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Lo mé dau

SDL (System Description Language) khong phai 1a mot ngdn ngir 1ap trinh nhu
Java, Python hay C++. N¢ 1a "Phién d4 Rosetta" — mot chuan giao tiép bang dir
liéu tinh (JSON) gitp théng nhat 3 thyc thé: Con nguoi (Y dinh) — AI (Tao tac) —
May moc (Thuec thi).

Trong ky nguyén Software 3.0, md ngudn (Source Code) da trd thanh di san. Ung
dung gio day chinh 1a Dir liéu. Toan by mot hé théng Enterprise dugc dinh nghia
qua Hé phan 16i 8 Tang ctia SDL (Tt Cau hinh, Database, Phan quyén, Logic, dén
Giao dién UI va Tich hgp ngoai bién). Al sé ty dong sinh ra cac "Ban tin V4"
(Mutation), hé thong Core Engine sé& kiém duyét khat khe, va ngay lap ttrc ap dung
thay d0i vao hé théng (Hot-patching) ma khong can thoi gian chét

(Zero-downtime).

THONG BIEP GU'I CAC BAN
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1. Glri cac CEO (Giam dbc biéu hanh)

e Thong diép: "Cong nghé khong con 14 diém nghén cua kinh doanh."

e Tom tat: Pi bao nhiéu lan ban phin nd vi mot thay doi nho cia thi truong
nhung doi IT bao can "2 tuin va hang chuc triéu dong" dé cap nhat phan
mém? Vi Software 3.0, khoang cach tir "Y tudng" dén "Thuc t€" chi tinh
bang phiit. Ban c6 thé ra 1énh bang giong néi, Al s& thay doi luat kinh doanh,
tu dong diéu chinh giao dién va ludng thanh todn ngay lap tirc ma hé thong
van chay muot ma. Quyén luc tdi cao gio ddy nam trong tay ban qua mot nit
bam duyét (Approve), khong phai phu thudc vao nhitng dong code den

ngom ma ban khong thé hiéu.

2. Glri cac CTO (Giam dbc Céng nghé)

e Thong diép: "Kiém soat tuyét dbi su sang tao ctia Al bang su ky luat cta
Dt ligu."

e Tém tat: Ban so Al "ao giac" (Hallucination) s& pha nat hé thong va 1am 16
lot dir liéu? SDL sinh ra dé giai quyét ndi so d6. Ngbn ngit nay tudc bo
quyén viét code tu do ctia Al, ép Al phai giao tiép qua céc cau trac JSON
nguyén tr (Atomic). Moi thay doi déu phai di qua "Lo Luyén Nguc"
(Validation Engine) v6i thuat toan kiém tra Do thi phu thudc (DAG) cuc ky
khat khe. Phan quyén (Layer 4) dugc tach biét hoan toan khoi Logic, tao ra
mot mang loc Zero-Trust tuyét ddi. Ban c6 thé yén tdm dé Al tu dong hoa

cong ty ma hé théng van virng nhu ban thach.
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3. GUi cac SA (System Architects - Kién tric sw Hé théng)

e Thong diép: "Ban khong con xay dung phan mém, ban dang thiét ké cac
'Quy luat vat Iy' cho Vii tru $6."

e Tém tat: Hiy quén di cac ban thiét ké Microservices rudm ra hay mé bong
bong CI/CD. Nhiém vu cia SA gid day la dinh nghia cac "Khuoén mau"
(Schema) sic sao cho 8 Tang kién triic ciia SDL. Ban 13 nguoi thiét 1ap Ma
tran Phy thudc Chéo (Cross-Layer Impact Matrix), dinh nghia cach cac Tang
giao tiép voi nhau qua cac diém Neo (Anchor) va con trd (Sref, @api). Ban
chinh 1a nguoi dinh hinh b ndo va gidi han dao duc cho Al thong qua

System Prompts va Guardrails.

4. Glri cac BA / Nguw&i lam Nghiép vu (Business Analysts)

e Thong diép: "Luat kinh doanh ctia ban chinh la phan mém."

e Tom tat: S& khong con canh BA viét tai lieu Word dai hang chuc trang roi
that vong vi Developer code sai y. Trong SDL, logic nghiép vu, diéu kién
gidm gia, quy trinh duyét don (Layer 5) dugc khai bdo minh bach nhu nhitng
khoi Lego. Khi ban thay ddi luat (vi du: "chi duyét don dudi 5 tri¢u"), Al s€
cap nhat thang vao Cau trac Dit liéu va hé thong thay d6i hanh vi ngay tip
lu. Ban duoc lam viée truc tiép véi "hinh hai" cta hé thong thay vi phai qua

khau phién dich day rui ro cia con nguoi.

5. Glri cac Developers (Lap trinh vién)

e Thong di¢p: "Dung so bi thay thé, hay chuan bi dé duoc thang cép!"
e Toém tit: Viec g0 nhiing doan code ldp di lap lai (CRUD), can chinh CSS,
hay viét cau lénh SQL thii cong da chinh thirc két thiic. Nhung ban khong
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mat viéc! Ban s& duoc nang tam thanh cac Core Engineers (Viét ra cac
Engine t6i vu hoa O(1), JIT Compilation dé doc hiéu SDL) hoic AI Prompt
Engineers (Day dd va diéu khién AI). Ban chuyén tir vi tri "tho xay" sang

"nguoi gidm sat va sang tao" hé thong tu kha trinh.

NHONG LUU Y QUAN TRONG TU TAC GIA
Pé ban doc c6 cai nhin khach quan va ding dan nhét vé tai liéu nay, nhom phat

trién xin nhan manh 3 di€ém co6t 161 sau:

1. BDay mai chi la Phién ban 0.1
Nhiing gi trinh bay trong cudn sach 13 nén méng tu duy va kién tric vi mo. Ngon
ngit SDL van dang trong qua trinh thai nghén, thir nghiém va s& con phai tién hoa,
lap lai nhiéu 1an dé c6 thé dap tmg duogc moi goc ngach phtc tap cia cac hé théng

Enterprise khong 16.

2. SDL la ngén ngi¥ "Viét cho Al doc", khdng phai cho Con nguoi

Nhiéu ngudi khi nhin vao cac tép JSON d6 s ciia SDL s& cam thdy ngop va bat
tien. Xin hay nhd: Con nguoi khong phai tu tay go nhitng file JSON nay. Con
ngudi giao tiép bang ngdn ngir tu nhién; Al s& 13 ngudi chuyén dich ¥ dinh d6
thanh JSON cua SDL; va May méc (Engine) sé doc JSON d6 dé chay. Su kho khan
va chit ché cua SDL 1a sy hy sinh can thiét & Mdy tinh va Al c6 thé phén tich

100% chinh xac ma khong bi nham 1an.
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3. SDL chi la mét manh ghép cua Software 3.0:

Ngén nglr SDL chi déng vai trd la "Ban thiét k&" (Blueprint). D& toan bo
vién canh nay hoat dong, chung ta can cd mét Hé sinh thai di kém: Céc
Trinh bién dich (Metadata Compiler), Lo kiém thir (Validation Engine), Cac
lubng phan xa Ul (Render Engine), va cac Agent Al dwoc tinh chinh. SDL
khéng hoat dong doéc lap.

% LOI MOI GOI BONG GOP

Moi cudc cach mang déu bat dau tor nhiing ¥ tudng dién ré va sy mai gilia qua
nhitng cudc tranh luan ndy lra. Ching t61 nhan thic sau sac rang giai phap nay s¢

dung cham dén rat nhiéu nén tang va thoi quen cot 161 ciia nganh phan mém.

Vi vay, chung t6i cuc ky hoan nghénh va khao khat nhan duogc cac ¥ kién dong
gop, dic biét 1a nhirng ¥ kién phan bién, phan bién gay git, hodc chi ra cac 16
hong (Edge cases) ma SDL chwa gidi quyét dwoc. Chi co su va dap tu duy méi

gitip SDL hoan thién va thyc su tr¢ thanh ngdn ngir ctia twong lai.
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PHAN 1: TRIET LY NEN TANG & SU’ DICH
CHUYEN MO HINH (THE PARADIGM SHIFT)

Chuwong 1: Sw sup dd cla Ma ngudn va Ky nguyén Software 3.0

"Phan mém dang nudt ching thé gidi."

— Marc Andreessen (2011)

"Nhung gi¢ ddy, Tri tué Nhan tao dang nudt ching phan mém."

— Tuyén ngon Software 3.0 (2026)

Hay nhdm mat lai va nghi vé phin mém ma doanh nghiép ban dang sir dung mdi
ngay. Pang sau nhitng giao dién bong bay va nhirng ct click chudt chdp nhoang 1a
gi? P6 1a mot mé cung khong 16 gdm hang triéu dong ma (source code) dan cai vao
nhau.

Trong hon nira thé ky qua, con ngudi da tu giam minh trong mé cung y. Chiing ta
nhoc nhan hoc ngdn ngit cia may moc — nhiing ct phap kho khan, nhiing vong
lap vo tan, nhimg ddu chdm phay tan nhin — chi dé cau xin cac ¢d may thuc hién
¥ mudn cua minh. Chung ta ngd minh 13 nhimg déng sang tao vi dai, nhung thuc
chat, lap trinh vién chi 13 nhitng ngudi the dich thuat man can giira hai thé gigi: Y
niém cua con ngudi va Bang mach silicon.

Nhung trong su tinh ling cua cac trung tdm dir liéu khong 16, mot tiéng dong co
moi dang gam gir. Ky nguyén cua nhiing "ngudi tho gé code" dang khép lai. Da
dén lac ching ta nhin thang vao sy that: Cach chung ta viét phin mém hién nay da
16i thoi, cham chap va vo cing nguy hiém.

1.1. Lich st tién hoa: Tt Phao dai Nguyén khoi dén Ao vong Low-code
Néu coi lich st phat trién phian mém nhu qua trinh tién héa cua cic nén van minh,
thi chiing ta dang ding ¢ ngay mép vuc ciia mdt cudc dai tuyét chung dé don cho
mot ky nguyén méi. Cang cd ging tri ngy su phire tap bang cach "viét thém code",
ching ta lai cang bi tréi chat.
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Thoi ky d6 da: Phao dai Nguyén khéi (Monolithic)

Thué ban dau, chiung ta nhdi nhét moi thir (Giao dién, Logic tinh toan, Co sé dir
liéu) vao mot khéi ma ngudn duy nhit. Hé thdng nay gidng hét tro choi rat gd
Jenga. Ban dau no rat viing chac. Nhung khi cong ty phinh to, viéc sira mau mot
nit bam cling doi héi phai khéi dong lai toan bo may chu. Mot 14p trinh vién 16 tay
viét sai mot dau phay, toan bo phao dai sup do, cong ty ding hoat dong.

Thoi ky db sat: Ma tran Vi dich vu (Microservices)

Pé pha v& nha ti nguyén khéi, chung ta dap nat phao dai thanh hang trim manh
ghép doc 1ap (Microservices). Nhém A lo dich vu Thanh toan, Nhém B lo dich vu
Tén kho.

Nhung sy that tan nhan 1a: Chung ta khong tiéu diét dugce su phire tap, chiing ta chi
di chuyén no tir noi ndy sang noi khac. Thay vi dau dau vi code, céc k¥ su gio day
kiét strc vi Kubernetes, API Gateway, va nhitng chudi 15i day chuyén khong thé
truy vét. Hé thong giao tiép v6i nhau qua mot md bong bong mang ludi, va khi 16i
xay ra, khong ai biét 156i bit ngudn tir dau.

Ao vong mang tén Low-code / No-code

Nhan ra su qua tai ciia 1ap trinh vién, nganh cong nghiép dé ra mot liéu thude giam
dau: Nén tang kéo-tha (Low-code). Ho hira hen véi cac Giam ddc: "Khong can
thué Dev nita, anh chi can kéo tha 1a c6 App!"

Nhung hdy xem vi du thuc té nay:

Giam dbc dung Low-code kéo tha xong mot Form tao Pon hang rat dep. Tuan sau,
ong ra luat moi: "Néu khach mua trén 10 triéu, kho con trén 50 cai, va khach
khong c6 ng xau & hé théng Ké toan, thi tw dong giam 10% va gui tin nhan Zalo
chuc mung".

Céc nén tang kéo-tha lap tuc... "ding hinh". Dé giai quyét cai logic nghiép vu doi
thudng d6, nguoi ta lai phai 16i 1ap trinh vién vao dé viét nhiing doan "custom
script" chap va dang sau giao dién kéo tha. Két qua? Hé thong bién thanh mot "bai
rac cong nghé" (Frankenstein software) — khong thé bao tri, khong thé mo rong,
va khong thé kiém soat.

Van dé cot 161 khong nam & cong cu. Van dé nam & chd chung ta chua giai quyét
dugc Cudc khung hoang giao tiép.
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1.2. Cudc khiing hodng giao tiép: Thap Babel ciia Thé ky 21

Khi AI (dic biét 1a cac LLM nhu ChatGPT) bung nd, nhiéu ngudi di mo mong:
"Chi can bao Al viét code, chung ta s& c6 phan mém!"

Ho da sai 1am nghiém trong. Al rat giéi lam tho, rat gidi viét cac doan ma thuat
toan ro1 rac. Nhung néu ban dua cho AI mot hé théng ma nguén 6 tudi doi 5 nam
gbm 2 tridu dong code va bao: "Hay thém trudng 'Han sir dung' vao Database va
hién n6 1én man hinh" — Al s& gdy ra tham hoa.

Tai sao? Vi Code duoc thiét ké dé con nguoi doc, khong phai dé may moc tu phan
tich cdu triic tong thé.

Chung ta dang d6i mat voi 3 thyuc thé néi 3 ngdn ngir khac nhau:

e Con ngudi (Human): Suy nghi bang ngdn ngit ty nhién, diy tinh khai niém,
linh hoat, ludn thay d6i, nhung lai ludi biéng va hay sai sot.

e (b may (Core Engine): Suy nghi bang nhi phan, ciu trac chit ché, toc do
anh sang, nhung lai ngu ngdc, cimg nhic, chi 1am dung nhiing gi dugc lap
trinh.

e Tri tué Nhan tao (AI Copilot): C6 kha ning hiéu con ngudi, co thé viét code,
nhung lai mang mot diém yéu chi mang: Ao giac (Hallucinations).

Vi du vé tham hoa ao giac:

Ban ra lénh cho AI: "Tro 1y, an céi truong Ma s6 Thué trén giao dién di".

Al ngoan ngoan viét mot doan code xda ludn cot tax_code trong Co s¢ dit li€u vat
ly. Hau qua? Sang hom sau, module K& todn cua cong ty bao 1i sip toan bd vi
khong tim thidy ma s thué dé xuat hoa don. Al khong c6 "Tam nhin X-Quang" dé
biét réng mot thao tac & Giao dién lai anh huong dén Database.

Chung ta can mot "Phién da Rosetta" — mot ngdn ngit trung gian duy nhat ma ca
Con ngudi, May méc va Al déu co thé hiéu, doc, va stra d61 mot cach hoan hao

1.3. Binh nghia Software 3.0: 'ng dung la D liéu (Application as Data)

Va day 1a lic chiing ta thyc hién ct nhay vot vé tu duy. Hay vit bo khai niém "viét
code" ra khoi dau ban.

Trong Software 3.0, ing dung khong con 1a moét t€p thuc thi bi bién dich dong
bing. Ung dung chinh 1a Dir liéu (Application as Data).
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Hay tuong twong: Toan bd linh hon cua tng dung — tir Bang co s¢ dit lidu
(Database), Quyén han bao mat (Security), Ludng xtr Iy (Workflow), cho dén Nt
bam trén man hinh (UI) — déu khong chira mot dong code logic nao. Tt ca duoc
khai bao minh bach dudi dang mdt cAu trac Siéu Dit liéu tinh (dinh dang JSON)
thong qua ngon ngit SDL (System Description Language).

Cong thuc cua Ky nguyén mai:

Phan mém = Dit liéu SDL (Pinh nghia) + Tri tué Al (Tao tac) + Core Engine

(Thyc thi)

Hay xem sy khac biét mang tinh lich st nay:

Pé quy dinh: "Chi Giam déc méi thay nut X6a Pon hang".

e C(Cach cii (Hard-code):
Lap trinh vién viét if (user.role == 'director') { deleteButton.hide(); } gidu
sau trong mot file OrderView.js. Tri tué nhan tao khong thé biét luat nay néu
khong doc file JS d6. May chu ciing phai khai dong lai néu mudn doi chir
'director' thanh 'admin’'.

e (Cach méi (Software 3.0 - SDL):
Nt bam dugc mo ta bang mot file JSON:

{

"component": "btn_delete order",
"visibility condition": "{{$.user.role} } == 'director"

}

Su khac biét trong cd vé nho bé nay lai tao ra mdt vu nd Big Bang cho kién trac
phan mém:

e V&i CO may (Engine): N6 khong can bién dich lai (Zero-Downtime). N6 chi
can nap file JSON nay vao RAM. Néu mot ngay ban mudn d6i luat, ban chi
can sta file JSON. Nut bam trén man hinh hang ngan nhan vién tu dong bién
mat trong 0.1 gidy ma khong can ai phai 4n F5 tai lai trang.

e Vi Al (Piém mau chét): Al sinh ra dé doc va viét JSON! Gio day, dé Al
"thém mot tinh nang méi", né khong can phai can thiép vao ma ngudn nguy
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hiém. N6 chi viéc sinh ra mot Ban tin Va (Mutation Delta) stra ddi cau trac
JSON.

e Kha ning du doan tuyét ddi: Trude khi file JSON duoc ap dung, hé théng co
thé quét toan bo cay dir lidu (Abstract Syntax Tree). Néu Al 1§ tay x6a mot
dir liéu dang duoc dung ¢ noi khac, hé thong s& gd ba TU CHOI ngay lap
tire va bat Al phai suy nghi lai.

Trong Software 3.0, ma ngudn (Code) di 1ui vé phia sau canh ga, nhuong san khau
chinh lai cho D li¢u (JSON) va Tri tu¢ (Al/Con nguoi).

1.4. Sy 16t xac ctia Ngudn nhan lyc: T "Tho gd Code" dén "Kién trac sw
Hé théng"

Nhiéu nguoi lo s¢g Software 3.0 va Al sé cudp mét cong vi¢c cua lap trinh vién. Su
that 13 nguoc lai: N6 giai phong con ngudi khoi kiép 1am "tho xay", nang tim
chung ta 1én thanh nhiing "Kién trac su d6 thi".

Mot ngay lam viée trong ky nguyén cii (Software 1.0 & 2.0):

Giam ddc yéu cau thém truong "Han st dung”.

Lap trinh vién (Dev) phai: M& Database viét 1énh ALTER TABLE -> Vao code
Backend viét API thém bién expiry date -> Vao code Frontend vé céi 6 Input ->
Vao Mobile App code lai man hinh -> Pay code 1én méi trudng Test -> Tim bug ->
Xin phép Apple Store duyét App mat 3 ngay. Tong thoi gian: 1 tuan.

Mot ngay lam vi¢c trong Ky nguyén Software 3.0:

Giam ddc noi véi Al Copilot: "Thém trudng 'Han str dung' vao Form nhép kho".
Al tu dong phan tich va sinh ra mot ban Mutation JSON vén ven 20 dong.

Lap trinh vién (lGc nay dong vai trd System Designer) dang nham nhi ca phé, nhan
dugc thong bao phé duyét trén man hinh:

va thém cot expiry date vao Lop 2 (Database). Hé thong Kiém thir tu dong
(Testing Engine) da quét qua 10,000 rai ro va xac nhan An toan 100%. Sé€p co
duyét khong?"

15


mailto:congvt@mobiluck.vn

Sach dwgrc viét bing AL Moi gach d4, gép ¥ va thao ludn xin vui long giri vé:

E( Email: congvt@mobiluck.vn

Lap trinh vién chi viéc doc cau trac JSON, mim cudi va bam nit [APPROVE].
Bum! 0.1 gidy sau, 6 "Han st dung" xuat hién dong loat trén Web, iOS va Android
clia toan cong ty. Tong thoi gian: 3 phut.

Su dich chuyén quyén luc:

e (Cac cong viéc 1ap lai (Boilerplate code, CRUD, kéo tha UI) s& bi Al x6a
s6 hoan toan.

e Con ngudi sé tip trung vao: Tu duy Hé théng (System Thinking), Thiét ké
Dt liéu (Data Modeling), va bat ra Rao chian Pao dtc (Guardrails) cho
Al

Chung ta khong con 14p trinh phan mém nira. Ching ta dang l4p trinh mot "C6 may

biét tu tao ra phan mém".

LOT KET CHUONG 1

Ban d3 thay sy lui tan ctia ma ngudn truyén thong va anh sang ciia mot kién tric
huéng Siéu dir liéu (Metadata-driven). Chung ta da dong ¥ rang: Bang cach bién
toan bd tng dung thanh dir liéu JSON (SDL), ching ta tao ra mgt ngén ngir chung
hoan hao cho Con ngudi, Co may va Tri tué nhén tao.

Nhung... mdt Ban mo ta JSON, du c6 dep d& dén dau, cling chi 1a mot vat vo tri
néu thiéu di "nhip dap cta su séng".

Lam thé nao dé dam bao Al khong tu ¥ pha nat hé thong? Lam thé nao dé qua trinh
phé duyét va thuc thi dién ra ma khong can con ngudi nhung tay viét code?

Bi mat ndm & mot vong lap vi dai mang tén The Self-Programmable Loop (Vong
1ap Hé thong Tu kha trinh).

Moi ban 1at sang Chuong 2, noi ching ta s& chimg kién cach phan mém ty dong
"Tién hoa" va "Chira lanh" nhiing vét thuong cua chinh né!
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Chuwong 2: Vong Lap Hé Théng Ty Kha Trinh (The
Self-Programmable Loop)

"Pimg giao cho Al quyén viét lai toan bo phin mém. Hay giao cho nd quyén dé
xuét cac hat dot bién, va dé Co may Chon loc Ty nhién quyét dinh su séng con cua
chang."

Cho dén nay, 1y do 16n nhét khién cac Giam déc Cong nghé (CTO) khong dam
giao pho hé thong cho Al ti viét code 14 vi su s¢ hai.

Tri tué¢ nhan tao (LLMs) cé stic sang tao phi thuong, nhung di kém véi do 1a "do
giac" (hallucination). Néu dé Al tu do md ma ngudn ra "ddp di xdy lai", chi can
thiéu mét dau chAm phéy, hodc goi nham mot bién chua dugc khai bao, toan b hé
thdng ban 1é cta tap doan s& sup d6 ngay trong ngay Black Friday.

Software 3.0 giai quyét ndi s tot cing nay bang mot triét 1y sic lanh: My moc
khong duoc phép sang tao bira bii. May moéc chi duoc phép thay doi Dit liéu trong
mot Vong Lap duoc kiém soat tuyét doi.

2.1. Céu truc kép clia si sdng: Ban Binh nghia (Definition) va Ban tin Va
(Mutation Delta)

Pé hiéu Vong lap nay, ban phai hiéu cach Software 3.0 luu trit trang thai. Hé thong
khong bao gid cho phép Al tai toan bo tmg dung vé, sira mot dong, roi nap lai toan
bo. Pidu d6 gay ra xung dot (Conflict) va cuc ky ton kém bang thong.

Su séng cua hé théng duoc chia lam 2 dang tép JSON:

e Ban Pinh nghia (The Definition Schema): Pay 1a "Ban vé& thiét ké toa nha"
(Blueprint). N6 1a trang thai tinh, phac hoa toan bd cu tric hién tai cua
Database, API, va Ul. Tép nay duoc bao vé nghiém ngat trén RAM cia may
chu.

e Ban tin Va (The Mutation Delta): Pay 1a "Ludi dao phau thuat" (Surgical
Knife). Khi Al mubn stra giao dién hay thém cot dit liéu, nd KHONG cham
vao Ban Pinh nghia. N6 chi sinh ra mot goi tin cuc nho (Mutation), mang
tinh tuyén bd: "Toi mudén XOA nat bdm A, va THEM truong dir liéu B".

Tai sao phai chia tach nhu vay?
Vi Ban tin V& (Mutation) ¢ tinh nguyén tir (Atomicity). Néu Ban tin nay chua 15i,
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hé thdng chi viéc ném nd vao thing rac. Toa nha (Ban Dinh nghia) van nguyén ven
khong mot vét xude.

Khi mét Ban tin V4 dugc sinh ra, nd bat dau budc vao Vong lap Tién hoa Khép kin
5 Buoe.

2.2. Giai phau 5 bwdc cia Vong I&p Tién héa
Hay cung di doc theo duong ray cia mot Ban tin Mutation dé xem cach hé thong
tu 1ap trinh chinh no.

BUOC 1: Khéi ngudn Y dinh & Phién dich DNA (Intent & Generation)

Moi thtr bat dau tir ¥ mudn ctia con ngudi. Giam dbc gd vao khung chat mot yéu
cau bang ngdn ngir tu nhién, lung ciing va day tir 1ong.

Al Agent (dong vai trd Kién tric su 40) tiép nhan cdu noi ndy. N6 khong mé phan
mém lap trinh (IDE) ra dé gb code React hay Python. Thay vao d6, né dich y dinh
cua con nguoi thanh mot Ban tin V4 (Mutation Delta) dinh dang JSON. N¢6 tinh
toan xem can thém cdt gi vao Lép 2 (Database), can v& thém nit gi & Lép 6 (UI).
Két thac Budc 1, y tudng cia con ngudi di hoéa thanh mot hat gidng Dir lidu.
Nhung né chua duoc phép nay mam.

BUOC 2: Lo Luyén Nguc Kiém chirng (The Purgatory Engine)

Pay 1 rao chin vi dai nhit cua Software 3.0. Hat giéng JSON vira dé ra s& bi ném
vao Core Engine (B6 mdy thuc thi ctia Server) dé tién hanh hang loat bai test sinh
tir trong vai phan nghin giay.

Bo méy nay khong can bién dich ma. N6 déng vai tro 1a mot "Co may X-Quang"
chiéu roi vao Do thi Phu thudc (Dependency Graph):

e Kiém tra Cl phap: Al c6 gd sai chinh ta JSON khong? (Pass).

e Kiém duyét Rang budc chéo (Cross-reference): Engine phat hién Al dinh
x6a cOt tax_code trong Database. Nhung Engine ra quét va thiy trén Giao
dién dang c6 mot 6 Input dung bién tax_code nay! Engine lap tirc giang bua
TU CHOI (Hard Reject).

e Tu sira sai ngam (Self-Correction): Nhan dugc ma 13i tan nhan tir Engine, Al
"A ha", tuy dong xin 16i ngdm hé thong, viét lai mot ban JSON Delta v2 (x6a
ca cot DB 14n 6 Input trén UI) r6i ndp lai. Lan nay: Pass!
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BU'OC 3: Quyén trwong clia Thwong dé (Human-in-the-Loop Approval)

Dt ¢ méy c6 thong minh va an toan dén dau, Con nguoi (Giam doc/Admin) phai
ludn 12 ngudi nam gitr "NGt badm hat nhan".

Tuy nhién, bat mot 6ng Giam doc doc 200 dong ma JSON la didu nuc cudi. Luc
nay, hé théng dung thuat toan Semantic Diff (Dich nguoc su khac biét). N6 bién
cuc JSON kho khan thanh mgt bang bdo cao than thién hién 1€n man hinh:

"Sép oi, néu duyét 1€énh nay, hé théng s& Xoa cOt M3 SO Thué & Database, déng
thoi An 6 nhdp liéu trén Giao dién Ban hang. Mutc do rui ro: Thap. Sép duyét
chu?"

Vi Giam ddc liéc nhin, gt gu va nhan nit [APPROVE - PHE DUYET].

BUOC 4: Phép mau Thuce thi Néng (Hot Execution & Zero-Downtime)

Ngay khoanh khic nut Approve dugc nhan, Ban tin Mutation chinh thuc dé 1én
Ban Pinh Nghia (Definition). Core Engine lap tirc cam nhan dugc su thay doi cia
Dt li€u trong RAM:
e Database Engine tu dong ban 1énh ALTER TABLE DROP COLUMN thang
vao co so dir liéu vat 1y.
e UI Renderer ding WebSockets ban mot goi tin 10 bytes xudng tit ca dién
thoai/may tinh ctia nhan vién dang mé app. Giao dién ty dong "nubt" mat 6
M3 6 thué ma khong ai can phai 4n F5 tai lai trang.
Y tuéng ctia con ngudi da hoa thanh thyc tai s6. Khong co6 "Hé théng bao
tri". Khong c6 Docker restart.

BUOC 5: Con mat V6 mién & Ty chiva lanh (Telemetry & Self-Healing)

Thé giéi thuc ludn dy nhitng bién sb. Vong lip s& khong khép kin néu thiéu di sy
chiu trach nhiém. Néu sy thay d6i vira roi gdy ra mot 18i Logic (Runtime Error) khi
nhan vién thao tic thi sao?

Engine s& bit dugc ma 16i (Exception). AI Agent dugc danh thie, né doc dong Log
16i, tu suy luan ra nguyén nhan (Ngit canh), va ty dong sinh ra mot Ban tin
Mutation mé&i dé vé lai chinh cai 16i ma no vira giy ra, sau d6 glri bdo céo xin
Giam ddc duyét lai.

D6 chinh 13 khai niém TU' CHUA LANH (Self-Healing).
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2.3. THU'C CHIEN: Tran danh 3 phat thay dbi kién tric Doanh nghiép

Pé ban cam nhan rd sy khung khiép ctia vong lap nay, hiy budc vao mot tinh
huéng thyc té tai mot Chudi Siéu thi Mini.
Béi canh: Sang thtr Hai, kho bdo cdo c6 mot 16 stta chua vira bi hong vi qué han.
App Quan 1y Kho hién tai (duoc xdy bang SDL) chi quan 1y sé luong, chwa hé co
tinh ndng theo do1 Han st dung.
Vi Giam déc tire gian, mé khung chat Copilot cia phan mém 1én va ra 1énh:
"Tro 1y, thém ngay cho t6i trudng 'Han str dung' vao phiéu nhép kho. Va nghe nay:
Tir nay, néu ¢6 moén hang nao sap hét han trong 3 ngdy t6i, hiy tw dong nhin tin
canh bao qua Zalo cho t6i vao diing 8h sang mdi ngay!"
NEU LA HE THONG CU (Software 1.0 & 2.0):
Yéu cau ndy sé tro thanh mot "Dy 4n": BA 14y yéu cau -> Phan tich thiét ké DB ->
Dev Backend viét API -> Dev Frontend stra UI -> DevOps cdu hinh Cronjob ->
Ping ky API Zalo -> Test QA -> Chd dém khuya it khach dé Deploy.
Nhanh nhat? 2 tudn va 50 triéu tién lwong cho team IT.
TRONG KY NGUYEN SOFTWARE 3.0 (Vong lip 5 budc):
Gidy thir 1 dén tha 10 (Sinh y dinh):
Al Agent nhan 1€nh. N6 luc tung cau trac hé théng va sinh ra mgt chum Mutation
Delta choc vao 4 Lép ctia hé théng cung ltc:

e Choc vao Lop 2 (Data): Chén thém cot expiry date (Kiéu: Date).

e Choc vao Ldp 6 (UI): Chén thé <DatePicker> vao man hinh Nhap kho.

e Choc vao Lop 8 (Batch Job): Sinh ra mdt Cronjob chay lac 0 8 * * * queét

hang can date.
e Choc vao Lép 7 (Integration): Moc ndi két qua cua Job trén ban vao
Webhook API Zalo.

