Bao cao so sanh chuyén sau: Flutter va React Native trong
nam 2024

1. Gidi thiéu: Thiét 1ap boi canh cho Flutter va React Native trong nam 2024.

Flutter va React Native néi Ién nhu hai framework hang dau trong linh vuc phat trién
irng dung di déng da nén tang. Ca hai déu cho phép cac nha phat trién tao ra cac ing
dung c6 thé chay trén ca hé diéu hanh iOS va Android tir mét codebase duy nhat,
mang lai hiéu qua va tiét kiém chi phi dang ké. Tuy nhién, méi framework lai c6 nhiing
dac diém, uu diém va nhugc diém riéng. Gan day, da c6 nhiing thong tin vé viéc React
Native da dat dugc nhiing cai tién dang ké trong hiéu suat, dac biét |14 trong viéc giai
quyét van dé nghén co chai & cau néi JavaScript (JS bridge), mét yéu t& ma trudc day
thudng dugc nhitng ngudi ing hé Flutter dua ra nhu mét loi thé cla Flutter.! Biéu nay
da lam day Ién nhing lo ngai trong cdng déng cac nha phat trién Flutter vé vi thé canh
tranh cta framework nay trong tuong lai.

B4o céo nay dugc thuc hién nham muc dich cung cap mét cai nhin toan dién va cap
nhat vé su so sanh gila Flutter va React Native trong ndm 2024. Muc tiéu khéng chi
ding lai & viéc phan tich hiéu suat ma con ma réng ra cac yéu to quan trong khac ma
cac doanh nghiép thudng can nhac khi lua chon gilta hai framework nay. B4o céo sé
di sdu vao cac khia canh nhu hiéu suét, cac yéu to kinh doanh khac, trai nghiém phat
trién, hé sinh thai, kha nang tai s&r dung ma, kha nang tich hop va 16 trinh phat trién
trong tuong lai clia ca Flutter va React Native. Thdng qua viéc phan tich chi tiét nay,
béo céo hy vong s& mang dén cho cac nha phat trién va cac nha quan ly cdng nghé
mot ca s& thdng tin viing chac dé dua ra quyét dinh phu hop cho cac du an phat trién
ung dung di dong cta minh.

2. Béi canh hiéu suat: Phan tich sau vé tdc do va hiéu qua.

e 2.1. Nhin lai thach thirc clia cau ndi JavaScript trong React Native:
Trong kién truc truyén thong clia React Native, cau ndi JavaScript (JS bridge)
dong vai tro 14 trung gian giao tiép gilra ma JavaScript, nai phan 16n logic tng
dung dudc viét, va cac thanh phan giao dién ngudi dung (Ul) gbc clia hé diéu
hanh (i0S va Android). Khi mét (rng dung React Native can hién thi mét thanh
phan Ul goc hodc thuc hién mét tac vu lién quan dén hé thdng, thdng tin sé dugc
tuan tu hda (serialized) thanh dir liéu JSON va gl qua ciu ndi dén phia native, noi
dir liéu nay sé dugc giai tuan tu hoa (deserialized) va cac thanh phan Ul géc
tuong Ung sé duoc tao hodc céac tac vu sé dugc thuc hién. Qua trinh tuan tu hoa
va giai tuan tu hda nay, dac biét khi dién ra thudng xuyén véi lugng di liéu I6n, co
thé gay ra do tré va trd thanh mét diém nghén hiéu suat, dac biét doi vai cac Ung



dung cé giao dién ngudi dung phtc tap hoac cac hiéu iing dong.’

Van dé hiéu suat lién quan dén JS bridge nay da timng la mét trong nhiing diém

yéu chinh cuia React Native so vai cac cong nghé phat trién (ing dung native hodc

cac framework da nén tang khac nhu Flutter. Nhiing ngudi ing hé Flutter thudng

chi ra rang viéc Flutter si dung ngdn ngir Dart va bién dich truc tiép thanh ma

native da giup framework nay vuot trdi hon React Native vé hiéu suét, do khéng

can dén cau ndi trung gian.’

2.2. Phan tich cac cai tién va diém chuan hiéu suat gan day trong React

Native:

Nhan thic dugc nhitng han ché vé hiéu suat do kién tric cau ndi gay ra, déi ngli

phat trién React Native da gidi thiéu mot kién tric mdi nham giai quyét van dé nay

