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BUKOPVCTAHHS IHOOPMAIIIVMHUX TEXHO/IOTIN /14
PIINIEHHSA 3ATAY ITIPOTHO3YBAHHA, AKI MAIOTH
CE3OHHUM XAPAKTEP

Cemnx O.J1.
CT. BUK/IaTay Kadenpu iHpopMaTuKu

Osuapyk A.B.
cTyneHT HalioHampHMit yHiBepcUTeT XapuoBUX TeXHOJOLIN, M. Kuis

Anomauin. Jlocmosipricme ananisy i npoeno3ysanns CAamucmudunux eKxoHoMIYHUX NOKa3-
HUKI8 3a7eHUMb He MminvKy 8i0 60471020 8UOODY MAMEMAMUYHUX Molenell, are i 8i0 onmumisa-
cesonnux npoyecie 6 MS Excel, a makxox aneopumm noxpauienus saxocmi modeni Xonvma-
Yinmepc 3a paxynox nidsuuierns mounocmi ma 3abesneuenus 6cix Kpumepiie adexsammocmi
WATXOM onmumizayii napamempis mooesi.

KnrouoBi cnoBa: mporHos, TpeHfl, afUTUBHA MOJIEND, KoecbiuieHT CE30HHOCTI, CE30HHI KOM-
TIOHEHTH, TIapaMeTpH 3T/IAJPKYBaHHA.

Keywords: forecast, trend, additive model, the coefficient of seasonality, seasonal components,
and smoothing parameters.

3afauy NPpOTHO3YBaHHA PisHUX COLia/IbHO-eKOHOMIYHMX TpONECiB BUpillye MpPaKTUYHO
KOXHUI eKOHOMICT, HesaIeXXHo Biff cpepy ioro QOCimpkeHb: TOUHI MPOTHO3U MOTPiGHI BCiM,
TIOYMHAKOYM Bill piBHA MINIIPUEMCTB i 3aKiHYYIOYM [ep>KaBHUM piBHEM.

Bymb sikuit npoliec mpencTaese cobolo YacoBuit paf. Paau e nommpeHoio i Baxmeoio Gop-
Moo otcy faHuX. YacoBi pamyu — e CyKyTIHiCTb 3Ha4eHb, OTPMMaHMX B NIepiofl 4acy, 3a3BuYail
4epes piBHi iHTepBa/in. 3alada IPOTHO3YBaHHA 3HaUY€Hb YaCOBOTO PsJly Ha OCHOBI iforo more-
pefHiX 3HaueHb € OCHOBOIO VIS IUIAHYBAaHHSA, YIPaB/IiHHS Ta ONTHMIisanii o6cATiB BUPOGHMU-
L[TBa, CKIafiCbKOTO KOHTpomo. B fanmit 9ac safja4a NpOTHO3YBaHHA PisHMX 9aCOBUX PSfIiB ak-
TyalbHaie HEBil'€MHOIO YaCTUMHOIO IOJEHHOI po6oTu 6araThoX KOMIIaHIA.

3anaya NpoTHO3YBaHHS YaCOBOTO PSIJTy BUPIIIYEThCS HA OCHOBi CTBOPEHHS MOJie/i IIPOTHO-
3yBaHHA, AKa aJlekBaTHO OIIMCYe NOCIPKyBaHmit iponiec. Ha choronuinmHiit neHb icHye 6eariv
Mojie/ieil aHasTi3y i IPOTHO3YBaHHSA YaCOBUX PAJB.

Hait6inb1 BioMuMM € MOJIC/Ib KOB3HOI CEpeHbOI, SIKA Ja€ MOKINBICTh BUPIBHIOBATH IUHa-
MiuHMIi pAJ Ha OCHOBI HOTO CepefHiX NIOKaSHUKIB i BUKOPUCTOBYETbCA TIPU KOPOTKOCTPOKOBO-
MY TIPOTHOSYBaHHi; MoJeNb €KCIIOHEHLia/IbHOTO 3ITIaJPKyBaHHA MAa€ MOMNUIMBICTb BUABUTHU
TEHTEHLIiI0, L0 CKIa/acs o MOMEHTY OCTAHHLOTO CIIOCTEPEXKEHHS, i HO3BO/A€E OLiHUTH Mapa-
MeTpM MoJiefTi, BUKOPUCTOBYETBCS NIPU KOPOTKOCTPOKOBOMY i CepefHbOCTPOKOBOMY TPOTHO-
3yBaHHi; METON HaliMEHIINX KBaJ[paTiB 3aCHOBaHMIT Ha BUAB/ICHHi MapaMeTpiB Mofei, Aki Mi-
HiMi3yI0Th CYMM KBafIpaTUIHMX BifIXM/IEHb MK BUXiJTHUMM BETMUMHAMM i pO3paXyHKOBUMM.

