSource())) {
	QuestionSet finalCurrentQuestionSet = currentQuestionSet;
	Map<String, PartnerReferral> collect = partnerRecoSetEntity.getPartnerRecommendations().stream()
	.flatMap(r -> r.getEligiblePartners().stream().map(partner -> {
	ReferralParty referralParty = new ReferralParty(Long.parseLong(partner.getPartnerId()), ReferralType.PARTNER);
	PartnerReferral partnerReferral = new PartnerReferral(null, referralParty,
	MapEntitiesUtils.mapPartnerType(r.getPartnerType()), averageAvm, null, null);
	partnerReferral.setAddressInfo(currentAddress);
	partnerReferral.setReferralStatus(PASSIVE);
	partnerReferral.setType(ReferralType.PARTNER);
	partnerReferral.setBuySideReferral(false);
	partnerReferral.setRecoSetId(recoSetId);
	partnerReferral.setPropertyId(consumer.getPropertyId());
	partnerReferral.setReferralConsumer(new ReferralConsumer(consumerId,
	finalCurrentQuestionSet.getQuestionSetId(), null));
	partnerReferral.setPropertyId(partnerRecoSetEntity.getPropertyId());
	if (PartnersEnum.SWIFT_HOMES.getId().equals(partner.getPartnerId())) {
	partnerReferral.setOfferAmount(Optional.ofNullable(partner.getPriceRange()).map(PriceRange::getUpper).orElse(null));
	}
	return partnerReferral;
	})).collect(Collectors.toMap(p -> String.valueOf(p.getPartner().getPartyId()), r -> r));
	Map<String, Long> referralIdsMap = referralService.createPassivePartnerReferrals(collect);
	partnerRecoSetEntity.getPartnerRecommendations()
	.forEach(
	r -> r.getEligiblePartners().forEach(
	partner -> partner.setReferralId(referralIdsMap.get(partner.getPartnerId()))
	)
	);
	}
	partnerRecoSetEntity.getPartnerRecommendations()
	.stream()
	.flatMap(partnerRecommendation -> partnerRecommendation.getEligiblePartners().stream())
	.forEach(eligiblePartner -> {
	if (PartnersEnum.OPENDOOR.getId().equals(eligiblePartner.getPartnerId())) {
	processOpendoorOffer(consumer, currentAddress, eligiblePartner);
	}
	});
	PartnerRecoSetEntity saved = partnerRecoSetRepository.save(partnerRecoSetEntity);
	PartnerRecoSet result = PARTNER_RECO_SET_CONVERTER.toT1(saved);
	log.debug("PartnerRecoService consumerId: {} result -> {}", consumerId, result);
	result.setAvm(new ArrayList<>(allAvm.values()));
	if (sendEmail) {
	log.info("Sending reco email to consumer {}", consumerId);
	emailIntegrationService.sendRecommendationEmail(consumerId);
	}
	//sync to Salesforce
	salesforceIntegrationService.asyncRecommendations(result);
	return result;
	}
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	@Slf4j
	@Service
	@RequiredArgsConstructor
	public class RecommendationAlgorithm {
	private final SellingTypesHolder sellingTypesHolder;
	private final PartnerEligibilityService partnerEligibilityService;
	private final IPredictionClientService predictionClientService;
	private final QuizBuySideHolder quizBuySideHolder;
	private final PartnerConversionRateRepository partnerConversionRateRepository;
	private final SwiftHomesService swiftHomesService;
	private final ApiRecoService apiRecoService;
	private final AddressMapper addressMapper;
	private static final List<PartnerType> SWAP_PARTNER_TYPES = Lists.newArrayList(AGENT_PARTNER, CASH_OFFER_PARTNER);
	private final MshoService mshoService;
	private final SalesforceIntegrationService salesforceIntegrationService;
	public List<String> defineEligiblePartnerByZip(String zip) {
	List<String> partners = partnerEligibilityService.defineEligiblePartnersByZip(zip);
	Map<String, Double> partnersConversions = partnerConversionRateRepository.findAll()
	.stream()
	.collect(Collectors.toMap(cr -> String.valueOf(cr.getPartnerId()), PartnerConversionRateEntity::getConversionRate));
	partners.stream().sorted(Comparator.comparingDouble(p -> partnersConversions.getOrDefault(p, Double.MIN_VALUE)).reversed());
	return partners;
	}
	public PartnerRecoSet recommendPartners(AddressInfo addressInfo, QuestionSet questionSet, Double averageAvm, Optional<AvmDataResponse> avmDataResponse, List<CompletableFuture<String>> futureApiRecommendation) {
	log.debug("RecommendationAlgorithm.recommendPartners questionSet: {}", questionSet.getQuestionSetId());
	CompletableFuture<HouseEligibilityData> houseEligibilityDataFuture = predictionClientService.findHouseEligibilityData(addressInfo);
	CompletableFuture<AvmStatsDTO> lastAvmStatsFuture = predictionClientService.findLastAvmStats(addressInfo);
	Map<String, Double> partnersConversions = partnerConversionRateRepository.findAll()
	.stream()
	.collect(Collectors.toMap(cr -> String.valueOf(cr.getPartnerId()), PartnerConversionRateEntity::getConversionRate));
	Double bestAvm = avmDataResponse.map(AvmDataResponse::getValue).orElse(null);
	Optional<HouseEligibilityData> eligibilityOpt = AsyncUtils.wait(houseEligibilityDataFuture);
	eligibilityOpt = Optional.of(eligibilityOpt.map(v -> {
	v.setEstimatedValue(bestAvm);
	return v;
	}).orElseGet(() -> {
	HouseEligibilityData r = new HouseEligibilityData();
	r.setEstimatedValue(bestAvm);
	return r;
	}));
	Optional<AvmStatsDTO> avmStatsOptional = AsyncUtils.wait(lastAvmStatsFuture);
	Map<PartnerType, PartnerRecommendation> recommendations = doPartnerRecommendation(addressInfo, questionSet, avmStatsOptional, eligibilityOpt, averageAvm, futureApiRecommendation);
	eliminatePartnerIfNeeded(recommendations, HOME_BAY);
	PartnerRecommendation nonTraditionalAgentRecommendation = recommendations.getOrDefault(NON_TRADITIONAL_AGENT_PARTNER, null);
	// If the house avm is > 175% of the median value for zip or value is > 2 mil
	boolean shouldNonTraditionalNotBeFirst = avmStatsOptional.isPresent()
	&& eachNotNull(nonTraditionalAgentRecommendation, eligibilityOpt.get().getEstimatedValue(), avmStatsOptional.get().getMedianAvmZipCode())
	&&
	((eligibilityOpt.get().getEstimatedValue() > avmStatsOptional.get().getMedianAvmZipCode() * 1.75) || (
	eligibilityOpt.get().getEstimatedValue() > 2000000));
	List<PartnerRecommendation> notEligiblePartners = recommendations.values().stream().filter(filterNotEligiblePartner(true))
	.collect(toList());
	List<PartnerRecommendation> partnerRecommendations = recommendations.values().stream().filter(filterNotEligiblePartner(false))
	.sorted((o1, o2) -> o2.getScore() - o1.getScore()).collect(toList());
	if (shouldNonTraditionalNotBeFirst && NON_TRADITIONAL_AGENT_PARTNER.equals(partnerRecommendations.get(0).getPartnerType())) {
	ListUtils.swapIfCan(partnerRecommendations, 0, 1);
	}
	partnerRecommendations.addAll(notEligiblePartners);
	partnerRecommendations.forEach(reco -> {
	List<EligiblePartner> nullConversionRatePartners = reco.getEligiblePartners().stream()
	.filter(v -> !partnersConversions.containsKey(v.getPartnerId()))
	.collect(toList());
	List<EligiblePartner> zeroConversionRatePartners = reco.getEligiblePartners().stream()
	.filter(v -> partnersConversions.containsKey(v.getPartnerId()) && partnersConversions.get(v.getPartnerId()).equals(0.))
	.collect(toList());
	List<EligiblePartner> conversionRatePartner = reco.getEligiblePartners().stream()
	.filter(v -> partnersConversions.containsKey(v.getPartnerId()) && !partnersConversions.get(v.getPartnerId()).equals(0.))
