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TOM TAT— Trong bdi cdnh nhu ciu tyw dong hda cac quy trinh quan Iy ndi dung s6 ngay cang ting, nghién ciru nay tip trung
xay dung mot hé théng don gidn cé kha ning tw dong héa da nén tdng nham t6i wu héa quy trinh ding tai va théng bao noi
dung video. Hé thdng dwoc phat trién dwa trén hé sinh thai Google, véi Google Sheets déng vai tro 1a trung tAm nhép liéu va
quan ly dir liéu, Google Apps Script dong vai tro 12 bd xir ly. Ngwdi dung chi can cung cip théng tin co ban vé video nhu tiéu dé,
mo ta ndi dung, lién két tép video tlr Google Drive, thoi gian ding tai dw kién, ché d6 cong khai va cac thé hashtag thu cong. Sau
khi ti€p nhan dwoc dit liéu, hé thdng sé tw déng kiém tra thoi gian hen gidr va tao Trigger dé 1ap lich ding tai video 1én nén tang
Youtube. Song song do, hé thdng sé gri thw m&i qua Gmail dén danh sach khach moi. Sw kién cling sé dwgc thém vao Google
Calendar cd nhan ctia khdch m&i néu nhw ho dong y tich hop lich sw kién tir Gmail. Khi dén théi diém hen gid, hé thdng sé thuc
hién quy trinh tai video 1én Youtube cling toan bd thong tin di ciu hinh trwdc d6. Két qua thir nghiém cho thiy hé thdng hoat
ddng 6n dinh, gitp gidm thi€u thao tac thi cong, ddm bao tinh chinh x4c va nhit quan trong quan ly lich ding tai video, dong
thoi ting hiéu qua phéi hop gitra cac bén tham gia.

Tiwr khéa— Apps Script, Google Sheets, Google Calendar, Youtube, tw dong hoa, hé sinh thai Google.
I. GIO'I THIEU

Trong b6i cdnh chuyén d6i s, nhu ciu san xuit va phan phdi ndi dung s6 ngay cang ting, dic biét trong hoat dong
truyén thong, sw kién va gido duc, cic nén tang s6 nhw Youtube, Google Workspace, Facebook cling cic cong cu
lam viéc nhém, giri thong bio sw kién di tré thanh nhitng miu chdt quan trong trong quy trinh xi Iy va lan téa
thong tin [1, 2, 3, 4, 5, 6]. Cac cong cu nay hd tro lwu trit, cong tac va truyén tai ndi dung, ddng thoi cho phép ngudi
dung lam viéc linh hoat ma khong bi gi¢i han vé thoi gian hay khong gian [7]. Mdc du vay, nhiéu nghién ciru vé
moi tredng 1am viéc s6 va quan ly thong tin cho thiy rang khi cac cong cu nay thuwdng dwgc st dung theo cach roi
rac, thiéu tich hop hodc phu thudc vao thao tac thi cdng, sé khién quy trinh lam viéc cé thé tré nén kém hiéu qua.
Cu thé, [8] chi ra rdng viéc van hanh thu cong va thiéu két ndi gitta cac hé théng dé din dén lang phi thoi gian, gia
ting sai s6t va giam sw nhit quan trong dong thong tin. Twong tw, [9] cling nhan manh rang cac thach thitc nhw
qua tai cong tac (collaboration overload), quan ly tép thi€u ciu tric hay thiéu cong cu diéu phéi quy trinh khién
nhiéu hoat déng tré nén phitc tap hon mikc cin thiét.

Nhitng nhan dinh nay, du khéng dé cip trwc ti€p dén quy trinh ding tai video, lai phan dnh kha ré thwce trang trong
bdi canh quan ly dang tai video. Cac tc vu nhw dit lich ding video, cidp nhit mo t4, tao hashtag, givi thong bao hay
phan phdi ndi dung dén nhiéu nhém doi twgng thwong dwec thuc hién Iip lai va dé bi bé sot khi van hanh tha
cobng, dic biét doi véi video sw kién cin xi 1y theo tirng giai doan trwéc - trong - sau khi dang tai 1én YouTube.

Bén canh tinh nh4t quén, yéu t6 thoi diém phat hanh cling dong vai tro quyét dinh dén hiéu suit ti€p cin nguoi
dung trén cac nén tang thuat toan nhw Youtube. Mi loai hinh néi dung déu cé nhitng khung gi¢ vang riéng biét,
vi du, cic chwong trinh tin téc thwdng tap trung vao diu gi¢ sdng hodc cudi ngay 1am viéc dé cip nhat théng tin,
trong khi cac ndi dung giai tri, phim anh lai dat dinh lwu lwgng vao t6i cudi tudn. Viéc duy tri lich trinh ding tai
nghiém ngit vao cac khung gi¢ nay 1a mot thach thirc 16m d6i véi quy trinh tha céng, doi hoi ngudi van hanh phai
trwec chién lién tuc, din dén rai ro cham tré hodc sai léch thoi di€ém, vén 12 nhitng yéu t6 truc ti€p 1am gidm kha
nang canh tranh va @6 phu cta ndi dung so6.

Trwéc diy, nhém nghién clu da phat trién mot hé thdng giti théng bao da nén tang st dung Google Apps Script
(GAS) va Google Sheets, c6 kha nang tw dong truyén tai ndi dung téi cic tng dung nhw Discord, Slack va Telegram
[10]. Hé théng nay da hd tro cai thién téc dd va dd chinh x4c clia viéc gri thong tin, nhwng van chi yéu hoat dong
theo mo6 hinh théng bido mot chiéu va chwa giai quyét dwoc cac yéu ciu phirc tap hon lién quan dén quan ly sw
kién, quy trinh néi dung hodc thao tac diang tai video trén nén tang s6. Nhin thirc nay tré thanh nén tang quan
trong thiic ddy nhém md rong pham vi nghién cttu tir hé thong théng bdo sang mot mé hinh tw ddng hoa toan dién
hon, nham khai thac t6i da kha nang tich hop cua hé sinh thai Google.

