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o] WEB-OPIEHTOBAHUX KOMITIJIATOPIB, IO JOIIJIBHO BUKOPUCTOBYBATH Y
HABYAHHI BAKAJIABPIB IH®OOPMATUKHA

Amnoraunis. CrarTs npucBsdeHa npoodiemi MiAroToBKM MaiOyTHIX OakanaBpiB iHPOPMATHKH, 30KpeMa HaBYaHHIO
mucnututian «IIporpamysanusy. BeranoBieHo, o 1t MalOyTHIX POTPaMICTIB, SIK 1 U1 BYNTENIB iHPOpMATHKH,
JIy’)Ke BaXXJIMBUM € 3HaHHs HE OJiHi€l, a JIEKLIbKOX MOB IporpamyBaHHs. [IpoaHaizoBaHO pe3ysbTaTy OMHUTYBaHHS
LOZO TOTO, SIKi 3 MOB NMPOrPaMyBaHHs € HAa CbOTOJHI aKTyaJIbHAM Ta SIKi BAPTO BMBYATH Y 3aKJIajiaX BULIOI OCBITH
6aKaHaBpaMH iH(popmaruku. Came TOMy METOIO JIaHOI CTATTi € aHAJli3 Ta MOPIBHSIbHA XaPAaKTEPUCTHKA PI3HUX wWeb-
0p1€HTOBaHl/IX KOMHIHﬂTOplB IIJ'I)I HOCHFHCHHH MOCTaBJICHOT METH 6yJ'IO BUKOPHUCTAHO TaKl METOAU: BUBYCHHS IpaK-
THYHOTO JOCBiZly BUKOPUCTAHHS Web-OpiEHTOBaHHX TEXHOJOTIH HaBYaHHS OCHOB MPOrpaMyBaHHS MailOyTHIX y4u-
TeNniB iH(opMaTHKHY; CHCTeMaTH3allis i y3araasHeHHs. [IpoBeneHo aHamii3 pisHAX Web-Opi€eHTOBAaHUX KOMITUISTOPIB,
aKi octynHi qo BukopucraHus: Cpp.Sh, stacked-crooked.com, Onlinecompiler, Codepad.org, WandBox, ideone.
com, Codechef, tutorialspoint.com, a Takokx XMapo Opi€HTOBAHOTO cepenoBHIIa po3podku mporpam AWS Cloud
9. HaBezneHo ix mepeBaru Ta HeAONIKA. BCTaHOBICHO, IO POMISHYTI KOMIUIATOPH CIPOLIYIOTH POOOTY 3 HOIIYKY
HEOOXIIHOTO CEepPEeIOBHUIIA MPOrpaMyBaHHsl, 3a0€3MeUy0Yr BUBYCHHS PI3HIX MOB MPOrpaMyBaHHS Y €MHOMY web-

OpIEHTOBAaHOMY CEPCIOBHIIII.

Ki1r04oBi c10Ba: web-opi€HTOBaHI KOMIUIATOPH, XMapo OPiEHTOBAaHE CEPEIOBHIIE PO3POOKH MporpaM, HaBJaH-

Hs, OakanaBpu iHQOpMaTHUKH, ITPOrpaMyBaHHSI.

Beryn. Arani3 HaBYaJNbHUX IUTaHIB MiATOTOBKU 0a-
KaJaBpiB iHPOPMATUKK Ja€ 3MOTY 3pOOHTH BHCHOBOK,
1110 OZIHI€I0 3 0COOMMBOCTEN MiATOTOBKK OakaiaBpiB iH-
($hopMaTHKU € BUBYEHHS JIEKIIbKOX MOB IIPOrpaMyBaHHS
[1]. Le nmosicHIOETBCSL TUM, 11O OLIBLIICTh BUITYCKHHKIB
JIaHO] CTeiaJIbHOCTI H/IyTh MPAIIOBATH HE JIUIIE BUUTE-
MU iHPOpMaTHKH, a ¥ nporpamicramu B [ T-koMmaHii.
Jnist MaiiOyTHIX POrpaMicTiB, sIK 1 AJIs1 BAUTENIB 1H(DOP-
MaTHKH, Ty>Xe BaXJIMBUM € 3HAHHS HE ONHI€T, a AeKib-
KOX MOB IPOrpaMyBaHHs1. A/DKe BUITyCKHHK 3aKIIa/ly BU-
moi oceitu (3BO) Marume OGUIBIIICTH MIAHCIB BIAIITY-

BaTHCh Ha POOOTY, AKIIO BiH BOJOMITHME IEKiITHKOMA
MOBaMH4 IIPOTpaMyBaHHs.