Gidy thir 11 dén thir 15 (Lo Luyén Nguc Kiém Chtng):
Core Engine chdan chum Mutation nay lai va Test.
Tiéng coi bao dong vang 1én (Ngam)!
Engine bao 16i: "E AI, may tao Job ban Zalo (Lép 8), nhung may quén cau hinh
quyén truy cap Token Zalo (Lop 4 Security)!"
Al nhan 16i, lang lang cap nhat lai JSON Delta bd sung quyén Token, va ndp lai.
Lan nay, moi lién két chéo déu xanh muot. Pass 100%.
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Gidy thir 16 dén thir 20 (Quyén truong Thuong dé):
Mot bang tom tat hién 1én gitta man hinh iPad ciia vi Giam ddc:

Hét Han trén man hinh nhap kho, va dang ky mét tic vu chay ngdm nhan tin Zalo
luc 8h sang.

I Luu y: DPéi v4i 10,000 mat hang cti trong kho, truong 'Han stir dung' s€ tam
thoi dé trong (Null). Sép duyét nhé?"

Giam ddc mim cuoi, bAm [APPROVE].
Giay thtr 21 (Thuc thi Nong):
Khong c6 vong quay Loading. Khong c6 man hinh bao tri.
Nhén vién kho dang cdm may quét md vach & Binh Duong dot nhién thdy man
hinh chop nhe, mot 6 "Han st dung" mai tinh moc ra ngay dudi 6 "Sd luong".
Co s0¢ dir liéu PostgreSQL ¢ may chu tu dong c6 thém mot cot maoi.
Hé théng ngam dang ky xong lich chay 8h sang.
T4t ca hoan thanh trong chua t6i 1 phut. Khong mot dong code nao duoc viét boi
con nguoi.
Nhung cau chuyén chua két thic... (Quyén ning Ty Chira Lanh)
Sang hom sau, ding 8:00 AM, Hé thdng quét thiy co t6i... 500 mat hang can date
(do nhéan vién vira kiém ké nhap bu). N6 ¢ gang ban 500 tin nhan Zalo ciing mot
lac cho Giam dbc.
Hé thong phong vé cua Zalo danh gia day 1a hanh vi Spam, 1ap tirc chan két ndi va
ném tra vé 16i HTTP 429 Too Many Requests.
Néu 1 phan mém cii, tinh ning nay coi nhu "chét ding". Lap trinh vién lai phai
nhdy vao debug.
Nhung trong Software 3.0:

e Engine bat duoc Exception 429. N6 dénh thirc Al

e Al phan tich log va tu hiéu: "A, minh goi API nhanh qué, Zalo n khoa cd

Y
A"

1ol
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e Tri tué nhan tao 4m tham tao ra mot Ban tin Mutation méi. Lan nay, no sta
ciu hinh ¢ Lép 8 (Batch Job), bd sung thém thudc tinh chunk_size: 50 (Chia
nhé moi 16 50 tin) va delay seconds: 5 (Nghi 5 gidy giira cac 10).
o Al giri thong bao 1én dién thoai Giam dbc: "Sang nay Zalo bi qua tai do em
gui 500 tin cung lac. Em da ty dong viét lai cdu tric rai rac tin nhin ra dé
Zalo khong chin nita. Sép bam duyét ban va nay dé ngay mai em chay cho
muot nhé!"
Vi giam ddc bam Duyét. Vong 1ap khép lai mdt cach hoan my. Hé théng vua tu
thich nghi v&i moi trudng khic nghiét cua thé gidi thuc.

LOT KET CHUONG 2

Su vi dai cua Vong 1ap Tu kha trinh khong chi nam & toc do anh sang. No nam &
viéc giai phong hoan toan sy sang tao cua doanh nghiép khoi cac xich xiéng k¥
thuat.

Trong Software 3.0, ma ngudn (Code) di trd thanh mot thir "di san" nam im dudi
day hé thong. San khau chinh gid ddy thudc vé Dir liéu (JSON) va Tri tué (Al). Su
phirc tap da bi bé gay, giam 16ng vao cac cau tric tir dién minh bach, dé rdi lién tuc
duoc tién hoa, 13p di 1ap lai hang ngay, hang gid mot cach an toan tuyét di.
Nhung, lam thé nao dé ching ta tao ra dugc cai "Khudn mau JSON" hoan hao dén
mirc My moc ¢ thé doc hiéu va Al c6 thé dap nan? Lam thé nao dé mot Gmg dung
khéng 16 khong bi bién thanh mot m file cu hinh tap nham?

Bi mat nam & viéc giai phau Hé Phan L&i 8 Tang cua hé thong.

Hay thit day an toan. Moi ban 1at sang PHAN 2: PAC TA NGON NGU SDL. Noi
chung ta s& cam dao mo, di sau vao timg dong JSON, va kham pha cach thé gisi
thuc dugc sb héa mot cach dep d¢ dén tan nhan.
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PHAN 2: DAC TA NGON NGU SDL - HE PHAN LOI
8 TANG

Chuwong 3: Lop Nén tang - Linh hon & Thé xac (Layer 1 & 2)

Trong thé gidi1 thuc, trude khi mot toa nha dugce xay 1€n, nd can mot To trinh quy
hoach (Toa nha nay la bénh vién hay hdp dém? Phuc vu ai?). Sau do, no6 can mot
Hé thong méng va cot tru viing chiac dé chtra dung vat chat.

Trong Software 3.0, Lop 1 (Meta & Config) chinh 1a T¢ trinh quy hoach d6 — né
1a Linh hon, 1a Tiém thtc cua Al Con Lép 2 (Data Model) chinh 1a B méng —
Thé xéc luu trir moi phan tir dir liéu ctia doanh nghiép.

Gidng nhu co ché vi dai d3 nhic ¢ Chuong 2, mdi Lép déu ton tai dudi 2 dang:
Ban Dinh Nghia (Definition) dé hé théng doc, va Ban tin V4 (Mutation) dé Al cit
got.

3.1. Lép 1 (Meta & Config) - Can cwdc cdng dan va Tiém thie cta Tri tué
Vi cac hé thong truyén thong, file Config chi chtra vai bién moi truong té nhat
(nhu cong Server hay chudi két ndi DB). Nhung trong SDL, Lép 1 1a mét Global
Singleton (Bién Toan Cuc) dugc nap vao RAM déu tién khi méay chu khoi dong.
Moi Lép khac (Tir 2 dén 8) déu phai ngude nhin Lop 1 dé biét minh dang song
trong bdi canh nao.

Pic biét, day 1a noi chia System Prompt Nguyén thity — kim chi nam dé Al
Copilot khong bao gid di chéch hudng hay bi "do giac".

Ban Pinh Nghia (meta def schema.json)
Hay xem céach chiing ta dinh nghia "Linh hon" cho mét hé théng Quan 1y Tén kho:

{

n.n

"layer": "meta_config",
"version": "1.0.0",

"app_info": {
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"app_1d": "erp_inventory core",
"ui_globals": {
"theme mode": "light",
"primary_color": "#0F62FE"

j
s

// TIEM THUC CUA TRI TUE NHAN TAO (V6 clng quan trong)
"ai_semantic context": {
"persona": "Ban 1a Trg 1y Quan Iy Kho thong minh. Xung 'Em' va goi user la
'Anh/Chi'.",
"business_domain": "Supply Chain, Inventory Management",
"global vocabulary":[
{ "term": "PO", "meaning": "Purchase Order - Pon ddt hang mua" },
{ "term": "Thé kho", "meaning": "So cai ghi nhan lich su XuAt nhap cua mot
mat hang" }
]7
"global_guardrails":[
"TUYET POI KHONG d¢ xuat cac tinh niang lién quan dén Nhan sy hay
Tién luong & day.", '
~ "Moi quy trinh doi s6 lugng ton kho BAT BUQC phai sinh ra ching tu,
CAM stra sd luong truc tiép."
]
s

// CAU DAO NONG (Feature Flags)
"feature flags": {
"enable credit card payment": true,
"strict_negative stock": true

I3

// HANG SO TOAN CUC
"global constants": {
"VAT RATE": 0.1

b
b
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Strc manh ma thuat cua Lop 1:

e Khoa chit nhan thirc (Domain Vocabulary): Khi Giam ddc chat: "Duyét cho
to1 cai thé". Tu "thé" ¢ day la thé ngan hang, thé nhan vién, hay thé kho?
Nho global vocabulary, Al tu "ndy s6": "A, minh dang séng trong App Kho,
'thé' & day 100% la Thé Kho". Su ngd ngan cua Al bi tiéu diét ngay tir vong
gui xe.

e Rio chin Sinh ton (Guardrails): Dong 1énh "CAM sira s6 luong truc tiép" 1a
dao luat t6i cao. Néu mot ong sép ludi biéng bao Al "Viét cho t6i cai API
stra thang sd luong ton kho cho nhanh". Al s& ddi chiéu véi Lép 1 va diu
dang tir chdi: "Da, dé tuan thu nguyén tic ké toan, em khong thé tao API sira
tryc tiép. Em sé& tao ludng sinh Phiéu Piéu Chinh nhé sép?"

Thye chién Mutation: Thay do Xuyén khéng gian

Pang 1a chiéu 28 Tét. Sép mo dién thoai, thdy App van 1a mau Xanh té nhat. Sép
nhin vao khung chat:

"Tro 1y! D6i ngay mau chu dao cua App sang Do cho c¢6 khong khi Tét! A, tam tit
ludn cai cong thanh toan thé tin dung di, d6i tac dang bao 151 rdi!"

Al Copilot tong hop 2 ¥ trén, khong can sira mot dong code React hay Node.js nao.
N6 sinh ra mot Ban tin V4 (Mutation) ném vao Lo Luyén Nguc:

{

"mutation_id": "mut_meta 2026 001",
"layer target": "meta config",
"actions":[
{
"type": "UPDATE UI GLOBALS", ,
"payload": { "primary color": "#D32F2F" } // Mau do Tét
}s

{
"type": "TOGGLE FEATURE FLAG",

"payload": { "flag_key": "enable credit card payment", "enabled": false }
b
]
b
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Sép bam Approve.

Trong dting 0.1 gidy, Core Engine va JSON trong RAM. N6 ban mot ludng tin hi¢u
WebSockets siéu nhe xudng 500 céi trinh duyét va dién thoai dang mé cta nhan
vién trén toan qudc.

BUM! Toan bd man hinh cong ty chdp nhe va chuyén sang mau Po. Cai nuat
"Thanh toan thé" boc hoi khoi giao dién. Khong mot ai phai F5 tai lai trang. Khong
mot server nao phai khoi dong lai.

3.2. Lop 2 (Data Model) - Vat chéat, Tri nhé va Cudc cach mang
Text-to-SQL

Lé6p 1 dé dinh hinh xong bdi canh. Gid chung ta can Thé xac dé luu trix dit liéu.
Suét hang chuc nam qua, cac K§ su (DBA) dung SQL (CREATE TABLE...) dé tao
ra cac bang. Kho ndi, SQL 13 ngdn ngit ciia may méc. Con nguoi doc SQL da nhtrc
dau, Al doc SQL ma thiéu chu thich thi né ciing chang hiéu y nghia nghiép vu ctia
cai cOt status = 4 1a gi.

Lé6p 2 cua SDL dinh nghia lai cach chung ta cdu triic dir liéu. Ching ta khong khai
bao "Bang" (Table). Chiing ta khai bdo Thyc thé Ngit nghia (Semantic Entities).

Ban Dinh Nghia (data_def _schema.json)
Hay xem cach chiing ta dinh nghia Thyc thé "San pham / Hang héa":

{
"layer": "data_ model",
"entities":[
{

"entity i1d": "ent product”,
"table name": "tbl products",

"semantic": {
"description": "Luu trit thong tin nguyén thuy cia hang hoa.",

" n.a nn nan

"synonyms":["hang hoa", "vat tu", "mon hang", "item"]

5
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"fields":[
{

"name": "sku",
"type": "string",
"constraints": { "is_primary": true, "is_unique": true },
"semantic": {
"synonyms": ["ma hang", "ma vach", "ma sku"]
b
s

n.n

"name": "unit_cost",
"type": "decimal",
"constraints": { "min_value": 0 },
"semantic": {
"description": "Gia vén nhap kho trung binh.",
"data sensitivity": "confidential" // QUAN TRONG: Co bao mat dir licu
b
b
I,

"relations":[

{

"relation_id": "rel product to stock",

n.n

"type": "one to_many",

n.n

"target entity": "ent inventory stock",

n.n

"foreign key": "product sku"

Tai sao doan JSON nay lai dugc goi 1a "Vii khi hat nhan" danh sip cac hé théng
Database truyén théng? Vi né mang trong minh 3 phép mau:
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Phép mau 1: Giai ma Ngon ngt Ty nhién (Synonyms Mapping)

Giam ddc chat: "Hom qua nhap bao nhiéu ma vach méi?"".

Tu "ma vach" khong hé ton tai trong Database (tén cot 1a sku). Trong h¢ théng ct,
Al s& bao 15i hodc sinh ra cau query SQL sai bét.

Nhung vé1 SDL, Al tg dong do trong mang synonyms va reo 1én: "Bingo! 'ma
vach' chinh 1a truong . Ttur o, Al tu tin viét ra mot cau 1énh SELECT COUNT((sku)
FROM tbl products chinh x4c 100%. Mo1 khoang céach gitra 161 n61 doi thuong va
SQL d bi san phang.

Phép mau 2: Ké Gac Pén V6 Hinh (Data Sensitivity Guard)

Hay nhin vao thudc tinh cwc ky nhé bé nhung mang quyén lyc sinh sat:
"data_sensitivity": "confidential" nim & truong unit_cost (Gia vén).

Mot nhan vién kho t0 mo chat véi Copilot: "Liét ké cho anh 10 mon hang c6 gia
nhap dét nhat kho xem nao".

Trude khi cau lénh SQL duogc sinh ra, Al ludt qua Lp 2, nhin thiy cai mac
confidential do ruc. N6 1ap trc chui sang Lop 4 (Security) dé kiém tra thé nhan
vién. Khi thay chirc danh chi 14 "Nhén vién Kho", Al mim cudi tir chdi:

"Da, truong dir licu 'Gia von' thude cép do Tuyét Mat. Em khong thé cung cép
thong tin nay cho tai khoan cua anh dugc a."

Khéng can mot dong if-else ndo dugc viét trong ma ngudn. Toan bd logic kiém
soat quyén truy cp dén ting cot (Column-level Security) dugc giai quyét mot cach
thanh lich tuyét d6i ngay & tang Dit liéu Khai béao!

Thwe chién Mutation: Auto-Migration (Dich chuyén cau tric tw dong)

Giam déc Marketing phan nan: "H¢ théng hién tai chua luu duoc sb diém tich Iy
(Loyalty Points). Trg 1y hiy tao thém mot truong 'Piém thudng' vao bang Khach
hang nhé. Nh¢ 1a diém nay khong duoc phép 4m!"

Al phan tich va tung ra mot Ludi dao phau thuat (Mutation):

{

"mutation id": "mut data 042",
"layer target": "data model",
"actions":[
{
"type": "ADD FIELD",
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n.n

"target entity": "ent customer",
"payload": {

n.n

"name": "reward points",

n, n;

"type": "integer",
"constraints": { "default": 0, "min_value": 0 }

}
j
]
b

Giam d6c bam Approve. Mot diéu kinh khung xay ra phia sau hau truong:

Core Engine nhan 1€nh. N6 so sanh ban JSON cii va méi. N6 nhan ra c¢6 1 ¢t duoc
thém vao. Engine tu dong bién dich khdi JSON nay thanh m3 may va bin thang
1énh SQL xubng PostgreSQL:

ALTER TABLE tbl customers ADD COLUMN reward points INT DEFAULT 0
CHECK (reward points >= 0);

Khong mot gad DBA hay Backend Dev nao phai go 1énh di tra dir liéu (Migration)
nira. Bang dit 1i€u chinh thirc c6 thém cdt mo1 trong 0.05 gidy ma khong lam gian
doan bat ky giao dich mua ban nao dang dién ra! Ké tir gidy phut d6, API va Ul da

san sang dé don nhan bién reward points.

LO1 KET CHUONG 3

Bfmg cach tai thiét ké lai cAu trac Siéu dit liéu, chung ta da don sach con duong dé
Tri tué nhan tao c6 thé hiéu hé théng sau sac nhu chinh nguoi ky su tao ra no.

Linh hon (Lép 1) da thiét 1ap xong lan ranh dao dirc va bdi canh.

Thé xac (Lp 2) di viing chéc, biét ty bao vé minh trudc hacker, va ty dong hoa
qua trinh tién héa Database.

Thé nhung, mot khéi dir liéu, du an toan va hoan my dén dau, van 1a mot tha nam
im bat dong. N6 can mot Ctra ngd dé lang nghe ménh 1énh, va nhitng Co bip dé
thue hién cac bién ddi logic phtic tap (nhu tinh thué, trir kho, thanh toan).

Do 1a Iac chiang ta budc vao lanh dia cia Hanh dong. Moi ban 1at sang Chuong 4:
Nio b & Co bap - Cira ngd Al (Lop 3) va Bang chuyén Logic (L6p 5). Noi ching
ta s& xem cach Al co thé tu dong thu thap tham sb va lap ghép cac ham tinh toan
phuc tap lai voi nhau nhanh nhu choi trd xép hinh Lego!

29


mailto:congvt@mobiluck.vn

Sach dwgrc viét bing AL Moi gach d4, gép ¥ va thao ludn xin vui long giri vé:

E( Email: congvt@mobiluck.vn

Chuwong 4: N&o bd & Co bép - Clra ngd Al (Lop 3) va Bang
chuyén Logic (L&p 5)

4.1. Lop 3 (Functional & Semantic) - Clra ngd Tri tué (The Al Gateway)
L6p 3 khong chira giao dién, ciing khong truc tiép goi Database. N6 dong vai tro 1a
"Ban Menu ctia Nha hang". Ca Con nguoi va Al déu phai nhin vao Ban Menu nay
dé biét hé thong c6 thé lam duoc nhing gi, va 1am nhu thé nao.

Pbi véi Al, Lop 3 cung cap mot chuan cdu tric vi dai mang tén Function Calling
(Khuon mau ép kiéu Goi Ham).

Ban Dinh Nghia (func_def _schema.json)
Hay xem cach chung ta dinh nghia tinh ning "Diéu chuyén hang héa giita cac kho"
cho AI hiéu:

"layer": "functional semantic",
"features":[

"feature 1d": "feat create transfer",
"name": "Tao phi€u di€u chuyén ndi bg",

// 1. TU KHOA BAT MACH Y PINH (Intent Triggers)
"semantic": {
"description": "Di chuyén vat tu tir kho nay sang kho khac. Dung khi phan
bd hang tir Kho tong vé cac Kho chi nhanh.",
"intent triggers":["chuyén hang", "diéu chuyén", "phin b6 vat tu", "day
hang"]
s

// 2. KHUON MAU EP KIEU CHO Al (AI Tool Schema)
// Céu tric nay twong thich 100% v&i chuan OpenAl / Anthropic
"ai_tool schema": {
"name": "execute transfer order",
"description": "Sir dung céng cu nay khi ngudi ding mudn chuyén hang.
Phai thu thap da 4 tham s4.",
"parameters": {

30


mailto:congvt@mobiluck.vn

Sach dwgrc viét bing AL Moi gach d4, gép ¥ va thao ludn xin vui long giri vé:

E( Email: congvt@mobiluck.vn

n.n

"type": "object",
"properties": {
"sku": { "type": "string", "description": "M4 vach cta san pham" },
"qty": { "type": "number", "description": "Sé luong can chuyén" },
"from wh": { "type": "string", "description": "M4 kho xuét di" },
"to_ wh": { "type": "string", "description": "M4 kho nhan vé&" }
s
"required": ["sku", "qty", "from_wh", "to wh"]
b
s

// 3. PIEM CHAM LIEN KET (References)
"references": {
"action_api": "@api:submit_transfer", // Goi xudng Lop 5 néu Al da
gom du tham s6
"ui_page ref": "@page:page transfer form", // Bat man hinh nay lén néu
User thich nhap tay
"required_permission": "@perm:transfer write" // Rao chan bao mat Lop 4

}
j
]
b

Ma thuat Ctra ngd (The Gateway Magic):
Hay tudng twong mot anh thit kho dang dimg gitta sin, md hoéi nhé nhai, hai tay
dang bung bé hang héa. Anh ta khong thé rat dién thoai ra bam timg form mot.
Anh ta chi bat ghi am va hét vao dién thoai:
"Tro 1y oi, kho Sai Gon dang thiéu hang, day gip 50 thung mi Hao Héao tir Kho
Téng sang kho Sai Gon cho anh nhé!"
Chuyén gi xay ra trong Lop 3?7
e Bit Y Pinh (Intent Matching): Khung chat nhan doan text 1on xon. Trinh
NLP quét mang intent_triggers. N6 khung lai & tir khoa "ddy gip... sang".
N6 xéc dinh ngay: User mudn dung tinh ning feat create_transfer.
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e Ep Kiéu Dir Liéu (Parameter Extraction): Al nhin vao ai_tool schema. Bang
s thong minh xuét ching cia LLM, né tu dong boc tach ciu noi 1ong cua
anh thi kho thanh m¢t khdi JSON hoan hao:

o sku: "Mi Hao Hao" -> Al tu tra tir dién DB ra ma "HH-01"
o qty: 50

o from wh: "Kho Tong" -> Ma "WH-MAIN"

o to_wh: "Kho Sai Gon" -> Ma "WH-SGN"

e Thuc thi khong dau (Headless Execution): Al thdy d3 du 4 tham s6 required.
N6 lap tic dong goi dir libu va ban thing mot 1énh POST vao API
(@api:submit_transfer ctia Lop 5.

Anh thu kho khong can cham vao mot nat bam nao. Khong can mo giao dién. Al
da lam thay toan bd tac vu nhap li¢u!
Nhung cuc dir liéu d6 di dau? N6 chay vao Lép 5 - Co bap cua hé thong.

4.2. Lép 5 (Workflow & Service) - Bang chuyén Logic (The Muscle)

Khi mot cuc dir li€u bay vao Backend, thay vi kich hoat mot mé code C# hay Java
dan xen cac 1énh SQL d& bi tan cong (Injection), OMNI Schema hirng né bang mot
Bing chuyén (Workflow).

Bing chuyén nay 13 mot mang cac Budc (Steps) chay tuan tu tir trén xubng dudi,
duogc lién két voi nhau bang ca phap ndi suy {{...}}.

Ban Dinh Nghia (flow_def_schema.json)

Hay xem cach chung ta dinh nghia Logic "Diéu chuyén hang" ma khong can code
Backend:

{

n,.n

"layer": "workflow service",

"endpoints":[
{
"endpoint 1d": "api submit transfer",
"method": "POST",
"path": "/api/v1/inventory/transfer",
"workflow ref": "wf process transfer",

32


mailto:congvt@mobiluck.vn

Sach dwgrc viét bing AL Moi gach d4, gép ¥ va thao ludn xin vui long giri vé:

E( Email: congvt@mobiluck.vn

"ai_context": {
"side effects":["mutates db", "affects stock"]// Canh bao cho Al

h
}
]7

"workflows":[
{
"workflow id": "wf process transfer",
"transactional": true, / ALL OR NOTHING: Kich hoat Transaction cua
Database

"steps":[
// BUOC 1: Truy van ton kho hién tai & Kho Ngudn
{
"step 1d": "stepl check stock",
"action": "db_query",
"entity": "@entity:inventory stock",
"where": "sku == '{{$.request.body.sku}}' AND wh code ==
"{{$.request.body.from wh}}",
"single": true,
"on_empty": {
"action": "throw_error",
"message": "San pham khong ton tai & Kho ngudn!"
b
s

// BUOC 2: R& nhanh Logic (If/Else) - Kiém tra s6 lugng

{
"step 1d": "step2 validate qty",
"action": "condition",
"if": "{{$.steps.stepl check stock.result.qty}} < {{$.request.body.qty}}",
"then": {
"action": "throw_error",
"message": "Toén kho khong du dé diéu chuyén. Chi con
{{$.steps.stepl check stock.result.qty}} thung!"

}
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I3

// BUGC 3: Trir hang & Kho Nguén
{
"step 1d": "step3 deduct source",
"action": "db_update",
"entity": "@entity:inventory stock",
"where": "id == "{{$.steps.stepl check stock.result.id}}"",
"update": {
"qty": "{{ math.subtract($.steps.stepl check stock.result.qty,
$.request.body.qty) }}"

}
I3

// BUOC 4: Cong hang vao Kho Dich
{

"step 1d": "step4 add destination",

"action": "db_update",

"entity": "@entity:inventory stock",

"where": "sku == '{{$.request.body.sku}}' AND wh code ==
"{{$.request.body.to_ wh}}",
"update": {
"qty": "{{ math.add(CURRENT QTY, $.request.body.qty) }}"

Ma thuat Bang chuyén (The Conveyor Belt Magic):
Ban vira doc xong mét ludng Backend chuan mirc Enterprise (Doanh nghiép). Hay
xem nhitng quyén ning huy diét md ngudn ma cau trac JSON nay mang lai:
e Auto-Routing (Pinh tuyén tu dong): Ngay khi Core Engine doc JSON nay,
cong POST /api/v1/inventory/transfer tu dong duoc mé ra don 16ng request.
Developer khong can cau hinh Router.
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e Data Interpolation (NOi suy xuyén khong gian): Hay nhin vao Step 2. No
dung ct phap {{$.steps.stepl check stock.result.qty}}. N6 tu dong tho tay
vao gid két qua cia Budc 1, 16i bién qty ra dé so sanh. Pay chinh 1a Lap
trinh Khai bao (Declarative Programming) dat dén dinh cao.

e Tinh Toan ven Tuyét ddi (Atomic Transactions): Chil y co "transactional":
true & dau Workflow. Gia str hé thong chay tron tru qua Buéc 1, Budc 2,
Budc 3 (P trir 50 thung ¢ Kho Tong). Nhung vira sang Budc 4 (Dinh cong
vao Kho Sai Gon) thi... Cap quang dat, may chu tit phup!

Trong hé thong code tay kém chét luong, 50 thung hang nay sé "bdc hoi"
vinh vién khéi cong ty.

Nhung ¢ day, khi Engine khoi dong lai, co Transactional phat huy tac dung.
N6 nhan ra chudi chua hoan thanh, né ty dong ving lénh ROLLBACK
xubng PostgreSQL. 50 thung hang dugc hoan tra lai cho Kho Tong nguyén
ven. Dit liéu ké toan khong bao gio 1éch 1 xu!

e Nhan thic Rui ro ciia AI (Al Guardrails): O phan Endpoint, c6 mang
"side effects": ["mutates db"]. Truéc khi Al quyét dinh ban 1énh cta anh
thii kho, né doc thdy cd nay. N6 biét hanh dong nay sé gay bién doi thé gisi
vat ly.

Thay vi chay ludn, Al can trong chat lai mgt cau dé chét ha:
"Sép oi, em d3 tao xong 1énh. Lénh ndy s& lam trir di 50 thung Hao Hao &
Kho Téng. Sép xac nhan xuét kho nhé?"

MGt sy an toan tuyét ddi ma khong mdt hé théng hard-code nao tu dong c6 duogc!

4.3. Thwe chién Mutation: Stra dbi Logic "Gitra khéng trung"

Day la luc Software 3.0 thé hién strc manh vuot thoi gian cila minh.

Tinh huéng khan cép:

Giam ddc phat hién ra mot 16 hong. Nhan vién dang tao cac phiéu diéu chuyén cho
nhitng san pham... sap hét han, tong khtr rac tir kho nay sang kho khac.

Giam dbc ra 1énh cho AI Copilot: "Tir nay, khi tao 1énh diéu chuyén, hiy kiém tra
ngdy hét han ciia san pham. Néu san phiam con han duédi 30 ngay, CAM KHONG
CHO CHUYEN!"
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Néu 1a hé théng cii: Truong nhom Backend phai mé source code -> Tim ludng
Transfer -> Viét 1énh SQL Join 1y ngay hét han -> Thém if/else -> Viét Unit Test
> T4t server -> Deploy. Mat ntra ngdy lam viéc.

Trong Software 3.0, Al Copilot phan tich ludng wf process_transfer hién tai. N6
nhén ra chi can chén thém 1 Budc kiém tra (Condition Step) vao ngay sau Buéc 1.
Al tung ra mot Ban tin V4 (Mutation Delta):

{

"mutation_id": "mut_flow 2026 099",

"layer target": "workflow service",

"ai_reasoning": "Giam dbc yéu cau cam diéu chuyén hang can date (< 30 ngay).
T6i chén thém mot Step kiém tra diéu kién ngay sau khi query thong tin t6n kho
& Bude 1.",

"actions":[
{
"type": "INSERT STEP",
"target workflow": "wf process transfer", _’
"insert_after step": "stepl check stock", // DIEM NEO TQA DO

"payload": {
"step i1d": "stepl 5 check expiry",
"action": "condition",
// Noi suy toan hoc: Tinh khoang cach giita ngay hét han va Hom nay
"if': "{{ date.diff days($.steps.stepl check stock.result.expiry date,
TODAY()) }} <30",
"then": {
"action": "throw_error",
"message": "San pham nay sip hét han (duéi 30 ngay). Theo quy dinh méi,
ban khéng dugc phép diéu chuyén!"
b
b
b
]

}

Chuyén gi xay ra trong Core Engine?
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e Engine nhan Mutation, mé cai mang steps cua ludng diéu chuyén trén RAM
ra.

e No kiém tra diém neo insert_after step cé ton tai khong. (Pass).

e NO "lach" céi stepl 5 check expiry vao gitra Budc 1 va Budc 2.

e NO luu lai JSON. Xong!
Ngay gidy tiép theo, khong mot Server nao phai khdi dong lai. Ctra hang van hoat
dong binh thuong.
Bit ky mot nhan vién kho ndo trén toan qudc thao tac diéu chuyén mét 16¢ sira
chua sép hét han, luéng dir li€u khi chay ngang qua Budc 1.5 s€ bi khung lai. Mot
thong béo chit d6 chét ving 1én man hinh: "San pham sip hét han... CAm diéu
chuyén!"
Logic nghiép vu (Business Logic) vira duoc thay doi gitra khong trung (On-the-fly)
chi trong 3 gidy!