Tir d6, nghién ctru nay dé xuit mot kién truc tich hop ndi bd st dung Google Workspace 1am truc diéu phdi, nham
khac phuc hoan toan tinh ri rac clia quy trinh quan 1y ndi dung video su kién. Péng gop chinh 12 viéc cung cip
mot mo hinh theo nguyén tic SSOT (Single Source of Truth) toan dién, tw dong hoéa tir A-Z, va t6i wu héa chi phi
van hanh cho t8 chitc.
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II. TONG QUAN TAI LIEU
A. TINH CAP THIET CUA TV PONG HOA QUY TRINH KY THUAT SO
1. TAM QUAN TRONG CUA TU PONG HOA QUY TRINH LAM VIEC SO

Ty déng hda quy trinh lam viéc s6 1a viéc st dung cac cong nghé va cong cu phan mém dé xac dinh, thiét ké va tw
dong thuec thi cac chubi tic vu, quy tic nghiép vu va cic twong tac giita con ngudi véi hé théng. P6i véi linh vuc
san xuit va phan phéi ndi dung truc tuyén, dic biét 1a cic video giip quang ba hinh dnh ctia san phim, td chik, ...
Riéng vé quy trinh ding tai ndi dung da bao gdbm nhiéu bwéc phirc tap (tir lwu triv tép, dat lich, téi wu hoéa tiéu
dé/thé, dén thong bao va dong bo lich sw kién).

Mic du cac nén tdng s6 nhw Google Workspace va Youtube dd cung cdp cac céng cu manh mé, nhwng viéc str dung
ching mot cach doc 14p lai gdy ra nhirng thach thirc 16n trong quan 1y ndi dung. Cu thé, khi cac tac vu dwgc thuc
hién riéng 1é trén cac &wng dung khac nhau (vi du: tép video trén Drive, lich hen trén Calendar, thong bao qua
Gmail/Discord, va ding tai trén Youtube), luéng thong tin bi phan manh va doi hoi sw diéu phdi thd cong lién tuc.
Nhitng vdn dé nay dic biét &nh hwdng dén quy trinh dang tai video suw kién dé quang ba hinh dnh cta cic td chikc,
noi cin sw dong bo gitra thoi gian phat hanh, ndi dung video, thong tin mé ta, va thong bao dén cac bén lién quan.
Cac tac vu nhw dit lich tw dong, cAp nhat mo ta hang loat, hay kich hoat thdng bao da nén tang dé bi bd sét hoic
cham tré khi thwc hién thi cong.

B. KHOANG TRONG TRONG CAC TAI LIEU LIEN QUAN

Mic du da c6 cac tai liéu ky thuat hwéng din vé cach két ndi Apps Script véi hé sinh thai Google [11, 12] (nhw
Drive, Sheets, Calendar,...), cAch Google Apps Script hoat dong v&i Youtube Data API [13], nhwng da s6 chila cac
video hwéng dan k§ thuat trén mang xa hoi hoic blog ca nhan, hiém khi 1a sach ki thuat uy tin va cé hé théng. Do
dé, hién tai thi€u cac cong trinh hoc thuit xac dinh mdt kién tric cu thé, toan dién d€ quan ly toan bd vong doi clia
ndi dung video trong hé sinh thai Google. Vi thé, nhém ky vong nghién ctru nay sé 14p day khoang tréng d6 bang
viéc dé xuit va trién khai mot mo hinh kién tric tich hgp ndi bd st dung Google Workspace lam truc diéu phdi.
N6 khong chi tw dong héa tadc vu ma con thiét 1ap nguyén tic SSOT dé diéu khién ludng cong viéc phirc tap (tir
Drive, Sheets, Youtube, Calendar, Gmail) mdt cach tw ddng va chinh xac ma con t6i wu dwoc chi phi cho céc t6 chirc
st dung Google Workspace.

III. PHO'NG PHAP NGHIEN CUO’U
A. PHAN TICH VAN PE COT LOI VA PE XUAT GIAI PHAP
1. VAN PE COT LOI

Muc tiéu cta quy trinh ding tai ndi dung la hiéu qud, nhat quan va kip thoi. Thyc té, cadc nha san xuit ndi dung
(dac biét1a t6 chirc hodc nhém sw kién) khdng gip qua nhiéu vin dé & thao tac dang tai don 1é (vi Youtube dilam
rit t6t), ma & bat cip trong khau diéu phdi va quan ly luéng dit liéu xung quanh viéc ding tai:

AU

+ Thao tc khong hé don gidn: Viéc “chi cin dang 1én Youtube” chi ddng v&i ngudi diing ca nhin hoic t6 chirc nho.
D&i véi to chirc quan ly sy kién 16m, quy trinh 1a mot chudi phirc tap: (i) Quan Iy Iwu trit ndi dung trwéc khi dang
tai -> (ii) cAu hinh Metadata (tiéu dé, mo t, tag) -> (iii) dat lich (phai khép véi lich hop/sw kién) -> (iv) théng bao
(gli thw moi/thong bdo dén cac bén lién quan).

+Diém mu dir liéu: Khi st dung cic cong cu roi rac, thong tin ¢t 16i (thoi gian ding tai dw kién va danh sach khach
moi) chi ton tai tam thoi trong email, lich hodc ghi cht ndi bo. Ching khéng dwec lwu triv tip trung dé kich hoat
tw dong (thong qua Trigger, hen gi®) hodc d€ phan phdi lai (bdng giri link xac nhan).

+ Kha nang sai sét: Viéc lap di lap lai thao tac thi cdng (dat lich hen gi¢r thi cong, giri email nhic nhé) khong chi
lang phi thoi gian ma con gia ting rii ro sai sot (sai thoi gian, sai ché dd cong khai, thi€u hashtag), din dén giam
hiéu qua tiép can cta video hoic gy nham lan trong lich trinh sy kién.

2. YEU CAU HE THONG

Nghién ctru ndy nham giai quyét cac thach thitc tir hiéu suit, tinh nhat quan va sy déng bo trong quy trinh ding
tai video va thong bao sw kién, vén phat sinh tir viéc sir dung cac céng cu s mdt cach roi rac va tha céng. Viéc
phén tich vin dé dwoc thwe hién thong qua viéc xac dinh ré cic yéu cau chirc ning va phi chirc nang cin thiét dé
x4y duwng mot hé thdng tw dong hoa toan dién.