Mopeni excTOHeHNiaIbHOTO 3IIAJPKYBaHHs € HOIMPEHNUMU B CMITY IX TIPOCTOTH | HAOYHOCTI.
B ocHOBY eKcTIOHEHLia/IbHOTO 3T7IaIDKYBaHH: 3aK/IA/ICHa iflest MOCTIHOTO Neperyay NpOoTHOs-
HMX 3HaueHb Mo Mipi HagxomkeHHS GakTHIHNX. TAKMM YMHOM, OCTaHHI CTIOCTepeXKeHHS Ma-
10Tb 6i/IbIINIT BIVIMB Ha IPOTHOSHE 3HAYEHHs, HDK OTPUMaHi paHille.

Hait6inp1m nompeHnMyu cepeni MofieNIeit eKCTIIOHEHITIaIbHOTO 3TIAIKYBaHHsA € Mofieni Xomb-
Ta i Xonbra-Yintepc. Momens XombTa a6o NoaBiiiHe eKCNOHeHLiabHe 3T/Ia[DKYBaHHS 3aCTOCO-
BYETbCA [/ MOTETIOBAHH IIPOLIECiB, AKi MalOTh TpeHA. Y 1IbOMY BUTIaIKy B MOZIC/I HeoOXiTHO
posrnafgaT ABi Cklafiosi: pieHb i TpeHn. Mopernnb XonbTa-YiHTepe abo noTpiitHe eKCIIOHEH -
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aJIbHe 3IVIaJDKYBaHHSA 3aCTOCOBYEThCSA JUIA NPOIIECIB, AKi MalOTh TPEH i CE30HHY CKIIaflOBY.

B paniit cTaTTi pefcTaBIeHNit OMH i3 MOXUIMBUX aJITOPUTMIB TT0OYHOBU IPOTHOSY 06cATy
Ppeaisanii IpoyKIlil 3 Ce30HHUMU XapaKTepoM IIPOJaXiB.

B po6oti My 6yieMo BUKOPUCTOBYBATH afMTUBHY Mojie/ib XonbTa-Yinrepc. [Ipy nboMy Mo-
Jie/Ib TIOBMHHA BifllIOBifaTM KpUTepisiMM afleKBaTHOCTI, TAKMM $IK BUIIAJIKOBIiCTb 3a/IMIIKOBOI
KOMIIOHEHTH, HE3aJI&KHICTh PAMY 3aJMIIKiB i iX BiNIOBiIHICTH HOpMalbHOMY PO3MOJiTY, a
TaKOX MaTH HaitbUIbIITY TOYHICTb.

MynbTHIUTIKaTUBHA MOJIeNb X0/bTa-YiHTepC 3 MiHIAHUM 3POCTaHHAM Mae BUITIAL:

Y, : —(ﬂ.""k'b.)'}r’ k=l
i+K i LE, (eK=L
1)

e k - TIepiofl yTiepe/DKents; I,’{+ j ~ PO3PAXyHKOBE SHA'EHHSI TIOKaSHUKA ISt (t+k)-ro nepio-
my; a, i b, - xoedinientn miniitaoi Mogen; F, , , - sHaueHHs koedilieHTa Ce30HHOCTI TOTO Tepi-
OfTy, IVIS1 SIKOTO PO3PaXOBYETbCs MOKasHMK; L - Tepiofl ce30HHOCTI (I KBapTaIbHUX JJAHUX
L=4, jy1a micaunux - L=12).

