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LOI CAM ON

Trong subt qua trinh hoc tdp va thue hién dé tai nay, t61 da nhan dugc rét
nhiéu su hd trg, khich 16 va tao diéu kién thuan loi tir cdc co quan, thé.y co, démg
nghiép va gia dinh. Véi long biét on chan thanh nhat, t6i xin dugc giri 1oi cdm on

sdu sic dén tt ca nhirg ngudi da ddng hanh cling t6i trong ching dudng vira qua.

Trude hét, toi xin chan thanh cam on Hoc vién Cong nghé Buu chinh Vién
théng va Khoa Pao tao Sau Dai hoc — noi d3 trang bi cho i nén tang kién thirc
vitng chic, moi trudmg hoc tap chuyén nghiép va cac diéu kién tot nhat dé toi co thé
nghién ctru va hoan thién dé tai. Téi trén trong biét on céc thiy cb cia Hoc vién da
tan tdm giang day, hudng dan va truyén cam himg, gitp t6i trudng thanh hon trong

tir duy, k¥ ndng va phuong phép nghién ciru khoa hoc.

Tbi ciing xin giri 161 cam on chén thanh dén cac anh/chi/em ddng nghiép d3
luén hd trg, chia sé tai liéu, kinh nghiém thuc tién va déng gép nhing ¥ kién quy
bau gitip t6i hoan thién ndi dung dé tai mot cach ddy du va chinh xdc hon. Su déng
hanh va tinh than hp tac ctia moi ngudi 14 ngudn dong lyc rat 16n dbi véi toi.

Cudi ciing, t6i xin bay t6 long biét on sau sic dén gia dinh da ludn 1a diém
twa tinh than viing chic nhét cua t6i. Gia dinh da cho téi sy yéu thuong, tng ho va

niém tin khong diéu kién, gitp t6i vugt qua moi khé khan trong qua trinh hoc tép va

nghién ciru.

Mot lén nira, t6i xin giri 10 tri 4n chéan thanh dén tit ca nhiing ai da hd tro,

dong hanh va tao di€u ki¢n deé t6i hoan thanh tot cong viéc cia minh.

Xin trdn trong cam on !
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1
LOI MO PAU
1. Ly do chon dé tai

Trong nhirng nam gan day. su phat trién manh mé ctia cong nghé thoéng tin va
truyén thong d3 1am thay d6i can ban phuong thirc truyén tai thong tin va cach thic
turong téc gilra cdc ca nhan, té chirc véi cong ddng ngudi ding. Céc nén tang mang xa
hoi va kénh truyén thong sé nhu Facebook, Instagram, Zalo, Telegram, Threads...
ngay cang gilr vai trd trung tam trong hoat dong marketing, truyén thong, chim séc
khach hang va xay dung thuong hiéu. D41 v6i doanh nghiép, viéc duy tri su hién dién
thuong xuyén, nhit quan va hiéu qua trén nhiéu nén tang khéc nhau di tré thanh mot
yéu céu tit yéu.

Tuy nhién, thuc t& cho thdy viéc quan Iy va ding tai ndi dung thi cong trén
nhiéu nén tang ciing ltic ton tai nhiéu han ché. Qua trinh nay doi hoi nhidu nhén e,
tiéu ton thoi gian, dé phét sinh sai s6t va khé dam béo tinh déng bod vé ndi dung, thoi
gian ciing nhu théng diép truyén théng. Bén canh do, viéc theo doi phan hoi, binh ludn
cua nguol dung va tuong tac kip thoi trén timg nén tang 1a mot thach thire 1on, déc biét
dbi véi cac ca nhin hodc doanh nghiép ¢6 quy mé nhé va vira.

Song song vd&1 su phat trién cla mang x3 hoi, tri tu¢ nhan tao (Artificial
Intelligence — Al), ddc biét 1a cic mo6 hinh ngdn nglr 1én nhu GPT (Generative Pre-
trained Transformer), di dat dugc nhitng tién bd vuot bac. Cac md hinh nay cb kha
nang tao ndi dung tur nhién, phén tich ngir canh, sinh phan hi ph hop va hd tro tu
dong hoa nhidu nghiép vu lién quan dén xtr 1y ngdn ngit. Viée ing dung cdc md hinh
Al vao hoat dong quan ly ndi dung khong chi gitip gidm tai cong vi€c thi cong ma con
néng cao chat lugng tuong tac voi ngudi ding.

Tir thuc tién d6, viée nghién ciru va phét trién mot hé thdng quan ly dang noi
dung tu dong da nén tang, c6 kha ning tich hgp tri tué nhén tao va vén hanh trén ha
lz"ing tu chad, 18 mot hudéng di mang tinh cﬁp thiét va ¢6 gia tri img dung cao. Dé tai
“Phét trién hé thérng quan ly dang ndi dung tu dong da nén tang dua trén ChatGPT”
dwoc lya chon nhim giai quyét bai toan thyc tién néu trén, ddng thdi phu hop véi dinh
huéng g dung ciia chwong trinh dao tao thac si chuyén nganh Hé thng théng tin.

2. Téng quan vé dé tai nghién ciru

Hién nay, trén thi trudmg da xuét hién mét sb6 hé théng va nén tang hd trg quan
Iy mang xa hoi, thudng dugce goi 1a céc hé thong quéan Iy mang xa hoi (Social Media
Management Systems — SMMS) nhu Hootsuite, Buffer, Sprout Social hay Meta
Business Suite. Cic hé théng nay cho phép ngudi ding 14p lich ding bai, quan 1y néi
dung va theo doi turong tac trén mét s6 nén tang phd bién. Tuy nhién, da phén céc giai
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phép thuong mai déu c6 chi phi sit dung cao, kha nang tily bién han ché va phu thude
nhiéu vao ha tang ctia nha cung cép.

Bén canh do, viéce tich hop sau cac moé hinh tri tué nhén tao, dic biét la cac md
hinh ngén ngif 16n, vao quy trinh xir Iy ndi dung va phan hdi nguéi ding trong cac hé
théng SMMS vin con & mirc dé han ché. Phén 16n c4c nén tang chi hd trg goi y noi
dung co béan, chua cho phép ngudi ding tiy chinh kich ban phan héi, cu hinh nhiéu
Al Bot cho cac muc dich khdc nhau hodc linh hoat thay déi ludng xir 1y theo ngit canh
thue te.

Ngoai ra, nhu ciu trién khai hé théng trén ha ting riéng (self-hosted), dam béao
tinh chii dong vé dir liéu, bao mét va kha nang md rong theo yéu ciu cu thé coa timg td
chire ciing ngay cang duge quan tim. Trong bdi canh d6, viée két hop cac cong nghé
nhu NET Framework, MS SQL Server, cong cu tu dong héa ludng cong viée n8n va
cac md hinh Al théng qua API mé ra kha ning xdy dung mot hé théng quan Iy ndi
dung linh hoat, hiéu qua va phit hop véi didu kién thyc tién tai Viét Nam.

Dé tai tip trung nghién ciru, thiét ké va trién khai mot hé théng quan Iy ding
ndi dung ty dong da nén tang, trong d6 ChatGPT dugc sir dung nhu mot thanh ph:iin
cbt 16i hd trg tao ndi dung va phan hdi tw dong. Hé théng huéng dén kha ning mé
rong, dé tiy bién va cé thé trién khai trén ha tz}ing thué riéng, dap ung yéu ciu cla céc
c4 nhan va doanh nghiép trong hoat dong truyén thong sb.

3. Muc dich nghién ciru

3.1. Muc dich chung

Muc dich chung cia dé 4n la xdy dung va trién khai mét hé théng quan ly ding
ndi dung tr dong da nén tang, tich hop mé hinh ngén ngit ChatGPT nhim hd tro tao
ndi dung, phan hdi ngudi ding va téi uu hoa quy trinh quén 1y truyén thong trén mang

~— A

xa hoi.



3.2. Muc dich cu thé

« Nghién ctru co s& Iy ludn va cic cong nghé lién quan dén hé théng quéan 1y ndi

dung, API mang xa hdi va md hinh ngon ngit 16n

« Phén tich yéu ciu nghiép vu va yéu céu k¥ thudt ctia hé théng quan 1y ding noi

dung da nén tang

o Thiét ké kién tric tong thé hé thong, bao gdm céac thanh phan xir Iy ndi dung,

tich hop Al va tu dong hoa ludng cong viée

« Trién khai hé théng thir nghiém trén nén tang NET Framework, sir dung MS

SQL Server lam co s& dir lidu va tich hop n8n dé trr dong hoa

 Danh gia hiéu qua hoat dong ctia hé thong thong qua céc tiéu chi nhu mic do tu

dong hoa, chét luong phan hoi Al va kha nang mé rong
4. P6i twong va pham vi nghién ciru
Péi trong nghién ciru bao gdm:
« Hé théng quan Iy ding ndi dung va phéan héi trén cc nén tang mang x4 hi

« Cac API cua mang xa hdi nhu Facebook Graph API, Telegram Bot API, Zalo
OA API va cac API lién quan khac

« M0 hinh ngdn ngit ChatGPT va céc dich vu Al cung cip qua API.
« Cong cu tir dong hoa ludng cong viée n8n va ha tang trién khai hé théng

Trong khudn khé dé an, pham vi nghién ctru dugce gigi han nhu sau:
» Chirc ning: Tép trung vao cic chirc nang ding ndi dung, lap lich déng bai, phan

hoi trr dong va phan tich twong tic co ban

« H¢ théng: Str dung NET Framework, MS SQL Server, n8n va tich hop
ChatGPT théng qua API
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« Thoi gian nghién ciru: dé dn duge thuc hién trong giai doan tir 08/2025 dén
12/2025

5. Phuong phap nghién ciru

Pé 4n sir dung két hop nhiéu phuong phap nghién ctu nhdm dam béo tinh khoa

hoc va tinh tmg dung ciia két qua dat dugc, bao gdm:
« Nghién ciru tai liéu: Thu thap, phéan tich cac tai liéu khoa hoc, tai liéu ky thuat
va cac cong trinh nghién ciru lién quan dén hé théng quan ly nd1 dung va tri tué

nhén tao

« Phan tich yéu ciu va thiét ké hé théng: Xac dinh yéu cdu, mé hinh hoa kién tric

va thiét ké cac thanh phan cia hé thong

« Thuc nghiém trién khai: Trién khai hé théng thir nghi¢m, tich hgp cac thanh

phan va danh gia hoat déng trong méi trudng thure té

« Kiém thir va danh gia: Panh gia hiéu qua cia hé théng dva trén cac tiéu chi
dinh tinh va dinh lugng

A - A -
6. Cau truc luan van

Ngoai ph:f‘m Mé dau va Két ludn, luin vin dugc to chirc thanh bén
chuong chinh, moéi chuong ddm nhiém mat vai trd riéng trong qué trinh hinh thanh va

ddnh gid mo hinh sao luu phén tan.
Chwong 1: Co s6'ly ludn.

Chuong nay trinh bay cc co s& 1y ludn va nén tang coéng nghé lién quan truc
tiép dén dé tai nghién ciru. Noi dung chuong tap trung lam ro khai niém hé théng quéan
Iy noi dung mang x@ hoi, céc co ché tich hop théng qua API cia céc nén ting phd
bién, nguyén 1y hoat dong va kha nang (mg dung cua cac mo hinh tri tu¢ nhén tao dya
trén ngdn ngir tu nhién, ddc biét 1a md hinh GPT. Bén canh d6, chuong cling gidi thi¢u
¢ong cu tu dong héa quy trinh n8n va cac cong nghé trién khai hé thong dwoe sir dung
trong dé tai. Day la co s quan trong dé phuc vu cho viéc phan tich, thiét ké va xdy

dung hé théng & céc chuong tiép theo.
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Chuong 2: Phén tich yéu ciu va thiét ké hé thng.

Chuong nay trinh bay qud trinh phan tich yéu ciu va thiét ké hé théng quan 1y
ding ndi dung tr dong da nén tang. Noi dung chuong tép trung lam 1 cac chire nang
cbt 161, yéu clu nguoi ding, yéu cau k§ thuat cling nhu kién tric tong thé cta hé
théng. Péy la budc quan trong nhim dam bao hé théng duge trién khai phu hop vai
muc tiéu tmg dung thyc tién, dong thoi dap ng cac tiéu chi vé tinh mé& rong, 6n dinh

va hiéu qué van hanh.
Chwong 3: Phat trién va danh gia hé thong.

Chuong 3 tap trung trinh bay qua trinh trién khai thuc té hé théng quan Iy ding
ndi dung tu déng da nén tang dua trén thiét k& da phan tich & Chuong 2. N6i dung
chuong bao gbm viéc xdy dung ma ngudn, cAu hinh moi truong trién khai, tich hop
céc nén ting mang xa hoi, két nbi mé hinh GPT théng qua cong cu tr dong héa n8n,
ddng thoi thue hién kiém thir va danh gia hiéu qua hoat dong cia hé thdng. Trén co s&
do, chuong nay ciing phan tich cac han ché con tdn tai va dé xuit huéng phat trién mé

rong trong tuong lai.
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CHUONG 1

CO SO LY LUAN
1.1. Tong quan hé théng quan Iy ndi dung mang xa hi (SMMS)

Trong bdi canh mang xa hoi ngay cang trd thanh kénh giao tiép va truyén
théng chii dao ciia ¢4 nhin, doanh nghiép va td chirc, nhu cau quan Iy ndi dung mot
cich c6 hé thong, hiéu qua va nhét quan ngay cang tré nén cép thiét [1]. Viée dang tai
ndi dung thii cong, phan tan trén nhidu nén tang khac nhau khéng chi gy ton thoi
gian, cong strc ma con 1am giam kha nang kiém sodt chit lugng ndi dung va hiéu qua
tuong tac v6i ngudi ding [2]. Tir thuc tién dé, cac hé thdng quan 1¥ ndi dung mang xa
hdi (Social Media Management System — SMMS) da ra doi va ngay cang dugc (ng
dung rong rdi trong hoat dong truyén thong sé [3].

1.1.1. Khdi nigm hé thong quén Iy néi dung mang xa hji

Hé théng quan ly ndi dung mang xa hoi (SMMS) la mét tap hgp cac cong cu
phin mém cho phép ngudi ding tao lp, luu tri¥, quan 1y, 1én lich va phin phdi noi
dung dén nhiéu nén tang mang xa hdi khac nhau théng qua mét giao dién tap trung [4].
Ngoai chirc ning ding tai ndi dung, SMMS con hé trg theo ddi tuong tac, quan 1y
phéan héi va phan tich hiéu qué truyén théng nhim nang cao hidu qua quén ly ndi dung

trén moi trudng sb [5].

Khac véi cic hé thong quéan 1y ndi dung truyén théng (Content Management
System — CMS) vén chii yéu tdp trung vao viéc quan Iy ndi dung website, SMMS
huéng téi méi trudmg mang xi hoi véi cac dic thd nhu tén suit cip nhét cao, tinh thoi
gian thuc va mic d tuong tdc hai chidu gitra ngudi ding va nodi dung [6]. Do do,
SMMS cén dap tng cac yéu cau khit khe hon vé kha nang tw dong héa, xir 1y su kién
va mé rong hé théng dé phit hop v6i quy mé va tdc do phat trién cia cic nén tang

mang xa hoi hién nay [7].

1.1.2. Vai tro va Y nghia ciia SMMS trong hoat dpng truyén théng so

Trong bdi canh chuyén dbi sb, hé théng quan 1y ndi dung mang x3 hoi dong

vai trd trung tAm trong viéc td chirc va diéu phdi cac hoat dong truyén théng trén moi
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truong true tuyén [8]. Thay vi quan 1y noi dung réi rac trén timg nén tang, SMMS cho
phép tap trung hoa quy trinh xdy dung, phéan phéi va gidm sit ndi dung, tir dé ning cao

hiéu qua quan 1y va giam thiéu sai sot trong qua trinh van hanh.

Bén canh d6, SMMS gép phin duy tri tinh nhét quan vé thong diép, hinh anh
thuong hiéu va phong cich giao tiép trén cac kénh mang xa hoi khac nhau [9]. Viée
1dp lich dang bai va theo doi trang thai ndi dung giip dam béo néi dung duge phén
phéi ding thoi diém, phi hop voi timg nhém déi twong muyc tiéu, qua do nang cao kha

nang tiép can va tuong tac véi nguoi dung.

Ngoai ra, théng qua céc chic ning phan tich dit liéu va thong ké tuong tac,
SMMS cung cép co s& dir liéu quan trong phuc vu cho viéc danh gid hiéu qua chién

luoc truyén thong va didu chinh néi dung phit hop véi hanh vi nguoi dung [10].

1.1.3. Cic chirc ndng co ban ciia hé thong SMMS

Mdt hé théng SMMS dién hinh thuong bao gdm cic nhém chirc ning chinh
nhu quan ly ndi dung, 1ap lich ding tai, theo ddi twong tdc va phan tich hiéu qua truyén
thong [11]. Cac chiic ning nay duoc thiét ké nham hd trg toan bd vong doi cia ndi

dung, tir khau x4y dung y twéng dén danh gi4 két qua sau khi phan phdi.

Chtrc ndng quan ly ndi dung cho phép ngudi ding soan thao, chinh sira, hru trie
va phan loai ndi dung bai ding theo chii dé hodc chién dich truyén théng [12]. Chirc
ning 14p lich dang bai gitip tir dong héa qua trinh phan phdi ndi dung theo ké hoach da
dinh sin, giam su phu thudc vao thao tac thu cong va han ché rii ro quén hodc dang

g T ]
sal thol diém.

Bén canh d6, chirc ndng theo ddi va quan ly tuong tiac cho phép thu thip binh
lugn, phan hdi va tin nhin tir ngudi ding trén cic nén ting mang xa hoi khac nhau, tao
diéu kién cho viéc phan hi kip thoi va ning cao trai nghiém ngudi ding [13]. Céc
cdng cu phén tich va bdo cédo déng vai trd hd trg danh gia hiu qué truyén théng théng
qua céc chi s6 nhu luot tiép can, luot trong tic va mirc do phan hdi cia nguoi dung
[14].
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1.1.4. Xu huwong phit trién ciia SMMS trong boi cinh tri tué nhén tao

Trong nhimg nim gin day, su phét trién manh mé cia tri twé nhén tao
(Artificial Intelligence — AI) da tao ra nhimg thay dbi ding ké d6i v6i cac hé théng
quén Iy ndi dung mang xa hdi. Céc hé théng SMMS hién dai dang tirng bude tich hop
cong nghé Al nhdm hd trg tao ndi dung, phan tich hanh vi nguoi dung va tu dong hoa
phan héi, qua d6 ning cao hiéu qua van hanh va mirc d tuong tc trén mang xa hdi

[6]. [8].

