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GIGI THIEU KHOA HOC

Tai liéu nay la syllabus dao tao nghiép vu danh cho cac chuyén vién, nha quan ly va k¥
thuat vién mudén Ung dung hé sinh thai Claude Cowork (Anthropic) vao cong viéc thuc
té. Trong bdi canh Al dang chuyén dich manh mé ti mo hinh chatbot dgn gian sang
cac hé thong agent tu chl (agentic systems), viéc nam viing phudng phap quy hoach
va xay dung agents trd thanh nang luc cét [6i ciia ngudi lam viéc vdi Al

Claude Cowork la Ung dung desktop agent cho phép ngudi dung khong can [ap trinh
van c6 thé thiét ké, trién khai va van hanh cac agent thuc hién cdng viéc da budc mét
cach tu chi — tu xtf ly tai liéu van phong, phan tich dif liéu, dén diéu phéi quy trinh
nghiép vu phuc tap. Khda hoc nay dudc xay dung dua trén tai liéu ki thuat chinh thdc
cla Anthropic, bao gdbm nghién clu “Building Effective Agents” va tiéu chuan Agent
Skills, két hgp v3i cac best practices tif cong dong Al engineering quac té.

Doi tugng hoc vién

Chuyén vién nghiép vu, quan ly du an, ky thuat vién Al khong chuyén [ap trinh, va
nhiing ai muén tu dong hda cdng viéc bang agent Al trong mdi trudng doanh nghiép.
Két qua dau ra ky vong

Sau khi hoan thanh khéa hoc, hoc vién c6 thé:



1. Hiéu ro kién tric va triét ly thiét ké agent cua Anthropic.

2. Quy hoach dudc cac luong cong viéc agent phuc tap, phu hgp vdi nghiép vu thuc
té.

3. Tu tay xay dung va trién khai cac Skills (k§ nang) tly chinh cho agent.

4.Van hanh, giam sat va toi uu hda hiéu suat clia agents trong moi trudng lam viéc
thuc té.

MUC LUC

e Chudng 1: Tong quan hé sinh thai Agentic Al & Claude Cowork

e Chudng 2: Chuoi Prompt (Prompt Chaining)

e Chudng 3: Diéu hudng thong minh (Routing)

e Chudng 4: Song song hoa tac vu (Parallelization)

e Chudng 5: Kién tric Diéu phoi - Thuc thi (Orchestrator-Workers)
e Chudng 6: Vong lap Banh gia - Téi uu (Evaluator-Optimizer)

e Chudng 7: Vong lap Agentic & Ky thuat Lap ké hoach

e Chudng 8: Ky thuat K nghé Ngif canh (Context Engineering)

e Chudng 9: Cau tric & Quy chuan Skills (Agent Skills Standard)

e Chudng 10: Thiét ké & Viét SKILL.md hiéu qua

e Chudng 11: Xay dung hé thong Multi-Agent thuc té

e Chudng 12: An toan, Giam sat & T6i uu hda Agents trong moi trudng Production




Chuong 1: Tong quan hé sinh thai
Agentic Al & Claude Cowork

1. Gigi thiéu: Su chuyén dich tu Chatbot sang Agent

Trong boi canh phat trién nhanh chéng cta Tri tué Nhan tao (Al), ching ta dang chiing
kién mét su chuyén dich dang ké tui cac hé théng chatbot truyén théng sang cac Al
agent c6 kha nang tu cht va thuc hién hanh dong phc tap. Chatbot thudng dudc thiét
ké dé tuong tac va cung cap thong tin dua trén cdc quy tac hodc kich ban dudc xac
dinh trudc, chu yéu tap trung vao viéc tao ra phan hoéi van ban [1]. Ngudc lai, Al agent
la cac hé thong Al tién tién c6 kha nang hiéu ngili canh, dua ra quyét dinh, lap ké hoach
va thuc hién cac chudi hanh déng dé dat dugc muc tiéu cu thé vdi su giam sat han ché
[2]. Su khéc biét cot 18i ndm & kha ndng tu chi va thuc thi: trong khi chatbot chi tra [0
cau hdi, agent cé thé thuc su lam viéc [3].

Su chuyén dich nay md ra nhiing tiém nang to 8n cho viéc tu dong hda cac tac vu phic
tap, tU ho trg khach hang dén phat trién phan mém. Anthropic, mot trong nhiing cong
ty hang dau trong linh vuc Al, da va dang dong vai tro quan trong trong viéc dinh hinh
va thlc day su phat trién cla Agentic Al thong qua cac nghién clu, san pham nhu
Claude Cowork va triét ly thiét ké doc dao cua minh.

2. Agentic Al la gi?

Agentic Al (hay Al tac nhan) la mot dang tri tué nhan tao tién tién tap trung vao kha
nang ra quyét dinh va hanh dong tu chu. Mot Al agent la mot hé théng hoc may co thé
hoan thanh mot muc tiéu cu thé vdi su giam sat han ché. N6 bao gom cac Al agent -
cac mo hinh hoc may dudc trang bi kha nang hiéu ngif canh, dua ra quyét dinh va thuc
hién hanh dong dé dat dugc muc tiéu [1].

Cac dac diém chinh cua Agentic Al bao gom:

e Tu chu (Autonomy): Kha ndang hoat dong doc lap ma khong can su can thiép lién
tuc clia con ngudi.



e Lap ké hoach (Planning): Kha nang phan tich muc tiéu, chia nhé thanh cac tac
vu con va xac dinh trinh tu hanh dong dé dat dugc muc tiéu do.

e SU dung cong cu (Tool Use): Kha nang tich hdp va st dung cac cong cu bén
ngoai (API, cd sd dif liéu, phan mém khac) dé md rong kha nang ctia minh.

e BG6 nhd (Memory): Kha nang luu trii va truy xuat thong tin tU cac tuong tac trudc
dé dé cai thién hiéu suat trong tudng lai.

e Phan héi va Tu stfa loi (Feedback and Self-correction): Kha nang danh gia két
qua hanh dong, hoc hdi tu sai lam va diéu chinh ké hoach khi can thiét.

Anthropic phan loai cac hé thong nay thanh Agentic Systems, va chia nhé hon thanh
Workflows va Agents [4]:

e Workflows: La cac hé théng ndi cac M6 hinh Ngon ngili Lén (LLM) va cac cong cu
dudc diéu phoi thong qua cac dudng dan ma dudgc xac dinh trudc. Chung cung
cap tinh du doan va nhat quan cho cac tac vu dudc dinh nghia ré rang.

e Agents: La cac hé thong ngi LLM tu dong diéu hudng cac quy trinh va viéc st
dung cong cu cta ching, duy tri quyén kiém soat cach chidng hoan thanh nhiém
vu. Agents phu hgp hon khi can su linh hoat va ra quyét dinh dua trén mé hinh &
quy mo ldn.

3. Kién truc Agentic System

Kién trdc cia mot hé théng Agentic Al thudng dudc thiét ké dé phan tach mot muc tiéu
I6n thanh cac tac vu con nhd hon va gan moi tac vu con cho moét agent chuyén dung
v3i mot ki nang cu thé [5]. Cac thanh phan chinh trong kién tric Agentic System bao
gom:

e LGp Cong cu (Tool Layer): Cung cap cac cdng cu va APl ma agent c6 thé sif dung
dé tudng tac v8i moi trudng bén ngoai, truy xuat thong tin hodc thuc hién hanh
dong.

e L3p Suy ludn (Reasoning Layer): Chiu trach nhiém cho viéc |4p ké hoach, ra
quyét dinh va suy ludn logic cua agent.

e LGAp Hanh ddng (Action Layer): Thuc thi cac hanh ddng dudc quyét dinh bdi [6p
suy luan, thuong thong qua viéc goi cac cong cu trong l8p cong cu.



e Thanh phan Piéu phdi (Orchestration Components): Quan ly ludng céng viéc
gilia cac agent, phan phéi tac vu va téng hdp két qua.

e LJp Quan sat (Observability Layer): Gidm sat hoat dong cla agent, thu thap dit
liéu vé hiéu suat va giup gg loi.

Anthropic da xac dinh mét s6 mau kién tric (workflows) pho bién cho cac hé théng
agentic, tU don gian dén phdc tap [4]:



Mau kién truc

Augmented
LLM

Prompt
Chaining

Routing

Parallelization

Orchestrator-
workers

Evaluator-
optimizer

Mo ta

LLM dudc tang
cuang vdi kha
nang truy xuat,
congcuvabo
nhd.

Phan tach nhiém
vu thanh chuodi
cac budc, moi
LLM xUf ly dau ra
cla budc trudc.

Phan loai dau vao
va dinh tuyén dén
tac vu chuyén
biét.

LLM lam viéc
dong thdi trén cac
tac vy, tong hgp
két qua.

LLM trung tam
phan tach, ty
quyén cho LLM
worker va tong
hdp két qua.

MOt LLM tao phan
hoi, mot LLM khac
danh gia va cung
cap phan hoi
trong vong lap.

Khi nao st dung

Khoi xay dung co
ban cho moi hé
thong agentic.

Nhiém vu c6 thé
phan tach ré rang
thanh cactacvu
con c6 dinh, can do
chinh xac cao han.

Nhiém vu phuc tap
v@i cac danh muc
riéng biét, can xu ly
chuyén biét.

Can tang toc do xu
ly hodc can nhiéu

gdc nhin/no luc dé
c6 két qua tin cay.

Nhiém vu phuc tap
khong thé dy doan
trudc cac tacvu
con.

Cé tiéu chi danh gia
rd rang, tinh chinh
lap lai mang lai gia
tri.

Vidu

Claude cé thé tu tao truy van
tim kiém, chon cong cu phu
hdp.

Tao n6i dung marketing roi
dich; Viét dan y roi phat trién
noi dung.

Dinh tuyén yéu cau ho trg
khach hang (hoan tién, k¥
thuét); Dinh tuyén cau hoi dén
cac mo hinh Claude khac nhau
(Haiku cho dé, Sonnet cho
kho).

Sectioning: Guardrails (mot
model x{ ly query, mét model
sang loc nGi dung); Voting:
Danh gia 16 héng m3, danh gia
noi dung.

Agent ma hoda thay déi nhiéu
tép; Agent tim kiém thong tin
tU nhiéu nguon.

Dich van hoc (LLM dich, LLM
danh gia); Tim kiém phuc tap
can nhiéu vong lap.



