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AuHHoTanus. B pamkax mporecca COBEpPIICHCTBOBAHHS 3KOCHCTEMBI Pa3pabOTKH MPHIONKEHUH st
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Abstract. As part of the process of improving the application development ecosystem for various Huawei
devices the company is working on a new programming language. The principal feature of the new language
is the support of component-oriented programming (COP), by which we understand the possibility of
assembling (an essential part) of the program from ready-made components. One of the steps in the
direction of COP is, from our point of view, the right choice of OOP features. In the current work, we do
not consider COP directly, focusing on the OO paradigm implementation. Currently, the situation with the
OO paradigm is quite confusing. In fact, there is no consensus in the IT community on what OOP is. Suffice
it to note that OOP in Go and Rust is fundamentally different from OOP in C++ and Java. Languages with
object orientation based on classes and implementation inheritance (CLOP languages, where CLOP —
Class-Oriented Porgramming) are criticized for the lack of flexibility and for the problems of developing
reusable components. As component’s reusing is important for us, we propose OOP features that are non-
CLOP and allows one to implement objects that can be extended (by adding methods) without the need to
make changes to the source code of the object and with minimal recompilation of clients.
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1. BeedeHue

B pamxax mpomecca COBEpIIEHCTBOBAHUS 3KOCHCTEMBI Da3pabOTKH NPHIOKCHUH A
pa3nu4HBIX ycTpoiicTB Huawei kommanus paboTaeT HaJl HOBBIM SI3BIKOM IPOIPaMMUpPOBAHUSL.
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[IpuHIMITUATBHON YaCcThIO 3KOCHCTEMBI NODKHA OBITh YHH(UIIMPOBAHHAS, IPYKETIOOHAs K

pa3paboTunkaM cpefa pa3pabOTKH, 00ecIeduBaroIas pa3paboTKy MyIbTH-ILIaT(OPMEHHBIX

MPUIOKEHUN M BBICOKHI YPOBEHb IIOBTOPHOTO HCIIOJIb30BAHUSI.

Pabora HaJ SI3BIKOM M 3KOCHCTEMON HAET B HECKOJIBKHUX HAIIPABICHUSIX:

e cOop u aHanM3 TpebOoBaHUl pa3pabOTUNKOB,;

® TPOAYMBIBAHHE METPUK M pa3paboTKa CHUCTEMBl HW3MEPEHHH, MO3BOJAIOMEH C
YIOBIICTBOPUTENIBLHON CTENEeHb 00BEKTUBHOCTH CPABHUBATh XapaKTECPHUCTUKH IKOCUCTEMBI
Y TPUIOKEHUH, B TOM MPOAYKTHBHOCTH pa3paOd0TYMKOB U 3(PHEKTHBHOCTh PUIIOKECHUH B
LIMPOKOM CMBICTIC, BKJIIOYAsl TPOU3BOIUTEIBHOCTD, TOTPEOICHHE YJHEPTHHU, TAMSITH H T.I1.;

e  pa3paboTKa MPOTOTHIIOB S3bIKA, KOMIHMJISATOPA, OMOIMOTEK U CPEIbl MCIIOTHEHHUS.

[lpuHIMmIanEHOM  YepTo  HOBOIO  s3BIKA MBI BHOWM  CPEICTBA  KOMIIOHEHTHO-

opuentupoBanHoro nporpammuposanus (COP — Component-Oriented Programming) [1], mox

KOTOPBIM MBI IIOHUMAaeM BO3MOKHOCTb COOPKH (CYIIECTBEHHON YaCTH) IPOTPaMMEI M3 TOTOBBIX

KoMmnoHeHT. OxgHuM u3 maroB B HampasieHun COP sBnsercs, ¢ Hamell TOYKM 3peHHs,

MpaBUIIbHBIA BBIOOpP cpeactB OOP.

