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BBeoeHne

@ /IHTerpmnpoBaHHble cpenbl pa3paboTku
npenocTaBnsAlOT MHOMO BO3MOXXHOCTEN
@ Pa3paboTyunKm nNaoxo 3HAKT 3T BO3MOXXHOCTH
@ 78% nonb3oBaTenen Intellij IDEA perynsapHo
ncronb3ytoT He 6onee 70 pencreun
@ Bcero paznuyHbix gencreun 6onee 1000
@ Cnocobbl 0byyeHunsa paspaboTynkos
e HenporpamMMmHble: NpuMepbl NCMOJIb30BaHUS,
TyTOpuanbl
o lMporpamMmHble: BCMJbIBalOLME OKHA, aHHOTaL MK
e [1ns nporpaMMHbIxX TpebyeTca pekoMeHaaTelbHas
cuctema
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O630p NOAXON0B K peKoMeHOaLUum KomMaHa

@ PekomeHaLMs camoi nonynspHont/lmpoko
MCMNOJIb3yeMOol KOMaHabl2

o [pocTble n achheKTUBHbIE
e [104TK He NepCoHaN3NpPOBaHHbIE

@ MeToabl, y4nTbIBaOWME NOPALOK U3YYEHUA
KOMaH[ eCTeCTBEHHbIM Cocobom?
e HeT goctynHom peanmnsaumn
@ Link Prediction3

e TpebyeT pa3meyeHHble AaHHble ana 0byvyeHus
e YcTynaet 6osiee No3gHMM UCCAe[0BaHUAM

1], Matejka et al. (2009), "CommunityCommands: Command
Recommendations for Software Applications”.

2 M. Emerson et al. (2012), "Improving software developers’
fluency by recommending development environment commands”.

3L. Xin et al. (2013) "Recommendation as link prediction in
bipartite graphs: A graph kernel-based machine learning approach”
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O630p NOAXON0B K peKoMeHOaLUum KomMaHa

@ CoDis n Co+Dis?

@ Jly4we Link Prediction
@ YunTbiBaeT NOPAOOK U3YyHYEeHUs KOMaHL,
@ HeT pocTynHom peannsauunm

@ PekoMeHaLuy y4eToOM KOHTecTa?
@ PekoMeHAaUWV B peasibHoM BpeMeHun®’

47. Sedigheh et al. "What to Learn Next: Recommending
Commands in a Feature-Rich Environment” (2015)

5G. Marko et al. (2017) "Context-Aware Integrated Development
Environment Command Recommender Systems”

6K. Damevski et al. (2018), "Predicting future developer behavior
in the IDE using topic models”

M. Schmidmaier et al. (2019), "Real-Time Personalization in
Adaptive IDEs”
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Tip of the Day

@ Tip of the Day BblgaeT cny4anHble COBETHI

Tip of the Day

To select multiple fragments in the column mode . press and hold
Windows and Linux) or {(on macOS), and drag your mouse:

a
b

.intValue{)
.intValue()

o o
+ +

v| Show tips on startup Close Open... Previous Tip Next Tip

@ PaccMoTpeHHble Noaxoabl UK He NpeanaralT
rOTOBYIO peasiM3auunio, Win He NoaxoaaT no
CMbICNy
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Llenb n 3agayn

Lensb: MNoBbiweHNe 3pPeKTUBHOCTN MEXAHN3MA
Tip of the Day B Intelli) IDEA no6asneHuem
pekoMeHaaTesIbHON CUCTEMBI

3apaum:

@ AHanm3 n obpaboTka AaHHbIX, HEO6X0AUMBbIX NS
reHepaunm pekoMeHaaumnmn

(*] Bbl60p n aHaanm3 nogxogdaLmnx aaropnTtMoB

@ Peanusaums BbibpaHHbIX aJArOPUTMOB U
nHTerpauuns B Intelli) IDEA

@ Anpobauns Ha TeCTOBbIX AaHHbIX U Ha peaibHbIX
rnosb3oBaTenAx
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HOCTyMnHblIe OaHHblIe

JNlorn nonb3osaTtenen Intelli) IDEA
@ 2860 nonb3oBaTtenen, 17 MaH 3anncen
@ Kaxkzas 3anncb COLEPXUT:
ID nonb3oBaTens
Bpems
ID rpynnbl cobbiTus, ID cobbiTus
HdononHunTenbHble AaHHbIe 0 COBLITUM, UMeloLLne
pa3HbIn popMaT ANS pa3HbIX FPynm.
e [laHHble, HepeneBaHTHbIe ans paboTbl (Hanpumep
KoL CTpaHbl)

