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orJjisii WEB-OPIEHTOBAHUX KOMIIIJIATOPIB, IO 10UIJIBHO
BUKOPUCTOBYBATHU Y HABYAHHI BAKAJIABPIB IHPOPMATHUKHN

AnoTtanisi. CtaTTs mpuUCBsSYeHa MPoOiIeMi MIATOTOBKM MaWOyTHIX OakasiaBpiB
iH(popMaTHKH, 30KpeMa HaB4yaHHIO aucuuiuniHau «lIporpamyBanHs». BcraHosneHo,
110 JJ11 MalOyTHIX IPOrPaMiCTiB, [K 1 JUIsl BUNTENIB 1HHOPMATHUKH, JTyKE BAKIUBUM
€ 3HAHHS HE OJIHI€I, a JIEKUIIbKOX MOB IporpamyBaHHs. [IpoaHanizoBaHo pe3ynbTaTu
OMUTYBaHHS MIOO TOTO, SIKi 3 MOB MPOTPaMyBaHHS € Ha ChOTO/HI aKTyaJbHUM Ta SIKi
BapTO BMBYATH Y 3aKjajax BHUIIOI OCBITU OakamaBpamu iHpopmaTtuku. Came TOMY
METOI0 JaHOi CTaTTI € aHadi3 Ta TOPIBHMAJIbHA XapaKTEPUCTHUKA PIZHUX web-
OpIEHTOBAHUX KOMIUIATOPIB. i TOCATHEHHS MMOCTaBIECHOI METH OYJI0 BUKOPUCTAHO
Taki METOJM: BHUBUEHHS NPAKTUYHOrO JOCBIAY BHUKOPHUCTAHHS Web-Opi€HTOBaHUX
TEXHOJIOT1 HaBYaHHS OCHOB IPOTpaMyBaHHA MalOYTHIX y4yuTeiB 1HGOPMATHKH;
cucTemMaTtu3aiis W y3araabHeHHA. [IpoBemeHo aHami3 pi3HUX Web-OpiEHTOBaHUX
KOMITUJIATOPIB, sKI JocTymHi g0 Bukopuctanus: Cpp.Sh, stacked-crooked.com,
Onlinecompiler, Codepad.org, WandBox, ideone.com, Codechef, tutorialspoint.com,
a TaKoXX XMapo OpIEHTOBAHOro cepenoBuia po3pooku mporpam AWS Cloud 9.
HaBeneHno ix mepeBaru Ta HEJOJIKM. BCTaHOBIIEHO, IO PO3MVISIHYTI KOMIIUIATOPH
COpPOIIYIOTH POOOTY 3 TOWIYKY HEOOXITHOTO CepeloBUIIa MPOTrpaMyBaHHS,
3a0e3Meyyoud BHUBUYEHHS PI3HUX MOB TMPOTrpaMyBaHHA y €IWHOMY Wweb-
OpPIEHTOBAaHOMY CEPEIOBHIIII.

Kiro4doBi cioBa: web-Opi€eHTOBaHI KOMIUIATOPH, XMapo OpPIEHTOBAHE
CepelloBUIIlE  PO3POOKM  TporpaM, HaBuaHHS, OakamaBpu  1H(OPMATHUKH,
porpamMmyBaHHSI.

Beryn. AHani3z HaBUaJdbHMX IUIAHIB IMIJATOTOBKHM OakamaBpiB iHPopMaTHKU Hae
3MOTry 3pOOWTH BHCHOBOK, IO OJIHIEID 3 OCOOJHMBOCTEH MIiArOTOBKH OaKajlaBpiB
iH(pOpMAaTHKU € BUBYCHHSI JICKIJIBKOX MOB ITporpaMmyBaHHs [1]. Lle mosicHIOEThCS THM,
0 OUIBIIICTh BUIYCKHHKIB JAHOI CHEHIaJIbHOCTI HWAyTh NpalloBaTH HE JUIIE
BUMTEISIMU 1HQOpMaTuKH, a W mnporpamictamu B IT-xommanii. [lns maitOyTHIX
IPOrPAMICTIB, fK 1 JIJISl BUNTENIB 1HPOPMATHUKH, AY’KE BAXKJIMBUM € 3HAHHS HE OJHIE],
a JEKUIBKOX MOB IporpaMyBaHHsA. AK€ BUITYCKHHK 3akiany Bumoi ocsitu (3BO)
MaTuMe OLIBIIICTh IIAHCIB BIIAIITYBATHCh HAa POOOTY, SKIIO BIH BOJOJITUME
JEKiTbKOMa MOBaMH TIPOTpaMyBaHHS.