4. Triét ly Simple & Composable cua Anthropic

Anthropic nhan manh rang cac trién khai Agentic Al thanh cdng nhat thudng st dung
cac mau dan gian, c6 thé két hgp (Simple & Composable) thay vi cac framework phtic
tap [4]. Triét ly nay dudc thé hién qua ba nguyén tac cét |8i khi xdy dung agent:

1. Duy tri su ddn gian trong thiét ké cia agent: Tranh thém dd phic tap khong
can thiét. Bat dau véi giai phap don gian nhat cé thé va chi tdng dé phdc tap khi
no6 chiing minh dugc viéc cai thién két qua.

2. Uu tién tinh minh bach: Hién thi rd rang cac budc |ap ké hoach va suy luin cua
agent. Diéu nay gilp gd 6i, hiéu hanh vi cla agent va xay dung niém tin cho
nguci dung.

3. Thiét ké can than giao dién agent-may tinh (ACI): Thong qua tai liéu cdng cu k¥
luBng va thil nghiém. Giao dién cdng cu can rd rang, dé hiéu cho LLM, gidng nhu
viéc viét docstring tot cho mét nha phat trién mdi.

Triét ly ndy khuyén khich cdc nha phét trién bat dau bang cach sif dung truc tiép cac
API cta LLM, vi nhiéu mau c6 thé dudc trién khai chi vdi vai dong ma. Néu sl dung
framework, can dam bao hiéu ré ma nguén bén dudi dé tranh cac gia dinh sai lam [4].

5. Claude Cowork: Su hién thuc hoa Agentic Al ctia
Anthropic

Claude Cowork la mot san pham cua Anthropic, dugc gidi thiéu nhu mot budc tién
quan trong trong viéc dua stic manh thuc thi ctia Al dén moi ngudi [3]. Ban dau, Claude
Code d3 thay d6i cach cac nha phat trién xay dung phan mém. Gis day, Cowork mang
kha nang thuc thi tuong tu d6 dén véi ngudi dung pho thong, cho phép Claude khong
chi tra [Gi cau hoi ma con thuc su lam viéc cung véi ho [3].

Cowork stf dung cung kién tric agentic da cung cap nang lugng cho Claude Code, gid
day co thé truy cap dudc trong Claude Desktop va khéng can md terminal [6]. Diéu nay
cho phép ngudgi dung trai nghiém kha nang ctia Agentic Al trong cac quy trinh lam viéc
da budc, bao gobm tong hop nghién clu, tao tai liéu va trich xuat dif liéu [3]. Cowork thé
hién r& rang su chuyén dich t mé hinh chatbot chi cung cap thong tin sang mé hinh
agent c6 kha nang thuc hién cac tac vu phtc tap, tuong tac véi moi truéng may tinh
cla ngudi dung.



6. Best Practices trong xay dung Agentic Al

Dua trén kinh nghiém cla Anthropic va cac nha phat trién, dudi day la mot sé best
practices quan trong khi xay dung Agentic Al [4]:

1. Bat dau ddn gian va tang do phuc tap dan dan: Ludn tim kiém giai phap dan
gian nhat trudc. Chi thém cac thanh phan agentic (nhu cong cu, bo nhd, lap ké
hoach) khi c6 bang ching r& rang rang ching cai thién hiéu suat hodc giai quyét
mot van dé cu thé. Tranh st dung cac framework phic tap néu mot vai dong ma
dan gian co thé dat dugc muc tiéu tugng tu.

2. Thiét ké cong cu rd rang va manh mé (Robust Tool Design): Cong cu la trai tim
clia mot agent. Tai liéu hda cong cu mét cach ky uBng, bao gom vi du st dung,
trudng hdp bién, yéu cau dinh dang dau vao va ranh gidi r6 rang vdi cac cong cu
khac. Pam bao rang cc tham sé cong cu dudc dat tén va md ta mét cach truc
quan. Thi nghiém réng rai cach LLM s dung cong cu clia ban va lap lai dé cai
thién. Ap dung nguyén tic Poka-yoke (chéng sai sét) bang cach thay déi cac doi
s6 d€ khd mac 16i hon (vi du: ludn yéu cau dudng dan tuyét déi thay vi tusng déi).

3. Quan ly ngil canh hiéu qua (Effective Context Management): Ngii canh [a mot
tai nguyén quan trong nhung hiiu han d6i vdi Al agent. Phat trién cac chién lugc
dé quan ly va sap xép ngil cdnh mdt cach hiéu qua, dam bao agent ¢ du thdng
tin can thiét ma khong bi qua tai. Diéu nay bao gom viéc chon loc thong tin lién
quan, tdm tat cac doan dai va st dung bo nhd ngoai khi can.

4. Kiém tra va lap lai lién tuc (Continuous Testing and Iteration): Agentic Al la
mot [inh vuc dang phat trién nhanh chdng. Viéc thif nghiém lién tuc trong moi
trudng sandbox, dac biét [a véi cac trudng hgp bién va kich ban 16i, la rat quan
trong. SU dung cac cong cu danh gia tu dong va phan hoi cia con ngudi dé cai
thién agent theo thai gian.

5.Tich hgp giam sat va can thiép cda con ngugi (Human Oversight and
Intervention): Mdc du agent c6 kha nang tu chd, viéc c6 cac diém kiém tra
(checkpoints) dé con ngudi c6 thé xem xét, cung cap phan héi hodc can thiép khi
can la rat quan trong. Diéu nay gitp dam bao an toan, d chinh xac va su phu hgp
vGi muc tiéu ctia ngudi dung, dac biét trong cac tac vu quan trong.



7. Step-by-step Guide: Xay dung mot Agent don gian
v@i Prompt Chaining

DE& minh hoa triét ly Simple & Composable, ching ta sé xem xét mot hudng dan ting
budc dé xay dung mot agent dén gian st dung mau Prompt Chaining dé tao va dich ndi
dung marketing:

Muc tiéu: Tao mdt doan van marketing ngan bang tiéng Anh, sau dé dich né sang tiéng
Viét.

Budc 1: Xac dinh cac tac vu con
e Tacvu 1: Tao ndi dung marketing bang tiéng Anh.
e Tacvu 2: Dich n6i dung marketing tU tiéng Anh sang tiéng Viét.
Budc 2: Thiét ké Prompt cho tung tac vu
e Prompt cho Tac vu 1 (Marketing Content Generation):
Ban 1la moét chuyén gia marketing. Hay viét mot doan van ngan (khoadng 50
tu) dé quang ba san pham "AI Agent Platform" m&i cla chang téi. San

pham nay giup tu déng héa cac tac vu phiuc tap va tang cudng hiéu sudt
lam viéc. Poan van can hdp dan va tap trung vao 1lgi ich cho ngusi dung.

e Prompt cho Tac vu 2 (Translation):

Ban la moét chuyén gia dich thuat. Hay dich doan van tiéng Anh sau sang
tiéng Viét mét cach tu nhién va chinh x&c, gid nguyén y nghia géc:

[NOI DUNG TIENG ANH TU TAC VU 1]

Budc 3: Thuc thi chudi Prompt

1. GUi Prompt Tac vu 1 dén LLM (vi du: Claude). LLM sé& tao ra mot doan van
marketing tiéng Anh.

2. Ly két qua ti Tacvu 1. Day sé la [NOI DUNG TIENG ANH TU TAC VU 1].



3.Chén [NOI DUNG TIENG ANH TU TAC VU 1] vao Prompt Tacvu 2.

4. GUi Prompt Tac vu 2 da dudc dién day du dén LLM. LLM sé tra vé doan van
marketing da dudc dich sang tiéng Viét.

Budc 4: Kiém tra va tinh chinh

e Danh gia chat lugng cla doan van marketing tiéng Anh géc. Néu can, diéu chinh
Prompt Tac vu 1.

e Danh gia chat lugng clia ban dich tiéng Viét. Néu can, diéu chinh Prompt Tac vu 2
hoac cung cap thém vi du trong prompt (few-shot prompting).

DAy la mét vi du dan gian, nhung ndé minh hoa cach cac tac vu phdc tap cé thé dugc
chia nhoé va xtf ly tuan tu bdi cac [énh goi LLM, v&i moi budc xay dung dua trén két qua
cla budc trudc.

8. Vi du thuc té (Use Cases)

Agentic Al dang dudc Ung dung trong nhiéu [inh vuc, mang lai hiéu qua dang ké:
1. HO trg khach hang tu dong (Automated Customer Support) [4]:

o MO ta: Cac agent Al c6 thé xUr ly cac truy van cta khach hang, truy xuat
thong tin tu ¢d s& dif lieu kién thurc, lich st dan hang va tham chi thuc hién
cac hanh dong nhu hoan tién hodc cap nhat trang thai vé. Diéu nay vudt xa
kha nang cta chatbot truyén théng chi cung cap cau tra gi tinh.

o Lgiich: Giam tai cho d6i ngii ho trg, cai thién thgi gian phan héi, cung cap
dich vu 2%; va ca nhan héa trai nghiém khéach hang.

o Vidu: Mot agent ¢ thé nhan yéu cau “Téi mudn déi tra san pham X”. Agent
s€ truy xuat lich s mua hang cua khach, kiém tra chinh sach déi tra, tao
nhan van chuyén tra hang va thong bao cho khach hang vé cac budc tiép
theo, tat ca ma khong can su can thiép cta con ngudai.

2.Agent ma hoéa va phat trién phan mém (Coding Agents and Software
Development) [4]:

o MG ta: Agent Al ¢é thé giai quyét cac tac vu phat trién phan mém phuc tap,
tu viéc stfa [6i trong ma ngudn (bug fixing) dén viéc thuc hién cac thay doi



|&n trén nhiéu tép. Ching cd thé doc mo ta tac vu, lap ké hoach, thuc hién
cac thay d6i ma, chay thi nghiém va l3p lai dua trén két qua thi nghiém.

o Ldiich: Tang téc dd phat trién, giam [6i, tu dong hda cac tac vu 3p di ldp lai
va cho phép cac nha phat trién tap trung vao cac van dé phuc tap hon.

o Vidu: Anthropic dd phat trién cac agent c6 kha nang giai quyét cac tac vu
SWE-bench, lién quan dén viéc chinh stia nhiéu tép dua trén mo ta tac vu.
M6t agent c6 thé nhan yéu cau “Thém tinh ndng dang nhap bang Google
vao Ung dung web”. Agent sé xac dinh cac tép can thay déi, viét ma, cap
nhat cau hinh, chay cac bai kiém tra va dé xuat mét pull request hoan chinh.