Viéc ung dung cac mo6 hinh xtr ly ngén ngir tur nhién (Natural Language
Processing — NLP), dién hinh 1a cac mé hinh ngdén ngit 1én nhu GPT, cho phép hé
thong tao ndi dung phu hgp véi ngir canh va cé nhan hoa théng diép theo tirng nhom
ngudi ding khic nhau [6], [12]. Pdng thai, Al con hd trg phén tich dir liéu tuong tic
dé dua ra goi y ni dung va thoi diém dang bai t5i wu, gép phin ning cao hiéu qua

truyén thong va cai thién trai nghiém ngudi ding [1], [10].

Xu huéng tich hop Al dit ra nhimg yéu ciu méi déi véi SMMS, trong do hé
thong khong chi dimg lai & viée quan 1y ndi dung ma con cin phat trién theo huéng trd
thinh mot nén tang thong minh, ¢6 kha ning hoc héi va thich tng véi hanh vi nguoi

dung trong méi truwomg truyén théng sb lubn bién dbi [3].
1.2. Kién thirc nén vé API mang xa hoi

Trong céc hé théng quan Iy ndi dung mang xi hoi hién dai, API (Application
Programming Interface) déng vai trd then chét trong viée két ndi hé théng 161 véi cac
nén ting mang xd hoi bén ngoai, cho phép cac hé théng SMMS twong tac va trao doi
dit liéu mét cach linh hoat va ¢6 kiém soat [3], [4]. Thong qua APIL, hé théng cé thé
thuc hién céc thao tac nhu ding bai, thu thap dir lidu tuong tic, quan Iy phan hdi va
ddng b thong tin ngudi ding mdt cach tr dong, tir d6 gidm thiéu thao téc thi cong va
ning cao hi¢u qua vén hanh [5].

Bén canh d6, API mang xa hdi con cung ¢ip céc co ché x4c thuc, phan quyén
va gi6i han truy cdp nhdm ddm bdo an toan dir lidu va tudn thii céc chinh sach do timg

nén tang quy dinh [6], [7]. Do dé, viéc ndm vimg kién thirc nén vé API mang xa hoi
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dugc xem la diéu kién can thiét dé thiét ké va trién khai mdt hé théng SMMS hiéu qua,

6n dinh va c6 kha ning mé rong trong thue tién [3].

1.2.1. Khdi nigm API va vai tro trong hé théng SMMS

API (Application Programming Interface) la tdp hop cac giao thire, phuong
thirc va quy tic cho phép céc tng dung phin mém giao tiép va trao dbi dir lidu véi
nhau mét cach cé cdu triic va kiém soat [15]. Trong bdi canh hé théng SMMS, API
mang x& hoi dong vai trd 1a clu ndi gitra hé théng quéan 1y ndi dung va cic nén tang
mang xi hoi nhu Facebook, Zalo, Telegram hodc Threads, cho phép hé théng turong

tac trure tidp voi cac dich vu bén ngoai [16].

Théng qua AP, hé théng SMMS c¢6 thé giri yéu ciu dén may chi cia nén tang
mang xa hoi dé thure hién céc thao tac drge cho phép, chang han nhu dang ndi dung,
truy van danh sach binh ludn hodc giri phan hdi tu dong [17]. Viéc sir dung API gitp
dam bao tinh nhat quan, bao mét va tuén thii cac chinh sach do nén tang mang xi hoi
quy dinh, thay vi thao tac thu cong hodc sir dung cédc phuong thirc khéng chinh thire

tiém 4n nhiéu rai ro [18].

1.2.2. Cdc mé hinh API phé bién trong mang xda hji

Hau hét cac nén tang mang xd h6i hién nay cung cip API theo mé hinh
RESTful, str dung giao thirc HTTP/HTTPS dé trao di dir liéu [15]. Céc yéu cdu API
thudmg duge gui thong qua cac phuong thirc nhu GET, POST, PUT va DELETE,

tirong (g vdi cac thao tac truy vén, tao méi, cdp nhét va xoa dir lidu.

Dir liéu trao déi giira hé thing SMMS va API mang xa hoi thuwong dugc dinh
dang dudi dang JSON, gitp qua trinh phén tich va xir ly dir liéu tr¢ nén thuén tién
[16]. Ngoai ra, mdt sé nén tang ciing hd trg webhook, cho phép hé théng nhan thong
bdo theo thoi gian thuc khi c6 su kién xay ra, vi du nhur khi ¢6 binh luin méi hodc tin

nhin méi tir ngudi dung [17].

1.2.3. Co ché xdc thwe va phin quyén truy cip API

Mot trong nhitng yéu td quan trong khi lam viéc véi API mang xa hdi 1a co

ché x4c thuc va phén quyén truy cdp. Phin 16n cdc nén tang sir dung co ché OAuth
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hodc token-based authentication dé dam bao ring chi céc (mg dung dugc cip quyén

hop 1é méi 6 thé truy cdp vao tai nguyén ctia ngudi dung [6], [18].

Trong co ché nay, hé théng SMMS cén thye hién qué trinh xéc thye dé nhin
duoc access token, token nay sé dugc sir dung trong cac yéu cdu API tiép theo. Access
token thudng c6 thi han sir dung nhat dinh va can duge 1am mai dinh ky [7]. Viée

quan 1y token khong hiéu qua c6 thé dan dén gian doan dich vu hodc riii ro bao mat.

Do d6, hé théng SMMS cin dugc thiét ké v6i co ché luu trir token an toan,
ddng thoi ho tro tr dong 1am méi token nhim dam bdo qua trinh vin hanh lién tuc va

on dinh.

1.2.4. Bic thit API ciia mjt s6 nén ting mang xa hpi

Mic dit déu tuan theo cac chudn API chung, mbi nén ting mang x& hdi van co

nhitng dic thu riéng trong qua trinh tich hop.

Facebook cung cdp Graph API v&i pham vi chite ning rong, cho phép dang bai,
quén ly trang, truy van binh luin va twong téc [19]. Tuy nhién, nén tang nay 4p dung
chinh séch kiém duyét va gi¢i han truy cap kha chit chg, doi hoi (ng dung phai dugc

phé duyé¢t trude khi sir dung mot s6 quyén néng cao.

Telegram cung cap Bot API véi cach tiép can don gian hon, cho phép gt tin
nhin, nhan phan hdi va quan Iy kénh thong qua céc bot tw dong [20]. Uu diém ciia

Telegram 1a kha ning phan hdi theo thoi gian thuc va it han ché vé ndi dung.

Zalo cung cép Zalo Official Account API, tdp trung vao céc chirc nang phuc vu
doanh nghiép nhu gii tin nhin, quan 1y ngudi quan tim va phan hdi khach hang [9].
API ciia Zalo ¢6 pham vi sir dung rd rang va pht hop véi céc kich ban chiam s6c khach
hang tu dong.

Threads la nén tang tuong ddi méi, API con trong qua trinh hoan thién, do dé
viéc tich hgp doi héi hé théng SMMS phéi ¢6 kha ning thich img va diéu chinh linh
hoat khi chinh sach API thay ddi [3].
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1.2.5. Thach thirc khi tich hop API mang xa héi trong SMMS

Viéc tich hgp API mang xa hdi dét ra nhiéu thach thic vé mat k¥ thuit va van
hanh. Trudce hét. cac nén tang thudng ap dung gi6i han s6 lugng yéu ciu (rate limit),
yéu ciu hé théng SMMS phéi c¢6 co ché kidm sodt va phan phdi yéu ciu hop Iy dé
tranh bi chin truy cép [18].

Bén canh dd, su thay d6i chinh sach va phién ban API cuia cac nén ting mang
x4 hoi c6 thé anh huong truc tiép dén hoat dong cia hé théng [6]. Do 6, hé théng
SMMS can duge thiét ké theo huéng module héa, cho phép cép nhat hodc thay thé
timg thanh phan tich hop ma khéng anh hudng dén toan bd hé théng.

Cubi cing, vén dé bao mat dir liéu va quyén riéng tu clia ngudi ding ciing 12
mot yéu td quan trong can dugc xem xét khi 1am viée véi API mang xi hoi. Hé théng
can tudn tha cac quy dinh vé béo vé dir liéu, déng thoi dam bao thong tin duge truyén

tai va luu trir mot cach an toan [7].
1.3. Nguyén Iy va kha niing tich hop c¢iia mé hinh GPT

Sy phat trién manh mé& cua tri tué nhan tao, diic biét l1a cac mé hinh xir Iy ngdn
ngtt tu nhién (Natural Language Processing — NLP), dd m& ra nhidu hudng tiép can
méi trong linh vuc quan 1y ndi dung sb [6]. [8]. Trong sé d6, cdc md hinh GPT
(Generative Pre-trained Transformer) duge dénh gia cao nhér kha niang hiéu ngit canh
va sinh ndi dung tyr dong vdi chét lrgng ngay cang tiém cin ngdn ngir tu nhién cla
con ngudi [15]. Viée tich hgp GPT vao hé théng quan 1y noi dung mang xa hoi khong
chi gitp tu dong hoa quy trinh tao ndi dung ma con néng cao hiéu qua twong tic véi

ngudi dung [3], [11].

1.3.1. Téng quan vé mé hinh GPT

GPT la m6 hinh ngén ngit 16n (Large Language Model — LLM) duge hudn
luyén dya trén kién tric Transformer, v&i co ché chi v (attention mechanism) cho
phép mé hinh hoc dugc mdi quan hé ngir nghia giira céc tir trong mot chudi van ban
dai [15], [16]. Thong qua qué trinh hudn luyén trén tap dir liéu van ban quy mé lén,
GPT c6 khé ning sinh vin ban, tra 1&i cdu hoi, tém tit ndi dung va thue hién nhidu tac

vu lién quan dén ngén ngit ty nhién [6].
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Diém khac biét cia GPT so véi cac mé hinh NLP truyén théng nim & kha ning
téng quat héa va thich (ng véi nhiéu ngir canh khac nhau ma khong cin huén luyén lai
cho tirng bai toan cu thé [15]. Piéu nay gitp GPT tré thanh mét céng cu linh hoat, phi
hop véi cac hé théng can xir ly da dang ndi dung nhu SMMS [3].

1.3.2. Nguyén ly hoat dong cua GPT frong xir Iy nji dung

" Nguyén 1y hoat dong ctia GPT dua trén viéc du doan tir tiép theo trong mot
chudi vin ban dya trén ngit canh da ¢6 [15]. Khi nhan duge mot doan van ban déu vao
(prompt), m6 hinh s& phén tich ngir nghia, cu tric ciu va moi quan hé giira cac thanh

phén trong van ban dé sinh ra phan hdi phu hop [6].

Trong hé théng SMMS, GPT khéng chi don thudn tao ndi dung ngu nhién ma
dugc sir dung nhu mét thanh phéan xir Iy ngir canh [11]. Noi dung dau vao cho GPT ¢6
thé bao gdbm bai ding gdc, binh ludn ctia ngudi dung, thdng tin vé nén tang ding tai
hoiic muc tiéu truyén théng. Dua trén céc théng tin nay, GPT tao ra ndi dung phan hoi

hodc d& xuit phit hop véi timg kich ban cu thé [8].

1.3.3. Cac kich ban veng dung GPT trong hé théng SMMS

Viéc tich hgp GPT vao SMMS m¢ ra nhiéu kich ban tng dung thuc tién.
Trude hét, GPT ¢ thé hd trg tao ndi dung bai diang dua trén chi dé hoic muc tiéu di
xéac dinh trude, gitp ngudi bién tip ndi dung tiét kiém thdi gian va giam ap luc trong

vi€éc sang tao lién tuc [11], [12].

Bén canh d6, GPT con duge sir dung dé phan hdi binh lun va tin nhan tir ngudi
ding. Théng qua viéc phén tich ngir canh va ndi dung twong tac, GPT cé thé tao ra
phan hdi phii hop, mang tinh c4 nhan héa va duy tri giong diéu nhit quan véi thuong
hiéu [3], [6]. Trong mot sd trudng hop nhay cam, phan hdi cia GPT ¢é thé duoc
chuyén sang trang thai chd phé duyét dé ngudi quan ly kiém tra trude khi giri di [8].

Ngoai ra, GPT con c6 thé hd trg phan tich ndi dung twong téc, tém tit phan hdi
ctia ngudi dung hodc dé xuat ndi dung tiép theo dua trén lich sir twong tac, gop phﬁn

nang cao hiéu qua quéan Iy ndi dung trong hé théng SMMS [10].
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1.3.4. Tich hop GPT thong qua API trong hé thong

Trong thyuc té trién khai, GPT thuong duge tich hgp vao hé théng thong qua
API do nha cung cép cung cdp [16]. [18]. Hé théng SMMS giri yéu cdu dén API véi
ndi dung dau vao va cic tham sé cdu hinh, sau dé nhan két qua phan hoi duéi dang van

ban.

Viéc tich hop théng qua API gitip hé théng linh hoat trong viéc Ira chon va
thay d6i nha cung cdp mé hinh GPT, ddng thai cho phép kiém soat tdt hon viée su
dung tai nguyén, chi phi va giéi han truy cép [5], [7]. Pé dam bao an toan thong tin,
céc yéu ciu API cin duge thuc hién théng qua cac kénh bao mat, két hop véi co ché

quan 1y khoa API va phan quyén truy cip phi hop [6].

1.3.5. Loi ich va han ché khi sir dung GPT trong SMMS

Viéc stir dung GPT trong hé théng SMMS mang lai nhiéu loi ich o rét, diac biét
la kha nang tu dong hoa quy trinh xir Iy ndi dung va phan hdi ngudi dung [11]. GPT
gitip rut ngin thoi gian phan hoi, nang cao tinh nhét quan cia néi dung va hd tro ca

nhan héa théng diép theo tirng nhém nguéi dung [3], [10].

Tuy nhién, viéc tmg dung GPT ciing ton tai mot s6 han ché. Noi dung do GPT
tao ra co thé chua hoan toan chinh xdc hodc phu hop trong moi ngir canh, dic biét 1a
cac tinh hudng yéu cau kién thirc chuyén siu hodic mang tinh nhay cam [6]. Do do, hé
théng SMMS cin dugc thiét ké vai co ché kiém soat, cho phép con ngurdri can thiép va

giam sat khi can thiét [8].
1.4. Téng quan vé n8n — céng cu tw ddng héa ma ngu%n mo

Trong cac hé théng phan mém hién dai, ddc biét 1a nhimg hé théng ¢é yéu cu
tich hop nhiéu dich vu bén ngoai, viéc xdy dyng cdc ludng xr Iy ty dong dong vai trd
quan trong trong viéc tdi wu héa quy trinh van hanh [11], [18]. Thay vi trién khai toan
bo logic tich hgp truc tiép trong ma ngudn chinh, cc cong cu tir déng héa quy trinh
(workflow automation) dugc sir dung nhim ting tinh linh hoat va giam do phuc tap
ctia hé thong [15]. Trong bdi canh d6, n8n 13 mot giai phdp mad ngudn mé dugc tng
dung rong rdi va phu hop véi cac hé théng quan 1y ndi dung mang xa hdi da nén tang
[11].
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1.4.1. Gigi thi¢u chung vé n8n

n8n (vict tit ctia “node for node™) la mét cong cu tr déng hoa quy trinh theo
hudng truc quan, cho phép nguoi ding xay dung cic lufmg cong viéc (workflow)
thong qua viée két ndi cac node chire ning [15]. M&i node dai dién cho mét tic vu cu
thé, chang han nhu nhén dir liéu tir webhook, goi API bén ngoai, xur ly dit liéu trung

gian hodic giri két qua dén mot dich vu khac [16].

La m6t nén tang ma nguf“:m md, n8n cho phép trién khai linh hoat trén nhiéu moi
trudng khéc nhau, tir may chi ndi bo dén cac hé thdng hosting riéng [18]. Pidu nay
gitp ngudi phat trién ¢ toan quyén kiém soat dir liéu va cdu hinh hé théng, phit hgp

v6i céc yéu cau bao mat va md rong trong médi trudng doanh nghiép [7].

1.4.2. Vai tro ciia n8n trong hé thong SMMS

Trong hé théng quan 1y ni dung mang xa hoi, n8n déng vai trd nhu mét ting
trung gian diéu phdi ludng xir Iy gitta hé théng 16i va cac dich vu bén ngoai [11]. Thay
vi d€ hé thong chinh truc tiép xir Iy tit ca céc tac vu tich hop, n8n dam nhiém viéc kich

hoat va thyc thi cdc ludng cong viée theo su kién hoic theo lich trinh da dinh san [18].

Céch tiép cn nay gitp giam tai cho hé thong 16i, ddng thoi ting kha ning linh
hoat trong vi¢e thay ddi hoic mé rong quy trinh [15]. Vi dy, khi cAn bd sung thém
bude xir 1y ndi dung hodc thay dbi logic phan hdi, ngudi quéan tri c6 thé chinh sira

luéng n8n ma khéng cin can thiép vao ma ngudn chinh cta hé théng [11].

1.4.3. Co ché hoat dong cua n8n trong tw dopng héa quy trinh

n8n hoat déng dwa trén co ché kich hoat (trigger) va xir 1y theo chudi [15]. Mét
workflow thuong bit dau tir mot trigger, ching han nhu webhook nhén dir lidu tir hé
théng SMMS hoic sy kién dén tir API mang x& hoi [16]. Sau khi dugc kich hoat, dir

liéu s& dugce truyen qua cdc node xir ly, mdi node dam nhidém mét chirc ning cu thé.

Trong hé théng SMMS, cic workflow clia n8n ¢6 thé bao gdm céc bude nhu
nhén yéu cdu déng bai, giti ndi dung dén GPT API dé xir 1y, phan tich phén hdi va gii
két qua dén API mang xa hoi [11], [18]. Viéc thiét ké workflow theo tirmg budc rd
rang gitp qua trinh x\r Iy trd nén minh bach va dé kiém soat [15].
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1.4.4. Uu diém ctia viéc sir dung n8n trong tich hop hé thong

Viéc sir dung n8n mang lai nhiéu loi ich cho hé théng SMMS. Truéc hét, n8n
cho phép xdy dung va chinh stra ludng céng viéc mét cach nhanh chéng thong qua
giao dién tryc quan, giam thoi gian phat trién va thir nghiém [15]. Didu ndy dic biét
hiru ich trong bdi canh cac nén tang mang xa hdi thudng xuyén thay dbi API va chinh

sach st dung [6].

Thir hai, n8n hd trg két ndi véi nhiéu dich vu khic nhau thong qua céc node ¢é
sin hoic node thy chinh, giap hé thing SMMS dé dang mé réng kha ning tich hgp ma
khong cén thay déi kién tric tong thé [11], [18]. Cudi cliing, viéc trién khai n8n ddc lap
v6i hé théng 15i gitip nang cao kha niing bao tri va giam rai ro khi hé théng cin nang

cip hoic stra 15i [7].

1.4.5. Han ché va thich thirc khi sir dung n8n

Bén canh nhitng uu diém, viéc st dung n8n ciing ton tai mot s6 han ché cin
dugc xem xét. Khi cac ludng cong viée tré nén phirc tap, viée quan Iy va kiém soat
logic xir Iy ¢6 thé gap kho khan, dac biét trong cic hé thdng ¢é nhicu ngudi ding cing
thao tac [15].