	.sorted(Comparator.comparingDouble(p -> partnersConversions.get(((EligiblePartner) p).getPartnerId())).reversed())
	.collect(toList());
	Map<Double, List<EligiblePartner>> partnersByConversionRate = conversionRatePartner.stream()
	.collect(Collectors.groupingBy(c -> partnersConversions.get(c.getPartnerId()), LinkedHashMap::new, toList()));
	partnersByConversionRate.values().forEach(Collections::shuffle);
	conversionRatePartner = partnersByConversionRate.values().stream().flatMap(Collection::stream).collect(toList());
	Collections.shuffle(zeroConversionRatePartners);
	Collections.shuffle(nullConversionRatePartners);
	reco.setEligiblePartners(Stream.concat(Stream.concat(conversionRatePartner.stream(), nullConversionRatePartners.stream()), zeroConversionRatePartners.stream())
	.collect(toList()));
	});
	if (isOpendoorPresent(partnerRecommendations)) {
	swapPartners(partnerRecommendations);
	}
	List<PartnerRecommendation> sortedPartnerRecommendations = partnerRecommendations.stream()
	.filter(pr -> !pr.getEligiblePartners().isEmpty() || AGENT_PARTNER == pr.getPartnerType())
	.map(partnerRecommendationType -> {
	List<EligiblePartner> sorted = getSortedPartnerRecommendations(partnerRecommendationType,
	partnersConversions);
	partnerRecommendationType.setEligiblePartners(sorted);
	return partnerRecommendationType;
	})
	.collect(toList());
	projectRequirementsSetRecommendation(sortedPartnerRecommendations);
	moveMortgagePartnersToLastPosition(sortedPartnerRecommendations);
	PartnerRecoSet reco = new PartnerRecoSet();
	reco.setConsumerId(questionSet.getConsumerId());
	reco.setPartnerRecommendations(sortedPartnerRecommendations);
	return reco;
	}
	public void projectRequirementsSetRecommendation(List<PartnerRecommendation> partnerRecommendations) {
	HashSet<String> reasonFSBO = new HashSet<>();
	reasonFSBO.add("Project requirements");
	PartnerRecommendation partnerRecommendationFSBO = new PartnerRecommendation();
	partnerRecommendationFSBO.setPartnerType(FSB0_PARTNER);
	partnerRecommendationFSBO.setReasons(reasonFSBO);
	List<EligiblePartner> eligibility = new ArrayList<>();
	eligibility.add(partnerEligibilityService.returnEligiblePartner(FIZBER.getStringValue()));
	partnerRecommendationFSBO.setEligiblePartners(eligibility);
	partnerRecommendations.add(partnerRecommendationFSBO);
	}
	private List<EligiblePartner> getSortedPartnerRecommendations(PartnerRecommendation partnerRecommendationType,
	Map<String, Double> partnersConversions) {
	if (partnerRecommendationType == null || partnersConversions == null) {
	return Collections.emptyList();
	}
	List<EligiblePartner> sortedEligiblePartners = partnerRecommendationType.getEligiblePartners()
	.stream()
	.sorted((o1, o2) -> {
	int convRateCompareResult = partnersConversions.getOrDefault(o2.getPartnerId(), 0d)
	.compareTo(partnersConversions.getOrDefault(o1.getPartnerId(), 0d));
	return convRateCompareResult != 0
	? convRateCompareResult
	: o1.getPartnerName().compareTo(o2.getPartnerName());
	})
	.collect(toList());
	if (CASH_OFFER_PARTNER.equals(partnerRecommendationType.getPartnerType()))
	moveMshoCashOfferToFirstPosition(sortedEligiblePartners);
	return sortedEligiblePartners;
	}
	private boolean isOpendoorPresent(List<PartnerRecommendation> partnerRecommendations) {
	return partnerRecommendations.stream()
	.filter(p -> CASH_OFFER_PARTNER.equals(p.getPartnerType()))
	.anyMatch(pr -> pr.getEligiblePartners()
	.stream()
	.anyMatch(ep -> OPENDOOR.getId().equals(ep.getPartnerId())));
	}
	/**
	* WARN impure
	*/
	private void swapPartners(List<PartnerRecommendation> partnerRecommendations) {
	final boolean allSwapPartnersPresent = partnerRecommendations.stream()
	.map(PartnerRecommendation::getPartnerType)
	.collect(toList())
	.containsAll(SWAP_PARTNER_TYPES);
	if (allSwapPartnersPresent) {
	final PartnerType firstPartnerType = partnerRecommendations.get(0).getPartnerType();
	if (AGENT_PARTNER == firstPartnerType) {
	ListUtils.swapIfCan(partnerRecommendations, findPartnerIndex(CASH_OFFER_PARTNER, partnerRecommendations), 1);
	} else if (CASH_OFFER_PARTNER.equals(firstPartnerType)) {
	ListUtils.swapIfCan(partnerRecommendations, findPartnerIndex(AGENT_PARTNER, partnerRecommendations), 1);
	}
	}
	}
	private Integer findPartnerIndex(PartnerType pt, List<PartnerRecommendation> recos) {
	for (int i = 0; i < recos.size(); i++) {
	final PartnerRecommendation reco = recos.get(i);
	if (pt == reco.getPartnerType()) {
	return i;
	}
	}
	//same index for not swapping
	return 1;
	}
	private Predicate<PartnerRecommendation> filterNotEligiblePartner(Boolean revers) {
	return reco ->
	{
	boolean eligibleAtLeastOne = AGENT_PARTNER.equals(reco.getPartnerType()) ||
	reco.getEligiblePartners()
	.stream()
	.anyMatch(EligiblePartner::isEligible);
	return revers != eligibleAtLeastOne;
	};
	}
	public Map<PartnerType, PartnerRecommendation> doPartnerRecommendation(AddressInfo addressInfo, QuestionSet questionSet,
	Optional<AvmStatsDTO> avmStatsOptional,
	Optional<HouseEligibilityData> eligibilityOpt, Double averageAvm,
	List<CompletableFuture<String>> futureApiRecommendation) {
	log.debug("RecommendationAlgorithm.doPartnerRecommendation questionSet: {}", questionSet.getQuestionSetId());
	Map<PartnerType, PartnerRecommendation> partnersReco = new HashMap<>();
	Map<PartnerType, List<SellingTypeInfo>> sellingTypesByPartner = questionSet.getQuestionResponses()
	.stream()
	.filter(resp -> StringUtils.isNotEmpty(resp.getResponseOptionId()))
	.map((qr ->
	new ArrayList<>(sellingTypesHolder.getSellingTypesInfoByQuestionAndAnswer(qr.getQuestionId(), qr.getResponseOptionId()).values())))
	.reduce(new ArrayList<>(), (acc, list) -> {
	acc.addAll(list);
	return acc;
	}).stream()
	.collect(Collectors.groupingBy(SellingTypeInfo::getPartnerType));
	sellingTypesByPartner.remove(FSB0_PARTNER);
	sellingTypesByPartner.putIfAbsent(MORTGAGE, Collections.emptyList());
	sellingTypesByPartner.putIfAbsent(SELL_AND_STAY, Collections.emptyList());
	sellingTypesByPartner.putIfAbsent(TRADE_IN, Collections.emptyList());
	sellingTypesByPartner.forEach((partnerType, sellingTypes) -> {
	PartnerRecommendation partnerReco = partnersReco.getOrDefault(partnerType, new PartnerRecommendation());
	partnerReco.setPartnerType(partnerType);
	sellingTypes.sort((o1, o2) -> o2.getAnswerWeight() - o1.getAnswerWeight());
	int score = sellingTypes.stream().map(SellingTypeInfo::getWeight).filter(Objects::nonNull).mapToInt(Integer::intValue).sum();
	partnerReco.setScore(score);
	Set<String> reasons = sellingTypes.stream().map(SellingTypeInfo::getReason).filter(Objects::nonNull).collect(Collectors.toSet());
	partnerReco.setReasons(reasons);
	partnersReco.put(partnerType, partnerReco);
	});
	Map<PartnerType, List<EligiblePartner>> eligiblePartnersByType = partnerEligibilityService
	.defineEligibleSellSidePartners(eligibilityOpt, addressInfo, questionSet, averageAvm, futureApiRecommendation)
	.stream()
	.collect(Collectors.groupingBy(EligiblePartner::getPartnerType));
	Map<String, EligiblePartner> partnersByType = ListUtils.groupByWithOverwrite(
	eligiblePartnersByType.get(NON_TRADITIONAL_AGENT_PARTNER),
	EligiblePartner::getPartnerId);
	eligiblePartnersByType.put(NON_TRADITIONAL_AGENT_PARTNER, eliminatePartners(partnersByType));