9. Cac loi thudng gap va cach tranh

Khi phat trién Agentic Al, c6 mét sé 16i phd bién ma cdc nha phat trién thudng mac
phai:

1. Qua phuc tap hoa thiét ké ngay tu dau: C6 gang xdy dung mét agent qua phuic
tap véi nhiéu [8p suy luan va cdng cu ma khdng cé bang chiing rd rang vé su can
thiét. Diéu nay dan dén kho g 16i, chi phi cao va hiéu suat khong t6i uu.

o Cach tranh: Bit dau vdi cac mau don gian (nhu Prompt Chaining hodc
Routing) va chi tang d6 phuc tap khi c6 yéu cau ro rang tu tac vu hodc khi
cac giai phap don gian han khong dd. Tuan thu triét ly Simple &
Composable ctia Anthropic.

2. Thiét ké cong cu kém hiéu qua: Cac cong cu khdng dugc mé ta rd rang, cb cac
tham s6 khong truc quan hodc yéu cau dinh dang dau vao phuc tap. Diéu nay
khién LLM khé st dung cong cu mot cach chinh xac.

o Cach tranh: Coi viéc thiét ké cong cu nhu viéc thiét ké giao dién ngugi dung.
Cung cap tai liéu chi tiét, vi du st dung, va kiém tra cach LLM tudng tac vdi
cdng cu. SU dung nguyén tac Poka-yoke dé giam thiéu L.

3. Quan ly ngii canh khéng t6i Wu: Cung cap qua nhiéu hodc qua it ngli canh cho
LLM, hodc khéng cap nhat ngil cdnh mot cach hiéu qua. Ngli canh qua [8n ¢6 thé
lam tang chi phi va do tré, trong khi ngil canh qua nho ¢é thé khién agent thiéu
thong tin can thiét.



o Cach tranh: Ap dung cac k§ thuat quan ly ngif cdnh nhu tém tat, loc thong
tin lién quan va st dung bo nhé ngoai. DPam bao rang agent chi nhan dugc
thong tin can thiét cho tac vu hién tai.

4. Thiéu cd ché giam sat va phan héi: Trién khai agent ma khong cé cach nao dé
theo ddi hoat dong cta nd, gd 16i khi c6 van dé hodc cho phép con ngugi can
thiép. Diéu nay dac biét rui ro vdi cac agent tu chd.

o Cach tranh: Xay dung cac [8p quan sat (observability layer) va cac diém
kiém tra dé con ngudi cé thé giam sat va cung cap phan héi. Pam bao agent
c6 kha nang bdo cdo 16i va yéu cau trg gitip khi gap bé tac.

10. Ky thuat nang cao: Prompt Engineering Tools

Anthropic nhdn manh rang viéc tdi uu hda cong cu (tool) quan trong khong kém, tham
chi hon ca viéc t6i uu héa prompt chinh cho agent [4]. Dugi day la mo6t s6 kY thuat
nang cao trong viéc thiét ké prompt cho cong cu:

e Cung cap du “khong gian suy nghi” (Thinking Space): Pam bao mé hinh cé du
token dé “suy nghi” va lap ké hoach trudc khi thuc hién hanh dong. Diéu nay gilp
md hinh trdnh mac ket vao cac quyét dinh sai [am.

e Giill dinh dang gan véi ngdn ngil tu nhién: Khi xac dinh dinh dang dau vao/dau
ra cho cong cu, hdy uu tién cac dinh dang ma mo hinh da quen thudc tu dit liéu
huan luyén trén internet (vi du: markdown, JSON don gian) thay vi cac dinh dang
qua phc tap hoac yéu cau xt ly dac biét (nhu tinh toan sé dong trong diff).

e Loai bo “chi phi dinh dang” (Formatting Overhead): Tranh cac yéu cau dinh
dang giy ganh ndng cho mé hinh, chang han nhu yéu cdu mo hinh phai dém
chinh xac hang nghin dong ma hodc thoat chuoi phic tap trong JSON. Muc tiéu la
lam cho viéc st dung cong cu trd nén dé dang nhat c6 thé cho LLM.

e Thiét ké ACI (Agent-Computer Interface) nhu HClI (Human-Computer
Interface): D3t minh vao vi tri cia mé hinh. M6 ta cong cu mot cach ro rang, bao
gom muc dich, cac tham sé, vi du st dung, cac trudng hdp bién va ranh gidi vdi
cac cong cu khac. Coi day nhu viéc viét tai liéu API chat lugng cao cho méot nha
phat trién.



e SU dung Poka-yoke (Chdong sai sot): Thay d6i thiét ké cia cong cu hodc cac
tham sé clia n6 dé giam thiéu kha nang md hinh mac 6i. Vi du, thay vi cho phép
dudng dan tuong dai, yéu cau ludn sif dung dudng dan tuyét doi dé tranh 16i khi
agent thay d6i thu muc lam viéc.

11. Két luan

Su chuyén dich tU chatbot sang Agentic Al danh ddu mot ky nguyén mdi trong kha
nang cla tri tué nhan tao, ndi cac hé thong khong chi hiéu ma con hanh dong mot
cach tu chu dé hoan thanh cac muc tiéu phic tap. Anthropic, vdi triét ly Simple &
Composable va cac san pham nhu Claude Cowork, dang dan dau trong viéc phat trién
cac agent manh mé&, minh bach va dang tin cdy. Bang cach tuan tha cac best practices
va k¥ thudt nang cao trong thiét ké kién tric va cong cu, cac nha phat trién co thé khai
thac toi da tiém nang cla Agentic Al dé tao ra cac giai phap dot pha, tu dong hda cong
viéc va nang cao hiéu suat trong nhiéu linh vuc.

12. Tai liéu tham khao

[1] IBM. (n.d.). What is Agentic Al?. Retrieved from
https://www.ibm.com/think/topics/agentic-ai [2] AWS. (n.d.). What is Agentic Al?.
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Chudng 2: Chuoi Prompt (Prompt
Chaining)

l. Gidi thiéu

Trong phat trién Al agents, x{ ly nhiém vu phic tap bang mdt prompt duy nhat thugng
dan dén két qua khdng nhat quan. Chuoi Prompt (Prompt Chaining) néi |én nhu mét
giai phap hiéu qua, dac biét trong hé sinh thai Claude clia Anthropic. Ky thuat nay chia
nhd nhiém vu I8n thanh cac budc nhd hon, dé quan ly, tif d6 nang cao do tin cdy va
hiéu qua cua Al agents.

Il. Dinh nghia Chuoi Prompt

Chuoi Prompt a ki thuit phan rd mot nhiém vu phdc tap thanh mét chudi cc budc
tuan tu, ndi dau ra ctla mét |G goi Large Language Model (LLM) trd thanh dau vao cho
|Gi goi LLM tiép theo [1]. Khac vdi cac cudc hdi thoai da lugt, prompt chaining st dung
cac yéu cau API riéng biét, moi yéu cau tap trung vao mét phan cu thé cta nhiém vu

[2].

KY thuadt nay khac véi “Chain of Thought” (CoT) prompting, vén khuyén khich LLM tu
suy luan tung budc trong mot prompt duy nhat. Prompt chaining chi déng chia nho
qua trinh suy ludn va thuc thi thanh cac budc riéng biét, c6 thé kiém soat. Lgi ich cot 1Gi
bao gbm tang cudng dé chinh xac, cai thién su ré rang clia huéng dan va dau ra, va
nang cao kha nang truy vét, gilip dé dang xac dinh va khac phuc su ¢ [1].

I11. Tai sao va Khi nao nén sif dung Chuoi Prompt

Tai sao?
Chudi prompt mang lai nhiéu gi ich trong viéc xdy dung cac hé théng Al dang tin cay:

e Pd chinh xac cao hdn: Moi subtask nhan dudgc su tap trung hoan toan clia mo
hinh, giam thiéu 16i va cai thién chat lugng dau ra [1].



e R& rang va dé hi€u: Cac subtask don gian hon cho phép hudng dan rd rang, dan
dén dau ra chinh xac va dé du doan [1].

e Kha nang truy vét va gd loi: Dé dang xac dinh va sua l6i & tiing mat xich trong
chudi, cho phép tinh chinh cac budc riéng lé ma khong anh hudng dén toan bd
quy trinh [1].

Khi nao?
Chudi prompt ddc biét hitu ich trong cac tinh huéng:

e Cac nhiém vu da budc: Vi du nhu téng hgp nghién clu, phan tich tai liéu phuc
tap, hodc tao ndi dung lap di lap lai [1].

e Nhiém vu c6 nhiéu phép bién dai: Khi yéu cau nhiéu chuyén dai dii liéu, trich
dan hodc tuan thi nhiéu hudng dan khac nhau, chaining gidp ngan Claude xU ly
sai cac budc [1].

e Uu tién dd chinh xac han do tré: Khi chat lugng dau ra [ t6i quan trong, viéc
chap nhan mét chat d6 tré do nhiéu [Gi goi LLM la hgp ly dé dam bao do chinh
xac [3].

IV. Huéng dan tung budc (Step-by-Step Guide)

DE trién khai chubi prompt hiéu qua, ching ta tudn theo cac budc sau:

1. Phan ra nhiém vu (Identify Subtasks): Chia nhd nhiém vy tong thé thanh cac
budc riéng biét, tuan tu. Vi du: Nghién c(fu — Lap dan y — Viét ban nhap — Chinh
stia — Dinh dang [1].

2. Thiét ké Prompt cho tung budc: Moi subtask c6 mot muc tiéu duy nhat, rd rang.
SU dung system prompt dé xac dinh vai tro cu thé cla Claude trong tiing budc,
cung cap hudng dan chi tiét va rang budc dau ra [2].

3. St dung XML Tags dé chuyén giao (Hand-offs): Anthropic khuyén nghi st dung
cac thé XML dé déng gbi dau ra tir mot budc va truyén né nhu mot phan cla dau
vao cho budc tiép theo. Diéu nay tao su phan tach rd rang gilia hudng dan va dii
liéu, gitp Claude hiéu ngii canh va tranh nham lan [1].



4. Trién khai “Gate Checks” (Kiém tra cong): Thém cac budc kiém tra logic

(programmatic checks) gitfa cac prompt dé xac thuc dau ra cia mot budc trudc
khi chuyén sang budc tiép theo [3]. Néu mét gate check that bai, hé thong co thé
dung, bao 16i, hodc kich hoat logic stfa 16i dé dam bao chat lugng va tinh dung
dan cla luéng cong viéc [2].