Cu thé, hé thong tw dong hda quy trinh ding tai tw déng video va thong bdo da nén tang cin dap &ng cac nhu ciu
tir Bdng 1 sau day da biéu dién:
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Bang 1. Bdng mé td yéu cdu ctia hé théng

Yéu cau M6 ta chi tiét

Quan ly dirliéu tap trung | Hé théng phai cé kha ning nhip, lvu trir va quan ly tit ca cic
tham s6 lién quan dén viéc dang tai (tiéu dé, mé ta, tép video
Drive, thoi gian dang tai, ché do cong khai) tai mot noi duy

nhit (Google Sheets)
Tai video 1én va Dit lich | Hé théng phai tw déng truy xuit tép video tlir Google Drive va
Youtube ty dong st dung Youtube Data API d€ tai 1én nén tang Youtube theo
lich hen chinh xac, bao gém c4u hinh cic thong tin mo6 ta va
hashtag

bong bd hoéa sw kién va | Hé thdng phai tw dong giti thw moi qua Gmail va tao sw kién
Loi moi trén Google Calendar ca nhan clia danh sach khach moi
(ngwoi nhan thong bao) theo thoi gian dang tai da dinh

Kich hoat tw dong theo | Hé thdng phai st dung Google Apps Script Trigger dé tw dong
thoi gian thwc thi quy trinh ddng tai chinh xac vao thoi diém da dwoc
dinh sin, khong can s can thiép thi cong

Giao dién nhip liéu than | Cin c6 moét giao dién nguwoi dung don gidn, tuy chinh dwoc
thién x4y dung trén Google Apps Script d€ don gian héa qua trinh
nhép liéu ban dau vao Google Sheets

3. GIAI PHAP DE XUAT

D& giai quyét van dé, nhém ching t6i sé dé xuit mét cong cu don gidn nhwng hiéu qua véi tinh lién két cao, dé la
Google Workspace, v&n da 1a cong cu 1am viéc phé bién va c6 dwoc ho tro chii yéu béi cac tién ich phuc vu cho lap
trinh don giadn bang Apps Script va Google Sheets vé&i cac tai liéu hwéng dan dé doc [14, 15, 16]. Pay 1a mot cach
ti€p cdn hoan toan khéc biét, n6 khong phai la giai phap “thay thé Youtube”, ma la céng cu tw déong hda quy trinh
phttc tap xung quanh Youtube bang c4ch bién dit liéu 1am viéc hién c6 thanh Iénh thyc thi tw dong.

+ Google Sheets - Trung tAm ra 1énh va lwu trir dir liéu: Sheets dwgc dung khong phai chi d€ Iwu trit ma con la
trung tAm quan ly trang thai. N6 1a noi duy nhit xac dinh y dinh cia ngwdi dung (mudn ding gi, khi nao, cho ai
xem). Dy la 1&p trivu twgng loai bo sy cin thiét phai thao tic trén tirng (rng dung (Youtube, Calendar, Gmail) mot
cach riéng lé.

+ Google Apps Script (GAS) - B6 ndo két ndi: GAS la céng cu co ban nhit dé c6 thé tich hop siu va goi API cla hiu
hét cac dich vu trong hé sinh thai Google (tir Sheets - Drive - Youtube - Calendar - Gmail) ma khéng cin may chu
ngoai, ddm bao tinh bao mat va chi phi van hanh ré.

B. KIEN TRUC HE THONG
1. MO HINH TONG QUAN CUA HE THONG

Mo hinh ctia hé théng nay dwoc thiét ké theo kién tric tich hgp dit liéu lam trung tdm, st dung nén tang Google
Workspace lam truc diéu phdéi chinh. Hé thng hoat dong theo mét quy trinh tw dong héa vong kin dé€ dam bao
tinh nhat quan, don gian va déng bo hiéu qua gitra viéc quan ly dir liéu dau vao, dang tai ndi dung va thong bao sw
kién lién quan. Puoc biéu dién nhw Hinh 1.

Theo nhw Hinh 1, 1udng dit liéu trong kién tric nay dwoc thiét 1ap nhw mot chudi tac vu lién mach va khong bi gian
doan, bt dau tir ngudn dit liéu thd va két thic bing viéc phan phdi ndi dung da dwoc xt Iy. Cu thé, quy trinh bit
dau bang viéc lién két tép video tir Google Drive dwgc lwu trir va quan ly tp trung trén Google Sheets; day 1a diém
khdi dau, xac dinh chinh xac ndi dung cin xt 1y.

Dit liéu cdu hinh va lién két ngu6on nay sau d6 dwoc thu thip va xi 1y toan dién bdi Google Apps Script (GAS). GAS
hoat dong nhw mot bo diéu phdi trung tim, tAn dung kha ning 14p trinh d€ diéu khién cac API cda hé sinh thai
Google. Ti€p theo, Script st dung Youtube Data API d& thwc hién tac vu kj thuat c6t16i 14 tai tép video 1én nén tang
YouTube va thiét 14p chinh x4c cac thong s nhuw tiéu dé, mo ta va ché do hen gior phat hanh.
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Hinh 1. M6 hinh téng quan ctia hé théng

Song song v&i d6, GAS s dung dich vu Google Calendar API va Gmail Service dé tw dong héa viéc diéu phéi sw
kién. Cu thé, néu ngudi dung nhip danh sich dia chi email vao treérng Gmail(s), Script sé tw dong tao va gl thw
moi sy kién dén cac khach moi. Trong treong hop ché dd dang tai ban dau dwgc cdu hinh 1a Private, hé thdng sé
tw dong chuyén ddi né thanh Unlisted trwdc khi tao sy kién va giri dwong din video (d€ khach moi cé thé xem
dwoc video). Viéc chuyén doi nay 1a cin thiét dé ddm bao khach moi cé thé truy cdp dwoc video thong qua dwong
dan trong thw moi/sw kién lich, trong khi van giit dwoc tinh riéng tw khoi cong cu tim kiém, hoan tit quy trinh
phan ph6i ndi bd mot cach hiéu qua.

Thiét ké nay khai thac tdi da kha ning tich hop ndi bd cia Google Workspace, loai bé hoan toan cac thao tac thu
coéng va gidm thiéu tinh roi rac gitta cac tng dung, tir @6 tw déng héa toan bd vong doi ctia quy trinh, tir cAu hinh
ban d4u dén phan phéi sdn phdm cudi cung.