	// preset static partner pros and cons and eligible partners
	partnersReco.forEach((pt, reco) -> {
	reco.setStaticSellingTypeInfo(sellingTypesHolder.getStaticSellingTypeInfo(pt));
	reco.setEligiblePartners(eligiblePartnersByType.getOrDefault(pt, Collections.emptyList()));
	});
	if (recoContainsSwiftHomesPartner(partnersReco)) {
	EligibleAddressRequest eligibleAddressRequest = addressMapper.mapToEligibleAddressRequest(addressInfo);
	EligibleAddressResponse addressEligibleResponse = swiftHomesService.isAddressEligibleForSwiftHomes(eligibleAddressRequest);
	if (addressEligibleResponse == null || !"Offer".equalsIgnoreCase(addressEligibleResponse.getResult()))
	removeSwiftHomesPartner(partnersReco);
	}
	if (recoContainsMshoPartner(partnersReco)) {
	HomeValueResponse homeValueResponse = mshoService.validateHome(addressInfo);
	if (homeValueResponse == null || !TRUE.equals(homeValueResponse.getIsBuyBoxFit()))
	removeMshoPartner(partnersReco);
	if (homeValueResponse == null) {
	homeValueResponse = new HomeValueResponse();
	homeValueResponse.setIsBuyBoxFit(false);
	} else {
	PriceRange priceRange = new PriceRange(homeValueResponse.getLow(), homeValueResponse.getHigh());
	partnersReco.values().stream()
	.flatMap(r -> r.getEligiblePartners().stream())
	.filter(eligiblePartner -> asSet(MSHO_CASH_OFFER.getId(), MSHO_SELL_AND_STAY.getId()).contains(eligiblePartner.getPartnerId()))
	.forEach(mshoPartner -> mshoPartner.setPriceRange(priceRange));
	}
	salesforceIntegrationService.asyncSendMshoHomeData(questionSet.getConsumerId(), homeValueResponse);
	}
	long numberOfPartners = partnersReco.values().stream().map(PartnerRecommendation::getEligiblePartners).mapToLong(Collection::size).sum();
	if (avmStatsOptional.isPresent() && eligibilityOpt.isPresent()) {
	Double medianAvmZipCode = avmStatsOptional.get().getMedianAvmZipCode();
	Double estimatedValue = eligibilityOpt.get().getEstimatedValue();
	if (eachNotNull(medianAvmZipCode, estimatedValue) && numberOfPartners > 1) {
	Set<PartnerType> partnersForRemove = filterPartnerRecosByAvm(medianAvmZipCode, estimatedValue);
	partnersReco.keySet().removeAll(partnersForRemove);
	}
	}
	List<EligiblePartner> cashOfferPartners = Optional.ofNullable(partnersReco.get(CASH_OFFER_PARTNER)).map(PartnerRecommendation::getEligiblePartners).orElse(Collections.emptyList());
	// cashOfferPartners.stream().filter(p -> OPENDOOR.getId().equals(p.getPartnerId())).findFirst().ifPresent(openDoor -> {
	// cashOfferPartners.clear();
	// cashOfferPartners.add(openDoor);
	// });
	cashOfferPartners.stream().filter(p -> SWIFT_HOMES.getId().equals(p.getPartnerId())).findFirst().ifPresent(eligiblePartner -> {
	CompletableFuture<String> swifthomesPossibleReco = apiRecoService.doSwiftHomesRecommendation(addressInfo);
	ApiRecoInfo apiRecoInfo = swiftHomesService.retrieveFutureResponse(swifthomesPossibleReco);
	if (apiRecoInfo.getLowerPrice() != null || apiRecoInfo.getUpperPrice() != null) {
	eligiblePartner.setPriceRange(new PriceRange(apiRecoInfo.getLowerPrice(), apiRecoInfo.getUpperPrice()));
	}
	});
	return partnersReco;
	}
	private void removeSwiftHomesPartner(Map<PartnerType, PartnerRecommendation> partnersReco) {
	partnersReco.values()
	.forEach(eligiblePartnersByType -> {
	eligiblePartnersByType.getEligiblePartners()
	.removeIf(eligiblePartner -> SWIFT_HOMES.getId().equals(eligiblePartner.getPartnerId()));
	});
	}
	private boolean recoContainsSwiftHomesPartner(Map<PartnerType, PartnerRecommendation> partnersReco) {
	return partnersReco.values()
	.stream()
	.flatMap(eligiblePartnersByType -> eligiblePartnersByType.getEligiblePartners().stream())
	.anyMatch(eligiblePartner -> SWIFT_HOMES.getId().equals(eligiblePartner.getPartnerId()));
	}
	private static Set<PartnerType> filterPartnerRecosByAvm(Double medianAvmZipCode, Double estimatedValue) {
	return PARTNERS_AVM_CONDITIONS.entrySet()
	.stream()
	.filter((entry) -> entry.getValue().apply(Pair.of(medianAvmZipCode, estimatedValue)))
	.map(Entry::getKey)
	.collect(Collectors.toSet());
	}
	/**
	* Pair -> key is the median avm value is the estimated value
	*/
	private static final Map<PartnerType, Function<Pair<Double, Double>, Boolean>> PARTNERS_AVM_CONDITIONS = ImmutableMap.of(
	FSB0_PARTNER, (avm) -> {
	final Double MIN_AVM_VALUE = 700_000.;
	Double medianAvm = avm.getLeft();
	Double estimatedAvm = avm.getRight();
	return estimatedAvm > medianAvm * 1.25 || estimatedAvm > MIN_AVM_VALUE;
	}
	);
	private void eliminatePartnerIfNeeded(Map<PartnerType, PartnerRecommendation> recommendations, PartnersEnum partnerToEliminate) {
	recommendations.values().forEach(rv -> rv.getEligiblePartners().stream()
	.filter(p -> !partnerToEliminate.getId().equals(p.getPartnerId()))
	.findFirst()
	.ifPresent(fp -> rv.getEligiblePartners().removeIf(p -> partnerToEliminate.getId().equals(p.getPartnerId()))));
	}
	public BuySideRecoSet recommendBuySidePartners(Long consumerId, QuestionSet currentQuestionSet) {
	log.debug("RecommendationAlgorithm.recommendBuySidePartners consumerId: {} currentQuestionSet -> {}", consumerId, currentQuestionSet);
	BuySideRecoSet.BuySideRecoSetBuilder recoSetBuilder = BuySideRecoSet.builder()
	.consumerId(consumerId)
	.questionSetId(currentQuestionSet.getQuestionSetId());
	List<QuestionResponse> questionResponses = currentQuestionSet.getQuestionResponses();
	Map<String, EligibleBuySidePartnerReco> partnersByType = ListUtils.groupByWithOverwrite(
	partnerEligibilityService.defineEligibleBuySidePartner(currentQuestionSet),
	EligibleBuySidePartnerReco::getPartnerId);
	List<EligibleBuySidePartnerReco> eligiblePartners = eliminatePartners(partnersByType);
	Map<PartnerType, Integer> partnersWeights = calculatePartnersWeights(questionResponses);
	partnersWeights.putIfAbsent(MORTGAGE, 0);
	partnersWeights.putIfAbsent(TRADE_IN, 0);
	List<BuySideRecommendation> buySideRecommendations = partnersWeights.entrySet().stream()
	.map(entry -> Pair.of(entry.getKey(), entry.getValue()))
	.sorted((o1, o2) -> o2.getValue() - o1.getValue()).map(e -> {
	switch (e.getKey()) {
	case TRADE_IN:
	case NON_TRADITIONAL_AGENT_PARTNER:
	case MORTGAGE:
	return new BuySideRecommendation(
	e.getKey(), e.getValue(), eligiblePartners.stream().filter(p -> e.getKey().equals(p.getPartnerType())).collect(toList())
	);
	case AGENT_PARTNER:
	return new BuySideRecommendation(e.getKey(), e.getValue(), null);
	default:
	log.debug("There is no handler for this type of partners {}, please check the logic. Consumer: {}", e.getKey(), consumerId);
	return null;
	}
	}).collect(toList());
	Map<String, Double> partnersConversions = partnerConversionRateRepository.findAll()
	.stream()
	.collect(Collectors.toMap(cr -> String.valueOf(cr.getPartnerId()), PartnerConversionRateEntity::getConversionRate));
	buySideRecommendations.stream().filter(reco -> Objects.nonNull(reco.getEligiblePartners())).forEach(reco -> {
	List<EligibleBuySidePartnerReco> nullConversionRatePartners = reco.getEligiblePartners().stream()
	.filter(v -> !partnersConversions.containsKey(v.getPartnerId()))
	.collect(toList());
	List<EligibleBuySidePartnerReco> zeroConversionRatePartners = reco.getEligiblePartners().stream()
	.filter(v -> partnersConversions.containsKey(v.getPartnerId()) && partnersConversions.get(v.getPartnerId()).equals(0.))