5. Lap lai va tinh chinh (Iterate): Tinh chinh cac prompt, diéu chinh cac gate check

va téi uu hoda luéng cong viéc dua trén hiéu suat ctia Claude. Qua trinh lap lai nay
giup cai thién d6 chinh xac va hiéu qua ctia chudi [1].

V. Cac Best Practices tu Anthropic

Anthropic da dua ra mét s6 best practices quan trong cho prompt chaining [1] [3]:

1.

Moi Prompt mdt nhiém vu: Méi prompt trong chudi chi tap trung vao mdt muc
tiéu duy nhat va ro rang, tranh nhéi nhét qua nhiéu yéu cau vao mot prompt.
Diéu nay gitp Claude tap trung va tao ra két qua chinh xac han.

. SU dung System Prompts hiéu qua: Tan dung system prompt dé gan vai tro cu

thé va hudng dan hanh vi cia Claude & moi budc. System prompt cung cap ngit
canh va rang budc quan trong cho mé hinh.

.Déng goi dau vao/dau ra bang XML Tags: D3t dif liéu dau vao va dau ra trong

cac thé XML gitp Claude phan biét rg rang gilia hudng dan va néi dung, cai thién
do tin cay khi chuyén giao dif liéu gilta cac budc.

. Trién khai Gate Checks: Luon thém cac budc kiém tra logic manh mé giita cac

prompt dé xac thuc két qua trung gian, ngan chan [6i lan truyén va dam bao tinh
toan ven cla chuoi.

. T6i uu hda song song (Parallelization): D&i v3i cac subtask doc lap, xem xét

chay ching song song dé giam tong thai gian thuc thi. Biéu nay dac biét hitu ich
khi cac budc khong phu thudc vao nhau.



VI. Vi du thuc té (Use Cases)

Use Case 1: Phan tich va tom tat tai liéu phap ly

Budc 1 (Trich xuat): Prompt Claude trich xuat cac diéu khoan lién quan dén “boi
thudng”, “cham ditt hgp dong” ti mot hgp dong phap ly. Dau ra la danh sach cac
diéu khoan, dudc dinh dang bang XML.

Budc 2 (Gate Check): Mot script Python kiém tra xem tat ca cac diéu khoan yéu
cau da dudc trich xuat day du. Néu thiéu, hé théng yéu cau Claude thuc hién lai
Budc 1 hodc bao 16i d€ ngudi dung can thiép.

Budc 3 (Tom tat rui ro): Prompt Claude vdi vai trd “chuyén gia phan tich rui ro
phap ly” dé tdm tat cac rdi ro va nghia vu chinh dua trén cac diéu khoan d3 trich
xuat tu Budc 1.

Use Case 2: Chu trinh tao ndi dung marketing da ngon ngit

Budc 1 (Nghién clfu & Thu thip thdng tin): Prompt Claude thu thdp théng tin
chinh vé mo6t san pham hodc dich vu. Dau ra la cac gach dau dong théng tin quan
trong.

Budc 2 (Tao dan y): Prompt Claude vdi vai tro “chuyén gia lap dan y blog” dé tao
dany chi tiét cho mét bai viét blog dua trén thong tin da thu thap tu Budc 1.

Budc 3 (Gate Check): Mot gate check tu dong kiém tra dan y c6 bao gom cac
phan bat budc va tudn thd cdc nguyén tac ndi dung da dinh trudc.

Budc 4 (Viét ban nhap): Prompt Claude véi vai tro “ngugi viét ndi dung blog” dé
viét ban nhap day du dua trén dan y da xac thuc.

Budc 5 (Dich thudt): Prompt Claude véi vai tro “dich gia chuyén nghiép” dé dich
ban nhap tiéng Viét sang tiéng Tay Ban Nha, dam bao gilt nguyén ngil nghia va
phong cach [2].



VII. Loi thudng gap va cach tranh

e Prompt qua phuic tap: C6 gang thuc hién qua nhiéu viéc trong mét prompt duy
nhat. Cach tranh: Tudn tha nguyén tac “moi prompt mot nhiém vu” va chia nho
cac budc thanh cac prompt riéng biét, ré rang [1].

» Thiéu Gate Checks: Bo qua cac budc xac thuc trung gian dan dén 16i day chuyén,
khién cac 16i nho & dau chudi lan truyén va gy ra van dé Idn & cudi. Cach tranh:
Ludn thém cac budc kiém tra logic manh mé gilia cac prompt dé xac thuc két qua
trung gian [3].

e Phu thudc vao dinh dang dau ra khéng nhat quan: LLM c6 thé tao ra dau ra vdi
dinh dang khdng dong nhat, gdy kho khan cho viéc xt ly & cac budc tiép theo.
Cach tranh: Yéu cau Claude tra vé két qua trong cac dinh dang cé cau tric nhu
XML hodc JSON, va s dung cac cdng cu phan tich ci phap dé dam bao tinh nhat
quan [1].

VIII. Ky thuat ndng cao: Chuoi tu stfa loi (Self-
Correction Chains)

Chuoi tu stfa loi (self-correction chains) [a k§ thut ndng cao cho phép Claude tu
danh gia va tinh chinh cdng viéc cta chinh nd, nang cao dang ké chat lugng va dd tin
cay cua daura[1].

Quy trinh ¢ ban:
1. Tao ban nhap: Claude tao ra moét dau ra ban dau dua trén prompt.

2. Panh gia: M6t prompt khac (vdi vai tro “nha phé binh” hodc “ngudi kiém tra chat
lugng”) phan tich dau ra ban dau, tim kiém [6i hodc diém can cai thién. Dau ra
cla budc nay la cac phan hoi hodc dé xuat stfa doi cu thé.

3. Stfa doi: Prompt cudi cung yéu cau Claude viét lai hodc tinh chinh dau ra dua
trén nhitng phan héi tu budc danh gia. Qua trinh nay cé thé lap lai nhiéu lan cho
dén khi dat dugc chat lugng mong muon.

Vi du dién hinh la “chudi tém tat nghién clu tu sifa 16i” [1]. K§ thuat nay dac biét hitu
ich trong cac linh vuc doi hoi do chinh xac cao nhu nghién cltu khoa hoc, phan tich tai



chinh hodc tao ma nguon.

IX. Két luan

Chudi Prompt (Prompt Chaining) [a mét k§ thuat nén tang va manh mé dé xay dung
cac Al agents dang tin cdy va c6 kha nang xir ly cdc nhiém vu phc tap. Bang cach chia
nhd van dé, ap dung cac gate checks va tan dung kha nang cla Claude, ching ta c6 thé
khai thac t6i da tiém ndng cta cac md hinh ngdn ngil Idn. Viéc ndm viing va ap dung
hiéu qua prompt chaining s€ la chia khda dé phat trién cac ing dung Al tién tién va bén
viing, mang lai gia tri cao trong nhiéu linh vuc khac nhau.

Tai liéu tham khao

[1] Chain complex prompts for stronger performance. Claude APl Docs.
https://platform.claude.com/docs/en/build-with-claude/prompt-engineering/chain-

prompts [2] Breaking Down Tasks with Prompt Chaining | CodeSignal Learn.
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Agents. Anthropic. https://www.anthropic.com/research/building-effective-agents

Khai niém then chét: Prompt Chaining, Gate Checks, Sequential Processing,
Subtask Decomposition, XML Tags, System Prompts, Self-Correction Chains

Chuong 3: Diéu hudng thong minh
(Routing)

Bado cdo nay di sdu vao Diéu hudng théng minh (Intelligent Routing) trong viéc x3y
dung Al agent, mét ky thuat thiét yéu dé tao ra cac hé théng agent hiéu qua, chinh xac
va co kha nang md réng, dac biét trong béi canh hé sinh thai Claude/Anthropic.


https://platform.claude.com/docs/en/build-with-claude/prompt-engineering/chain-prompts
https://platform.claude.com/docs/en/build-with-claude/prompt-engineering/chain-prompts
https://codesignal.com/learn/courses/exploring-workflows-with-claude/lessons/breaking-down-tasks-with-prompt-chaining-1
https://codesignal.com/learn/courses/exploring-workflows-with-claude/lessons/breaking-down-tasks-with-prompt-chaining-1
https://www.anthropic.com/research/building-effective-agents

1. Dinh nghia va Tam quan trong

Diéu hudng thong minh (Al Agent Routing) [a qua trinh phan tich yéu cau dau vao va
chon Iua agent chuyén biét phu hgp nhat dé xdr ly, nham t6i uu héa hiéu suat va tai
nguyén. Router Agent dong vai tro bo diéu phdi trung tam, xac dinh y dinh (intent) cta
ngudi dung va chuyén hudng tac vu dén agent hodc quy trinh con cé nang luc tot nhat.

Lgi ich cot 16i ctia diéu hudng chinh xac:

e Tang hiéu qua va dé chinh xac: Giao nhiém vu cho agent chuyén sau giam thiéu
ao giac va tang chat lugng phan hoi.

e T6i uu hoa chi phi: S dung LLM phl hgp vdi dd phic tap yéu cau (vi du: Claude
Haiku cho tac vu dan gian, Claude Opus cho phén tich sau).

e Dé dang md rdng va bao tri: Kién tric module hda gilip thém, bt hodc cap nhit
agent ddn gian ma khong anh hudng toan hé thong.

2. Ky thuat phan loai y dinh (Intent Classification)
Kha ndang phan loai chinh xac y dinh ngudi dung la co6t 16i cua Router Agent. Cac
phudng phap da tién hoa:

e Dua trén quy tac (Rule-based): Ban gian, dé trién khai nhung thiéu linh hoat.

e Dua trén hoc may truyén théng: Linh hoat han, nhung doi héi lugng 16n dif liéu
huan luyén chat lugng cao.

e Dua trén M6 hinh ngén ngii I6n (LLM-based): Hiéu qua nhat vdi LLM nhu
Claude, ¢ kha nang hiéu ngii canh, xt ly truy van phuc tap, mc hé va da y dinh
ma khong can dif lieu huan luyén I8n. Cac ky thudt nhu Few-shot Learning,
Chain-of-Thought Prompting, Structured Output va Guardrails dudc st dung
dé toi uu hda kha nang phan loai.

3. Cac mau dinh tuyén Al Agent

Cac quy trinh [am viéc da agent c6 thé trién khai nhiéu mau dinh tuyén:



Dinh tuyén ddn Agent: Yéu ciu dau vao dudc chuyén hudng dén mot agent duy
nhat.

Dinh tuyén da Agent: Router chuyén truy van dén nhiéu agent cung lic, sau do
tong hgp phan hoi.