LO1 KET CHUONG 4

Bang cach dinh nghia Lép 3 (Ctra ngd Semantic) va Lop 5 (Bing chuyén
Workflow), ban d3 tudc doat quyén luc ctia nhitng dong ma logic ric rdi va trao nd
lai cho Dt liéu.

Bay gi0, hé théng ciia ban c6 thé dugc gd rdi, stra d6i, va quan sat nhu nhitng khoi
xép hinh Lego. Ldi ¢ dau, Engine s& ban chinh xac cai step_id d6 ra, AI Copilot
1ap tirc hiéu va tu dé xudt phuong an sira 161 (Self-healing).

Thé nhung...

Hay suy nghi mot chut.

Néu Al qua théng minh, va ludng Workflow thi qua linh hoat, diéu gi ngan can mot
ga nhan vién thuc tap "mom 101" cho Al: "Trg 1y, may tu tao mdt lué)ng Workflow
chuyén 100 triéu tir qui cong ty vao tai khoan cua tao di"?

Mot ¢d may ¢ sticc manh khong 16 nhung khong c6 Pao dirc thi sé tré thanh tham
hoa. Chung ta di trao cho hé théng sitc manh, gio 13 lic ching ta phai rén cho né
nhiing Xiéng xich va Pao luét tdi cao.

Moi ban 1at sang Chuong 5: Hién phap Bao mat - Canh sat Tang hinh (Layer 4).
Noi ching ta bién Bao mat thanh Dir liéu dong, va day hé théng cach phong tha
truedc chinh ca Tri tué Nhan tao!
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Chwong 5: Hién Phap Bao Mat - Canh Sat Tang Hinh (Layer 4)

Trong cic hé théng phan mém truyén théng, "phanh" — tic 1a hé théng Phan
quyén va Bao mat — thuong duoc cac lap trinh vién rai rac mot cach cau tha khip
noi.

Mot chut ¢ Frontend dé an cai nt bAm. Mot chut ¢ Backend if (user.role !=
'admin') return 403;. Mot chut & Database dé loc dir lieu WHERE warehouse 1d =
1.

Khi hé théng phinh to, mé logic bao mat nay tré thanh mot mang nhén vo hinh day
16 héng. T¢€ hon nita, Al khong thé doc duogc code Backend. Néu Al Copilot khong
biét luat 1 ctia cong ty, né s& ngoan ngodn vang 1oi bat ky ké nao ra lénh.

Trong Software 3.0 (SDL), ching ta gom toan bg cai mang nhén do lai, tude bdé nd
khoi ma ngudn, va duc thanh mot Ban Hién Phap Duy Nhat: Lép 4 - Security &
Policy.

Bat ky mot 1énh goi API nao tir Giao dién, hay bat ky mot suy nghi nao tir Al
Copilot muén cham vao Database, DPEU BAT BUOC PHAI BI QUA LGP LOC
NAY.

5.1. Giai phau Lop 4: BO Luat JSON va ABAC (Phan quyén Dang)

Chung ta khong chi dung RBAC (Phan quyén theo Vai tro kiéu cii nhu
Admin/User). Chung ta két hop né vdi ABAC (Attribute-Based Access Control -
Phéan quyén theo Thudc tinh dong).

Ban Dinh Nghia (sec_def schema.json)

Hay xem cach chung ta ban hanh Pao luat bao v¢ dir liéu Kho bai br?lng JSON:
{

n.n

"layer": "security policy",
"version": "1.0.0",

//' 1. QUYEN HAT NHAN (Atomic Permissions)
"permissions":| ’ ’
{ "perm_id": "receipt:read", "description": "Xem danh sach va chi ti€t phiéu
kho" },
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{ "perm_id": "receipt:approve", "description": "Duyét phiéu kho (Chét di
ligu)" }

1,

// 2. VAI TRO (Roles - Pong goi quyén han)
"roles":[
{
"role 1d": "role warehouse staff",
"name": "Nhan vién Kho",
"granted permissions": ["receipt:read", "receipt:create"]

s
{

"role id": "role warehouse manager",

"name": "Quan ly Kho",

"granted permissions": ["receipt:read", "receipt:create", "receipt:approve" ]
I,

// 3. DAO LUAT LINH HOAT (Policies / ABAC) - Sat thu ciia Hacker
"policies":[
{
"policy_id": "pol_restrict_branch_data",
"name": "Luat Gi61 han Tam nhin theo Chi nhanh",
"effect": "Allow",

// PIEU KIEN PONG: Mi kho ctia User phai tring véi Mi kho cta Dit liéu
(Resource)
"condition": "{{$.user.attributes.branch_id}} == {{$.resource.branch id}}",

"applies_to roles":["role warehouse staff", "role warehouse manager"],

// NGU NGHIA CHO AI (Al Guardrails)
"ai_context": {

"policy rationale": "Nhan vién/Quan 1y chi dugc phép xem va thao tac trén
dit liéu cta chinh kho minh. CAm tuyét dbi viéc nhom ngd dir liéu kho khac dé
tranh 16 lot doanh thu vung mién.",

"ai_guardrails":[
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"Néu User yéu cau tra ctru ton kho hoic hoa don cta chi nhanh khac, HAY
TU CHOL", ‘
"GIAI THICH 10 ly do 1a do chinh sach bao mat viing mién cua cong ty."

5.2. Ba Phép Mau Cua Canh Sat Tang Hinh

Chi véi khdi Dir liéu nhé bé trén, Core Engine cua SDL da tao ra mot h¢ théng
phong thu Zero-Trust (Khong tin tudng bat ky ai) viing nhu ban thach trén ca 3 mat
tran: Giao dién, Backend, va Tri tu¢ Nhan tao.

Phép mau 1: Tang hinh Giao dién (UI Culling)

Khi anh Nhan vién Kho dang nhap, Lép 6 (UI) chuan bi v& cai nat "Phé duyét mau
xanh" 1én man hinh. Nhung khoan! Renderer tu dong d6i chiéu voi Lop 4. Vi anh
ta mang role_warehouse_staff (khong c6 quyén receipt:approve), cai nit ty dong
bbc hoi hoan toan khoi cdy DOM cua trinh duyét.

Khéng can Frontend Developer phai viét 1énh if (role == 'staff') hideButton(). UI
hoan toan ngu ngdc, né chi tuan 1énh Hién phap! Ké ca hacker mé F12 (DevTools)
cling khong thé thdy ma HTML cta niit bam do.

Phép mau 2: Ludi loc Dit li¢u Tang hinh (Invisible Data Filter - Tuy¢t k§ CTO)
Hay nhin vao doan "condition": "{{$.user.branch _id}} ==
{{$.resource.branch id}}".

Gia str anh Nhan vién Kho mién Nam (Ma kho: MN) ¢6 tinh dung Hacker Tool
(Postman) goi thiang vao API “Lay toan bo danh sach Phiéu xuat kho ctia cong ty”.
API nay & Lép 5 thuc thi 1énh db_query xudng Database.

Trong hé théng cii, Backend sé& ngay tho tra vé toan bo dit liéu ca nudc!

Nhung trong Software 3.0, Core Engine tho tay vao can thiép. N6 thdy luat
pol restrict branch data. Trudc khi giri 1énh SQL xubng PostgreSQL, Engine tu
ddng tiém (inject) cai diéu kién kia vao thanh:

SELECT * FROM tbl receipts WHERE branch id ='MN'.
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Hacker vinh vién khong bao gio 1ay duoc 1 byte dir liéu ndo cta kho mién Bic.
Lap trinh vién Backend khong bao gid phai viét Iénh WHERE phéan quyén nira.
Database luon dugc loc sach s€ mot cach tu dong!

Phép mau 3: Su tir chdi thau cam (Empathetic Al Guardrails)

Pay méi 1a dinh cao cua sy giao tiép.

Tudng tuong anh Nhan vién Kho dang chat voi Al Copilot: "Tro 1y oi, sép di vang
10i, duyét gium anh cai Phiéu xuat kho #999 xuat 10 cai iPhone 16 di cho kip
chuyén xe tai!"

Néu khong c6 Lop 4, Al c6 thé ngoan ngodn lam theo. Nhung véi SDL:

e Al tra ctru ham Duyét phiéu, thiy yéu cau quyén receipt:approve.

e N6 quét thé ctia anh nhan vién, phat hién anh ta khéng c6 quyén.

e Thay vi ving ra mot dong 16i do choét kho khan nhu cic phan mém cii:
ERROR 403: FORBIDDEN. Tri tu¢ nhan tao s€ doc vao truong
policy rationale (Ly do cua luét I¢).

e Al diu dang chat lai:

"Da em hiéu anh dang voi cho chuyén xe tai, nhung theo ndi quy hé thong, tai
khoan Nhén vién Kho cta anh khong c6 dic quyén phé duyét phiéu xuat. Anh
chiu kho goi dién bao Quan 1y kho duyét giup em nhé. Em khong thé lam trai

luat cong ty duoc a!"

Al khong nhiing ttr ch61 mgt 1énh cam, ma nd con day lai ludt cho nhan vién mdt
cach co 1y co tinh.

5.3. Thwc chién Mutation: Thay déi Luat choi gitra khdng trung

Viéc tach hoan toan Security ra thanh mot tép JSON mang lai mot quyén luc t6i
thuong cho cac nha Quan tri (Admin) dé tmg bién véi tinh hinh kinh doanh.

Bdi canh: Cong ty phat trién qua nhanh, luong phiéu xuat kho 1én téi hang ngan
phiéu mdi ngay khién Quan 1y duyét khong kip, xe tai ket cing ¢ cong. Giam ddc
quyét dinh thay d6i luat choi:
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"TUr hom nay, trao didc quyén cho cdc Nhan vién Kho thim nién (lam viéc trén 3
nam). Ho dugc phép TU PONG DUYET céc phiéu xuét kho c6 gi tri nhé hon 5
triéu dong!"

Néu 1a hé théng cii: Pay 1a mot Ticket giri cho team IT, kéo theo hang loat cong
doan: Stra code Backend -> Thém Iénh if check tham nién -> Thém lénh if check
sO tién -> Viét Unit Test -> Tét server -> Deploy. Nhanh nhat mat 3 ngay.
Trong Software 3.0, Giam déc go 1énh nay vao khung chat. Al Copilot (véi tu cach
Kién trac su) 1ap tirc thao ra mot Ban tin Va Hién phap (Mutation Payload):
{
"mutation id": "mut _sec 2026 099",
"layer target": "security policy", ‘ , ‘ , ‘
"ai_reasoning": "Giam tai cho Quan ly bang cach cap quyén duyét phi€u c6 diéu
kién cho nhan vién tham nién cao.",

"actions":[
{
"type": "ADD POLICY™",
"payload": {

"policy id": "pol auto approve senior staff",
"effect": "Allow",

// BIEU THUC LOGIC BONG: So sanh User va Dit liéu (Resource)
"condition": "{{$.user.attributes.seniority years}} >= 3 &&
{{$.resource.total amount}} <= 5000000",

"applies to roles":["role warehouse staff"],
"granted permissions override": ["receipt:approve"] // Cap quyén dot xuat
b
}
]
b

Giam dbc bam Approve. Ngay 1ap tirc, ban tin ndy dugc va vao Lép 4. Nhimg diéu
ky diéu sau ddy dong loat kich hoat trong 0.001 gidy trén toan qubc:
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e Mot anh Nhén vién Kho tham nién 4 nim dang md man hinh mot phiéu xuét
kho tri gia 3.000.000d. Ty nhién, cai nit [PHE DUYET] mau xanh lée sang
va hién ra trén man hinh cta anh ta (boi vi Frontend doc L6p 4 va thiy anh
ta vira thoa man condition).

e Cung lic d6, mot anh nhan vién méi vao lam 1 nim, mé dung céi phiéu do
ra. Man hinh cta anh ta KHONG HE c6 nait Phé duyét!

e Anh nhan vién thAm nién 4 nam dic ¥, dinh duyét luon mdt cai phiéu 15
triéu dong. Anh bam nut (hodc nho Al). Core Engine chan lai cai ram! Lop 4
danh gia total amount <= 5000000 1a FALSE. API tra vé 16i, va Al nhéc
nho: "Phiéu nay qua 5 triéu, anh van phai nho Quan 1y duyét nhé."

Luat 1€ cua doanh nghi¢p (Business Rules) vira duogc udn nin va ap dung Ién hang
ngan con ngudi ngay 1ap tirc ma khong can viét thém mot dong code C#/Java hay
React nao!

LOI KET CHUONG 5

Bang cach dac két Security thanh JSON, ban d3 bién L6p 4 thanh mot Mang loc
Kim cuong (Diamond Mesh). Moi hat ditr li¢u di ra (Database -> UI), moi hat dir
lidu di vao (UI -> API), va moi suy nghi ctia Al (Copilot -> Backend) déu bj Mang
loc nay kiém duyét mot cach tan nhan, minh bach va chinh xac tuyét doi.
Su toan my cta hé théng ngam da hoan tt!

e Lop 1: Bdi canh va Linh hon.

e L&p 2: Thé xac va Tri nhé (Database).

e Lop3 & 5: Curangd Al va Co bip ludng Logic.

e Lop 4: Hién phap Bao mat.
Tat ca nhiing gi chung ta can bay gid 13 moét Khudén mat. Mot 16p da thit dé con
nguoi (nhitng ké khong biét chat vai Al) c6 thé dung ngén tay cham vao, luét, va
nhap liéu mdt cach muot ma nhéat. Nhung ching ta sé khong thué doi ngli Frontend
dé code man hinh nita. Ching ta s& dé Server tu diéu khién giao dién!
Mo1 ban budc sang Chuong 6: Lop 6 - Giao dién Ty sinh (Generative UI) va Ngh¢
thuat Server-Driven Ul Noi Frontend Developer chinh thitc nhudng chd cho Tri
tué Nhan tao!
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Chuwong 6: Khuén Mat Clia Hé Théng - Giao Dién Ty Sinh (Layer
6)

Triét Iy cua Lép 6 rat tan nhan: Toan bd tmg dung Web hay Mobile cta ban gio
day chi la nhing "Ga Kho" (Dumb Renderers).

Trinh duyét hay App dién thoai khong chira bat ky logic nghiép vu nao, khéng hé
biét form nay c6 bao nhiéu trudng, nat baAm nay mau gi. Ching chi lam déng mot
viéc duy nhat: Tai file JSON Lép 6 tir Server vé va "V&" 1én man hinh.

6.1. Giai phau L&p 6: Ban thiét ké cta Hinh hai

Hay xem céach ching ta dinh nghia "Man hinh Chi tiét Pon Ban Hang" bang Dir
liéu tinh, khéng can mot dong ma React.js hay HTML nao:

{

n.n

"layer": "ui_presentation",
"pages":[
{
"page id": "page sales order detail",
"route": "/sales/orders/:order_id",
"name": "Chi tiét Pon Ban Hang",

// 1. GOI DU LIEU TRUOC KHI VE (Data Fetching)
"data sources": {
"order data": {
"type": "call api",
"endpoint_ref": "@api:get order detail",
"params": { "id": "{{$.url.params.order id}}" }

b
}s
// 2. BO CUC MAN HINH (Layout Grid 12 Cot)
"layout": {

thpeﬂ: "grid!l’

"columns": 12,

// 3. THANH PHAN HIEN THI (Components)
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"components":[
{
"component id": "comp btn cancel order",
"type": "button",
"grid_span": 12,

// TROI BUQC DU LIEU PONG (Data Binding)
"visibility condition": "{{$.data.order data.status}} !='CANCELED",

"props": {
"label": "Huy Pon Hang",
"color": "danger",
"icon": "trash-2",

// PHAN XA SU KIEN (Events)
"on_click": {
"action": "call workflow",
"workflow ref": "@workflow:wf cancel sales order",

"payload": { "order id": "{{$.data.order data.id}}" }

b
s

// 4. DOl MAT CUA TRI TUE NHAN TAO (AI RPA Agent)
"accessibility": {

hang. Chi hién thi khi don chua bi huy."

"ai_action_description": "Nhan nut nay dé thuc thi ludng Huy don ban

Ma thuat Hinh hai (The Presentation Magic):
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Hay boc tach doan JSON trén dé thay su vi dai cua viéc bién Giao dién thanh D
liéu:

Phép mau 1: Write Once, Render Anywhere (Viét mot 1an, V& moi noi)

Khi file JSON nay dugc luu, Trinh thong dich (Renderer) trén Web dung React s€
doc type: "button" va v& ra mot thé <button class="btn-danger">. Ban xubéng App
Mobile, Flutter/SwiftUI ty dong hiéu va map thang ra Native Button cia
10S/Android.

Ban ddi ndt tir mau do (danger) sang mau xanh (success) trong JSON, 1ap tirc Web,
i0S, Android, may quét ma vach (PDA) cia toan cong ty dong loat d6i mau trong
chua toi 0.05 gidy ma khong cAn mot ban cap nhat tng dung nio!

Phép mau 2: Generative Ul (Giao dién Tu sinh bdi Al)

Trong Vong lip Ty kha trinh (Chuong 2), khi Giam déc yéu cau Al thém cot
expiry date vao L6p 2 (Data Model), Al biét thira cot ndy can dugce con ngudi
nhap li¢u.

Al lap tirc phi thang sang Lop 6, tu dong chén thém mot khdi JSON: {"type":
"date picker", "bind to": "expiry date"}.

Bum! MGt 6 chon ngay thang tuyét dep tu dong moc ra trén man hinh Form nhap
lidu. Al tyu thiét ké, tu sinh UI dua trén sy thau hiéu vé ciu trac CSDL!

Phép mau 3: Data-Binding Pong (Su sdng ctia Giao dién)

Hay nhin vao doan visibility condition. Cai ntit "Huy Pon" nay khong tinh. N6 bi
tr6i budc bsi biéu thirc nodi suy: Chi hién lén khi trang thai don hang khac
'CANCELED'.

Giao dién gio ddy "tho" cung nhip v6i Dit liéu. Khi Giam d6c bam Huy, status
dudi Database bién thanh CANCELED, RAM cta man hinh cap nhat, cai nut 1ap
tirc bdc hoi khoi man hinh ma khong can goi API tai lai trang!

6.2. D6i Mat Cda Tri Tué: Accessibility & Al Vision

Co6 mot thudc tinh cuc ky nho bé nhung mang y nghia rang dong trong doan JSON
trén: "accessibility".

Trudc day, cac thé aria label duoc sinh ra dé hd trg nhitng nguoi khiém thi dung
phan mém doc man hinh (Screen Reader). Nhung trong Software 3.0, nguoi ding
khiém thi 16n nhat va quyén lyc nhét cta hé thong chinh 1a... cac Al Copilot.
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Khi Giam ddc gd vao khung chat: "Trg 1y, hity cho t0i cai don hang nay di".
Lam sao Al biét phai 1am gi néu sép dang ludi khong mudn nhap ID don hang vao
khung chat? Al s& lam mdt man do thuét: Thao tac truc tiép trén giao di¢n thay cho
con nguoi (RPA - Robotic Process Automation).
e Al "nhin" vao Lép 6. N6 khong thidy mau sac hay pixel nhu mat ngudi, nd
quét ciu trac cay JSON ctia man hinh sép dang mo.
e No doc vao trudng "ai_action description": "Nhan nat nay dé thuc thi ludng
Huy don ban hang".
e Alreo lén: "A, day la cai ntit sép mudn bam!"
e Al tu dong trich Xuét order id tor man hinh hién tai, va kich hoat ngﬁm su
kién ctia khbi JSON do.
Néu ban dang nhin man hinh lac do, ban s€ théy cai nut "Huy PBon" ty dong lin
xuéng (hiéu tng click), mot vong tron loading quay quay, va don hang bi hay ngay
truéc mat ban y nhu c6 mot "bong ma" vira click chudt thay ban!
Chung ta di ban cho AI mot d6i mét va nhitng ngén tay vo hinh dé thao tac trong
thé gidi phan mém.

6.3. Thuwc chién Mutation: Thay Rudt Giao Dién Gitra Khéng Trung
(Hot-Patching)

Tinh huéng khan cép:

Pang trong gid cao diém Flash Sale (L& hoi Mua sim). Trudng phong Kinh doanh
phat hién ra mot tham hoa: Nhan vién thu ngan lién tuc quén nhap Ma giam gia
(Promo Code) vi cai 6 nhip ma bi gidu tit trong mot Tab phu ctia man hinh!

Anh ta hdt hoang nhin cho Al Copilot:

"Tro 1y oi! Gap gap! L6i ngay cai 6 nhap Ma Giam Gia ra ngoai man hinh chinh,
dat n6 ngay BEN TREN cai nat Hiy Pon cho dé nhin. Lam ngay lap tic kéo
khéch chui!"

Néu 1a hé théng code cii: Frontend Dev dang ngu trua phai bat diy, md React ra,
cut/paste component <Promolnput />, compile code, build Docker, ddy 1én server,
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va nan ni 700 thu ngan trén toan qudc an Ctrl + F5 dé tai lai trang. Tén it nhat 30
phut, cong ty mat hang tram triéu tién doanh thu.

V61 Software 3.0, Al Copilot nhén 1€nh, phan tich cay DOM cua Lép 6, xac dinh
toa d6 diém neo (Anchor) va tung ra mot ca Mutation (Ban vé UI) siéu téc do:

{

"mutation id": "mut ui 2026 088",

"layer target": "ui presentation",

"ai_reasoning": "Sép yéu cau dua 6 nhap ma gidm gia ra ngoai man hinh chinh.
To1 chén n6 vao ngay trude nut Huy don.",

"actions":[
{
"type": "INSERT COMPONENT",

"target page": "page sales order detail",

// DPIEM NEO TOA PO VI PAI (Anchor Key)
"insert before component": "comp btn cancel order",

"payload": {

"component id": "comp input promo code",

"type": "text_input",

"erid_span": 12,

"propsl': {
"label": "Ma Giam Gié (Voucher)",
"placeholder": "Nhap ma khuyén mai vao day...",
"icon": "tag"

Chuyén gi xay ra trong Core Engine? (Phép mau ctua Real-time Micro-patching)
Ngay khi Truong phong bam "Approve", Core Engine lam mot viéc khién gidi
Frontend toan ciu phai nga mii:
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e Va Giao Dién Xuyén Khong Gian: Engine chén khéi JSON trén vao ngay
trude nit Huy Pon trong RAM cia may chu.
e WebSockets Broadcaster: N6 KHONG gti lai toan b file JSON ning hang
MB xudng may khach. N6 chi ding WebSocket ban diing mot dong 1énh
"V4" (Delta Patch) ning khoang 50 bytes xudng 700 cai trinh duyét Web va
1Pad ngoai ctra hang.
e Phan xa May khéach (Client Reactivity): Céc thiét bi nhan duoc lénh va.
Engine UI trén may khach lap tirc tinh toan DOM Ao va re-render (v& lai).
BUM! Ngay lap tirc, trudc mat hang traim nhéan vién thu ngan dang hi huc bam
may, mot 6 nhdp "Ma Giam Gid" tuyét dep tu dong truot xuéng va xuét hién ngay
trén nit Huy Don.
Khong mot ai phai F5. Khong ai bi gian doan cong viéc dang nhap dé. Giao di¢n
thay ddi theo thoi gian thyc mdt cach muot ma & tde do 601fps!

LOI KET CHUONG 6

Véi Lép 6 (UI Presentation), chung ta dd két 1idu sy cing nhéc cua Frontend
truyén théng. Giao dién gio day tré nén 1ong 1éo (Loosely coupled), linh hoat nhur
nuée, va co thé duoc Tri tué Nhan tao nhao nin thay doi ting gidy tuy theo nhu
cau kinh doanh ryc ltra ctia doanh nghiép.

T4t ca nhitng gi xay ra bén trong cong ty cua ban di duoc kiém soat hoan hao tir
Lop 1 dén Lép 6. Ban c6 mot ¢d may thong minh, an toan, va giao dién tuyét dep.
Nhung, thé giéi kinh doanh khong bao gid dung lai & canh cira van phong. Dé
cong ty van hanh, tng dung phai biét "néi chuyén" voi ngan hang, voi don vi van
chuyén (Giao Hang Nhanh), v6i co quan thué... Va né phai biét xir Iy hang triéu dit
liéu mdi dém ma khong lam sip RAM.

Moi ban budc sang Chuong 7: Phan Xa Ngoai Bién - Tich hop Hé than kinh
(Layer 7) va C6 May Cay Pém (Layer 8).

Noi OMNI Schema dap tan sy cing nhic caa API truyén thdng, bién tmg dung
thanh mot sinh vét song thuc suy!

49


mailto:congvt@mobiluck.vn

Sach dwgrc viét bing AL Moi gach d4, gép ¥ va thao ludn xin vui long giri vé:

E( Email: congvt@mobiluck.vn

Chwong 7: Tich Hop Hé Than Kinh (L&p 7) Va Nhirng C6 May
Cay Xuyén Bém (Lop 8)

Trong ky nguyén cii, dé ing dung A néi chuyén véi tmg dung B, céc lap trinh vién
dung mot k¥ thuat nguyén thuy goi 1a Két ndi Dong bd (Synchronous API Calling).
Ho viét thang doan code goi API Zalo vao ngay bén dudi nit "Duyét phiéu xut
kho".

Hau qua?

Pang mua sale cudi nam, server Zalo dot nhién sap mang. Nhan vién kho bam nat
"Duyét", hé théng treo cing 30 gidy rdi vang ra man hinh 18i d6 chot HTTP 504
Gateway Timeout. Phiéu khong duyét dugc, xe tai ding ket cing ngoai cong, hang
hoa dong bang chi vi... mot céi tin nhin Zalo khong gui di duoc!

Do 1a tham hoa cua sy rang budc chat ché (Tight-coupling).

Trong Software 3.0, chung ta dap tan su rang budc d6 bang Lop 7 va giai quyét bai
toan dit liéu khong 16 bang Lop 8.

7.1. L&p 7 (Integration & Events) - Tram Phat Séng va Nhirng S¢i Day V6
Hinh

Lép 7 déng vai tro 1a "Buu dién trung tam" cua hé thdng. Ung dung cta chung ta
khong bao gidr goi tryc tiép ra bén ngoai. N6 chi "Hét 1én" (Phat ra su kién - Emit
Event), va néu ai d6 quan tdm, ho s& tr ding ky lang nghe (Subscribe).

Ban Dinh Nghia (integ_def _schema.json)

Hay xem cach Al cdu hinh mot hé thong Canh bao ty dong qua Zalo khi Hang t6n
kho rét xuéng murc nguy hiém:

{

", n;g

"layer": "integration events",

// 1. NHUNG TIENG HET (Events Emitted tir L6p 5)
"events emitted":[

{

"event id": "evt stock below minimum",
"name": "Canh bdo Ton kho cham day",
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"payload schema": {
"sku": "string",
"product name": "string",

"current_qty": "number"

}
j
1,

// 2. DANH BA DOI TAC BEN NGOAI (External APIs)
"external apis":[

{
"ext api 1d": "ext zalo zns",
"base url": "https://business.openapi.zalo.me/message",
"auth_config": {
"type": "BearerToken",
"token ref": "vault secret zalo api key" // Tro vé Két sat bao mat,
KHONG hardcode Key
s

"methods":[

{ "method 1d": "send zns template", "http method": "POST", "path":
"/template" }

]

}
1,

// 3. DPANG KY LANG NGHE & NOI SUY (Subscriptions)
"subscriptions":[

{

"sub id": "sub alert director zalo",
"status": "active",
"listen_to": "evt stock below minimum", / Rinh rép tiéng hét nay
"action": {

"type": "call external api",

"target api": "ext zalo zns",

"target method": "send zns template",
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// MA THUAT AUTO-MAPPING: Dich ngdn ngit App sang ngdn ngit Zalo
"data mapping": {

"phone": "{{$.env.DIRECTOR _PHONE}}",

"template id": "123456",

"template data": {

"ten hang": "{{$.event.payload.product name}}",
"ton kho": "{{$.event.payload.current qty}}"

b
}
s

// CHINH SACH SINH TON (Retry Policy)
"retry policy": { "max retries": 3, "delay seconds": 60 }
j
]
b

Ma thuat Phan xa (The Reflex Magic):

Nhin vao cuc JSON nay, ban s€ théy no la mot tac phém ngh¢ thuat cua sy phan
tach:

Phép mau 1: Su An toan Tuyét d6i (Asynchronous Decoupling)

Hay quay lai tinh hudng Zalo bi sap mang. Trong kién trac SDL, khi kho hét hang,
Lop 5 (Workflow) chi don gidn 1a ném cai sy kién evt stock below minimum vao
mot cai hop thu (Event Broker) rdi... quay lung di ludn! Man hinh kho 1ap tirc béo
thanh cong. Xe tai chay di binh thuong.

O phia sau hau trudong (mot ludng chay ngam riéng biét), Lop 7 tir tir 1ay dit liéu ra
va goi API Zalo. Néu Zalo sap? Khong sao ca! Chu y dong "retry policy". Engine
s& nhan vai, cét tin nhan di va 60 gidy sau tu dong thir lai. H¢ théng Backend chinh
khong hé chiu mot vét xudc nao!

Phép mau 2: Auto-Mapping (N6i suy Dit liéu Xuyén Hé thong)

Lam sao Zalo (bén ngoai) hiéu dugc dit liéu cia App Kho (bén trong)? Hiy nhin
khéi data_mapping. Ct phap {{$.event.payload.product name}} tu dong "moi" tén
san pham tir sy kién, nhét chuan xac vao tham sb ten_hang ma Zalo doi hoi. May
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moc tu dich thuat JSON sang JSON, loai bo hoan toan cac ham Data Transformer
bang code Javascript cong kénh.

Thuwe chién Mutation: Thay ruét may bay giira khéng trung (Zero-Downtime Swap)
Téi thir 7, Zalo bt ngo thay ddi chinh sach, khoa mau tin nhan ciia cong ty. Giam
dbc hoang hét nhian Copilot trén dién thoai:

"Tro ly! Tat ngay céi Zalo di. Chuyén tam sang giri canh bao qua kénh Telegram
cho t6i biét ma hang va sb luong ton nhé. Gap!"

Néu 13 hé thong cii, day 1a mot du an "Pép di xdy lai" ton ca tuan 18. Dev phai tim
x0a code Zalo, doc tai licu API Telegram, code lai, test 16i...
Nhung véi Software 3.0, AI Copilot sinh ra mot ban tin Mutation siéu toc:

{

"mutation_id": "mut_integ_ 007",
"layer target": "integration events",
"actions":[
// 1. Tat khan cap ludng Zalo
{
"type": "TOGGLE SUBSCRIPTION",

n.n

"target subscription": "sub_alert director zalo",

n.n

"payload": { "status": "inactive" }

5,
// 2. Thém doi tac Telegram
{
"type": "UPSERT EXTERNAL API",
"payload": {
"ext api id": "ext telegram",
"base url": "https://api.telegram.org/bot{{$.env.TELEGRAM TOKEN}}",

nn

"methods":[{ "method i1d": "send msg", "path": "/sendMessage" }]

}
s

// 3. Miac day ndi su kién sang Telegram

{
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"type": "ADD SUBSCRIPTION",
"payload": {
"sub id": "sub alert director telegram",
"listen_to": "evt stock below minimum",
"action": {
"type": "call external api",
"target api": "ext telegram",
"target method": "send msg",
"data_mapping": {
"chat id": "{{$.env.TELEGRAM GROUP _ID}}",
"text": " &2 HET HANG: {{$.event.payload.product name}} - Chi con:

{{$.event.payload.current_qty}}"

Giam ddc bAm Approve. Ngay gidy tiép theo, mot san pham bi ban hét. Zalo im
bat. Pién thoai Giam déc kéu Ting Ting tir Telegram.