OnuTyBaHHS, MPOBEACHE cepell IUPEeKTOpiB Ta MeHemkepiB [T-kommaniii,
BUUTENIB 1H(OPMATUKHY, BUKIAJA4iB MpOrpaMyBaHHs, MOKa3ajao, WO MOMYJISIPHUMHU
MOBaMHU TMporpaMyBaHHd Ha naHud yac e€: Java, C++, C#, PHP, JavaScript
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(pe3yJibTaTH ONMUTYBAaHHS HpenacTaBieHl Ha puc. 1). Came TOMy BUBYEHHS JACKUIBKOX
MOB TIpOrpaMyBaHHs OakajgaBpamMu 1HGOPMATHKH € TOCUTh aKTyaTbHUM MTUTAHHSIM.
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Puc. 1. Pe3ynbratu onuTyBaHHS 100 MOMYJISIPHOCTI MOB IIPOrpaMyBaHHS

J71st BUBUEHHS IEKIIBKOX MOB IIPOrpaMyBaHHS HE 3aBXAM € 3pyUYHUM TOU (PaxT,
IO JIJISl PI3HUX MOB MPOrpaMyBaHHS BUKOPUCTOBYIOTHCS PI3HI KOMIIUIATOPH. AJKe
O3HAHOMJICHHSI 3 HOBHUM KOMIIUISITOPOM 3aiiMa€ 4ac, 1 HE 3aBXKIW KOMIIUIATOP €
3pYyYHHM JIJIs1 KIHIIEBOTO KOpHCTyBaua (Tiporpamicrta) [7].

Came i1 yHUKHEHHS TaKMX MOMEHTIB TIOCTIIHO CTBOPIOIOTBCS Ta
OHOBJIIOIOTHCS Web-opieHTOBaH1 KoMIUIATOPH [8].

Came TOMy MeTOI [aHOI CTaTTl € aHall3 Ta NOPIBHSJIbHA XapaKTEpUCTHKA
pi3HHX Web-Opi€HTOBaHUX KOMIIUISITOPIB.

3aBAaHHs JOC/IIUKEHHS TOJSIrae y TOMY, 1100 MPOBECTH ACTaIbHUI aHali3
ICHyIOYMX  Web-OpIEHTOBaHMX  KOMIUISTOpPIB  JJiA  HaBYaHHS  OakajiaBpiB
1H()OPMATHKH.

AHaJi3 OCTAHHIX AOcCigxkeHb I myOsikanii. [IutanHs miaAroToBku (axiBLiB 3
iHpopMamiiHUX TEXHOJIOTIH, y TOMy 4YHucial W OakamaBpiB 1H(OpPMATHUKH,
JOCIIKYBAJIA Y CBOiX HAYKOBUX MpallsiX Taki HayKkoBIll, ik M. XKannak, B. €pemees,
H. Mop3ze, B. Ocanuuii, O. Cripin Ta iH. [Ipote nutanHs Bubopy web-opieHTOBaHHX
KOMITIJIAITOPIB  JUIsl HaBYaHHA OakanaBpiB 1HGOPMATUKH PO3TIIANATIOCH JIHIIE
orisigoBo O. Cripianm ta B. €pemeeBum.

Metoau nocaixkeHHs1. {151 1OCATHEHHS TOCTAaBIECHOI METH OyJI0 BUKOPUCTAHO
Takl METOAM: BHUBYEHHSI NMPAKTUYHOTO JOCBIAY BUKOPUCTaHHS Web-Opl€HTOBAaHUX
TEXHOJIOT1 HaBYaHHS OCHOB MPOTPaMyBaHHA MaWOYTHIX YYHUTENIB 1H(OPMATHKU;
CHCTeMAaTH3allisl i y3araJbHEHHS.