mot cach triét dé.° Kién tric mdi nay, dugc gidi thiéu tir phién ban 0.68 va tré

thanh mac dinh tir phién ban 0.76, bao gébm céac thanh phan chinh nhu Fabric,

Turbo Modules, JSI (JavaScript Interface) va Codegen.®

o 2.2.1. Kién truc méi: Fabric, Turbo Modules va JSI:
Fabric 14 hé théng render (két xuat) mai clia React Native, dugc thiét ké dé
mang lai hiéu qua cao hon trong viéc cap nhat giao dién nguai dung.® Fabric
gidm thiéu thai gian can thiét dé cap nhat Ul, dan dén trai nghiém ngudi dung
mugt ma han véi kha ndng cudn nhanh hon, phan hoi tot hon véi cac thay doi
focus va cac hiéu iing dong tréi chay hon. Biéu nay dat dugc bang cach déng
bd hoa qua trinh render va cho phép giao tiép truc tiép hon gilra ma
JavaScript va cac thanh phan native.*
Turbo Native Modules |a mét hé thong mdi dé viét cac module native, cho
phép ching dugc tai mét cach tri hoan (lazy loading) khi can thiét.* Quan
trong hon, Turbo Native Modules bé qua cau ndi JavaScript va giao tiép truc
tiép vGi ma native, 1am gidm dang ké chi phi giao tiép gilra hai I6p nay. Két qua
13, thdi gian khai ddng iing dung nhanh hon va phan héi tur I6p native cling
nhanh hon, giai quyét mét trong nhiing diém yéu thudng gap trong trai
nghiém ngudi dung Ung dung di dong.*
JSI (JavaScript Interface) |a mot APl C++ cung cdp moét I6p triru tuong cho
JavaScript Runtime, cho phép JavaScript gilt cac tham chiéu dén cac doi
tuong C++ host va goi truc tiép cac phuong thic trén chung.® Biéu nay loai bd
hoan toan chi phi giao tiép bat dong b va tuan tu héa dit liéu qua cau ndi,
dan dén do tré thap hon dang ké va giao dién ngudi dung muot ma hon. JSI
cho phép giao tiép dong bd gilra JavaScript va ma native, mot diéu khéng thé
thuc hién dugc vdi kién tric cau ndi ci.®
Codegen |a mdt cong cu tao ma tu ddng, giup tao ma boilerplate can thiét dé
két ndi JavaScript va native code, dam bao tinh an toan kiéu di liéu va gidm
chi phi runtime.® Codegen cho phép cac nha phat trién viét dac ta kiéu tinh



bang TypeScript hodc Flow, sau dé dugc sir dung dé tao cac tép giao dién can
thiét cho cac thanh phan native clia Fabric va TurboModules, dam bao rang
cé hai phia déu cé thé tin tudng vao viéc xac thuc dir liéu.®

Ngoai ra, React Native 0.73 da gidi thiéu Bridgeless Mode, cho phép cac nha
phat trién tly chon vo hiéu hoa hoan toan viéc tao cau néi.° Biéu nay cé thé
dan dén thdi gian khai dong iing dung nhanh hon mét chit bang cach loai bd
chi phi tai ciu néi va cac thanh phan runtime khac cua React Native.

2.2.2. Diém chuan va két qua kiém thir hiéu suat:

Meta (trudc day la Facebook) da thuc hién cac thir nghiém ndi bd dé danh gia
hiéu suéat cta kién tric mdi trén céc thiét bi di dong thuc té va da ghi nhan
nhitng cai thién dang ké.® Cac thir nghiém nay cho thay su cai thién vé thai
gian phan hoi va hiéu suét tong thé clia cac ing dung st dung kién tric mai.
Cu thé, trén mot trinh gia 14p TV 1080p chay Android 14, da co su cai thién
trung binh khoang 500ms khi st dung kién tric mdi.® Trén may tinh bang Fire
HD Plus (thé hé thir 10) chay Fire OS 7.3, su cai thién trung binh 13 khoang
900ms, va trén Fire TV Stick HD chay Fire OS 7.6, su cai thién trung binh Ién
dén khoang 1000ms.*

Céac nha phat trién cong dong ciing da bao cao nhiing cai thién vé hiéu suat
khi chuyén sang kién truc mdi. Vi du, Kraken da nhan thay thai gian render
nhanh hon dang ké, mac du c6 su khac biét I6n gilta cac man hinh khac nhau
va su cai thién I6n nhat trén cac thiét bi chdm nhat.® Alexandre, mét ngudi duy
tri cdng cu do hiéu suat React Native Flashlight, cling da chia s& mét s6 diém
chuan Ul cho thay nhiing cai thién rd rét.

M6t bai viét trén dev.to da trinh bay cac diém chuan chi tiét hon, cho thay su
tang toc dang ké trong tdc dd va kha nang phan héi clia cac hoat dong
module native vdi kién tric mai.c Cac thlr nghiém do sé lan goi ham thanh
cdng trong mét khodng thai gian nhat dinh da cho thay su cai thién 1én dén
khoang 99.60% trén cac sd lugng invocation khac nhau (tir 1.000 dén
100.000 1an goi).°

Cung ngudn nay cling cung cap cac diém chuan vé thai gian render cla cac
thanh phan View, Text va Image trén cac thiét bi Google Pixel 4 va iPhone 12
Pro.® Dang chu y, iPhone 12 Pro cho thay su cai thién dang ké han, vdi thai
gian render nhanh hon dén ~39% cho 5.000 thanh phan View va ~33% cho
5.000 thanh phan Image. Nhiing cai thién nay dac biét rd rét trong cac tinh
hudng c6 s6 lugng I6n thanh phan, dan dén (ing dung phan hoi nhanh hon va
trdi nghiém ngudi dung mugt ma hon.°

Tuy nhién, can luu y rang muc dé cai thién hiéu suat cé thé khac nhau tly
thudc vao thiét ké va cach trién khai cu thé cta (rng dung.® M6t sé thir nghiém
ndi bd tai Meta cho thay tac ddng hiéu suat trung 14p trén hau hét cac bé mat