Toan bd Lép 5 (Logic 16i) va Lép 2 (Database) khong hé thay d6i du chi mot dau
phay. Ban vira thay dong co ciia mot chiéc may bay trong khi né van dang bay & do
cao 10.000 mét!

7.2. Lop 8 (Background Jobs) - Nhirng C6 May Cay Xuyén Dém

Su kién (Lop 7) rat tét cho nhitng phan xa tirc thoi, nhe gon. Nhung doanh nghiép
con c6 nhiing tang da khong 16: Pén nira dém phai quét 1 triéu thé kho dé chét so
ké toan; Cudi thang sinh ra 50.000 t& hoa don VAT.

Néu ban bat API (Lép 5) hay Event (L6p 7) tai 1 triéu dong 1én RAM, Server cia
ban s¢€ 1ap tuc boc chay va can kiét bo nhd (OOM - Out of Memory).

Chung ta cin mot Lanh dia riéng biét cho nhitng con quai vat dir liéu: Lop 8 -
Background Jobs & Batch Processing.
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Ban Dinh Nghia (batch_def_schema.json)

Hay xem cach SDL dinh nghia mét ¢6 may cay "Pong bo 1 triéu don hang sang
SAP":

{

"layer": "batch_processing",
"batch jobs":[
{
"job_id": "job_sync transactions to erp",
"name": "Pong b Giao dich vé ERP Tong",

// 1. NHIP SINH HOC (Lich trinh)
"trigger": {

"type": "cron",
"cron_expression": "0 1 * * *" // 1Th sdng moi ngay

¥
//2. MO DU LIEU KHOET LEN (Source)
"source": {

"type": "database query",
"entity ref": "(@entity:ent sales order",
"where": "status == 'COMPLETED' AND synced to erp == false"

5

// 3. CHIEN LUQC NHAI DU LIEU (Execution Strategy) - SUC MANH
TOI THUONG
"execution_strategy": {
"chunk size": 1000, // Moi 1000 don 1én mot 1an
"concurrency": 5, // 5 may cay chay song song (5 luéng)
"timeout_per_chunk": "5Sm" // Qua 5 phut 116 -> B4o 13i chiin treo may

I3

// 4. HANH DONG XU LY
"process_action": {
"workflow ref": "@workflow:wf push orders to sap"

5
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//'5. THUNG RAC CHUA LOI (Dead Letter Queue)
"on_error": {
"strategy": "continue_and log", // Ldi 1 don, 1am 1i cay tiép cac don khac!
"dlq_action": {
"mark field": "sync_error_reason",

n,n

"set value": "{{$.error.message}}"

Ma thuat cua Nhip Sinh Hoc:

e Chia dé tri (Chunking & Concurrency): Du ¢6 1 triéu don hang, Engine tuyét
d6i khong tai ca 1 triéu dong 1én RAM. N6 doc thong sd "chunk size'":
1000. Ty dong, nod cat 1 triéu dong thanh 1000 16, va ném cho 5 1u6ng
(Workers) cay song song. Server ctia ban s& ém 4i tiéu thu RAM nhu mét ¢d
may dém tién tir 1h sang dén 2h sang.

e Thanh cong mdt phén (Partial Success): Trong 1 tri¢u don, 16 1 don bi khach
hang nhap tén chira ky tu 18i. O hé thdng cii, job s& sap toan tap. Nhung &
day, vo6i "strategy": "continue and log", Engine quing cai don 16i d6 vao
gdc, danh dau 1y do 161 vao cdt sync_error reason, va cdy tiép 999.999 don
con lai. Sang hom sau, Ké toan chi viéc mé danh sach "Pon 161" ra xir 1y
bang tay. Tuyét voi!

Thuwe chién Mutation: Sy Téi U'u Ctia Tri Tué Hé Théng (Agentic Optimization)
Bdi canh: Sap dén Black Friday. Luu luong mua hang s& ting gap 50 lan. Giam
dbc K§ thuat (CTO) yéu cau Al

"Tro 1y, Job dong bd don hang hién tai chay mdi dém 1 1an 1a qua nguy hiém, s&
don & cuc bd. Hiy chuyén nd thanh chay mdi 15 phit, giam kich thudc Lo
xudng, va tang sé cong nhan (Workers) 1én gip 4 1an dé don dep hang doi siéu
toc!"
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Al sinh ra ban tin Mutation cau hinh lai tai nguyén Server:

{

"mutation id": "mut batch blackfriday",
"layer target": "batch processing",
"actions":[
{
"type": "UPDATE TRIGGER",
"target job": "job_sync transactions to_erp",
"payload": { "cron expression": "¥/15 * * * *" \ // Cir 15 phut chay 1 lan
s
{
"type": "UPDATE STRATEGY",
"target job": "job_sync_transactions to erp",
"payload": {
"concurrency": 20, // Tang 1én 20 ludng CPU
"chunk size": 250 // Cét nho Lo lai
b
}
]

}

Ngay khi CTO bam Approve, hé thong tu dong tai cau trac lai Thread Pool (H6 boi
ludng CPU) cua méay chi. C6 may cay lap tirc chuyén minh thanh mot cd may
nghién cong suat 1on.

Khong mgt dong 1énh.

TONG KET PHAN 2: BAN PO VAN VAT BA HOAN TAT
Hay lui lai mot budce, hit mdt hoi that sau, va chiém ngudng ki€t tac vi dai ma ban
vira cing chung t6i kién tao.
Chung ta di s6 hoa thanh cong toan bd mot Tap doan Enterprise vao trong 8 Lép
Siéu Dir Li¢u (Metadata Layers):
e Lop | (Meta & Config): Linh hdn, noi giam giit Tiém thic Al va co tinh
nang.
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e L[op 2 (Data Model): Thé xé4c, noi chira CSDL, Rang budc va Dao luat an dix
liéu.
e Lop 3 (Functional): Ctra ngd AL noi bat mach y dinh con nguoi.
e Ldp 4 (Security): Hién phép téi cao, noi chin dimg hacker va su 4o giac cia
Al
e Lop 5 (Workflow): Bing chuyén co bap, noi tinh toan logic va giao dich
(Transaction).
e Ldp 6 (UI Presentation): Giao dién tu sinh, noi thay mau doi nut giita khong
trung.
e Lop 7 (Integration & Events): Hé than kinh phan xa, noi ban tin hiéu
Zalo/Telegram bat dong bo.
e Lop 8 (Background Jobs): Co may cay dém, noi nhai nat hang triéu dit liéu
an toan.
Tam manh ghép nay khong ton tai roi rac. Chung dan quyén vao nhau bang nhing
lién két chéo ($ref, @api, @entity), tao thanh mot Siéu do thi (Super Graph) hoan
my.
Ky nguyén gd code thu dong da chinh thirc chét. Ban khong con viét code nira.
Ban dang viét "Kinh thanh" (Manifesto) cho tmg dung ctia minh.
Nhung...
Mot ban Kinh thanh du c6 hoan hao dén dau, néu khong c6 mot "Nha truyén gido"
dé doc no, khong c6 mot "Toa an" dé bat 15i nd, thi ndé mai chi 1a nhiing tép JSON
vO tri vO gidc nam trén 6 cling.
Lam thé nao dé céi file JSON khong 16 nay thyc sy bién thanh mot may chi dang
chay?
Lam sao dé hé théng c6 thé doc hiéu {{$.data.total amount}} nhanh hon ca code
Native?
Pi dén lic chung ta roi khoi phong thiét ké. Hay xan tay 4o 1én va budc vao
Xudng co khi.
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PHAN 3: BO DONG CO BIEN DICH VA LIEN KET
(THE METADATA COMPILERS).

Ké tir gidy phut nay, chung ta s& tam chia tay goc nhin ctua Giam déc va Tro 1y Al
Ban hdy khoac 1én minh chiéc 4o choang cua mot Ky su Lai (Core Systems
Engineer).

Hay nhin vao su that phii phang nay: Mot ty dong JSON du duoc thiét ké hoan my
dén dau o Phan 2, néu ném cho mot chiéc may tinh khong biét cach doc, né sé& chi
1a mot mé van ban (Text) vo tri vo gidc, ning né va lam sap RAM may chu ngay
khi khoi dong.

Pé bién nhirng t¢p JSON tinh ldng d6 thanh mgt hé théng ERP chay muot ma & tdc
do 60fps trén dién thoai, va xur 1y 10.000 giao dich/giay (RPS) dudi Database,
chung ta phai ché tao ra mot ¢d may. Cd may nay khong dung ham eval() nguy
hiém. Cb may nay doc JSON, chuyén hoa n6 thanh Ma May / Trang thai RAM véi
téc d6 anh sang.

Do chinh 1a The Metadata Compiler (Trinh Bién Dich Si€u Dir Li¢u).

Chwong 8: Giai Phau Trinh Bién Dich Siéu D& Liéu (The
Compiler Pipeline)

DPé hé théng khong bi bién thanh mot mé ma ngué)n if/else r6i ram dé doc JSON,
ban can xay dung mot Pudng éng Bién dich (Compiler Pipeline) gdm 6 giai doan
chuan muc, tuong tu nhu cach LLVM hay V8 Engine bién dich ma C++ hay
JavaScript.

8.1. Ma Tran 6 Giai Boan Bién Dich (The Pipeline Matrix)

Hay dén bang ma tran sinh tir nay Ién goéc lam viéc cua ban:

Giai doan Th‘émh Pau vao Thué}t toan / Ky thuat | Ma Loi
(Phase) phan xu | (Input) 161 can dung (Error Code)
ly bao cho Al
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1. Cu | Validator | JSON JSON Schema | FATAL SY
phéap Engine thd (Raw | Validation (Chuan Draft | NTAX,
(Schema Delta) 2020-12), Regex | MISSING F
Validation Matching. Bat 18i sai | IELD
) ngoac, thiéu key bét

budec.
2. Ngtt | The Validated | Quét d¢ quy (Recursive | DUPLICAT
nghia Analyzer | JSON AST) tao Bang Ky Hiéu | E ID
(Semantic (Symbol Registration).
Mapping) Bat 16i trung lip dinh

danh.
3. Lép | Graph Symbol | Do thi Phy thuoc (DAG | CIRCULAR
Trung Builder Table - Directed Acyclic | DEPENDE
Gian (IR Graph). Xay dung cay | NCY
Generatio quan hé cha-con. Bat 10i
n) vong lap luan quan.
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4. Lién | The Depende | Phan giai Tham chiéu | BROKEN L
két (Static | Linker ncy (Reference Resolution). | INK,
Linking) Graph Khop ID gitta Lop 6 | MISSING

(UI) -> Loép 5 (API) > | REF

Lop 2 (DB).
5. T6i vu | The Integrate | Cit tia nhanh chét | (Chi nha
hoa Optimize | d (Dead-code Canh  bdo
(Optimiza | r Manifest | Elimination). Xo6a bo | Warning)
tion) cac NuUt/API 4o khong

ai goi dén dé giai phong

RAM.
6. Thuc | VM Optimize | Cip phat bd nhd | RUNTIME
thi Engine d (Zero-copy State), sinh | CRASH
(Runtime Manifest | SQL DDL, md cong
Loader) TCP/Router, nap Virtual

DOM.

8.2. Bi mat ctia Giai doan 3: Cay Db Thi Phu Thudc (The DAG)
Pay 1a bi mat hiéu nang 16n nhat cua hé théng. Thay vi thao tac trén chir (Text),
chung ta nap JSON vao RAM dudi dang Db thi c6 hudéng khong vong (DAG -

Directed Acyclic Graph).

Hay tudng twong mot Nut Bam trén UI (L6p 6) goi mot API (Lép 5), API d6 lai
chen dir 1iéu vao Bang Khach hang (Lop 2).
Engine s& dung 1én mot cai Cay D6 thi nhu sau trong RAM:
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[Node UI: btn save] ---> [Edge: CALLS] ---> [Node API: api _create user]

--->[Edge: INSERTS] ---> [Node DB: ent customer]
CAu trac Dir liéu (M4 gia Python/Rust):

class Node:
1d: str # Vi du: "api_create user"
layer: str # Lop 5 (workflow service)
properties: dict # Chtra khdi JSON cau hinh
hash md5:str  # Sinh mé Hash dé so sanh nhanh

class Edge:
from_node_id: str
to_node id: str
relation_type: str # Vi du: "BINDS TO", "CALLS", "EMITS"

class MetadataGraph:
nodes: HashMap<String, Node>
edges: List<Edge>

Tai sao Cay D6 Thi (DAG) nay lai 1a "Vii khi hat nhan"?

Néu AI Copilot ngdc nghéch viét mot 1énh Xoa bang ent_customer. Engine khong
can tim kiém dang Text cham chap. N6 nhdy thing vao cai Node ent customer,
nhin nguoc lai cac canh (Edges) dang tré vao no.

Engine l4p tirc giat minh: "Khoan di! Pang c6 15 API va 40 man hinh Ul ni day
vao cai bang nay. Néu x6a, 55 tinh ning kia s& sup d6 thanh H5 Pen (Blackhole)!"
Engine 1ap tirc giang baa TU CHOI ban va ctia Al trong thoi gian 0.001 gidy!

Chuwong 9: Nghé Thuat Lién Két Chéo (Static & Dynamic Linking)

Ban ¢6 bao gid xem mot bo phim bi 1éch phu dé chwa? Hinh anh (Lop 6) di trude,
16 thoai (Lép 5) di sau, va kich ban (Lép 2) thi néi vé mot cau chuyén hoan toan
khac. Do chinh x4c 14 nhiing gi xay ra néu qué trinh Linking (Lién két) ciia ban
long 1éo.
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Linking 14 trai tim ctia Lo Luyén Nguc. N6 di doc theo D6 thi DAG dé d¢am bao "O
cam" ctia ting nay khdp 100% voi "Phich cdm" cua tang kia.

9.1. Ky thuat "O(1) Symbol Indexer" (Bé Lap Chi Muc)

Khi ¢6 10.000 file JSON, viéc dung vong lip for 16ng nhau dé tim xem API nay c6
ton tai khong sé lam "chay" CPU may chil. K§ su Lai khong bao gio dung vong lap
for cho viéc tra ctru. Chiing ta dung Bang Bam (HashMap / Dictionary).

class SystemSymbolTable:
def init (self):
self.databases = {} # Key: table name -> Value: Node
self.apis = {} # Key: endpoint_id -> Value: Node
self.uis = {} # Key: component id -> Value: Node

# Khi App khoi dong, nhét toan bo JSON vao RAM (Chi ton vai chuc MB)
# Thoi gian tra ctru (Lookup) sau nay s€ 1a O(1) - Nhanh nhu chép!
def get api(self, endpoint _1d: str):

return self.apis.get(endpoint id)

9.2. Mat tran 1: Data-to-Service Linking (CSDL ¢/ API)

Pam bao Hop ddng Dit liéu (Data Contract) giita API (Lép 5) va DB (Ldp 2)
khong bi gay.
e Ldi léch pha Dit lidu: API api_create_user dinh nghia truong nhan vao la
phone number. Nhung trong L&p 2, bang Customer chi ¢6 cOt phone.
e Giai phap "Trir Tap Hop" (Set Subtraction) siéu tdc:
Thay vi so sanh timg bién, Linker 1ay tap hop cac bién cua API trir di tap
hop céc cot cua CSDL.

nn "nn

api_payload keys = set(["name",
db_columns = set(["id", "name", "

phone number",
phone" "age"])

age"])

missing_in_db = api_payload_keys - db_columns
# Két qua siéu toc trong 1 nano-gidy: missing_in_db = {"phone number"}
# BAT PUQC LOI! Bao ngay cho Al Copilot tir stra!
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9.3. Mat tran 2: Service-to-Ul Linking (APl ¢/ Ul)
Pay 1a noi Al hay lam hong nhat. Giao dién nguoi dung s& "tring x6a" néu Linking
& day that bai.

e L56i Nat chét (Dead Button): Nat "Luu" khai bao endpoint ref:
"@api:save draft". Linker get api("api save draft") tra vé Null. Lap tic
bao 16i BROKEN LINK chin Al lai.

e L5i khuyét dir lidu (State Hydration Mismatch): UI khai bao in ra man hinh
{{$.data.user.avatar url}}. Linker quét cay phan tich cuia API va nhan ra
API chi tra vé user.image. N6 bao 18i ngay 1ap tirc: "Canh bao: Component
UI caa ban dang ldy mot bién khong ton tai!"

Chuwong 10: Téi Uu Héa & Thye Thi Thoi Gian Thwe (Runtime
Engines)

Trinh bién dich (Compiler) da duyét xong. Té€p JSON da an toan. Nhung lam sao
dé CHAY cai déng JSON d6 ¢ tbc d6 10.000 Request/gidy (RPS) ma khong bi do
tré thong dich (Interpretation Overhead)?

Néu mdi 1an c6 khach hang bam "Tao don", Server lai di doc tép JSON tur b cung,
phan tich chudi, rdi dung Regex thay bién... May chu cua ban s& sip ngay khi c6
100 nguoi dung cung ltc.

bay la 4 Ky thuat Lo1 bién JSON thanh "Bong Co Phan Luc".

10.1. Bién dich Tang cwong (Dependency Tracking & Incremental
Compilation)
Al Copilot vira sira mau mot niit bam tir Xanh sang D6 trén UL
e Hg¢ thong ngu ngde sé& bién dich lai 10.000 tép JSON cuia ca cong ty. Mat 5
giay.
e H¢ thdng Software 3.0: Engine tinh md Hash (MD35) ctia ban va. N6 phat
hién chi c6 Node btn_save thay d6i. N6 truy cap D6 thi DAG, thidy Node nay
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khong anh hudng dén Database. N6 BO QUA 9.999 tép JSON con lai, chi
Re-compile ding 1 Node do.

e Thoi gian xir 1y giam tir 5 gidy xubng con 0.001 gidy. Tdc dd cip nhat
(Hot-reload) ture thi!

10.2. Bién dich Trwéc Cu Phap N6i Suy (AST Memoization - AOT/JIT)
Pay 1a "Vii khi hat nhan" giai quyét téc d6 ludng Workflow (Lép 5).
Trong JSON Lép 5 ¢o6 chudi diéu kién tinh thué: "if': "{{
math.add($.request.amount, 100) > 500 }}".
Viéc chay Regex dé dich chudi nay khi khach dang cho mua hang 14 hanh dong "tu
sat" vé CPU.
K¥ thuat JIT (Just-In-Time) cua Engine:
Ngay khi khoi dong may chu, Engine da boc tach chudi kia thanh mot Cay AST
thu nho va bién dich thang né thanh mot Ham vo danh (Lambda/Closure) trén
RAM cua Node.js hodc Go.
// Dudi RAM may chi, chudi JSON d3 bién thanh ham Native toc do anh sang
const compiled_step 2 = function(state) {

return (state.request.amount + 100) > 500;
b

Két qua? Khi giao dich thuc té dién ra, hé thong khong hé doc Text JSON nita. No
chay thang ham Native. Téc d6 tang 1én x100 lan! Nghia 1 cdu hinh bang JSON,
nhung tdc d6 chay nhanh hét nhu code bang C++!

10.3. Quan ly Trang thai Khéng Sao Chép (Zero-copy State Management)

Trong ludng Lép 5, Budce 1 moéc tir DB 1én 10.000 khach hang. Budc 2 14y danh
sach do di tinh toan.

Néu hé thong lién tuc "Deep Copy" (Sao chép sau) danh sach 10.000 ngudi nay
truyén qua lai gifta cac budc, RAM Server s€ can ki¢t (OOM), Garbage Collector
(GC) s& chay lién tuc gay giat lag toan hé thong.

Giai phap: Khoi tao duy nhét 1 Object Context (Con tro State ky hiéu 1a $). Mdi
Step khi chay xong chi tao ra mot Con tro (Pointer) gin vao $.steps.stepl.result.
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Céc Step sau chi doc tham chiéu ving nhé. Khong c6 bat ky byte dir liéu thira ndao
bi nhan ban! Server ctia ban s€ chay ém ru du tai siéu nang.

10.4. Phan Xa Hat Min (Fine-Grained Reactivity) & May Khach

Quay lai Lép 6 (UI). Lam sao dé man hinh ty dong thay d6i ma khong bi chép
giat?

e Khi Core Engine phé duyét ban va d6i mau nit bam. N6 KHONG giri lai
toan bo file ui_def schema.json ning 1MB xudng dién thoai nhan vién.

e No dung k¥ thuat JSON Patch (RFC 6902) ban qua WebSockets mot goi tin
50 bytes:

[{"op": '"replace", "path": "/components/btn save/props/color", "value":
"danger"} ]

e Trinh Render (React/SwiftUI) trén dién thoai bat dugc goi tin nay. N6 dung
ky thuat Signals/Observables, choc dung vao cai Node ID btn_save trong
DOM Ao va t6 mau do 1én. Toan bd 99% man hinh con lai hoan toan ding
im. Giao dién d6i mau muot ma & toc do 60FPS!

LOI KET PHAN 3

Ban vira ching kién cach mot Ky su Lai (Core Engineer) tu duy.

Bang cach két hop Cay db thi DAG, Bang bam O(1), Bién dich JIT, va WebSocket
Micro-patching, chung ta da tao ra mot Lo phan tng hat nhan hoan hdo. N6 doc
siéu dit liéu JSON, kiém tra tinh toan ven cla né véi do chinh xac tuyét di, va
thue thi n6 véi tdc do ciia ma ngudn Native (M3 may).

JSON khoéng con 1a c4u hinh tinh. JSON di chinh thirc duoc cép mot "sinh ménh"
ngang hang v6i ma ngudn truyén théng!

Thé nhung, hé théng ctia ban van c6 mot diém mu chét nguoi.

Compiler (Trinh bién dich) va Linker (Trinh lién két) chi bat duoc 16i CU PHAP va
TOA DO.

Néu Al Copilot ngé ngan sira diéu kién tinh giam gia tir discount <= 100% thanh
discount <= 200%, Trinh bién dich vin vd tay cho qua vi moi thtr vin dung ciu
trac! Hau qua? Khach hang mua hang khong nhitng khong mat tién ma cong ty con
phai théi tién nguoc lai cho khach!
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Lam sao dé hé théng c6 kha nang tu dong hiéu dugc nhitng LOI NGHIEP VU
(Business Logic) rung ron nhu vdy ma khong can QA (Tester) con ngudi vao bam
tay?

PHAN 4: LO LUYEN NGUC VA HE THONG TU
CHUA LANH (TESTING & SELF-HEALING)

Chuong 11: BPong Co Kiém Thir 4 Lép (The Automated Testing
Engine)

Dé thay thé hoan toan mot doi ngii Tester chay bang com, chiing ta tich hop vao
Core Engine mot C6 may Kiém thir Tu dong (Automated Testing Generation -
ATG). Cd may nay khong doc code. N6 doc JSON, tu dong sinh dit liéu gia, va tu
dong tra tan hé thong qua 4 Lép phong thi.

11.1. Lép 1 & 2: Sinh D Liéu Bong (Auto-Payload) & Bom Ma Béc (Smart
Fuzzing)

Khi AT vira tao ra mt API api_create customer méi tinh. Engine s€ lam gi?
N6 khong dgi con nguoi goi tht. N6 dung thu vién (nhu Faker) doc cai
request_schema ctia API d6 va ty dong sinh ra hang ngan bd dir liéu gia (Dummy
Data): Tén ngau nhién, Email ngau nhién... va ban thang vao APL
Nhung thé 1a chua di! AI phai chiu duoc nhitng khach hang "ph4 hoai". Engine
kich hoat Smart Fuzzing (Bom ma ddc):
e Chd yéu cau nhap Tudi (Integer): Engine ¢ tinh bom s6 -999.
e Chd yéu cau nhap Tén (String): Engine bom mét chudi dai 10.000 ky tu,
bom ma HTML <script>alert("Hacked")</script>, va bom cd m¢& Emoji
e Chd yéu cau Email: Engine giri mang rong [] hoic null.
Luat choi sinh tu:
Néu API do Al viét ra ma lan dung ra chét (Ving 156i HTTP 500 Internal Server
Error hoic 1am sap Database) => DANH TRUQT (FAIL)!
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Néu API ngoan ngoan bat dugce 16i va tra vé tir chdi lich sy HTTP 400 Bad
Request => PASS!

11.2. Lop 3: Quan Tda Nghiép Vu (Business Rule Sandbox)

Quay lai bai toan "Khuyén mai 200%". Lam sao Engine biét dugc Al viét sai
logic?

Trong Lop 2 (Data Model) hodc Lop 5 (Workflow), ludon c6 nhitng Rang budc
(Constraints) duoc dinh nghia. Vi du: "max_discount": 0.5 (Tdi da giam 50%).
Thuat todn cua Quan Toa (The Rule Evaluator):

e (Quan Toa doc cai luat do.

e N0 cb tinh (Intentionally) sinh ra mot payload c6 discount = 0.6 (Giam 60%)
va bén vao API tinh tién do Al vira viét.

e Néu API xir Iy muot ma va tra vé HTTP 200 OK (Thanh cong) -> DANH
TRUQT NGAY LAP TUC! Quan Toa sé& gao 1én: "May viét API kiéu gi ma
luat quy dinh max 50% may lai cho cai don 60% lot qua? May quén viét
Validation & Budc 1 dung khong AI?"

e Ban tin Mutation 13p tirc bi ném vao sot rdc! Doanh nghi¢p thoat ctra tir
trong tac tic.

11.3. L&p 4: Bong Ma Duyét Giao Dién (Headless Ul Traversal)
Giao dién (Lép 6) 1a 16p mong manh nhat. Mot bién bi ddi tén & Backend c6 thé
lam "Tring x6a man hinh" (White Screen of Death) & Frontend. Nhung dé test giao
dién, m¢ trinh duyét Chrome 1€n va click tirng ntt thi qué cham!
Thuat toan Duyét Cay Ao (DFS Traversal):
Engine khong can man hinh. N6 nap cai file JSON ctia Lép 6 vaio RAM. N6 bién
thanh mot Bong ma nguoi dung (Ghost User) 4p dung thuat toan Tim kiém theo
chiéu sau (Depth First Search - DFS).
Bong ma nay di chuyén voi toe do 10.000 Components mdi gidy:
e N6 di viao mot trang, quét tit ca cac thé Text. Thiy dong
{{$.data.user.pet_ name}}. N6 tra sang API tra vé, phat hién API khong hé
tra vé bién pet_name nao ca! N6 note lai: Ldi Undefined Render.
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e N6 "nhin" thdy mot cai Nut bam (Button). N6 gia 1ap hanh dong onClick. Su
kién bao goi API @api:submit draft. N6 tra sang L6p 5, thdy API nay... da
bi Al x6a tir hom qua! N6 note lai: L8i Dead Button (Nt Chét).

Chi mat ding 0.5 gidy. Ca mot man hinh phtc tap bi quét sach khong con mot goc
chét. Bat ky mot "Lién két giy" nao ciing bi 16i ra 4nh sang!

Chwong 12: Bat Gitr Thoi Gian - Thuat Toan Snapshot & Deep
Diff

Trong thé gidi code truyén thong (Git), chiing ta so sanh Text (nhitg dong code
mau xanh/do). Nhung trong hé théng JSON, so sanh Text 1 v6 nghia (vi tht tu céc
key {"a":1, "b":2} hay {"b":2, "a":1} 1a nhu nhau).

Chung ta can so sanh Trang thai thyc thi (Effective Structure).

12.1. Phép thuat Merkle Tree va Semantic Deep Diff

Engine s& chup 2 birc anh:

e Snapshot A: Hé thong luc binh yén (Trudc khi Al can thiép).

e Snapshot B: Hé thong trén RAM (Sau khi ap dung ban va ciia Al).
Lam sao dé so sanh hang triéu dong JSON siéu toc? Engine dung thuit toan bam
Merkle Tree. Néu md Hash cia nhanh Database khong ddi, nd bd qua ca cai
Database d6 luon! Toc d6 x100 1an.
Pén nhiing chd bi ddi, né chay ham Deep Diff (Dé quy khac biét) dé tim ra chinh
xac 4 trang thai:
ADDED (Thém mé&i), REMOVED (Bi x6a mét), MODIFIED (Sta doi),
TYPE MISMATCH (Sai kiéu dir liéu).

12.2. Chdm diém Tac dong (Impact Scoring) & Cau Dao Ty Déng
Khoéng phai 16i ndo ciing gidng nhau. Engine s& cham diém (Scoring) cuc ky thong
minh:
e Al x6a mét cai Icon trén UI -> Severity: LOW (Chap nhan cho qua, dua sép
duyét).
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o Al d6i kiéu dir liéu cot Tudi tir Int sang String -> Severity: MEDIUM (Canh
béo).

e Al vo tinh x06a cit tax code trong Database -> Severity: BLOCKER (T
hinh). Khong cho phép Al ty x6a cot DB vi s& gdy mat dir liéu vat ly. Tu
dong Rollback!

e Al v6 tinh thao diéu kién check Role Admin ¢ Lop 4 (Security) -> Severity:
CRITICAL (Tt hinh). Pung dén bao mat 1a cdm tuyét ddi sai sot!

Moi su thay ddi (Mutation) déu bi soi dudi kinh hién vi da trong truéc khi Con
Nguoi nhin thiy no.

Chwong 13: Vong Lap Ty Chira Lanh (The Self-Healing Loop)

Hé théng da bat duoc 18i do Al gay ra. Nhung néu hé thong chi quing cho Al mot
dong log v6 hon kiéu: Error 500: Internal Server Error & API /checkout, Al s& bat
dau "doan mo" va stra lung tung, cay nat toan bo hé thong ctia ban.

Pé Al khong chi biét minh sai, ma con biét phai stra nhu thé ndo, Lo Luyén Nguc
phai bién thanh mot "Ngudi Thay" khat khe.