Buksiang ocHoBHoro marepiaay. PosrmsHemMo HaiOimeIn momyJisipHi web-
OpIEHTOBAH1 KOMITUIATOPH.

Cpp.Sh [4] — web-opienTOBaHMI KOMIUIATOP MOBU mporpamyBanHs C++, 1o
0€e3yMOBHO, € HOro MiHycoM. TakoX NaHUW KOMOUISATOpP HE MIATPUMYE pOOOTY 3
dbaiinamu.

Jlo mepeBar JaHOTO KOMMUISTOPAa MOYHA BIJHECTH: MOXJIHMBICTh HaJaHHS
CHUIBHOTO JIOCTYIY, BBEICHHS BXIJIHMX JaHUX 4Yepe3 CTaHAApTHUM BBIJ — Y PEKUMI



KopucTyBaya (1aHoi QyHKIIT HeMa€e y )KOJAHOMY 1HIIOMY KOMILIATOP1!).

stacked-crooked.com [10] — oH-JTaliH KOMIUIATOP, SIKUW MiITPUMYE JIUIIC MOBU
nporpamyBanHs C ta C++. Jlo HEIOMIKIB TaHOTO KOMIIJIATOPAa TAKOX BIAHECEMO:
OIATPUMYEThCA Jinie MoBa nporpamyBaHHs C/C++, He Mae MOXIHUBOCTI
BUKOPUCTOBYBATH BX1AHUI (aiin ado stdin.

Onlinecompiler [6] - web-opieHTOBaHHI  KOMITLIATOp, SKHH  MOXE
CKOMITUTIOBATH KOJl y exe-(daitn. Y gaHoMy KOMIUISTOPIB MOXKHA MOJIUTUTUCH KOJIOM,
HasiBHA MOXJIMBICTH BHOOpPY MOBHM mporpamyBaHHs (xou 1 He Bemuka: C, CH+t,
Fortran, Java, Pascal, Bacic).

Codepad.org [3] — naHuMii KOMIUIATOp CyMIiCHHMI 3 OaraThbMa MOBaMH
nporpamyBanHs, Takumu k. C, C++, Php, Perl, Python, Ruby Tomo. Bcroro Bin
niaTpumye 13 pizHUX MOB MporpaMmyBaHHs. JJoCUTh TPOCTU Y BUKOPUCTAHHI.

Anie y HbOr0 € CBOi HEJOJIIKU. BX1IHUM JaHUM MaroTh OyTH Ha/laHl y cepeauHi
nporpamu 3HaueHHs. lle € He AocuTh 3pydHO, O0COOIMBO KONIM Tpebda MmepeBipuTH
BUKOHAHHSI POTPaMU TSI IEKUTPKOX KPUTUYHUX YMOB.

WandBox [13] — web-opieHTOBaHMII KOMILUIATOP, SIKAK JI03BOJISIE KOMITLTFOBATH
KOJ OJIHIEIO 3-TIOHAJ 25 MOB IporpamyBaHHs. [lanuii komnuistop nepeadayae nepen
3alyCKOM Ha BUKOHAHHSI BBEJICHHS BXIJTHUX JaHUX Yy CIELIIbHO BiIBEACHOMY MICII1
(stdin) (puc. 2).