CoBeTbl - HTML cannel ¢ TekcTom/m3obpakeHmnem

@ [pn fpemMOHCTpauMn coBeTa B Jlorax oTobpa)kaeTcsa nms
3Toro ganna

@ 3anwucen, NoKasbiBalOLWMX BbINOJIHEHMWE KOHKpPEeTHOro
coBeTa, HeT

Cn6LUOMuKH Ennceesa Mapwus PekomeHpauum B Intelli) IDEA



AHanns n obpaboTka gaHHbLIX O NOJIb30BaATENAX

@ BbbIN0 YaCTUYHO NOCTPOEHO BPYYHYO oToBparkeHune
mexay HTML dannamm c coBetamum 1 3anncamm B
Jlorax, oTpakawwmx gencrteme, npegnaraeMmoe B
coBeTe

@ bbina peannsosaHa obpaboTKa ABYX TUMOB
cobbiTnni: ui.tis n action

@ ui.tips - 3anncb 0 NOKasaHHOM coBeTe

@ o action 4allie BCero Mo>XKHoO oTCNegnTb
BbIMOJIHEHWE COBETa, NO3TOMY OCTasibHbl€ TUMbI
cobbITni 6GbINM NPONYLLEHDI

@ bblIM NoAcHNTaHbl pa3sindHble CTAaTUCTNYECKUE
OaHHble

e Hanpumep, nonb3osaTesib C BEPOATHOCTbIO 70%
3abbiBaeT pencrteme 3a 10 gHen, 4TO NCNOJIb3yeTCH
npu uabTpaLnm BXOAHbIX AAaHHbIX
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Bbibop anroputmos

BblyI pacCMOTpEHbI NONYNSiPHbIE aNrOPUTMbI B
pekoMeHAaTelbHbIX CUCTEMAX.

@ kNNS8

e [Mnoxo MacwTabupyeTcs, npu 60bLLIOM KOTMYECTBE
nonb3oBaTenen bynet menneHHo paboTaTb

@ Knactepusauma®
@ HenepcoHanM3nMpoBaHHbIN

8C. Bei-Bei (2017), "Design and Implementation of Movie
Recommendation System Based on Knn Collaborative Filtering
Algorithm”

9B. Sarwar (2002), "Recommender Systems for Large-scale
E-Commerce scalable neighborhood formation using clustering”
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Bbibop anroputmos

e dakTopusaumsa MaTpuubl npeanodYTeHninto
e Xopoulo nokasan cebs B apyrux obnacrax
pekoMeHaaunn
@ Bayesian Personalized Ranking?!!
o o yTBEPXAEHNIO aBTOPOB, MOMOXKET YNYYLLINTb
CpaKTopVBaLI,I/HO MaTpuMubl
@ mbpnaHble MmeTOabI

@ cnonb3yloTcsa BO MHOMMX yCMeLHbIX
peKOMeHAaTeNIbHbIX cucTemax!?
o Oby4yeHune BECOB - CaMbIl NONYNAPHbLIA MOAXOA,

10K, Yehuda et al. (2009), "Matrix factorization techniques for
recommender systems”

1R, Steffen et al. (2012), "BPR: Bayesian Personalized Ranking
from ImplicitFeedback”

12R, Bell et al. (2007), "The BellKor solution to the Netflix Prize”
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TpeboBaHNA K cucteme

BapuaHTbl peanmsauunu:
@ Ha sa3bike Java B koge Intelli) IDEA

e MoTpebyeT code review
o Pa3BepTbiBaHME U TECTUPOBAHME 3aAMYT MHOIO
BpeMeHM

@ BHewHU cepBuc Ha sA3bike Python

e bosble BpeMs oTBeTa Ha 3anpoc
@ MeHbLlue 3aBucumocTun oT IDEA (Tonbko
cornacoBaTb API)
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Peanusaung