Dinh tuyén phan cap: Si dung nhiéu [6p Router Agent dé dua ra quyét dinh dinh
tuyén phdc tap han.

4. Cac phuong phap hay nhat (Best Practices)

Dé xay dung hé théng diéu hudng agent manh mé:

1.

Xac dinh r6 rang vai tro cta Agent: Moi agent can c¢é vai tro, trach nhiém va
pham vi chuyén mon ro rang, tranh chong chéo. Chi dinh r& trong prompt dinh
tuyén va minh hoa bang vi du.

. Bat dau ddn gian va md rong dan dan: Xay dung logic cd ban trudc, ting do

phdc tap dan khi ing dung phat trién.

. Duy tri ngii cdnh trong cac tudng tac: Pam bao Router Agent va cac agent

chuyén biét cé quyén truy cap lich st hoi thoai va ngif canh lién quan.

.Trién khai xU ly 16i va cd ché du phong (Fallback Mechanisms): Luén cé

“Default Agent” hodc chuyén hudng dén ho trg con ngudi khi khong thé phan loai
hodc gap 16i.

. Danh gia hiéu suat dinh tuyén trong san xuat: Thudng xuyén giam sat va danh

gia hiéu suat dé phat hién va khac phuc “concept drift” (thay déi mau truy van
cla ngudi dung).

5. HUdng dan tung budc: Xay dung Router Agent co
ban véi Claude

Muc tiéu: Xay dung Router Agent phan loai truy van ho trg khach hang thanh He~tro

ky~thuat, Yéu cau hoan tién va cau hdi chung.



Budc 1: Xac dinh cac Agent chuyén biét: Dinh nghia rd cac agent con (vi du: Technical
Support Agent, Refund Request Agent, General Inquiry Agent).

Budc 2: Thiét ké Prompt cho Router Agent: Tao prompt chi tiét cho Claude, bao gom
hudng dan, dinh dang dau ra mong mudn (JSON) va cac vi du (few-shot examples) dé
Claude hoc cach phan loai.

Budc 3: Trién khai Logic Router va Tich hdp: SU dung Claude API dé gui truy van va
prompt. X ly phan hoi ti Claude dé lay danh muc va chuyén yéu cau dén agent hoac
ham x{ ly tudng Ung.

6. Vi du thuc té (Use Cases)

1. Hé théng ho trg khach hang da kénh: Router Agent phan loai yéu cau ho trg (ky
thuat, thanh toan, thong tin san pham) va chuyén dén ddi ngii/agent Al chuyén
biét, giam thai gian phan hoi.

2. Nén tang phat trién phan mém (IDE/Coding Assistant): Router Agent phan tich
yéu cau cla nha phat trién (vi du: “viét ham Python”, “tim (6i”, “tao tai liéu”) va
diéu hudng dén cac agent tuong Ung nhu “Coding Agent”, “Debugging Agent”.

7. Cac cam bay thudng gap va cach tranh

1. Phan loai sai y dinh (Misclassification): Thiét ké prompt r& rang, cung cap vi du
da dang. St dung “Judge LLM” hodc phan héi ngugi dung dé cai thién.

2. XU ly truy vdn md hé hoac da y dinh: SI dung dinh tuyén da agent/phan cap.
Thiét k& prompt dé yéu cau lam r3. Ap dung Chain-of-Thought dé LLM suy luin
sau han.

3. Concept Drift trong san xuat: Giam sat, danh gia hiéu suat dinh tuyén thudng
xuyén. Thu thap dif lieu mdi va huan luyén lai mé6 hinh dinh ky.

4. Thiéu cd ché du phong (Fallback): Luén trién khai “Default Agent” hodc chuyén
hudng dén ho trg con nguai.



8. Ky thuat nang cao

1. Dinh tuyén thich Ung (Adaptive Routing): Diéu chinh quyét dinh dinh tuyén
dua trén phan hoi clia agent hodc tudng tac ngudi dung tiép theo.

2. Pinh tuyén dua trén do tin cdy (Confidence-based Routing): Router danh gia
mUc do tin cdy cla quyét dinh. Néu do tin cdy thap, chuyén dén agent téng quat
han, con ngudi, hodc kich hoat lam rd.

3. Téi vu hoa mo hinh dinh tuyén véi RAG: SU dung RAG dé truy xuat kién thic
chuyén sau trudc khi dinh tuyén, tang d6 chinh xac.

9. Két luan

Diéu hudng thdng minh la tru cOt quan trong trong viéc xay dung hé théng Al agent
manh mé va cé kha nang md rong. Bang cach hiéu rd khai niém, ap dung phuang phap
hay nhat va tdn dung ky thuat nang cao, dac biét vdi su ho trg ctia LLM nhu Claude,
ching ta cé thé tao ra cac agent xUf ly tac vu phuc tap hiéu qua va chinh xac, mang lai
gia tri to l6n cho nhiéu Ung dung.

Tai liéu tham khao: [1] Al Agent Routing: Tutorial & Best Practices. Patronus Al. [2]
Building Effective Al Agents. Anthropic.

Khai niém then chét: Router Agent, Phan loai y dinh (Intent Classification), Dinh
tuyén dua trén LLM (LLM-based Routing), Dinh tuyén don Agent (Single-Agent
Routing), Dinh tuyén da Agent (Multi-Agent Routing), Dinh tuyén phan cap
(Hierarchical Routing), DPinh tuyén thich ung (Adaptive Routing), Pinh tuyén dua
trén do tin cady (Confidence-based Routing)




Chuong 4: Song song hoa tac vu
(Parallelization)

1. Gidi thiéu

Trong bdi canh phat trién nhanh chdéng cla Tri tué Nhan tao (Al), dac biét la cac mo
hinh ngon ngif I6n (LLM) va hé thong tac nhan Al (Al Agents), kha nang xuf ly song song
cac tac vu da trd thanh mot yéu té then chét dé nang cao hiéu suéat, hiéu qua va kha
nang giai quyét van dé phuc tap. Thay vi thuc hién cac budc tuan tu, viéc phan chia va
xU ly déng thdi nhiéu phan cia mot van dé cho phép cac tac nhan Al vugt qua gidi han
clia mot tadc nhan dan &, md rong pham vi Ung dung va tang toc d6 hoan thanh cong
viéc. Chu diém nay sé di sdu vao cac khai niém, mé hinh, chién lugc thuc thi va téng
hdp két qua trong boi cdnh song song hda tac vu cho Al Agents, dac biét la trong hé
sinh thai Claude/Anthropic.

2. Pinh nghia cac khai niém chinh

Song song hoa tac vu (Parallelization) la ky thuat cho phép nhiéu tac vu hodc cac
phan cta mot tac vu I8n dudc thuc hién dong thdi, thay vi tudn tu. Trong Al Agents,
diéu nay c6 nghia la nhiéu tdc nhan hoac nhiéu phién ban clia cuing mét tac nhan co
thé hoat dong cling lic dé giai quyét mot van dé chung.

Thuc thi tac nhan song song (Parallel Agent Execution) dé cap dén viéc chay nhiéu
tac nhan Al d6c lap hodc phu thudc lan nhau cing mét lic. Moi tac nhan cd thé dugc
giao mot phan cu thé cta van dé hoac cung nhau giai quyét mot van dé chung tu cac
goc do khac nhau. biéu nay gilp tang téc do xU ly va kha nang giai quyét cac van dé
phuc tap doi hoi nhiéu tai nguyén hodc chuyén mon khac nhau [1].

M6 hinh Sectioning (Phan doan) la mot chién lugc song song hda trong dé mot tac vu
|6n dudc chia thanh nhiéu phan nhoé han, doc 1ap. Moi phan dudc giao cho mot tac
nhan riéng biét dé x{ ly. Cac tac nhan nay hoat dong trén cac phan dif liéu hodc cac
khia canh khac nhau clia van dé ma khong can tudng tac truc ti€p véi nhau trong qua
trinh thuc thi. Két qua tu cac tac nhan sau d6 dudc tong hdp lai dé tao ra gidi phap cudi
cung. Vi du, trong du an xay dung trinh bién dich C cta Anthropic, cac tac nhan Claude



dugc giao cac nhiém vu khac nhau nhu phan tich cd phap, tao m3, téi uu hda, va moi
tac nhan lam viéc trén cac phan ma nguén khac nhau [1].

M6 hinh Voting (Bé phiéu) la m6t chién luge téng hdp két qua ndi nhiéu tdc nhan
cung giai quyét mot van dé hoac dua ra mot quyét dinh, sau d6 bd phiéu cho két qua
ma ho cho la t6t nhat. Mot tac nhan diéu phoi (coordinator agent) sé thu thap cac dé
xuat hodc phan doan tU moi tac nhan va téng hop phiéu bau dé xac dinh két qua cudi
cung. Viéc bd phiéu c6 thé la da s6 don gian hodc co trong so (vi du: phiéu bau cua tac
nhan chuyén gia c6 trong s6 cao hadn). M6 hinh nay gitp tang cudng do chinh xac va do
tin cdy thong qua su dong thuan, giam thiéu sai sét hodc thién vi tf mot tdc nhan dan
& [4].

Chién ludc tong hgp (Aggregation Strategies) la cac phudng phap dugc st dung dé
két hgp hodc tong hgp két qua tU nhiéu tac nhan song song thanh mot dau ra cudi
cung, c6 y nghia. Cac chién ludc nay cé thé bao gom: bd phiéu (voting), hdp nhat
(merging), téng hdp cb trong s6 (weighted aggregation), hodc st dung mot tac nhan
tong hdp (aggregator agent) dé phan tich va tong hop cac két qua riéng 1é [3].

3. Ldi ich cuia Song song hoa tac vu

Viéc ap dung song song hda tac vu mang lai nhiéu Igi ich dang ké cho hé thong Al
Agents:

e Tang toéc dd xu ly: Bang cach thuc hién nhiéu tac vu cung lic, thgi gian hoan
thanh tdng thé dugc rit ngan dang ke [3].

e Nang cao hiéu suat: Cac hé thong da tac nhan cé thé giai quyét cac van dé phuc
tap han ma mét tac nhan don [é khong thé x ly hiéu qua, dac biét la cac truy van
yéu cau tim kiém thong tin rong rai [2].

e Chuyén mén hoa: Cho phép cac tac nhan chuyén biét tdp trung vao cac khia
canh cu thé cta van dé (vi du: mot tac nhan duy tri tai liéu, mot tac nhan kiém tra
chat lugng ma, mot tac nhan toi vu hda hiéu suat) [1].

e D5 tin cdy va kha nang chiu l6i: Trong mé hinh bd phiéu, néu mét hodc hai tac
nhan that bai hoac dua ra két qua sai l&ch, hé théng van c6 thé hoat dong dua
trén sy déng thuan cua cac tac nhan khac [4].



e Giam thi€u thién vi: M6 hinh bd phiéu gilp giam thi€u anh hudng cda thién vi tu
mét tadc nhan don 1é bang cach |y y kién tU nhiéu ngudn khac nhau [4].