Jlo mepeBar aHOTO KOMIUISATOpPA MOXKHA BIHECTH: 3aJJaHHS MOYATKOBUX JIaHUX,
MOXJIMBICTh HAJIaHHsSI CIUIBHOTO JOCTYIy, BeJlHMKa 0a3a MIATPUMYBaHUX MOB
porpaMmyBaHHS.
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Wandbox

gec HEAD 7.0.0 201612 ~ O

#| Warnings
Optimization
Verbose
Boost 1.62.0 M

std::string name;
std::cout << "What is your name? ";
Sprout getline (std::cin, name);

std::cout << "Helle, " << mame << "!%\n";
IMessagePack }

C++1z(GNU) v
no pedantic v

Compiler options:

$ g++ prog.cc -Wall -Wextra -Ifusr/local/boost-1.62.8/include -std=gnus+lz

Stdin
— Run (or Ctri+Enter)

Puc. 2. Web-opientoBanuii komniinsitop WandBox

J1o po3riisiay MpOMoHyEMO Iiie 0JuH KoMIiistop — ideone.com [5].
[IporoHOBaHMY KOMIIJIATOP € 3pYYHINIMM Yy BUKOPHUCTaHHI, OCKIJIBKHA Y HBOTO
HasiBHA MOXJIMBICTh BBEJICHHS BXIJTHUX JaHUX KOpUCTyBaueM (y BIKHI «enter inputy).



Januii komnuisiTop cymicHuil 3 noHag 50 MoB mporpamysanHs (puc. 3). Ilpu
YOMY TaM € HE TIJIbKH MOMYJISIPHI y JaHUW Yac MOBHU MPOrpaMyBaHHs, a i Taka MOBa
nporpamyBaHHs, sik Pascal.

Jlo mepeBar JaHOTO0 KOMIUISATOpAa MO’KHA BIJHECTH: MOMJIMBICTH HaJlaHHS
CHUIBHOTO JOCTYIy, AOJABAaHHS aHOTAallll 0 KOIy, 3aJaHHs MOYaTKOBUX [aHUX,
BeJIMKa 6a3a MiATpUMYBaHUX MOB IIporpaMyBaHHS [8].

<» enter WOLIF Source code MNKM BCTABWTE WabnoH 1M MNPWMERD N Ball wabnoH
war =1, x2, vl, ¥2, rl, rZ, d : double;

k : integer;
begin

readi{xl, vl,rl,x2,v2,r2);

I B

popular others

Bash Fascal Adads Cormrmon Lisp  Java Frolog

C Ferl Aszsembler 328 Common Lisp JavaScript Fython

C# FHF Assembler 328 D JavaScript Fython 3 nbeo

G4+ Fython Azsermnbler G4t D Katlin R

C++14 Fython 3 AN O Lua Racket

Haskell Ruby AN Dart Memerle Rust

Jdava SCLite EC Elixir Mice Scala

Objective-C Swiift Brainf™k Erlang Mirm Scheme

Fascal “B.net [ F# Mode. s Scheme
C++4.32 Fantom Ohjective-C Scheme
C++14 Farth Ocaml Smalltalk
ceg Fartran Octave TCL
Clips Go Oz Text
Clojure Gosu Ferl Unlambda
Cobol Groowy Fico Lisp WB.MET
COBOL 85 lean Fike Whitespace
CoffeeScript  Intercal Frolog

Pascal ~ o stdin Q & a more options =]

Puc. 3. Ilepenik miaTpuMyBaHUX MOB mporpamyBaHHs y Web-opieHTOBaHOMY
KOMIILIATOP1 1deone.com

Codechef [2] — omuH i3 HalmepmMx Web-Opi€EHTOBAaHMX KOMIIUISATOPIB.
[TinTpumye OubiI sik 50 MOB MporpamMyBaHHs, HasIBHA MOKJIMBICTb 3MIHIOBATH TEMY
peaaKTopa, a TAKOX € IMiJICBITKa CHHTAKCHCY.

tutorialspoint.com [11] — KoMIIATOp, SIKU TIATPUMYE BEIUKY KiJIbKICTh MOB
porpaMyBaHHs, a TAaKOX HaJa€ MOXJIUBICTh 310paTh AcKUIbKa (GailsliB y OJUH
IPOEKT 13 BJACHUMU MapaMeTPaMH.

Jlo mepeBar maHOrO0 KOMIIUIATOpPA MOXHA BIJHECTH: MOXKJIMBICTH 3aJaHHS
napaMeTpiB MPOEKTY, BEJIMKA KUIbKICTh MIATPUMYBAaHUX MOB MporpaMyBaHHs (ITOHA]T
70).