OnwuTyBaHHS, IPOBEACHE Cepel IUPEKTOPIB Ta Me-
HemxkepiB IT-xommanil, BumTeNiB iH()OPMATHKH, BH-
KJIa/1auiB MPOrpaMyBaHHs, MOKA3aJIo0, 1[0 HOMYISIPHIMU
MOBaMU NIPOrpaMyBaHHs Ha AaHul 4ac €: Java, C++, C#,
PHP, JavaScript (pe3ynbraty omuTyBaHHS MIPEACTABIICHI
Ha puc. 1). Came TOMy BHBYEHHS JEKIIBKOX MOB IpO-
rpamyBaHHs OakajlaBpamMy i1H()OPMATHKH € JOCHTH aK-
TyaJbHUM IUTaHHAM.
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Puc. 1. Pe3ynbraty onmuTyBaHHS 00 MOITYISIPHOCTI MOB IIPOTpaMyBaHHS

Jis BWBYCHHS JIEKITBKOX MOB IIPOTPaMyBaHHS
HE 3aBXKAH € 3pYYHHM TOH (hakT, mo A Pi3HUX MOB
MPOrpaMyBaHHS! BUKOPUCTOBYIOTHCS Pi3HI KOMITUIATOPH.
AJKe 03HAMOMIICHHS 3 HOBHM KOMITUIATOPOM 3aiiMae
4ac, i He 3aBXKI1 KOMIUIATOP € 3pyYHUM Ul KiHIIEBOTO
KopucTyBada (rmporpamicra) [7].

CaMe s YHUKHEHHS TaKMX MOMEHTIB IOCTIHHO
CTBOPIOIOTBCS Ta OHOBJIIOIOTECS ~ Web-Opi€HTOBaHI
kommiistopu [8].

CaMe TOMy MeTOI JaHOI CTAarTi € aHami3 Ta

MOPIBHSUIbHA XapaKTEPUCTHKA PI3HUX Web-0p1EHTOBaHUX
KOMIILIATOPIB.

3aBaaHHsl  AOCJHIIKEHHSI T[OJSira€  y  TOMY,
mo0 mpoBEeCTH JeTaJbHUN aHali3 ICHYIYHX Wweb-
OpIEHTOBaHWX KOMITUIATOPIB I HaBYaHHS OakajaBpiB
iH(pOPMATHKH.

AHani3 ocTaHHiX jgochilkeHb i myOJikamii.
IMuranas migroroBku (¢axiBmiB 3  iHGOpMamiHHUX
TEXHOJIOTIH, Y TOMy 4HCIi it OakanaBpiB iHPOPMATUKH,
JOCTIDKYBaJIM Y CBOIX HAayKOBHX IIpalsX Taki

© Baxamnrok T.A.
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HaykoBmi, sk M. JKammak, B. €pemees, H. Mopse,
B. Ocanuuii, O. Cripin Ta iH. [Ipote nuranus Budopy
web-OpieHTOBaHMX  KOMIUIATOPIB Al HAaBYaHHA
OaxanaBpiB iHPOPMATHKH PO3MIIAIAIOCH JIHIIE OTIISI0BO
O. Cnipinum Ta B. €pemeeBum.

Metoau TOCJIiI7KeHHA. Jnst JOCSITHEHHS
MOCTaBICHOT MeTH OyIl0 BHKOPHUCTAHO TaKi METONH:
BUBYEHHS  IIPAKTUYHOTO  JIOCBily =~ BHKOPHCTaHHS
Web-Opi€EHTOBaHMX ~ TEXHOIIOTiH  HAaBYaHHA  OCHOB
MpoTpaMyBaHHA MaWOyTHIX ydYuTeNiB iH(opMaTuku;
cucTeMaTH3alis i y3arajabHEeHHSI.

Buknag ocHoBHoro Marepiaay. PosmsHemo
HaOLIBII MOMYIISIpHI Web-opieHTOBaHI KOMITIISITOPH.

Cpp.Sh [4] — web-0opieHTOBaHHUN KOMITUIATOP MOBH
nporpamyBaHHs C++, o 0e3yMOBHO, € HOTO MIHYCOM.
Takox maHW KOMIIATOP HE MIATPUMYE pPOOOTY 3
(hatiamu.