	.collect(toList());
	List<EligibleBuySidePartnerReco> conversionRatePartner = reco.getEligiblePartners().stream()
	.filter(v -> partnersConversions.containsKey(v.getPartnerId()) && !partnersConversions.get(v.getPartnerId()).equals(0.))
	.sorted(Comparator.comparingDouble(p -> partnersConversions.get(((EligibleBuySidePartnerReco) p).getPartnerId())).reversed())
	.collect(toList());
	Map<Double, List<EligibleBuySidePartnerReco>> partnersByConversionRate = conversionRatePartner.stream()
	.collect(Collectors.groupingBy(c -> partnersConversions.get(c.getPartnerId()), LinkedHashMap::new, toList()));
	partnersByConversionRate.values().forEach(Collections::shuffle);
	conversionRatePartner = partnersByConversionRate.values().stream().flatMap(Collection::stream).collect(toList());
	Collections.shuffle(zeroConversionRatePartners);
	Collections.shuffle(nullConversionRatePartners);
	reco.setEligiblePartners(Stream.concat(Stream.concat(conversionRatePartner.stream(), nullConversionRatePartners.stream()), zeroConversionRatePartners.stream())
	.collect(toList()));
	});
	log.debug("RecommendationAlgorithm consumerId: {} buySideRecommendations -> {}", consumerId, buySideRecommendations);
	return recoSetBuilder
	.partnerRecommendations(buySideRecommendations)
	.build();
	}
	// remove partners from reco
	private <T> List<T> eliminatePartners(Map<String, T> partners) {
	log.debug("RecommendationAlgorithm.eliminatePartners partners -> {}", partners);
	Map<String, T> partnersForProcess = new HashMap<>(partners);
	PARTNERS_INTERACTIONS_RULES.forEach((mainPartner, partner) -> Optional.ofNullable(partnersForProcess.get(mainPartner))
	.ifPresent((v) -> partnersForProcess.remove(partner)));
	return new ArrayList<>(partnersForProcess.values());
	}
	// elimination rules definitions, helps to remove one partner if another presented
	private static final Map<String, String> PARTNERS_INTERACTIONS_RULES = ImmutableMap.of(
	REALI_TRADE.getId(), REALI.getId(),
	FLY_HOMES_TRADE.getId(), FLY_HOMES.getId()
	);
	private Map<PartnerType, Integer> calculatePartnersWeights(List<QuestionResponse> questionResponses) {
	log.debug("RecommendationAlgorithm.calculatePartnersWeights questionResponses -> {}", questionResponses);
	return ListUtils.reduce(questionResponses, (r, acc) -> {
	Map<PartnerType, SellingTypeInfo> partnerData = Optional.ofNullable(
	quizBuySideHolder.getSellingTypesInfoByQuestionAndAnswer(r.getQuestionId(), r.getResponseOptionId()))
	.orElse(Collections.emptyMap());
	partnerData.forEach((key, value) -> acc.put(key, value.getWeight() + acc.getOrDefault(key, 0)));
	return acc;
	}, new HashMap<>());
	}
	private void moveMortgagePartnersToLastPosition(List<PartnerRecommendation> sortedPartnerRecommendations) {
	int mortgageRecommendationIndex = mortgagePartnerTypeIndex(sortedPartnerRecommendations);
	if (mortgageRecommendationIndex != -1 && mortgageRecommendationIndex != sortedPartnerRecommendations.size() - 1) {
	PartnerRecommendation mortgagePartnerRecommendation = sortedPartnerRecommendations.get(mortgageRecommendationIndex);
	sortedPartnerRecommendations.remove(mortgageRecommendationIndex);
	sortedPartnerRecommendations.add(mortgagePartnerRecommendation);
	}
	}
	private int mortgagePartnerTypeIndex(List<PartnerRecommendation> partnerRecommendations) {
	int mortagePartnerTypeIndex = -1;
	int loopIndex = 0;
	for (PartnerRecommendation partnerRecommendation : partnerRecommendations) {
	if (MORTGAGE.equals(partnerRecommendation.getPartnerType()))
	mortagePartnerTypeIndex = loopIndex;
	loopIndex++;
	}
	return mortagePartnerTypeIndex;
	}
	private void removeMshoPartner(Map<PartnerType, PartnerRecommendation> partnersReco) {
	partnersReco.values()
	.forEach(eligiblePartnersByType -> {
	eligiblePartnersByType.getEligiblePartners()
	.removeIf(eligiblePartner -> asSet(MSHO_CASH_OFFER.getId(), MSHO_SELL_AND_STAY.getId()).contains(eligiblePartner.getPartnerId()));
	});
	}
	private void moveMshoCashOfferToFirstPosition(List<EligiblePartner> sortedEligiblePartners) {
	int mshoCashOfferPosition = mshoCashOfferPartnerPosition(sortedEligiblePartners);
	if (mshoCashOfferPosition != -1 && mshoCashOfferPosition != 0) {
	EligiblePartner mshoPartner = sortedEligiblePartners.get(mshoCashOfferPosition);
	sortedEligiblePartners.remove(mshoCashOfferPosition);
	sortedEligiblePartners.add(0, mshoPartner);
	}
	}
	}
	package com.sold.ms.reco.service;
	import com.google.common.collect.Lists;
	import com.sold.ms.agent.api.client.AgentClient;
	import com.sold.ms.agent.rest.dto.Agent;
	import com.sold.ms.agent.rest.dto.AgentRecoPoints;
	import com.sold.ms.agent.rest.dto.AgentReloDirectorResponse;
	import com.sold.ms.agent.rest.dto.AgentTerritoryRecommendationType;
	import com.sold.ms.agent.rest.dto.AgentType;
	import com.sold.ms.agent.rest.dto.RankedRecommendationTypeAgent;
	import com.sold.ms.commons.rest.dto.AddressInfo;
	import com.sold.ms.commons.service.CounterService;
	import com.sold.ms.consumer.api.client.ConsumerClient;
	import com.sold.ms.consumer.constants.ConsumerSource;
	import com.sold.ms.consumer.rest.dto.AllConsumersByIdsRequest;
	import com.sold.ms.consumer.rest.dto.Consumer;
	import com.sold.ms.data.api.client.DataClient;
	import com.sold.ms.data.api.exceptions.NotFoundException;
	import com.sold.ms.data.rest.dto.AvmDataResponse;
	import com.sold.ms.data.rest.dto.AvmProviderType;
	import com.sold.ms.data.rest.dto.AvmRequest;
	import com.sold.ms.data.rest.dto.AvmResponse;
	import com.sold.ms.email.api.client.EmailServiceClient;
	import com.sold.ms.email.rest.dto.reco.EmptyAgentRecoNotificationRequest;
	import com.sold.ms.reco.constant.RecoConstants;
	import com.sold.ms.reco.domain.AgentRecoSetEntity;
	import com.sold.ms.reco.mapper.AddressMapper;
	import com.sold.ms.reco.mapper.AgentRecoSetMapper;
	import com.sold.ms.reco.repository.CustomAgentRecoSetRepository;
	import com.sold.ms.reco.repository.proxy.ProxyAgentRecoSetRepository;
	import com.sold.ms.reco.rest.dto.AgentMatch;
	import com.sold.ms.reco.rest.dto.AgentRecoSet;
	import com.sold.ms.reco.service.utils.ExceptionService;
	import com.sold.ms.reco.util.ListUtils;
	import com.sold.ms.referral.api.client.AgentReferralClient;
	import com.sold.ms.referral.constants.ReferralStatusEnum;
	import com.sold.ms.referral.constants.ReferralType;
	import com.sold.ms.referral.rest.dto.AgentReferral;
	import com.sold.ms.referral.rest.dto.AllReferralsByIdsRequest;
	import com.sold.ms.referral.rest.dto.PortalStatusInfo;
	import com.sold.ms.referral.rest.dto.RecommendationSource;
	import com.sold.ms.referral.rest.dto.ReferralConsumer;
	import com.sold.ms.referral.rest.dto.ReferralParty;
	import com.sold.ms.referral.rest.dto.UpdateRecoSetIdRequest;