2. CAU TRUC DU LIEU

Upload

b =

IDVideo v Title Descriptionv  Linkdrive v  Duration(mv  Upload Tim v Gmail(s) v status v link youtub: v
Lap trinh vai C#

z5VnkYQgsll TNO3 27-11 https:/drive.go POD 11/27/2025 #Winform unlisted crocodile23117 Success https://youtu.bi
#Winform
Lap trinh vai C#

5a_0JabVvoll TNO2 27-11 https://drive.go POD 11/27/2025 #Winform unlisted crocodile23117 Success https://youtu.by
#Winform
Lap trinh véi C#

B83MuLan09A TNO1 27-11 https://drive.go POD 11/27/2025 #Winform unlisted crocodile23117 Success https://youtu.by
#Winform

Hinh 2. Giao dién lwu triv div liéu

Theo nhw Hinh 2 (Giao dién lwu trir dit liéu) truc quan héa bang tinh déng vai tro 1a co s& dir liéu dau vao. Giao
dién nay khong chi 1a noi lwu trir ma 1a bang diéu khién van hanh ¢4t 161, noi moi tic vu dang tai dwoc xac dinh va
theo d&i. M&i hang dai dién cho mdt tac vu riéng biét, va cac cot chinh 1a cac tham s6 bat budc dé kich hoat va diéu
phéi quy trinh tw dong héa. Cu thé, Hinh 2 cho thdy sw song hanh giita dir liéu ciu hinh Youtube (nhw Title,
Description, Tag) va dit liéu diéu phoi k§ thuit (nhw Link drive va Upload Time). Sy két hop nay thé hién rd rang
viéc hé théng dwoc thiét ké dé xtr ly ca siéu dit liéu 14n logic thuc thi trong cling mot noi.

Chinh vi vy, d€ dam bdo tinh toan ven théng tin cho ca hoat ddng k§ thuat (tai tép tir Google Drive) va diéu phoi
su kién (tao Google Calendar/Gmail), ciu tric dit liéu cia hé théng d3 dwoc chia thanh cac truedmg bit budc, duoc
mo ta chi tiét va phan nhém chirc ning nhw Bang 2.

Theo nhw Bdng 2 d3 mo ta & trén, ciu tric dir liéu cta hé théng da dwoc chia thanh cac tredng dir liéu bit budc
nhdm dam béo tinh todn ven thdng tin cho ca hoat dong ki thuat va diéu phdi su kién. Cu thé gobm ba nhém chinh:

e  Cactruong cdu hinh dau vao: Cac trwong VideoTitle (Tiéu dé video), Description (M6 ta), va Tag truc
ti€p xac dinh siéu dir liéu (metadata) ctia video trén YouTube, ddm bao ndi dung mo ta dwoc chuin
héa ngay tir dau. Trwdng Link drive 1a thanh phan c6t 16i clia quy trinh, cung cdp dudng dan tép ngudn
d€ GAS c6 thé truy xudt tép tir Google Drive.

e  Cac treong kich hoat va diéu phdi: Trong tAm cda tinh ning tw déng héa ndm & trudng Upload Time,
day 1a tham s6 d€ GAS tao ra Trigger dua trén thoi gian, ddm bao viéc tai 1én dién ra chinh x4c theo
lich trinh. Trwé'ng Mode xac dinh ché d6 hién thi cla video, v&i ba tiy chon chinh la private, unlisted,
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hoic public. Déng thoi, treong Gmail(s) ddm bao chirc ning ddng bd hda va thong bao da nén tang
dwoc thwce hién, kich hoat viéc tao su kién trong Google Calendar va giri thong bao cho cac email cia
khach m&i qua Gmail.

e  Cactrwong trang thai va két qua: Cac trwong ID, status va link Youtube c6 vai tro theo déi va ghi nhin
két qua. ID cung cAp ma nhan dang cho tirng tac vu d€ dé dang quan ly. Cot Status phan 4anh tinh trang
thuc thi hién tai ciia GAS. Cudi cing, Link Youtube 12 két qua dau ra, cung cdp dwdng dan hoan chinh

clia video di dwoc ding tai, két thic quy trinh tw ddng héa va sdn sang cho viéc phan phdi.

Bang 2. Bdng mé td cdu triic dir liéu

Tén trwong Vai tro chirc nang Mo ta chi tiét

ID Nhén dang ban ghi Ma duy nhat dwoc gan cho méi tac vu ding tai.

Video Title C4u hinh Youtube Tiéu dé cua video khi xuAt hién trén Youtube.

Description C4u hinh Youtube No6i dung mo ta video.

Link drive Dang URL, 1a ddu vao | Pudng dan truc tiép dén tép video gdc trén Google

tép ngudn Drive.

Duration(m) DPinh dang ISO 8601 | Thoi lwgng cha tép video ngudn.

Upload Time Kich hoat tw dong | Thoi gian va ngay chinh xadc ma Script sé ty dong thuwc

(Trigger) thi viéc tai lén.

Tag C4u hinh Youtube Cac tlr khda hoidc hashtag dé t6i wu héa kha ning tim
kiém.

Mode C4u hinh Youtube Ché d6 cong khai cua video, bao gom: private (chi nguoi

dung dwoc cip quyén xem), unlisted (c6 lién két thi xem
dwoc), hoac public (cong khai).
Luwu y: Néu tredrng Gmail(s) dwgc dién va Mode dwoc
dat 1a private, hé thdng sé tw dong chuyén d6i thanh
unlisted 3¢ ddm bdo link chia sé qua Calendar/Gmail
hoat dong.

Gmail(s) LA chudi cadc Gmail | Danh sach dia chi email nhan thw moi Google Calendar

khach moi, dung dé€ | va cac thong bdo xac nhian.
diéu phéi thong bao

Status Ghi nhan trang thai Trang thai hién tai ctia tac vu: Success, Waiting

Link Youtube URL,lakét qua ddura | Pudng dan URL cla video sau khi da dwoc ding tai

sau khi xtr ly thanh cong.
IV. KET QUA THU'C NGHIEM VA THAO LUAN
A. KET QUA

1. SO’ PO TUAN TU BIEU DIEN QUY TRINH HOAT PONG

Hinh 3 d3 md ta, quy trinh tw dong héa ding tai video bt dau khi ngwoi dung thwc hién hanh déng “mé” ddi véi
“bang tinh” va nhin vao nit “Upload”. Sw kién nay kich hoat GAS thwc thi ham showYoutubeUploadForm(), lam
hién thi giao dién Form Upload Youtube dé& thu thip dit liéu d4u vao. Sau khi ngwdi dung dién diy da théng tin va
nhin nut giri, Form Upload Youtube sé goi ham uploadToYoutube() trén GAS, nhw Hinh 4 va Hinh 5 & dwéi da hién
thi.
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M& Form YouTube