React Native trong (ing dung Facebook.® Biéu nay cho thay kién tric mdi
khéng phai ltic ndo cling mang lai su tdng téc dang ké ngay 1ap tic ma con
tap trung vao viéc xay dung mdt nén tang viing chac cho cac kha nang trong
tuong lai.” Ngoai ra, trong khi hiéu suat CPU cé thé khdng thay déi nhiéu, mic
tiéu thu bd nha cé thé cao hon vai kién tric méi do viée biéu dién Ul hoan
toan trong bd nhd, diéu ndy md ra cac tinh ndng mdi nhu render déng thai.”
e 2.3. Lgi thé hiéu suat cha Flutter: Bién dich AOT va céng cu render:
Flutter str dung ngdn ngir 1ap trinh Dart, dugc thiét ké dac biét dé phat trién giao
dién ngudi dung va cé kha nang bién dich truc tiép thanh ma may native
(Ahead-Of-Time - AOT compilation)." Qua trinh bién dich AOT nay thudng mang
lai hiéu suat vuot trdi hon, dac biét trong céc tac vu phirc tap nhu x{r ly animation
va thagi gian khéi dong ng dung.?
Flutter sir dung cong cu render riéng (Skia, v&i Impeller m@i hon trén iOS la mac
dinh tu Flutter 3.27 va trén Android théng qua mét flag), vé cac thanh phan Ul ti
dau.’ Cach tiép can nay ddm bao hiéu suat nhat quan trén cac nén tang khac
nhau.’ Flutter thudng vuct trdi hon React Native vé muic sir dung CPU va thdi gian
tai Ung dung tong thé.’
M6t Ioi thé cot 16i clia Flutter 14 kién tric cla nd khéng yéu ciu cau néi JavaScript
dé tuong tac vai cac thanh phan native, diéu nay co thé gay ra su cham tré hiéu
suat trong React Native."” Viéc loai b ciu noi nay giup Flutter dat dugc hiéu suéat
gan nhu native trong nhiéu trudng hop, dac biét |a khi x{ ly cac giao dién ngudi
dung tuy chinh va cac hiéu ing déng phuc tap.’
e 2.4.So sanh hiéu suat hién tai: M6t phan tich doi chiéu:
Tém lai, béi canh hiéu suat hién tai cho thay React Native da cé nhitng budc tién
dang ké vai kién tric méi clia minh, giai quyét hiéu qua nhing lo ngai trudc day vé
JS bridge. B6i véi hau hét cac iing dung tiéu chuan, hiéu suat clia React Native
thudng 14 rat tot."® Tuy nhién, déi vai cac Ung dung ¢ dé phuc tap cao, yéu cau
nhiéu animation, hodc can dé nhat quan giao dién pixel-perfect, Flutter van c6
thé gilt loi thé nhd vao quy trinh render t6i uu hoa va kha nang bién dich truc tiép
thanh ma native.’ M6t s6 diém chuan cho thay Flutter c6 hiéu suat tét hon khi tai
cong viéc cao hon.™
Can thira nhan rang trong mét sé trudng hop cu thé, dac biét khi str dung cac
thanh phan native, React Native co thé mang lai hiéu suat tot hon.? Tuy nhién, lua
chon "nhanh hon" c6 thé khac nhau tuy theo tirng trudng hap cu thé va phu
thudc vao yéu cau du an cu thé cling nhu kinh nghiém ctia nha phat trién trong
viéc t6i uu hda cho ting framework.” Su khac biét vé hiéu suat gilra Flutter va
React Native da thu hep dang ké, nhung kién truc cua Flutter van cung cap mét
nén tang virng chac cho céac ting dung ddi hdi khat khe vé hiéu suat.



3. Vugt ra ngoai hiéu suat: Cac yéu té chinh thic day quyét dinh kinh doanh.

e 3.1. Téc dd phat trién va thai gian dua san pham ra thi trudng:
C4 Flutter va React Native déu cung cap cac tinh nang nhu hot reload/fast
refresh, cho phép nha phat trién xem cac thay d6i ma ngay |ap tuc trén (g dung
dang chay ma khéng can khai dong lai toan bd (ng dung, gitp tang téc dang ké
qua trinh phat trién.' React Native c6 thé mang lai lgi thé khai dau nhanh hon cho
cac nhom da thanh thao JavaScript, do su quen thudc vai ngén ngi va hé sinh
thai.' Tuy nhién, Flutter v&i bd widget dung san phong phu ciing cé thé day nhanh
qua trinh phat trién, d&c biét déi vai cac irng dung c6 giao dién ngudi dung phirc
tap.? Trai nghiém phat trién tich hap hon cua Flutter vai su ho trg chat ché tir cac
IDE ciing c6 thé gop phan vao hiéu qua phat trién." Ca hai framework déu cho
phép phat trién nhanh chdéng, nhung ky nang hién cé clia nhom phat trién cé thé
la yéu t6 quyét dinh trong viéc chon lua framework nao mang lai té¢c d6 nhanh
hon cho mét du an cu thé.