	import com.sold.ms.report.api.client.ReportClient;
	import com.sold.ms.report.rest.dto.ConsumerIdsBuySide;
	import com.sold.ms.riddler.rest.dto.QuestionResponse;
	import com.sold.ms.riddler.rest.dto.QuestionSet;
	import lombok.AllArgsConstructor;
	import lombok.Data;
	import lombok.RequiredArgsConstructor;
	import lombok.extern.slf4j.Slf4j;
	import org.springframework.beans.factory.annotation.Qualifier;
	import org.springframework.dao.DataAccessResourceFailureException;
	import org.springframework.data.domain.Page;
	import org.springframework.data.domain.PageRequest;
	import org.springframework.data.domain.Pageable;
	import org.springframework.data.domain.Sort;
	import org.springframework.scheduling.annotation.Async;
	import org.springframework.stereotype.Service;
	import java.time.Duration;
	import java.time.Instant;
	import java.util.*;
	import java.util.concurrent.CompletableFuture;
	import java.util.stream.Collectors;
	import static com.sold.ms.agent.rest.dto.AgentType.CONCIERGE;
	import static com.sold.ms.agent.rest.dto.AgentType.FEATURED_AGENT;
	import static com.sold.ms.agent.rest.dto.AgentType.UNKNOWN;
	import static com.sold.ms.agent.rest.dto.RecommendAgentExchange.RecommendAgentResponse;
	import static com.sold.ms.referral.constants.ReferralStatus.PASSIVE;
	import static com.sold.ms.referral.rest.dto.DirectorReferralsStatus.HIDE;
	import static com.sold.ms.referral.rest.dto.RecommendationSource.AUTO_REFRESH_SYSTEM;
	import static java.lang.Boolean.TRUE;
	import static java.util.concurrent.CompletableFuture.supplyAsync;
	import static java.util.stream.Collectors.toList;
	import static org.springframework.util.CollectionUtils.isEmpty;
	@Slf4j
	@Service
	@RequiredArgsConstructor
	public class AgentRecoService {
	private static final RankedRecommendationTypeAgent CONCIERGE_AGENT = new RankedRecommendationTypeAgent(0, Collections.singletonList(new AgentRecoPoints(0L, 0L, false, false, CONCIERGE)));
	private static final Integer MAX_AGENT_MATCH_SIZE = 5;
	private static final Long CONCIERGE_ID = 0L;
	public static final Set<String> ACTIVE_STATUSES = getActiveStatusOrSubStatus(ReferralStatusEnum.getAllStatuses());
	public static final Set<String> ACTIVE_SUB_STATUSES = getActiveStatusOrSubStatus(ReferralStatusEnum.getAllSubStatuses());
	private final QuestionSetService questionSetService;
	@Qualifier(value = "CounterService")
	private final CounterService counterService;
	private final AgentClientService agentClientService;
	private final AgentClient agentClient;
	private final AgentReferralClient agentReferralClient;
	private final ProxyAgentRecoSetRepository agentRecoSetRepository;
	private final AgentRecoSetMapper agentRecoSetMapper;
	private final CustomAgentRecoSetRepository customAgentRecoSetRepository;
	private final AddressMapper addressMapper;
	private final ReportClient reportClient;
	private final ConsumerClient consumerClient;
	private final RiddlerClientService riddlerClientService;
	private final DataClient dataClient;
	private final EmailServiceClient emailServiceClient;
	private final RealogyService realogyService;
	private final ExceptionService exceptionService;
	private final static Set<String> ADDRESS_QUESTION = new HashSet<>(Arrays.asList("SP1_BUYING_LOCATION", "SP1_ADDR"));
	@Async
	void generateAsyncAgentRecoForList(Set<ConsumerIdsBuySide> consumersForUpdate) {
	consumersForUpdate.forEach(consumerIdsBuySide -> {
	generateFreshAgentReco(consumerIdsBuySide.getConsumerId(), consumerIdsBuySide.getBuySide(), AUTO_REFRESH_SYSTEM);
	});
	}
	public AgentRecoSet generateFreshAgentReco(AgentRecoSet lastAgentRecoSet, RecommendationSource recoSource) {
	log.debug("AgentRecoService.generateFreshAgentReco lastAgentRecoSet: {}", lastAgentRecoSet.getAgentRecoSetId(), recoSource);
	AgentRecoSetEntity freshRecoSetEntity = generateAgentRecoSetEntity(lastAgentRecoSet.getConsumerId(), lastAgentRecoSet.getBuySide(), recoSource);
	if (freshRecoSetEntity.getMatchAgents() != null && lastAgentRecoSet.getMatchAgents() != null) {
	List<Long> freshListOfAgents = freshRecoSetEntity.getMatchAgents().stream().map(AgentMatch::getAgentId).collect(toList());
	List<Long> previousListOfAgents = lastAgentRecoSet.getMatchAgents().stream().map(AgentMatch::getAgentId).collect(toList());
	if (freshListOfAgents.containsAll(previousListOfAgents) && previousListOfAgents.containsAll(freshListOfAgents)) {
	log.debug("AgentRecoService.generatingFreshAgentReco lastAgentRecoSet {}. Reco was not updated.", lastAgentRecoSet.getAgentRecoSetId());
	return lastAgentRecoSet;
	}
	}
	return agentRecoSetMapper.mapEntity(agentRecoSetRepository.save(freshRecoSetEntity));
	}
	public AgentRecoSet generateFreshAgentReco(Long consumerId, Boolean buySide, RecommendationSource recoSource) {
	log.debug("AgentRecoService.generateFreshAgentReco consumerId: {} - buySide: {} - recoSource: {}", consumerId, buySide, recoSource);
	try {
	return agentRecoSetMapper.mapEntity(generatingFreshAgentReco(consumerId, buySide, recoSource));
	} catch (DataAccessResourceFailureException e) {
	log.error("Error with data retrieval in AgentRecoService.generateNewRecommendation for consumer {}. Error {}", consumerId, e.getMessage());
	e.printStackTrace();
	exceptionService.restartWhenDataAccessResourceFailureException();
	throw e;
	}
	}
	private AgentRecoSetEntity generatingFreshAgentReco(Long consumerId, Boolean buySide, RecommendationSource recoSource) {
	log.debug("AgentRecoService.generatingFreshAgentReco consumerId: {}, buySide: {}, recoSource: {}", consumerId, buySide, recoSource);
	AgentRecoSetEntity recoSetEntity = generateAgentRecoSetEntity(consumerId, buySide, recoSource);
	AgentRecoSetEntity savedReco = agentRecoSetRepository.save(recoSetEntity);
	try {
	if (!isEmpty(recoSetEntity.getMatchAgents()) && recoSetEntity.getMatchAgents().size() == 1 && recoSetEntity.getMatchAgents().get(0).getAgentId().equals(0L)) {
	log.debug("Only concierge is recommended for consumer {}", consumerId);
	EmptyAgentRecoNotificationRequest request = new EmptyAgentRecoNotificationRequest();
	request.setConsumerId(consumerId);
	request.setRecoAddress(savedReco.getAddressInfo());
	emailServiceClient.sendEmptyAgentRecommendationNotification(request);
	}
	} catch (Exception e) {
	log.error("Error sending alert of empty agent recommendation for consumer {}", consumerId);
	}
	return savedReco;
	}
	private AgentRecoSetEntity generateAgentRecoSetEntity(Long consumerId, Boolean buySide, RecommendationSource recoSource) {
	QuestionSet qs = riddlerClientService.getCurrentQuestionForConsumer(consumerId, buySide);
	Consumer consumer = consumerClient.getConsumerById(consumerId);