Jlo mepeBar aHOTO KOMITIIATOPA MOXKHA BiJHECTH:
MOXXJIMBICTh HAJaHHSA CIIJIBHOTO JOCTYITy, BBCICHHS
BXIJIHUX JAaHHWX 4Yepe3 CTaHIAPTHUN BBI — y PEKHUMI
KOpHCTyBada (qaHol (PyHKIII HEMae y KOXHOMY iHIIOMY
KommisTopi!).

stacked-crooked.com [10] — OH-TaliH KOMILIATOP,
SKUH MATpUMYE jaunie MoBu nporpamyBanHs C ta C++.
Jo HemomikiB JaHOTO KOMIILIATOpPAa TAaKOX BiJHECEMO:

HiITPUMY€EThCS JTuIe MoBa nporpamysanns C/C++, He Mae
MOXJIMBOCTI BUKOPHCTOBYBaTH BXiJHUH (aiin abo stdin.

Onlinecompiler [6] —  web-opieHTOBaHUH
KOMIUIATOP, IKAH MOYKE CKOMITUTIOBATH KOIT Y exe-(aiii.
Y naHOMy KOMITUJISITOPIB MOXKHA TOIUIMTHCH KOJIOM,
HasiBHA MOKJIMBICTE BUOOPY MOBH IPOTpaMyBaHHSA (X04
i He Bemmuka: C, C++, Fortran, Java, Pascal, Bacic).

Codepad.org [3] — naHuil KOMIUIATOP CYyMICHHH 3
GararbMa MOBaMH IpOrpaMyBaHHsI, TakuMU sik: C, C++,
Php, Perl, Python, Ruby Tomio. Bcroro Bin miarpumye
13 pisHux MoOB mnporpamyBaHHs. Jlocuth mpoctuit y
BHUKOPHCTaHHI.

Ane y HBOTO € CcBOi Hemoiniku. BxXimuum mpaHuM
MaroTh OyTH HaJaHi y cepeinHi nporpamu 3Ha4eHHs. e
€ HE JIOCUTH 3py4YHO, OCOOIMBO KOJIM Tpeba mepeBipuTH
BUKOHAHHSI TPOTPaMU AJIs JEKITBKOX KPUTUYHUX YMOB.

WandBox [13] — web-opieHTOBaHUI KOMIILIATOP,
SIKMI JTO3BOJISIE KOMIILJIFOBATH KOJ OIHIEI0 3-IIOHam 25
MOB TporpaMmyBaHHA. JlaHWil KoMminsATOp mepenbadae
mepes 3alyCKOM Ha BHKOHAHHS BBEJEHHS BXIJIHUX
JIaHUX Y cIeliaibHo BiBeeHOMY Mici (stdin) (puc. 2).

Jo mepeBar maHOro KOMIUIATOpPa MOXKHA BiTHECTH:
3aJaHHs II0YAaTKOBHX JIaHUX, MOXIIMBICTh HaJIaHHS
CIUIBHOTO JIOCTYITY, BEIHKa Oa3a MiITPUMYBaHHX MOB
MpOrpaMyBaHHS.

Wandbox

goc HEAD 7.0.0 201612 =

E +

B Warnings

O Optimization

O verbose

| Boost 1620 v |
o Sprout g

{

O MessagePack 11 1
| Ce12{GNL) v 12
| ne pedantic v

Compiler options:

#f Example progras
#include <lostresms
finclude <strings

td: satring noame;
std: soout << "What i5 your name} 7
getline (std::cin, name);

18 etd;: coout €< “Hella, =

1
i
3
d
g int madn{)
6
7
8

€€ mame £€ “1yn";

Puc. 2. Web-opienToBanuii kommninzsrop WandBox

Jlo po3mIsay MpoToHyeMO Iie OAWH KOMITUISTOP —
ideone.com [5].

[TporoHOBaHMH KOMIUIATOP € 3PYYHILIMM Y BHKO-
pHCTaHHI, OCKUJIBKM Yy HHOTO HasiBHA MOXKJIMBICTH BBE-
JIEHHS BXiITHUX NaHUX KOpUCTyBadeM (y BiKHI «enter
input).

Januit komminsitop cymicHui 3 oHan 50 MoB mpo-

rpamyBasHS (puc. 3). [Ipn YoMy Tam € He TUTBKH TIOITY-
JSIPHI Y JAaHWH Yac MOBH IIPOTpaMyBaHHs, a i Taka MOBa
nporpamyBaHHs, sik Pascal.