e 3.2. Tinh linh hoat trong thiét ké UI/UX va kha nang tuy chinh:
Flutter vai cach tiép can dua trén widget cho phép tao ra cac giao dién ngudi
ding ¢ tinh tuy bién cao va biéu cdm, c6 kha n&ng dap Uing chat ché nhan dién
thuong hiéu.® Flutter cung cdp mét thu vién widget phong phu, bao gém céc
widget tudn theo Material Design va Cupertino, gilp tao ra cac iing dung hap dan
vé mét thi giac.® Flutter mang lai khd nang kiém soat tly chinh cao hon nhung cé
thé lam mat di mot phan cdm giac native.' Nguaoc lai, React Native sir dung cac
thanh phan Ul native, mang lai trai nghiém native tu nhién hon nhung c6 thé han
ché kha néng tly chinh Ul ma khdng can thém no luc.' Viéc dat duoc su nhat quan
Ul trén cac nén tang c6 thé doi hdi nhiéu nd luc hon trong React Native déi voi
céac thiét ké tuy chinh cao."” Flutter vuot trdi trong viéc tao ra cac Ul tly chinh cao
vGi giao dién nhat quan trén cac nén tang, trong khi React Native nghiéng vé viéc
cung cap cam giac native clia nén tang. Lua chon phu thudc vao tdm quan trong
ctia Ul dac trung thuong hiéu va trai nghiém ngudi dung mong muén.

e 3.3. Chi phi phat trién: Tuyén dung, bao tri va kha nang mé rong:
Viéc xay dung (rng dung da nén tang bang ca hai framework thudng ré hon so vdi
viéc phat trién cac iing dung native riéng biét.> Chi phi tuyén dung va duy tri nha
phat trién cé thé tuong duong nhau nhung co thé khac nhau tuy thudc vao vi tri
dia ly va nhu cau thi trudng.’ Viéc React Native sir dung JavaScript, mét ngén ngir
pho bién réng rai, co thé gilp viéc tim kiém nha phat trién dé dang hon.' Tuy
nhién, su phd bién ngay cang tang cua Flutter cling dang lam tang sé luong nha
phat trién Dart.® Kha nang bao tri [a rat quan trong va ca hai framework déu dugc
duy tri tich cuc, nhung céc lua chon kién tric co thé anh hudng dén viéc bao tri
lau dai." Vé kha ndng mé& rong, ca hai framework déu duoc sir dung dé xay dung



cac Ung dung 1én va phrc tap, nhung cac can nhac vé hiéu suat cé thé anh hudng
dén lua chon cho céac ing dung doi hoi cao.”” Mac du ca hai déu mang lai lgi thé
vé chi phi so v&i phat trién native, nhung su san co va chi phi ctia cac nha phat
trién quen thudc véi moi ngdn ngil, cling nhu nhu cau bao tri va kha nang mé réng
lau dai, can dugc xem xét.

e 3.4.Ngudn nhan luc va su san co6 clia nha phat trién:
Su phé bién rdng rai clia JavaScript mang lai cho React Native Igi thé vé ngudn
nhan luc san cd.! Tuy nhién, Flutter dang ngay cang phé bién va sé lugng nha phat
trién hoc Dart dang tang lén.® Béi vai cac nhdm da thanh thao React, viéc chuyén
sang React Native s& dé dang hon." Su dé hoc cua Flutter c6 thé thu hat cac nha
phat trién tir cac nén tang khac.” Ky nang hién cé trong mét nhém phat trién
thudng dong vai trd quan trong trong viéc lua chon framework do dé dang dao
tao va tan dung chuyén mon hién co.

e 3.5. Su phu hop véi yéu cau du an va dé phure tap:
Flutter cé thé dugc uu tién cho cac (ng dung doi hdi hiéu suat cao, giao dién
ngudi dung tuy chinh phuc tap va tinh nhat quan trén nhiéu nén tang (di dong,
web va desktop).' React Native cé thé phu hap hon cho cac du an uu tién giao
dién native, phat trién nhanh chdng vai kién thirc JavaScript hién c6 va tan dung
hé sinh thai thu vién bén thd ba réng I6n.! Co nhiing trudng hop str dung cu thé
ma mot framework co thé phi hop hon (vi du: Flutter cho cac (rng dung nang vé
mat thi gidc, React Native cho céc Ung dung phu thudc nhiéu vao cac thanh phan
Ul native hodc cac API nén tang cu thé).! Yeu cau ky thuat cu thé va do phrc tap
cla du an, bao gém nhu cau hiéu suét, ky vong vé UI/UX va su phu thudc vao cac
tinh nang native, 14 nhiing yéu to6 quyét dinh quan trong trong viéc lua chon
framework phu hgp.

4. Trai nghiém phat trién: So sanh & cap dé Framework.

e 4.1.Dé hoc va tiép thu: Dart so v&i JavaScript/React:
React Native c6 thé co Igi thé ban dau cho cac nha phat trién da quen thudc vdi
JavaScript va React do cu phap va cac khai niém tuong dong." Flutter st dung
Dart, c6 thé gay ra thach thiic hoc tap cho cac nha phat trién chl yéu cé kinh
nghiém vai cac ngdn ngilr khac.' Tuy nhién, Dart thudng dugc coi la dé hoc, dac
biét déi vai nhitng ngudi ¢ kinh nghiém vé cac ngdn nglt hudng déi tuong.® Cach
tiép can dua trén widget cua Flutter dugc nhiéu nha phat trién danh gia 14 truc
quan.’® Mac du su phé bién clia JavaScript mang lai mét lugng 16n nha phat trién
ban d4u cho React Native, nhung Dart clia Flutter dugc thiét ké cho phat trién Ul
va dugc coi la tuang déi dé tiép thu.