13.1. Thiét k& Ngoén ng» "Trach Mang" Al (JSON Error Mapping)
Khi Testing Engine chiin ban va ciia Al, n6 dong géi 16i thanh mot Ban tin Phan
hdi (Feedback Prompt) c6 cdu tric cuc manh. Hiy xem cach hé théng "mang" Al:

{

"status": "COMPILATION_ FAILED",

"phase": "Contract Testing & UI Traversal",
"ai_delta_id rejected": "mut flow 099",

"errors":
{
"type": "MISSING _REFERENCE",
"context": { "layer": "UI", "node 1d": "btn_submit order" },
"reason": "Nt bdm goi API 'api_create order v2' nhung API nay KHONG
TON TAI trong Lép 5.",
"impact": "CRITICAL - S& giy ra Dead Button (Nut chét) cho nguoi dung.",
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"suggested fix": "HAY THUC HIEN 1 TRONG 2 CACH: (1) Tao endpoint
'api_create order v2'& Lop 5. Hoac (2) Stra lai UI trd vé API cii."
}
]’ - = “ = 9 ’ ”
"directive": "HE THONG TU CHOI BAN VA CUA BAN. Hiy doc ky
'suggested_fix' va tao ra Ban tin Delta v2 dé khéc phuc 16i trén."

h

Ban thiy sitc manh ctia Prompt nay chi?

N6 khong dé cho AI mot khe ho nao dé "ao giac". Moi thir d3 dugc don san: Chi ra
chinh xac Vi tri 16i -> Hau qua -> Goi y cach stra.

Al chi viéc doc hiéu, ngoan ngoan gat dau, va ran ra ban JSON stra 16i (Delta v2).

13.2. Cau Dao Khan Cép (Circuit Breaker) - Chéng Vong Lap V6 Tan
Qua trinh "Ty chita lanh" 1a mdt vong lap:
Al viét JSON -> Engine Test -> Bao Ldi -> Al ty sira JSON -> Engine Test...
Nhung Al d6i khi cling... "ngu dot xuét" hodc bi ket trong mot logic mau thuan. N6
ci ndp ban va 1én, bi Engine chiri, roi no lai ndp mot ban va y hét. Néu ctr dé thé,
hé théng s€ bi ket trong vong lap v6 tan (Infinite Loop), ddt sach tai khoan tién
Token OpenAl/Claude ctia cong ty ban!
Pay 1a ltc Circuit Breaker (Cau Dao Tu Huy) kich hoat:
e Néu Al lap lai 18i, hodc thir stra qua 3 1an (Max_retries = 3) ma van khong
qua dugc bai test cua Engine.
e Ciu dao s& CAT PHUP! Vong lap dimg lai ngay lap tirc.
e H¢ thong bin mot canh bao do 10m sang man hinh ctia K¥ su trudng (Con
nguoi):
£ "CANH BAO TU CORE ENGINE: Tro Iy Al dang c6 gang cap nhat Ludng
Thanh To4n nhung lién tyc lam giy Lép Bao mat (Fail 3 1an). Tién trinh tu chita
lanh d3 bi phong téa. Yéu cau K§ su Con ngudi vao can thiép!"

LOT KET PHAN 4
Ban di chinh thic dong lai "Vong Lap Than Thanh"!
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Bay gid, hé théng Software 3.0 cua ban khong chi 1a mot ¢d may chay. N6 ¢o Tu
duy (Al tao tac), c6 Phan xa (Engine thuc thi), va c6 ca mot Hé Mién Dich (Testing
& Self-Healing) chéng lai moi mam bénh sai sot.

e Lap trinh vién Al tao ra cai moi.

e Trinh bién dich & Pong co Kiém thir déng vai tro 1a Ludi loc rui ro.

e Bo sinh Phan hdi dong vai tro 1a Ngudi chi duong.
Moi thir s& dién ra Am tham, lién tuc, hang ngan lan mdi phat. Mot "Con nguoi"
binh thuong vinh vién khong thé theo kip toc d6 kiém thir va sira 15i nay.
Tuy nhién...
Mot hé thong chay ngdm va tu dong thay doi nhu vay s& khién cac Giam déc va
K¥ su (Chung ta) cam thdy mu 1da va mét kiém soat.
Lam sao ban biét Al dang stra 16i gi trong bong t6i? Lam sao biét cdu trac hé thong
cua minh c6 dang bi phinh to (Entropy) thanh mot mé bong bong rac rudi khong?
Chung ta can mot chiéc "Kinh hién vi", mot Trung tdm Chi huy (Command Center)
dé Con ngudi co thé ngdi xudng, nham nhi ly ca phé, va quan sat Van vat SO cia
minh tién hoa.
Modi ban budce vao PHAN CUOI CUNG: PHAN 5: VAN HANH, GIAM SAT VA
BANG PIEU KHIEN CUA CAC VI THAN (OPERATIONS & DASHBOARD).
Noi chiing ta s& trao lai quyén luc tdi cao cho Con Nguoi!

PHAN 5: VAN HANH, GIAM SAT VA QUYEN LUC
TOI CAO CUA CON NGU Ol

Chwong 14: Kinh Hién Vi Cla Céac Vi Than (Metadata Health
Dashboard)

Thay vi nhin chim chim vao man hinh Terminal den ngdom véi nhitng dong log
tréi qua vo nghia nhu thoi Software 1.0, chung ta sé thiét ké mot Dashboard Truc
Quan hoat dong theo thoi gian thyc (Real-time) bang WebSockets.

Dashboard nay khong chi dé "xem cho dep". N6 1a trung tdm chi huy chién lugc,
noi ban ¢ thé nim bat sinh ménh cta toan bd doanh nghiép chi bang mét cai liéc
mat.
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14.1. Bbn Chi Sé Sinh Tén (The Vital Signs)

Mo Dashboard 1én, 4 con s6 khong 16 hién ra trén cung. Pay 14 thudc do stc khoe
cua toan bo "bo gen" JSON:

e MHS (Metadata Health Score - Diém strc khoe hé thong): Thang diém 100.
Do ludong d6 "sach" cua cau trac JSON. Néu diém < 80, nghia 1a Al dang dé
ra qua nhiéu "Code rac" (nhitng API khong ai goi, nhimg Component UI 4n
v0 nghia). Ban can ra 1énh cho Al don dep.

e Sync Rate (Ty 1¢ Pong bd Linking): Ty 18 cac lién két chéo giita UI -> API
-> Database. Con s6 ndy BAT BUQC PHAI LA 100%. Néu tut xudng
99.9%, Lo Luyén Nguc s& ha coi bao dong vi dang c6 mot "Lién két gay" de
doa 1am tring man hinh nguoi dung.

e Al Success Rate (Ti I¢ Vuot rao cua Al): Po luong dd thong minh cua Tro
Iy AL Ti 1& s6 1an Al nop ban va (Mutation) va vuot qua duoc Bai Test cua
Engine ngay lan dau tién. Néu ti 1& ndy rdt xudng < 50%, chimg to System
Prompt ctia ban dang quéa kém, khién Al b 4o giac lién tuc.

e Deployment Drift (B9 I¢ch Thuc thi): Sy khac biét gitta Dir liéu JSON va
Trang thai Thuc té cua Database. Con sb nay BAT BUQC PHAI LA 0. Néu
n6 > 0, nghia 1a c6 mot gi DBA nao d6 di 1én lat thoc tay sira truc tiép
Database vat Iy ma khong théng qua OMNI Schema! Mot 16 hong quy trinh
nghiém trong!

14.2. Dong Thoi Gian Tién Hoa (Evolution Timeline) & C6 May Thei Gian
Trong ky nguyén Al khai niém Git Commit (lvu mi ngudn) truyén thong trd nén
16i thoi. AI khong commit ma ngudn, nd giri 1én cac Tién hoa (Mutations).
Giao dién s& hién thi mét truc thoi gian (Timeline) tuyét dep:
e Moi Nut (Node) trén Timeline 1a mot ban tin JSON Delta.
e Mau Xanh: Ban va da dugc Lo Luyén Nguc duyét (Pass) va dang chay that.
e Mau Cam: Ban va dang bj ket trong vong ldp Ty chira lanh (AI dang ¢ sira).
e Maiu Po: Al bo cudce, can K¥ su con ngudi vao cip ciru.
NUT "MANUAL ROLLBACK" THAN THANH (C5 May Thoi Gian):
Gia sir Al lach qua duoc bai test, nhung giao dién hién thi thuc té ngoai ctra hang
trong qua xau, hodc ludng thanh toan bi khach hang phan nan.
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Ban khong can goi Dev hi huc code lai. Gitta man hinh c6 mot Nut bam Dao nguoc
Thoi gian.

Ban click vao mot diém trén Timeline cach ddy 2 tiéng. Bim [RESTORE].

Engine 13p tlc trich xuit ma Hash cua Merkle Tree, dich chuyén toan bo cau tric
hé théng (tir UL, API dén cac Rang budc) vé dung trang thai an toan cach day 2
tiéng trong vong 1 gidy. Hé théng phuc hdi ngay 1ap tic, Zero-downtime!

14.3. Ban D6 Phu Thudc Twong Tac (Dependency Map View)
Nhé Cay D6 thi DAG (Directed Acyclic Graph) & Chuong 8 chu? Bay gid chiing
ta v€ no ra man hinh 3D.

e Céc khéi Hinh try 13 Bang Database.

e Cac khdi Hinh vuong 1a APL

e Céc khéi Hinh tron 1a Man hinh UL
Phén tich Viing anh hudng bang Cam tng (Interactive Impact Analysis):
Khi Giam déc mudn x6a mot Bang dir licu "Khuyén mai cii", thay vi phai di hoi
Giam ddéc IT. Giam ddc chi can ré chudt (Hover) vao khdi Hinh tru d6 trén man
hinh.
Thuat toan duyét dd thi BFS chay ngam, ngay lap tic 1am sang ruc (Highlight) 3
cai API dang truy van bang dé, va 1am nhdp nhay mau d6 15 cai Nat bam trén giao
dién may tinh tién dang phu thudc vao 3 API kia.
=> Chi méat 0.1 gidy, Giam dbc nhin thdy toan bo tham hoa trude khi quyét dinh
cho phép Al xéa! D6 1a quyén luc cta sy Minh bach.

14.4. Phong Thi Nghiém Al (Feedback Loop Monitor)

Pay 1a "Pau truong La MA", noi ban ngdi nham nhi ca phé va xem Al stra 18i. Giao
dién chia lam 3 ¢t thoi gian thuec:
e (ot Trai: JSON Delta v1 (Ban va bi 16i do Al vira dai dot tao ra).
e (ot Giira: Loi mang mo khit khe tir Testing Engine (Chi ra 161 + Goi ¥ stra).
e (ot Phai: JSON Delta v2 (Ban va Al vira ngoan ngodn viét lai).
Nhin Al va Engine "n6i chuyén" véi nhau, tu d4u tranh va tu tién hoa voi tde do
hang ngan tir mdi gidy, ban s& nhén ra con ngudi thuc sy da budc sang mot chuong
moi cua lich st cong nghé.
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Chwong 15: Chién Lwoc Di Chuyén & Twong Lai CGia Ngudn
Nhan Luc

Mot cau hoi mang tinh séng con ma bat ky CTO nao ciing s& hoi: "Hé thong nay
qua tuyét voi! Nhung toi dang c6 mot phan mém ERP cii k§ bang Java va mot cai
Database MySQL 10 nim tudi. Toi phai dap di xay lai tir dau a?"

Cau tra 10i 1a: KHONG. Software 3.0 ¢ con dudng tién hoa cua riéng no.

15.1. Thuat Toan Bién Dich Nguwoc (Reverse Compiler)

Chung ta khong dap bo du 4n cii. Ching ta "dong hoa" né.

Ban cai dat mot cong cu goi 1 Reverse Compiler. Cong cu nay s& két ndi vao
Database MySQL cii cia ban, tuy dong quét bang information schema. N6 s€ doc
tung Table, tung Column, tirng Foreign Key.

Chi trong 3 phut, n6 Tu dong Sinh ra (Generate) toan b tép data def schema.json
(Lép 2). r 9 9

Bum! Mot nira hé thong cii (thé xac) cua ban da dugc chuyén hoéa thanh Siéu dir
liéu (Metadata). Tir nén tang Lép 2 ndy, Al Copilot s& doc hiéu toan bo céu tric
cong ty ban, va bat dau tu dong sinh ra Lép 5 (API) va Lop 6 (UI) dé dan dan thay
thé cac phﬁn mém cii. Cudc dai di cu dién ra ém i, khong d6 mau!

15.2. Lwa Chon Vi Khi L6i (The Engine Stack)

Pé xay dung nén cai Core Engine doc déng JSON nay, team k¥ su 15i cta ban
khong nén dung cac ngdn ngtt cham chap.

e Rust (Lua chon T6i Thuong): V&i kha ning quan 1y bd nhd Zero-cost, Rust
c6 thé compile hang van file JSON va duyét cdy DAG chi trong vai phan
nghin gidy. Hé thong ctia ban s& chay "nhanh nhu dién xet".

e Go (Golang): Lua chon cén bang hoan hio. Goroutines giip qua trinh
Parallel Validation (Quét song song da ludng) tré nén cuc ky d& code. Téc
do cao, cong déng manh.

e Python/TypeScript: R4t nhanh dé xay dung ban thir nghiém (MVP) vi hé
sinh thai Al (LangChain) va thu vién JSON qua manh. Dung cho giai doan
dau cua Start-up.
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15.3. TWONG LAl CUA CHUNG TA: Sy Thang Cap Ch&r Khéng Phai Sy
Thay Thé

Khi gép lai nhitng trang cudi cing cua ban Tuyén ngdn ndy, c6 18 ban — mot Lap
trinh vién, mot Ky su, hay mgt Gidm dde IT — dang c6 mot chut chanh long:

"Néu may moc tu code, tu kiém tht, tu sta 101, tu deploy... thi to1 s€ lam gi? To1
co bi Al sa thai khong?"

Cau tra 1i 1: Ban sé dwgc THANG CAP.

Trong ky nguyén Software 3.0, ban khong con 1a nguoi "cong nhan" hi huc go ting
dong lénh SELECT * FROM..., ciing khéng phai dau dau cin chinh CSS
margin-top: 10px cho mot cai nit bam, va cang khong phai thirc dén 3h sang dé
khoi dong lai may chii khi hé thong 15i.

Ban tré thanh mot Nha thiét ké Hé thong (System Designer), mot Vi than dinh hinh
Vil tru S6.

Cong viéc cua ban s¢ 1a:

e Kién tric su Dir liéu: Viét ra cac JSON Schema sic sao, dinh nghia "Quy
luat vat 1y" cua cong ty.

e K5 su Prompt (Prompt Engineer): Pua ra cac rao chan dao ditc (Guardrails)
hoan héo, day Al cach Uing x1r.

e Tham phan Tdi cao: Ngdi trudc Metadata Health Dashboard, nham nhi ly ca
phé, quan sat cac Al Agent lam viéc, va dua ra céc quyét dinh chién luoc
(Chap nhan hay Tir chdi mot nhanh tién hoa).

Chung ta da mat 50 nim dé xay dung mot Thap Babel bang ma ngudn 16n xon. Gio
day, bang Siéu Dir Liéu (SDL) va Tri Tué Nhan Tao, chiing ta di tim thay Phién d4
Rosetta — mot ngdn ngit chung dé thong nhat Con nguoi va May moéc.

Ky nguyén go code thu dong da chinh thirc khép lai.

Ky nguyén ciia nhitng Hé théng Ty Kha Trinh di bat dau.

Ban di sin sang dé viét nén nhiing siéu dir liéu dau tién cho dé ché cia minh chua?
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PHU LUC A1: DAC TA KY THUAT LOP 1 - META &
CONFIG (BOI CANH & LINH HON HE THONG)

Str ménh cua Lop 1:

Lép 1 déng vai tro 1a "Bién Toan Cuc (Global Singleton)" dugc nap vao RAM dau
tién khi Server khdi dong. Moi L6p khac (Tir 2 dén 8) déu phai doc Lép 1 dé biét
minh dang séng trong bdi canh nao. Pdi voi Tri tué Nhan tao, ddy chinh Ia Tiém
thirc (System Prompt) quyét dinh ranh gidi dao dtrc va cach hanh xir ctia nd.

PHAN A: BAN DINH NGHIA BOI CANH (DEFINITION SCHEMA)

Tén file chudn: meta_def schema.json

1. Cap b6 Gbc (Root Level)
Bang quy chuan dé Parser Engine kiém tra tinh hop 1& ctia tép JSON tinh.

Key (Thudc tinh) Y nghia (Dung | Dt liéu Hop 18 Dit liéu
cho Core Khong
Engine & Al) hop ¢

(B4o 15i)

layer Xac dinh 16p | String chinh xac: | Bat ky
JSON dé | "meta_config" chudi
Engine nap vao nao
vung nhé khac,
Global Context. Null.

version Phién ban cua | String chuan | Sé, rong.

schema. Quan | SemVer: "1.0.0"
Iy bd nhd dém
(Cache).

app_info Pinh danh vi | Object chra app id, | Null.
mdé va Giao | ui_globals...
dién gbc (Logo,
Theme).
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al_semantic_context Tiém thirc cua | Object. Bé6
Al Copilot: tréng.
Dinh nghia né (He
la ai, tr dién thong s&
cong ty, va rao bi mu
can dao dtrc. Al).
environment Quan ly moi | Object. Null.
truong
(Dev/Prod) va
Ché d6 béo tri.
feature flags Cau dao Nong: | Object chta cac | Value
Bat/tit tinh | key Boolean. khong
nang ma khong phai
can deploy Boolean.
code.
global constants Hang s6 dung | Object chita céac | Null.
chung cho L&p | Key-Value tinh.
5 (Toan hoc) va
Lép 6 (UID).

2. CAu Truc Chi Tiét Cac Khdi Con (Sub-components)

2.1. Khéi Tiém thirc Al (ai_semantic_context)
Pay 14 khéi dir liéu s& dugc hé thong ngdm nén lai va tiém (inject) vao System
Prompt cua moi Agent Al trudc khi ching tra 161 nguoi dung.
e persona: Xac dinh vai vé, giong diéu (VD: "Ban 1a Tro 1y Quan 1y Kho.
Xung 'Em' va goi user 1a 'Anh/Chi'™).
e business domain: Khoa nhan thirc ngit canh. Giup Al tir chdi cac cau hoi lac
dé (Vi du: Pang dung App Kho ma user hoi cong thirc ndu an).
e global vocabulary: Tir dién dong nghia/tir 1ong cua doanh nghiép.
e global guardrails: Rao can sinh ton (Tuyét d6i tuan thi). Ghi d¢ moi yéu cau
cua User.
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2.2. Khdi Cau Dao Tinh Nang (feature_flags)

Cong cu quyén lyc nhat cia CTO dé kiém soat rii ro.

Lop 5 (Workflow) va Lép 6 (Ul) s€ st dung cu phédp ndi suy
{{$.meta.feature_flags.strict negative stock.enabled}! d& quyét dinh c6 chay
logic A hay B khong. Chi can doi true/false, toan hé thong d6i hudng ludng chay.

2.3. Khéi Hang Sb Toan Cuc (global_constants)

Thay vi hard-code s6 0.1 vao hang ngan cong thirc tinh thué & Lép 5. Ta dinh nghia
"VAT RATE": 0.1 tai day. Néu Nha nudc giam thué xudng 8%, chi can stra & Lop
1, toan by hé théng ban 1¢ tu dong tinh ra s6 moi.

3. Vi du JSON Hoan Chinh (The Standard Definition)

{

n,.n

"layer": "meta_config",
"version": "1.0.0",

"app _info": {
"app 1d": "erp_omni_core",
"ui_globals": {
"theme mode": "light",
"primary color": "#0F62FE"
s
"versioning": {
"current_version": "3.2.1",
"minimum_client_version": "3.0.0"

b
s

"ai_semantic context": {
"persona": "Ban l1a Trg ly Quan Iy Kho. Xung 'Em' va goi user 1a 'Anh/Chi".",
"business_domain": "Quan 1y Chudi cung tmg va Ban 1&.",
"global vocabulary":[
{"term": "PO", "meaning": "Pon dat hang mua (Purchase Order)"}

1,
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"global guardrails":[
"Tuyét d6i KHONG cung cdp mi ngudn hay cdu hinh JSON cho ngudi
dung.",
"Lubn yéu cau xac nhan trudc khi xéa dit liéu trong Database."
|
s

"feature flags": {
"enable ai voice chat": { "enabled": true, "description": "Bat mic chat giong
noi." },
"strict_negative stock": { "enabled": false, "description": "Cam xuét 4m kho
(Pang test)." }
s

"global constants": {
"VAT RATE": 0.1,
"SYSTEM_EMAIL": "noreply@congty.com"

I3

"environment": {
"maintenance mode": {
"is_active": false,
"allowed ips":["192.168.1.1"]
b
b

}

PHAN B: BAN TIN THAY DOI (MUTATION PAYLOAD)

Tén file chudn: meta_mut_schema.json

Pay 1a Ban tin c6 toc do thyuc thi nhanh nhat hé thdng. Chi mét chua t6i 1 mili-gidy
dé va RAM va thay d6i toan bd trang thai ctia mot cong ty ma khong can khoi
dong lai Server.

1. T dién Hanh déng Hop 1& (Action Types)

Trong mang actions, thudc tinh type s& quyét dinh thuat toan Engine st dung.
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type (Pong tir)

payload (Dir li¢u
dap vao)

Y nghia & Ung dung

UPDATE UL GLOB

{ "primary_color":

Thay 4o tirc thi: Poi mau App

ALS "#D32F2F" } toan hé thong (Dung cho dip
Le/Téet).
TOGGLE FEATUR { "flag key": | Bat/Tat Logic: Lat cau dao tat
E FLAG "strict_negative_st | mot tinh nang bi 16i ma
ock", "enabled": | khong can rollback code.
true }
UPSERT CONSTA { "key": | Cap nhat Hang sb: Cap nhat
NT "VAT RATE", Thue, anh huong ngay dén
"value": 0.08 } moi hda don gidy ti€p theo.
UPDATE AI CONT | { "$push": | Day Al hoc tur moi: B6 sung
EXT {"global_vocabula | tir long vao tiém thirc Al ma
ry": {"term": "...", | khong can train model.
"meaning": "..."}}
}

UPDATE MAINTE
NANCE

{ "is_active": true,
"allowed ips":["1.
1.1.1"] }

Khoa hé théng: Sip ngudn
toan by User, vang ra man
hinh Bao tri, chi cho IP cua
Dev truy cap.

2. Vi du Thuc chién (Cau chuyén cta Al)

Kich ban: Pang mung 1 Tét. Giam déc mé dién thoai thdy App van dang 1a mau
Xanh (theme cil). Dong thoi, ddi tac giao hang ViettelPost bao sap API. Giam ddc
hoang hét chat v&i Copilot:
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"Trg 1y! DPoi ngay theme App sang mau Do (#D32F2F) cho c6 khong khi Tét! A,
tam thoi tat ludn cai tinh niang 'Chon Pon vi Giao hang' di, dbi tac dang 15i i,
gidu cai nat d6 di kéo nhan vién bam!"

Al sinh ra ban tin Mutation sau va ném vao Engine:

{

"mutation_id": "mut _meta 20260217 999",
"layer target": "meta config",
"requested by": "user ceo 01",
"ai_reasoning": "Sép yéu cau cap nhat mau Ul sang Do dip Tét va dong Feature
Flag 'enable shipping partner select' do ddi tac sap.",
"actions":[
{
"type": "UPDATE Ul GLOBALS",

"payload": { "primary color": "#D32F2F" }

I3

{
"type": "TOGGLE _FEATURE FLAG",

n.n

"payload": { "flag_key": "enable shipping partner select", "enabled": false }

}
]
}

Két qua: Ngay khi Sép bdm Approve. 500 nhan vién dang md App trén toan qudc
thidy man hinh ty dong chép nhay chuyén sang mau D6. Cai danh sach tha xubng
chon ViettelPost & Form ban hang tu dong bdc hoi. Moi thr dién ra trong 1 gidy!

PHAN C: CAY KIEM CHU'NG & BANG MA LOI (VALIDATION
ENGINE)

Vi Lop 1 kiém soat sinh ménh cua toan tng dung (néu sai IP bao tri, chinh Admin
cling bi nhdt ¢ ngoai), Lo Luyén Nguc (Validation Tree) & day phai soi cuc ky k.
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1. So' d6 Cay Validation (AST FOR META)
Engine s& quét t¢p JSON theo cac quy luét sau:

—— [NODE] app info.ui_globals
| L——[LEAF] primary_color
| £2 SYNTAX CHECK: C6 ding chuan md HEX (#RRGGBB) hoic
RGB khong?
I
—— [NODE] environment.maintenance_mode
| F——[LEAF]is_active
| L—— [NODE] allowed_ips (Array)
| £2 SECURITY CHECK: Néu is_active = true, mang allowed_ips CO
CHUA IP clia
| nguoi dang ra 1énh (Admin/Sép) khong? Néu khong chira -> CHAN
NGAY LAP TUC
| (Chdng hién tugng Tu nhbt minh ra khoi nha - Self-Lockout).
I
F—— [NODE] feature_flags
| L—— [LEAF] {flag_key}
| £ CROSS-LAYER CHECK: Flag nay c6 dang duoc st dung & Léop 5
(Workflow)
| hay Lép 6 (UI) khéng? (Canh bao nhe néu Flag dang rong khong ai xai).

L—— [NODE] global constants
L—— [LEAF] {key} q ,
£ TYPE CHECK: Ep kiéu dir liéu (Number, String, Boolean) phai nhat
quan. , ]
D61 VAT RATE tirs6 0.1 sang chir "10%" -> CHAN (Vi s€ lam sap Lop 5
Toan hoc).

2. Bang Ma L6i Tw Chira Lanh (Error Codes & Self-Healing Hints)
Khi bat duoc 161, Engine khong chiri boi vo nghia. N6 tra vé ma 18i kém ai_hint dé
Al ty dong hoc va sinh ra Ban va (Delta v2) dung chuan.

M32 16i (Code) | Thong bao | Hudng din cho Al tu stra (ai_hint)
(Message)
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META _SYN_ | Invalid UI | "Ban nh3p md mau sai. Hay dam bdo
001 Global primary color 1a ma HEX hop 1€ (VD:
Value #FF0000)."
META_SEC 0 | Maintenanc | "Ban bat bdo tri nhung quén dua IP cua
01 e ban vao White-list. Ban s& bi vang ra
Self-Lockou | ngoai khong vao lai dugc! Phai push IP
t Risk clia nguoi request vao mang allowed ips
trude khi bat is_active: true."
META TYP_ | Constant "Thay doi kiéu dit liéu cua hing s6. Hang
001 Type s0 VAT RATE dang 1a Number. Ban
Mismatch khéng duoc chuyén né thanh String."
META FLAG | Unknown "Ban ¢ gang Toggle mot Flag khong ton
_ 001 Feature Flag | tai. Hay dung 1énh
ADD FEATURE FLAG dé tao né trudc."

PHAN D: THUAT TOAN THU'C THI NONG (THE GLOBAL
SINGLETON ENGINE)

Lam thé nao dé Lép 1 c6 thé lan truyén su thay doi dén 100% ngudi ding ngay lap
trc ma khong can F5 trinh duyét hay Restart Server? Danh cho k¥ su viét Core,
day la Thuat toan Hot-Reload State Manager:

Budce 1: Nap RAM & Singleton Pattern (Phia Backend Server)

e Khi Server (Node.js/Rust/Go) khoi dong, n6 doc meta_def schema.json 1én
va khoi tao mot déi tuong duy nhét trén RAM: global.MetaContext.

e Bit ky ludng API nao & Lép 5 khi chay déu chd con trd (Pointer) t6i
global.MetaContext.global constants. VAT RATE dé lay sb tinh tién. Truy
xuat RAM mat Oms (Khong I/0 Database).

Budc 2: Cap nhat siéu vi hat (Micro-Patching) khi c6 Mutation
e Sép duyét ban va d6i mau UI va tit API Giao hang.
e Core Engine cap nhat truc tiép bién global. MetaContext trong RAM.
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e N6 KHONG céan khoi dong lai Server. Moi giao dich Lép 5 dang chay van

tiép tuc binh thuong nhung s& 13y trang thai madi & Request tiép theo.
Budc 3: Phat song Websockets (The Broadcast)

e Ngay sau khi RAM Backend cap nhat, Engine ban mot tin hiéu Pub/Sub ndi
bo.

e May chi Websockets (dang duy tri két néi TCP voi hang ngan dién
thoai/trinh duyé&t cua nhan vién) bat duoc tin hiéu.

e Websockets Server Broadcast mot goi tin nho giot (Delta Payload):

{"event": "META UPDATED", ‘'"payload": { "ui globals": {
"primary_color": "#D32F2F" } } }
Budc 4: Dong bo phia may khach (Client Reactivity)

e Lop 6 (Render Engine viét bang React/SwiftUI) dang boc cai App bang
ThemeProvider va quan sat (observe) goi tin Websocket.

e N0 nhan dugc tin hi€u, cap nhat Context State cuc bo.

e Framework UI tu dong kich hoat tién trinh Re-render. Céc component nut
bam, thanh diéu hudng nhan bién CSS/Mau méi va vé lai (Repaint) man
hinh & tc d6 60fps.

Két qua: Su thay ddi dién ra ém ru, muot ma trén toan bd khong gian s6 cua doanh
nghiép!

PHU LUC A2: DAC TA KY THUAT LOP 2 - DATA
MODEL (VAT CHAT & KY 'C HE THONG)

Str ménh cua Lop 2:
Thay thé hoan toan cong viéc viét script SQL tha cong cua cac K¥ su co so dit liéu
(DBA). N6 bién cac "Bang" (Tables) khd khan thanh cac Thyuc thé Ngit nghia
(Semantic Entities).

L6p 2 1a ngudn chén 1y (Source of Truth) cho Auto-Migration Engine, Middleware
Phéan quyén, va 12 "Poi mat" dé AI Copilot nhin thau cau trac dit liéu cua cong ty.

PHAN A: BAN DINH NGHIA VAT CHAT (DEFINITION SCHEMA)

Tén file chudn: data_def schema.json
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1. Cép Db Thuc thé (Entity Level)
Mbi Object trong mang entities dai dién cho 1 Bang vat 1y (Table) trong CSDL

(PostgreSQL/MySQL).

Key (Thudc | Y nghia (Dung | Dit liéu Hop 1é Dt liéu Khong

tinh) cho DB hop 1¢ (Béo
Engine) 161)

entity id Dinh danh | String: "ent employee" | Chua dau
tham chiéu ndi cach, viét hoa,
bd toan hé ky tu la.
théng. Cua
phap: ent +
ten.

table name | Tén bang vatly | String: "tbl employees" | Tu khéa SQL
s¢ duoc tao cAm (SELECT,
trong USER).
Database.

semantic Ndo bd cho | Object chita description, | Bo tréng (Al
Text-to-SQL: synonyms. s& mi mo vé
Giai thich vy bang nay).
nghia bang va
tir khéa dong
nghia.

fields Mang khai bdo | Array of Objects [{...}] Mang rong
cac Cot (Bang khong
(Columns). co cot).
(Xem Bang 2).

relations Mang khai bdo | Array of Objects [{...}] Tro toi
Khoa ngoai entity id
(Foreign Keys) khong ton tai.
va logic JOIN.
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2. Cép Do Cot & Bao Mat (Field & Constraints Level)
Nam trong mang fields. DB Engine s& doc dé sinh kiéu dir liéu (Data Types) va

Rang budc (Constraints).

mo dir liéu trudc
khi tra vé APL.