Ngoai ra, n8n chua dugc thiét ké chuyén biét cho cac hé théng cO yéu cau
phan quyén chi tiét va kiém thir ludng & quy mé lén [18]. Do d6, khi trién khai trong
mdi trudng thue té, can bd sung céc co ché giam sat, ghi log va kiém soat truy cip

nhim dam béo an toan va on dinh cho hé théng [7)].
1.5. Téng quan céc nghién ciru va cong cu lién quan

1.5.1. Cac cong cu quan ly ngi dung mang xd hi hién nay

Céc nén tang quan Iy ndi dung mang x hoi thuong mai nhu Buffer, Hootsuite
va Sprout Social hién dang dugc st dung rong rdi nham hd trg lip lich dang bai va
theo doi hiéu qua hoat ddng co ban. Tuy nhién, cdc céng cu nay chi yéu chi giai quyét
nhitng thanh phin roi rac trong quy trinh quén 1y ndi dung, déng thoi con thidu céc co
ché phan hoi théng minh, khd ning phén tich nglt nghia sdu va tu dong hoa quy trinh
toan dién [19], [20]. Arora et al. (2019) ciing chi ra ring cic nén tang nay thuong thiéu
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tinh linh hoat va gip han ché vé kha ning mé réng khi doanh nghiép phai quan Iy

dong thoi nhiéu chién dich va nhidu tai khoan mang xa hdi [21].

So véi cdc xu hudng nghién ciru hién nay, nhidu hoc gia cho ring cac cdng cu
quéan 1y néi dung hién ¢6 van dimg lai & mirc “van hanh”, tap trung cha yéu vao ding
bai va bdo cdo, thay vi cung cdp cdc hiéu biét mang tinh chién lugc hoic kha ning
thich (ing theo ngit canh va dic diém ngudi ding cu thé [25], [26]. Han ché nay cho
thdy nhu cau cdp thiét dbi voi cac hé théng thong minh hon, ¢6 kha ning tich hop tri
tué nhén tao xuyén subt toan b vong ddi quan 1y ndi dung. Nhimg théch thirc nay dic
biét rd rét di voi cac doanh nghiép nhé va vira (SMEs), vén chiu nhidu rang bude vé

chi phi, ngudn nhén lyc han ché va kho tiép cin cac cong nghé tién tién [29].

Pé minh hoa rd hon nhitng wu diém va han ché cia cdc cong cu hién tai, Bang
1.1 trinh bay so sénh ba nén tang quan Iy ndi dung phd bién (Buffer, Hootsuite, Sprout

Social) theo mét so tiéu chi cdt 16i.

Biang 1.1. So sanh hiéu qua vin hanh giira phwong thirc thi cong va tw djng hoa

Cong cu / Hé thong Lap lich & bao | Kha niing | Bio Tinh linh
cao Al mat hoat
Buffer 3 | 3 2
Hootsuite 4 2 3 3
Sprout Social 4 2 3 3
Hé thng dé xuit (GPT + 5 5 5 5
Workflow)

Két qua trong Bang 1.1 cho thiy ca ba cong cu thwong mai déu cé thé manh
trong viéc 14p lich va bao cdo, nhung kha niing hé trg Al con han ché, chu yéu dimg &

phén tich co ban va chua ¢6 phan hoi theo ngir cinh. Bén canh d6, mic du cic nén
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tang nay st dung OAuth cho muc dich bao mét, nhung van thiéu cic co ché ting
cudng nhu tich hgp VPN hodc ghi log chi tiét. Kha ning mé rong ciia cac cong cu nay
ciing giap han ché khi phai didu phéi céc chién dich phirc tap trén nhiéu nén tang khac
nhau. Nhitng han ché niay mé ra co hdi cho viée phat trién cac hé théng thé hé méi,

tich hop phan héi dua trén Al va co ché diéu phéi workflow théng minh.

1.5.2. Khung khdi niém CLAW

Céc nghién ctru trude diy thuong két hop hé théng quan 1y ndi dung (CMS) va
cdc md hinh ngdn nglt 16n (LLMs) theo cach roi rac, phu thudc vao tirng céng cu cu
thé, va thiéu mét khung khai niém théng nhét c6 kha ning tich hop ngit canh da nén
tang, diéu phdi workflow theo trang théi va co ché hoc héi — phan héi lién tuc. Do do,
nhiéu céch tiép can trude diy chua hd tro duge tir dong hoa diu—cudi hodic kha ning

thich Gng linh hoat theo su thay ddi ctia hanh vi trong tic nguoi ding.

pé giai quyét khoang trong nay, Hinh 1.1 gi6i thiéu khung khai niém CLAW
nhu mot nén tang 1y thuyét théng nhét cho quan ly ndi dung sé dua trén Al va
workflow, cho phép phdi hop c6 hé thong giira noi dung, ngir canh, tu dong hoa va suy

luén ctia md hinh ngén ngir 16m.

Content
{Post, Comment, Data)

Context
(Metadata, History, Brand)

LLM (ChatGPT)
Smart Response & NLP

..\
N N N

Workilow Orchestration
{N8n, Automation)

{Response rules, Priority, Security)

_ Feedbackloop
{Logs, Evaluation, Learning)

\_
L Policies & Paramesters A

Hinh 1.1. Khung khii niém CLAW (Content — LLM — Automation — Workflow)

Cac thanh phan c6t 16i cia CLAW bao gom:

« Content: Noi dung bai diing, binh ludn va dit liéu da nén tang cdn dugc quén ly.
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- Context: Ngit canh sir dung nhu lich sir tuong tac, dic diém nén tang hoic

thudc tinh thuong hiéu.

» LLM (vi du: ChatGPT): Thanh phén sinh ni dung va phan hdi thong minh

theo ngtr canh.

« Workflow Orchestration (vi du: n8n): Thanh phén diéu phéi chudi tic vu nhu

dang bai, thu thip dit lidu, phan tich va phan hoi.

« Policies & Parameters: Cac quy tac va tham so cdu hinh nham t6i uu hi¢u qua,

bao gdém kich ban phan héi, wru tién xir 1y va co ché bao mat.

» Feedback Loop: Co ché thu thap dir liéu van hanh va két qua tuong tic dé cai

thién lién tuc hiéu suét va chit luong phan hoi.
Ba nguyén tic cot 16i ciia CLAW gdm:

« Tich hop ngir cinh da kénh: Téng hop dir lidu tir nhiu nén ting nhim dam

bao phan hdi nhat quan va chinh xac.

« Diéu phdi theo trang thai: Lua chon hanh dong (ding bai, phén tich, phan hdi)

dua trén trang thai hé théng va muc tiéu vin hanh.

« Chu trinh hoc héi — phan hdi: Ghi nhin két qua, phan tich log va diéu chinh

mo hinh hodc kich ban nhdm ning cao chit lwrong.

Khung CLAW khong chi déng vai trd kién tric trién khai ma con 14 nén tang
ly thuyét va phwong phap ludn, hd trg dong gop hoc thuat, kiém chimg thyc nghiém va
ting dung thuc ti&n, dic biét phit hop véi SMEs va céc td chirc truyén thdng sd.

1.5.3. Ung dung tri tué nhén tao va mé hinh ngon ngir lon trong quan ly noi
dung

Tri tué nhan tao dang ngay cang dugc ing dung rdng rii trong marketing s6 va
quan Iy ndi dung. Dwivedi et al. (2021) théng qua phén tich thr muc hoc thuét da chi
ra ring Al dang tré thanh try ot trong nghién ciru marketing, diic biét nho kha ning ca

nhan héa va t6i uu ndi dung theo timg phén khic khach hang [30]. Li et al. (2023)
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cling nhan manh rﬁng cdc mo hinh ngén ngir 16m khong chi hd tro tao noi dung ma con
déng vai trd quan trong trong viée cung cip phan héi héi thoai theo ngtr canh, tir d6

ning cao trai nghiém ngudi dung [23].

Trong cac nghién ciru thue nghiém, Aldous et al. (2024) chirng minh rang viéc
tich hgp ChatGPT vao quan Iy ndi dung da kénh giip cai thién dang ké mirc do tuong
tac clia ngudi ding so véi cic phuong phap truyén théng [24]. Tuy nhién, cic cach
tiép cén hién nay van ton tai ba han ché chinh: (i) Al thuomg chi dugc dp dung & mirc
ndi dung hodc tuong téc don lé; (ii) LLMs chua duge tich hop vao céac pipeline didu
phéi nhidu bude; va (iii) suy lufin ngir canh thudng bi gidi han trong mét nén tang

hosic mét phién tuong tac, thay vi tong hop da nén tang.

Nhimg han ché nay cho thay su can thiét clia cac khung tich hop nhu CLAW,
nham két ndi suy ludn cia LLM, tu déng hoa workflow va ngir canh da kénh trong
mot kién tric thong nhat.

1.5.4. Tu dong hoa workflow va bao mat API

Mot xu hudng ndi bét trong céc hé théng hién dai I1a tng dung tr dong héa
workflow nhim gidm céc tic vu 13p lai. Chen et al. (2022) téng hop cdc nghién ctru
trude do va chi ra ring Al co thé nang cao dang ké hiéu qua ciia cic hé théng quan ly
workflow, dic biét trong viéc diéu phdi ddng thdi nhiéu dich vu API [27]. Diéu nay
dac biét quan trong d6i v6i cac hé théng da nén tang, noi khéi luong dir liéu va tuong

tac rat lom.

Tuy nhién, nhiéu nghién ciru ciing canh béo vé cdc rii ro lién quan dén bao mat
va thién lé&ch dir liéu khi trién khai NLP va LLM. Sun et al. (2019) chi ra ring thién
léch trong NLP c6 thé anh hudng tiéu cuc dén chét lugng va tinh cong bing ciia phan
héi AI [28]. Do dé, cac hé thong tw dong hoa can tich hop cac co ché xéac thue manh,
giéi han truy cdp va giam sat nhim dam béo an toan khi lam viéc véi API mang xa

hoi.
1.5.5. Khodng trong nghién ciru

b 3 r - A Ll h 1 ~ A r l: r L3 ~ f‘\
Tir tong hop cac nghién clru va cong cu lién quan, c6 thé xac dinh mot s6

khoang tréng nghién ctru chinh nhur sau:
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« Phin 16n cic cong cu quan Iy ndi dung hién nay vin ding lai ¢ chirc nang lap
lich déng bai va bao cdo co ban, thiéu céc co ché phan hoi dya trén tri tué nhén

tao va kha niing phén tich ngir nghia chuyén sau [19], [20].

« Chi ¢6 rit it nghién ctru tap trung vao viéc két hop mé hinh ngoén ngir 16n
(LLMs) véi tyr dong héa workflow nhim hinh thanh mot chu trinh khép kin tir

xuét ban ndi dung — phén tich — phan hdi — t&i wu héa ndi dung [25], [27].

« Cac véan dé lién quan dén bao mat API va kiém so4t thién léch ciia AI van chua
dugc quan tdm day di, dic biét trong bdi canh céc doanh nghiép nhé va vira
(SMEs) co nguf’m Iuc han ché [26], [29].

o Ngoai ra, cdc nghién ciru truéc day chua dé xuit duge mot kién tric théng nhit
c6 kha ning lién két suy ludn ngir canh da nén tang véi didu phéi workflow
nhiéu budc, din dén cic giai phap mang tinh rdi rac va thidu kha ning cai tién

lién tuc.

« Phén l6n cdc cong trinh hién nay chi tdp trung vao tu dong hoéa van hanh hodc
twrong tdc ndi dung dya trén Al mét cich riéng 1€, ma chura xem xét cach két
hop ddng thoi hai khia canh nay dé xiy dung mot hé théng quan ly nodi dung da

nén tang c6 kha nang md rdng, an toan va thich img linh hoat.

Dé minh hoa birc tranh tdng thé cia cic hudng nghién cru hién tai, Hinh 1.x
trinh bay so dd khai quat ba huéng chinh: céc cong cu truyén thong, img dung Al

trong quan ly ndi dung va tu dong hoa workflow.
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Nhur thé hién trong Hinh 1.2, ba huéng nghién ciru nay chi yéu phat trién song
song va tAch roi nhau. Khodng trong nghién ciru ¢t 16i ndm & giao diém ciia ba
huéng, noi cac hé théng hién tai chua thé dong thoi hd trg quan Iy da nén tang, tich
hop phan hdi Al cé nhéan thirc ngir canh va diéu phdi workflow véi sy chu trong déy

dii dén bao mét API cling nhw co ché hoc héi lién tuc tir phan hi thyc té.

Khoang tréng nay chinh 12 co s& dé dé tai hién tai duoc hinh thanh, v6i muc
tidu dé xudt va trién khai mot hé théng quan 1y va ding noi dung tr dong da nén ting
dura trén ChatGPT, két hop phan héi Al theo ngir canh, tw dong héa workflow va thiét
ké API ¢6 dinh huéng bao mat, nhim xay dung mdt khung quan Iy ndi dung toan dién,

théng nhit va khép kin tir ddu dén cudi.
1.6. Tong quan h¢ thong quan Iy ndi dung mang xa hdi (SMMS)

1.6.1. H¢ qudn tri co so dit liéu MS SQL Server

MS SQL Server dugce sir dung lam hé quan tri co s& dir liéu cho hé IhE"mg nhim
déap {mg yéu cau vé luu trir dit liéu c6 cdu tric va dam bao tinh toan ven dir liéu [16].
Co s& dit liéu ctia hé thong bao gom céc thong tin nhr tai khoan ngudi ding, ndi dung

bai dang, lich dang, céu hinh AT Bot va dir lidu trong tac.

Viéc sir dung MS SQL Server gitip hé théng d& dang thuc hién cdc truy vén
phitc tap, hd trg giao dich va dam bao tinh nhét quan di liéu [18]. Dong thoi, SQL
Server cling cung ¢ap céc co ché sao liu va phuc héi dir liéu, gop phin ning cao do tin

cdy cta hé thong trong qua trinh van hanh [7].

1.6.2. H¢ thong hosting riéng cho trién khai irng dung

Hé thong dugc trién khai trén hosting riéng nhim dam bao quyén kiém soat cao
d6i voi moi trudng van hanh [18]. Viée sir dung hosting riéng cho phép céu hinh linh
hoat tai nguyén hé thong, toi tru hiéu nang va chi dong trong viée dam bao an toan dit

lidu.

Trong béi canh hé théng cin két nbi véi nhidu dich vu bén ngoai va xit 1y dir

liéu lién tyuc, hosting riéng gitip giam thiéu rii ro gian doan va dam bao kha ning mé
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réng khi sd lugng ngudi ding ting 1én [7]. Pay ciing 1a lua chon phtl hgp cho cac hé

théng ¢ yéu chu trién khai thuc té trong doanh nghiép [11].

1.5.3. Mang riéng io (VPN) trong bio mit va tich hop hé thong

VPN duoc st dung dé thiét 1ap cac két ndi bao mat gitra hé thong 16i, cong cu
tw dong hoa n8n va cac dich vu Al bén ngoai [6], [7]. Viée trién khai VPN gilip ma
hoéa dir lidu truyén tai, han ché nguy co bi truy cap trai phép va dam bio an toan thong

tin trong qua trinh trao doi dir lidu [18).

Trong dé tai, VPN déng vai trd quan trong trong viéc két noi hé thong véi GPT
API va n8n, dac biét khi cac thanh phz"in nay dugc trién khai trén céc may chu hodc
moi trudong khac nhau [11]. Céch tiép cén nay gép phan ning cao tinh an toan va do tin

cdy ctia toan bd hé thong.

1.6.4. S phoi hop gifta cic cong nghé trong kién triic tong thé

Viéc két hop .NET Framework, MS SQL Server, hosting riéng, VPN va cac
dich vu API bén ngoai tao nén mdt kién tric hé thong hoan chinh, dép tmg tét cic yéu
cdu vé quan ly ndi dung, tu dong héa va tich hop Al [3], [11], [18]. Mbi cong nghé
dam nhiém mét vai tro riéng biét nhung duogc két ndi chit ché théng qua cac giao thirc

va ludng xur ly da dugc thiet ke.

Sy phdi hop nay cho phép hé théng vin hanh linh hoat, dé ding mé& réng va
thich tmg v&i céc thay ddi trong tuong lai [15]. Pdng thoi, day ciing 1a co sé dé trién

khai va dénh gia hé théng trong cdc chuong tiép theo cuia dd an
1.7. Két ludn

Chuong 1 d4 trinh bay mot cach hé théng cac co s& 1y ludn va cong nghé nén
tang lién quan tryc tiép dén dé tai nghién ctru. Trude hét, chrong da 1am 13 khéi niém
va vai trd cua hé théng quan ly ndi dung mang xa h@i (Social Media Management
System — SMMS) trong bdi canh chuyén d6i sb va sur phét trién manh mé ciia cic nén
tang mang xa hgi hién nay. Vig¢c quan ly ni dung tép trung, lap lich dang tai, theo doi
twong tac va phan tich phan hdi ngudi dung dwoc xac dinh 1 nhitng yéu ciu cbt 16i di
véi cac hé thdng SMMS hién dai.
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Tiép theo, chuong da giGi thiéu kién thirc nén tang vé API cia cac nén ting
mang xa hoi phd bién nhu Facebook, Telegram, Zalo va cic nén tang twong tu. Noi
dung nay 1am rd co ché trao dbi dit lidu, xéc thuc, phan quyén va céc giGi han k¥ thuat
khi tich hop hé théng bén ngodi véi nén tang mang xa hoi, tir d6 cho thiy tinh phire tap
va yéu cdu chit ché vé miat ky thuat khi xay dung hé théng dang tai va tuong tac tu

déng.

Bén canh d6, chuong ciing phan tich nguyén ly hoat dong va kha nang tich
hop cia cdc mé hinh ngdn ngir 16n, tiéu bicu la GPT thong qua cac API thuong mai
nhu OpenAl hogc Claude. Céc déic diém néi bat cia mé hinh GPT, bao gém khé ning
sinh ndi dung, xir ly ngir canh, phan hoi tu dong va ca nhan hoa ndi dung, dugc xem la
nén ting quan trong d& ning cao hidu qua tuong tic va giam tai cong viéc thu cong

trong hé théng quan 1y ndi dung mang x3 hoi.

Ngoai ra, téng quan vé n8n — mét nén tang ma ngudn md hd tro tich hop va tu
dong hoéa quy trinh — da cho thiy tiém nang Ion trong viéc xdy dung céc ludng cong
viéc linh hoat, ¢6 kha ning mé rdng va dé dang thay ddi ma khéng phu thude hoan
todn vao ma nguon hé théng. Viée két hop n8n v6i cac API mang xa héi va mé hinh
GPT dugc xem la giai phap phi hop nhim hién thuc héa céc kich ban tu déng hoa
théng minh trong thuc té.

Cudi ciing, chirong da gidi thiéu céc cong nghé chinh dugc sir dung trong dé
tai, bao gdm NET Framework cho phit trién tmg dung web va API, MS SQL Server
cho quan 1y dir liéu, ciing véi md hinh trién khai hé théng trén hosting riéng két hop

VPN nhém dim béo tinh bao mét va én dinh khi két néi dén cac dich vu bén ngoai.