Thue thi ham show YoutubeUploadForm()
P S —

Hién thi form YouTube

Goi ham uploadToYouTube()

Goi ham :
writeScheduledRowToSheet() :
e i
Goi ham H
createYoutubeUploadTrigger() ¢
_—

goi ham scheduledUploadToYoutube()

Goi ham performYoutubeUpload()

Goi ham sendScheduleNotificationEmail()

Goi ham updateSheetLog()
-——

Goi ham createCalendarEventResource()

Goi ham sendNotificationEmail()

Hinh 3. Quy trinh hoat djng ctia ngwoi dung cting véi giao dién chikc ndng

Upload YouTube X

YouTube Upload

Title

TNO3 27-11

Description

Lap trinh voi C#

Drive File URL or ID

hitps://drive. google.comifile/d/NW._ZbLxXWVFyHQGMEKZC7ea9U2vmQfSLW,
Tags

#Winform
Privacy

. o .

Private  Unlisted  Public
Schedule (optional)

11/27/2025 10:55 PM

Hinh 4. Giao dién ctia Form Upload Youtube (1)

Upload YouTube X

Description

Lap trinh voi C#

Drive File URL or ID

htps://drive.google.comfle/d/1NW_ZbL x\WVFyHQAMEKZCTe

Tags

#Winform
Privacy
[ ] o L]
Private  Unlisted  Public
Schedule (optional)

11/27/2025 10

Notify Email (optional)

crocodile23117525@gmail.com, cocpstalin2311@gmail.com

# Upload

Hinh 5. Giao dién ctia Form Upload Youtube (2)
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Sau d6, GAS xtt ly va bat dau chudi hanh dong 1ap lich va lwu trit: Pau tién, néu nhuw ngudi dung chon dit lich cu
thé dé ding tai video thay vi la dang ngay thoi gian hién tai, GAS sé goi ham createYoutubeUploadTrigger() dé thiét
1ap Trigger dwa trén thoi gian dit lich hen. Tiép theo, GAS tiép tuc goi ham writeScheduleRowToSheet() dé ghi toan
bo dit liéu ciu hinh vao bang tinh. Song song, GAS goi ham createCalendarEventResource() qua Gmail d€ giri thong
bao cho cac email lién quan.

Ludng thuc thi tw ddng bat diu khi Trigger da thiét 1ap trong GAS dwgc kich hoat ding theo thoi gian da hen, goi
ham performYoutubeUpload(). Ham nay sau d6 twong tac véi YouTube d€ thwce hién tai tép video 1én nén tang. Khi
viéc tai 1én hoan tit, GAS tiép tuc goi ham updateSheetLog() 14n nira d€ cip nhit trang thai d4 hoan thanh vao bang
tinh, va cudi cing goi ham sendNotificationEmail() qua Gmail dé giti thong bao xac nhan rang qua trinh ding tai
da thanh cong.

2. KET QUA HOAT PONG CUA HE THONG

Hé théng tw dong héa quy trinh ding tai video da dwoc thir nghiém thanh cdng véi tAc vu mau 1a video c6 twa dé
la TNO3 27-11, chitrng minh dwoc kha nidng tich hop lién mach giita cac dich vu Google Workspace va Youtube
Data API.

€« B 0 ® B @

~ [SCHEDULED] YouTube Upload: TNO3 27-11  #ép thsdén x
tranhoangphat23112005@gmail.com
dén crocod 5 61 -
Video "TNO3 27-11" da duoc Ién lich upload thanh cong vao luc
11/27/2025, 10:55:00 PM.
- Ché do riéng tu: unlisted

-Dudng dén Drive
hitps:/drive.google. com/file/d/1NW_ZbLxWVEYHQQMEKZCTeadU2vmQfSL Wiview?usp=drive_link

St kién da duoc thém vao Google Calendar cla ban.
Ban s& nhan duoc email xac nhan khac khi video duorc ti 1én hoan
tat

Mot tép dinh kém - Do Gmailquét © (& Thém vao Drive
Windows Programming with

C#
" a6 ) (@ Trawititea ) (o Chuyéntiép ©

Hinh 6. Két qud gtti thong bdo cho email khdch mdi vé thong tin sw kién Youtube

Ngay sau khi ngwdi dung nhép liéu va 1én lich dang tai trén Google Sheets, hé théng l4p tirc giti mot thw moi sw
kién qua Gmail dén tit ca cic bén lién quan da dwoc liét ké (nhw Hinh 6 hién thi). Thong bio nay, cé twa la
“[SCHEDULED] Youtube Upload: (Tiéu dé)”. Xac nhan rang video da dwoc 1én lich thanh cong vao thoi diém cu thé
(Hinh 5 vi du 1 10:55:00 PM ngay 27/11/2025). Ndi dung email cung cip cac thong tin quan trong nhw ché do
dang tai (vi du 12 unlisted) va dwdrng din dén tép ngudn trén Google Drive.

Invitation: g Upload Scheduled: TNO3 27-11 @ Thu Nov 27, 2025 10:54pm - 10:55pm
(ccepstalin2311@gmail.com)  Hep thrdén x

HOm nay « 22:54 - 22:55

= Upload Scheduled: TNO3 27-11 A &l

o tranhoangphat23112005@gmail.com — Ngudi t5 chifc
= crocodile23117525@gmail.com

C Trén Lich Google
Sukién trudc do: B Upload Scheduled: TNO1-27-11 lic 13:39 — 13:40

@ D8 xuit thoi gian méi Thém ghi chi

Dua trén email nay Chinhxac? fy  GR

Hinh 7. Théng bdo xdc nhdn tich hgp Calendar néu video cé Trigger

Néu nhw video dwoc cai dit thoi gian ding tai cu thé (thay vi 1a ding ngay & Hinh 6), hé théng sé st dung Calendar
Service ctia Apps Script d€ tao mot sw kién trén Google Calendar cia nhitng ngwdi nhan the moi (Hinh 7). Sy kién
nay dwoc dit twa dé rd rang (Upload Scheduled: “Tiéu dé Video”) va cé chira thong tin chi tiét vé video, ID tép
Drive, va thoi gian thwc thi chinh x4ac. Néu nhw nguwoi dung dong y dong bo Calendar ctia minh vao sw kién thi hé
théng sé& thém ho vao Calendar dé. Viéc nay gitip dong bd lich ca nhan ctia cic bén lién quan, ddm bao khong bi bo
s6t mdc thoi gian phat hanh quan trong.
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/7 W i X