2. [Nodxo0 k OOP

B Tekymeit pabote Mbl He paccmarpuBaeM COP Hampsamylo, cocpegoTtoumBliucs Ha OO
napaaurme. 3aMeTuM, 4YTO B HacTosimee Bpems, cutyauuss ¢ OO mapagurmoil BecbMa
3anyTaHHas. [1o cytw, B IT coobmiecTBe OTCYTCTBYET 00lIee MOHUMaHUE TOro, 4To Takoe OOP.
Joctarouno ormetuts, yto OOP B si3b1kax Go [2, 3] u Rust [4,5] npuHIMIIHaIbHO OTIHYAETCS
or OOP B s3pikax C++ u Java. Ecnu nmo6aButek k cnmcky si3eikoB Lua [6,7] u EO (Elegant
Objects) [8,9], Mbl yBuauM, uTo ciioBoM OOP Ha3bIBalOTCS CYIIECTBEHHO pa3HbIe M YacTo
MIPOTHBOIIOJIOKHBIE TOAXOABl. I WUIIOCTpAauWM TPHUBEAEM CPABHUTENBHYIO TaOIHILy
KOHCTPYKIIHH sI36IKOB (Tab1. 1):

Tabn. 1. CpasHenue koHcmpykyuii 065eKmHO-0PUEHMUPOBAHHBIX A3bIKOB

Table 1. Comparison of constructions of object-oriented languages

Kouncrpykuus C+t+ | Java Go Rust | EO Lua
Kiaccsl + + - - - R
MeTozpl ¥ aTpHOYTHI KiIacca + + - - - -
Hurepdeiics - + + + + -
HacnenoBanue abctpakuuii win + + - + + -
uHrepdeiicon
HacneoBanue peanusanuu + - - - - -
SIBHas HOJIEPKKA HEU3MEHSIEMOCTH - - - + + -
(immutability)
JluHaMudecKoe co3aHue KIaccoB - - - - - + (ananoros
KJIACCOB)