3a popmyrnoo (1) pospaxoBYIOThCS IIPOTHO3HI 3HaYeHHs MOKasHMKa Y Ha k KpoKiB BIiepeft.
Koedinientu a, b, i F, yTounioloTbcs (afalTyIOThCA) TIPU TlepeXofii Bif piBHa (I-1) g0 HOBOTO
piBus £. Lle yTOYHEHHS IPOBOAUTLCA 32 HOpMy/IaMu:

a,=a, 'L"_(l_aa)' (at—l +bt—1) @
L O
bt =0, (at —4a., )+ (1 _ab)' bt—l ®)
F;:aF.&-'-(l_aF).F;—L 4
a

i

Jie o, o, O, ~ TapaMeTpy SIIAIPKYBAHHs; Y, ~ BUXI/HI faHL.
Koedinientu srmamkyBanns a,, o, o, noBnuHHi 6y ifi6pani abo emnipuyno, abo msaxom
OTITUMI3aIlil.
OnmuMisaniiiia GyHKIISA TpefcTapsie co6010 MPsMYIOTy 10 MiHIMyMY CepelHIO BiJHOCHY
TIOMMJIKY MOJIEJIi:
IS Y; - yt| .
—) ——— min
nm Y )

D, 0, O £ 1

TakuM 4MHOM, sHaiffieHi ONTMMasbHi NapaMeTpy 3IIaDKYBaHHS JIO3BOMATH NOOYIyBaTH
Hajt6UIbII TOYHMIT IPOTHO3 13 BpaXyBaHHAM, SIK TPEHJTY, TaK i CE30HHOTO (aKTopy.

Mera po6oTu HosATana B TOMY, 1100, BUKOPUCTOBYIOUM [aHi PO KBapTa/JIbHi CTaTUCTUYHI
obcary peaisallii 3a 90TUpY poKM, HOOYIyBaTH aJJAITUBHY Mofie/ib Xo/IbTa-YinTepc i Bu3Ha-
YUTH TakKi TTaApaMeTPU 3T/Ia/DKYBaHHS O, O, O, a/IATITUBHOI MOJIEJI, TIPY AAKMX BOHA Majia 6 Haii-
MeHIIy CEePEHIO BITHOCHY IIOMMJIKY i 3a/I0BOJIbHAJIA BCIM KPUTEPisAAM aJleKBaTHOCTI.

AnlexBaTHICTh Mofiesli TiepeBipsAEThCsl BUKOHAHHAM YMOB BUIIA/IKOBOCTI, HE3a/I&KHOCT 10-
CITiTOBHUX PiBHIB (BIICYTHICTH aBTOKOPEISLII) i HOPMaTIbHOCTI POSHOAUTY PSITY SaIMIIKIB.

IlepeBipky BUIIagkoBOCTi PiBHIB 3a/IMIIKOBOI KOMIIOHEHTH MPOBOJATh Ha OCHOBI KpuTepiio
TOBOPOTHUX TOYOK. [[/IsA IIbOTO KOXKeH pisesb psany [, = | Y, — YI| HOPiBHIOIOTD 3 JIBOMa CYCifl-
HimMu. Skimo BiH 6ibie (MeHIne) 060X CYCiHIX PiBHIB, TOUKA BBaYKAETHCS IOBOPOTHOIO.

3HadeHHs1 KpUTepilo cepiit 064ncmoerses 3a GopMynoo:
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| A B c ] E F GlHI I 4 K L

5 &

5 i ay by, F, ¥, a, | @, | O g - ]

R 8¢ | 2

] 0,8503 0303 08 = | §%| E

8| 2 0,9850 wE | 8

4 -1 1,0228 =4

5[ 0 62,54 [ 3.32] 10420 o
6 1| 647 6653 | 3,52| 0,9634] 6259501925 -2,10498] 2,105 3.35%
7| 2| 692 7011 | 354 09862 69,00360149 -0.1964| 0.1964| 0.28%
8 3] 749] 7353 | 3,50| 1,0204] 7533488335 0.434883| 0.4349) 0,58%
9 | 4] 807 77.16 | 3,54] 1,0443] 80,26309666 -0.4360| 0.4380] 0.54%
10 5] 727 7913 | 3,07| 09371 77.7399487 5,039949| 5.0399| 6.93%
11 B 80| 81,87 | 297 0,9808| 81,05808603 1,059086| 1.0581] 1,32%
12 7| 869 8494 | 3,00 10219 8657624532 -0,32375 0.3238] 0.37%
13 8] 909] 8767 | 292] 1,0399] 9184047184 0.940472] 0.9405] 1,03%
14 9] 822 8973 | 266 0.9247] 8489943067 2,699491) 26095 3,28%
15 10| 865] 9125 | 232] 09640 9062104976 | 372105] 3.721] 4,28%]
16 11] 94,1] 9313 [ 218 1,0152] 9562694842 1,526048| 1.5260] 1.62%
17 12[ o7.4] 9473 | 201] 1.0311] 99,11223278 2,012233] 2.0122] 2,07%
18 13| 852 9536 | 1.60] 0,9063 8946138832 4.261388] 4.2614] 5,00%
19 14] 955 97.59 | 1,79 0.9726] 9346927655 -2,03072] 2,0307| 2,13%
20 15 104.2] 100,35 | 2,08 1,0288] 100,8832264 -3,31677| 3.3168 3,18%
21 18] 103.7[ 101,87 | 1,81 1,0234] 105623446 1,923446 1,9234] 1,85%
2 2,36%