® & Upload Scheduled: TNO3 27-11

Thursday, November 27 - 10:54 - 10:55pm

o 3guests
3yes

G tranhoangphat23112005@gmail.com
¥ Organizer

QJ Hoang Phat Tran
e¢ crocodile23117525@gmail.com

Video "TNO3 27-11" scheduled at 11/27/2025, 10:55:00
PM
Drive ID: INW_ZbLxWVFyHQQMEKzCT7ea9U2vmQfSLW

QA 30 minutes before

(9 tranhoangphat23112005@gmail.com

Going? Yes No Maybe v

Hinh 8. Két qud tich hop vao Calendar

Ngoai ra, khach moi cling c6 thé ki€ém tra Google Calendar ctia nguwdi nhan cho thiy sw kién da dwoc thém vao lich
trinh ¢4 nhan mot cach chinh xac (nhw Hinh 8 trinh bay). Sw kién hién thi thong tin vé ngwoi t6 chirc va danh sach
khach moi x4c nhan tinh ndng diéu phéi lich 1am viéc dugc thuwe thi hiéu qua, cung cdp co ché nhic nhé 30 phut
trude thoi diém thwce thi d€ ngwdi dung c6 thé can thiép.

{74 YouTube Upload Success: TNO3 27-11  Hap thudén x
tranhoangphat23112005@gmail.com
dén crocodile23117525, téi «

Video "TN03 27-11" 4 duoc téi I1én thanh cong!

Link video: hitps:/fyoutu be/z5VnkYQgSIl
Ché dé: unlisted
Thoi lvong: POD

Liru ¥: Vi YouTube API han ché, video duoc dé & ché dé "Khang cong khai"
(Unlisted) d& ban c6 thé truy cap ngay qua link nay ma khong can cap quyén
thi cong

Hinh 9. Gmail giti théng bdo dd ddng video thanh cong

Sau khi viéc thuc thi dang tai video tw ddong 1én Youtube da hoan tit. Ping vao thoi diém da hen, Trigger ctia Apps
Script dwgc kich hoat. Hé thdng ti video 1én YouTube thanh céng va giri email thong bao cudi cing (Hinh 9). Théng
b4o nay cé tua dé “Youtube Upload Success: Tiéu dé Video” va cung cip bang chirng rd rang veé viéc hoan tat tac
vu, bao gdm dwong dan truc tiép (link Drive) dén video da dwoc ding tai, ché do (private/public/unlisted) va thong
tin thoi lwgng. Py 1a bwéc quan trong d€ dong vong 13p tw ddng hda, chuyén giao ndi dung cho cic quy trinh phin
phdi tiép theo.

. J
Windows Programming with

o C# :

(o) = 5
-+ X
<> =|C@0 “E‘“
@# —— T
L_éra o .
o 8 I o Py
TNO3 27-11
‘@ Khong cong khai
o HoangPhat Tran o G chiase b Taixusng 3K Tao doan video

Hinh 10. Két qud sau khi givi video tw dong thanh céng Ién Youtube

Sau d6, ching ta sé kiém tra trén giao dién quan ly ndi dung cla Youtube (Youtube Studio) x4c nhan video TN03
27-11 da dwoec tai 1én thanh cong (Hinh 10).
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3. PANH GIA HIEU QUA

Két qua thir nghiém cho thiy hé théng hoat dong 6n dinh va dat dwoc cdc muc tiéu co ban mot cach hiéu qua, dic
biét 1a trong bdi canh céac giai phap tdi wu héa hang dau nhw VidIQ hay TubeBuddy déu yéu ciu chi phi 48 m& khéa
cac tinh ning vin hanh ning cao. Mdc du chiu han ché vé hiéu suit thwc thi cia GAS, do viéc st dung 1énh
UriFetchApp dé trung chuyén dit liéu tir Google Drive sang Youtube API khién thoi gian xtr 1y kéo dai hon so véi
dang tai truc tiép, hé théng van khang dinh wu thé qua cac danh gia dinh lwgng sau:

(i) Do tin cAy trong diéu phdi: Thit nghiém trén 30 tép video véi dung lwong tir 30MB dén 1,1GB cho thiy do tré
thuec thi (latency) dao dong tir 8 dén 57 gidy. Pay 1a mitc sai s6 ndm trong ngwdng cho phép ctia co ché Time-driven
Trigger (vOn yéu ciu khong dwoc hon phit [17]), ddm bao tinh twong d6i kip thoi cho viéc phat hanh ndi dung ma
khong can su can thiép clia con ngudi tai thoi diém thwce hién.

(ii) T6i wu hdéa ngudn lwc va co ché canh bio: Hé théng giup ngwdi dung tién dung hon trong qua trinh xir 1y cdu
hinh va hen gi¢r ddng tai video theo cach don gidn nhat, nhwng tién trinh x 1y k§ thuét c6 thé kéo dai (1én dén 401
gidy cho tép 1,1GB), hé thdng da khic phuc bing giao dién cdnh bao: Goi y ngwdi dung doi lich hen thém 3-4 phut
déi vai tép trén 500MB va trén 6 phit déi vdi tép trén 1,0GB. Co ché nay dam béo video dwgc xt Iy hoan tit trwdc
thoi diém phat hanh mong mudn, tiét kiém thoi gian va céng strc so véi viéce phai canh gior d€ thuwe hién thi cong
khi phai doi dén ding gio roi méi dang tai video. Con ddi véi cc tép tin vt ngwdng 1,2GB, hé thong sé tir chdi
ti€p nhin d€ ddm bao an toan cho toan bd ludng cdng viéc, tranh rui ro treo tip 1énh do quéa gidi han tai nguyén
clia GAS. Ngoai ra, hé théng cling tw dong canh bao néu ngudi ding tiép can dinh mic 10.000 units hdng ngay cia
Youtube API (twong dwong khoadng 6-7 video tuy dung lwong).