Jlo mepeBar TaHOTO KOMITIISITOPa MOXHA BiJHECTH:
MOXXJIMBICTh HaJaHHS CIUIBHOTO JOCTYITy, JTOAABaHHS
aHoTalil 10 KOJY, 3aJlaHHs MIOYaTKOBUX IaHUX, BEJHKa
0a3a miaTpPUMyBaHUX MOB ITpOTpaMyBaHHs [§].
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o ENDET YOUr SOUMCE COdE MAKM BCTABWTE WaGNoH MNH NPMMER MNKM BAW WatnoH
1 war x1, ®2, ¥l, ¥2, rl, r2, d : double;
2 kE : integer;
3  begin
L resd(x), ¥yl,rl, %2, ¥y2,r2);
popular others
Bash Pascal Adas Common Lisp Java Prolog
c Perl Agzsembler 328 Cormmon Lisp  JavaScripl Python
C# PHP Agsembler 32t D JavaScnpl Python 3 nbc
C++ Python Assembler 64k D Eathn R
C++14 Python 3 A D Lua Racket
Haskell Ruby A Dart Memerle Rusi
] Java SliLite BC Elixir Mice Scala
Objective-C. Swift Brainf™k Erlang Mirm Scheme
Pascal VB .net c Fw Mode, js Schemea
Coa+ 432 Fantom Objective-C Scheme
C++14 Forth Ccamil Srnalltalk
Loa Fortran Octave TCL
Clips Go Oz Text
Clojure Gosu Perl Unlambda
Cobaol Groowy Pico Lisp WB.MET
COB0L B5 lcon Pike Whitespace
CoffeeScnpt  Intercal Pralog
Pascal ~ || & stdin 1[ @ | oo | & maore options

Puc. 3. Tlepenik miaTpuMyBaHHX MOB IporpaMyBaHHs y Web-opienToBaHoMy Kommiistopi ideone.com

Codechef [2] — omuu 13 Hainepmmx web-
opienToBaHuX KoMmuriTopiB. [liarpumye Ginbin six 50
MOB HpOrpaMyBaHHs, HasBHA MOXJIMBICTH 3MiHIOBAaTH
TEMY peJaKTopa, a TAKOX € MiZICBITKa CHHTAKCHUCY.

tutorialspoint.com [11] — KOMOIIATOP, SIKUH MiATPH-
My€ BEJIHKY KUTBKICTh MOB IPOrpaMyBaHHsI, a TAKOXK Ha-
Jla€ MOXITUBICTB 310paru Jiekiibka (ailiB y oauH mpo-
KT i3 BJIACHUMH NapaMeTpaMHy.

Jlo mepeBar maHOTO KOMIUIATOpPa MOXKHA BiTHECTH:
MOXKJIMBICTD 33/IaHHS ITAPAMETPIB MPOECKTY, BEJIUKA Kijlb-
KICTh MiATPUMYBaHHX MOB IIporpaMyBaHHs (moHax 70).

Jlo HemoiKiB BiHECEMO: BIZICYTHICTh Pi3HUX BepCiit
KOMITUJISITOPIB, BiICYTHICTh MOXJIUBOCTI HaJIAaHHS CIILJIb-

HOTO JOCTYITy, Mepe]] 3almyCKoM IMpOorpaMu MmoTpioHo ii
CIIOYATKY MPOKOMITLTFOBATH.

3BepHEMO yBary, IO Cepel yCiX KOMHIUIATOPIB €
onuH, skuii € xmMapHuM. Ile — AWS Cloud 9 [1]. Lle xmap-
HE CepelloBHUINe PO3pOOKH, SIKE J]a€ 3MOTY CTBOPIOBATH,
3aImycKaTH Ta HaJaromKyBaTH kof. JlaHe cepemoBwmiie
HiATPUMY€E Taki MOBU NporpaMmyBaHHs, sik JavaScript,
Python, PHP ta in. /o nepesar naHoro cepeoBHIa Bap-
TO BIJHECTH MOXKJIMBICTH MPAIIOBAaTH OJHOYACHO yCiMa
YJIeHaMH KOMaH/IH, IIPOrpaMyBaTH OJJHOYACHO 3 KoJera-
MU, HaBiTh HE BUXOASYH 3 JIOMY, @ TAKOXK Y PEKUMI pe-
AJBHOTO Yacy BiICIIAKOBYBAaTH KOJ, KA OyB JTOmaHMA
IHIIIMMH YJICHAMH KOMaHau (IuB. puc. 4).

a)
5

In' L

Puc. 4. Xmapne cepenouiie po3pooku koxy AWS Cloud 9

35



HAYKOBHH BICHHK YKTOPOJCbKOT'O YHIBEPCHTETY. CEPIA: «(ITEJATOI'TKA. COI[IATbHA POBOTAy. — 2018. - BHITYCK 1 (42)