PucyHok 1 — MNporHosHa moaens Xonsta-YiHtepc B Excel

q:in{z-(n—z)_z. /16;;-29] ©
3 90

7ie n — KiZIbKiCTb piBHiB. B HamoMy Bumaznky g=6. Jxmo p — 91ciao MoBOPOTHUX TOUOK, TO
YMOBa BUIIAJIKOBOCTi piBHiB BUKOHYETbCS, AKIIO p > q.
BifcyTHicTb aBTOKOpeIAN|l epeBipseThcs 3a d-kputepieM Jap6ina-Yorcona:

n

Z (E, - El—l )2

== %)

t=1

OtpumaHe 3Ha4eHHS d IOPIBHIOOTH 3 TAGMMUHMMM 3HaueHHAMY d, i d,. fxmo d, < d <2, To
PiBHi pAly 3a/MIIKiB € HE3aeXKHUMMU.
[HIMit KpuTepiit BiICYy THOCTI aBTOKOPEIIALI 3a/IMIIKIB — 0 6UMCIIeHHs IepIIoTo KoedilieHTa

aBTOKOPEIIAIii 72
n

Z[Et ’ Et—l]
rl :_i:Z 7 (8)
2B
i=1

PiBui pANY 3a/IMIIKIB HE3AJIEXKH] , AKIIO | r, | < rxpum, ae I'Kpm— Tab/IMuHe 3SHAYEHHSI.
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|Aa] B ¢ |o|E | F |g|H|1] J|K]|] L |M|] N o | P

8 2

E’ ¥e a b, F, ¥, a, |3, o g g g
1= § ig e T |, i g3 "
2| 3 |09 [oas[0s|oe & [SE £ |§[E=| & BB
3| = 0,385 2 g 3 |8
a| - v 1,023] 5 |g
5 o _[e284 (332 1042 1| ,
B | 1| 647| BB.73 | 3.78] 0,962 G260 2.10[2.10] 3.95%| 0 443
7| 2| 682 7041 | 373| 0984 69,45 0,25/0.25| 036%| 1| 555 008 -053
8| 3| 749( 7378 | 3.54| 1,018 7582 092(0.82] 1.23%| 1| 045 0.85] 0.23
9 | 4] 807[ 77.37 | 3.57] 1,043 8057 043043 oare] 1 112 0.02] 0,12
0] 5| 727] 78,85 | 2.47| 0,938 77,84 514]5.14| 7.08%| 0| 2785 26.46) 060
11 6| 80| 5132 | 2.47| 0.984] 80,00 0,00 0.00] 0.,00%| 1| 26.46] 0.00] 000
12| 7| 86| 8440 | 2.79] 1,025 85323 -1,57[1,57] 1.81%| 0] =248 248 0,00
13 B| 908 87.19 | 2.78] 1,043 90,80 0,00[0,00] 000%| 0| 248 000 0,00
14| 8| 822] 89.06 | 2.31| 0929 g4.41 221221 268%| 1] 4.87| 4.87] 0,00
15| 10| #es| o018 | 1.80) 0972 soEm 208208 343% 1| o050 &8s es7
18] _11] ©4.3] 9185 | 1,67 1,025 9417 0,07/ 0.07| 008%| 0] 844 00i] 021
17| 12| 97,1 93,37 | 1,59] 1,041 97,50 040/ 040 041%| 1| 0,11 0.16] 003
18| 13| 852[ s3so | 0.03] 0917 8623 3,03[3.03] 356%| o eg2l o20] 122
18] 14| 955] 96,04 | 1.58) 0,965 9164 -356]356) 372%| 1| 4342 12.65/-1078
20 15| 104,2] 99,27 | 2,48 1,040 100,14 4,06 4.06] 3.90% 0,26 16.50] 14,45
21| 18| 102,7] 100,82 | 2.05) 1,033 10583 2,23/2.23] 2.15% 30,56 406 005
22 211%| 8| 170,55 9150 1,53
23 1 8448 ] ] ;
24 2 105.46 d-Kpumepii= | 1,86356
25 3 | g 111,30 RS-epumeapid= | 3,72737
26 4 §' 112,72| T-wiuidl kosdiyienm asmakapenauil r1= | 0,04675