Jlo HenoMiKIB BiJHECEMO: BIJICYTHICTh PI3HUX BEPCiil KOMITIISATOPIB, BIICYTHICTh
MO>KJIMBOCTI HaJaHHS CHUIBHOTO JIOCTYITY, TIEpEe]l 3allyCKOM IMporpamMu MOTpiOHO ii
CTHOYaTKy MPOKOMITLITIOBATH.

3BEpHEMO yBary, 10 Cepejl yCiX KOMIUISITOPIB € OJIUH, KM € XMapHUM. Lle —
AWS Cloud 9 [1]. Lle xmapHe cepefoBHIIE PO3POOKH, SIKE JIA€ 3MOTY CTBOPIOBATH,
3allyCKaTH Ta Halaro[KyBatu kon. JlaHe cepemoBuie MIATPUMYE TaKi MOBH
nporpamyBanHs, sk JavaScript, Python, PHP Ta in. Jlo nepeBar gaHoro cepeaoBuina
BapTO BIJHECTH MOXJIMBICTH TMpAIOBaTH OJHOYACHO YycCiMa 4YJe€HaMH KOMaH]IH,
IpOrpaMyBaTH OAHOYACHO 3 KOJIETaMH, HaBITh HE BUXOIAYU 3 JOMY, a TaKOXK Y
PEXKUMI PeaTbHOTO Yacy BIJCIIIKOBYBATH KOJ, KM OyB JOJaHUM 1HIIUMH YiICHAMU
KOMaH/H (IUB. puc. 4).
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Puc. 4. Xmapue cepenonuiie po3podku kogy AWS Cloud 9

Buknagenuii matepial Jg03BOJISI€ 3pOOUTH HACTYIIHI BHCHOBKH. PO3risHyTi

KOMIIUJISITOPU  CHPOIIYIOTh poOOOTY caMme 3 TOIIyKYy HEOOXIJHOrOo CepeAoBHINa
IporpaMmyBaHHs, 3a0€3MeYy0ud BUBUYECHHS PI3HUX MOB MPOrPAMyBaHHS Yy €IUHOMY
web-OpIEHTOBAaHOMY CepeoBHINI. TakoX BaXKIMBHM acCIEKTOM € Te, M0 TakKe
CepeoBuUIle TPOorpaMyBaHHs He moTpedye BctaHoBiIeHHs Ha [1K.

NownkLbhe=
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Bakaurok TaTrpsina
KaHJAUJAT [e1arornyecKuX HayK, JOUEHT
Kadeapa mpUKIaHON MaTeMAaTUKU U HHPOPMATUKHU
Kutomupckuii rocyJapCTBEHHbIM YHUBEpCUTET MMeHUU MBana @paHKko
r.)Kuromup, Ykpanna