e 4.2.Cdng cu phat trién va tich hgp IDE:
Flutter co kha nang tich hop tuyét v&i véi cac IDE phd bién nhu Visual Studio Code



va Android Studio, cung cép cac tinh ndng nhu tu déng hoan thanh ma va céng
cu g& 16i." React Native tan dung su linh hoat cuia viéc st dung bat ky IDE hoac
trinh soan thao van ban nao tuong thich véi JavaScript.”” Flutter cung cap giao
dién dong Iénh (CLI) va cac cong cu nhu Flutter Doctor, hd trg thiét lap méi trudng
phat trién.”’ React Native ciing c6 CLI riéng va cac cong cu nhu Expo dé don gian
hoa viéc thiét 1ap du &n.?' C4 hai framework déu cung cap cac céng cu manh mé,
véi Flutter mang lai trai nghiém tich hop hon va React Native cung cap su linh hoat
cao hon trong viéc lua chon IDE.

e 4.3.Tac dong clia Hot Reload/Fast Refresh dén nang suat:
C4 Flutter (Hot Reload) va React Native (Fast Refresh) déu cung cép céc tinh nang
cho phép nha phat trién xem céc thay d6i ma ngay |ap tiic ma khdng can khai
doéng lai hoan toan Uing dung, gitp tang tdc dang ké qua trinh phat trién.! Hot
Reload cua Flutter thuong dugc khen ngoi vé téc dd va do tin cay.' Fast Refresh
cla React Native cling cung cép kha nang 1ap lai nhanh chong.®? Nhiing tinh nang
nay rat quan trong doi vdi ndng suat clia nha phat trién trong ca hai framework,
cho phép lap lai va thir nghiém nhanh chong.

e 4.4.Kha nang gé loi va profiling:
Flutter cung cap cac cong cu g& 16i manh mé&, bao gdom kiém tra cay Ul va giam
sat hiéu suat.! React Native tich hop vai Flipper, mét nén tang g& 16i manh mé
cung cap théng tin chi tiét vé hiéu suat ing dung.®? React Native cling c6 mét
trinh g& 16i tich hop cho céc ing dung iOS va Android.” C4 hai framework déu
cung cap cac cong cu day di dé gd 16i va phan tich hiéu suat, cho phép nha phat
trién xac dinh va giai quyét van dé mét cach hiéu qua.

e 4.5. Hé sinh thai quan ly trang thai:
Flutter cung cap nhiéu giai phap quan ly trang thai khac nhau, tir don gian dén
phurc tap (Provider, BLoC, Riverpod, v.v.)."” React Native dua vao hé sinh thai
JavaScript rong I6n hon cho cac thu vién quan ly trang thai nhu Redux, Zustand
va cdac thu vién khac.*? C4 hai framework déu c6 hé sinh thai truéng thanh dé
quan ly trang thai 'ng dung, cung cap cho nha phat trién nhiéu lua chon dua trén
dd phuc tap clia du an va sd thich ctia nhém.

5. Hé sinh thai va cong dong ho trg: Sirc manh tur sé lugng va chat lugng.

e 5.1. Quy mé, tinh tich cuc va mirc d6 tuong tac cia céng dong:
React Native, ra ddi trudc, co6 mdt cdng dong I6n hon va trudng thanh hon." Tuy
nhién, Flutter c6 mét cong déng dang phat trién nhanh chdng va tich cuc, nhan
duoc su ho trg va cdng nhan manh mé." Mot s6 khao sat cho thay Flutter cé ty |é
ngudi hAm md cao han trong giGi nha phat trién.® React Native van c6 su hién
dién manh mé trong s6 cac nha phat trién chuyén nghiép.”° Mac du React Native
hién c6 cdng dong I6n han, nhung cdng déng cua Flutter dang phat trién nhanh



chong va rat nang dong, cho thay mét tuong lai day hira hen.

e 5.2.Tinh san co va chat lugng cua cac thu vién va géi bén thir ba:
React Native hudng Igi tir hé sinh thai npm réng I6n va truéng thanh, cung cap
cac gdi cho hau hét moi nhu cu.' Flutter cé mét hé sinh thai mdi hon nhung dang
phat trién nhanh chong, tap trung vao cac géi chat lugng cao cé san trén
pub.dev.' Can luu y rang hé sinh thai npm I6n hon cé thé cé nguy co phan manh
va bao tri khdng nhat quan.' Cac goi dugc quan ly cua Flutter thudng nhan dugc
su ho trg manh mé tir cdng dong va cac cong ty. Hé sinh thai I6n hon clia React
Native cung cap nhiéu lua chon hon, trong khi hé sinh thai dang phat trién cla
Flutter uu tién chat lugng va kha nang bao tri.

e 5.3. Tai liéu, tai nguyén hoc tap va cac kénh ho tro:
Flutter dugc danh gia cao vé tai liéu rd rang, toan dién va dugc t6 chirc tot, bao
g6m danh muc widget tuong tac va cac hudng dan danh riéng cho cac nha phat
trién tir cac nén tang khac nhau."” Tai liéu clia React Native, m&c du phong phd,
d6i khi co thé cdm thay rdi rac.'” Ca hai framework déu c6 vo s6 hudng dan, bai
viét va tai nguyén tir bén thr ba nhd cdng déng tich cuc clia ho." Flutter thudng
duagc khen ngai vé tai liéu xuat sac, day cé thé 1a mot loi thé dang ké cho cac nha
phat trién, dac biét 13 nhiing ngudi méi lam quen véi framework.