Puc. 2 Mepes.ipka agekBaTHOCTI MoAeni Ta NPOTrHO3 Ha HACTYMHWIA Pik

ITepeBipKy HOPMaZIbHOCT] PO3IOALTY Py Sa/IMIIKIB IPOBOIAT 06uncmoodn RS — kpurepiit:

_ Emax— Emin 9)
h

ne Emax, Emin — BifllOBiZIHO MaKCUMaJIbHE i MiHiMa/IbHE 3HaYeHHs PiBHIB psAMy 3a/IMIIKiB;
S - cepenHe kBajipaTiyHe BixuiaeHHA. OTpuMaHe 3HauyeHHA RS MOpiBHIOIOTH 8 TabMMuHMMU
3HAYEHHAMU JUIA 3a[JaHOTO PiBHA 3HAYYIIOCTI Ta KUIBKOCTI TOYOK.

/I oNiHKM TIOYaTKOBUX 3HAYEHD @ i b, 3aCTOCOBYIOTH JIiHilHY MOZIe/b /10 TepIINX WIEHIB
psny abo 1o BCiX WieHIB psfy. 3HadeHHs Koe]illieHTiB CesOHHOCTI Is Bi'eMHUMX 3HaYeHb
apTyMeHTY f p0o3paXoBYIOThCSI SIK CepefiHE apubMeTIIHe 3a Ki/IbKa BifITIOBITHUX TepiofiiB.

F;,L:l &+yt+L (10)
2y v,

t+L

Pospaxyemo npornos peanisalii mpofyKIlii Ha HaCTYIHMIT PiK 110 KBapTasax, peanisoByloun
aJTOPUTM T0OYIOBY IPOTHO3HOI MOMIEI, SIKWIT HaffaHuit Buie. Pimenns gaHoi samgaui 6ymemo
BUKOHYBaTH B cepefoBuii MS Excel, mo Ho3BOMMTL CYTTEBO MOETIINTYH BUKOHAHHS 064NC-
JIeHb 1 CKOPOTHUTH Yac Mo6ynoBy Mofieni. Buxinni fani HaBeseHi Ha puc.] B cToBIuMKax A, B.

PesynbTaT pospaxyHKy koedillieHTiB Mopemi XonbTa-YiHTepc B €IeKTPOHHUMX TabIUIIX
Excel npepicTaBnenuit Ha puc.1.

BBakaeThcsl, Mo TOYHICTb Mofeni fo6pa, KINO cepeflHE 3HAYEHHS BiJHOCHOI OXMOKHM He
nepesuilye 5%. B Hamiiit Mofernti cepefiHe 3HaueHHsI BifHOCHOI MoXMOKM TopiBHIOE 2,35%, are
crpobyeMo Iie MOKpallUTH CepeflHe 3HaUCHHS BiJHOCHOT TOXMOKIL. [[/IsT IIbOTO CKOPUCTAEMOCS

RS
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Puc. 3 Mpadpik chakTUUHMX, PO3paxyHKOBUX JAHUX | MPOrHOSHUX 3HaYEHb

inctpymenToM MS Excel «[Touck pemenus...». SIk 6aunmo, nmoxubka smenumwracs no 2,11% i
HOBi mapaMeTpy smIamKyBanHsa o, =0,4; a,=0,5; o,=0,6 (puc. 2).

Ilepesipka oTpuMaHOi MOJIe/Ii Ha aJIeKBATHICTD IIpeJICTaB/IeHa Ha (puc. 2).