	Long propertyId = buySide ? consumer.getBuyPropertyId() : consumer.getPropertyId();
	AddressInfo address = buySide
	? addressMapper.mapAddress(findAddressQuestionResponse(qs).map(QuestionResponse::getResponseAddress).orElseGet(consumer::getBuySideAddress))
	: Optional.ofNullable(consumer.getNormalizedAddress()).orElse(consumer.getAddress());
	List<String> zipCodes = buySide
	? getZipsForBuySide(address, qs)
	: Lists.newArrayList(address.getZip());
	log.debug("AgentRecoService consumerId: {}, address -> {}, zipCodes: {}", consumerId, address, zipCodes);
	if (zipCodes.size() == 1) {
	address.setZip(zipCodes.get(0));
	}
	if (zipCodes.isEmpty() && !buySide) {
	log.error("There is no zip code for consumer - {}", consumer);
	throw new RuntimeException("There is no zip code.");
	} else if (ListUtils.isListMoreThanOne(zipCodes)) {
	// recommend concierge
	log.debug("AgentRecoService consumerId: {} isListMoreThanOne", consumerId);
	List<RankedRecommendationTypeAgent> rankedAgents = new ArrayList<>(agentClientService.findAgentTerritoryByZips(zipCodes, buySide)
	.map(RecommendAgentResponse::getRankedRecommendationTypeAgents)
	.orElse(Collections.emptyList()));
	rankedAgents.add(CONCIERGE_AGENT);
	Long recoSetId = counterService.getNextSequence(RecoConstants.AGENT_RECO_SET_COLLECTION);
	List<AgentReferral> agentReferrals = getAgentReferrals(consumerId, buySide, consumer, qs, address, null, rankedAgents, recoSetId, recoSource, propertyId);
	List<AgentMatch> agentMatches = getAgentMatches(agentReferrals, rankedAgents);
	AgentRecoSetEntity recoSetEntity = new AgentRecoSetEntity(null,
	recoSetId,
	address,
	propertyId,
	qs.getQuestionSetId(), consumerId, buySide, agentMatches, true);
	return agentRecoSetRepository.save(recoSetEntity);
	}
	CompletableFuture<List<AvmResponse>> futureAvm = supplyAsync(() -> {
	AvmRequest request = new AvmRequest(Lists.newArrayList(AvmProviderType.QUANTARIUM, AvmProviderType.COLLATERAL), consumer.getAddress(), consumer.getNormalizedAddress());
	return dataClient.retrieveAvmByProvider(request);
	});
	List<RankedRecommendationTypeAgent> rankedAgents = zipCodes.isEmpty()
	? new ArrayList<>()
	: new ArrayList<>(agentClientService.findAgentTerritoryByZip(zipCodes.get(0), buySide, address.getState())
	.map(AgentTerritoryRecommendationType::getRankedRecommendationTypeAgents)
	.orElse(Collections.emptyList()));
	sendRealogyLead(rankedAgents, consumer);
	//add concierge to agents on BE
	rankedAgents.add(CONCIERGE_AGENT);
	log.debug("AgentRecoService rankedAgents -> {}", rankedAgents);
	Long recoSetId = counterService.getNextSequence(RecoConstants.AGENT_RECO_SET_COLLECTION);
	Double avmAvm = buySide ? null : Optional.ofNullable(findAvmByProviders(futureAvm))
	.map(avm -> avm.values().stream().filter(Objects::nonNull).mapToDouble(AvmDataResponse::getValue).filter(Objects::nonNull).average())
	.map(avgAvm -> avgAvm.isPresent() ? avgAvm.getAsDouble() : null)
	.orElse(null);
	List<AgentReferral> agentsReferral = getAgentReferrals(consumerId, buySide, consumer, qs, address, avmAvm, rankedAgents, recoSetId, recoSource, propertyId);
	List<AgentMatch> agentsMatch = getAgentMatches(agentsReferral, rankedAgents);
	AgentRecoSetEntity recoSetEntity = new AgentRecoSetEntity(null, recoSetId,
	address, propertyId,
	qs.getQuestionSetId(), consumerId, buySide, agentsMatch, true);
	return recoSetEntity;
	}
	private List<String> getZipsForBuySide(AddressInfo address, QuestionSet qs) {
	log.debug("AgentRecoService.getZipsForBuySide questionSet -> {}", qs);
	return address.getZip() == null && qs.getAdditionalZip() != null
	? Collections.singletonList(qs.getAdditionalZip())
	: ListUtils.getFirstIfOnlyOne(questionSetService.getBuySideZipCodes(qs));
	}
	private List<AgentMatch> getAgentMatches(List<AgentReferral> agentsReferral, List<RankedRecommendationTypeAgent> agents) {
	log.debug("AgentRecoService.getAgentMatches agentsReferral -> {}", agentsReferral);
	Map<Long, AgentPointsType> agentPointsByAgentId = agents.stream().flatMap(r -> r.getAgentsRecoPoints().stream())
	.collect(Collectors.toMap(AgentRecoPoints::getAgentId, a -> new AgentPointsType(a.getPoints(), a.getAgentType(), a.getPolePositionByAdmin(), a.getRoiBoosted()), (o, o2) -> o));
	return agentsReferral.stream().map(r -> {
	AgentType agentType = Optional.ofNullable(agentPointsByAgentId.get(r.getAgent().getPartyId())).map(AgentPointsType::getAgentType).orElse(UNKNOWN);
	Long agentPoints = Optional.ofNullable(agentPointsByAgentId.get(r.getAgent().getPartyId())).map(AgentPointsType::getPoints).orElse(null);
	Boolean polePositionByAdmin = Optional.ofNullable(agentPointsByAgentId.get(r.getAgent().getPartyId())).map(AgentPointsType::getPolePositionByAdmin).orElse(null);
	Boolean roiBoosted = Optional.ofNullable(agentPointsByAgentId.get(r.getAgent().getPartyId())).map(AgentPointsType::getRoiBoosted).orElse(null);
	return new AgentMatch(r.getAgentReferralId(), r.getAgent().getPartyId(), agentType, false, null, agentPoints, polePositionByAdmin, roiBoosted);
	}).collect(toList());
	}
	private List<AgentReferral> getAgentReferrals(Long consumerId, Boolean buySide, Consumer consumer, QuestionSet qs, AddressInfo address, Double avmAvm, List<RankedRecommendationTypeAgent> rankedAgents, Long recoSetId, RecommendationSource recoSource, Long propertyId) {
	log.debug("AgentRecoService.getAgentReferrals consumerId: {} - buySide: {}", consumerId, buySide);
	List<Long> agentsIds = rankedAgents.stream()
	.flatMap(rankedAgent -> rankedAgent.getAgentsRecoPoints().stream().map(AgentRecoPoints::getAgentId))
	.collect(toList());
	Map<Long, List<String>> featuredTerritoriesByAgentId = agentClient.findAgentsByIds(agentsIds).stream()
	.collect(Collectors.toMap(Agent::getAgentId, Agent::getFeaturedTerritory));
	Map<Long, Long> mapResponses = ListUtils.groupByWithOverwrite(agentClient.getAgentsByIds(agentsIds),
	AgentReloDirectorResponse::getAgentId,
	AgentReloDirectorResponse::getReloDirectorId);
	List<AgentReferral> listForUpsert = new ArrayList<>();
	List<AgentReferral> agentReferrals = rankedAgents.stream()
	.flatMap(ra -> ra.getAgentsRecoPoints().stream().map(arp -> {
	AgentReferral agentReferral = new AgentReferral();
	agentReferral.setAgent(new ReferralParty(arp.getAgentId(), ReferralType.AGENT));
	agentReferral.setAddressInfo(address);
	agentReferral.setAvgAvm(avmAvm);
	agentReferral.setReloDirectorId(mapResponses.get(arp.getAgentId()));
	if (agentReferral.getReloDirectorId() != null) {
	agentReferral.setReloAssignmentDate(Instant.now());
	}
	findAddressQuestionResponse(qs).map(QuestionResponse::getPropertyId).ifPresent(agentReferral::setPropertyId);
	agentReferral.setBuySideReferral(buySide);