4. Best Practices thuc té

1. Thiét ké kiém thi chat lugng cao: Cac tdc nhan Al s& lam viéc tu dong dé giai
quyét van dé dudc giao. Do dd, diéu quan trong la hé thong kiém thi phai gan
nhu hoan hao dé dam bao tac nhan khong giai quyét sai van dé. Can xay dung
cac bo kiém thif toan dién va cd ché kiém tra lién tuc (Cl) dé phat hién 16i s6m va
dam bao cac thay d6i mdi khong pha v8 chiic nang hién co [1].

2. Quan ly ngii cAnh hiéu qua: Cac mé hinh ngdn ngil [6n ¢é gidi han vé ciia sé ngil
canh. Hé théng can dudc thiét ké dé tranh “6 nhiém clfa s6 ngli canh” (context
window pollution) bang cach chi in ra mo6t vai dong dau ra can thiét va ghi tat ca
thong tin quan trong vao tép nhat ky dé tac nhan cé thé tim thay khi can. Cac tép
nhat ky nén dé dang xu ly tu ddng va bao gbm cac thdng ké tém tat tdng hgp dé
tac nhan khong phai tinh toan lai [1].

3.Lam cho viéc song song héa trd nén dé dang: Khi cé nhiéu 16i khac nhau, viéc
song song hoda la don gian: moi tdc nhan chon mot 16i khac nhau dé xd ly. Tuy
nhién, khi cac tac vu trd nén phu thudc han, can cé cd ché dong bo hda dé ngan
cac tac nhan lam viéc chong chéo hodc ghi de |én nhau. Vi du, st dung cd ché
“khda” tac vu dé moi tac nhan chi lam viéc trén mot phan cu thé tai mot thai
diém [1].

4. Ky thuat Prompt dé uy quyén hiéu qua: Trong hé théng da tac nhan, tdc nhan
diéu phoi can dugc hudng dan cach phan chia truy van thanh cac tac vu con va
md ta rd rang cho cac tadc nhan con. Moi tac nhan con can c6 muc tiéu, dinh dang
dau ra, hudng dan vé cong cu va nguén st dung, va ranh gidi tac vu rd rang. Diéu
nay ngan chan viéc trung ldp cong viéc hoac bod sét thong tin [2].

5. Piéu chinh no luc theo d6 phtic tap ctia truy van: Cic tdc nhan thudng gap khé
khan trong viéc danh gia mdc d6 no luc phl hgp cho cac tac vu khac nhau. Can
nhing cac quy tac diéu chinh quy mé vao prompt. Vi du, tim kiém thong tin don
gian chi can 1 tac nhan vdi 3-10 lugt goi cong cu, so sanh truc tiép cd thé can 2-4
tac nhan con vai 10-15 lugt goi, va nghién clu phic tap cé thé st dung hdn 10 tac
nhan con vdi trach nhiém dugc phan chia ré rang [2].



5. Step-by-step Guide: Trién khai thuc thi tac nhan
song song va tong hdp két qua

DE trién khai mot hé thong tac nhan song song, cé thé theo cac budc sau, dua trén vi
du tu CodeSignal va Anthropic [1] [3]:

1.

Phan tich va phan chia tac vu: Xac dinh tac vu chinh va phan chia né thanh cac
tac vu con doc [ap hodc ban doc lap. Vi du, néu la 1ap ké hoach du lich, cac tac vu
con c6 thé la: tim diém tham quan, phudng tién di chuyén, van héa dia phudng

[3].

. Khdi tao tac nhan: Tao nhiéu phién ban cla tac nhan Al (hodc cac tac nhan

chuyén biét) cho moi tac vu con. Trong hé sinh thai Claude, diéu nay cé thé lién
quan dén viéc goi API Claude nhiéu lan vdi cac prompt khac nhau [3].

.Thuc thi song song: SU dung cac cc ché lap trinh bat dong bo (vi du:

Promise.all trong JavaScript/TypeScript) d€ gui cac yéu cau dén cac tac nhan
Claude d6ng thdi. Diéu nay cho phép tat ca cac tdc nhan con bat dau xu ly tac vu
ctia ho ma khong can chg dgi lan nhau [3].

.Dong bd hoa va quan ly ngil canh: Néu cac tac nhan can chia sé tai nguyén hodc

trang thai, hady trién khai cd ché dong bo hda (vi du: hé thong khéa tac vu dua
trén Git nhu Anthropic da lam) dé tranh xung dot va dam bao tinh nhat quan cla
dit lieu [1].

. Thu thap két qua: Sau khi tat ca cac tdc nhan con hoan thanh tac vu cGia minh,

thu thap tat ca cac két qua riéng lé. Piéu nay cé thé dugc thuc hién bang cach chd
tat ca cac promise hoan thanh trong ap trinh bat dong bo [3].

. Tong hdp két qua: Si dung mot tdc nhan téng hop (aggregator agent) hodc mét

chién ludc téng hdp da dinh nghia (vi du: bd phiéu, hgp nhat thong tin) dé két
hop cac két qua riéng [é thanh mot dau ra cudi cing, mach lac va cé y nghia. Tac
nhan téng hdp c6 thé dugc prompt dé phan tich, tom tat va trinh bay théng tin
mot cach co t6 chic [3].

. Kiém tra va l3p lai: Danh gia chat lugng cua két qua téng hgp. Néu can, diéu

chinh cac prompt, chién ludc phan chia tac vu hodc chién lugc tong hop va lap lai
quy trinh.



6. Vi du thuc té (Use Cases)

6.1. Xay dung trinh bién dich C v@i d6i ngii Claude song song [1]

Anthropic da thif nghiém viéc xay dung mét trinh bién dich C bang cach st dung 16 tac
nhan Claude hoat dong song song. Moi tac nhan dugc dat trong mot container Docker
riéng biét va [am viéc trén mot kho luu trl Git chung. BEé quan ly su dong bd, mot cd
ché “khéa” tac vu dan gian da dudc trién khai: mot tac nhan sé tao mot tép van ban dé
“khdéa” mét tac vu (vi du: parse_if_statement.txt ). Néu hai tdc nhan c6 gang khda
cung mot tac vu, Git sé xUf ly xung dot va tac nhan thif hai sé chon mét tac vu khac. Sau
khi hoan thanh, tdc nhan sé day thay doi [én kho luu trli chung va xda khda. Cac xung
dot hdp nhat (merge conflicts) thudng xuyén xay ra, nhung Claude di théng minh dé
tu gidi quyét. DU an nay da tao ra mot trinh bién dich 100.000 dong ma cé kha nang
bién dich Linux kernel, ching minh hiéu qua cta viéc thuc thi tdc nhan song song cho
cac tac vu ky thuat phic tap.

6.2. Hé thong nghién clu da tac nhan ctia Anthropic [2]

Hé théng nghién clu cua Anthropic si dung kién trdc da tac nhan véi mo hinh diéu
phoi vién-ngudi thuc hién (orchestrator-worker). Khi ngudi dung gfi mét truy van, tac
nhan chinh (lead agent) s& phan tich, phat trién chién ludc va tao ra cac tac nhan con
chuyén biét dé kham pha cac khia canh khac nhau cda truy van mét cach dong thdi.
Cac tac nhan con nay hoat dong nhu cac bd loc thong minh, stf dung cong cu tim kiém
dé thu thap thong tin va tra vé két qua cho tac nhan chinh. Tac nhan chinh sau d6 tong
hdp cac két qua nay va quyét dinh xem cé can nghién cltu thém hay khong. Hé théng
nay da cho thay hiéu suat vugt trdi 90.2% so vdi hé thong tac nhan daon |é trong cac tac
vu tim ki€ém thong tin rong rai, vi du nhu xac dinh tat ca thanh vién hoi déng quan tri
cla cac cong ty trong S&P 500.

6.3. Danh gia rui ro tai chinh bang mé hinh bé phiéu [4]

MGt ngan hang mudn hé thong Al danh gia cac dan xin vay von. Thay vi dua vao mot
mo hinh Al duy nhat, ho sif dung mét héi déng cac tac nhan Al, méi tac nhan phan tich
rai ro cia ngudi nop don tu cac goc do khac nhau (lich st tin dung, su 6n dinh thu
nhap, diéu kién thi trudng, v.v.). Cac tdc nhan nay sau dé bo phiéu vé viéc cé nén chap
thuan hay tif chdi khoan vay. Diéu nay dam bao rang quyét dinh khéng bi anh hudng
bdi mét md hinh thién vi hodc dé mac 16i duy nhat. Néu cé 5 tdc nhan, moi tdc nhan ¢



d6 chinh xac 80%, thi quyét dinh dua trén da s6 phiéu co thé dat d6 chinh xac cao hon
dang ke.

7. Cac loi thudng gap va cach tranh

1. O nhiém ctfa sé ngil cdnh (Context Window Pollution): Cic tac nhan cé thé bi
qua tai bdi lugng théng tin khong can thiét trong clfa s6 ngif canh, dan dén giam
hiéu suat. Cach tranh: Thiét ké hé thdng dé chi cung cap thong tin can thiét nhat
cho tac nhan, ghi nhat ky chi tiét vao tép va cung cap cac ban tém tat téng hop
thay vi toan bd dif liéu thé [1].

2. Mu thdi gian (Time Blindness): Cadc m6 hinh ngdn ngii khéng thé nhan biét thdi
gian va cd thé danh qud nhiéu thdgi gian cho cac tac vu khéng quan trong. Cach
tranh: Xay dung co ché dé in tién dd tang dan (khdong qua thudng xuyén dé tranh
6 nhiém ngili canh) va cung cap cac tuy chon chay nhanh (vi du: chi chay m6t mau
nhd cac bai kiém tra) dé tac nhan cé thé nhanh chdng xac dinh cac hoi quy [1].