1. IlepeBipka BUIIaJIKOBOCTi PiBHiB 3a/MINKOBOi KOMIOHEHTH: KITbKICTh TIOBOPOTHMX TOUOK
B Haliil Mopeni p=8, a 3HaYeHHs KPUTepilo g=6. YMOBa BUIIAJIKOBOCTi piBHiB BUKOHYETbCH,
TOMY 110 p > ¢.

2. Bincyrnicts aBrokopensanii 3a d-xputepiem [ap6ina-YoTcoHa: pospaxoBaHmit d-Kpurtepiit
nopisnioe 1,85. Kpuruuni snauenns upu 5% pisui snaunmocti d,=1,10; i d,=1,37 (n=16). Tax six
(d,71,37)<(d=1,86)<2, 3a/MIIKN BBXKAIOThCS He3aIXKHUMU (aBTOKOPE/IALl 3a/IMIIKIB HeMae).

3. Ilepummit xoedinienT aBrokopemanii r;: o6umcaeHe r,=0,0176. TabnuyHe 3HAYEHH:
rxpum=0,328. Ue osnavae, mo |7 | <r_ .

4. RS - kpurepiit: RS= 3,73. Tabmuse sHavenus Bix 2,96 110 4,14

MoxxHa 8poOUTH BUCHOBOK, L0 110 BCIM MepeBipeHNM KPUTEPIAM MOJIENb aJIeKBATHA.

IIporHosHi sHaYeHHsI peamisalii IpoayKii Ha HACTYIHUI piK 10 KBapTaIaX HPeICTaBICHNI
Ha puc. 2.

BucnoBok. Takum 4rHOM B JaHiit po60oTi 3allpolloHOBaHA METOMMKA POTHO3Y 06¢CsTy pea-
ypaxyBaHHs HOBUX €KOHOMIYHMX TEHJEHIIill peKOMEH IYEThCSl PETYIIPHO YTOUHIOBATH MOJIENTb
MOHITOPUHTY (haKTUIHMX 06CATIB pearisalil, fopatoun ix a6o 3aMiHIOI0YM HUMM TaHi CTATHC-
TUYHOI 6asy, Ha CHOBI IKOT 6YIYEThCS MOTIETD. Kpim nporo, ot nigsuimerHst HaJiiitHOCT Ipo-
THO3Y PEKOMEHJTYETbCS TIEPEBiPSTH MOJIe/Ib Ha alleKBaTHICTb.
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JAVASCRIPT MV* FRAMEWORKS FOR WEB-DEVELOPING

Kuzochkina A.O.

Kharkiv National University of Radio Electronics

The given work is devoted to the modern JavaScript frameworks. All the frameworks we are going
to meet today have a lot in common: they are open-sourced, released under the permissive MIT
license, and try to solve the problem of creating Single Page Web Applications using the MV* design
pattern. We are going to dive in fo compare the three frameworks.

Keywords: MV*, JavaScript, Angular]S, Backbone, Ember

Over the past few years, the JavaScript com-
munity has experienced something like the
Renaissance, building increasingly complex
and voluminous applications.

In this work we are going to compare three
popular MV* frameworks for the web: Angu-
lar]S vs. Backbone vs. Ember.

Relevance of the work lies in the fact
that choosing the right framework for
project can have a huge impact on ability
to deliver on time, and developer’s ability
to maintain this code in the future. The
web is evolving fast — new technologies
arise, and old methodologies quickly be-

come irrelevant. Under this light, we are
going to go through an in-depth compari-
son of the three frameworks.

Community is one of the most important
factors to consider when choosing a frame-
work. A large community means more ques-
tions answered, more third-party modules,
more tutorials. Angular is definitely the win-
ner here, being the 3rd most-starred project
on GitHub and having more questions on
StackOverflow than Ember and Backbone
combined, as you can see in table 1:

All those metrics, however, merely show the
current state of each framework. It is also in-

Table 1
Comparison of communities
Metric AngularJ$ Backbone.js Ember.js
Stars on Github 40.2k 18.8k 14.1k
Third-Party Modules 1488 ngmodules 256 backplugs 1155 emberaddons
StackOverflow Questions 104k 18.2k 15.7k
YouTube Results ~93k ~10.6k ~9.1k
GitHub Contributors 96 265 501
Chrome Extension Users 275k 15.6k 66k

& ber s

Picture 1 — Chart of popularity of frameworks using Google Trends
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Table 2
Size comparison

Framework Net Size size with required dependencies
AngularJS 39.5kb 39.5kb

Backbone.js 6.5kb 43.5kb (jQuery + Underscore)

20.6kb (Zepto + Underscore)

Ember.js 90kb 136.2kb (jQuery + Handlebars)
Table 3
Templating engine in frameworks

Templating engine Sample

Angular’s Templating engine is simply <ul>

HTML with binding expressions baked-in.
Binding expressions are surrounded by
double curly braces.