	agentReferral.setReferralConsumer(new ReferralConsumer(consumerId, qs.getQuestionSetId(), recoSetId));
	agentReferral.setReferralStatus(PASSIVE);
	agentReferral.setType(ReferralType.AGENT);
	Boolean forFeaturedAgent = featuredTerritoriesByAgentId.getOrDefault(arp.getAgentId(), Collections.emptyList())
	.contains(address.getZip());
	agentReferral.setForFeaturedAgent(forFeaturedAgent);
	agentReferral.setRecoSetId(recoSetId);
	agentReferral.setRecommendationSource(recoSource);
	agentReferral.setPropertyId(propertyId);
	if (consumer.getLeadMatchInfo() != null && TRUE.equals(consumer.getLeadMatchInfo().getNeedToAutoDql())) {
	PortalStatusInfo dqlPortalStatusInfo = new PortalStatusInfo();
	Instant currentDate = Instant.now();
	dqlPortalStatusInfo.setStatus(agentReferral.getReferralStatus());
	dqlPortalStatusInfo.setFriendlyStatus("NONE");
	dqlPortalStatusInfo.setLastModifiedDate(currentDate);
	dqlPortalStatusInfo.setStatusUpdateDate(currentDate);
	dqlPortalStatusInfo.setOppStageStatus("DQL");
	dqlPortalStatusInfo.setOppSubStatus("Bad Contact Info");
	dqlPortalStatusInfo.setPortalSection(HIDE);
	agentReferral.addPortalStatusInfo(dqlPortalStatusInfo);
	}
	if (!ConsumerSource.OPS_TEAM.equals(consumer.getSource())) {
	listForUpsert.add(agentReferral);
	}
	return agentReferral;
	}))
	.collect(toList());
	List<AgentReferral> upsertedList = agentReferralClient.upsertAgentReferrals(listForUpsert);
	upsertedList.addAll(agentReferrals);
	return upsertedList.stream().filter(agentReferral -> agentReferral.getAgentReferralId() != null).collect(toList());
	}
	public Page<AgentRecoSet> findAllAgentRecoSetsByConsumerId(Long consumerId, Boolean buySide, Pageable pageable) {
	Page<AgentRecoSetEntity> result = Optional.ofNullable(buySide)
	.map(bs -> agentRecoSetRepository.findAllByConsumerIdAndBuySide(consumerId, bs, pageable))
	.orElseGet(() -> agentRecoSetRepository.findAllByConsumerId(consumerId, pageable));
	if (result.getTotalElements() == 0) {
	throw new NotFoundException("Agent reco sets not found");
	}
	return result.map(agentRecoSetMapper::mapEntity);
	}
	public AgentRecoSet findAgentRecoSet(Long recoSetId) {
	return agentRecoSetRepository.findByRecoSetId(recoSetId)
	.map(agentRecoSetMapper::mapEntity)
	.orElseThrow(() -> new NotFoundException("Cannot find agent reco set by id " + recoSetId));
	}
	public AgentRecoSet getLatestAgentReco(Long consumerId, RecommendationSource recoSource) {
	AgentRecoSet lastAgentRecoSet = Optional.ofNullable(customAgentRecoSetRepository.findLatestSellSideRecoSet(consumerId))
	.map(agentRecoSetMapper::mapEntity)
	.orElseThrow(() -> new NotFoundException("There is no latest agent reco for consumer - " + consumerId));
	return getMergedAgentRecoSet(lastAgentRecoSet, recoSource);
	}
	private AgentRecoSet getMergedAgentRecoSet(AgentRecoSet lastAgentRecoSet, RecommendationSource recoSource) {
	AgentRecoSet freshAgentRecoSet = generateFreshAgentReco(lastAgentRecoSet, recoSource);
	if (freshAgentRecoSet.getAgentRecoSetId().equals(lastAgentRecoSet.getAgentRecoSetId()))
	return lastAgentRecoSet;
	// if recoSet contains only concierge further actions don't make sense
	if (freshAgentRecoSet.getMatchAgents().size() == 1)
	return freshAgentRecoSet;
	List<AgentMatch> agentMatches = mergeMatchAgents(lastAgentRecoSet.getMatchAgents(), freshAgentRecoSet.getMatchAgents(), freshAgentRecoSet.getAgentRecoSetId());
	freshAgentRecoSet.setMatchAgents(agentMatches);
	agentRecoSetRepository.findByRecoSetId(freshAgentRecoSet.getAgentRecoSetId())
	.ifPresent(reco -> {
	reco.setMatchAgents(agentMatches);
	agentRecoSetRepository.save(reco);
	});
	return freshAgentRecoSet;
	}
	public List<AgentMatch> mergeMatchAgents(List<AgentMatch> lastAgentMatch, List<AgentMatch> newAgentMatch, Long recoSetId) {
	Map<Long, AgentMatch> result = new LinkedHashMap<>();
	Optional<AgentMatch> concierge = newAgentMatch.stream()
	.filter(a -> a.getAgentId() == 0)
	.findFirst();
	Map<Long, AgentMatch> agentMatchWithActiveReferrals = getAgentMatchWithActiveReferrals(lastAgentMatch);
	updateRecoSetIdInActiveReferralsIfNeeded(agentMatchWithActiveReferrals, newAgentMatch, recoSetId);
	result.putAll(agentMatchWithActiveReferrals);
	Map<Long, AgentMatch> featuredNew = new LinkedHashMap<>();
	if (result.size() < MAX_AGENT_MATCH_SIZE) {
	featuredNew = newAgentMatch.stream()
	.filter(a -> a.getAgentType() == FEATURED_AGENT)
	.limit(MAX_AGENT_MATCH_SIZE - result.size())
	.collect(Collectors.toMap(AgentMatch::getAgentId, a -> a));
	if (result.size() + featuredNew.size() < MAX_AGENT_MATCH_SIZE) {
	List<Long> featuredIds = featuredNew.values().stream().map(AgentMatch::getAgentId).collect(toList());
	Map<Long, AgentMatch> otherSorted = newAgentMatch.stream()
	.filter(am -> !result.containsKey(am.getAgentId())
	&& !featuredIds.contains(am.getAgentId())
	&& !am.getAgentId().equals(CONCIERGE_ID))
	.sorted((o1, o2) -> o2.getPoints().compareTo(o1.getPoints()))
	.limit(MAX_AGENT_MATCH_SIZE - result.size() - featuredNew.size())
	.collect(Collectors.toMap(AgentMatch::getAgentId, a -> a));
	result.putAll(otherSorted);
	}
	}
	List<AgentMatch> resultValues = new ArrayList<>(result.values());
	resultValues.addAll(featuredNew.values());
	List<AgentMatch> res = resultValues.stream()
	.sorted((o1, o2) -> {
	AgentType o1AgentType = o1.getAgentType();
	AgentType o2AgentType = o2.getAgentType();
	if (o1AgentType == o2AgentType) {
	return Long.compare(o2.getPoints(), o1.getPoints());
	} else {
	return Integer.compare(o2AgentType.getRank(), o1AgentType.getRank());
	}
	})
	.collect(toList());
	concierge.ifPresent(res::add);
	return res;
	}
	private void updateRecoSetIdInActiveReferralsIfNeeded(Map<Long, AgentMatch> agentMatchWithActiveReferrals, List<AgentMatch> newAgentMatch, Long recoSetId) {
	List<Long> newAgentMatchAgentIds = newAgentMatch.stream().map(AgentMatch::getAgentId).collect(toList());
	List<Long> referralIds = agentMatchWithActiveReferrals.values().stream()
	.filter(a -> !newAgentMatchAgentIds.contains(a.getAgentId()))
	.map(AgentMatch::getAgentReferralId)
	.collect(toList());
	if (referralIds.size() == 0) {
	agentReferralClient.updateRecoSetId(new UpdateRecoSetIdRequest(referralIds, recoSetId));
	}
	}
	private Map<Long, AgentMatch> getAgentMatchWithActiveReferrals(List<AgentMatch> lastAgentMatch) {
	Set<Long> referralIds = lastAgentMatch.stream()
	.filter(a -> !a.getAgentId().equals(CONCIERGE_ID))
	.map(AgentMatch::getAgentReferralId).collect(Collectors.toSet());
	List<Long> agentIdsWithActiveReferral = agentReferralClient.findAllAgentReferralByIds(new AllReferralsByIdsRequest(referralIds)).stream()
	.filter(referral -> ACTIVE_STATUSES.contains(referral.getReferralStatus()) && ACTIVE_SUB_STATUSES.contains(referral.getSubStatus()))