3. Phan chia tac vu khdng hiéu qua: Néu cac tac vu khéng dudc phan chia rd rang
hodc c6 su phu thudc cao, cac tdc nhan cé thé trung lap cong viéc, bd sot thong
tin hodc gy ra xung dot. Cach tranh: St dung k§ thudt prompt engineering dé
hudng dan tac nhan diéu phoi phan chia tac vu mét cach rd rang, xac dinh muc
tiéu, dinh dang dau ra va ranh gigi tac vu cho mai tac nhan con [2].

4. Chi phi token cao: Hé théng da tac nhan thudng tiéu tén nhiéu token hon dang
ké so véi tuong tac tro chuyén don lé. Cach tranh: Pam bao rang gid tri cla tac vu
du cao dé bu dap chi phi token tang |&n. T6i uu héa prompt va thiét ké hé théng
dé giam thiéu cac lugt goi APl khong can thiét [2].

5. Dd tré giao ti€p va tdng hgp: Viéc thu thip phan héi tif nhiéu tac nhan va téng
hdp ching c6 thé gy ra do tré dang ké. Cach tranh: Gidi han sé lugng tac nhan
bo phiéu hodc chay ching song song dé quan ly chi phi nay. Dam bao cd ché tong
hdp hiéu qua va nhanh chéng [4].

6. Khong dam bao su dong thudn trong mé hinh bé phiéu: Cac tdc nhan cé thé
chia phiéu bau, dan dén khong cé quyét dinh rd rang. Cach tranh: Su dung sé
lugng tac nhan 1é dé giam thi€u trudng hgp hoa. Thiét [dp cac quy tac xu ly
trudng hdp khong dat dudc da s6 ro rang, vi du: yéu cau su dong thuan cao hdn
hodc chuyén giao cho con ngudi [4].



8. Ky thuat nang cao

e Kién truc Orchestrator-Worker: Mot tdc nhan chinh (orchestrator) chiu trach
nhiém |3p ké hoach, phan chia tac vu va diéu phéi cac tac nhan con (worker)
chuyén biét. Cac tac nhan con thuc hién cac tac vu cu thé va tra vé két qua cho
tac nhan chinh dé tong hgp [2].

e Tac nhan chuyén biét (Specialized Agents): Thay vi chi c6 cac tdc nhan giong
hét nhau, tao ra cac tac nhan c6 chuyén mon hoda cao cho cac nhiém vu cu thé (vi
du: tdc nhan kiém tra ma, tac nhan viét tai liéu, tac nhan toi vu héa). Diéu nay tan
dung toi da kha nang cta tung tac nhan [1].

e Tim kiém dong va thich Ung: Thay vi st dung Retrieval Augmented Generation
(RAG) tinh, hé thong c6 thé sif dung tim kiém da budc, dong dé tim thong tin lién
quan, thich Ung vdi cac phat hién mdi va phan tich két qua dé dua ra cau tra Igi
chat lugng cao [2].

e Tu cai thién tac nhan (Agent Self-Improvement): Cho phép cac tadc nhan tu
chan doan 16i va dé xuat cai tién cho prompt hodc cdng cu cta chldng. Anthropic
da st dung mot tac nhan kiém thif cong cu dé tu dong viét lai mo ta cong cu,
giam 40% thdi gian hoan thanh tac vu trong tudng lai [2].

9. Két luan

Song song hda tac vu la mot ky thudt manh mé dé ma rong kha nang cla Al Agents,
dac biét la trong cdc hé théng phlic tap nhu Claude/Anthropic. Bang cach phan chia
tac vu, thuc thi song song va ap dung cac chién ludc tong hgp thong minh nhu
sectioning va voting, cac hé thong Al c6 thé dat dudc hiéu suat, d6 chinh xac va do tin
cay cao han. Tuy nhién, viéc trién khai doi hdi su chi y dén cac thach thidc nhu quan ly
ngll canh, chi phi token va dong bo hoda. V8i cac best practices va ky thuat nang cao,
ching ta cé thé xay dung cac hé théng tac nhan Al manh mé va hiéu qua hon trong
tuong lai.

10. Tai liéu tham khao

1. Building a C compiler with a team of parallel Claudes - Anthropic Engineering
Blog
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2. How we built our multi-agent research system - Anthropic Engineering Blog

3. Parallel Processing with Claude | CodeSignal Learn - CodeSignal Learn

4. Patterns for Democratic Multi-Agent Al: Voting-Based Council — Part 1 -
Medium.com

Khai niém then chét: Song song hoa tac vu, Thuc thi tic nhan song song, Mé hinh
Sectioning, Mé hinh Voting, Chién ludc téng hop, O nhiém cua sé ngil canh, Mu tho
gian, Kién trdc Orchestrator-Worker, Tac nhan chuyén biét, Tu' cai thién tac nhan

Chudng 5: Kién truc Diéu phéi - Thuc thi
(Orchestrator-Workers)

Ki€n truc Diéu phai - Thuc thi (Orchestrator-Workers)
trong Al Agents

Kién trdc Diéu phdi - Thuc thi (Orchestrator-Workers) la mét mo6 hinh manh mé trong
thiét ké hé théng Al Agent, dac biét phu hdp cho viéc giai quyét cac tac vu phuc tap,
khong thé du doan trudc, ndi ma cau trdc van dé chi phat sinh trong qua trinh thuc thi.
M6 hinh nay dugc Anthropic va nhiéu té chic khac ap dung dé xay dung cac hé théng
tac nhan hiéu qua, c6 kha nang md rong va thich ling cao.

1. Dinh nghia va Dien giai Thuit ngii Ky thuat

Trong kién trdc Orchestrator-Workers, mot Orchestrator Agent (Tac nhan Diéu phdi)
trung tdm sé quan ly va diéu phdi hoat dong clia nhiéu Worker Agents (Tac nhan
Thuc thi) chuyén biét. Qua trinh nay bao gom phan tach tac vu, ty quyén, thuc thi va
tong hap két qua.

e Orchestrator Agent (Tac nhan Diéu phdi): Thugng la mot M6 hinh Ngén ngii Lén
(LLM) manh mé, déng vai tro la b ndo ctia hé thong. Nhiém vu chinh ctia né la:


https://www.anthropic.com/engineering/multi-agent-research-system
https://codesignal.com/learn/courses/exploring-workflows-with-claude-in-typescript/lessons/parallel-processing-with-claude
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o Phan tach tac vu (Task Decomposition): Nhan mot tac vu 8n, phiic tap ti
ngudi dung va chia nhé né thanh mot tap hgp cac tac vu con (subtasks) nho
hon, dé quan ly hon. Diéu nay khac biét so vdi cac ludng cong viéc c6 dinh vi
Orchestrator tu dong xac dinh cac tac vu con nay dua trén dau vao cu thé.

o Uy quyén tac vu (Task Delegation): Gan cac tdc vu con d3 phan tach cho
cac Worker Agents phu hgp nhat dua trén chuyén mon hodc kha nang cua
ching. Orchestrator can cé kha nang “hiéu” dudc nang luc cla ting Worker.

o Tong hgp két qua (Result Synthesis): Thu thap cac két qua tif cac Worker
Agents, danh gia, tong hop va dinh dang ching thanh mét phan héi mach
lac, hoan chinh cho tac vu ban dau.

o Lap ké hoach dong (Dynamic Planning): Lién tuc theo d&i tién d6, danh
gia két qua trung gian tu Worker Agents va diéu chinh ké hoach, tao thém
tac vu con hodc thay d6i hudng tiép can néu can, cho dén khi muc tiéu cudi
cung dudc dat dugc.

» Worker Agents (Tac nhan Thuc thi): La cac LLM hodc céng cu chuyén biét, dugc
thiét ké dé thuc hién cac tac vu con cu thé. Moi Worker Agent c6 thé dudc toi uu
hda cho mot loai cong viéc nhat dinh (vi du: tim kiém thong tin, viét ma, phan
tich dif liéu). Ching nhan tac vu tu Orchestrator, thuc hién cong viéc va tra vé két
qua cho Orchestrator.

e Phan tach tac vu (Task Decomposition): Qua trinh chia mot van dé 18n thanh
cac phan nho hon, doc lap hodc phu thudc lan nhau. Trong kién trdc nay,
Orchestrator thuc hién viéc nay mot cach linh hoat, khong theo mét kich ban c6
dinh.

e Tong hop két qua (Result Synthesis): Qua trinh thu thap, xU ly va két hgp cac
dau ra riéng lé tur cac Worker Agents thanh mot két qua cudi cung cé y nghia va
dap Ung yéu cau clia tac vu ban dau.

2. Best Practices Thuc té

1. Day Orchestrator cach Gy quyén hiéu qua: Orchestrator can dudc hudng dan rd
rang vé cach phan tach tac vu va mo ta ching cho Worker Agents. Mai tac vu con
can c6 muc tiéu rd rang, dinh dang dau ra mong mudn, hudng dan vé cong cu va
nguon luc can s dung, va ranh gidi tac vu cu thé. Diéu nay gilp tranh trung lap
cong viéc, bo sot thong tin hoac hiéu sai tac vu.



2. Diéu chinh no luc theo dd phuc tap cla truy van: Cic tic nhan thudng gap khé
khan trong viéc danh gia mic d6 no luc phu hdp cho cac tac vu khac nhau. Can
nhing cac quy tac diéu chinh quy mé vao cac prompt clia Orchestrator. Vi du,
mot tac vu tim kiém thong tin don gian co thé chi can 1 tac nhan vdi 3-10 lugt goi
cong cu, trong khi nghién cliu phuc tap cé thé can hon 10 tadc nhan con vdi trach
nhiém dudc phan chia rd rang.

3. Thiét ké va lua chon cong cu mdt cach can than: Giao dién tdc nhan-céng cu la
rat quan trong. Moi cong cu can cé muc dich riéng biét va md ta rd rang.
Orchestrator nén dugc hudng dan dé kiém tra tat ca cac cong cu cd san trudc,
khdp viéc sif dung cong cu vdi y dinh cta ngudi dung, yu tién tim kiém trén web
cho cac kham pha rong rai hodc uu tién cac cong cu chuyén biét hon cac cong cu
chung chung.

4. Cho phép cac tac nhan tu cai thién: Cic m6 hinh LLM tién tién (nhu Claude 4) c6
thé la nhiing k§ su prompt xuat sac. Khi dudc cung cdp mdt prompt va mot ché
d6 16i, ching c6 kha nang chan doan ly do tac nhan that bai va dé xuat cai tién.
Diéu nay cd thé dudc thuc hién thong qua mot tac nhan kiém tra cong cu, tu dong
th nghiém va viét lai mé ta cong cu dé tranh 16i.