(iii) Tinh tién dung va chi phi: Giai phap cung cip chudi tw dong héa khép kin tir khau trich xuit tép, cdu hinh
metadata dén xac nhan qua Gmail/Calendar véi chi phi bing khéng. Toan bd quy trinh dwoc thuc hién qua giao
dién Form Upload than thién, gitp ngudi dung méi dé dang tiép cAn ma khéong cin ki ning quan ly bang tinh phitc
tap, dong thoi gidm thiéu tdi da cac sai sét nhap lidu thwong gap. Pidu nay gidp ngwdi méi dé dang st dung, tranh
16i nhap liéu, va khong cin hoc cach st dung cac tinh ndng mé& rong phitc tap cta VidlQ/TubeBuddy. Thém vao
dé, viéc tich hop sdu véi Calendar va Gmail khéng chi ddm bao tinh chinh xac va nhit quan dir liéu, ma con cai
thién hiéu qua ph6i hop ndi bd mot cach tw nhién, tao ra mot gidi phap tw ddng héa van hanh day du, mién phi va
than thién nhit cho nhitng ngudi ding méi bat dau lam viéc véi quy trinh ndi dung video.

B. THAO LUAN VE HE THONG
1. MOT SO HAN CHE

Maic di hé théng d3 thanh cdng trong viéc tao ra mot quy trinh tw dong hoa tich hop, né vAn mang tinh Low-Tech
va ton tai nhirng han ché can dwogc cai thién trong twong lai. Mot trong nhirng han ché 1én nhit 13 hé théng nay
van chua giai quyét dwgc bai toan vé gi¢i han 10,000 units cia Youtube API (d6i véi chi tiéu cong cu mién phi,
khong nang cip goi Premium), va gi¢i han do tré dudi 1 phut ctia Time-driven Trigger, dAn dén cac video c6 dung
lwgng qua 16n (tdm 1.2GB tré 1én) sé khong dang tai dwoc. Hé thdng hién tai chon phwong 4n ngdn chin va bao
16i ngay 1ap titc ddi véi cac yéu cau veot nguwdng dé bao vé an toan cho tai khoan (tranh bi Google khéa) va du an.

Ngoai ra, hé théng con thiu céc tinh ning chién lwoc va t6i wu hda trai nghiém nguwoi dung, cu thé 1a: (i) Thiéu
kha nang t6i wu héa ndi dung thong minh khién hé thong hién tai phai yéu ciu nguwdi dung nhip thu céng tiéu de,
mo ta va tit ca cac thé hashtag. Diéu nay 1am gidm hiéu qua tdi wu héa va van doi héi sw can thiép cta chuyén gia
ndi dung; (ii) Han ché vé da nén tang, cu thé 1a hé théng chi méi tich hop dwoc véi Youtube. Py 1a mot han ché
16n trong bdi canh truyén thong sé hién dai, noi cac chién dich can ding tai ddng thoi 1én nhigu kénh ndi tiéng nhw
TikTok, Facebook (Meta API), hodc cac nén tang video khac. (iii) Thiét k& giao dién ngwdi ding co ban van con
don gian, chd yéu dwa trén cidc thanh phan co ban cia HTML, chwa cung c4p trai nghiém nguwdi dung chuyén nghiép
nhu cac hé théng quan 1y ndi dung thwong mai.

2. VE VAN BE BAO MAT

Hé thong tin dung nén tang dién todn dam may cla Google d€ xdy dwng mo hinh bio méit Gy thic (Delegated
Security), gitp loai b nhu ciu vin hanh may chu riéng va ning cao tinh tién dung cho ngudi dung cudi théng qua
cac co ché sau:

a) Co ché iy quyén va tinh minh bach ctia Google

Thay vi c4u hinh cic 16p bao méat phirc tap, hé thdng st dung giao thirc xac thuwe chuidn hoa (OAuth 2.0). Moi quyén
han truy cip déu dwogc khai bdo twdng minh trong tép ciu hinh hé théng, bao gom: diang tai video, chi doc tép
ngudn tir Drive, quan ly lich va giri thw thong bao. Hé thdng ddm bao an toan bing cach gi¢i han pham vi tac dong;
vi dy, ma 1énh chi c6 quyén giri thw ma khong cé quyén doc hop thw ca nhin, gitip ngwdi dung an tim vé quyén
riéng tu.
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b) Quan ly ma xac thwc va tap trung an toan

Diém maiu chdt tao nén su tién loi 1a viéc giao ph6 quan ly ma truy cip cho méi trweong thwce thi cia Google (cu thé
12 Apps Script Runtime). CAc ma nay dwgc ma héa bang chuin cao cip (AES-256) & ting ha ting va chi ton tai
trong bo nhé tam khi hé théng dang x Iy cong viéc. Viéc khong lwu trit ma xac thwe thi céng trén bang tinh gitp
triét tiéu radi ro ro ri théng tin ding nhép, giup ngwoi dung trién khai hé thdng ma khéng can kién thirc chuyén su
vé quan ly khoa bao mét.

c) Sw danh ddi gitra bao méat va trai nghiém phdi hop

Hé thong chdp nhin mot rii ro k§ thuét cé tinh toan khi tw dong diéu phéi trang thai video tir Riéng tw (Private)
sang Khong cong khai (Unlisted). V& mét ky thuét, ché d6 Unlisted c6 rui ro bao mat cao hon Private vi bat ky ai c6
lién két déu c6 thé truy cip ndi dung. Tuy nhién, lya chon nay dwgc dwa ra dwa trén hai yéu té: (i) Pau tién la loai
bo rao can xac thwe phirc tap, vi ché do Private yéu cau khach moi phai c6 tai khoan Google va thwc hién nhiéu
budc dang nhip phirc tap, gay ti 1é dit giy cao trong trai nghiém sw kién. (ii) Ti€p theo 1a dé€ kiém soat vong lap
phan phéi, gitp b dap cho diém yéu ctia ché dd Unlisted, hé thong siét chit kénh phan phéi bing cach chi giti lién
két qua cic kénh dinh danh (Gmail/Calendar) ctia khach m&i d3 dwoc xac thuwe trong hé thdng. Rui ro, ro ri lic nay
khong ndm & hé thdng ma ndm & hanh vi clia ngwoi dung (chia sé lai lién két), va day 1a sw danh d6i cin thiét dé
t6i wu hoa hiéu suit phéi hop trong cac sw kién tryc tuyén.

d) Giam sat thyc thi (Audit log) va Kiém soat dir liéu dau vao

P& dam bao tinh minh bach, hé théng tich hop sin co ché nhat ky hé théng (Stackdriver) dé theo ddi 16i van hanh
va cac ham ghi chép riéng d€ lwu vét thwc thi (nhw dung lwgng, thoi gian, trang thai). Dong thoi, cac bién phap
kiém soat dir liéu d4u vao nhw str dung biéu thirc chinh quy (Regex) dé ki€ém tra tinh hop 1& ciia ma tép dworc ap
dung nhdm ngin chin cac hanh vi tdn cong théng qua chén ma ddc, ddm bio hé thdng van hanh 6n dinh va an
toan.