Tong hop lai, Chuong 1 dd xdy dyng nén tang 1y thuyét va cong nghé viing
chdc cho dé tai nghién ciru. Nhimg kién thirc va khai niém duge trinh bay trong
chuong ndy 1a co s& quan trong dé tién hanh phan tich yéu cdu, thiét ké kién trac va
trién khai hé théng quén Iy ding ndi dung tw déng tich hop phan hdi dya trén nén tang
GPT & cac chuong tiép theo.
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CHUONG 2

PHAN TiCH YEU CAU VA THIET KE HE THONG
2.1. Chike ning chinh ciia hé thong

Céc chirc nang cia hé thng duge thiét ké nham giai quyét toan dién bai toan
quan 1y, dang tai va twong tac ndi dung trén nhidu nén ting mang x3 hoi. Mdi nhém
chirc nang déu huéng téi viée giam thidu thao tac thu cong, ting mire do tw dong héa
va nang cao hiéu qua vén hanh, phil hgp véi céc dic trung cia hé théng quan 1y noi

dung mang x3 hi hién dai [3], [11].
2.1.1. Quan Iy ngi dung va dang bai

Chtre ndng quan 1y ndi dung cho phép nguoi ding soan thao, chinh stra va luu
trit noi dung bai ding mét cach tap trung. Noi dung c6 thé bao gdm vin ban, hinh anh,
duomg din hodc cac dinh dang hd trg khéc tily theo nén ting mang x3 hoi. Hé thdng hd
trg luu ndi dung dudi dang ban nhdp, gitp ngudi ding c6 thé chudn bi ndi dung trude
khi ddng tai chinh thirc.

Ngoai ra, mdi bai viét c6 thé duge gin thé (tag) theo chui d&, chién dich hodc
muc tiéu truyén thong. Viéc gin thé gitp hd trg tim kiém, phén loai va tai sir dung néi
dung trong céc chién dich truyén théng khac nhau. Ngudi dung ciing c¢6 thé lya chon
nén tang dang phu hop cho timg bai viét, dam béo ndi dung dugc phan phéi ding kénh

va ding dbi tuong.
2.1.2. Lap lich dang bai hang logt

Hé théng cung cap chirc ning lap lich ding bai ty dong, cho phép ngudi ding
thiét 1ap thoi gian dang bai theo ngay, giv cu thé, phit hop v6i mé hinh tw déng hoa
trong cc hé théng SMMS hién nay [11]. Ngudi diing ¢6 thé c4u hinh lich dang riéng

cho tirng nén tang hodc ding ddng loat trén nhiéu nén tang cing lic.

Bén canh d6, hé thong hd tro dang bai hang loat dua trén danh s4ch néi dung

da chuan bi sin. Trong qua trinh van hanh, hé théng ghi nhén trang théi cia timg bai
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dang, bao gom da dang thanh cdng, dang ché xir 1y hoic gip 16i. Thong tin nay giup

ngudi ding dé dang theo dbi va kiém soat toan bd chién dich ding bai.

2.1.3. Tich hop va quan Iy AI Bots

M&bt diém ndi bat cia hé théng 1a kha ning tao va quan ly nhiéu Al Bot dua trén
md hinh GPT, pht hop vé1 xu huéng tich hop tri tué nhén tao trong quan 1y ndi dung
va tuong tdc nguoi dung [6], [15].

Modi Al Bot duge cdu hinh véi muyc tiéu cu thé nhu hd trg ban hang, tu vén
khach hang, chia sé kién thirc hodc xay dung hinh anh thwong hiéu. Nguoi ding co thé
tity chinh kich ban phan hoi, phong cach ngdn ngir va pham vi hoat déng ctia timg Bot.
Al Bot ¢6 thé duge gan cho timg bai viét, timg chién dich hoic timg nén tang mang xa

héi khéc nhau, tir d6 dam bao ndi dung Al tao ra phi hgp v&i ngit canh sir dung.

2.1.4. Phén hoi va phan tich binh lugn ty dong

Hé théng hd trg thu thip binh ludn va tin nhin tir cic nén ting mang xa hoi
thdng qua API, twong tu cdc md hinh phan hdi ty dong dugc dé xudt trong céc nghién
ciru vé SMMS hién dai [5], [6]. Céc dit lidu nay dugc chuyén dén mé hinh GPT dé
phén tich ngir canh, xac dinh y dinh ciia nguoi diing va tao phan hoi phi hop.

Co ché phan hdi tu dong gitip giam tai cong viéc cho ddi ngii vin hanh, déng
théi dam bao nguoi ding cudi nhan duoc phan hdi kip thoi. Trong trrdng hop cin
thiét, ngudi gidm sat c6 thé chinh sira hodic can thiép vao ndi dung phan héi cia Al

nhim dam bao tinh chinh xac va phi hop.

2.1.5. Twong tdc voi tép khach hang

Ngodi tuong tac truc tiép trén mang xi hoi, hé thdng con hd trg gtri email hodc
tin nhdn hang loat dén danh sach khach hang da duoc luu tri¥, phit hop v6i cde md hinh
quéan 1y quan hé khach hang va truyén théng da kénh [11].

Noéi dung giri di c6 the dugc ca nhan hoa théng qua GPT dya trén théng tin va
hanh vi cia timg nhém khach hang. Hé théng hd trg nhiéu kénh giri tin nhu SMTP cho
email, Zalo Official Account API va Telegram Bot API, gilip mé rong pham vi tiép

c4n va ting hiéu qua truyén thong.
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2.1.6. Phdn nhom ngwoi dung va goi y nji dung

Dua trén lich sir trong tac, hanh vi ngudi ding va dit liéu phan héi, hé thdng sir
dung Al dé phin nhom khéach hang theo cac tiéu chi nhu mirc do quan tdm, hanh vi
twong téc hodc muc tidu truyén thdng, twong ty cac hudng tiép can dugc dé xuit trong

céc nghién ciru vé ca nhin héa ndi dung [6], [10].

Trén co s& két qua phan nhom, hé théng cé thé goi y ndi dung phit hgp cho
tirng nhém ddi twong, giup ning cao hiéu qua twong tac va tdi wu héa chién lugc

truyén thong.
2.2. Phén tich yéu ciu ngudi ding

Viéc phén tich yéu ciu ngudi ding déng vai trd quan trong trong qua trinh
thiét ké hé thong, nhim dam bao hé théng dap tmg dung nhu cAu thue t& va phi hop
vdi ting nhém d6i tugng st dung, ddy la bude co ban trong céc phuong phap phat
trién hé théng théng tin va phin mém hién dai [18]. Trong khudn khd dé tai, nguoi
dung hé théng duge chia thanh ba nhém chinh, twong Ung vai cac vai tro va miac do

can thi¢p khéc nhau vao qua trinh van hanh.

2.2.1. Nguwoi quan tri hé thong

Nguoi quan tri hé théng la déi twong chiu trach nhiém cao nhét trong viéc van
hanh va duy tri h¢ thong. Vai trd ndy bao gom viéc tao va quan 1y tai khoan ngudi
dung, phan quyén truy cép theo timg nhém chire nang, ciing nhu cdu hinh cac tham sb
k¥ thuit cia hé thong.

Ngoai ra, ngudi quan trj ¢6 nhiém vu theo dai nhat ky hé théng (log), giam sat
trang thai hoat dong cia céc dich vu tich hgp nhu APl mang xa hdi, GPT API va n8n.
Théng qua cac bdo cdo hiéu sut, ngudi quan tri co thé danh gia marc do én dinh cia
hé théng, phat hién sém cac su ¢d va thue hién cac bién phap khic phuc kip thoi. Yéu
cau dat ra d6i v6i nhém ngudi dung nay 1a hé thong cin cung cp giao dién quan tri 15

rang, ddy dii thong tin va hd trg cic cong cu giam sat hiéu qua.
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2.2.2. Ngwoi bién tdp néi dung

Nguoi bién tip ndi dung 13 nhém ngudi dung tryc tiép tham gia vao qua trinh
tao 14p va quan 1y ndi dung ding tai. Nhém nay ¢6 nhu ciu sir dung cic ¢ong cu soan
thao thudn tién, hd trg chinh sira néi dung, lua chon Al Bot phu hop va thiét 1ap lich
dang bai.

Hé thong can dam bao quy trinh thao tic don gian, truc quan, ddng thdi cho
phép ngudi bién tap dé dang theo doi trang thai cla cdc bai diang da lén lich. Ngoai ra,
viéc hd trg téi sir dung ndi dung, quan 1y ndi dung theo chién dich va theo dai hiéu qua

twong téc ciing 1a nhitng yéu cdu quan trong dbi voi nhém ngudi ding nay.
2.2.3. Ngwoi gidm sdt phin hoi va twong tic

Ngudi giam sét phan hdi 1 nhém ngudi ding ¢6 nhiém vu theo doi cac phan
hodi tr dong do Al tao ra, dic biét 14 phén héi binh luén va tin nhin tir nguoi dung cudi.
Vai trd nay mang tinh kiém soat va dam bao chét luong ndi dung giao tiép giita hé

thong va ngudi dung, phit hop véi cic mé hinh két hop giira tu déng hoa va kiém soat

con ngudi trong hé théng Al Ung dung [6], [15].

Hé théng cén cung cé‘ip cac cong cu cho phép nguoi giam sat xem xét, chinh stra
hoic phé duyét ndi dung phan hdi ciia Al trude khi giri di trong cac truong hop nhay
cam. Bén canh d6, nhom ngudi ding nay ciing cin cac bao cdo thdng ké vé& mirc do
tuong tac, phan hdi tich cuc hodc tiéu cuc dé danh gid hiéu qua hoat déng ctia hé

thong.
2.3. Phén tich yéu ciu hé théng

Dua trén yéu cau nghiép vu va yéu cau ngudi ding da phan tich, hé théng cin
dap g mét s6 yéu cau k¥ thuat quan trong nhim dam bao tinh én dinh, kha ning ma
rong va hiéu qua van hanh trong méi trudong thuc té. Cic yéu cdu nay phii hop véi cic
nguyén tic thiét k& hé thng thong tin hién dai va hé théng phin mém doanh nghiép
[18].



28

2.3.1. Nén ting phdt trién va kién triic phan mém

Hé théng dugce xdy dung trén nén ting NET Framework theo mé hinh MVC
hodc Web API. Viéc lua chon .NET Framework gitp tdn dung céac uu diém vé tinh én

dinh, kha ning bao mat va su hd tro ldu dai cia hé sinh thai Microsoft [16].

M6 hinh MVC/API cho phép tach biét rd rang giira giao dién, xur ly nghiép vu
va tang dir lidu, tir d6 ning cao kha ning béo tri va m& rong hé théng [18]. DAy 1a kién

tric phd bién trong phat trién cdc tmg dung web va dich vu API hién nay.

2.3.2. H¢ quan tri co so dir liéu

MS SQL Server dugc lya chon 1am hé quan tri co s& dit liéu cho hé théng. Day
1a mot giai phap CSDL quan hé manh mé, hd tro t6t cho cac img dung doanh nghiép

véi yéu chu xir 1y dit liéu 1ém va tinh toan ven cao [16], [18].

CSDL dugc thiét ké nham hru trir thong tin ngudi ding, ndi dung bai ding, lich
dang, cdu hinh AI Bot va dit liéu tuong tac, phuc vu cho cac chitc ning cbt 15 cia hé

théng.

2.3.3. Tw dong héa luong xir Iy véi n8n

Caéc quy trinh tr dong héa nhu ding bai theo lich, thu thap binh luan, giri phan
hdi Al va giri thong béo duge trién khai théng qua cong cu n8n. Viée sir dung cong cu
tu dong hoa quy trinh doc 14p gitp giam d6 phirc tap cho hé théng 15i va ting kha ning
linh hoat trong van hanh [11], [15].

n8n déng vai trd nhu mot ting didu phdi trung gian, giup két ndi hé théng 15

V61 cac dich vu bén ngoai theo mé hinh workflow-based integration [18].

Viée trién khai n8n thong qua két ndi VPN gitip ting cuong bio mat, han ché
rii ro 10 théng tin trong qué trinh trao doi dir liéu. Ngoai ra, cach tiép cin nay ciing
gitip hé théng d& dang diéu chinh hodc m& rong cac ludng xir ly ma khong anh huéng

dén ma nguon chinh.
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2.3.4. Tich hop mo hinh GPT thong qua API

Hé théng tich hop cdc md hinh GPT thong qua API, cho phép linh hoat lua
chon nha cung cip nhu OpenAl hoic Claude, phit hop véi xu huéng trién khai Al-as-
a-Service hién nay [6], [15].

Thiét ké nay gitp hé théng khong phu thugc vao mot nha cung cép duy nhét,
dong thoi tao diéu kién thuén loi cho viée ning cip hodc thay thé mod hinh Al trong

tuong lai.

API GPT dugc sir dung cho céc tac vu nhu tao ndi dung, phan hoi binh ludn, ca
nhédn hoa théng diép va phén tich dit liéu ngdn ngit. Viéc quan ly khéa APIL, giéi han
truy cp va kiém soat chi phi sir dung cfing 12 nhirng yéu ciu ky thuat quan trong dugc
dit ra trong qué trinh thiét ké [7].

2.4. Thiét ké kién tric tong thé hé thong

Ngudiding

Rl

Giaodién | [ " Database
ngudidung Xy nghigpvu (M5S0l
(WebUl) ) . Server)

Nén tang
mang xa hoi

Hinh 2.1. So @b kién triic tong thé hé théng

Thiét ké kién triic tdng thé 12 budc quan trong nhdm dam bio hé théng quén 1y
ding ndi dung tu dong da nén ting véin hanh &n dinh, linh hoat va dép img cic yéu ciu
vé mo rong trong twong lai. Kién tric hé thdng dwoc xay dung dya trén két qua phan
tich yéu ciu chirc nang va yéu cau ky thuat da trinh bay & cic muc trude, déng thoi
huéng t6i viée tach biét rd rang gifra cdc thanh phin nhim giam su phu thudc va ning
cao kha nang bao tri.
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2.4.1. Nguyén tic thiét ké kién triic hé thong

Trong qua trinh thiét ké, h¢ thong tudn thi mot s6 nguyén tic co ban sau, phi
hop véi cac nguyén tic thiét ké kién tric hé théng thong tin va phin mém hién dai

[18]:

Thir nhat, nguyén tic phan ting dugc dp dung nham tach biét cac chirc ning
giao dién, xir Iy nghiép vu va luu trir dir liéu. Piéu ndy gitup hé théng dé dang mé rong

va giam thiéu anh hudng khi c6 thay d6i & mot thanh phan cu thé.

Thir hai, hé thétng dugc thiét ké theo huéng module hoa, cho phép tich hgp va
thay thé cac thanh phan bén ngoai nhu API mang x4 hoi, md hinh GPT hoic cong cu
tur dong hoa ma khong lam gian doan toan bo hé théng.

Thi ba, kién triic wu tién tinh bdo mat va an toan dir lidu thong qua viéc sir

dung céc kénh két ndi bao mat, phan quyén truy cap va kiém soat ludng xi Iy.
2.4.2. M5 hinh kién triic tong thé

Kién triic tong thé cua hé théng dugc xdy dung theo mé hinh tép trung két hop
véi cac dich vu tich hop bén ngoai. Ludng xir Iy chinh ctia hé théng c6 thé duge mé ta
theo trinh tu: ngudi ding — giao dién web — ting API — co sé dir liéu va cac dich

vu tich hop — nén tang mang xa hdi.

Nguoi ding truy cép hé thong thong qua giao dién web, noi cung cip cic chire
ndng quan Iy ndi dung, c4u hinh AI Bot va theo doi lich sir hoat dgng. Cac thao tac tir
giao dién dugc giri dén ting API, chiu trich nhiém xir Iy nghiép vu va diéu phdi cac

ludng tac vu.

Téng API két ndi truc tiép véi co s& dir liéu MS SQL Server dé luu trir va truy
xuét dir liéu. Dong thoi, ting nay ciling giao tiép véi cong cu tr dong héa n8n va mod
hinh GPT théong qua cédc két ndi bao mat. Két qua xiT Iy cudi ciing duoc giri dén cac

nén tang mang xa hoi thdng qua cac API twrong tmg.

2.4.3. Cdc thanh phan chinh trong kién triic hé thing

Giao dién ngudi dung (Web Ul):
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Giao dién web 1a diém tiép xtic truc tiép gitta ngudi ding va hé théng. Thanh
phén nay cung cép céc chite nang nhu tao ni dung, chinh sta bai dang, thiét 1ap lich
déng va theo doi trang thai phan hdi. Giao dién duoc thiét ké theo huéng truc quan. hd

tro nhiéu vai trd ngudi diing vi mirc phan quyén khac nhau.
Téng xir Iy nghiép vy va API:

Téng API déng vai trd trung tAm trong viée tiép nhdn yéu cdu tir giao dién,
kiém tra quyén truy cdp va xir Iy nghiép vu. Cc API duge xdy dung theo chudn
RESTful, gitip hé théng d& dang tich hop véi cac dich vu bén ngodi nhu n8n va API

mang xa hoi.
Co sé dir liéu:

Co so dir liéu MS SQL Server luu trir toan bd dit liéu lién quan dén ngudi ding,
ndi dung bai ding, lich ding, ciu hinh AI Bot va dir liéu twrong tac. Thiét ké co s& dir

liéu dam béo tinh toan ven, nhat quan va hd trg truy van hiéu qua.
Cong cu tw dong héa n8n:

n8n déng vai trd diéu phéi cac ludng cong viée tw dong, ching han nhu ding
bai theo lich, thu thép binh luan va giri phan hdi Al Viéc tach riéng n8n khoéi hé théng
16i giip ting tinh linh hoat va gidm d¢ phitc tap trong ma ngudn chinh.

M4 hinh GPT va cae dich vu Al:

Mo hinh GPT dugc tich hop thong qua API dé xir ly cic tac vu lién quan dén
ngén ngir ty nhién. Thanh phan nay gitip hé théng tu dong hoa vigc tao ndi dung va

phén héi, déng thai hd trg ¢4 nhdn hoa théng diép theo timg nhém ngudi diing.

2.4.4. Luéng xit Iy die liéu trong hé théng

Ludng xir ly dif liéu bét ddu tir viéc ngudi ding tao hofic chinh sira ndi dung
trén giao dién web. Sau khi ndi dung duge luu vao co s& dir liéu, hé thdng co thé kich

hoat céc ludng tr dong théng qua n8n dya trén lich ding hogc su kién cy thé,
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Khi dén thoi diém dang bai, n8n giri yéu cau dén ting API dé liy néi dung va
cAu hinh cén thiét, sau d6 chuyén dir liéu dén API mang x4 hoi dé thuc hién dang tai.
Trong trudng hop cé phan hoi tir nguoi dung, dir liéu tuong téc dugce thu thap va giri
dén m6 hinh GPT dé xir Iy, sau d6 phan hdi dugc tra vé nén tang mang xa hoi hode luu

trir & ngudi quan 1y kiém tra.
2.4.5. Ddnh gid kién triic va kha ning mi rong

Kién tric hé thong duge thiét ké nhdm dam bao kha nang mé rong va thich tng
véi cac thay doi trong tuong lai. Viéc tach biét cac thanh phan gitip hé thong dé dang
tich hop thém nén tang mang xa hdi méi, thay d6i md hinh Al hodc mé réng quy méd

nguoi diung.