e 5.4.Vai tro clia su ho trg tir cong ty me: Flutter ctia Google so vé&i React
Native ciia Meta:
Google co su hd trg manh mé va tich cuc phat trién Flutter, bao gém c3 viéc sur
dung nd trong cac san pham cla chinh Google.® Meta (trudc day 1a Facebook)
ciing ho trg React Native cling vai cdng déng I6n manh clia no.® C4 hai framework
déu hudng lgi tir ngudn luc va chuyén mén cuia cac cdng ty me tuong Ung. Su hd
trg ti cac cdng ty cdng nghé 16n mang lai su 6n dinh va ho trg lau dai cho cd hai
framework, ddm bao véi cac nha phat trién vé su lién tuc cta chung.

6. Kha nang tai sir dung ma va tinh nhat quan cua Ul: Toi da hoa hiéu qua va
nhan dién thuong hiéu.

e 6.1. Kha nang chia sé ma trén cac nén tang (i0S, Android, Web, Desktop):
C4 hai framework déu cho phép chia s& ma dang ké giira iOS va Android." Flutter
c6 kha nang manh mé trong viéc ma rong kha nang tai s&r dung ma sang web,
desktop (Windows, macOS, Linux) va thdm chi ca cac hé thong nhing.’ React
Native hd trg web théng qua React Native Web, cho phép tai sl dung ma trén cac
nén tang di ddng va web, mac du co thé yéu cau thém céac thu vién hoac giai
phap thay thé.® React Native ciing dang tang cudng hod trg cho cac nén tang
desktop nhu macOS va Windows.* Flutter cung cap mét giai phap toan dién hon
cho phat trién da nén tang ngoai iOS va Android, trong khi React Native phu
thudc nhiéu hon vao céc thu vién bén ngoai cho web va desktop.



e 6.2. Cach tiép can phat trién Ul: Hé thong dua trén Widget cua Flutter so vdi
cac thanh phan Native clia React Native:
Flutter str dung kién tric dua trén widget, nai Ul dugc xay dung bang cach st
dung mét hé théng phan cap cac widget mé ta giao dién clia chung dua trén cau
hinh va trang thai." Flutter render tat ca cac thanh phan trén canvas riéng bang
cdng cu render ctia né (Skia/Impeller), mang lai Ul nhat quan trén cac nén tang.'
React Native sif dung cac thanh phan Ul native (vi du: UIButton trén iOS, Button
trén Android), render chiing theo nén tang.' Su khac biét co ban nay trong cach
tiép can render Ul cé nhing tac ddng dang ké dén tinh nhat quan cta Ul va "cadm
giac native" clia cac iing dung.

e 6.3. Pat dugc tinh nhat quan cua Ul va duy tri giao dién Native:
Flutter uu tién tinh nhat quan cta Ul trén cac nén tang do kha nang kiém soat qua
trinh render va viéc cung cap céc bd widget Material va Cupertino.' Mac du Flutter
hudng dén mét Ul giéng native, nhung no cé thé khéng hoan toan gidng native va
ngudi dung co6 thé nhan thay nhiing khac biét nhd.! React Native von cung cap
giao dién va trdi nghiém native hon bang cach st dung cac thanh phan Ul danh
riéng cho nén tang." Viéc dat dugc tinh nhat quan Ul pixel-perfect trén cac nén
tang trong React Native cé thé doi hdi nhiéu nd luc hon va co kha ndng can ma
hoac thu vién bén th( ba danh riéng cho nén tang.? Lua chon gilra uu tién tinh
nhat quan cla Ul (Flutter) so vai giao dién native (React Native) phu thudc vao
muc tiéu cu thé ctia du an va trai nghiém ngudi ding mong muén trén méi nén
tang.

e Bang 1: Tom tat vé kha nang tai sir dung ma va cach tiép can tinh nhat quan
cua Ul.

Khia canh Flutter React Native

Kha nang tai sir dung ma (Di | Rét cao, gan 100% gilra iOS Cao, thudng khoang 80-90%

déng) va Android ° gitra iOS va Android °

Kha nang tai st dung ma Manh mé, hd trg tét cho web ° HO trg théng qua React Native

(Web) Web, c6 thé yéu cau thém thu
vién &

Kha nang tai sir dung ma Hé tro tét cho Windows, Pang phat trién hd trg cho

(Desktop) macOS va Linux ° macOS va Windows *°




Cach tiép can render Ul Dua trén widget, render moi S dung céc thanh phan Ul

thu trén canvas riéng béng native clia nén téng 1
cong cu Skia/Impeller

Tinh nhat quan cta Ul Uu tién tinh nhat quan trén Co6 thé doi hoi nhiéu nb luc
céc nén tang, cung cap bd hon dé dat dugc tinh nhat
widget Material va Cupertino ' | quan pixel-perfect trén cac

nén tang cho cac thiét ké tuy
chinh ®

Giao dién Native Hudng dén giao dién giéng Cung cép giao dién native hon

native nhung c6 thé cé nhiing do str dung cac thanh phan Ul
khac biét nhd ' native clia nén tang '

7. Flutter trong thuc té: Ung dung thuc té va cac trudng hap dién hinh.

e 7.1. Néu bat cac cong ty va i'ng dung ndi bat dugc xay dung bang Flutter:
Nhiéu cong ty I6n va cac ting dung phd bién da lua chon Flutter cho viéc phat
trién ing dung di dong cla ho, chirng minh su trudng thanh va kha nang cua
framework nay trong viéc xdy dung cac Ung dung san sang cho san xuat.? Mot so
vi du bao gém:

o

o

o

@)

O O O

@)

o

Google (Google Ads, Google Earth) ?