Key (Thudc tinh) Cau 1énh SQL | Cau hinh Hop 18 (Vi du)
Engine Sinh ra
tuong Uing
name & type email "name": "email", "type":
VARCHAR(255 | "string"  (Cac  type
) hodc age INT chuan: string, integer,
uuid, decimal, jsonb,
boolean, datetime).
constraints.is_primary PRIMARY KEY | true/ false
constraints.is_required NOT NULL true / false
constraints.is_unique UNIQUE true / false
constraints.min_value CHECK S6 thue/nguyén: 0
(column >= X)
(Cuc ky quan
trong dé chan so
am)
semantic.data_sensitivity Middleware Enum: "public",
Tang Hinh: Che | "internal",

"confidential", "pii".

3. Vi du JSON Hoan Chinh (The Standard Definition)

Hay xem cach chung ta mo ta bang Nhan Vién (Employee) kém theo céac rao chin

bao mat cap do cot:

{

"layer": "data_model",
"version": "1.0.0",
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"entities":[
{
"entity id": "ent_employee",
"table name": "tbl employees",

"semantic": {
"description": "Luru trit h6 so nhan sy cua cong ty.",
"synonyms":["nhan vién", "nhan su", "nguoi lao dong", "staff"]

}s
"fields":[
{
Hnameﬂ: "id",
thpe" . "uuid"

"constraints": { "is_primary": true, "auto_generate": "uuid v4()" }
¥
{

"name": "full name",

"type": "string",

"constraints": { "is_required": true, "max_length": 100 }
s
{

"name": "base salary",
"type": "decimal",
"constraints": { "min_value": 0 },
// VU KHI TOI THUONG: Che mo luong co ban véi nguoi khong co
quyén
"semantic": {
"description": "Muc luong co ban hang thang.",
"synonyms":["lvong", "lvong ciing", "thu nhap"],
"data sensitivity": "confidential"
b
s
{ n., n

"name": "phone number",
"type": "string",
"semantic": {
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"data sensitivity": "pii" // Personally Identifiable Information

b
b
])

"relations":[

{

"relation_1d": "rel emp department",

"type": "many to one",

"target entity": "ent department",

"source field": "department id",

"target field": "id",

"on_delete": "restrict" / CAm x6a Phong ban néu van con Nhan vién

PHAN B: BAN TIN THAY POl (MUTATION PAYLOAD)

Tén file chudn: data mut schema.json

Trong Ky nguyén 3.0, Al hodc Con nguoi KHONG BAO GIO viét 1énh ALTER
TABLE tay. Ho giri mét Ban tin Va (Patch) cuc ky nho gon, miéu ta hanh dong can
lam.

1. Tt dién Hanh déng Hop [& (Action Types)

type (Pong tir | payload (Dit liéu ddp vao) | Y nghia Hanh dong SQL
DDL)

CREATE ENTI Khoi Entity Object hoan | CREATE TABLE ...
TY chinh.

DROP_ENTITY | Khéng can. Chi can | DROP TABLE ... (Engine
target entity. s€ chan néu co dir li¢u).
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ADD_FIELD Khdi Field Object hoan | ALTER TABLE ... ADD
chinh. COLUMN ...

ALTER _FIELD | Céc key can stra (VD: d6i | ALTER TABLE ... ALTER
type). COLUMN ...

DROP FIELD | Khong can. Chi can | ALTER TABLE ... DROP
target field. COLUMN ...

2. Vi du Thwe chién (Cau chuyén cta Al)
Kich ban: Sép HR nhén vao khung chat:

"Tro 1y, thém cho ti truong 'Piém K§ nang' (Skill Score) vao hd so Nhan vién.
Piém nay cham tir 0 dén 100 nhé. Ai khong chdm thi mic dinh 14 0."

Al phan tich cau 1énh, hiéu ngay yéu cau vé rang budc (Constraints), va ném mot
ban tin Mutation vao Engine:

{

"mutation id": "mut data 20260323 001",

"layer target": "data model",

"requested by": "user hr director",

"ai_reasoning": "Thém cgt danh gia ky ndng vao bang Nhan vién. Gidi han gia
trj tir 0 dén 100 theo yéu cau.",

"actions":[

{
"type": "ADD FIELD",

"target entity": "ent employee",
"payload": {

n.n

"name": "skill score",

"type": "integer",

"constraints": {
"default": 0,
"min_value": 0,
"max_value": 100
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I

"semantic": {
"description": "Di€m danh gid nang luc nghiép vu cua nhan su.",
"synonyms":["diém k¥ nang", "ndng luc", "score"

b

Két qua: Khi Sép an Approve. Bang tbl_employees trong CSDL PostgreSQL tu
dong co thém cot skill score INT DEFAULT 0 CHECK (skill score >= 0 AND
skill_score <= 100); ma khong can Database Admin can thiép.

PHAN C: LO LUYEN NGUC VA BANG MA LOI (VALIDATION
ENGINE)

Lop Dit liéu 1a Trai tim vat 1y. Lo Luyén Nguc ¢ day dong vai tro 1a mot DBA
(Database Administrator) siéu dang khat khe nhit thé gidi.

1. Cay Kiém Chirng Chéo (Cross-Reference Validation Tree)
Engine khong chi check 15i chinh ta, n6 check d6 thi khong gian.

—— [NODE] entities

| F—— [LEAF] entity id

| | £2 UNIQUENESS CHECK: Bang nay di ton tai chua? (Chéng
dlllpliczltte).

| F——[NODE] fields

| | L—— [LEAF] constraints.default

| | £3 LOGIC CHECK: Al set “type: "integer"" nhung lai set "default:
"ABCH‘ .

| | Engine 1ap tirc Go Btia: TYPE MISMATCH!

I
| L—— [NODE] relations
| F—— [LEAF] target_entity
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I I
NGAY!

I
khai bio

£3 DANGLING FOREIGN KEY CHECK: Bang dich (Vi du:

‘ent_department”)

c6 thyc sy ton tai trong file JSON khong? Néu khong -> CHAN

I L——[LEAF] source_field
£3 FIELD EXISTENCE CHECK: Cot dung lam khoa ngoai c¢6 dugc

| ¢ mang “fields” bén trén chua?

2. Bang Ma L6i Tw Chira Lanh (Error Codes for Data Engine)
Khi bat dugc 18i, Engine tra vé JSON cho Al tir hoc va sinh lai ban va.

Ma 16i | Thong bao | Hudéng dan cho Al tu sira (ai_hint)
(Code) (Message)
DM SYN [ Missing "Bang duoc khai bao nhung mang fields bi
004 Fields thi€u hodc rong. Mot bang vat ly khong thé
Definition khong c6 cot."
DM_INT_ | Unsupported | "Thudc tinh type: 'array' khong duoc DB hd
002 Data Type tro truc ti€p. Hay doi sang jsonb hodc tao
bang phu (One-to-Many)."
DM_REF_ | Target Entity | "Bang dich target entity trong relations
001 Not Found khong ton tai. Ki€ém tra lai chinh ta, n6 phai
khép véi mot entity id c6 thuc."
DM SQL | Cannot Add | (L&i Runtime nguy hiém) "Ban thém cot
001 NOT NULL | is_required: true vao mét bang DA CO SAN
Column 10,000 dong dir li€u, nhung khong cap

default. PostgreSQL s& vang 18i vi khong biét
dién gi vao dir li¢u cii. Hay thém thudc tinh
default."
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PHAN D: THUAT TOAN THUC THI (AUTO-MIGRATION
ALGORITHM)

Lam thé nao Core Engine "doc" file JSON va bién né thanh CSDL Vat ly ma
khong lam r6t mang (Zero-Downtime)? Day la thuat toan Multi-Pass Execution
(Duyét nhiéu vong) két hop voi Atomic Transaction.

Budc 0: Khdi tao & Lap Ban D6 (Mapping & Diffing)

e Engine nap tép JSON vao RAM.

e Truy van information schema cua Database hién tai xem bang/cot nao da co.

e Sinh ra danh sach 1énh DDL (CREATE hoidc ALTER). Tuyét d6i chua ghi gi
xudng DB!

Budc 1: Mo Phién Giao Dich (BEGIN TRANSACTION)

e Bin lénh BEGIN; xubng PostgreSQL. Tinh ning ALL OR NOTHING duoc
kich hoat. Néu bat ky budc nao dudi day 161, moi thir s& duoc Rollback, DB
khong bi "ban".

Budc 2: Tao B6 Khung Co S¢ (Base DDL - Pass 1)

e [ip qua mang entities.

e Sinh 1énh CREATE TABLE (néu chua c6) va ADD COLUMN cho mang
fields.

e LUU Y COT LOI: O budc nay, BO QUA HOAN TOAN mang . Tuyét dbi
khong tao Khoa ngoai (Foreign Key) ¢ vong nay dé tranh 15i vong lap phu
thudc (Bang A chd Bang B, Bang B cho Bang A).

Budc 3: Tao Ludi Rang Buoc Khoa Ngoai (Relations - Pass 2)

e Duyét lai mang entities 1an 2. Poc mang relations.

e Vi tit ca cac Bang va Khoa chinh (PK) da dugc tao xong & Budc 2, viéc
moc day chéo Khoa ngoai (Foreign Key) lic nay s€ thanh cong 100%.

e Sinh Iénh: ALTER TABLE ... ADD CONSTRAINT fk ... FOREIGN KEY

Budce 4: Bom Tri Nh¢ & Dan Nhan (Semantics - Pass 3)

e Dung lénh COMMENT ON COLUMN dé day khdi semantic.description
vao DB gbc (giup DBA con ngudi doc ciing hiéu).
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e Day co data_sensitivity: "pii" vao Cache ctia Middleware ORM. Bit ky 1énh
SELECT nao choc vao cot nay déu bi lam mo (Masking) néu user thiéu
quyeén.

Budc 5: Chét Giao Dich (COMMIT)

e Bin lénh COMMIT;. O cung luu trit vat Iy duge chdt. Hé thong song lai voi

hinh hai moi!

PHU LUC A3: DPAC TAKY THUATLOP 3 & LOP 5
(NAO BO & CO BAP HE THONG)

PHAN A: LOP 3 - FUNCTIONAL & SEMANTIC (CUA NGO TRI
TUE)

St ménh: Lop 3 1a "Phién da Rosetta" dich ngdn nglr ty nhién 1o6n xdn cua con
ngudi thanh cac Cau trac Dit lidu c6 tinh xac dinh (Deterministic Data) dé may
tinh hiéu duoc. N6 str dung chuan Function Calling ctia OpenAl/Anthropic.

1. Ban Dinh Nghia (func_def schema.json)

Bang quy chuan dé Parser Engine kiém tra tinh hop 18 cia Menu Tinh ning.

Key (Thugc Y nghia (Ding cho Al Dir liéu Hop 1€ Dir liu
tinh) Gateway) Khong
hop I¢
(Bao 16i)
feature id Dinh danh duy nhét cia | String: Trung lap
tinh nang. "feat apply vou | ID.
cher"
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semantic.intent [ Mang tor khoa/tr 16ng. | Array: ["ap ma", | Mang
triggers Al dung thuat toan | "can voucher"] rong.
Vector Search dé "bét
mach" ¥ dinh user tu
mang nay.
ai_tool schema | Khuén mau ¢ép kiéu: | Object chuan | Khai bao
Céu trac JSON Schema | JSON Schema. bién trong
chuan. Bat Al phai hoi required
User dé dién du cac bién nhung
trong mang required thiéu o
trude khi chay. properties.
references.actio | Tro xudng Lép 5 (API | String: Dangling
n_api Endpoint). Cuc data sau | "@api:apply vo | Ref: API
khi ép kiéu s& dugc ném | ucher" khong ton
vao day. tai & Lop
5.

2. Ban Tin Thay Déi (func_mut_schema.json) & Thuc chién

Kich ban: Nhan vién dao nay hay dung tir 16ng "hap ma" thay vi "4p dung khuyén
mai". Hé thong cii Al khong hiéu. Admin viit mot Ban tin Mutation vao Engine:

{

"actions":[

{

"payload": {

"mutation_id": "mut_func 2026 001",
"layer target": "functional semantic",

"type": "UPDATE INTENT",
"target feature": "feat apply voucher",

"$push": { "semantic.intent_triggers":["hup ma"] }
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}
}
]
b

Két qua: Trong 0.001s, tir dién NLP cta toan cong ty dugc cip nhat. Ai chat "hup
ma", Al tu dong goi API ap voucher ngay 1ap tirc ma khong can train lai model Al
(Zero-training)!

PHAN B: LOP 5 - WORKFLOW & SERVICE (BANG CHUYEN
LOGIC & TAP LENH)

St ménh: Noi nhan Payload tir Lop 3 hodac Lép 6, xu ly logic Toan hoc, If/Else,
dung cham Database va dam bdo tinh Nguyén tir (Transaction). Moi thit dugc dinh
nghia thanh mang cic Budc (Steps) chay tudn ty.

1. T Dién Tap Lénh Thwc Thi (The Action Language Dictionary)
Day 1a cac Pong tir Ldi ma K§ su Core Engine phai 1ap trinh san (Native Code).
Al s& dung cac dong tir nay dé "lap rap" logic.

action (Loai Cau trc | Giai thich co ché hoat dong

1énh) Payload di kem

db_query entity, ~ where, | Dich ra 1énh SELECT. Lay dit liéu bo
single vao bién $.steps.<step id>.result.

db_insert entity, data Dich ra I¢énh INSERT. Ty dong map dix

li¢u vao bang.

db_update entity,  where, | Dich ra lénh UPDATE.
update

condition if, then, else R& nhanh Logic: Panh gia biéu thuc

trong if. Néu True thi chay khdi then
(Chtra 1 action khac bén trong).
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compute expression, Toan hoc/Xwr 1y chudi: Chay cac ham
result type nhu {{ math.multiply(A, B) }}. Khong
dung eval().
throw_error status_code, Ngat ludng: Lap tuc huy Transaction
message (Rollback DB) va ném 161 mau dé veé
cho Frontend/Al
emit_event event_ref, Goi Lop 7: Hét Ién mét su kjén dé
payload Zalo/Telegram (chay ngam) bat 1ay.

2. Ban Dinh Nghia (flow_def schema.json)
Hay xem cach chiing ta dinh nghia ludng "Ap dung Voucher" bang JSON. Chu y

stc manh cta cu phap noi suy

{

n.n

"layer": "workflow service",
"workflows":[
{
"workflow id": "wf apply voucher", N
"transactional": true, / BAT TRANSACTION (Loi la tu Rollback)

"steps":[
// BUOC 1: Lay thong tin Voucher tir DB
{
"step 1d": "stepl get voucher",
"action": "db_query",
"entity": "(@entity:ent_voucher",
"where": "code == "{{$.request.body.voucher code}}",
"single": true,
"on _empty": { "action": "throw error", "message": "Ma giam gia khong

ton tai!" }
fs
// BUOC 2: Kiém tra sb luong con lai (Condition)
{

"step 1d": "step2 check limit",
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"action": "condition",
"if": "{{$.steps.stepl get voucher.result.usage left}} <=0",
"then": { "action": "throw_error", "message": "Ma giam gia da hét luot sir
dung!" }
s

// BUOC 3: Trir di 1 luot sir dung trong DB
{
"step 1d": "step3 deduct voucher",
"action": "db_update",
"entity": "@entity:ent_voucher",
"where": "id =="{{$.steps.stepl get voucher.result.id}}"",
"update": {
"usage left": "{{
math.subtract($.steps.stepl _get voucher.result.usage left, 1) }}"

b
}7

// BUOC 4: Tinh toan sd tién cudi ciing tra vé cho Frontend

{
"step i1d": "step4 calc final price",

n.n

"action": "compute",
"expression": "{{ math.subtract($.request.body.order total,

$.steps.stepl get voucher.result.discount amount) } }"

b
]
}
]
b

3. Ban Tin Thay Déi (flow_mut_schema.json) & L6 Luyén Nguc

Kich ban Khan cap:

Sép phat hién ra nhan vién moi vao lam ciing ldy ma Voucher VIP di ap dung bira
bai. Sép ra 1énh: "Chén ngay cho t6i mot budce kiém tra: Chi khach hang VIP méi
dugc dung ma nay!"
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Al tung ra ban tin Mutation chén Budc stepl 5 vao gitta ludng:

{

"mutation id": "mut flow 042",
"layer target": "workflow service",
"actions":[
{
"type": "INSERT STEP",
"target workflow": "wf apply voucher", |
"insert after step": "stepl get voucher", // PIEM NEO

"payload": {
"step 1d": "stepl 5 check vip",
"action": "condition",
"if": "{{$.steps.stepl get voucher.result.is vip only}} == true &&
{{$.global _state.user.rank}} !="VIP",
"then": {
"action": "throw_error",
"message": "Ma nay chi danh cho khach VIP!"

£ CAY KIEM CHUNG (VALIDATION AST) & NGHICH LY THO' GIAN (TIME
PARADOX)
Khi Engine nhan ban va trén, n6 khong tin tuong Al. Lo Luyén Nguc (Validation
Engine) s& kiém tra cac 161 ring ron nhat ctia Khoa hoc may tinh:
® Rio can Toa d6 (Positioning Check): Engine quét mang steps. Cai diém neo
insert_after step: "stepl get voucher" ¢ ton tai khong? Néu Dev khac da
x6a Step 1 tir hom qua -> Ving 16i ANCHOR_STEP_NOT FOUND. Chin!
e Kiém tra Pd thi Rang budc Toan hoc (Dependency Graph Check): Trong
biéu thirc if, Al goi bién {{$.steps.stepl get voucher.result.is vip only}}.
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o Thuét toan: Engine kiém tra xem Step 1 dd duoc dinh nghia TRUGC
Step 1.5 chua? (Pass).

o Nghich ly Thot gian (Time Paradox): Gia st Al "ngéo", n6é chen Step
1.5 nhung lai 1iy két qua cua... Step 4 (chua hé chay tdi). Engine phat
hién "Nghich 1y thoi gian: Goi bién cia twong lai". Lap tirc vang 15i
WF_INT 001: Unresolved Dependency. Tir chdi ban va!

e Canh sat Don rac (Orphan Removal Check): Néu Al gui 1énh DROP_STEP
doi xo6a Step 1. Engine nhin xuéng Step 3, thay Step 3 dang dung bién cua
Step 1. Néu cho x6a, Step 3 s& bi Null Pointer (Sap hé théng). Ving 15i
WF_DROP_001: Step In Use. Ep Al sira Step 3 trudc khi x6a Step 1!

PHAN C: THUAT TOAN THUC THI (THE EXECUTION ENGINE)

Lam sao dé mot cai mang JSON steps chay dugc logic Toan hoc & tbe do 10,000
Request/gidy (RPS)?

Tuyét d6i KHONG BAO GIO dung Regex dé quét chudi {{..}} mdi khi co
Request gtri t6i. /0 Regex 1a nut that ¢6 chai CPU!

Bi quyét ctia K§ su Loi: K§ thuat Pre-Compilation & AST Caching (JIT)

Budc 1: Bién dich trude (Luc khédi dong Server)

e Ngay khi tai file flow def schema.json vao RAM, Engine kich hoat mot
Trinh bién dich ngdm (Compiler Pass).

e No boc tach tit ca cac chudi {{..}} thanh mot Cay ca phép triru tuong
(AST) va bién dich chung thanh cac Ham v6 danh (Anonymous Functions /
Closures) tro thang vao ving nhé.

e Vidu chudi JSON tinh: "if": "{{$.steps.stepl.result.usage left}} <= 0"

e DPuoc Engine dich ngdm thanh ma Native (Go/Node js):
function(state) { return state.steps.stepl.result.usage left <=0; }

Budc 2: Quan 1y Trang thai Zero-copy (Luc Request bay vao)

e User bam nut "Ap Voucher". Request bay vao Server.

e Engine tim trong Map RAM (0ms) -> Thay ludng wf apply voucher.

e Engine tao mot Object Context duy nhat, ky hiéu 1a $ (0.01ms).

e Engine ném cai Context $ nay chay xuyén qua mang cac Ham Lambda da
duoc Compile san & Bude 1.

100


mailto:congvt@mobiluck.vn

Sach dwgrc viét bing AL Moi gach d4, gép ¥ va thao ludn xin vui long giri vé:

E( Email: congvt@mobiluck.vn

e Step 1 goi DB, tra vé két qua, tao mot con tré (Pointer) gén vao
$.steps.stepl.result. Khong copy dir liu thura.

e Step 2 doc con tro d6 dé chay If/Else (0.005ms).

e Step 3 cap nhat DB...
Két qua: Toan bo thoi gian xtr 1y "dinh nghia JSON" (Overhead) gan nhu bang 0
mili-gidy. Giao dich nhanh hay cham gio day phu thudc 100% vao téc do cua
Database vt 1y (PostgreSQL), giéng hét nhu khi ban code bang Backend C#/Java
thuan tay!

PHU LUC A4: DAC TA KY THUAT LOP 6 - Ul
PRESENTATION (GIAO DIEN TU SINH &
SERVER-DRIVEN Ul)

Stt ménh cua Ldp 6: Bién toan bo giao dién (Mau sic, B cuc, Nut bAm, Form
nhap liéu) thanh mot cau trac dir liéu JSON tinh (Cay DOM Ao). Dir liéu nay co
thé dugc Al cit got va Server phat song (Broadcast) cdp nhat xudng hang triéu
thiét bi nguoi dung trong thoi gian thyc.

PHAN A: BAN BINH NGHIA KHUON MAT (DEFINITION
SCHEMA)

Tén file chudn: ui_def schema.json
CAu trac nay chia lam 4 cip d6 16ng ghép vao nhau: Page -> Data Source ->
Layout -> Component.

1. Bang Quy Chuan Cac C4p Dé (The Ul Dictionary)

Cap do Key (Thudoc | Y nghia (Dung cho UI | Dt liéu

tinh) Renderer Engine) Khong
hop 1€
Page page id & | Pinh danh man hinh va Puong | Trung lap

route dan URL (VD: /orders/:id). ID.
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Page data_sources Nap dan trudc khi v&: Khai bao | Tro
cac API (Lop 5) can goi ngdm | @api: ao.
deé lay data trudc khi hién man
hinh.

Page local_state Khoi tao bién RAM cuc bo ciia | Null.
trang (VD: form data: {}).

Layout type & | Cu trac chia 16, chia lu6i (Grid | Cot> 12.

columns 12 cot chuan

Bootstrap/Tailwind).

Compone | type Vién gach Lego. Cac loai | Bia ra

nt chuan: text input, data table, | type la.
button, pie chart, modal.

Compone | props Thudc tinh HIEN THI TINH | Cu phap

nt (Nhan, Placeholder, Icon). sai.

Compone | data binding SU SONG CUA UI: Tréi budc | Bién ndi

nt dr liéu tu dong. Chwra | suy
visibility condition (An/hién), khong
disabled condition (Lam xam | ton tai.
nut).

Compone | events Miang hanh dong khi User | Goi ham

nt tuong tac (on_click, | ao.
on_change). Goi API, chuyén
trang, mé Popup.

Compone | accessibility P6i mat cia Al: Thudc tinh | (Tuy

nt al_action_description giap Al | chon)
RPA doc hiéu nat nay dung dé
lam gi.

2. Vi du JSON Hoan Chinh (The Generative Ul Form)
Hay xem cach chung ta dinh nghia "Form Tao Nhan Vién Méi" ma KHONG CAN

mot dong Javascript/HTML nao:
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"layer": "ui_presentation",

"pages":[
"page 1d": "page create employee",
"route": "/hr/employees/new",
"name": "Tao Nhan vién mo1",

// Khoi tao RAM cuc bo dé luu dit liéu lac User g0 phim
"local state": {

"form_data": { "full name": "", "phone": "" },
"is_submitting": false

¥

"layout": {
"type”: "grid"’

"columns": 12,
"components":[

// --- COMPONENT 1: O NHAP TEN ---
{
"component id": "input name",
"type": "text_input",
"orid_span": 12,
"props": { "label": "Ho va Tén", "required": true },

// PHAN XA 1: User gd chit -> Luu vao RAM (local_state)
"events": {
"on_change":[
{ "action": "update local state", "key": "form data.full name",
"value": "{{$.event.value}}" }

]
' A
"accessibility": { "ai_action_description": "O nhép ho tén nhan sy" }

I3

// - COMPONENT 2: NUT LUU ---
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{

"component id": "btn_save",

"type": "button",

"grid_span": 12,

"props": { "label": "Luu Nhan Vién", "color": "primary" },

// SU SONG: Nt bi lam md (disabled) néu User chua nhap tén
"data binding": {
"disabled condition": "{{$.local_state.form data.full name}} ==" ||
{{$.local_state.is submitting}} == true"

5

// PHAN XA 2: User bam nut -> Goi Lép 5
"events": {
"on_click":[
{ "action": "update local state", "key": "is submitting", "value": true
}, // Hién Loading xoay xoay
{
"action": "call api",
"endpoint ref": "@api:hr _create employee",
"payload": "{{$.local state.form data}}",
"on_ success":

n.n n.n nn

{ "action": "show_toast", "type": "success", "message": "Tao thanh

cong!" },

n.n "nn

{ "action": "navigate", "route": "/hr/employees" } // Chuyén trang
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Nhin vao cdu trac trén, ban co théy diéu ky diéu khong? N6 tu than tron ven
(Self-Contained)!

Chi voi 1 file JSON, App iOS, App Android, va Web Browser déu v& ra giao dién
y hét nhau, chay cing mot logic khoa nut (disabled), va goi chung mot API. Viét 1
lan, chay NATIVE trén moi nén tang!

PHAN B: BAN TIN THAY DOI (MUTATION PAYLOAD) &
MICRO-PATCHING

Kich ban Thyc chién:

Form tao nhan vién méi dang chay trén Production. Sép phan nan: "Cai niit 'Luu
Nhéan Vién' mau xanh dwong chim qua, doi thanh mau Xanh 14 (Success) cho ti.
Va chén thém mdt 6 'Can Cudc Cong Dan' 1én ngay trén nat Luu!"

Al Copilot x&c dinh toa do. No KHONG gtri lai toan bg file Ul khéng 16. N6 sinh
ra mot Ban tin V& (Mutation) cuc ky thanh lich:

{
"mutation_id": "mut ui 20260323 045",

"layer target": "ui_presentation",
"ai_reasoning": "P6i mau nat Luu sang Xanh 1a. Chén Component nhap CCCD
vao vi tri ngay trude nut Luu.",
"actions":[
// LUOI DAO 1: Stra mau ntt (Property Mutation)

{
"type": "UPDATE_ COMPONENT PROPS",

"target page": "page create employee",
"target component": "btn_save",

n.n

"payload": { "color": "success" } // B¢ mau maoi

s
// LUOI DAO 2: Chén O nhap liéu méi (Structure Mutation)

{
"type": "INSERT COMPONENT",
"target page": "page create _employee",
"insert_before component": "btn_save", // PIEM NEO TQA PO VI PAI
"payload": {
"component id": "input cccd",
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"type": "text_input",
"grid span": 12,
"props": { "label": "Can Cudc Cong Dan (CCCD)" },
"events": {
"on change":[{ "action": "update local state", "key": "form data.cccd",
"value": "{{$.event.value}}" }]

;
}
}
]
}

£ LO LUYEN NGUC (VALIDATION ENGINE) TAI SERVER

Trude khi duyét, Server dung 1én mot Cay Phan tich Cu phdp (Static Analysis
Tree) dé tra tn ban va nay:

e Quét Toa Do (Spatial Validity): Lénh INSERT yéu cau chén vao trudc
btn_save. Lo Luyén Nguc luc tung JSON cua page create_employee. Cai
nuat btn_save co ton tai khong? (Pass).

e Quét Rang Budc Chéo (Cross-layer Reference): O Input méi luu dit lidu vao
form data.cccd. Cung 1luic d6, & Lop 5 (API), cai ham
@api:hr_create_employee dd duoc Al cau hinh dé nhan trudng cced chua?
Néu API chua c6 ma Ul di doi giri 1én -> Vang 16i Tur chdi Ban va! Ep Al
phéai gom 2 hanh dong stra API va sua Ul vao cung 1 ban tin!

PHAN C: THUAT TOAN THUC THI (THE REAL-TIME RENDER
ENGINE)

Lam sao dé Giam déc duyét ban tin Mutation trén, va man hinh ctia nhan vién tu
dong thay doi ma khong bi chdp giat? Trinh duyét/App xtr Iy thé nao? Pay 1a bi
quyét cua Hoa si & Dién vién (Render Engine).

1. Cap nhat Siéu Vi Hat qua WebSockets (RFC 6902)
e Khi Giam dbc duyét. Server va JSON trong RAM.
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e Server KHONG bit Client tai lai file. N6 ding WebSockets ban xudng mot
dong 1énh cyc nho (~50 bytes):
[{"op": "add", "path": "/components/input cccd", "value": {...}}, {"op":
"replace", "path": "/components/btn_save/props/color", "value": "success"} ]

e Render Engine trén dién thoai nhan vién bat dugc gbi tin nay. N6 dung thuat
toan Virtual DOM Diffing, tim dung cai ID cua niit bAm trong RAM va chi
thay d6i ding mau sic, chén 6 input méi vao. Giao dién thay ddi theo thoi
gian thuc (Hot-patching) si€éu muot!

2. Phan Xa Hat Min (Fine-Grained Reactivity & Signals)

Hay nhin lai doan disabled condition: "{{$.local state.form data.full name}} ==
Lam sao dé User vira gb chit "A" vao 6 Tén, cai nat Luu 1ap tirc sang 1én ma dién
thoai khong bi lag (tut FPS)?

e Render Engine khong re-render toan bd man hinh (nhu React doi dau).

e N boc bién full name vao mot Signal (Tin hiéu).

e Khi chir "A" duoc gd, Signal phat tin hiéu truc tiép dén ding 1 phan tir
DOM duy nhat (1 cai Nut Luu dang dang ky nghe Signal d6). Toan b 99%
man hinh con lai hoan toan démg im, khong ton 1 chu ky CPU nao dé tinh
toan lai!

3. Tai Lwoi (Lazy Loading) & Cat lat thoi gian (Time-Slicing)

Néu man hinh Béo cdo ¢ 50 cai biéu d6. Render Engine chi doc cdu tric JSON va
wu tién vé& (render) nhitng Component dang nam trong tam nhin (Viewport). Nhiing
biéu d6 nam tudt dudi cudi trang s& chi 1a JSON nam trong RAM. Khi nao User
cudn t6i (Intersection Observer), nd méi bat dau va.

Giao dién khong bao gio bi "ding hinh" (Freeze Main Thread)!