Bén canh d6, kién trac nay cling hd trg viéc giam sat va kiém soat hoat dong
clia hé théng thong qua céc co ché ghi log va phin quyén truy cap. DPay 1a nhimg yéu

td quan trong gitip hé théng vén hanh én dinh va dap tng yéu ciu trién khai thyc té.
2.5. Két luin

Chuong 2 d3 tap trung phan tich yéu cau va thiét ké hé théng quan 1y ding néi
dung tu dong da nén tang tich hop mé hinh phan hdi dya trén GPT. Trén co s& cac nén
tang 1y ludn va cong nghé da dugc trinh bay & Chuong 1, chuong niy di 1am rd muc
tiéu Ung dung thuc té ctia hé théng, df‘mg thoi x4c dinh céc chirc ning ¢t 161 can trién
khai nhim d4ap @mg nhu ciu quan 1y ndi dung, tuong tic nguoi dung va tu dong hoa

quy trinh vén hanh.

Truée hét, chuong di phén tich chi tiét cdc nhém chirc ning chinh ciia hé
théng, bao gdm quan ly ndi dung va ding bai, 1ap lich ding tai hang loat, tich hop va
quan ly cdc Al Bot theo muyc tiéu st dung, xir Iy phan hdi binh luén tu dong, twong tac
voi tép khach hang va phan nhom ngudi ding dya trén dit liéu hanh vi. Viéc xdc dinh
rd cdc chirc nang nay gitp hé théng co dinh huéng phat trién cu thé, dong thoi dam
bao kha nang mé rong va thich ng véi nhiéu kich ban sir dung khéc nhau trong thyc

F 4
-

te.
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Bén canh dé, chwong ciing tién hanh phan tich cac nhom ngudi ding cta hé
théng, bao gdbm ngudi quan tri, ngudi bién tip ndi dung va ngudi gidm sit phan hoi.
M&i nhém nguéi ding duge xac dinh véi vai trd, quyén han va nhu ciu sir dung khic
nhau, tir 6 lam co s& cho viéc thiét ké giao dién, phan quyén truy cap va td chirc

ludng xir Iy nghiép vu phu hop.

Vé mit k¥ thuat, chuong da 1am rd céc yéu cdu hé théng lién quan dén nén
tang phit trién, co s& dir liéu, cong cy tr dong héa va md hinh tri tué nhén tao. Viée
lya chon .NET Framework cho phat trién tmg dung, MS SQL Server cho quan ly dir
liéu, n8n cho tu dong héa ludng cong viéc va GPT cho xir Ij ngdn ngit tr nhién duge
danh gia 1a phii hop v&i muc tiéu va pham vi cia dé tai, dong thoi dap tng cac yéu cau

vé tinh 6n dinh, bao mét va kha ning mé rong.

Pic biét, thiét ké kién tric téng thé cta hé théng da dugc trinh bay mot cich
rd rang, thé hién mdi quan hé gitta cac thanh phin nhu giao dién ngudi ding, ting
API, co sé dir liéu, cdng cu n8n, md hinh GPT va cac nén tang mang xa hi. Kién tric
nay dam bao sur tach biét giita cac téng chirc ning, hé trg viée tich hop linh hoat céc

dich vu bén ngoai va tao nén tang virng chic cho qua trinh trién khai hé thong.

Téng két lai, Chuong 2 da hoan thién giai doan phan tich va thiét k&, dong vai
trd cdu ndi gitra co s& 1y luadn & Chuong 1 va qua trinh trién khai, danh gia hé théng &
Chuong 3. Nhimg ndi dung dugce trinh bay trong chuong nay 1a co s& quan trong dé
tién hanh phat trién hé thdng mdt cach c6 hé théng, nhit quan va dép tng dang cac

muc tiéu nghién ciru da de ra.
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CHUONG 3

PHAT TRIEN VA PANH GIA HE THONG

3.1. Trién khai ma ngudn hé théng bing .NET Framework MVC/API

Hé théng dang bai duoc trién khai trén nén tang NET Framework, st dung mé
hinh kién tric MVC két hop véi Web API nhdm dép (mg céc yéu cdu vé quéan Iy noi
dung, 1dp lich dang tai va tich hop céc dich vu bén ngoai. Viéc lya chon md hinh nay
gitip tach biét rd rang giira giao dién ngudi diing, xtr 1y nghiép vu va truy xudt dir liéu,

tir d6 ndng cao kha ndng bao tri va md rong hé théng.

3.2.1. Kién tric trién khai hé thong theo mé hinh MVC/API

Trong hé théng, mé hinh MVC dugc str dung dé xay dung giao dién quén tri,
trong khi Web API dam nhiém vai trd cung cip céc dich vu cho viéc xir Iy nghiép vu

va tich hop voé1 cdc cong cu tu dong hoéa nhur n8n.

Tang Model dai dién cho cac déi tugng dit liéu trong hé théng, bao gdm théng
tin bai dang, lich dang, cAu hinh Al Bot va trang thai dang tai. Cac model dugc 4nh xa
true tiép véi cac bang trong co s& dir lieu MS SQL Server, dam béao tinh nht quan

gitra dir liéu va nghiép vu.

Téang View cung cip giao dién web cho ngudi ding cudi, cho phép thuc hién
cac thao tdc nhu tao ndi dung, chinh sira bai dang, lva chon nén tang déng tai va theo
doi trang thai thue thi. Giao dién dugc thiét ké theo huréng true quan, hd trg nhidu vai

tro nguoi dung voi cadc mire phan quyén khac nhau.

Tang Controller déng vai trd trung gian, tiép nhan yéu cau tir View, thuc hién
kiém tra quyén truy cap va diéu phéi cac xir Iy nghiép vu théng qua cac service ndi bd
hodc Web API.

3.2.2. Xay dung Web API cho chirc nang ding bai

Web API dugc xdy dung theo chuin RESTful nhim cung cip cac diém truy

cép (endpoint) cho céc chirc ning lién quan dén dang bai va quan 1y ndi dung. Cac API
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chinh bao gom tao bai ding méi, cip nhat néi dung, 1ap lich ding tai va truy xudt trang

thai bai dang.

Viée sir dung Web API gitip hé thong c6 kha nang md rong va tich hop linh
hoat v6i cac thanh phan bén ngoai nhu n8n hodc cic dich vu mang xa hoi. Déng thoi,
cach tiép can nay cho phép tach biét hoan toan logic nghiép vu khoéi giao dién nguoi

ding, tao didu kién thuén loi cho viéc phat trién va bao tri hé thong.

3.2.3. Xur Iy nghiép vu dang bai va lap lich ding tii

Khi nguoi dung tao mét bai ddng mai. ndi dung va céac thong tin lién quan duge
luru trit trong co s& dir liéu véi trang thai cho xir Iy. Hé théng cho phép ngudi dung lya

chon ding bai ngay hoic thiét lap lich dang theo khung théi gian xac dinh trude.

Pdi vai cac bai ding theo lich, hé théng sir dung céc tic vu nén két hop véi
cong cu tu dong héa dé kich hoat qua trinh dang tai dung thoi diém. Trang thai cuia
timg bai dang duge cdp nhét lién tuc, cho phép ngudi quan Iy theo di va kiém soat
qua trinh thye thi.

Co ché nay gitp dam bao tinh chinh xac va 6n dinh ciia viée diing bai hang loat,

dong thori giam thiéu rii ro sai sét khi xir 1y thu cong.
3.2.4. Quan ly trang thdi va theo doi quda trinh ding bai

He théng dugc thiét ké voi co ché quan ly trang théi bai ding rd rang, bao gdm
céc trang thdi nhu cho ding, dang x1 1y, da dang thanh cdéng hodic x4y ra 16i. Mdi trang
thai dwgc luu trir va cdp nhét trong co sé dit liéu nham phuc vu cho viée gidm sat va

phan tich sau nay.

Viéc theo di trang théi gitip ngudi quén tri dé dang phat hién céc van dé phat
sinh trong qud trinh ding bai, tir d6 ¢6 bién phdp xtt Iy kip théi. Ngoai ra, hé thong
ciing luu lai cdc thong tin log lién quan dén qua trinh déing tai nhdm phuc vu cho viée

kiém tra va dénh gia hiéu ning.
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3.2.5. Bdo mgt va phin quyén trong hé thong ding bai

Bao mit 1a mét yéu tb quan trong trong qué trinh trién khai hé théng ding bai.
Heé thong dp dung co ché xac thue ngudi ding va phan quyén truy cdp dua trén vai tro,
dam bdo mdi ngudi ding chi ¢é thé thuc hién cdc chirc ning phu hop véi quyén han

ctia minh.

Céac API dugc bao vé théng qua co ché xac thuc token, han ché truy cdp trai
phép va giam nguy co 16 thong tin. Pdng thoi, hé théng ciing thue hién kiém tra dit
liéu ddu vao nham ngin chan céc 16i hodc hanh vi khéng mong muén trong qué trinh

xir 1.

3.2.6. Ddnh gid hiéu qua trién khai hé thong ding bai

Két qua trién khai cho thdy hé thdng dang bai hoat dong dn dinh, dap tmg tdt
cac yéu cau vé quan ly noi dung va lap lich dang tai. Viéc sir dung NET Framework
MVC/API gitip hé théng c6 céu tric 13 rang, d& dang md rdng va tich hop voéi céc
thanh phan khac nhu n8n va GPT APL

Ngoai ra, hé thong ciing cho thiy kha niang xir Iy ddng thdi nhidu bai dang va
duy tri trang thdi nhét quén, gop phan ning cao hiéu qua van hanh va giam tai cong

viéc thu cong cho ngudi quan ly.
3.2. Két noi hé thong véi cic API mang xa hoi

Mot trong nhimg thanh phan quan trong cta hé théng la kha ning két ndi va
trong tac v4i cdc nén tang mang xa hi thong qua API chinh thire. Viée tich hgp API
cho phép hé thong thurc hién cic chirc nang nhur dang bai, thu thip phan hdi va quén ly
tuong tac mét cach tu dong, dong thoi dam béao tudn tha cac quy dinh ki thuat cia

tirng nén tang.

3.2.1. Tong quan vé chién licoc tich hop API

Hé thong dugc thiét ké theo huéng module hoa trong viée két ndi véi cac API
mang xa hoi. M3i nén tang dugc trién khai nhu m@t module doc ldp, chiu trach nhiém

xir 1y xdc thue, giri yéu cdu va nhén phan hdi tir API twong img. Céch tiép cin nay
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gitip gidm sy phu thude gitra cdc thanh phén va tao diéu kién thuin l¢i cho viéc mé

rong hé théng khi can tich hop thém nén tang méi.

Cac module API duoc xay dung dua trén cac chudn giao tiép phé bién nhu
HTTP/HTTPS va RESTful API Dir ligu trao déi gitra hé théng va cic nén ting mang
xa hdi dugc chuan hoa nham dam bao tinh nhat quan va dé dang xir 1y trong céc ludng

fir dong hoa.

3.2.2. Co ché xdc thuc va quan Iy quyén truy cdp

Viée xéac thue va quan 1y quyén truy cap la yéu t then chdt trong qua trinh két
nbi APT mang xa hoi. Hé théng sir dung céc co ché xac thuc phd bién nhu OAuth hodc

token-based authentication, tiy thudc vio yéu ciu cua timg nén tang.

Thong tin xac thue dugce luu trir an toan trong co so dir liéu va chi dugc st dung
khi cn thiét trong qua trinh giri yéu ciu APIL Hg théng ciing trién khai co ché kiém tra
va 1am méi token dinh ky nhim dam bao két ndi khong bi gian doan trong qué trinh

van hanh lau dai.
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3.2.3. Trién khai két noi voi cdac nén tang mang xa hoi tiéu biéu

Trong pham vi d¢ tai, hé thong tip trung trién khai két nbi véi mot sé nén tang
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mang xa hi pho bién. Moi nén tang ¢6 nhiing dic diém va yéu cau ky thudt riéng, doi

hoi hé théng phai ¢6 cac xir Iy pha hop.

Déi véi Facebook, hé théng sir dung API dé thire hién céc chirc ning dang bai,
truy xuét binh ludn va quéan Iy phan hdi. Céc yéu cau giri dén API dugc kiém sodt vé

tin suat nham trinh vi pham gi6i han sir dung.

Déi v6i Telegram, hé théng sir dung Bot API dé giri ndi dung va nhan phan hdi
tir ngudi ding. Cach tiép can nay cho phép twong tic nhanh chéng va phi hop véi céc
kich ban phan hdi tr dong.

D6i véi cdc nén tang khac nhu Zalo hoic Threads, hé théng trién khai céc
module API tuong ng, dam bao kha nang dang tai ndi dung va thu thip dir liéu tuong

tac theo pham vi cho phép ctia timg nén tang.
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3.2.4. Xur Iy 16i va gidi han API

Trong qua trinh két ndi API, hé théng phai déi mat véi nhidu tinh hudng 13i
khac nhau nhur 16i x4ac thue, 16i mang hodic vurot qua giGi han tan suat goi APL Dé xur
Iy céc tinh hudng nay, hé¢ thong duoc thiét ké véi co ché kiém tra phan héi va ghi log

chi tiét cho timg yéu cau.

Khi phat hién 15i, hé thong co6 thé tu dong thir lai theo s 1an xac dinh trudc
hodc chuyén trang thai bai ding sang chd xir Iy dé ngudi quan ly kiém tra. Cach tiép
cin ndy gitp giam thiéu gian doan va dam bao tinh 6n dinh cia hé théng trong qud

trinh vén hanh.

3.2.5. Dam bdo tinh bdao mdt va toan ven dir licu

Trong qua trinh trao dbi dir liéu véi cac API mang x3 héi, hé théng st dung céic
két ndi bao mét nhim bao vé théng tin truyén tai. Dir liéu giri va nhan duoc kiém tra
tinh hop 1€ truée khi xir Iy hogic huu trit, gitip giam thiéu nguy co 18i hodc tan cong tir

bén ngoai.

Bén canh d6, hé thong ciing ap dung céc co ché phan quyén ndi bd nhim dam
bao chi nhitng ngudi dung duge Gy quyén mai ¢ thé ciu hinh hodc kich hoat céc chire

nang lién quan dén API mang xa héi.

3.2.6. Pdnh gid hi¢u quda két néi API mang xi héi

Két qua trién khai cho thdy hé théng c6 khé ning két ndi én dinh véi cac API
mang xa hoi duge tich hgp. Céc chitc ning ding bai va thu thap phan hdi dwoc thwe
hién ding theo lich trinh va cAu hinh da thiét lap, dap tmg tét céc yéu ciu vé tu dong

hoa va quén ly néi dung.

Viéc module héa cac két ni API gitip hé théng d& dang mé réng va didu chinh
khi c6 thay déi tir phia nén tang mang xa hi, ddng thoi giam thiéu rui ro anh huéng

dén cac thanh phin khéc ciia hé théng.
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3.3. Tich hgp n8n dé ty ddng héa ludng phan hoi Al

Trong hé théng quan ly ding ndi dung tr dong da nén tang, viée tr dong hoa
ludng phan hdi déng vai tro then chdt nhim giam tai cong vig¢c thu cdng va nang cao
tbe do tuong tac voi nguoi dung. Pé hién thuc hoa muc tiéu nay, dé tai sur dung n8n —
mdt nén tang ma ngudn mé hd tro xdy dung va didu phdi cac ludbng cong viée tu dong
— lam thanh phan trung gian két ndi giira h¢ thong 16i, md hinh GPT va céc nén tang

mang xa hdi.

3.3.1. Vai tro ciia n8n trong hé thong phan hoi Al

n8n duoc trién khai nhu mét ting diéu phéi ludng xir ly, chiu trach nhiém tiép
nhin céc sur kién tir hé théng hoidc nén tang mang xa hoi, x ly dir li€u trung gian va
kich hoat cdc tic vu phan hodi dwa trén tri tué nhan tao. Viéc tach biét n8n khoi hé
thong 15i gitip giam dé phirc tap trong ma ngudn chinh, déng théi ting kha ning linh

hoat khi can thay doi hodc ma rong luéng cong viéc.

Trong bbi canh phan héi tw dong, n8n dong vai tro két ndi gitra dir liéu turong
tac ciia ngudi ding va mo hinh GPT. Théng qua cic workflow duoc thiét ké sin, n&n
c6 thé tir ddng kich hoat qua trinh phén tich ngit canh va tao phan hoi phu hop, sau do

giri két qua trd lai nén ting mang x4 hoi.

3.3.2. Kién triic tich hop n8n v6i hé thing va GPT API

n8n dugc trién khai nhu mét dich vu doc lap, giao tiép voi hé thf:‘mg 161 thong
qua cdc Webhook va API bao mat. Khi ¢ su kién méi, chang han nhu mét binh luén

tir ngudi dung, hé thng giri dir lidu dén n8n dé kich hoat workflow twong tmng.

Trong mdi workflow, dit liéu duge truyén qua céc node xir 1y, bao gdm node
nhan dir liéu, node xir Iy logic va node goi GPT APIL. Két qué phan hdi tir GPT duge
xir Iy va chuin héa truée khi duoc giri trés lai hé théng hoic truc tiép dén nén ting

mang xd hoi théng qua APL
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nguoi ding X ly nghiépvu - (MS50L
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Nén tang
mang xa hai

Hinh 3.1. Kién tric tich hop n8n trong ludng phin héi Al
3.3.3. Thiét ké workflow phan hoi tw dpng

Workflow phan hoi Al dugc thiét ké theo huéng linh hoat va cé thé ciu hinh
theo timg kich ban str dung. Mai workflow thuong bit diu tir mt trigger, ching han

nhu webhook nhan dir liéu binh luén hoc tin nhan tir nén tang mang xa hoi.

Sau khi nhén dir liéu, workflow thue hién cdc bude xir ly trung gian nhur phin
tich loai nd1 dung, xac dinh ngit canh va lya chon Al Bot phu hop. Dir li€u sau do
dugc giri dén GPT API dé tao phan hdi tr dong. Phan hdi dugc kiém tra va dinh dang

trude khi giri trér lai nén tang mang xa hoi hoic luu trir dé nguoi quan Iy kiém duyét.
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Hinh 3.2. Workflow phin héi Al tw ddng dwgc xdy dyng trén n8n
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3.3.4. Co ché ciu hinh va thay déi Iuong phan hoi

Mbt wu diém ndi bat ctia viée sir dung n8n 1a kha ning thay d6i va mé rong
ludng phan hdi ma khong can chinh sira ma ngudn hé théng. Ngudi quan tri ¢6 thé
thém, b6t hodc diéu chinh céc bude xir 1y trong workflow thong qua giao dién truc

quan cua n8n.