Alibaba (ing dung thuong mai dién tir toan cau) °

eBay

Tencent ©

BMW (céc tinh ndng xe hai két néi, trai nghiém lai xe thong nhat) 2
The New York Times '

Toyota (hé thdng thdng tin gidi tri trén xe hoi) #

SAS Airlines (Ung dung khach hang) *°

Credit Agricole (i'ng dung ngan hang di déng ban &) *

e 7.2. Phan tich ly do dang sau lva chon Flutter ctia ho:
Dua trén tai liéu nghién cliu, co thé thay nhiéu ly do khién cac cong ty nay lua
chon Flutter

o

Hiéu suat muct ma va giao dién nhat quan trén cac nén tang (Alibaba, Google
Pay).’

Phat trién da nén tang hiéu qua (BMW).°

Kha nang hiéu suat cao va giao dién nhat quan cho cac (ing dung phong phu
vé mat thi giac."”

Hé tro cho cac thiét bi nhing (Toyota).?

Kha néng tao ra trai nghiém thuc su da nén tang (Google Earth).?




o Nhu cAu vé mét ing dung ngan hang di déng ban 1&é manh mé va hap dan vé
mat thi giac (Credit Agricole).”

Viéc céc cong ty I16n trong nhiéu nganh khac nhau chap nhan Flutter cho thay su
trudng thanh va tinh phl hgp clia noé trong viéc xay dung cac Ung dung san sang cho
san xuat. Nhirng vi du thuc té nay va ly do dang sau viéc ap dung chung co thé tran an
ngudi dung vé kha ndng va gia tri ma Flutter mang lai cho cac doanh nghiép.

8. Kha nang tich hgp véi cac module Native va cac cong nghé khac.

e 8.1. Kham pha cac kénh nén tang va kha nang tuong tac Native cua Flutter:
Flutter cung céap tinh ndng "add-to-app", cho phép tich hap tiing phan cac
module Flutter vao cac iing dung native Android va iOS hién c6.*” Flutter s&f dung
cac kénh nén tang (MethodChannel, EventChannel, BasicMessageChannel) 1am
cau ndi giao tiép gilra ma Flutter va ma native.*® Cac trudng hop s dung tich hop
native bao gém truy cip cac tinh ndng cu thé cla thiét bi hoac tich hop véi cac
SDK danh riéng cho nén tang.* Flutter cling hd trg multi-engine va multi-view cho
cac kich ban tich hop phtrc tap hon.*” Flutter cung cap cac co ché manh mé dé
tich hgp vai cac codebase native hién co va truy cap cac chuc nang danh riéng
cho nén tang khi can thiét.

e 8.2. Xem xét hé thong module Native va Turbo Modules ctia React Native:
React Native cung cap Hé théng Module Native, cho phép viét ma native
(Java/Kotlin cho Android, Objective-C/Swift cho iOS) va hién thi n6 cho
JavaScript.>® Cac truong hop st dung cho module native trong React Native bao
gom truy cap céc tinh ndng thiét bi khéng dugc hién thi theo mac dinh hodc tich
hop véi cac thu vién native bén thir ba.*® Turbo Native Modules la API thé hé tiép
theo dé két ndi JavaScript va ma native trong Kién tric Mai, mang lai loi ich vé
hiéu suat so vdi cau néi cli.® Turbo Modules sir dung JSI dé tuong tac truc tiép voi
JavaScript engine, cho phép cac APl dong bd va giao tiép nhanh hon.® React
Native cling cung cap cac cach toan dién dé tich hop véi ma native, véi Kién tric
Mdi tiép tuc ndng cao hiéu qua cla viéc tich hap nay.

e 8.3. S0 sanh tinh dé dang va linh hoat cta tich hap:

C3 hai framework déu cung cap céac giai phap hiéu qua cho viéc tich hgp native,
nhung céc chi tiét trién khai cu thé va trdi nghiém cuia nha phat trién cé thé khac
nhau. Lua chon c6 thé phu thudc vao su quen thudc ctia nhom véi cac phuaong
phap tich hop nén tang tuong Ung va cac yéu cau cu thé cla viéc tich hop.

e 8.4.Tich hgp véi cac dich vu Backend va nén tdng dam may:

C4 Flutter va React Native déu co thé tich hop vai nhiéu dich vu backend va nén
tdng dam may (Firebase, AWS Amplify, Google Cloud, backend tuy chinh, v.v.).’
Flutter cé kha nang tuong thich lién mach véi Firebase (mét san pham clia
Google)." React Native cd nhiéu thu vién bén thir ba dé tich hap backend trong



hé sinh thai JavaScript.! Ca hai framework déu cung cap su linh hoat tuyét vai
trong viéc tich hap vai cac dich vu backend va nén tdng dam may, mang dén cho
nha phat trién nhiéu lua chon.