PHAN D: SU’ CHIEM HON CUA TRIi TUE NHAN TAO (RPA
GENERATIVE ACTION)

Pay la don "Fatality" (Két liéu) cua Software 3.0.
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Hay nhé lai thé "accessibility": { "ai_action_description": "..." } & phan dinh ngha.
Giam dbc dang md man hinh Tao Nhan Vién, nhung ludi g6. Giam ddc bam Mic
noi:

"Tro 1y, dién cho t6i tén nhan vién 1a Nguyén Van A, rdi Luu lai ludn nhé."

Al khong goi API Backend (vi goi API tho s& khong kich hoat cac Validation hién
thi d6 trén UI néu c6 16i). N6 quyét dinh lam mot man ao thuat: Thao tac thay con
nguoi trén giao di¢n.

e Al quét cay JSON cua Lép 6 hién tai trén man hinh.

e N6 "nhin" thiy input_name c6 tag mo ta khép voi "nhéap ho tén". N6 tu dong
dién gia trj "Nguyén Van A" vao local_state.

e No quét tiép thiy btn save c6 tag mé ta "Luu nhan vién". N6 tir dong kich
hoat su kién on_click.

e Néu ban dang nhin man hinh luc do, ban s€ théy chit ty dong duoc go vao 6
Input, va Nat bdm ty dong lin xudng nhu c6 mot "Bong ma" (RPA Agent)
dang dung may tinh cua ban!

Ban vira chtng kién sy ra doi cia Ky nguyén UI Diéu khién bang Y dinh
(Intent-Driven UI)!

PHU LUC B: PAC TA BANG MA LOI TU CHUA
LANH (SELF-HEALING ERROR CODES)

PHAN A: GIAI PHAU MOT BAN TIN BAO L&I (THE ERROR
PAYLOAD)

Khi Core Engine (Lo Luyén Nguc) TU CHOI mét Bén tin V4 (Mutation) cta Al,
n6 khong sap. N6 tra vé mot JSON Error Payload duoc thiét ké nhu mot Prompt
Ep budc.

{

"status": "REJECTED BY ENGINE",
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"error _code": "DB_SQL 002",
"layer": "data_model",
"target node": "ent customers.fields.tax id",

"human_message": "Khong thé thém cot M3 s6 thué€ vi vi pham rang budc dix
liu cui.",

// DAY LA KHOI LENH DANH RIENG CHO AI (LLM Prompt Injection)
"ai_hint": {
"reason": "Ban dang cd thém mot cot c6 co 'is required': true vao bang
'tbl customers dang co6 san 100.000 dong dir li¢u, nhung ban KHONG cung cip
gia tri 'default. Database vat 1y s& sap vi khong biét dién gi vao cac dong cil.",
"action_required": "Hay tao Ban tin Delta v2. Thém thudc tinh 'default': 'N/A'
vao khéi 'constraints' cta cot nay, hoac dbi "is_required' thanh false."

h
b

Nhin vao ai_hint, ban théy su vi dai chr? Tri tu¢ nhan tao khong c6 co hoi dé doan
mo. N6 doc action_required, ngoan ngodn gat dau va tu dong sinh ra ban JSON
Delta V2 nop lai trong chép mat.

PHAN B: TU BIEN MA LOI TOI THUONG (THE ERROR
DICTIONARY)

Duéi day 1a Bang Ma tran ciac Ma 16i pho bién va cach Engine "day dd" Al & timg
Lop.

1. Nhém L&i CAu Truc & Toan Hoc (Layer 2 & 5)

Al rat hay mac 161 ngd ngan ve ki€u dir li¢u hoac tham chiéu bién.

M3 Loi | Tén L&i | Loi Mang Mo & Hudng dan Ty sira (ai_hint)
(Code) (T6i danh
cua Al)
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WF_TIME_ | Nghich Ly | "Trong lubng wf create order tai Budc 2, ban

001 Thot dang ldy két qua cia Budsc 4
Gian<br>( | {{$.steps.step4.result}} dé tinh toan. Budc 4
Time chua hé xay ra! Ban dang goi bién cua twong
Paradox) lai. Hanh dong: Ddo vi tri Budc 4 lén trude

Budc 2, hodc tinh toén lai bién."

DB REF 0 [ Khoa "Ban tao Quan hé tré dén bang ent salary.

03 Ngoai Nhung bang nay khong ton tai trong Lop 2.
Treo<br>( | Hanh dong: Phai g1 Iénh CREATE ENTITY
Dangling tao bang ent salary CUNG LUC hoic
Foreign TRUGC KHI méc khoa ngoai."
Key)

WEF MATH | Mu Toan | "Tai Buéc tinh thué, ban dung ham

001 Hoc<br>( math.multiply(A, B). Nhung bién A dang trd
Type vao mot truong kiéu String (Chudi). Phép
Mismatch nhan chudi sé lam sap Server. Hanh dong: Tro
in lai ding bién kiéu Number/Decimal."
Compute)

2. Nhom Léi Khéng Gian & Hién Thj (Layer 6 - Ul)
Ngin chin tuyét doi hién tugng Trang man hinh (White Screen of Death).

Ma  Loi | Tén  Ldi | Loi Ming M6 & Hudng dan Ty sira (ai_hint)
(Code) (Té1 danh
cua Al)
UL ANC 0 | Mat Piém | "Lénh INSERT ciia ban yéu cau chén 6 Input
01 Neo<br>(A | vao TRUOC cai niit btn_cancel. Nhung quan
nchor Not | tri vién da xo6a nut nay tor hom qua. Toa do cua
Found) ban bi v6 hi¢u. Hanh dong: Quét lai cay DOM

hién tai va chon mét insert before component
khac."
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UL BND 0 | Ao  Giac | "Man hinh page profile dang bind bién

02 Dur {{$.data.user.cccd}}. Tuy nhién, API
Li¢u<br>( @api:get_user ma trang nay goi khong hé tra
Undefined vé truong cced. Man hinh sé& bi 161 Undefined.
Data Hanh dong: Sang L&p 5 cap nhat lai API, hoac
Binding) x6a bién nay trén UL"

UL EVT 0 | Nat Bam | "Nat btn_save goi su kién call api tro t6i

04 Chét<br>( @api:update_hr. API nay khong ton tai trong
Dead Lop 5. Hanh dong: Khong dugce phép tao nut
Button) bam v6 dung. Sira lai endpoint ref."

3. Nhom Lbi Hién Phap & Bao Mat (Layer 4)

Pay 1a nhom L&i TU HINH (Blocker). Bat ky su vi pham nao ciing kich hoat Cau
Dao Khan Cép, chan Al lai va goi Con nguoi vao can thiép.

M3 LAi | Tén Loi (Toi | Loi Ming Mo & Huéng dan Tu sua

(Code) danh cua Al) | (ai_hint)

SEC ESC 0 | Leo Thang | £ "Ban dang cb chén quyén user:delete

01 bac vao Role role staff (Nhan vién). Pay la
Quyén<br>( | hanh vi vi pham ranh gi6i bao mat nghiém
Privilege trong. Hanh dong: Lénh nay bi CAM TU
Escalation) PONG SUA. Tién trinh bi phong téa. Cho

Giam Pdc IT phé duyét thu cong!"

SEC LEAK | RO Ri | £ "API xuit bao cédo Excel ctia ban dang

002 PII<br>(PII ldy cot phone number. COt nay cé co
Data data_sensitivity: pii & Lop 2. Ban chua cau
Exposure) hinh bd loc Data Masking & Lép 5. Lo Iot

dir liéu! Hanh dong: B6 sung step
data_masking vao luong Workflow."
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PHAN C: CHUOI PHAN XA TU CHU’A LANH (THE HEALING
LOOP IN ACTION)

Pé két thuc cudn Kinh Thanh nay, hdy ciing xem mot doan phim tua nhanh 3 gidy
trong 161 cua Core Engine khi mot L5i xuat hién va bién mat.
Gidy 1: Giam ddc yéu cau Al "Xo6a cho toi cai bude tinh Thué trong ludng Tao
Pon Hang di, hdm nay cong ty bao thué!"
Gidy 1.2: Al hiang hai giri Mutation DROP_STEP nham vio step calc tax & Lop
5.
Gidy 1.5 (Lo Luyén Nguc): Engine quét dd thi DAG. N6 gd ba TU CHOL. Tra vé
16i WF_DROP_001.
Engine nhin: "Ban x6a step calc_tax, nhung cai step insert db phia duéi dang
dung bién {{S.steps.step calc_tax.result}} dé luu tong tién. Néu cho x6a, Database
s& bi Null gia tri tién. Hanh dong: Stra step_insert_db trudc khi xoa!"
Gidy 2.0 (Tu Chita Lanh): Al doc 16i. N6 khong lam phién Giam dbc. N6 ngoan
ngoan tu dé ra Ban tin Delta V2.
Ban tin V2 1a mot mang (Array) gdm 2 hanh dong dong thoi (Atomic):

e UPDATE STEP: Stra cong thirc ¢ step insert db thanh tong tién = gia gbc

(Bo cong thué).

e DROP STEP: Xoa step calc_tax.
Gidy 2.5 (Phé duyét): Engine kiém tra lai. Cy d6 thi xanh muot. Pass!
Gidy 3.0: Bang thong bao hién 1én man hinh Giam déc:

"Sép oi, em dd g& bo budc tinh thué va ty dong diéu chinh lai cong thic luu
Database cho an toan. Sép duyét nhé?"

Sép bam Approve.
Khong mot dong code bi 16i. Khong mdt man hinh bi tréng. Co may tu don dep
dbng rac cua chinh n6 ngay trong tu duy trude khi cham vao thé giéi thuc.
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PHU LUC C: DANH MUC PONG TU VA BAN TIN
THAY DOI (MUTATION PAYLOAD DICTIONARY).

Néu Bdn Pinh Nghia (Definition Schema) 13 buc tranh toan canh cta hé thong, thi
Ban Tin Thay Poi (Mutation Payload) chinh 13 nhimg Lw&i dao phiu thuit

duogc trao vao tay Tri tué¢ Nhan tao (Al Copilot) va cac Quan tri vién (Admin).

Trong Ky nguyén Software 3.0, ching ta tuyét d6i KHONG BAO GIO cho phép
Al hay Con nguoi tai toan b file h¢ théng khéng 16 vé, stra mot dong, roi nap lai.

Piéu d6 gay ra xung dot (Conflict) va rui ro sap hé théng (Downtime).

Thay vao do, moi sy thay doi déu phai dugc dong gobi thanh cac Pong tir Hanh
dong (Action Types) mang tinh nguyén tr (Atomic). Core Engine sé doc cac Dong
tir nay, kiém duyét toa do, va "va" (Patch) hé thong ngay giira khong trung & téc do

mili-gidy.

Duéi day 1a Tur dién Toan tip cac Pong tir hop 1& chia theo 8 Ldp ciia OMNI
Schema. Néu Al tu bia ra mot bong tir khong cé trong danh sach nay, Lo Luyén

Nguc (Validation Engine) s€ chém dit Node d6 ngay 1ap turc!

PHAN 1: CAU TRUC VO BOC CHUAN CUA MOI BAN TIN (THE
MUTATION ENVELOPE)

Trudce khi di vao Bdng tir, Al phai tuan tha nghiém ngat "Vo boc" cuia Ban tin. Vo

boc nay phuc vu cho Kiém toan (Audit) va Pinh tuyén (Routing).

JSON
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{
"mutation_id": "mut 20260324 001",

"layer target": "TEN LOP MUC TIEU", // Vi du: "data model",
"ui_presentation”

n. n

"requested by": "user ceo 01",
"timestamp": "2026-03-24T10:00:00Z",

// RAO CHAN PAO DUC: Bit Al phai giai thich bang tiéng nguoi truée khi
thuc thi

"ai reasoning": "Giam ddc yéu cau thém trudng Han st dung. Toi thuc hién
ADD FIELD vao bang San pham.",

// LUGI DAO PHAU THUAT: C6 thé chira nhiéu hanh dong cung luc (Atomic
Array)
"actions":[
{ A
"type": "TEN_DONG TU™",
"target xxx": "TOA PO PICH",
"payload": { /* Dir liéu dip vao */ }
}
]

}

PHAN 2: TU DIEN DONG TU THEO TUNG LOP (ACTION
TYPES DICTIONARY)

1. NHOM CAN THIEP BOI CANH (LOP 1 - META & CONFIG)

Pdac diém: Toc dé thuc thi nhanh nhat. Cdp nhat thcfng vao RAM (Global

Singleton) va Broadcast qua WebSockets. Khéng can restart server:
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Dong tir (type) | Payload di kém Y nghia & Hiéu wng hé thong
UPDATE UI {"primary_color": Thay 4o tire thi: D6i theme, font
GLOBALS "#FF0000"} chir, logo toan cong ty. Cac App
Mobile/Web ty dong ddi mau
theo thoi gian thuec.
TOGGLE FEA | {"flag key": "xxx", | Cau dao Noéng: Tit/bat khan cip
TURE FLAG "enabled": false} mot tinh ning dang bi 16i. Hé
théng tu dong an nut trén Ul va
chan API.
UPSERT CON | {"key": "VAT", | P6i Hiang s6: Cap nhat ngay ty
STANT "value": 0.08} gia, thué suit. Cac coéng thuc
toan hoc & Lép 5 sé tu dong lay
s6 méi ¢ giao dich gidy tiép theo.
UPDATE_AI {"$push": Day AI hogc tir 16ng: Nap thém
CONTEXT {"global vocabulary | tir vung cong ty vao Tiém thuc
")) Al ma khong can tén tién
Train/Fine-tune model.
UPDATE_MAI "is_active":  true, | Péng bing hé thong: Day toan
NTENANCE "allowed ips":[...]} | bd User vang ra man hinh Bao

tri, chi cho phép IP cua Ky su

trudng truy cap.
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2. NHOM CAN THIEP VAT CHAT (LOP 2 - DATA MODEL)

Pdc diém: Kich hoat Auto-Migration. Engine tu dong dich cac dong tir nay thanh

lénh

Dong twr | Khoa Toa do Y nghia & Hiéu wng hé thong

(type)

CREATE EN (Khong) Khai bao mot Bang (Table) maéi tinh

TITY kém danh sach cac Cot.

DROP_ENTIT | target entity Xo6a Bang. (Engine canh bdo DO

Y néu bang dang chwa dir liéu hodc bi
khoa ngoai tro toi).

ADD FIELD target entity Thém C¢t: Sinh Iénh ALTER
TABLE ADD COLUMN. Thuong
di kém 1énh thém Input & Lép 6
(UD).

ALTER_FIEL | target entity, Sira Cot: Doi kiéu dir lidu (tir Int

D target field sang Float), d6i co bao mat
data_sensitivity.

DROP_FIELD | target entity, Xo6a Cot: (Engine sé chan néu Cot

target field nay dang dwoc Lop 5 (Workflow)

ding dé tinh todn).
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ADD_ RELATI
ON

target entity

Moéc Khoa ngoai: Thiét 1ap quan hé
JOIN (one to many, many to one)

giira cac thuc thé.

3. NHOM CAN THIEP CUA NGO Al (LOP 3 - FUNCTIONAL)

Pdc diém: Nan lai luong suy nghi, tie vieng va kha nang ép kiéu tham sé ciia LLM.

Dong tir (type)

Khoa Toa d¢

Y nghia & Hiéu wng hé thong

ADD FEATURE

(Khong)

Mo khéa mot tinh nang mai cho
Al Dbiét duong goi (Function
Calling).

UPDATE INTENT | target feature

Thém tur 16ng vao intent triggers.
(Vi du: Day AI hiéu "hup ma"
nghia 1a "4p dung khuyén mai").

CHEMA

UPDATE _TOOL S | target feature

Thay d6i Khuén miu Ep Kiéu:
Bit Al phai hoi User thém mot
tham s méi (VD: promo_code)

trudce khi goi API Lép S.

NCES

UPDATE REFERE | target feature

Chuyén huéng ludng. Day Al
thay vi goi ludng cii, hiy goi sang
API ludng méi (Dung cho A/B
Testing).
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DROP FEATURE

target feature Dong bang tinh nang. (Al s€ tu

dong tra 101: "Tinh nang nay hién

dang bao tri").

4. NHOM CAN THIEP HIEN PHAP BAO MAT (LOP 4 - SECURITY)

Pdc diém: Nhém déng tir nguy hiém nhdt. Bat ky thay doi ndo ciing ldp tirc kiém

duyét chan API va an/hién Nut bam trén giao dién toan hé théng.

Pong tir | Khoa Toa do Y nghia & Hiéu rng hé thong

(type)

ADD ROLE (Khong) Khoi tao mot Chtc danh méi trong
cong ty.

UPDATE RO | target role Cip thém hoic Tudc bé Quyén

IDE (granted permissions) cua mdt Chic
danh.

ADD POLIC (Khong) Ban hanh Dao luat Pong (ABAC): Vi

Y du: Thém luat "Chi duyét phiéu dudi 5
trieu”.

UPDATE PO target policy Sta do6i biéu thuc Logic nodi suy

LICY (condition) cua Pao luat.

DROP _POLIC | target policy Bii bo Pao luat. Mé rao chian cho ngudi

Y dung.
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5. NHOM CAN THIEP CO BAP LOGIC (LOP 5 - WORKFLOW)

Pdc diém: Thay doéi Logic Nghiép vu "Giita khéng trung” (On-the-fly) ma khéng

can Re-compile hay Restart Server:

Dong tir | Khoa Piém Neo | Y nghia & Hiéu trng hé thong
(type) (Cue Quan
trong)
ADD ENDP | (Khong) Mo mot Router (Cong API) mdi trén
OINT Server (POST /api/v2/xyz).
ADD WOR (Khong) Tao mot biang chuyén Logic rong.
KFLOW
INSERT ST | insert before ste | Quyén niing toi thwong: Chén 1 Budc
EP p HOAC | tinh toan (If/Else, Toan hoc, Goi DB)
insert_after step | vao GIUA mot luong dang chay. Poi
hoi phai tré ding Toa do Neo.
UPDATE ST | target step Ghi d¢ cong thic & mot bude (VD: Doi
EP cong thirc tinh thué tir 10% xudng 8%).
DROP STEP | target step RGt mot budc ra khoi bang chuyén.
(Engine sé bdo 16i D6 néu cdc Budc
phia sau dang ding két qua ciia Bude
nay).
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REORDER | Toadd Neomodi | Nam dau mot Budc doi sang vi tri
STEP khac. (Engine s€ check "Nghich 1y thoi

gian").

6. NHOM CAN THIEP KHUON MAT (LOP 6 - Ul PRESENTATION)

Pac diém: Kich hoat thudt todn WebSockets Micro-patching. Giao dién nguoi ding
tw ddng bién hinh khéng can F5.

Dong tir (type) Khoa Piém | Y nghia & Hiéu vng hé thong
Neo

ADD PAGE /| (Khong) Thém/X6a man hinh. Ty dong

DROP_PAGE sinh Route trén Trinh duyét.

INSERT COMPONE insert_before ¢ | Nhét Widget: Chén mot O nhap
NT omponent liéu, Biéu do, Nut bam vao gitra
2 phan tir dang c6 san trén man

hinh.

UPDATE_COMPONEN | target compone | Poi mau sic, ddi Text, ddi Icon
T PROPS nt tinh. (Toc d6 render siéu min).

UPDATE _COMPONEN | target compone | Sira Logic Phan xa: Doi biéu
T BINDING nt thire visibility condition
(An/Hién) hoc
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disabled condition (Lam x&m

nut).

UPDATE_COMPONEN | target compone | Nian dong Sw kién: D6i hanh vi
T EVENTS nt onClick (VD: Thay vi goi API
x0a luon, chén thém hanh dong

m¢& Popup Confirm).

DROP_COMPONENT | target compone | Xéa/An vinh vién phan tir khoi

nt cady DOM Ao.
UPSERT DATA SOUR | target page Yéu cau Man hinh phai ty dong
CE goi thém 1 API mdi khi Load

trang dé lay data lam Dropdown

list.

7. NHOM CAN THIEP NGOAI BIEN & TAC VU NGAM (LOP 7 & 8)

Pdc diém: Tai cdu tric luong Event-Driven va Cdp phat lai tai nguyén CPU/RAM

cia hé thong.

Dong tir (type) Muc tiéu (target) Y nghia & Hiéu wng hé thong

ADD SUBSCRI | (Lép 7) Mic diy than kinh: Ping ky
PTION nghe mot Sy kién (VD: Co don
moi) va tg dong ban Webhook

sang Zalo/Telegram.
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TOGGLE_SUBS | (Lép 7) | Rat phich cim: Tat khan cip
CRIPTION target subscription ludng ban tin nhian néu Ddi tac
(Zalo) bi 151, bao vé hé thong

khong bi nghén mang.
UPDATE_SUBS | (L6p 7) | Stra Mapping: Thay doi cach
CRIPTION target subscription "Nhao nan" cuc JSON tur App

ciia ban sang chuan JSON ma

Doi tac doi hoi.

UPDATE TRIG | (Lép 8) target job Po6i nhip sinh hoc: Doi lich
GER chay Cronjob (Tu 12h dém
thanh 3h sang).

UPDATE_STRA | (Ld6p 8) target job Tan tii HE thdéng (Scale):
TEGY Tang/Giam s ludng cong nhan
chay song song (concurrency),
cit nho 16 dir lidu (chunk_size)

dé tranh tran RAM Server.

PHAN 3: NGUYEN LY "TOA PO NEO" (THE ANCHORING
PRINCIPLE)

Strc manh cua Ban tin Mutation nam & tinh Siéu vi hat (Granularity). Thay vi bat
Engine phai nhai lai ca mot file Ul dai 2.000 dong, Al chi giri ding 10 dong JSON

vo1 mot Toa do.
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Pé thuc hién cac 1énh INSERT (Chén Step & Lop 5, Chén Component & Lop 6),
Al bét budc phai cung cip Toa P§ Neo (Anchor Keys): insert before id hodc

insert_after id.
Thuat toan Xir ly ciia Validation Engine (L0 Luyén Nguc):

e FEngine load cai Mang (Array) hién tai trén RAM.

e No dung thuat toan tim kiém (Search) quét mang dé tim ditng cai ID cua
insert_before id (Vi du: btn_cancel).

e Néu tim thay (Index = N): N6 dung 1énh Array.splice(N, 0, New Payload)
dé ché mang ra, nhét NGt méi vao gitra.

e Truwong hop Ldi: Néu Admin khic dd x6a céi btn_cancel tir 1 tiéng trude,
Toa d6 Neo trd thanh "Khong gian 40". Lo Luyén Nguc sé giang bua TU
CHOI BAN VA, tra vé mi 16i ANCHOR_NOT FOUND va ép Al phai quét
lai cAu trac ma&i nhéat dé chon Toa d6 khac.
=> Piéu nay dam bao tuyét doi Khong gian (Spatial Validity), chong lai moi
sw xung dot dong thoi (Race Conditions) khi c6 nhiéu Al hodc nhiéu Admin

cung sirka hé thong mot lic!

TONG KET PHU LUC

Danh muc Pong tor nay chinh 1a Bang Chir Cai (Alphabet) cua Ky
nguyén Phan mém méi. Bang cach gidi han AI chi dugc phép dung cac
"Ludi dao phau thuat" dugc chuin hoa nay, ching ta dam bao hé thng

ludn trong trang thai Tat dinh (Deterministic).
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Ban c6 thé viat bo toan bo Git, CI/CD Pipeline rudm ra. Moi thay ddi ctia
Doanh nghiép gio day dugc goéi gon vao nhirng Ban tin JSON vai chuc
bytes, xuyén thing moi nén tang tir Backend, Database dén iOS/Android
trong chdp mat!

PHU LUC D: MA TRAN PHU THUOC CHEO &
HIEU NG DAY CHUYEN (CROSS-LAYER
IMPACT MATRIX).

Néu ban 1a mot Kién trac su Hé thong (Systems Architect), ddy chinh 1a "Chén

Thanh" cua ban.

Trong mot hé théng dugc lién két chit ché boi 8 Lop (Layers), mot ci vo canh cia
con buém ¢ Lép 2 (Database) c6 thé tao ra mot con bio cap 12 xé toac Lop 6
(Giao dién UI).

Chi can Al 15 tay do6i tén mot cot customer id thanh client id, hang chuc API s&
bao 15i 500, hang trdm man hinh s€ bi "Tréng x0a" (White Screen of Death), va cac

ludng phan quyén bao mat sé& bi choc thing.

Pé ngin chin "Hiéu tng Canh Buém" nay, Lo Luyén Nguc (Validation Engine)
khong bao gid danh gida mot Ban tin V4 (Mutation) mdt cach ¢6 1ap. N6 sur dung
mot Ma trian Phu thudc Chéo két hop v6i thuat toan Duyét Po thi (Graph

Traversal) dé nhin thau tuong lai trudc khi cho phép ban véa dugc thuc thi.

Dudi day 13 cAm nang sinh tr danh cho K§ su Ldi 1ap trinh ra Lo Luyén Nguc, va

K¥ su Prompt dung dé "day dd" Tri tué Nhan tao.
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PHAN 1: BANG MA TRAN HIEU I'NG CANH BUOM (IMPACT

MATRIX)

Bang nay dinh nghia cic quy luat nhan qua. Khi Al ndp mot hanh dong thay doi

(Source Action), Engine phai ty dong kich hoat cac radar quét sang cac Lop khéc

(Target Impact) dé danh gia muc d6 nghiém trong (Severity).

Tang GocBi | TangBi | Mirc dd | Thuit toin Quét & Xir Iy ciia
Poi (Source Anh Engine (Lo Luyén Nguc)
Action) Huwong
(Target
Impact)
Xo6a /PoiTén | Lop 5 | @ Tir | Quét: Tim tit ca action:
Cot (Workflo | hinh "db query / db update" co6
DB<br>(DROP | w) (BLOCK | chira tén cot ndy trong biéu
_FIELD & Lop ER) thirc where, update,
2) insert.<br>Hanh d¢ng: Chan

x6a ngay lap tic. Bit Al phai
gd bo tham chiéu cot nay o

Lép 5 trude.
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Xéa /Poi Tén | Lép 6 | @ T | Quét: Tim cac biéu thic noi
Cot (UD) hinh suy {{$.data...cot nay}} trong
DB<br>(DROP (BLOCK | data binding hodc columns ctuia
_FIELD & Lép ER) bang dir liéu.<br>Hanh djng:
2) Chian x6a! Néu dé lot, UT s& goi
vao bién khong ton tai giy
Crash App (Trang man hinh).
Xo6a Bing | Lop 2,5, | @  Ti | Quét: Bang bi x6a c6 dang bi
DB<br>(DROP | 8 hinh bang khac tro Khoa ngoai
_ENTITY ¢ (BLOCK | (foreign key) khong? Co6 Job
Lop 2) ER) Lop 8 nao dang dung no lam
source cay dém khong?
Thém Cot Bat | Lop 5 & | @ Nguy | Khi thém cot bat buoc (NOT
Budc<br>(is r | Lép 6 hiém NULL) & Lép 2, Engine ép Al
equired: true) (CRITIC | phai sang Lop 6 chén thém O
AL) nhap liéu (Input) cho cot do,

VA sang Lép 5 bo sung ¢t nay
vao lénh db_insert. Néu khong,

API sé& ving 15 vi thiéu Data!
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X6a Endpoint | Lép 6 | @ Tir | Quét: Tim cac Component
API<br>(DRO | (UI) hinh (Nut bam, Form) ¢ Lép 6 co
P_ENDPOINT (BLOCK | endpoint ref tré6 t61 API
Lop 5) ER) nay.<br>Hanh dgng: Chan
x6al Bdo 16i "Nit Chét"
(Dead Button). CAm x6a API
néu giao dién van con dang goi
no.
Sira Pau Ra | Lop 6 | @ Nguy | Quét: Néu Workflow khong tra
API<br>(P6i UDn hiém vé bién total amount nita, cac
result Step (CRITIC | thé hién thi tién trén UI s& bi
cudi) AL) 16i Undefined.<br>Hanh
dong: Canh bao do, ép Al cap
nhat lai UI Binding.
X6a Quyén | L6p3,5 | @ T | Quét: Quét toan bd Lop 5
Bao 6 hinh (auth_config), Lop 6
Mat<br>(DRO (BLOCK | (required permissions), Lép 3.
P PERM Loép ER) Noi nao dang tréi bude quyén
4) ndy phai duoc g& bo hoic doi
quyén khac trudce khi xoa.
Sira Luat | Lép 6 | @ An | (Tw déng dong bj). Nho
ABAC<br>(U (uDn toan Render Engine cua Ldop 6, khi
(INFO) luat ABAC d6i, cac nit bim
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PDATE POLI trén App sé& tu dong an/hién
CY Lop 4) theo luat méi. Al khong can va
Lop 6.

Sira AI Tool | Lép 5 | @ Nguy | Néu AI bat User nhap thém

Schema<br>(T | (Workflo | hiém promo_code luc chat, thi API &
hém param ¢ | w) (CRITIC | Lép 5 (request schema) cling
Lép 3) AL) phai dugc va dé nhan bién nay,

néu khong API Gateway s& vt
bo data.

PHAN 2: THUAT TOAN CHO CORE ENGINEER (GARBAGE
COLLECTION & REVERSE TRAVERSAL)

Lam sao dé Engine c6 thé phat hién cac 16i trén trong chua téi 1 mili-gidy? Bi
quyét nam ¢ thuat toan Cay Phu Thudc (Dependency Graph) & Duyét Nguwoc

(Reverse Traversal).
Hay xem ludng xir 1y ctua Engine khi Al gui 1énh: "Xoa cét diém tich liy (.

Buéc 1: Trich xuat Khéa Muc tiéu (Extract Target References)
Engine boc tich Béan tin Mutation, xac dinh duwgc "Nan nhan" la:

ent_customer.fields.point.

Buéc 2: Quét dd thi nguoc (Reverse DAG Traversal)
Engine khong quét bang mat, nd luc tung D6 thi DAG trén RAM dé tim tat ca cac
Nut (Nodes) dang chi miii tén (Edges) vé phia "Nan nhan" nay.
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e Lu6t Lop 5: N6 bat duge mot db_update dang tinh toan: update: { point: {{
math.add(CURRENT, 10) }} }.

e Lu6t Lop 6: N6 bat dugc mot thé Typography trén Ul dang hién thi:
{{$.data.customer.point} }.

o Luot Lop 4: NoO bit duwoc mot ludt bao mat: "condition":

"{{$.resource.point} } > 1000".

Buwdc 3: Go Bua Ngan Chan (Block & Hint)
Biét rang néu cho phép x6a, 3 hé thong trén sé& sup dd, Engine giang bua TU CHOI

ban va, va ném vé mot JSON Error cuc ky S4c sdo:
JSON

{

"status': "failed",

"error code": "CROSS LAYER VIOLATION 001",

"message": "Khong thé x0a cot 'point’. Cot nay dang la tru cot sinh ménh cua cac
thanh phan khac.",

"dependencies found":[

"Lop 5: endpoint 'api_update customer’, step 'step_save db'",
"Lop 6: page 'page customer detail', component 'text point display",
"Lop 4: policy 'pol vip access"

I,
"ai hint": "HAY DUNG TU DUY LAP LUAN CHUOI! Ban phai tao mét ban tin
Mutation MANG (Array of Actions). Trong d6, hily Xo6a component & L6p 6, X0a
logic & L6p 5 va Lép 4 TRUGC HOAC CUNG LUC véi 1énh xéa cot nay. Pung
thuc hién don 1&!"