	.map(agentReferral -> agentReferral.getAgent().getPartyId())
	.collect(toList());
	return lastAgentMatch.stream()
	.filter(a -> agentIdsWithActiveReferral.contains(a.getAgentId()))
	.collect(Collectors.toMap(AgentMatch::getAgentId, a -> a));
	}
	private static Set<String> getActiveStatusOrSubStatus(Map<String, Set<String>> allStatuses) {
	return allStatuses.entrySet().stream()
	.filter(es -> es.getKey().equals(ReferralStatusEnum.CurrentStatus.ACTIVE.name()))
	.map(Map.Entry::getValue)
	.flatMap(Collection::stream)
	.collect(Collectors.toSet());
	}
	public AgentRecoSet getLatestBuySideAgentReco(Long consumerId, RecommendationSource recoSource) {
	AgentRecoSet lastAgentRecoSet = Optional.ofNullable(customAgentRecoSetRepository.findLatestBuySideRecoSet(consumerId))
	.map(agentRecoSetMapper::mapEntity)
	.orElseThrow(() -> new NotFoundException("There is no latest buy-side agent reco for consumer - " + consumerId));
	return getMergedAgentRecoSet(lastAgentRecoSet, recoSource);
	}
	// private static <T> Predicate<T> distinctByKey(Function<? super T, Object> keyExtractor) {
	// Map<Object, Boolean> map = new ConcurrentHashMap<>();
	// return t -> map.putIfAbsent(keyExtractor.apply(t), Boolean.TRUE) == null;
	// }
	private Optional<QuestionResponse> findAddressQuestionResponse(QuestionSet questionSet) {
	log.debug("AgentRecoService.findAddressQuestionResponse consumerId: {}, questionSet: {}", questionSet.getConsumerId(), questionSet.getQuestionSetId());
	return questionSet.getQuestionResponses()
	.stream()
	.filter(r -> ADDRESS_QUESTION.contains(r.getQuestionId()))
	.findFirst();
	}
	public Set<ConsumerIdsBuySide> findConsumerAndBuySideForRefreshing(Double frequencyRate, Instant startFrom) {
	Date dateTo = Date.from(Instant.now().minus(Duration.ofDays(7)));
	Set<ConsumerIdsBuySide> sortedConsumersForUpdate = customAgentRecoSetRepository.findConsumerAndBuySideByCriteria(Date.from(startFrom), dateTo);
	if ((sortedConsumersForUpdate.size() * frequencyRate) == 0) {
	return Collections.emptySet();
	}
	List<ConsumerIdsBuySide> result = getCheckedConsumerIdsBuySides(new ArrayList<>(sortedConsumersForUpdate), frequencyRate);
	return new HashSet<>(result);
	}
	private List<ConsumerIdsBuySide> getCheckedConsumerIdsBuySides(List<ConsumerIdsBuySide> consumerIdsBuySides, Double frequencyRate) {
	List<Long> consumerIdsWithoutProperty = consumerIdsBuySides.stream()
	.filter(a -> !a.getBuySide() && a.getPropertyId() == null)
	.map(ConsumerIdsBuySide::getConsumerId)
	.collect(toList());
	Map<Long, Long> consumerIdPropertyId = consumerClient.findConsumersBySort(new AllConsumersByIdsRequest(new HashSet<>(consumerIdsWithoutProperty)), new PageRequest(0, Integer.MAX_VALUE, new Sort("none")))
	.stream()
	.filter(a -> a.getPropertyId() != null)
	.collect(Collectors.toMap(Consumer::getConsumerId, Consumer::getPropertyId));
	consumerIdsBuySides
	.forEach(a -> {
	if (!a.getBuySide() && a.getPropertyId() == null) {
	a.setPropertyId(consumerIdPropertyId.getOrDefault(a.getConsumerId(), null));
	}
	});
	List<ConsumerIdsBuySide> result = consumerIdsBuySides.stream()
	.filter(a -> !(!a.getBuySide() && a.getPropertyId() == null))
	.collect(toList());
	if (result.isEmpty()) return Collections.emptyList();
	List<ConsumerIdsBuySide> consumerIdsBuySidesFromReport = reportClient.getConsumersForGenerateFeaturedRecos(new ArrayList<>(result));
	return consumerIdsBuySidesFromReport.isEmpty()
	? Collections.emptyList()
	: consumerIdsBuySidesFromReport.subList(0, (int) (consumerIdsBuySides.size() * frequencyRate));
	}
	public Map<Long, Long> getCountOfAgentInReco(List<Long> referralIds) {
	List<AgentRecoSetEntity> recos = agentRecoSetRepository.findFirstByConsumerIdAndBuySide(referralIds);
	Map<Long, Long> countOfAgentByReferralId = new HashMap<>();
	for (AgentRecoSetEntity reco : recos) {
	List<Long> refIds = reco.getMatchAgents().stream()
	.map(AgentMatch::getAgentReferralId)
	.collect(toList());
	List<Long> common = referralIds.stream()
	.distinct()
	.filter(refIds::contains)
	.collect(toList());
	common.forEach(com -> {
	countOfAgentByReferralId.put(com,
	(long) Optional.ofNullable(reco.getMatchAgents()).map(List::size)
	.map(a -> a.equals(0) ? 0 : a - 1)
	.orElse(0));
	});
	}
	return countOfAgentByReferralId;
	}
	private void sendRealogyLead(List<RankedRecommendationTypeAgent> rankedAgents, Consumer consumer) {
	log.debug("AgentRecoService.sendRealogyLead consumer: {}", consumer.getConsumerId());
	try {
	final Long NATHAN_GARZA_RELO_DIR_ID = 388L;
	boolean oneOfNotSgdAgentsBelongToReloAndOffice = rankedAgents
	.stream()
	.flatMap(rankedAgent -> rankedAgent.getAgentsRecoPoints().stream())
	.filter(rankedAgent -> !FEATURED_AGENT.equals(rankedAgent.getAgentType()))
	.anyMatch(agentRecoPoints -> NATHAN_GARZA_RELO_DIR_ID.equals(agentRecoPoints.getReloDirectorId()) && agentBelongsTo_iLeads(agentRecoPoints));
	long featuredAgentsCount = rankedAgents
	.stream()
	.flatMap(rankedAgent -> rankedAgent.getAgentsRecoPoints().stream())
	.filter(rankedAgent -> FEATURED_AGENT.equals(rankedAgent.getAgentType()))
	.count();
	if (oneOfNotSgdAgentsBelongToReloAndOffice && featuredAgentsCount < 2)
	realogyService.sendAsyncRealogyLeadRequest(consumer, false);
	} catch (Exception e) {
	log.error("Error sending lead request to realogy for consumer {}. Error {}", consumer.getConsumerId(), e.getMessage());
	e.printStackTrace();
	}
	}
	private boolean agentBelongsTo_iLeads(AgentRecoPoints agentRecoPoints) {
	final String ILEADS = "ileads";
	if (
	agentRecoPoints.getHsfIdentifiers() != null
	&& agentRecoPoints.getHsfIdentifiers().getAffiliateId() != null
	&& agentRecoPoints.getHsfIdentifiers().getAffiliateId().toLowerCase().contains(ILEADS)
	)
	return true;
	if (
	agentRecoPoints.getBrokerageInfo() != null
	&& agentRecoPoints.getBrokerageInfo().getBrokerageName() != null
	&& agentRecoPoints.getBrokerageInfo().getBrokerageName().toLowerCase().contains(ILEADS)
	)
	return true;
	return false;
	}
	private Map<AvmProviderType, AvmDataResponse> findAvmByProviders(CompletableFuture<List<AvmResponse>> futureAvm) {
	if (futureAvm == null)
	return null;
	try {
	List<AvmResponse> result = futureAvm.get();
	return ListUtils.groupByWithOverwrite(result.stream().map(AvmResponse::getResponse)
	.filter(Objects::nonNull)
	.filter(v -> v.getValue() != null)
	.collect(toList()), AvmDataResponse::getAvmProvider);
	} catch (Exception ignore) {
	return Collections.emptyMap();
	}
	}
	@Data
	@AllArgsConstructor
	private static class AgentPointsType {
	private Long points;
	private AgentType agentType;
	private Boolean polePositionByAdmin;
	private Boolean roiBoosted;
	}
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