3ameruM, uto s C++/Java HacienoBaHHME peaM3allMd SBISETCS NPUHIMWIHAIBHBIM WU
HEO0OXOIMMBIM MEXaHU3MOM, a aBTOPbI Go, Rust n EO cYHTaOT 3TOT MEXaHU3M HEZIOMYCTHMBIM.
Bropouem, He Oynmem paccyxnate 060 OOP BooOmne, BCIOMHUM IEpEYHCIICHHBIE BBINIE
TpeOOBaHMSA K S3BIKY, KOTOpBIC BKIIOYAIOT IMPOAYKTHBHOCTH pa3pabOTYMKa ¥ IOIJIEPIKKY
MTOBTOPHOTO MICIIOJIB30BaHUSL.
Kak u3BeCTHO, SI3bIKH, B KOTOPBIX 00BEKTHO-OPUEHTHPOBAHHOCTh OCHOBAaHA Ha Kiaccax (s
storo Bapuanta OO Oynem ucrons3oBats a00peBuarypy CLOP — Class-Oriented Programming
[10]), kpuTukytoTcst (B TOM 4YHCIE) 3a OTCYTCTBHE T'MOKOCTH M 3a IMpoOJIeMbl pa3paboTKu
TIOBTOPHO UCTIONB3yeMbIX KoMmrioHeHT [11,12,13,14,15,16]. [IpuBenem u3BecTHytO 1utary Jxo
Apmctponra (Joe Armstrong), aBTopa si3bika Erlang:
1 think the lack of reusability comes in object-oriented languages, not in functional
languages. Because the problem with object-oriented languages is they 've got all this implicit
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environment that they carry around with them. You wanted a banana but what you got was
a gorilla holding the banana and the entire jungle.!
HcrounnkoM mpoOneMsl sBIsieTcs HaciemoBaHue peann3anud. Kak Mel BummM, OO s3BIKH
HOBOT'0 MOKOJICHHSI OTKa3bIBAIOTCS OT KJIACCOB U OT Hacjeq0BaHus peanu3aunu. Y, Tem caMbiM,
MO3BOJIAIOT N30aBUTHCS WIIH CETaTh MEHee OCTPOH MpobieMy 100aBIeHNs TOPIILT U JOKYHITIeH
K OaHaHy.
[Tonumast 3T0, MBI MOXKEM clleNaTh MepBbli mar k onpeneneruio OOP B HOBOM s3bIKE — ATO
otka3 or CLOP u ot HacjieloBaHusl peaiM3anmii.
Bropoit mar cieayer M3 MOHUMAHUSI TOTO, YTO BO3MOXKHOCTh MOBTOPHOTO HCIIOJIE30BAHUS
KOMIIOHEHTOB (compile once, use everywhere) Ui pasHBIX YCTPOMCTB CyIIECTBEHHO
yBeanuuBaeT 3¢¢ekrtuBHOocTE COP. YacTHBIM CIEICTBHEM OSTOTO MOHMMAHUS, SBIISETCS
TpeGoBaHHe paclIMpeHUs1 00bEKTOB (IOOABICHUS METOJOB) 0e3 HeOOXOAUMOCTH BHECCHUS
U3MEHEHHUH B UCXOHBIN KO ¥ ¢ MUHUMHU3AIMEH NepeKOMITHIISLIHN.
Paccmotpum mpumep. Omnpenenum CTpyKTypy JaHHBIX List ¢ MeTogamu Insert U Remove
(B HEKOTOPOM YCJIOBHOM CHHTAKCHCE):
List = struct {
fn (1: list) Append(e: Element)
fn (1: list) Remove(e: Element)
}
[IpeanonoxuM, YTO HEKOTOPBHIM IPHIOKEHUs, HCIONb3ylomMM List, HyXHa onepauus
J06aBIeHUs CIKCKA K CIIHCKY. PaccMOTpUM criocoObl peanu3anu.
Cnoco6 1. Onepanus peann3oBaHa GpyHKIHEH, BHEIIHEH MO0 OTHOIICHHUIO K 00beKkTy List: fn
AppendList (to: list, from: list), ucmomesyiomei to.Append U UTepaTop s
00xo1a 31emMeHToB from.
B Takoii peanuzaiym ecth HECKOJIBKO HEOCTATKOB:
1. ¢ysxuuto AppendList Hag0 HMIOPTUPOBATh [OIOMHUTENPHO (M 3HaTh O €€
CYIECTBOBaHUM);
2. OTCYTCTBHE OIHOPOIHOCTH: BBI30B (YHKIMH AppendList ominyaeTrcs OT BHI30Ba
Append,;
3. IlpousBomutensHOCTh OTAENbHOM GyHKIUM AppendList ckopee BCero, Xyxe, ueMm
METO0/1a, B KOTOPOM MOKHO MCIIOJIb30BaTh AT peatn3alyu.
Cnocod 2. Brnucare AppendList B List. D10 u30aBiuser OT NEPEYHCICHHBIX BBIIIES
HEJOCTAaTKOB, HO MPHUBOAWT K H3MEHEHHIO HCXOJHOTO KOJa M K HEOOXOIUMOCTH
MEPEKOMIMIISIIIMK BCEX MPOTPAMMHBIX YacTeH, HCIONB3YIOmuX List.
O0a 3THX crocoba HaM He TIOIXOIAT, Mbl XOTHM 00ECICYHTh PACHIMPEHUE, HE KOMIIPOMETUPYS
MPOU3BOJAUTENFHOCTE U 0€3 HEOOXOAMMOCTH TMEPEKOMIMIAIMU TEeX 4YacTeil, KOTOphle He
UCTIONB3YI0T AppendList.
Cnoco6 3. TIpenyaraemoe perieHre OCHOBaHO HA W3BECTHOM IOJXO0JE: YTOOBI OOBEIUHUTHCS,
HAJ0 PpEHIUTEIbHO pa3MeXeBaTbcs. BplaeauM  cienyromuye aToMapHble  (OTAEIbHO
KOMITWJINPYEMbI€) CYLIIHOCTH:
e ompeneneHue List Kak CKPBITOTO THIIA;

® CIpyKTypa JaHHBIX List:impl, KoTopas ompejenser CrHoco0 pealn3alud CIHCKA —
UCHOJIb3Ys MACCHB HMIJIM OJJHOCBSI3HBIN CIIUCOK HIIM YTO-TO TPETHE;