Co ché nay cho phép hé théng thich (mg nhanh vé6i cic yéu cdu méi, ching han
nhu thay ddi cdch phan hdi, b sung budc kiém duyét hoic tich hop thém md hinh Al
khac. Didu nay ddc biét quan trong trong méi trirdng mang xa@ hoi, noi hanh vi nguai

dung va yéu ciu twong tic thudng xuyén thay doi.

3.3.5. Ddm bio an toan va kiém sodt trong luéng phéin héi Al

Dé dam bao an toan trong qua trinh phan hdi tw dong, hé thong trién khai cic co
ché kiém soét va giam sat lubng xir Iy. Cac workflow duge cdu hinh dé ghi log chi tiét
cho timg bude xir 1y, gilp ngudi quan ly d& dang theo doi va phan tich hoat dong cua
hé théng.

Ngoai ra, hé théng ciing hd trg co ché kiém duyét ban ty dong, cho phép ngudi
quan Iy xem xét va chinh stra phan hdi Al trong nhitng truong hgp nhay cam hoic ¢o

nguy co anh hudng dén trai nghiém ngudi ding.

3.3.6. Ddnh gid hi¢u qua cia viéc tich hop n8n

Két qua trién khai cho thdy viéc tich hop n8n gitp ty dong hoa hiéu qua luéng
phan hoi Al, gidm dang ké thdi gian phan hoi va cong stre van hanh. Hé théng c6 thé

xtr Iy dong théi nhiéu ludng phan hdi ma vin dam bao tinh nhit quan va én dinh.

Bén canh d6, kha nang céu hinh linh hoat ctia n8n gitp hé théng dé dang mo
rong va diéu chinh trong qué trinh sit dung thuc t&, dap img t&t cic muc tidu nghién

ciru di dé ra.
3.4. Trién khai n8n trén VPS riéng két hop VPN bio mit

Trong hé théng quan ly dang ndi dung ty dong da nén tang, n8n duge trién khai

nhur mdt thanh phén doc 1ap nhdm dam nhiém vai trd ty déng héa va diéu phéi céc
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ludng cong viée lién quan dén ding bai va phan hdi AL D& dam bao tinh an toan, 6n
dinh va kha nang kiém soat hé théng, d& tai luya chon trién khai n8n trén mét may chu

a0 riéng (VPS) két hop véi co ché bao mat théng qua mang riéng do (VPN).

3.4.1. Muc tiéu trién khai n8n trén VPS riéng

Viée trién khai n8n trén VPS riéng gitip hé théng chi dong hoan toan trong
viée cdu hinh, quan ly tai nguyén va kidm soat truy cép. Khdc véi viée st dung cac
dich vu n8n dang cloud, md hinh VPS cho phép toan quyén kiém soat dir liéu, tranh
phu thude vio bén thir ba va phi hop véi cac yéu cdu bao mét trong moi trudmg trién
khai thuec té.

Ngoai ra, viéc sir dung VPS riéng gitip dé dang mé rong tai nguyén khi sb
lugng workflow hodc tan suét xir Iy ting cao, dong thoi cho phép trién khai céc co ché

gidm sat va sao luu dit liéu phit hop véi yéu ciu ciia hé thong.

3.4.2. Kién triic trién khai n8n trén VPS

Trong kién triic tong thé, n8n dugc cai dat va vén hanh trén mdt VPS doc 1ap,
tach biét khéi server trién khai hé théng NET Framework. VPS nay khong cong khai
truc tiép ra Internet ma chi cho phép truy cdp théng qua két ndi VPN da dugc thiét lap

trurdc.

Hé¢ théng NET va cac thanh phin lién quan chi c6 thé giao tiép véi n8n thong
qua mang VPN, dam bao ring cac API ndi bé va webhook ciia n8n khéng bi truy cép
trai phép tir bén ngoai. Céch tiép can nay giip giam thiéu bé mit tn cong va ning cao

mirc d§ an toan cho toén b hé théng.
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Hinh 3.3. Kién tric trién khai n8n trén VPS riéng két hop VPN
3.4.3. Thiét lgp VPN bio mit cho VPS n8n

VPN duge sir dung dé thiét 1ap mot mang riéng giita VPS n8n va server trién
khai hé thong chinh. Théng qua VPN, toan bé dir liéu trao ddi giira cac thanh phén

duge ma hoa, dim bao tinh bao mat va toan ven trong qué trinh truyén tai.

Chi cac may chii da duge cdp quyén mdi c6 thé tham gia vao mang VPN va
truy cap cic dich vu ndi bd ciia n8n. Co ché nay gitip han ché téi da nguy co bi quét

cbng, tAn cong brute-force hodc truy cép trai phép tir bén ngoai Internet.

3.4.4. Quy trinh két noi giita hé thong va n8n

Khi hé théng .NET can kich hoat mét ludng tw dong, yéu ciu s& duge giri dén
webhook hod@c API ndi bo cta n8n thong qua két ndi VPN, n8n tiép nhin yéu cu, kich
hoat workflow twong trng va thuc hién cac bude xir Iy da duge ciu hinh sin, bao gém

20i GPT API, xit ly dir lidu va giri két qua phan hi.

Sau khi hoan tat workflow, két qua duoc tra vé hé thémg NET hodc gt truc
tiép dén nén ting mang xa hoi thong qua cac API tuong tmg. Toan bd qua trinh nay

dién ra trong moi trudong mang riéng, dam bo tinh an toan va én dinh.

3.4.5. Ddnh gid hi¢u qua trién khai VPS va VPN

Két qua trién khai cho thdy viéc van hanh n8n trén VPS riéng két hop VPN

mang lai hiéu qua cao vé mit bio mat va kha ning kiém sodt hé théng. Hé théng hoat
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dong 6n dinh trong céc kich ban xir ly lién tuc, dong thdi khéng ghi nhin céc su ¢b

truy cép trai phép trong qua trinh thir nghiém.

Mic di viée st dung VPN c6 thé lam tang do tré két ndi ¢ muc nhét dinh,
nhung mirc d dnh huréng la khong dang ké so véi loi ich vé an toan thong tin va dd tin

cdy ma giai phap nay mang lai.
3.5. Thiét Iap co sé dir lidu va cAu hinh hé thing trén hosting

Co s dir li¢u va mdi trudng trién khai 1a hai thanh phan nén tang quyét dinh
dén kha nang van hanh 6n dinh va mé rong ciia hé théng. Trong dé tai nay, hé théng
dugc trién khai trén mdi truomg hosting riéng két hop véi co sé dir liéu MS SQL
Server nhim dam bao quyén kiém sodt, hiéu ning va mirc d6 an toan cin thiét cho mot

hé théng quéan ly ding ndi dung tu dong da nén tang.

3.5.1. Lua chon mé hinh trién khai trén hosting

Hé théng duoc trién khai trén hosting riéng (hodc VPS) cho phép toan quyén
cau hinh méi trudng chay img dung NET Framework. M6 hinh nay gitip hé théng chi
dong trong viéc phan b6 tai nguyén, cii dat cic thanh phin phu tro va trién khai cac co

ché bao mat phi hop.

Viée tach biét moi truong trien khai (ng dung NET va VPS n8n gilip gidm sy
phu thudc giira céc thanh phin, déng thoi tang kha nang m& rong va bao tri hé théng

trong qua trinh vén hanh lau dai.

3.5.2. Thiét ké va thiét Igp co sé dik lidu MS SOL Server

Co s6 dir liéu cia hé théng duge xdy dung trén nén tang MS SQL Server nham
dap tmg yéu cau luu trit dir liéu c6 cu tric va dam bao tinh toan ven dir li¢u. Trong
qué trinh thiét k&, cac bang dit liéu duge phén tich theo timg nhém chirc ning nham

giam trung 13p va hd tro truy van hiéu qua.
Céc nhém béang chinh bao gdm:

» Bang quéan ly ngudi ding va phan quyén truy cép.
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« Bang luu trir ngi dung bai ddng va trang thai xu ly.
» Bang lich dang va céu hinh nén tang mang xa hoi.
+ Bang cu hinh AI Bot va tham s xtr 1y.

» Bang luu trit dir liéu tuong tac va phan héi Al

Thiét ké nay giup hé thong d& dang mé rong khi sé huong nguoi ding hoic bai
dang tang lén, dong thoi hd trg viée phén tich dir liéu trong cac giai doan dénh gia hé

théng.

3.5.3. Cau hinh két noi giiva hé thong va co sé dir liéu

H¢ théng NET Framework duge cdu hinh dé két ndi véi MS SQL Server thong
qua céc chudi két ndi bao mat. Cac thong tin nhay cam nhu tén may chu, tai khoan
truy cdp va mat khdu dugc quan Iy thong qua cic t&p cdu hinh hoic bién moi truong,

tranh Iuu trir truc tiép trong ma ngudn.

Viéc phan quyén truy cip co s dir liéu dugc thuc hién theo nguyén tic tdi
thiéu, dam bao mdi thanh phin chi ¢6 quyén truy cdp cin thiét cho chirc ning cia
minh. Céch tiép cén nay gitp ting cudng an toan dir liéu va giam thiéu rai ro khi xay

ra su co.

3.5.4. Cdu hinh méi truwong chay irng dung trén hosting

Mai truong chay img dung NET Framework dugc cdu hinh nhim dam bao
hiéu niang va dd n dinh trong qua trinh van hanh. Céc ciu hinh lién quan dén bd nha,
két néi mang va xtr Iy tac vu nén duge thiét 1ap phu hop véi quy md va yéu ciu cua hé

thong.

Bén canh d6, hé théng ciing dugc cdu hinh dé ghi log va gidm sat hoat déng,
gitp ngudi quan tri theo ddi trang thai van hanh va phat hién sém céc vén dé phat sinh.
Cac co ché sao hru dir liéu dinh k¥ ciing duoc trién khai nhdm dam bao kha nang phuc

héi khi xay ra su c.
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3.5.5. Ddm bdo an toan va tinh sin sang cua hé thong

Pé dam bao an toan va tinh sin sang, hé théng trién khai cac bién phap bao mit
nhur gii han truy cép, kiém soat tai khoan quan trj va sir dung cac két ndi bio mit gitra
cdc thanh phan. Viée tich biét cic méi trudng va sir dung VPN trong giao tiép ndi bd

gdp phan giam thidu nguy co tin cdng tir bén ngoai.

Ngoai ra, hé thong ciing duoc kiém tra kha nang hoat dong lién tuc trong cac
kich ban tai cao, dam bao dap tmg duoc yéu cau van hanh thyc té ciia hé thong quan ly

dang ndi dung tu dong.

3.5.6. Ddnh gid qud trinh thiét Iap va cdu hinh hé thong

Két qua trién khai cho thdy viéc thiét lap co s& dir liéu va chu hinh hé théng
trén hosting dap tng tbt cac yéu cAu vé hiéu ning, bio mét va kha ning mé rong. Hé
théng van hanh 6n dinh trong qua trinh thir nghiém, hé tro hiéu qua cac chirc ning

quan 1y ndi dung, 14p lich ding tai va phan héi AL

Céch tiép can ndy ciing cho phép hé théng dé dang ning cép hoic mé rong

trong twong lai, phit hop vai dinh hudéng phat trién 1au dai cia dé tai.
3.6. Giao dién quén tri hé thong

Giao dién quéan tri dong vai tro 13 ciu ndi gitra ngudi ding va hé thdng xir ly
phia sau, gilip ngudi quan trj va bién tap vién ndi dung dé dang twong tac véi cac chire
nang ciia hé thong. Trong dé tai nay, giao dién quan tri dugc thiét ké theo hudng true
quan, dé sir dung, dong thoi dam bao kha ning kiém soat va giam sét toan bd qua trinh

ding tai va phan hdi ndi dung trén cac nén ting mang xa hdi.
3.6.1. Muc tiéu thiét ké giao di¢n qudn tri

Muc tiéu chinh ctia giao dién quan tri 13 cung cip mot moi trirdmg 1am viée tap
trung, cho phép ngudi ding thyc hién diy du céc thao tic quan Iy ndi dung, cAu hinh
hé théng va theo di trang thai van hanh. Giao dién durge thiét ké nhim giam thidu céc
thao tac phirc tap, hd trg ngudi ding khéng chuyén vé ki thuit vin cé thé str dung

hi€u qua.
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Bén canh do, giao dién quan tri cling dong vai tro quan trong trong viéc dam
bao tinh minh bach va kha ning kiém soat cuia hé théng, dic biét ddi véi cac chire

ning tu déng hoa va phan hdi Al

3.6.2. Phin quyén nguwoi dung trong giao dién quan tri

Hé théng hd tro phin quyén ngudi dung theo vai trd nhim dam bao an toan va
phén téch r6 rang trich nhi¢m trong qua trinh van hanh. Cac nhom ngudi ding chinh

bao gom:

« Quin trj vién hé théng: quan Iy tai khoan, cAu hinh hé théng, theo dbi log va

hiéu suit hoat dong.

« Bién tip vién ndi dung: tao, chinh sira va 1dp lich dang bai; lya chon Al Bot

pht hop cho tirng ndi dung.

« Nguéi giam sat phan hdi: theo doi va kiém duyét cac phan hdi tu dong do Al

tao ra, xem théng ké twong tic.

Viéc phin quyén nay gitip han ché truy cip trai phép va dam béo mdi ngudi

dung chi thao tac trong pham vi chirc nang duge cho phép.

3.6.3. Chirc ning quan Iy néi dung va Igp lich dang bai

Giao dién quan tri cung cép cdc cong cu hd trg soan thao, chinh sira va luu trir
ndi dung bai ding. Ngudi ding c6 thé gin thé ndi dung, lua chon nén tang ding tai va

chi dinh thoi gian dang phi hop véi timg kénh mang xa hoi.

Chirc nang 1dp lich cho phép ngudi dung quan 1y céc bai dang theo danh sach
hodc lich tryc quan, giup theo ddi trang thai tirng bai nhu: di dang, dang che xit 1y
hozic gip 16i. Diéu nay gilip ning cao hiéu qua quéan ly ndi dung va giam thiéu sai sét

trong qua trinh déng tai.



Hinh 3.4. Giao dién quan Iy ndi dung va lip lich diang bai

3.6.4. Giao dién ciu hinh AI Bot, AI Tool va luéng tw dong

Mot trong nhimg thanh phan quan trong cia giao dién quan tri hé thdng 1a khu
vuc cu hinh va quéan 1y cac Al Bot, Al Tool va cac ludng tr dong hoa lién quan. Phan
hé nay cho phép ngudi quan tri va ngudi bién tap ndi dung chu dong kiém soat cach
thire tri tué nhin tao dugc sir dung trong toan bo hé théng, tir khau tao ndi dung, phan

hoi twong tac cho dén phan tich hanh vi ngudi dung.
a) CAu hinh va quén Iy AI Bot

Hé théng cho phép khdi tao nhiéu AT Bot khac nhau, mi Bot dwoc thiét ké dé

phuc vu mdt muc tiéu nghiép vu cu thé, ching han nhu:
« Bot hé tro ban hang va tur van dich vu.
« Bot phan hdi binh luén trén mang xa hoi.
« Bot tao ndi dung chia sé kién thirc hoic truyén théng thuong hiéu.
« Bot hd trg chim séc khach hang sau ban.

Ae pe . . . Ll . A A A 1 ’
DPoi vi moi Al Bot, giao dién quan tri cung cdp cic tham sO cdu hinh chinh

nhu:

« Mo ta vai tro (System Prompt): xdc dinh tinh cach, phong cach phan hbi va

pham vi nhiém vu cta Bot.
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« Mirc dj sing tao (temperature) va do dai phin héi: giap diéu chinh sy linh

hoat cua ndi dung sinh ra.

» Ngir cinh sir dung: lwa chon phan héi ngin cho binh luin, hodc phan hbi dai

cho tin nhan riéng.

 Quy tiic an toan va giéi han ndi dung: nham tranh sinh ra ndi dung khong phir

hop véi chinh sach nén tang mang xa hoi.

Viée cho phép tao nhiéu Bot song song gitip hé théng tranh phu thude vao mot
mo hinh phan hoéi duy nhét, ddng thoi tang tinh linh hoat khi trién khai trén cic nén
tang khac nhau.

Hinh 3.5. Giao dién cAu hinh AI Bot

b) Tich hgp va lwa chon cac loai GPT/LLM khic nhau

Giao dién cdu hinh AI hd trg tich hop nhidu mé hinh ngdn ngit l6n (LLM) thay

vi chi gi¢i han & mot nha cung cip. Cu thé:

« Cac mo hinh GPT ctia OpenAl (vi du: GPT-3.5, GPT-4 hodc cac phién ban méi
hon).

o Cdc mo hinh Claude ciia Anthropic.

+ Kha ning m& rong dé tich hop cac mé hinh ma ngudn m& hoic mé hinh trién

khai ndi bo trong trong lai.
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Ngudi quan tri co thé:

« Lya chon mé hinh AI phi hgp cho tirng Bot tity theo yéu cau vé chi phi, téc do

va chét luong phan héi.

« Chi dinh mé hinh méc dinh cho toan hé thérng hoic cho timg nén tang mang xa
hoi.
« Thay d6i md hinh AT ma khéng ¢an chinh sira ma ngudn, théng qua céu hinh

trong giao dién quan tri.

Céch tiép cin nay gitp hé théng duy tri tinh linh hoat va kha nang thich tng,

diic biét trong bdi canh cic mé hinh Al lién tuc dugc cdp nhat va cai tién.
¢) Quin ly Al Tool va chitc ning hb tro

Ngoai cic Al Bot, giao dién quén tri con cung cip kha ning ciu hinh céc Al
Tool hd trg, déng vai trd 1a cong cu bé trg cho qua trinh xir ly dit liéu va sinh ndi dung,

bao gom:

Cong cu tém tit ndi dung binh luin hodc chubi héi thoai dai.

Cong cu phan loai cam xuc (tich cuc, trung 1dp, tiéu cuc) cia ngudi dung.

Coéng cu goi ¥ ndi dung phan hdi dua trén lich st tuong tac.

Cong cu kiém tra va loc ndi dung trude khi ding hodc phan hdi tur dong.

Cac Al Tool nay c6 thé duge bat hogc tit linh hoat, ciing nhw gén cho timg Al
Bot hoic timg ludng ty dong hoa riéng biét, gitip t6i wu hidu subt va gidgm chi phi str
dung APT Al



Hinh 3.6. Giao dién cdu hinh AI Tool

d) Giam sat va ciu hinh ludng tw dong hoa trén n8n

Giao dién quan tri cho phép theo dbi truc tiép trang théi cila cic ludng tu dong

héa durge trién khai trén n8n, bao gbm:

Trang thai hoat dong (dang chay, tam dimng, 15i).

+ Thoi diém kich hoat ludng va sb lan thue thi.