V. KET LUAN VA HUO'NG PHAT TRIEN

A. KET LUAN

Nghién cru di thanh cong trong viéc dé xuit va trién khai mot hé théng tw dong héa toan dién quy trinh ding tai
va thong bio ndi dung video, dwoc xdy dwng hoan toan trén nén tang Google Apps Script va hé sinh thai Google
Workspace. Bang viéc 4p dung kién truc 13y dit liéu 1am trung tim, st dung Google Sheets 1am ngudn dir liéu va
Google Apps Script lam bé xt¥ ly, hé thong da gidi quyét dwgc mot s6 van dé roi rac trong quy trinh quan 1y ndi
dung s0 hién tai. Két qua thi nghiém cho thiy hé thdng hoat dong 6n dinh, ddm bao viéc tai video 1én Youtube
theo lich hen twong doi chinh xac thong qua Trigger, dong thoi tw ddng dong bd sw kién vao Google Calendar, giri
cac thong bao nhic hen va xac nhan qua Gmail. Sw thanh cdng nay khéng chi giam thiéu dang ké thao tac thii cong,
ma con ting tinh chinh xac, nhat quan va hiéu qua phdi hgp trong viéc phat hanh ndi dung. Nghién cttu da chirng
minh tiém ning manh mé cta viéc tdn dung cac cong cu mién phi lam viéc sn c6, bién chung thanh mat giai phap
tw dong hoa tich hop, hiéu qua vé chi phi va bdo mit cho cac t6 chitc st dung Google Workspace.

B. HUONG PHAT TRIEN
DPE€ ning cao tinh thong minh va mé rong pham vi &ng dung ctia hé théng, cic hwéng phat trién chién lwgc trong
twong lai bao gom:

(i) Tich hop tri tué nhan tao, ddy chic chdn 1a wu tién hang dau, nghién ctru sé tip trung tich hop céac dich vu
Al/Machine Learning (vi du: Google Cloud Vision API, Gemini hoZc cAic md hinh ngén ngit 16n) dé€ tw déng phin
tich ndi dung video, tw sinh tiéu dé, mo ta va goi y cac thé hashtag ti wu, loai bo phan 16n sw phu thudc vao thao
tac tha cong cta nguoi dung.

(i) Tiép theo 12 mé rong dang tai trén nhiéu nén tdng hon nita, cu thé 1a ho tro dang tai ndi dung dong thoilén cac
nén tang truyén thong xa hodi quan trong khiac nhw Facebook, TikTok, hoic Instagram, théng qua viéc tich hop cac
API twong (rng. Muc tiéu 1a tao ra mot quy trinh phan ph6i ndi dung hop nhit tir mot diém kiém soat duy nhit
(Google Sheets).

(iii) Cai tién giao dién nhip liéu trén Google Apps Script d€ cung cip trai nghiém chuyén nghiép, truc quan hon,
bao gdbm c4c tinh ning nhw x4c thuc dit liéu ning cao, xem trudc cdu hinh, va bdo cdo trang thai chi tiét, nhdm ting
cwong kha nang ti€p nhan va st dung ctia ngwdi dung cudi, gitp ting trai nghiém nguwoi dung.

(iv) Cudi cung sé 1a ting cwdng quyén tw chi bdo mat, nham khic phuc sw phu thudc hoan toan vao co ché bao
mat nén tang ctia Google, nhom dé xuit nghién ctru tich hop mét Microservice hodc mot 1¢p triru twgng bao mat
cuc bd chay trén méi treong tw quan ly (nhw Google Cloud Functions hodc AWS Lambda). Piéu nay sé gitp tach
biét logic nghiép vu, quan ly API Key mot cach ddc 1ap va cho phép ki€ém soat chi tiét hon ddi véi cac 16p xac thuc
va mi hoa, tir d6 gidm thiéu rii ro phu thudc vao chinh sach bén thir ba.
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VI. LO'I CAM ON

Nhém ching tdi xin chan thanh cdm on sy hwéng din cia hai gidng vién 1a thiy Lwong Tran Ngoc Khiét va thay
Lwong Tran Hy Hién da hé trg va dong hanh cing véi nhém dé phat trién mé hinh nay trong khuon khé sinh vién
nghién ctu khoa hoc ctia Trworng Pai hoc Sw pham Thanh phé H6 Chi Minh, ndm hoc 2025-2026. Dong thoi, ching
tdi cling xin cdm on Quy khoa hoc va Céng nghé ctia Trwong Pai hoc Sw pham Thanh phé H6 Chi Minh vi da tai tro
cho dé tai nghién ctru nay.
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AUTOMATED YOUTUBE VIDEO PUBLISHING
MANAGEMENT SOLUTION USING THE GOOGLE ECOSYSTEM

Tran Hoang Phat, Luong Tran Ngoc Khiet, Tran Hoang Dat,
Tran Thi Ngoc Kha, Dang Nguyen Thao Ngan, Luong Tran Hy Hien

ABSTRACT— In the context of the growing need for automation in digital content management workflows, this research
focuses on building a simple system capable of multi-platform automation to optimize the video content uploading and
notification process. The system is developed based on the Google ecosystem, with Google Sheets serving as the data entry
and management center, and Google Apps Script acting as the processing unit. Users only need to provide basic video
information such as title, content description, video file link from Google Drive, expected upload time, privacy mode, and
manual hashtags. After receiving the data, the system automatically checks the scheduled time and creates a Trigger to plan
the video upload to the YouTube platform. Concurrently, the system sends invitations via Gmail to the guest list, the event will
also be added to the guests' personal Google Calendar if they agree to integrate the event schedule from Gmail. When the
scheduled time arrives, the system executes the process of uploading the video to Youtube along with all the previously
configured information. Experimental results show that the system operates stably, helping to minimize manual operations,
ensuring accuracy and consistency in managing the video upload schedule, and increasing the effectiveness of coordination
among participating parties.

Keywords — Apps Script, Google Sheets, Google Calendar, Youtube, Automation, Google Ecosystem.
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