OB30P WEB-OPUEHTUPOBAHHBIX KOMIINJIATOPOB, KOTOPBIE
HEJECOOBPA3HO UCITIOJIB30BATDH B bBAKAJIABPA UH®POPMATHUKH

Annotauus. CtaThsl MOCBsIIeHa TPoOIeMe MOJATOTOBKU OyAyIIUX OaKaJaBpoOB
UH(POPMATUKH, B YAaCTHOCTHM oOyueHuto gucuuiuimHe «[IporpammupoBanuey.
YcraHoBieHo, 4TO Il OyIyHIMX MPOTPaMMHUCTOB, Kak U Ui y4YUTeleH
MH()OPMATUKH, OUYE€Hb BAXKHBIM SIBJIICTCS 3HAHUE HE OJHOM, a HECKOJbKHUX SI3bIKOB
nporpammupoBanus. [IpoaHanmu3upoBaHbl pPe3ysNbTaThl OMpOCa O TOM, KaKue U3
S3BIKOB TPOTPAMMHPOBAHUS SBIISIETCSI CETOAHS AKTyaJlbHBIM W KOTOPBIE CTOUT
u3ydyaTh B YUPEKIEHHUSAX BBICIIEr0 0Opa3oBaHus OakanaBpamMu HWH()OPMATHUKH.
NMeHHO TMOATOMY 1IE€NbI0 JaHHOW CTaThbU SIBJSIETCS aHAJIM3 U CPAaBHUTEIbHAS
XapaKTEPUCTHKA  PA3NIHYHBIX ~ Web-OpUeHTHpPOBAaHHBIX  KOMIHIATOPOB.  Js
JOCTIDKEHUST TIOCTABIICHHOW 1eTM OBUTM HCIIONB30BAHBI  CICAYIONIAE METOIbI:
W3y4eHUE  MPAKTUYECKOTO  OMbITa  HWCIONB30BAHUA  WEb-OpPHEHTHPOBAHHBIX
TEXHOJIOTUA OOY4YeHHsS OCHOBaM TNPOrPAaMMHPOBAaHMS  OyAyImIUX  YYUTEICH
uHpopmaTuKy; cuctemaTusauus U ododmenue. [IpoBeneH aHanu3 pazauyHbIX web-
OPHUEHTHPOBAHHBIX KOMIIISITOPOB, KOTOPHIE JOCTYIHBI K HCMOab30Banmi0: Cpp.Sh,
stacked-crooked.com, Onlinecompiler, Codepad.org, WandBox, ideone.com,
Codechef, tutorialspoint.com, a Takxe 00Jiaka OpUEHTHUPOBAHHOM Ccpejibl pa3paboTKH
nporpaMm  AWS Cloud 9. IlpuBeaeHbl HuX NOpeUMyIIECTBA M HEIOCTATKH.
Y CcTaHOBIEHO, YTO PACCMOTPEHHBIE KOMMOWISITOPHI YIPOLIAIOT PaboTy MO TMOWCKY
HEOOXOMMOW CpeAbl MPOTrpaMMHUPOBaHUs, OOecleunBasi HM3YyYCHHs] Pa3TMYHBIX
S3BIKOB MIPOTPAMMHPOBAHUS B €IMHON Web-OpUEHTUPOBAHHOMN CpEJIe.

KaoueBbie  cjoBa:  web-opueHTUpOBaHHBIE  KOMIHJIATOPBI,  OOJaKO
OpHEHTOBaHHAs Cpeaa pa3paboTKu mporpamm, o0ydeHue, OakaiaBpbl HHPOPMATHKH,
MPOTrpaMMHUPOBAHHUE.

Vakaliuk Tetianan
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REVIEW OF WEB-ORIENTED COMPILER THAT SHOULD BE USED IN
UNDERGRADUATE INFORMATICS

Abstract. The article is devoted to the problem of preparing future bachelors of
computer science, in particular for the discipline «Programming». The analysis of the
curricula for the preparation of bachelors of informatics has made it possible to
conclude that one of the peculiarities of the preparation of bachelors of computer
science is the study of several programming languages. This is explained by the fact
that the majority of graduates of this specialty go to work not only teachers of
computer science, but also programmers in the IT company. To achieve this goal, the
following methods were used: the study of the practical experience of using web-
oriented technologies for the training of the basics of programming of future
computer science students; systematization and generalization for determination of
criteria and indexes of selection. A survey conducted among the directors and
managers of IT companies, computer science teachers, and program tutors showed
that popular programming languages are currently available: Java, C ++, C#, PHP,
JavaScript. For the study of several programming languages, it is not always
convenient to use different compilers for different programming languages. After all,
getting acquainted with the new compiler takes time, and not always the compiler is
convenient for the end user (programmer). It is precisely to avoid such moments that
web-based compilers are constantly being created and updated. The analysis of
various web-based compilers that are available for use are: Cpp.Sh, stacked-
crooked.com, Onlinecompiler, Codepad.org, WandBox, ideone.com, Codechef,
tutorialspoint.com, and the cloud-based development environment AWS Cloud 9.
Their advantages and disadvantages are presented. It is established that the compilers
considered simplify the work on finding the necessary programming environment,
providing study of different programming languages in a single web-based
environment.

Key words: web-oriented compiler, the cloud-based medium of program
development, training, bachelor of computer science, programming.
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