Al TOPUTMBEI,
- _’ OopaboTunk OCHOBaHHBIC HA
‘— 3ampocoB HONYIAPHOCTH

KOMAaH]T

- =
: daxTopusanua
( YO N [ ) MaTpHIIEL
3arpy3'ml< PekoMeHIATETbHAS bazoBsrit \ J
I[B.HH_BIX CHCTEMa

amroput™ |,
\ L J - CotDis
JL &
PN e O6yueHne Becos

Hcxonsbie
| AaHHBIC |

https://github.com/JetBrains-Research/feature-recommendations
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https://github.com/JetBrains-Research/feature-recommendations

HeTann peannsauyunmn

@ bbina peannsoBaHa BO3MOXHOCTb AobaBneHus
nosib3oBaTesien Npu ncnosib3oBaHum Bayesian
Personalized Ranking ¢ chakTopusaumen matpuubl

@ Oby4yeHune BecoB

@ bbin peannsoBaH NoAxon, NCMOJb3YIOLLWA
JIVHEHYI0 perpeccuio
e bbina nposefeHa pgononHuTenbHas obpaboTka

OAHHbIX: MO NCXOOHbLIM JIoraM BblIM MOCTPOEHbI
napbl "nctopusa gencrtemm - copet”
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Bbi6bop MeTOO0B OLIEHKN Ka4yecTBa

@ offline: Knaccnyeckunn nogxon
e PaspeneHne nctopmun oencTeunii Nosb3oBaTeNs Ha
"00 pekomeHgaumun” n "nocne pekomeHgaumun”
e HeT npsiMmoro BAnSHUS peKkoMeHaauun Ha OenCcTBUS
e MeTon Mcnonb30BanCcs TOJIbKO Ha PaHHUX CTagansx
paboThl
@ offline: peannsoBaHHbIN NOAX0N4
@ BblIM ncnonb3oBaHbl Mapbl, aHaNOrNYHbIE
MOCTPOEHHbIM OJi1s1 afiropuTMa 0byyeHns BeCoB
@ bbinl peannsoBaH MHCTPYMEHT, cynTaowmn 7
Pa3JIN4HbIX METPUK Ka4eCTBa PaHXXNPOBaHNA
@ online TecTupoBaHune
@ Bbin peannsoBaH UHCTPYMeHT, obpabaTbiBatoLwUiA

noru, cobpaHHble Nocse NHTerpauum, n
CYMTaLWNA TOYHOCTb pekoMeHaaunm
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PesynbTaThl offline TecTnpoBaHmns

Anropnt™™ | map@5 | MRR@5 | To4yHOCTL nepBon

pekomeHpgauunun, %
TOP 0.49 0.25 16
PROB 0.50 0.25 18
WIDE 0.54 0.27 21
BPR 0.43 0.21 18
CODIS 0.45 0.22 15
RAND 0.03 0.02 0
WEIGHTS 0.55 0.27 21

TOP - camoe nonynsipHoe fencrTeune

PROB - cny4anHoe ¢ BEpOATHOCTbIO, MPOMNOPLMOHAIbHOM NMOMYASAPHOCTY
WIDE - caMmoe LUMpOKO NCMNOoJIb3yeMOe AENCTBNE

BPR - dpakTOpusauma matpuubl ¢ Bayesian Personalized Ranking

CODIS - anroputm Co+Dis

RAND - cny4ainHbin coBeT

WEIGHTS - anropuTtmMm, oby4atowinii Beca

HDaTtaceT: 74 napbl "ncropusa 4encTBnn - pekomeHgaumnsa”
Tip of the Day oo naHHon paboTbl: 0.4% none3HbixX
pekoMeHpauuni
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PesynbTaThl

@ [lpoBeneHbl aHann3 1 obpaboTka AaHHbIX O
noJib3oBaTensax

@ BbibpaHbl Hanbonee nogxoasALmMe anropmTMbl

@ PeannsoBaH CepBUC, FTEHEPUPYHIOLLMIA PpEKOMEHOaLU N no

3anpocy M NCMNOJb3YOLWNA pa3sinyHble
pekoMeHAaTesbHble aJIFOPUTMbI

@ lMNpoBeneHa anpobaunsa Ha TECTOBbIX AaHHbIX,
NoKasaBLlas, 4TO TOYHOCTb PEKOMEHAALNN
ysenu4ymnacb ot 0.4% no 21%

@ PekoMeHpaTesibHasa cuctema BHeapeHa B Intelli) IDEA

https://github.com/JetBrains-
Research/feature-
recommendations
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