Buxutagenunit marepian q03BONs€ 3pOOUTH HACTYNIHI ~ MYBAaHHSA y €IUHOMY Web-Opi€HTOBaHOMY CEpEIOBHIII.
BUCHOBKH. PO3INISTHYTI KOMIIUIATOPH CHPOLIYIOTh po-  TakoK Ba)KJIMBUM aCHEKTOM € T€, 1[0 TaKe CEPEOBHILE
00Ty came 3 MOLIYKY HEOOXIHOTO CEpPEAOBHILA IPOrpa-  MporpamyBaHHs He NOTpeOye BcTaHOBIeHHS Ha [TK.
MyBaHHS, 320€31euy0Yl BUBYCHHS Pi3HUX MOB IIpOTpa-
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Bakamnwok Tarbsina
KaHAWUJaT NeJarOTHYECKUX HayK, TOLEHT
kadeznpa NpUKIAAHON MaTeMaTHKU U HHPOPMATUKH
Kutomupckuii rocyapcTBeHHbIN yHUBepcUTeT nMeHnH MBana ®dpaHko
r.Kuromup, Ykpanna

OB30P WEB-OPUEHTUPOBAHHBIX KOMIINJIATOPOB, KOTOPBIE HEJIECOOBPA3ZHO
HCITIOJb30OBATH B BAKAJIABPA TH®OPMATUKHU

AnHoranus. CtaThs MOCBsIICHA MPOOJIEME TIOATOTOBKU OyIyIInuX OakaiaBpoB HH(GOPMATHKH, B YACTHOCTH 00-
yaenuto qucnuiuimHe «[IporpamMmupoBanuey. YCTaHOBICHO, YTO AT OyAYIIAX IPOTPAMMHUCTOB, KaK U JJIs YAUTENeH
WH(POPMATHKH, OUE€Hb BAXKHBIM SIBIISICTCS 3HAHUE HE OMHOH, a HECKOJIBKHX S3bIKOB IporpaMMupoBanus. [Ipoananusu-
POBaHbBI PE3yJbTaThl OMPOCA O TOM, KAKUE U3 SI3IKOB IMPOTPAMMHUPOBAHUS SIBIISIETCS CETO/IHS aKTyaJbHbIM U KOTOPbIE
CTOUT M3Yy4aTh B YUPEKICHUIX BHICIIeTO 00pa3oBaHus OakanaBpamu HH(GPOPMATHKU. FIMEHHO MO3TOMY HEJIbI0 TaH-
HOW CTaThH SIBIISICTCS aHAJIN3 U CPABHUTENFHAS XapaKTEPUCTHKA PA3IMYHBIX Web-0pHeHTHPOBaHHBIX KOMITHIISITOPOB.
JIyist OCTHKEHUS TIOCTABIICHHOH 1IeTH OBLTH MCITOIB30BAHBI CIICYIONINE METO/IbI: H3YUYCHUE MPAKTHYCCKOTO OMbITA

36



HAYKOBHH BICHHK YKTOPOJCbKOTO YHIBEPCHTETY. CEPIA: «(ITEJATOI'TKA. COLIATbHA POBOTAy. — 2018. - BHITYCK 1 (42)

HCIIONB30BaHUS Web-OpHEHTHPOBAHHBIX TEXHOJIOTHH 0Oy4eHHSI OCHOBaM IPOrPaMMHUPOBAHUS OyIyIIUX Y4UTENCH
nHpopmaTuKK; cucreMarusalus u oboduenue. [IpoBeseH aHau3 pa3IMYHBIX Web-OpHEHTHPOBAHHBIX KOMITHJISATO-
POB, KOTOpBIE TOCTYITHHI K McTionb3oBaHuio: Cpp.Sh, stacked-crooked.com, Onlinecompiler, Codepad.org, WandBox,
ideone.com, Codechef, tutorialspoint.com, a Takxe obaka OpUESHTHPOBAHHOM CpeAbl pa3paboTKu mporpamm AWS
Cloud 9. ITpuBeseHbI HX MPEUMYILECTBA M HEOCTATKU. YCTAHOBIIEHO, YTO PACCMOTPEHHbBIE KOMIIMIISATOPHI YIIPOIia-
10T paboTy MO MOUCKY HEOOXOAUMOM Cpellbl MPOrpaMMHUpPOBaHHUs, 00OeCIIeUnBas H3yYeHHs PA3IMYHBIX S3BIKOB HPO-
TPaMMHUPOBAHHUS B €OMHON Web-OpHeHTHPOBAHHOM cpee.

KunroueBbie ci10Ba: web-OpUEHTHPOBAHHbIE KOMIMJIATODHI, OOJNAKO OpHEHTOBaHHAs cpeia pa3paboTKu Hpo-
rpamm, o0y4eHue, OakanaBpbl HHOOPMATHKHU, IPOrPAMMHUPOBAHHE.
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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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