« Dir liéu dAu vao va dau ra cia timg budc trong ludng.
Quan tri vién c6 thé diéu chinh ludng phan hdi Al dya trén:

« Loai nén ting mang xa hoi (Facebook, Telegram, Zalo,...).

« Noi dung binh luin hoic tin nhiin cia ngudi dung.

« Két qua phén tich ngir canh hodc cam xuc tir Al Tool.

Nho do6, hé théng cho phép thay dbi logic phan hdi mot cach linh hoat, ma
khéng lam gian doan hoat dong tong thé cia hé théng.

¢) Y nghia ddi véi vin hanh hé théng

Vige tich hop ddng bd Al Bot — Al Tool — nhiéu mé hinh GPT/LLM — n8n
trong cung mot giao dién quan trj giup:
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e Giam sy phu thudc vao thao tac thi cong.
- Tang kha nang kiém soat va minh bach trong qua trinh sir dung Al

« Dam bao hé théng c6 thé mé réng, ning cip hodc thay ddi cong nghé Al trong

tuong lai.

Phan hé nay déng vai trd trung tdm trong viéc két ndi giita tri tué nhan tao va
quy trinh nghiép vu, gép phin ning cao hiéu qua van hanh va chit lugng twong tic voi

ngudi dung cudi.

3.6.5. Theo ddi lich sir diing tai va phin hoi AT

H¢ théng cung cép céc man hinh théng ké va lich sir gifip ngudi ding theo ddi
toan b qua trinh déng tai ndi dung va phan hdi AL Cac thong tin nhur thoi gian dang,
nén tang, trang thai phan hdi va mirc do tuong tac duge hién thi rd rang, hd trg viée

dénh gia hiéu qua cuia hé thong,.

Viéc luu trit lich sir phan hoi Al ciing gitip ngudi giam sat c6 thé ra soét, chinh

sira hoic cai thién cdc mAu phan hoi trong cac giai doan tiép theo.
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Hinh 3.7. Giao di¢n theo ddi lich sir ding tai va phan hoi Al
3.6.6. Ddnh gid kha ning sir dung va hiéu qud giao dién

Két qua thir nghiém cho thiy giao dién quan tri dép g tot cic yéu ciu vé tinh

truc quan va kha ning sir dung. Nguoi ding c6 thé nhanh chéng 1am quen véi céc
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chirc néng chinh ma khong can dao tao chuyén séu. Viéc tich hop ddy du céc cong cu
quan ly va gidm sat trong mot giao dién théng nhét gitp ning cao hiéu qua van hanh

va giam thiéu rii ro trong qua trinh tu dong hoa.
3.7. Panh gia két qua theo cac muc tiéu nghién ciru

Muc ndy tdp trung danh gia mirc d6 dép Umg cdc muc tidu nghién ciru da dé ra
thong qua vi€c so sanh giira phuong thirc van hanh thi cong va phuong thire ty dong
héa dya trén hé théng duoc xdy dung. Viéc danh gid duge thuc hién trén ca phuong

dién k¥ thudt va hiéu qua van hanh thuc .

3.7.1. So sanh phwong thirc van hanh thu cong va tw dong hoa

a) So sanh vé quy trinh lam viéc

Truéce khi 4p dung hé thong tir dong hoa, quy trinh quan 1y néi dung va phan
hoi twong tac chi yéu dura vao thao téc tha cOng cua nguoi quan tri. Cac cong viéc nhu
soan théo ndi dung, ding bai theo lich, theo ddi binh luén va phan hdi ngudi ding déu
dugc thue hién riéng 1€ trén timg nén tang mang xa hoi, ddn dén sy phan tan va kho

kiém sodt tong thé.

Khi 4p dung hé théng tu dong héa, cdc quy trinh nay duge tdp trung va chuin
héa théng qua giao dién quan tri va cac lubng xir 1y trén n8n. Noi dung duogc tao, luu
trit, 14p lich va phén phdi dong thoi trén nhidu nén tang, trong khi phan hdi twong tac

duoc xir Iy tu dong dura trén GPT.
b) So sanh dinh lrgng

Bing 3.1. So sianh hiéu qua vin hanh giira phwong thirc thii cdng va ty dong héa

Tiéu chi Thii cong Tw dong hoa

Thoi gian diang 1 bai da nén tang | 1015 pht <1 phit
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Thoi gian phan hoi binh ludn 3-5 phut 5-15 gidy

S6 lugng bai co thé xir Iy/ngay | 1015 >100

Ty 1& bé s6t binh luan Trung binh Thap

Kha nidng mé rbng quy mo Han ché Cao

P6 nhét quan ndi dung Phu thude ngudi ding | Cao

Nhu céu nhan su Cao Giam déng ké

Két qua cho thiy phuong thire tw dong hda vugt trdi vé tde do xir 1y, kha ning

m& réng va tinh nhit quan so v&i cach vén hanh thi céng truyén théng.
¢) Panh gid téng hop

Viéc sir dung hé théng tw dong hoa gitp chuyén vai trd cua ngudi quén tri tir
“thuc thi thao tic” sang “giam sat va t6i wu”, qua d6 ndng cao hiéu qua quan ly va

giam 4p luc van hanh trong cac kich ban ¢ khéi lugng tuong téc 16n.

3.7.2. So sanh hé tht’;”;ng dé xudiit voi cdc cong cu quan ly npi dung hién co

Pé danh gia r6 hon mirc d¢ hiéu qua va tinh khéac biét ctia hé théng duge dé
xudt, d& tai tién hanh so sanh hé théng véi mot sb céng cu quan 1y ndi dung mang xa
hoi phd bién hién nay nhu Buffer, Hootsuite va Sprout Social. Cac céng cu nay dugc
st dung rong rdi trong thuc tién cho muc dich lap lich ding bai va theo doi hiéu suit
co ban, tuy nhién van ton tai nhiéu han ché khi trién khai trong céc kich ban quan Iy

noi dung da nén tang va tuong tac quy mé 16m [19], [20].

Nhu minh hoa trong Hinh 3.8, so véi céc ¢6ng cu thuong mai hién c6. hé théng

dé xuét thé hién nhiéu wvu thé ndi bat trén ba khia canh chinh:
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Nang lye tri tué nhan tao (Al-driven intelligence):

Trong khi Buffer, Hootsuite va Sprout Social chii yéu tép trung vao chirc ning
lap lich va bdo céo, hé théng dé xudt tich hop md hinh GPT (ChatGPT) nham
hd trg phan hoi thong minh, ¢6 nhén thirc ngit canh va ca nhan hoa ndi dung
twong tac. Didu nay gitp ning cao chdt luong phan hdi ngudi ding, vugt xa

muc tu dong hoa co ban cua cac cdng cu hién nay [21], [22].
Tu ddng héa ludng cong viée (Workflow orchestration):

Hé thong sir dung n8n dé xay dung céc chudi xir Iy tu dong khép kin theo md
hinh: ddng bai — thu thdp twong téc — phén tich — phdn héi, trong khi hiu
hét cac cong cu thuong mai chi hd tro ting khau rdi rac va thiéu kha nang diéu
phéi ludng dau—cudi [23]. Céach tiép cin nay gitp giam ding ké thao tac thu

cong va ting kha niang mé rong khi quan ly nhiéu nén ting dong thoi.
Bao mét va kiém soat API:

Khong gidng céc cong cu thuong mai chil yéu da vao OAuth tiéu chuin, hé
thong @& xuit trién khai n8n trén VPS riéng két hop VPN, ddng thoi ghi log va
giam sat ludng xir Iy chi tiét. Cach tiép can nay phit hop véi cac khuyén nghi vé

an toan thong tin va bao mat API trong cac hé thdng tich hop da dich vu [24].
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Hinh 3.8. So sénh tinh ning giira hé thing d& xuit va cdc cong cu quan Iy ndi dung hién
cé

Téng hop két qua so sanh cho thiy hé théng d& xuit vuot trdi vé the do xu ly.

mirc d§ tu dong hoa, kha ning thich {rng va tinh mé rdng so véi cac céng cu quan 1y

ndi dung hién nay. Piéu nay khang dinh tinh kha thi va hiéu qua cta viéc tich hop mé

hinh GPT két hop tr dong hoa ludng cong viée trong quan 1y ndi dung mang xa hoi da

nén ting, ddng thoi lam ré dong gop thuc tién clia @& tai so véi cac giai phép hién c6.

3.7.3. Uu diém ciia hé thong tw dong héa dé xuit

Hé¢ théng duoc xdy dung trong @ tai thé hién nhiéu wu diém ndi bat:

+ Ty djng héa toan dién: Két ndi lién mach giita quan 1y ndi dung, 14p lich dang

bai, phan hdi twong tic va phén tich dir lidu.

« Linh hoat trong ciu hinh: Cac luéng xir Iy trén n8n c6 thé diéu chinh nhanh

chéng ma khong cin sira ddi ma ngudn.

+ Tich hop AI hi¢u qua: GPT gilip néng cao chit lwong phan hdi, ¢4 nhan hoa

ndi dung va giam thoi gian xir 1y.
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« Kién tric mé: Cho phép thay thé hoic m¢ réng mé hinh Al nén tang mang xa

hd1 va ¢ong cu tu dong hoa.

» Bao mit tét hon: Viéc trién khai n8n trén VPS riéng két hop VPN gifip han
ché truy cdp trai phép va bao vé ludng dir liéu.
3.7.4. Han ché va cdc diém cin cdi tién

Bén canh nhitng wu diém dat dwge, hé thdng van ton tai mét sd han ché cin

dugce cai thién trong cdc nghién ciru va trién khai tiép theo:

« Phu thuge vao chit lwgng prompt: Hiéu qua phin hdi ciia GPT chju anh

hudng 16m tir cich x4y dung prompt va cdu hinh Al Bot.

« Chi phi vdn hanh: Viéc sir dung API GPT va duy tri VPS riéng phat sinh chi
phi, dac biét khi quy mod hé théng mé& rdng.

« Gi6i han ciia n8n: Chua hd trg t6t cic co ché phan quyén phire tap va kiém thar

trr dong cho cac ludng 16n.

« Kha niing xir Iy ngit cinh phire tap: GPT c¢6 thé phan hdi chwa chinh xédc

trong céc tinh hudng nhay cim hodc da nghia.

» Chua c6 hoc may ndi bd: Hé théng chwa tin dung dir liéu lich sir dé hudn
luyén hodc tinh chinh mé hinh riéng.

3.7.5. Dé xuiit hudéng cdi tién va phdt trién
TU nhitng han ché trén, dé tai dé xuat mot s hudng phat trién trong tuong lai:

« Xay dung co ché phan ting phan hoi, két hop gitra Al va con ngudi déi véi cac

trudmg hop rui ro cao.

« Nghién ctu tich hgp nhiéu mé hinh Al khéc nhau (GPT, Claude, mé hinh ndi

bd) dé so sanh va téi uu chi phi.

« M0 rong hé théng phén tich dir lidu tuong tic nham hd trg hoc may va 201 ¥ ndi
dung thoéng minh hon.
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Cai tién co ché quan 1y ludng trén n8n theo hudng hd try da ngudi ding va

kiém thir an toan.

T6i wu ha ting VPS dé dap (mg nhu cdu mé rong va dam bao do 6n dinh dai

han.
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1. KET LUAN

D6 4n @4 1am rd vai trd ngdy cang quan trong cta tu dong hoa va tri tué nhan
tao trong viéc quan Iy ndi dung va twong tac ngudi ding trén cic nén ting mang xa
hoi. Truée béi canh khéi lugng ndi dung va trong tac ting nhanh, viée t6i wu hoa quy
trinh ding tai va phan hoi khong chi gitip nang cao hi¢u qua vadn hanh ma con gdép

phan cai thién trai nghiém ngudi ding va kha niing duy tri trong tac bén virng.

Trén co s& d6, db 4n da nghién ciru, thiét ké va trién khai mot hé théng quan 1y
dang nfi dung tu dong da nén tang, tich hgp mo hinh phan hdi dva trén GPT va cong
cu ty dong hoa n8n. V& mit ky thuat, hé théng dugc xdy dung trén nén tang .NET
Framework, sir dung co s& dir licu MS SQL Server, trién khai n8n trén VPS riéng va
ap dung co ché két ndi an toan nhim dam béo tinh én dinh va bao mat trong qua trinh
van hanh. Kién tric hé théng dugc thiét ké theo huéng ma, cho phép tich hop linh hoat

nhi€u nén tang mang x4 hoi va cdc md hinh AI khéc nhau.

Céc két qua trién khai va danh gia thwe nghiém cho thiy hé théng dap tmg tét
cdc muc tiéu nghién ctru di dé ra. Viée tmg dung GPT trong phan hdi tw dong gitp rat
ngén dang ké thoi gian xir Iy twong tdc, déng thoi duy tri muc do phtt hgp va nhét quéan
ctia ndi dung phan héi. Bén canh dé, viée sir dung n8n dé ty dong héa ludng cong viée
dd ning cao tinh linh hoat ciia h¢ thong, cho phép diéu chinh va mé rong quy trinh xir
ly ma khéng cén thay d6i ma ngudn, tir d6 giam phu thudc vio thao tac thi cong va

tang kha ning thich (g vdi yéu cau thuc té.

Ddéng gop chinh ciia d& 4n ndm & vide dé xudt va kiém chimg mot mé hinh hé
thng c6 tinh (mg dung cao, két hop hiéu qua giita quan 1y ndi dung, tur dong héa quy
trinh va tri tué nhén tao trong mot kién tric thong nhit. Théng qua viée so sénh giita
phuong thire van hanh thi céng va tr dong hoéa, db an da chirng minh dugc lgi ich 16

rang vé hiéu suat, kha ning mé rong va hiéu qua quan Iy khi 4p dung hé théng dé xudt.

Trong tuwong lai, hé théng c6 thé tiép tuc dugc phét trién theo hudéng m& rong
tich hop nhidu md hinh AI khéc nhau, ting cudng co ché phan tich dir liéu trong tac
dé hd tro goi ¥ ndi dung théng minh hon, ddng thoi cai thién céc chire ning kidm soat

va bdo mit trong méi truong da ngudi ding. Nhitng huéng phiét trién nay s& gop phin
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ning cao tinh hoan thién ciia hé théng va md& rong kha ning mg dung trong cic td

chtre va doanh nghiép ¢6 quy mo 16n hon.

Tém lai, do 4n da xdy dung thanh céng mot hé théng quan 1y dang noi dung tu
dong da nén tang tich hop tri tué nhén tao, dap tng ot cac yéu cau vé ky thuat va kha
nang trién khai thue té. Két qua nghién ciru khong chi ¢ ¥ nghia v& mit hoc thuat ma
con mang lai gid tri thue tién, gop phé‘m hd tro qué trinh chuyén ddi sb va nang cao

hiéu quéa hoat dong truyén thong sb trong béi canh hién nay.
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This study presents o workflow-driven multi-platform content management svstem
integrating the NET framework. n8n automation. and GPT-based contextual response
generation within a unified CLAW (Content-LILM—Automation-Workflow) architecture.
The system addresses common  limitations of existing tools. including fragmented
platform management. limited workNow integration. and inconsistent contextual handling
in Al-assisted interactions. By combining workflow orchestration with large language
maodel reasoning and cross-platform context integration, the proposed system supports
more coherent and adaplive content operations across multiple social media platforms.
The modular design of the CLAW architecture enables flexible extension and
configuration for different operational requirements. Overall. this work provides a system-
oriented approach to integrating LLMs and automation workflows for multi-platform
content management. offering a practical foundation for scalable and coordinated digital
_tonlent operations,

L. INTRODUCTION

In the context of global digital transformation, the rapid
expansion of social media platforms such as Facchook.
Instagram, Twitter (X), Telegram, and Zalo has created a
dynamic digital communication environment in which users
simultancously act as consumers, producers. and distributors
of content. This transformation has led 10 a substantial
increase in digital content creation and interaction across
platforms,

B Sacial Media Users (Bilians)
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Figure 1. Global social media usage trends (2015-2025)

Figure 1 illustrates the long-term growth trend of social
media usage over recent years. This expansion has been
accompanied by a corresponding rise in digital content
volume, which poses increasing challenges for online content

management and automation, particularly for enlerpriscs,
media agencies, and independent content creators operating

across multiple platforms. )
Current multi-platform content management practices face

several limitations. Traditional tools such as Buffer.
Hootsuite, and Sprout Social primarily support post
scheduling and basic performance reporting, but offer limited
capabilities for intelligent response generation, advanced
semantic understanding, or end-to-end workflow automation
[1]. [2]. Previous studies have also identified constraints
related to customization, advanced API integration,
scalability, and sccurity when managing multiple accounts or
cathhaigamesgenerentd [Mree language models (LLMs),
particularly  ChatGPT. introduces new opportunities for
content  management and digital communication. Prior
research suggests that generative Al can support more
adaptive information production and management processes
by enabling context-aware interactions and more
personalized content delivery [4]. Beyond content creation,
LLMs have also been discussed as a potential driver for
restructuring  content through  intelligent
orchestration mechanisms [3]. However, in most existing
applications, LLMs are employed as isolated components
rather than being embedded within an_integrated, workflow-
drivén Lol mdn REHST) #4R, Jgmyins: Most commercial
solutions focus on Single-channel scheduling or standalone
content generation, lacking comprehensive approaches that
integrate multi-platform management, Al-driven contextual

workllows



o LLM (e.g., ChatGPT): The generalive and reasoning
component responsible for producing context-aware
responses and supporting adaptive interaction

handling. .
*  Workflow orchestration (e.g., n8n): The component

that sequences, coordinates, and controls system
actions, including content publishing, data collection,

analysis, and automated response generation.
¢ Policies and parameters: Configurable rules and

operational settings that govern system behavior,
such as response scenarios, prioritization Strategies,

access control, and security mechanisms. o
s Feedback  loop: continuous  monitoring

mechanism that caplures operational logs and
interaction outcomes. cnabling ilerative refinement
of workflows, configurations. and

Dcsigrf %ﬁ’ﬁ@fﬁfaq of the CLAW framework

The CLAW framework is guided by three core design
principles:

*  Cross-channel context integration: Aggregating and

harmonizing data across multiple platforms 1o

response

support coherent and consistent intcraction handling.
»  State-aware orchestration: Selecting and sequencing
system actions based on workilow states, system
conditions, and predefined operational objectives,
e Feedback-driven adaptation: Using operational data
and ‘interaction oulcomes o sUpport continuous
improvement  of workflows and

configurations aver lime. :
Conceptual contribution of CLAW

Rather than serving as a benchmark-oriented evaluation
maodel. the CLAW framework functions as a conceptual and
architectural [oundation [or designing workflow-driven. Al-
enabled contenl management  systems. It provides a
structured way to reason about the interaction between
conient, context, automation, and LLM-based intelligence.
while remaining flexible ecnough to support different
or@quigHinnakragee Tty M comb pumdanswork.
CLAW directly addresses the research gap identified in
Section 2 by offering an integrated alternative to fragmented
CMS-LLM implementations. The framework supports both
practical system design and conceptual analysis, making it
applicable to real-world deployments as well as future
research on Al-assisted content management and workow
automation.