9. Blfc tranh tuong lai: Lo trinh phat trién va cac tinh nang du kién.

e 9.1. L trinh phat trién cta Flutter: Cac linh vuc trong tdm va nhirng cai tién
sap tai:
Flutter dang tiép tuc nd luc cai thién hiéu suat da nén tang, bao gom i uu hoa
cong cu render Skia/Impeller.® Du kién sé co6 nhiing cai tién trong ho trg desktop,
chang han nhu céc tinh nang danh riéng cho nén tang tét han, cac thanh phan Ul
native va cac tuong tac ban phim/con tré dugc tinh chinh.® Hiéu suat web cling
sé dugc cai thién vai mét quy trinh render ndng cao va céac cai tién vé bd cuc dap
iing.*® Cac cong cu phat trién ciling sé dugc nang cap, chang han nhu cac céng
cu g8 |6i théng minh hon va kha nang profiling hiéu suat tich hop trong Flutter
DevTools.® Flutter c6 thé sé tich hap siu hon véi cac cdng nghé Al va Machine
Learning nhu TensorFlow Lite.*' Cac gidi phap quan ly trang thai va ho trg déng
thai trong Dart cling sé tiép tuc dugc cai thién.®*' Flutter dang ngay cang dugc ap
dung trong linh vuc hé théng nhing.® L& trinh phat trién cla Flutter dén nam
2025 tap trung vao di dong, cai thién cac cong cu xay dung (SwiftPM, Kotlin trong
Gradle) va nang cao Flutter web.** Dart 3.0 cling mang dén nhing cai tién dang
chu y nhu kha nang null safety tot hon va ho trg cai thién cho 14p trinh bat déng
bd.>" LS trinh phat trién cla Flutter cho thay su cam két manh mé doi vai viéc lién
tuc cai thién trén tat ca cac nén tang dugc ho trg, tAp trung vao hiéu suét, trai
nghiém nha phat trién va mé& rong kha nang.

e 9.2. L0 trinh phat trién cua React Native: Su phat trién cua Kién truc Mdi va
cac ké hoach trong tucng lai:
React Native dang tap trung vao viéc tiép tuc trién khai va ap dung Kién truc Mdi
(Fabric, Turbo Modules, JSI) va tac ddng cta nd doi vai hiéu suat va kha nang.® Ké
hoach la sé bién Kién tric Md&i thanh mac dinh vao cudi ndm 2024.° React Native
cling gidi thiéu cac tinh ndng CSS mai dé cai thién bé cuc va kiéu dang, phu hap
hon v&i cac tiéu chuan web.” Trong tuong lai, React Native co thé sé tich hap véi
AR/VR, céc thiét bi IoT va cac cong nghé AI/ML.* Viéc md rdng sang cac nén tang
desktop (macOS, Windows) cling dang dugc tién hanh.*® React Native cling dang
nd luc hudng téi su bén vitng, bao gém gidm tiéu thu nang luong va thai gian tai
nhanh han.* Cac cong cu phat trién nhu Flipper ciing sé dugc cai thién.* Viéc sur
dung Concurrent Mode (céac tinh nang cta React 18) sé giup cai thién kha nang
phan héi ctia UL*® Tuong lai ctia React Native tap trung vao su phat trién va ap
dung Kién tric Mdi, hira hen nhitng cai tién dang ké vé hiéu suat va kién truc.

e 9.3. Cac yéu to gay gian doan tiém nang va xu huéng méi néi:



Can xem xét cac xu huéng hodc céng nghé mai ndi cé thé anh hudng dén boi
canh phat trién da nén tang va su phu hop cla Flutter va React Native trong
tuong lai. Diéu nay cé thé bao gdm nhiing tién bd trong phat trién native, su troi
day cla cac framework da nén tang khac hodc nhiing thay doéi dang ké trong hé
sinh thai nén tang. Mac du ca hai framework hién dang dan dau trong khéng gian
da nén tang, nhung can nhan thic dugc tinh ndng déng clia cdng nghé va kha
nang xuat hién cac yéu té gay gian doan trong tuong lai.

10. Két luan: Tai sao Flutter van la mét lua chon hap dan trong nam 2025 va hon
thé nira.

Tém lai, bdo cdo nay cho thay rang mac du React Native da co nhitng tién bo dang ké
trong viéc giai quyét cac lo ngai vé hiéu suat, Flutter van tiép tuc mang lai nhitng lgi
thé dang ké trong nhiéu linh vuc. Flutter van gilr viing vi thé clia minh nh& hiéu suat
vugot trdi (dac biét déi vai cac Ul phic tap), tinh nhat quan cua Ul trén cac nén tang,
kha ndng ho trg da nén tang toan dién (bao gdbm web va desktop), trai nghiém phat
trién tuyét vai va mot hé sinh thai dang phat trién nhanh chong.

Ngudi dung, véi tu cach 1a mot nha phat trién Flutter co kinh nghiém, cé thé yén tam
rang Flutter van 1& mot framework manh mé va phu hap cho viéc phat trién iing dung
di ddng trong ndm 2025 va dugc dinh vi tt cho tuong lai vai 16 trinh phat trién manh
mé va su doi mai lién tuc. C3 Flutter va React Native déu 13 nhitng céng cu quan trong
trong bdi canh phat trién da nén tang va sé tiép tuc phat trién dé dap (ng nhu cau
ngay cang cao cua thi trudng.
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