<li ng-repeat=»framework in frameworks»
title=»{{framework.description}}»>
{{framework.name}}
</li>
</ul>

While Backbone can be integrated with
many third-party template engines, the
default choice is Underscore templates. It
is very basic and you usually have to

<ul>
<%_.each(frameworks, function(framework){%>
<li title=»<%- framework.description %>»>
<%- framework.name %>

throw javascript into the mix. <fli>
<% }); %>
Ember currently uses the Handlebars tem- | <ul>

plate engine. Handlebars does not under-
stand DOM - all it does is a simple string

{{#each frameworks}}
<li {{bind-attr title=description}}>

Nike, GitHub Contributors,
ete.

Square, Twitch, etc.

transformation. {{name}}
</li>
{{/each}}
</ul>
Table 4
Comparison for the main points for frameworks
AngularJS Ember Backbone
Flexibility Sometimes you have to struggle with the framework if The most flexible struc-
you do not like some of its actions. There are things that |ture, with a minimum of
you just need to take when working with them. agreements and frame-
works. You have to make
many decisions yourself.
Developer May be difficult to learn and | Believes in conventions Requires you to write
productivity may require you to struc- over configuration but all a lot of boilerplate code
ture your code in a particu- |you need to do is learn which goes against
lar way but once you get and apply these conven- developer productivity.
the hang of things, you can |tions and then watch
be very productive with it. Ember do things magically.
Users Google, YouTube on PS3, |Yahoo, Groupon, Zendesk, | Twitter, Foursquare,

LinkedIn Mobile, Sound-
cloud, etc.

teresting to see which framework has a faster-
growing popularity (pic. 1).

Page load times are crucial for the success of
your web site. There are two factors to look at
when considering the impact of the frame-
work on the loading time of your application:
framework size and the time it takes the
framework to bootstrap.

Javascript assets are usually served minified
and gzipped, so we are going to compare the
size of the minified-gzipped versions and
needed third party libs (table 2).

Angular and Ember include a template en-
gine. Backbone, on the other hand, leaves it up
to you to use the template engine of your
choice (table 3).
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Table §

Advantages and disadvantages of frameworks
Advantages Disadvantages

AngularJS Two-way data binding; complexity of the Directives API;
Promises; Prototypal Inheritance, which is a new con-
the largest community; cept to grasp for people coming from Object
lots of modules and blocks that make | Oriented languages;
code more reusable and configurable; |for pages with a lot of interactive elements,
automatic Dirty Checking. Angular becomes really slow.

Backbone can be a good foundation to build your |does not provide structure;
own framework upon (with Angular and | lacks support for two-way data binding;
Ember you have to live with the choic- |views in Backbone manipulate the DOM
es made by the authors, which may directly, making them really hard to unit-
not suit your project needs and per- test, more fragile and less reusable.
sonal style);
The learning curve is very linear.

Ember concepts such as The Run Loop, that | API changed much before it stabilized.
rises the Performance; handlebars pollutes the DOM with
comes out of the box with a fully- many <script> tag, that makes the code
fledged data module which integrates | look dirty
with any RESTful API.

A comparison of the given frameworks for
several more points is presented in the table 4.

So let’s summarize the above information
(table 5).

We have seen the strengths and weaknesses
of all the three frameworks. The choice of the
right framework depends to a large extent on
the kind of application you are trying to build
and your personal preferences as a developer.
The main advices are:

o if you can handle a slightly steep learning
curve and are looking for a mature framework
that is complete in itself, go for Angular;

+ if you do not like too much control and
are looking for a framework that offers easy

REST API data access plus routing, go for
Backbone. Be prepared to write a lot of boil-
erplate code, though;

+ if you are looking for a framework that
seeks to rival native apps and reduce the
amount of time and code it takes to write a
web app with, go for Ember. Be prepared for
a lot of initial roadblocks in terms of
learning.
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