2.3. Applications of AT and LLMs in content management

response

Artificial intelligence (AT) has been increasingly applied in
digital marketing and content management research. Prior
studies indicate that Al-based techniques play an important
role in supporting content personalization, optimization, and
audience targeting, thereby enhancing the effectiveness of
digital communication strategies [4]. From this perspective,
Al is often viewed as a foundational technology for
improving how organizations design and manage content-
driRevdntcrastiroh. has further highlighted the role of large
language models (LLMs) in content management. LLMs are
commonly applied to support content generation and
conversational interaction, enabling systems to produce more
context-aware and linguistically coherent responses [5], [6].

Such capabilities are particularly relevant in interactive
digital environments, where timely and contextually
appropriate  responses contribute to improved user

experience. ; . :
eyond content creation, several studies discuss the

potential of Al to influence content management workflows
more broadly. Al-driven approaches have been explored for
tasks such as content classification, interaction filtering,
recommendation support, and automated response handling
[7]. These applications suggest that Al can assist in
coordinating communication activities across channels, rather
than functioning solely as a standalone content generation
todbespite these advancements, the literature reveals several
limitations in existing Al-supporied approaches. First, many
applications operate primarily at the content or interaction
level, without addressing the coordination of end-to-end
workilow processes. Second. LLMs are frequently deployed
as isolated services and are not tightly integrated into multi-
step orchestration  pipelines  that  manage publishing,
monitoring, and response actions, Third, contextual reasoning
is often consirnined 1o single-channel or session-level
interactions. with fimited consideration of aggregated cross-
plalhssa <onepigy limit the ability of current Al-driven
solutions 10 achieve unilied and coherent content
management across multiple platforms. Consequently, there
is a need for integrated frameworks that explicitly combine
LLM-based reasoning with workflow orchestration and
cross-channel context management. Frameworks such as
CLAW aim to address this need by bridging the gap between

Al-assisted  content  generation  and  the  operational
requirements  of  multi-platform  content  management

workl{Tows.
2.4. Workilow automation and API security

Workflow automation has become an important approach
for reducing repetitive tasks and improving operational
efficiency in complex digital systems. Prior research suggests
that automation techniques can support the coordination of
multiple services and processes. particularly in environments
where  systems  must  orchestrale  numerous  API-based
interactions simultancously [9]. This perspective is especially
relevant for multi-platform enterprises. where large volumes
of data and user interactions require structured and reliable
aulbegatibatulick anismomation engines such as n8n, Apache
Airflow, and Node-RED emphasize their ability to coordinate
multi-step  tasks, trigger condition-based actions. and
integrate  heterogencous  services through APIs. These
capabilities are commonly discussed as key enablers for
managing distributed workflows and handling dependencies
across system components. making workflow automation
increasingly important for scalable content management
operidngside these opportunities, the literature also highlights
challenges related to security and bias in automated and Al-
enabled systems. Research on natural language processing
and large language models indicates that bias in language
processing can negatively affect response quality and fairness
in  Al-mediated communication [10]. Such issues are
particularly relevant for automated response systems that



The research process consists of three main stages. First,
existing content management tools and workflows are
examined to identify functional limitations and operational
requirements. Second, a system architecture is designed
based on the CLAW framework, incorporating backend
services, database management, workflow orchestration, Al-
based content generation, and secure API integration. Third,
a functional prototype is developed to demonstrale how the
proposed architecture supports coordinated content creation
and hubightmgclvensones|tiple (Maoeds.is grounded in real-
world content management practices while maintaining a
clear focus on system design and operational integration.

3.2. System architecture

To support multi-plaiform content publishing and Al-
assisted content creation, this study proposes a multi-layered
system architecture based on the CLAW framework. The
architecture integrates a large language model for content
generation, a workflow orchestration engine for process
coordination, and a secure backend infrastructure for
managing data and external platform connections. Figure 4
illustrates the overall system architecture.
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Figure 4. Overall system architecture

- The core components of the system include:

- User interface layer: A web-based administration
interface used to configure platforms, manage content
schedules, and monitor publishing status.

- -NET backend services: Responsible for business logic,
request  validation, content  preparation, and
coordination with external services.

- MS SQL database: Stores content drafts, publishing
schedules, configuration data, and system logs.

- Workflow orchestration engine (n8n): Coordinates the
end-to-end publishing workflow, including content
generation, scheduling, and platform-specific posting.

- Social media APIs: Enable integration with multiple
platforms such as Facebook, Telegram, Threads, and
Zalo.

- ChatGPT (LLM): Generates Al-assisted content based
on predefined prompts, platform characteristics, and
content configuration.

As shown in Figure 4, administrators interact with the
system through the user interface, while backend services
and workflows handle content generation and publishing in
a coordinated manner. The layered design reduces tight
coupling between components and facilitates extensibility,
allowing additional platforms or Al configurations to be
integrated with minimal architectural changes.

3.3. Functional modules

The proposed system is organized into four core functional
modules.

* Multi-platform  content publishing:  Supports
synchronized posting across multiple social media
platforms using centralized scheduling and
platform-specific publishing configurations.

®  Al-assisted content generation: Utilizes ChatGPT to
generate or refine content drafts based on predefined
prompis, campaign objectives, and platform

constraints.
* Workflow automation: Employs  workflow
orchestration to manage content creation,

scheduling, and publishing processes in a structured
and repeatable manner, reducing manual cross-
platform operations.

®  Multi-account management: Provides centralized
management of multiple social media accounts and
publishing  configurations, supporting  the
operational needs of small and medium-sized
enterprises (SMEs).

Together. these modules support the complete content
lifecycle. from content creation to coordinated multi-platform
distribution, while maintaining consistency and operational
efficiency.

3.4. Research procedure

The research procedure includes the following stages:

- Requirement  gathering: Collecting  practical
requirements from businesses and individual content
creators to identify needs related to content creation.
scheduling, and multi-platform publishing.

- System architecture design: Designing the system
architecture based on the requirements analysis,
including backend services, database management,
workflow orchestration, Al-assisted content generation,
and secure API integration.

- Prototype implementation: Developing a functional
prototype by integrating the backend system,
centralized database. workflow orchestration engine.
and real-world social media APIs to support automated
content generation and scheduled publishing

These stages emphasize system design and practical

implementation, demonstrating how Al-assisted content
creation and workflow automation can be combined to enable
coordinated multi-platform content management.

3.5. System specifications

To support ftransparency and repeatability, the core
specifications of the proposed system are documented as
follows:

- Source code siructure: The system is implemented using
a multi-layer architecture, including a NET-based
backend, an MS SQL database, and n8n workflows.
Core modules related to content management, Al-
assisted content generation, and publishing automation
are decoupled to facilitate replication and extension.

- APl specifications: Integrations with social media
platforms (Facebook, Instagram, Telegram, Zalo) and
the ChatGPT API are documented, including endpoint
structures, request parameters, authentication methods,
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operational control, leading to fragmented workflows and

increased management overhead.
In contrast, the proposed CLAW-based sysiem is designed

as an integrated architecture in which Al-assisted content
generation and  workflow orchestration are treated as
interdependent components. Content creation, scheduling,
and publishing are coordinated through explicit workflows,
allowing platform-specific constraints and configuration
paramelers 0 be consistently enforced. The architectural
emphasis is placed on modularity and extensibility rather
lhaﬁrmlﬂamdzpchfmﬂmﬁpective, the key distinction of
the proposed system lies in its ability to combine Al-assisted
content creation with workflow-driven publishing automation
within a single operational framework. This integration
Supports  scalable  multi-platform management  while
maintaining centralized control and reducing manual cross-
platform coordination.

5. DISCUSSION

5.1 Significance of the system design

The proposed system demonstrates the feasibility of
integrating Al-assisted content generation with workflow-
based multi-platform publishing within a unified architectural
framework. Rather than treating content creation and
publishing as separate processes, the system coordinates
these activities  through explicit workflows, reducing
fragmentation and manual intervention in content operations.

From a system perspective, the significance of the
proposed design lies in its ability to support consistent
content management across multiple platforms  while
maintaining centralized control over content configuration.
scheduling, and distribution. This design addresses practical
challenges commonly encountered in real-world content
operations, particularly for organizations that manage
multiple social media accounts concurrently.

5.2 Theoretical and practical contributions

From a theoretical standpoint, this study contributes a
system-oriented architectural perspective to research on Al-
driven content management. While prior work has primarily
examined large language models in the context of text
generation, the present study extends this line of research by
embedding LLM-based content generation within a workflow
orchestration framework. This integration highlights the role
of workflows as a structural mechanism that connects Al
capabilities with operational content management processes.

From a practical perspective, the proposed system provides
an integrated solution for Al-assisted content creation and
coordinated multi-platform publishing. The architecture
supporis  configurable content generation, centralized
scheduling, and automated distribution, making it suitable for
small and medium-sized enterprises, media orzanizations,
and independent content creators that require scalable content
management solutions without deploying complex enterprise
systems.

Figure 6 summarizes the main contributions of the study,
emphasizing the integration of Al-assisted  content
generation, workflow automation, and multi-platform content

management within a single architectural framework.

Navel Architecture
(LLM + Workflow + Multi-platiorm)

Autpmation
{Al-driven Response & Scheduling)

It

Practical Application
(SMEs, Media, Creator)

Figure 6. Summary of contributions

5.3 Limitations

Despite its practical applicability, the proposed system has
several limitations. First, the system depends on external
social media platform APIs, and changes in platform policies
or interfaces may affect system functionality and require
maintenance updates. Second. the quality of Al-assisted
content generation remains sensitive to the design of prompts
and configuration parameters, which necessilates careful
system setup and ongoing refinement. Third, while basic
security mechanisms are implemented, more advanced
analyses such as comprehensive threat modeling and formal
security certification are beyond the scope of the current
systen.

These limitations reflect the current scope of the study,
which focuses on architectural design and system integration
rather than exhaustive operational optimization.

5.4 Future directions

Based on the preceding analysis, future development of the
system may include the following directions:

- Enhancing Al-assisted content generation by improving
prompt design, campaign-level content configuration,
and platform-specific adaptation of generated content.

- Integrating content effectiveness forecasting modules to
support content planning and adjustment prior to
publication, enabling more informed scheduling and
publishing decisions.

- Linking the system with external enterprise platforms,
such as customer relationship management (CRM) or
analytics systems, to synchronize content planning and
support broader digital marketing workflows.

- Expanding multilingual content generation capabilities
o support cross-border operations and multi-regional
publishing requirements.

- Strengthening security governance through advanced
analyses, including threat modeling, robustness against
prompt injection, and alignment with international
standards such as ISO/IEC 27001.

Figure 7 presents a conceptual roadmap for future system
development, illustrating how the current prototype can
evolve toward more advanced. secure, and enterprise-
oriented content management capabilities.
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CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lap — Tw do — Hanh phic

BAN NHAN XET PE AN TOT NGHIEP THAC SI
(Dimng cho nguoi phan bién)

Tén dé tai dé an t6t nghiép: Phét trién hé théng quan 1y dang ndi dung tu dong da nén tang
dua trén ChatGPT

Chuyén nganh: Hé théng thong tin

Mai chuyén nganh: 8.48.01.04

Ho va tén hoc vién: Lé Minh Tung

Ho va tén ngudi nhén xét: Lé Thanh Ha

Hoc ham, hoc vi: PGS. TS

Chuyén nganh: Khoa hoc mdy tinh

Co quan céng téc: Truong Dai hoc Cong nghé, Pai hoc Qudc gia Ha N

S& dién thoai: 0983 692 592 E-mail: Ithavnu@gmail.com

NOI DUNG NHAN XET

I/ Co s& khoa hoc va thuc tién, tinh cip thiét cla dé tai:
Cé4c nén tang x3 hoi ngay cang phat trién, nhung viéc quan ly va ding tai ndi dung thu cong
trén nhiéu nén tang gip nhiéu han ché. Viéc img dung cdc md hinh Al vao hoat dong quan ly
noi dung vira gitp giam tai cong viéc thi cong va vira néng cao chit luong tuong tac véi

nguoi dung.

Nghién ciru va phat trién hé théng quan ly dang ndi dung tu dong da nén tang cé kha ning
tich hop tri tué nhan tao va van hanh trén ha tang tu chu la hudng di mang tinh cép thiét va c6

gia tri tng dung cao.

I/ N6i dung cua d& an tbt nghiép, cac két qua da dat dugec:
Heé théng bao gdm cac chirc ning sau:

- Quan ly ndi dung va dang bai

- Lép lich dang bai hang loat

- Tich hgp va quan ly Al bots

- Phén hoi va phén tich binh luan tu dong

- Tuong tac vai tép khach hang

- Phan nhom ngudi ding va goi ¥ ndi dung

III/ Nhitng van dé cén giai thich thém:
- Cung cip mb hinh logic tdng thé cia hé théng?
- Hiéntai & Viét Nam va trén thé gidi da co nhitng hé théng nao tuong tu?
- So v6i céc hé théng da c6, hé thdng dugc dé xuét trong luén vin ¢6 wu trdi gi hon?



IV/ Két luan:

DPéng ¥ cho phép hoc vién béo vé dé an tot nghiép.
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CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lip — Tw do — Hanh phic

BAN NHAN XET PE AN TOT NGHIEP THAC SI
(Dimg cho ngudi phan bién)

Tén @& tai dé 4n tot nghiép: Phat trién hé thdng quan ly ding ndi dung trr déng da
nén tang dua trén CHATGPT

Chuyén nganh: BE THONG THONG TIN...........cccoooonniiirinnnienn. hevees Gierartresensesesanssasnstnees
M3 chuyén nganh: 8.48.01.04..........oiiiiiiiii e
Ho va tén hoc vién: e Mk TG
Ho v tén ngudi nhén xét: D3 Xuan CRO e
HOC hAM, NOC VIi PGS TS ..ottt

Chuyén nganh: Cong Ngh€ Thong Tifl..........coervueriirersssincrmeciiieimiss s
Co quan cong tac: Khoa An Toan Thong Tin, Hoc Vién Cong Nghé Buu Chinh Vién
Thong

S6 dién thoai: 0965068868... E-mail: chodx@ptit.edu.vn

NOI DUNG NHAN XET

I/ Co s& khoa hoc va thuc tién, tinh cép thiét cia d tai:

Hién nay, trén thi truong da xuét hién mot sb hé thong va nén tang hd tro quan ly
mang x4 hdi, thuong dugc goi 1a cac hé thng quan ly mang x& hoi (Social Media
Management Systems — SMMS) nhu Hootsuite, Buffer, Sprout Social hay Meta
Business Suite. Cac hé thong nay cho phep nguoi dung 14p lich dang bai, quan ly ndi
dung va theo doi tuong tac trén mot sé nén tang phd bién. Tuy nhién, da phin cac giai
phap thuwong mai déu c6 chi phi su dung cao, kha ning tuy bién han ché va phu thudc
nhiéu vao ha ting ciia nha cung cap. Bén canh do, viéc tich hop sdu cac md hinh tri tu¢
nhén tao, dic biét 1a cc md hinh ngdn ngit 16n, vao quy trinh xir 1y nd1 dung va phan
h01 ngudi dung trong cac hé théng SMMS van con & mic do han ché. Phan lén céc
nén tang chi hé tror goi v ndi dung co ban, chwa cho phép ngudi dung tuy chinh kich
ban phan hdi, cAu hinh nhiéu AT Bot cho cac muc dich khac nhau hodc linh hoat thay
d6i ludng xir 1y theo ngit canh thuc té. Ngoai ra, nhu cAu trién khai hé thdng trén ha
ting riéng (self- hosted) dam bao tinh cha dong vé dit lidu, bio mat va kha ning mé
rong theo yéu cdu cy thé cua timg t6 chirc ciing ngay cang dugc quan tdm. Trong bbi
canh d6, viéc két hop cac cong nghé nhu NET Framework, MS SQL Server, cong cu
tw dong hoa ludng cong viéc n8n va cac mo hinh Al théng qua APT m6 ra kha ndng
xay du'ng mdt hé théng quan 1y ndi dung linh hoat, hiéu qud va phu hop voi diéu kién
thye tién tai Viét Nam..



II/ N§i dung cua dé 4n tdt nghiép, cac két qua dé dat dugc:

Pé an gdm 03 chwrong nhu sau:

Chuong 1: Co s& ly luan. Chuong nay trinh bay cac co s& ly luén va nén ting cong
nghé lién quan tryec tiép dén d2 tai nghién ciru. Ni dung chwong tip trung lam rd khai
niém hé théng quan 1y ndi dung mang x hdi, cac co ché tich hop thong qua API cia
cac nén tang phd bién, nguyén Iy hoat dong va kha ning img dung cua cac md hinh tri
tué nhén tao dua trén ngdn ngit ty nhién, dac biét 1a mo hinh GPT. Bén canh do,
chuong ciing gidi thiéu cong cu tw dong hoa quy trinh n8n va cac cong nghe trién khai
hé thdng duoc sir dung trong dé tai. Pay 1a co s& quan trong dé phuc vu cho viéc phan
tich, thiét ké va xay dung hé théng & cée chuong tiép theo.

Chuong 2: Phan tich yéu cau va thiét ké hé théng. Churong nay trinh bay qua trinh
phén tich yéu cdu va thiét ké hé théng quan ly dang ndi dung tu dong da nén téng N1
dung chuong tap trung lam r8 cac chuc nang cbt 161, yéu cau ngudi dung, yéu cau ky
thuat ciing nhwr kién trac tbng thé ctia hé thdng. Pay 1a budce quan trong nhim dam bao
hé thdng dutoc trién khai phu horp véi muc tiéu tmg dung thyc tién, dong thoi dap ung
c4c tiéu chi vé tinh mé rong, dn dinh va hiéu qua vén hanh. Chuong 3: Phat trién va
danh gia hé thong.

Chuong 3 tip trung trinh by qué trinh trién khai thuc t& hé thong quan ly ding ndi
dung tu dong da nén tang dua tren thlet ké da phan tich & Chuong 2. Noi dung chuong
bao gdm vidc xdy dung ma ngudn, cAu hinh moi trudng trién khai, tich hop cac nén
tang mang x4 hdi, két ndi m6 hinh GPT thong qua cong cu ty dong hoa n8n, ddng thoi
thuc hién kiém thir va danh gid hiéu qua hoat dong cta hé thong Trén co s do,
chuong nay ciing phan tich cac han ché con ton tai va dé xuét huéng phat trién mé

rOng trong twong lai..

III/ Nhitng vin dé cin giai thich thém:

1. D2 4n bao gdm qua nhiéu ndi dung dan dén cac kich ban thuc nghiém va danh gia
con rat han ché. Cac hinh anh m& khéng thé hién dwoc két qua

2. Phan thuc nghiém ciing chua rd rang, chua hiéu hoc vién mudn trinh bay va chimg
minh diéu gi.

3. Cac hinh v& con mo, va qua nhé. D& nghi chinh stra lai cho 18 rang hon.

IV/ Két lugn:
DPdng y cho phép hoc vién béo vé dé an t6t nghiép.