! Tepesox: S xymaro, 4TO OTCYTCTBHE BOSMOXKHOCTH IOBTOPHOTO HCIIOIh30BAHKS CBOHCTBEHHO 00HEKTHO-
OpPHEHTHPOBAHHBIM, a He (DYHKIMOHAIBHBIM si3bIKaM. [1pobiiemMoii 00bEKTHO-OPUEHTHPOBAHHBIX A3BIKOB
SIBJISICTCSL TO, YTO C HHMH BCETJla CBsi3aHA HesiBHas cpena. Bbl xoTenu OaHaH, a IOJy4aeTe TOpPUILTY C
0aHaHOM U BCE JDKYHIJISIMH B IIPUQYY.
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®  OTIENbHO KaXKIBIH METOX clucka: Append, Remove. [l peanu3anyuu Kaxxaoro MeToja
ucnone3yercs List : impl.
Temneps cobepeM «0OBEKT» U3 COCTABHBIX YACTEH C MOMOIIBI0 0OBEAUHAIOMEH KOHCTPYKIINY,
KOTOPYIO MBI Ha3bIBAEM «USebox»:
usebox std.containers.list
export List:impl as List + Append + Remove;
Ilocne sToro pas3paboTdyMK, KOTOpBIM HMIOpTUpYeT std.containers.list, Moxer
HCTONB30BaTh List obmwenpuHsaThiM cnocodom: var 1: List; 1.Append ()
Jns nobGanenust metona AppendList ero Hago peaan3oBaTh (KaK OTACNBHYIO EIUHHILY
KOMITHJISILIUH, HCTIONB3yronTyro List : impl), a mocie 3Toro caenats HOBHIH usebox:
usebox std.containers.list2
export List:impl as List + Append + Remove + AppendList;
Tenepp Bo BceX MpOrpaMMHBIE 4YacTsX, KOTOpPbIM HyxkeH AppendList, Hazo H3MEHHUThb
HMIIOPT U MEPeKOMIMINPOBATh UX. Te jke 4acTH, KOTOpble UCIOIB3YIOT TONbKO Append (u
nepBbli usebox), He TpeOyroT U3MeHeHul U nepekoMmuanuu. Kpome Toro, orcyTcTByeT
IOyOnaupoBaHME KOJa, TaK Kak usebox — 3T0 KOHCTPYKLUsS BpeMeHH KoMIuminuu. B pamkax
OJIHOTO TNPUITOKECHUSA MOTYT MCIOJIb30BATHCS std.containers.list "
std.containers.1list2, HO KOJ METOIOB He OyJeT 1yONUpOBaTHCS.
IIpennaraemplii MEXaHU3M MPOTUBOPEYUT NPUBBIYHON MHKAINCYJISLIUY, U, HA MEPBBIN B3I,
YMEHBILAET HAAEKHOCTh IPOTrPaMM 3a CUET BO3MOXKHOCTH IOCTYIA K BHYyTPEHHEMY YCTPONUCTBY
List.
B nefictBUTENBHOCTH, MBI IPOCTO MPUBLIKIM U HE 3aMe4aeM CTPaHHOCTEH IpPUBBIYHON
(cratuueckoif) MHKancynanuu. Boobuie roBops, BMECTO MEXaHMYECKOH 3alIUTBI OT «BCEX),
3aIlUIIATh BHYTPEHHEE YCTPOUCTBO HANO OT TEX, KTO MOXKET €ro UCIOPTUTh. Mu oT Tex, KTo
HE aBTOPH30BaH.
Jlist onKMcaHHBIX aTOMapHBIX CYIIHOCTEH MOKHO BBIIEIMTh HECKOJIBKO YPOBHEN 0CTyNA:
®  JIOCTYII K CKpbITOMY (a0CTpakTHOMY THIy) Liist — JOCTYIIHO IJIsl BCeX pa3pabOTUUKOB;
®  JIOCTYI K KOy MeTOZa — ISl pa3paboT4nKa METOAa;
®  JOCTYI K pealu3ally CTPYKTypbl JaHHBIX AJIs1 UCTIOIb30BaHMs, HO HE Ul U3MEHEHUs — Ui
Ppa3paboTYNKOB METO/IOB;
® JIOCTYN K peajld3alliy CTPYKTyphl JaHHBIX AT U3MEHEHUs — JUIL Blajenblia koja (code
owner).
Tak kak B COBPEMEHHOH pa3pabOTKe BCErha HCIOIB3YIOTCS CHCTEMBI YHPaBICHUS KOAOM H
BEPCUSAMH, TEXHUUECKH MBI TOTOBBI K IEPEXOY K 3allUTe KOJa Yepe3 aBTOPU3alHIO.

3. 3aknrovyeHue

MsI onmcamy OAHY M3 4YepT HOBOTO SI3bIKa, ITOJE3HOCTh KOTOPOH ceidac mpoBepsieTcst ¢
HCIIOJIb30BaHHEM TIPOTOTHIIA KOMITHIIATOPA U cpeaibl HcmonHenus. [IpeqaraeMoe pemenue Bo
MHOT'OM ONUpAeTCs Ha MpeAblayInre paboTel aBTopa, cM. [17,18,19,20,21].
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