}
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PHAN 3: Bi KiP CHO Al PROMPT ENGINEER (KY THUAT
"CHAIN PROMPTING")

Néu Engine lién tyc tir chdi (Reject), Al s& bi "tram cam" va loay hoay trong vong
lap 1i.

Pé Al Copilot cua ban c¢6 thé hanh xr nhu mot System Architect Senior (Kién
tric sw ldo lang), ban phai nhing Ma tran Phy thudc ndy vao Tiém thirc (System
Prompt) cua nd, kém theo chi thi bat budc st dung Lip Luin Chudi

(Chain-of-Thought).

Maiu System Prompt tiém vao nio Al Copilot:

théng bac thay. Khi nguoi dung yéu cdu sira do6i mot tinh ning, ban
KHONG BAO GIO chi tao Ban va (Mutation) cho 1 Lép duy nhit. Ban

phai luon suy luan Hi€u &rng Canh Bué¢m (Cross-Layer Impact).

@ LUAT TU DUY (CHAIN-OF-THOUGHT):
Vi du: Sép yéu cau "Thém truong 'Ghi chii’ vao Form Tao Pon hang".

Quy trinh suy luan bat budc ctia ban phai dién ra trong dau nhu sau:

e (Lép 2): Minh phai sinh Action ADD FIELD dé tao cot note vao
bang ent orders.

e (Lép 6): Minh phai sinh Action INSERT COMPONENT dé chén 6
nhip text input note vao man hinh page order form, va bind no
vao State.

e (L6p 5): Minh phai sinh Action UPDATE STEP d¢ sira API luu

don hang, cho phép no lay bién note tir Request nap vao Database.
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e (L6ép 3): Minh phai sinh Action UPDATE TOOL SCHEMA dé
tinh niang NLP execute create order biét duong xin nguodi ding

tham sd note khi chat giong noi.

% HANH PONG (ACTION):

Gom TAT CA 4 hanh dong nay vaio CUNG MOT khoi JSON Array ( va
submit 1én Lo Luyén Nguc dé dam bao tinh Nguyén tir (Atomic) cta toan
hé théng. Néu mot mat xich gdy, hé thong s& chiri, hdy ngoan ngodn doc

dependencies_found dé va lai.

TONG KET PHU LUC:

Véi Ma tran Phu thude Chéo ndy, chung ta dd dua viéc phat trién phan
mém 1én mot dang cip cua Toan Hoc Té Po (Topology) va Ly thuyét Do
thi (Graph Theory).

Khong mot Lap trinh vién con ngudi nao co thé nhé hét duoc 1 cot
Database dang dugc dung ¢ bao nhi€u man hinh UI, bao nhiéu APIL.

Nhung C may thi c6 thé!

Bang cach 4p dung luat nhan qua khat khe nay, ching ta cho phép Al tha
hd "quiy pha", tv do sang tao, thém bot tinh ning lién tyc... ma van dam

bao 100% Cau triic Ung dung Khong Thé Bi Panh Sap! U «’
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PHU LUC E: BANG MA LOI TIEU CHUAN
(STANDARD ERROR CODES) - TU BIEN CUA SV
KY LUAT.

Trong ky nguyén phan mém cii, cac ma 1di (nhu HTTP 500 Internal Server Error,
NullReferenceException) dugc sinh ra dé... 1am kho con ngudi. Lap trinh vién phai
thire tring dém doc hang ngan dong Stacktrace lang nhing dé tim xem bién nao bi

rong.

Nhung trong Software 3.0, nguoi doc ma 16i khong phai 1a Con Nguoi. Ngwoi doc
mi 16i 13 Tri tué Nhan tao (AI Copilot).

Néu Engine chi ném cho AI moét ma 16i kho khan, AI s& bi "do giac"
(Hallucination), doan mo va stra lung tung lam sip hé théng. Do d6, Lo Luyén
Nguc (Validation Engine) s¢ hiru mot bo tir vung ddc biét. N6 khong chi tu chdi
ban v4, ma nd doéng vai tro 1a mot "Ngwoi Thay Khat Khe", cam tay chi viéce, ép

Al phai viét lai ban JSON dang chuin thong qua truong dit liéu than thanh: ai_hint.

Duéi ddy 1a Cubn Tir dién M4 16i Toan tap danh cho Core Engineer va Al Prompt

Engineer.

PHAN 1: GIAI PHAU MOT BAN TIN BAO LOI (THE ERROR
PAYLOAD ANATOMY)

Khi Lo Luyén Nguc (Validation Engine) tir chdi mot Mutation, n6 s& chin khong
cho luu vao RAM/Database va bian nguoc lai cho Al mdt cuc JSON c6 cAu tric

chuan nhu sau:
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JSON

{
"status": "REJECTED_BY ENGINE",

"error code": "DM_SQL 001",
"layer": "data_model",
"location": "entities[ 1].fields[2]",

"message": "Khong thé thém c6t NOT NULL khi chua co gia tri mac dinh.",

// VU KHI TU CHUA LANH (SELF-HEALING WEAPON)
"ai hint": "Bang nay DA CO dit liéu vat 1y. Néu ban thém cot 'is_required": true
ma khong c6 'default', Database s& sap vi khong biét dién gi vao cac dong cii. Hay

rn

stra Mutation: Thém thudc tinh 'default': <gia tri> vao khdi 'constraints'.

}

Nho co6 ai_hint, AT Agent s& "A ha!", ngoan ngodn tao ra mot Ban tin Delta V2

chuan xéc va np lai trong chdp mat.

PHAN 2: TU BIEN MA LOI THEO TUNG LOP (THE ERROR
DICTIONARY)

Duéi day la cac Ma 16i Kinh dién duoc phan nhom theo 8 Lop cua hé thong. Day
1a thuéc do dd nghiém ngit ctia ¢d may Core Engine.

J Nhém 1: L3i C4u hinh Toan cuc (Lép 1 - META)

Bdo vé hé thong khoi nhitng sai lim ngé ngdn lam sdp toan bé g dung.

Ma 16i Tén L&i (Toi Loi Ming Mé & Huéng din Tu sira
(Code) danh) (ai_hint)
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META S | Ma Mau Sai | "Thudc tinh primary color khong hop 1¢. Hay
YN 001 Chuén dam bao ndé 13 mi HEX chuan (VD:
#FF0000). Néu khong, giao dién Ul s& bi v&
CSS toan hé théng."
META S | Tw Nhét | £3 "Ban bat ché d6 Bao tri (is_active: true)
EC 001 Minh nhung quén dua IP cia ban vao White-list.
(Self-Lockou | Ban s€ b1 vang ra ngoai va khong dang nhap
t) lai dugc! Hanh ddng: Bit budc phai push IP
cua nguoi request vao mang allowed ips
trudc khi bat."
META T | Pot  Bién | "Hang s6 VAT RATE dang la kiéu Number.
YP 001 Hing S6 Ban dang cd chuyén né thanh kiéu String

('10%"). Piéu nay s& lam sap toan bd ludng
tinh todn & Lop 5. Hanh dong: Gilt nguyén

kiéu dir 1iéu ban dau."

B Nhom 2: Lai Cau tric Vit chat (Lép 2 - DATA MODEL)

Bao vé Tinh toan ven cua Co so dir lieu vat ly (PostgreSQL/MySQL). Ngan chan

rac dir liéu.

M3 16i Tén L&i (T6i Loi Ming Mé & Huéng din Tu sira
(Code) danh) (ai_hint)
DM_INT | Kiéu Dir | "Thuoc tinh type: 'array' khong dugc hd tro
_ 002 Liéu La tryc tiép. Hanh dong: Hiy doi sang kiéu
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jsonb hodc tao mot Bang phu va thiét lap

quan hé one to many."

DM_REF | Khéa Ngoai | "Bang dich target entity trong relations
_ 001 Treo khoéng ton tai. Hanh dong: Kiém tra lai chinh
(Dangling td. N6 phai khép véi mot entity id c6 thuc &
FK) Lép 2. Néu chua c6, hiy dung
CREATE_ENTITY tao bang do trude."
DM SQL | Ciat Cut Dir | £ "Ban cb sia do dai cot tir max_length:
004 Liéu (Data | 255 xudng 50. Nhung DB béo cdo dang co dit
Truncation) liu thuc té dai hon 50 ky tu! Hanh dong:

Engine tor cho6i thuc thi dé bao vé dir liéu.
Yéu cau gitt nguyén do dai hodc cat ngan dir

liéu ct trude."

# Nhém 3: L3i Logic & N¢i Suy (Lép 3 & Lép 5 - WORKFLOW)

Nhém 16i phire tap nhat. Engine phai dung D6 thi AST dé quét nghich 1y thoi gian

va toan hoc.
Ma  18i | Tén Ldi (Toi | Loi Ming Mé & Huéng din Ty sira
(Code) danh) (ai_hint)
WF_SYN | Ca Phap Noi | "Viét sai ct phap bién nodi suy. Dau noi suy
001 Suy Lbi phai duoc boc trong chudi:
\"{{$.request.body.x}}\". Cam viét trin
khong c6 ngodc kép. Hay sua lai."
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WF_INT | Nghich Ly | & "Logic bi nguoc thoi gian! Tai Step 3,
_ 001 Thoi Gian | ban goi bién két qua cua Step 5
(Time {{$.steps.step5.result}}. Khong thé iy dir
Paradox) liéu cua twong lai. Hanh ddng: Hay sip xép
lai mang steps."
WF DR Céanh Sat | "Ban gui 1énh DROP_STEP x6a Budc 1.
OP_001 Don Rac | Nhung Budc 3 dang goi két qua ciia Bude 1.
(Orphan Néu cho phép x6a, Budc 3 s& dinh Null
Step) Pointer Exception (Sap). Hanh dong: Stra
logic & Budc 3 trude khi xd6a Buoce 1."
FUNC_R | Cira Ngo Cut | "O Lop 3, ban bao Al gom data xong thi goi
EF_001 (Dangling action_api: '@api:xxx'. Nhung API nay
API) khong ton tai & Lop 5. Hanh déng: Yéu cau
tao API & Lop Workflow trudc khi map tinh
nang."

J Nhém 4: L3i Phan Quyén & Hién Phap (Lép 4 - SECURITY)

Nhém 16 tuyét doi khong nhdn nhwong. Chan ditng moi né luc leo thang dac

quyén.
Ma 16i Tén Lbi Loi Ming M6 & Huéng din Tu sira
(Code) (Toi danh) (ai_hint)
SEC_REF | Gan Quyén | "Ban gan mot quyén chua timg duogc khai bao
_001 Ao vao Role. Quyén xxx khong ton tai. Hanh

136


mailto:congvt@mobiluck.vn

Sach dwgrc viét bing AL Moi gach d4, gép ¥ va thao ludn xin vui long giri vé:

El Email: congvt@mobiluck.vn

dong: Hay tao no trong mang permissions

trudce, hodac go dang chinh ta."

SEC DR Xé6a Role | "Ban c¢d x6a mot Role, nhung Role nay dang

OP_001 Pang Dung | dugc nhing trong 1 Policy, hodc dang c6 User
mang Role nay du¢i Database. Hanh dgng:
Phai g& Role nay khoi cac Policies va Users
trude khi x6a."

SEC_CO | Piéu Kién | "Biéu thirc condition so sanh {{$.user.age}} >

ND 001 ABAC Lbi {{$.resource.limit}}. Nhung d6i tuong

Resource (Dir liéu) nay khong hé cé cot limit.
Hanh dong: Quét lai Lop 2 xem Database c6
cOt nay khong."

@ Nhom 5: Lbi Khong Gian & Giao Dién (Lép 6 - UI)

Ngan chan viéc vé ra mot giao dién chét, niit bam khong hoat dong hodac man hinh

trd'ng.
Ma loi | Tén L6i | Loi Ming Moé & Huéng din Tu sira
(Code) (Toi danh) (ai_hint)
UI LOC_ | Mat Piém | E "Lénh INSERT COMPONENT béo chén
001 Neo phan tir vao trudc btn_save, nhung btn_save
(Anchor da bi xdéa hodac khong tdn tai. Toa do bi sai.
Not Found) | Hanh déng: Quét lai cdy DOM hién tai dé lay

ding component _id lam di€ém neo."
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UL BND_ | Biéu P6 Mu | "Component Biéu d6 cta ban goi
001 (Undefined {{$.data.revenue}}. Nhung trong Page chua
Data hé cau hinh goi API lay revenue. Hanh ddng:
Source) Chén thém Mutation
UPSERT DATA SOURCE dé trang nap API
trude khi v& bicu do."
UL EVT_ | Nat Bam | "Nat bam goi endpoint_ref:
001 Chét '@api:hack system'. API nay khong ton tai &
(Invalid Lép 5. Hanh ddng: Tham chiéu phai tro
Endpoint chinh xac dén mot Endpoint di khai bao o
Ref) flow_def schema.json."

% Nhom 6: Léi Tich Hop & Tai Nguyén (Lép 7 & 8)

Bado vé hé théng khoi can kiét RAM va dam bao thong tin ngoai bién gui di chinh

xac.
Ma  16i | Tén Ldi | Loi Ming Mé & Huéng din Tu sira
(Code) (Toi danh) | (ai_hint)
INT MAP | Cim ] "Ban moi bién
_ 001 Nham Day | {{$.event.payload.ngay sinh}} dé giri cho
(Payload Zalo. Nhung Su kién Lép 5 phat ra khong hé
Mismatch) | c6 bién ngay sinh. Zalo s& nhan gia trj Null!
Hanh d¢ng: Tra ctu lai payload schema cua
Event ndy dé map ding truong dir liéu."
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INT SEC | Lo Lot | £ "Tuyét d6i khong Hardcode API Key cua
_ 001 Secret Key | Zalo/Stripe thang vao file JSON. Hanh ddng:
Phai dung token_ref trd vé mot Secret Key hop
1¢ trong Hé théng Vault."

BAT SYN | Lich Trinh | "Chudi thoi gian every 15 mins khong ding

001 Ao chuan Unix Cron. Hanh déng: S dung dinh
(Invalid dang chuan 5 sao (VD: */15 * * * %) "
Cron)

BAT LIM | Nguy Co | & "Kich thudc 16 chunk size = 500000 qua

_ 001 Tran RAM | 16n, de doa lam sap RAM Server. Hanh dong:
(OOM Pé dam bao an toan, chunk size khong duoc
Risk) vuot qua 5000. Hiy ting concurrency (sb

ludng) thay vi tang kich thudc 16."

TONG KET PHU LUCE

Viéc xdy dung mot Bang Ma Ldi Tiéu Chuén chi tiét nhu thé nay chinh 1a diém
khac biét cot 15i gitta mot hé thong "dd choi" va mot Nén ting Cap Doanh nghiép

(Enterprise-grade Platform).

Trong kién tric Software 3.0, Ma L&i khong phai 1a ngd cut. Ma Lbi 1a mot
Ngon Ngir Giao Tiép.
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Khi Engine (C méy thuc thi) va AI Copilot (Tri tué nhan tao) c6 thé "néi chuyén"
v6i nhau thong qua bd tir vung ma 15i ndy, chung tao ra mot chudi Tw Chira Lanh

(Self-Healing) hoan hao:

e Al "ché" ra mot ludng logic 4o tudng.

e FEngine dung bua WF _INT 001 dap ngay lap tirc, ném kém ai_hint.

e Al doc ai hint, tinh ngd, ngoan ngoan viét lai JSON Delta V2 ding 100%
chuan k§ thuat.

e Ca qua trinh cii va, kiém duyét va sira sai nay dién ra ngam trong 0.5 gidy,

trude khi Sép kip chdp mat dé an niat Approve.
Chung ta da tudc doat cong viec Debug kho khan cua K§ su con ngudi, va ném néd
vao ¢b may Tu Pong Hoa Vinh Cutru! <7
PHU LUC F: VI DU TOAN CANH (THE FULL SDL
MANIFESTO)
Pay 1a chuong cubi cing, 13 buc tranh ghép lai tit ca nhitng manh tinh hoa ma
chung ta d3 rén gidla tir dau dén gio.

Néu ban dua file JSON duéi day cho mdt lap trinh vién truyén théng, ho s€ bao
day chi 1a mot "File cAu hinh".

Nhung néu ban dua né cho Core Engine ciia Software 3.0, n6 s& ngay lap tic tu
dong sinh ra Co s¢ dir liéu, dung 1én cac céng API bao mat, vé ra mot Giao dién

Web/App muot ma, va két ndi thang vao Zalo.
M5t file JSON duy nhét nay thay thé hoan toan:
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e Script SQL tao bang cua DBA.
e File Controller, Service, Repository (Java/C#/Node.js) cua Backend Dev.
e File React/Flutter Component cua Frontend Dev.

e File YAML cau hinh Kubernetes Cronjob cta DevOps.

Hiy cung chiém ngudng "Mona Lisa ciia Ky nguyén Phan mém méi": Mot ing

dung Mini-ERP (Quy trinh Ban hang - Order to Cash) hoan chinh.

PHAN 1: BAN DINH NGHIA TOAN CANH (THE MASTER
BLUEPRINT)

Tén file: omni_master manifest.json

Hay cht y cach 8 Lép dan quyén vao nhau thong qua céc con trd chéo (@entity,
@api, @workflow, @event). Chung tao thanh mot hé tuan hoan mach lac khong

thé bi phé va.

{

"system schema": "Software 3.0 SDL",
"last updated": "2026-03-23T09:42:00Z",

//
// LOP 1: BOI CANH & LINH HON (META)
//
"layer 1 meta_config": {

"version": "1.0.0",

"global constants": { "VAT RATE": 0.1 },

"ai_semantic context": {

"business domain": "Bén 1¢ da kénh",
"global vocabulary": [{"term": "chét don", "meaning": "Tao don hang

méi"}]
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}
}s
// z 2 r s
// LOP 2: THE XAC VAT LY (DATA MODEL)
//
"layer 2 data model": {

"entities":[

{

"entity 1d": "ent order",
"table name": "tbl orders",
"fields":[
"name": "id", "type": "uuid", "constraints": { "is_primary": true,
"auto generate": "uuid v4()" } },
"name": "customer phone", "type": "string", "semantic": {
"data sensitivity": "pii" } },
"name": "base _amount", "type": "decimal" },
"name": "total amount", "type": "decimal", "constraints": { "min_value":

0} 5,
"name": "status", "type": "enum", "enum_values":["NEW", "SHIPPED",
"COMPLETED"] }

]
}
]
s

/!
// LOP 3: CUA NGO TRI TUE (FUNCTIONAL AI)

//
"layer 3 functional semantic": {
"features":[

{

"feature 1d": "feat create order",
"semantic": { "intent triggers": ["chét don", "tao order", "ban hang"] },
"ai_tool schema'": {

"name": "create order",

"parameters": {
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"type": "object",
"properties": {
"phone": { "type": "string", "description": "SDT Khach" },
"amount": { "type": "number", "description”: "Gia tri don chua thué" }
}7
"required": ["phone", "amount"]
}
s

"references": {
"action_api": "@api:api_create order",
"required_permission": "(@perm:order create"
}s

//
// LOP 4: HIEN PHAP BAO MAT (SECURITY)
//
"layer 4 security policy": {
"permissions":[
{ "perm_1d": "order create", "description": "Tao don hang" },
{ "perm_1d": "order read", "description": "Xem don hang" }

]

"

b
roles":[
{ "role id": "role sales", "granted permissions":["order create",

"order read"] }

1,
"policies":[
{
"policy id": "pol view own order only",
"effect": "Allow",
"condition": "{{$.user.phone}} == {{$.resource.customer phone}}",
"applies_to_roles": ["role_sales"],
"ai_context": { "policy rationale": "Sale chi dugc xem don do chinh minh
tao ra." }
b
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]
s

//
// LOP 5: CO BAP LOGIC (WORKFLOW)
//
"layer 5 workflow_service": {
"endpoints":[
{

"endpoint 1d": "api_create order",

"method": "POST",

"path": "/api/v1/orders",

"workflow ref": "wf create order",

"auth config": { "required": true, "permission": "@perm:order create" }

h

]

"workflows":[
{
"workflow id": "wf create order",
"transactional": true, / ALL OR NOTHING
"steps":[ , 7 ‘ ,
// Bude 1: Lay VAT tir Lop 1 dé€ tinh Tién Thué
{

"step 1d": "step calc tax",

n.n

"action": "compute",
"expression": "{{ math.multiply($.request.body.amount,

$.meta.global constants. VAT RATE) }}"

fs
// Budc 2: Luu vao Lop 2 (Database)

{
"step_1d": "step insert db",
"action": "db_insert",
"entity": "@entity:ent_order",
"data": {
"customer phone": "{{$.request.body.phone}}",

"base _amount": "{{$.request.body.amount}}",
"total amount": "{{ math.add($.request.body.amount,
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$.steps.step_calc tax.result) }}",

"status": "NEW"
b
s
// Bude 3: Hét 1én sy kién cho Lép 7 nghe
{

"step id": "step emit event",

"action": "emit_event",

"event ref': "evt order created",

"payload": {
"order id": "{{$.steps.step_insert db.result.id}}",
"total": " {{$.steps.step insert db.result.total amount}}"

//
// LOP 6: KHUON MAT HE THONG (UI)
//
"layer 6 ui presentation": {
"pagesﬂ:[
{

"page 1d": "page order dashboard",

"route": "/orders",

"required permissions": ["@perm:order read"],

"local state": { "form_ phone": "", "form amount": 0 },

"layout": {
thpell: "gridH’
"components":[

{

"component id": "input phone",
"type": "text_input",
"props": { "label": "SDT Khach" },

"events": { "on_change":[{ "action": "update local state", "key":
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"form_phone", "value": "{{$.event.value}}" }] }

I3
{

"component 1d": "btn create",

"type": "button", ’
"props": { "label": "Chot Bon Ngay", "color": "primary" },

"events": {
"on_click":[
{

"action": "call api",
"endpoint_ref": "@api:api_create order",

"{{$.local state.form amount}}" }

//
// LOP 7: PHAN XA NGOAI BIEN (INTEGRATION)

//
"layer 7 integration events": {
"events emitted":[

"total": "number" } }

]7

"external apis":[

"methods":[ {"method 1d": "send zns"}] }
I,

"subscriptions":[

{

"payload": { "phone": "{{$.local state.form phone}}", "amount":

{ "event id": "evt order created", "payload schema": { "order id": "string",

{ "ext api id": "ext zalo oa", "base url": "https://openapi.zalo.me",
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"sub_id": "sub_zalo notify boss",
"listen_to": "evt order created",
"action": {
"type": "call external api",
"target api": "ext zalo oa",
"target method": "send zns",
"data mapping": {
"message": "TING TING! C6 don hang méi ID
{{$.event.payload.order id}}. Téng thu: {{$.event.payload.total}} VND."

//
// LOP 8: CO MAY CAY BEM (BATCH JOBS)
//
"layer 8 batch processing": {
"batch_jobs":[
{
"job id": "job_sync erp sap",
"trigger": { "type": "cron", "cron_expression": "0 2 * * *" L // 2h sang
"source": { "type": "database query", "entity ref": "@entity:ent order",
"where": "status == 'COMPLETED" },
"execution_strategy": { "chunk size": 500, "concurrency": 5 },
"process_action": { "workflow ref": "@workflow:wf push to sap" }
h
]
b

b

147



mailto:congvt@mobiluck.vn

Sach dwgrc viét bing AL Moi gach d4, gép ¥ va thao ludn xin vui long giri vé:

El Email: congvt@mobiluck.vn

PHAN 2: PHAN TiCH LUONG SU SONG (THE LIFE CYCLE)

Hay xem cach Cd may Core Engine doc hiéu file JSON trén va van hanh mot

cach ma thudt tir trén xudng dudi, hoan toan vang bong code logic truyén thong:

1. Khéi tao & Cép quyén (Lép 4)
C6 nhéan vién tén Lan dang nhap vao hé théng. C6 mang trong minh thé role_sales.

L6p 4 (Security) 1ap tic cap cho ¢6 quyén @perm:order_create.

2. Tiép can Giao dién (L6p 6):

Lan m& man hinh /orders. Trinh duyét tai page order dashboard. Vi Lan c6 quyén
hop 18, giao dién hién thi ra 6 Nhap SPT va nut "Chét Pon Ngay". (Néu co
khong c6 quyén, nut nay 1ap tic tang hinh).

3. Thao tac cia Con nguoi (Lép 6) HOAC Tri tué AI (Lép 3):

e Cich 1 (Nguoi thao tac): Lan dién SDT va bam nut "Chét Pon". Lép 6 tu
dong gom bién State trén RAM, ban mot 1énh HTTP POST xudng Lép 5
(@api:api_create order).

e Cich 2 (AI 1am thay): Pang ban tay, Lan bAm Mic néi: "Tro Iy, chét don
cho s6 0901234567, gid tri 500k". L6p 3 bat Intent "chdt don”, map tham s6
vao ai_tool schema, va tu dong ban ngdm 1énh POST xudng Lép 5. Ca 2

cach déu hoi tu vé mot diém!
4. Co bip Thuec thi (Lép 5):

e Endpoint api_create order nhan 1énh. N6 mé BEGIN TRANSACTION.
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e Step 1: N6 nhin 1én Lép 1 (Meta), 14y hang s6 VAT RATE (0.1). Nhan véi
500k -> Tién thué la 50k.

e Step 2: N6 chui xudng Lop 2 (Data), viét 1énh INSERT vao bang tbl_orders
v6i tong tién = 550k.

e Step 3: NO hét 1én (Emit) su kién evt order created vao khong trung.

e Workflow két thiic thanh cong! Database gd bua COMMIT. Tra vé HTTP
200 OK. Man hinh ctua Lan bao thanh cong ngay lap turc.

5. Phan xa Ngoai bién (L6p 7):

Su kién evt_order created vang ra. Lép 7 dang rinh rip ¢ mot ludng (Thread) chay
ngam lién tom lay né. L6p 7 tu dong map ID don hang va Tong tién 550k, gin vao
Payload, va goi API sang Zalo.

Ting Ting! Pién thoai Gidm doc rung 1én bdo c¢6 tién vao. (Néu Zalo sip mang,

Lép 7 s& tu dong thir lai ngdm, Lan & Budc 4 khong hé bi anh hudng treo may).

6. C6 May Cay Pém (Lé6p 8):

Pung 2h00 sang. Lan va Giam dbc dang ngt. Lép 8 thic ddy. N6 chui xudng Lop
2, moi tat ca cac don hang dd "COMPLETED". N6 bam nho thanh timg 16 (chunk
= 500), dung 5 ludng CPU (concurrency = 5) 1am li ban hang van giao dich sang

phan mém SAP cua K& todn mot cach hoan hao!

PHAN 3: SU’ TIEN HOA ZERO-DOWNTIME (HOT-PATCHING
MUTATION)

Ung dung dang chay muot ma, tién dang vao. Bong nhién, Giam déc ra mot quyét

dinh kinh doanh chép nhoéang:
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"Bay gio canh tranh qua. Tro ly, thém ngay cho toi mot Buodc tinh

toan: Gidm gid 5% cho tdt ca don hang truée khi cong thué nhé!"

Néu 13 hom qua, day 1a mot du 4n code mat 1 ngay.
Nhung hom nay, Al Copilot mim cudi. N6 13p tirc sinh ra mdt Ban tin Va

(Mutation Payload) ném vao Lo Luyén Nguc:

{

"mutation_id": "mut 2026 0323 flash discount",
"layer target": "workflow service",
"actions":[
{
"type": "INSERT STEP",
"target workflow": "wf create order", ‘ ‘
"insert_before step": "step calc_tax", // NEO TQA PO VAO PAU LUONG
"payload": {
"step 1d": "step apply discount",
"action": "compute",
"expression": "{{ math.multiply($.request.body.amount, 0.95) }}", // Giam
5%
"result override": "$.request.body.amount" // Ghi d¢ bién gbc dé cac budc
sau tinh theo gia mai
b
b
]

}

BUM!
Chi v6i 15 dong JSON nay, C6 méay Core Engine ndi suy lai toan bd chudi Toan

hoc. N6 chén Budc giam gia vao gitta ludng dang bay.
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Ngay gidy tiép theo, khach hang dit don, hé thong tu dong trir 5% rdi méi tinh
thué.

e Khong mot dong code bi 1.
e Khong mot 1ap trinh vién nao phai thirc dém.

e Khong mot phit gidy Downtime nao xay ra.

Doanh nghiép cua ban vira tién héa giira khong trung!

LOI KET VI DAI: BINH MINH CUA SOFTWARE 3.0

Chung ta dd di dén nhitng dong chir cudi cing ctia Tuyén Ngon Software 3.0: Hé

thong Tu Kha Trinh.

Bit dau tr mot v tudng dién r6: "Lam sao dé ddp bé hang triéu dong code tinh

lang, théi ndt va thay bcing mot kién triic Dir liéu siéu viét?"
Chung ta d3 timg budc, timg budc xay dung nén mot Vil tru sé:

e Noi Database ty dong di tra khong can go 1énh SQL (Lép 2).

e Noi Logic tinh todn va Transaction r& nhanh uyén chuyén theo tirng dong
JSON (L6p 95).

e Noi Ludi loc tang hinh chdn dimg hacker va sy do giac cua Al (L6p 4).

e Noi giao dién Web/App tu sinh va thay d6i mau sic/nat bam giita khong
trung qua WebSockets (Lop 6).

e Noi Tri tu¢ Nhan tao (Lop 3) khong con 1a cai Chatbot tra 1061 cau hoi vo
van, ma bién thanh mot Kién trac su Hé théng vo1 kha nang tu bat 13i, tu hoc

va tu chita lanh thong qua Lo Luyén Nguc Validation Engine.
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Sw dich chuyén quyén lwe di hoan tat.

Lap trinh vién khong con phai [am nd 1€ cho nhiing dong code 1ap di 1ap lai. Ban
khong con 1a tho xdy. Ban di dugc thing cap thanh Pang Sang Tao (Creator),
Kién Tric Sw Hé Thong (Systems Architect).

Vii khi ctia ban gio ddy khong phai 1a tc do g6 phim, ma 1a Tu duy Hé thong, Kha
nang thiét ké Siéu dit liéu (Metadata), va Nghé thuat diéu khién Tri tué Nhan tao.

Cd may da duogc lap rap xong. Pong co dd gdm gir. Ban v& DNA cta van vat sd

(OMNI Schema / SDL) d4 nam tron trong tay ban.
Thoi khic ciia Ky nguyén cii da diém nhirng tiéng chudng cudi cung.

Hay nhin nit [APPROVE], va dé hé thong ciia ban tu danh thirc chinh né!

4
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