5. Bat dau rong, sau do thu hep: Chién lugc tim kiém nén mo phéng cach nghién
clu clia con ngudi: kham pha tong quan trudc khi di sdu vao chi tiét. Prompt cac
tac nhan bat dau vdi cac truy van ngan, rong, danh gia nhiing gi c6 san, sau dé
dan dan thu hep trong tam.

3. Step-by-Step Guide: Xay dung hé thong Orchestrator-Workers

DAy la mot hudng dan tiing budc dua trén cach Anthropic xdy dung hé thdng nghién
cfu da tac nhan cua ho:

1. Phan tich va Lap ké hoach (Analysis & Planning Phase):
o Orchestrator nhan tac vu: Orchestrator LLM nhén tdc vu va ngii canh ti
ngugi dung.
o Phan tich va xac dinh cach tiép can: Orchestrator phan tich tac vu, xac

dinh cac cach tiép can cé gia tri va tao ra cdc mo ta tac vu con cé cau tric
(thudng & dinh dang XML dé dé phan tich).

o Luu ké hoach: Orchestrator luu ké hoach vao bo nhé dé duy tri ngif canh,
dac biét néu ctfa s6 ngill canh vugt qua gidi han.



2. Thuc thi (Execution Phase):

o Tao va uy quyén Worker Agents: Orchestrator tao ra cdc Worker Agents
chuyén biét (vi du: Subagents) va ty quyén cac tac vu con cho ching. Cac
Worker Agents nay c6 thé hoat déng song song.

o Moi Worker Agent thuc hién tac vu: Méi Worker Agent nhan tac vu ban dau
dé c6 ngli canh, loai tac vu con cu thé, mo ta va bat ky ngif canh bé sung
nao. Ching doc lap thuc hién cong viéc dudc giao (vi du: tim kiém web, st
dung cong cu, phan tich két qua).

o Panh gia va tinh chinh (Interleaved Thinking): Cic Worker Agents sif
dung “suy nghi xen k&” (interleaved thinking) sau khi nhan két qua cong cu
dé danh gia chat lugng, xac dinh cac khoang trong va tinh chinh truy van
tiép theo cta chdng.

o Travé két qua: Moi Worker Agent tra vé két qua cla tac vu con cho
Orchestrator.
3. Tong hgp va Quyét dinh (Synthesis & Decision Phase):
o Orchestrator tong hdp két qua: Orchestrator thu thap va téng hop cac két
qua tU tat ca cac Worker Agents.

o Panh gia va quyét dinh tiép theo: Orchestrator danh gia cac két qua da
tong hdp va quyét dinh xem cé can nghién clfu thém hay khéng. Néu can,
no co thé tao thém Worker Agents hodc tinh chinh chién lugc cia minh.

o XU ly trich dan (néu cd): Khi du thdng tin, hé thdng c6 thé chuyén tat ca cac
phat hién cho mot CitationAgent dé xU ly tai liéu va bao cao nghién clfu, xac
dinh cac vi tri cu thé cho trich dan.

o Tra vé két qua cudi cung: K&t qua nghién clfu cudi cung, hoan chinh véi cac
trich dan (néu cd), dudc tra vé cho ngudi dung.

4.Vidu Thuc té (Use Cases)

1. Hé théng Nghién clu Pa tac nhan ctia Anthropic:

o MO ta: Hé théng nay st dung mot Lead Agent (Orchestrator) dé phan tich
truy van nghién clfu ctia ngugi dung, sau dé tao ra cac Subagents (Workers)
chuyén biét dé tim kiém thong tin trén web, Google Workspace va cac tich



hop khac mot cach song song. Cac Subagents sau dé tra vé thong tin da loc
va tong hgp cho Lead Agent dé bién soan cau tra [Gi cudi cing.

o Ldiich: Vugt troi han 90% so vdi hé théng dan tadc nhan trong cac tac vu
nghién citu md rong, ddc biét la cac truy van yéu cau nhiéu hudng doc lap.
Vi du, khi dudc yéu cau xac dinh tat ca cac thanh vién hoi déong quan tri cla
cac cong ty trong S&P 500 nganh Cong nghé thong tin, hé thong da tac nhan
da tim thady cu tra [8i chinh xac bang cach phan tach thanh cac tac vu cho
cac tac nhan con, trong khi hé thong ddn tac nhan that bai.

2. Tao noi dung Marketing da dang:

o MO ta: Mot Orchestrator Agent nhan yéu cau mé ta san pham. N6 phan tich
cac loai n6i dung marketing c6 gia tri (vi du: ban sao quang cdo, bai dang
trén mang xa hoi, email marketing). Sau dé, né tao ra cac mo ta tac vu
chuyén biét cho cac Worker Agents. M6i Worker Agent sé tao ra cac bién thé
noi dung dudc téi uu hda cho cac doi tugng khac nhau (vi du: déi tugng tré,
déi tugng doanh nghiép). Cudi cling, Orchestrator téng hgp va tra vé cac két
qua phoi hgp tu tat ca cac Worker.

o Ldiich: Tao ra nhiéu bién thé ndi dung chat lugng cao, phu hdp véi nhiéu
déi tugng muc tiéu mot cach nhanh chdng va hiéu qua, ma khong can phai
du doan trudc tat ca cac bién thé can thiét.

5. Cac Loi Thudng Gap va Cach Tranh
1. Phan tach tac vu kém hiéu qua:

o Loi: Orchestrator phan tach tac vu qud thé hodc qué min, dan dén cac
Worker Agents khong thé thuc hién hiéu qua hoac trung lap cong viéc.

o Cach tranh: Cung cap cho Orchestrator cac huéng dan rd rang va vi du vé
cach phéan tach tac vu. St dung dinh dang c6 cau tric (nhu XML) cho cac mo
ta tac vu con dé dam bao tinh nhat quan. Thuc hién “suy nghi xen ké&”
(interleaved thinking) trong Orchestrator dé né cé thé tu danh gia va diéu
chinh ké hoach phan tach.

2. Quan ly ngif canh kém:

o Loi: Worker Agents thiéu ngii canh can thiét dé hoan thanh tac vu hodc
Orchestrator bi qua tai b&i ngli canh khong lién quan.



o Cach tranh: Pam bao moi Worker Agent nhan dugc ca tadc vu gdc va mo ta
tac vu con cu thé. St dung cac ky thuat quan ly bd nhé (vi du: bd nhé ngan
han cho dif liéu tam thdgi, bd nhd dai han cho cac quyét dinh quan trong, ké
hoach tong thé) va chi truyén nhiing thong tin can thiét gilia cac tac nhan
dé tranh “phinh to” ngii canh.

3. XU ly 16i khong hiéu qua:

o Loi: Hé thdng khéng thé phuc haéi gracefully khi mét Worker Agent that bai
hoac di vao vong [ap vo6 han.

o Cach tranh: Trién khai cac co ché xU ly 16i manh mé&, bao gdm xac thuc dau
ra clia Worker Agents (vi du: kiém tra phan héi tréng). Thiét lap cac
“guardrails” va gidi han sé lan thf lai (retries) & cap d6 tac vu hoac nat. Su
dung cac cong cu giam sat va ghi nhat ky dé theo ddi luéng thuc thi va phat
hién s6m cac van dé.

4. Chi phi token cao:

o Loi: Kién triic da tdc nhan cd thé tiéu thu lugng token |8n, dan dén chi phi
cao, dac biét vdi cac tac vu don gian.

o Cach tranh: Diéu chinh nd luc cta tac nhan theo dé phic tap cia truy van.
St dung cdc mo hinh LLM nho hdn, hiéu qua han (vi du: Claude Haiku) cho
cac tac vu con ddn gian va chi st dung cac mé hinh manh mé han (vi du:
Claude Opus) cho cac tac vu phic tap hoac Orchestrator. Toi uu héa prompt
dé giam thiéu do6 dai khong can thiét.

6. Ky thuat Nang cao

1. St dung XML cho cau tric dau ra: Anthropic khuyén nghi st dung XML dé tao ra
cac mo ta tac vu con co cau tric tu Orchestrator. Diéu nay gilp viéc phan tich cu
phap trd nén dang tin cdy va than thién vdi mo6 hinh ngon ngit, dam bao cac
Worker Agents nhan dugdc hudng dan rd rang.

2. Parallel Tool Calling: Dé tang toc do xU ly, dac biét trong cac tac vu nghién clu
phic tap, Orchestrator cé thé tao ra nhiéu Subagents song song va moi Subagent
6 thé st dung nhiéu cdng cu cung ldc. Diéu nay co thé giam thgi gian nghién clu
t8i 90% cho cac truy van phuc tap.



3. Interleaved Thinking (Suy nghi xen ké): Ky thuat nay cho phép cac tac nhan (ca
Orchestrator va Workers) xuadt ra mét qua trinh suy nghi c6 thé kiém soat dudc.
Diéu nay gilp tac nhan lap ké hoach, danh gia két qua cong cu, xac dinh khoang
trong va tinh chinh truy van tiép theo. N6 cai thién kha nang tuan tha hudng dan,
ly ludn va hiéu qua.

4. T8i Wu héa Prompt dé tu cai thién: Thiét ké prompt sao cho cac tdc nhan c6 thé
tu chan doan 16i va dé xuat cai tién cho prompt hodc mé ta cong cu. Diéu nay c6
thé dugc thuc hién bang cach tao mot tac nhan kiém tra cdng cu chuyén biét.

5.Quan ly B6 nhd Phan cap: Két hdp bd nhd ngan han (cho ngii canh hién tai cua
tac vu con) va bd nhd dai han (cho cac quyét dinh quan trong, ké hoach tong thé)
dé duy tri tinh lién tuc va tranh mat ngll canh trong cac luéng cong viéc dai. Cac
framework nhu CrewAl cung cap cac loai bé nhd c6 thé cau hinh dé kiém soat chi
tiét han.

Kién trdc Orchestrator-Workers mang lai su linh hoat va kha nang md réng dang ké cho
cac hé thong Al Agent, cho phép ching giai quyét cac van dé phuc tap mot cach hiéu
qua hdn bang cach tan dung slic manh clia nhiéu tadc nhan chuyén biét dugc diéu phdi
thong minh. Tuy nhién, viéc trién khai thanh cong doi hoi su chi y dén cac best
practices vé thiét ké prompt, quan ly ngii canh va xt ly 16i.

Khai niém then chét: Orchestrator Agent, Worker Agents, Task Decomposition,
Result Synthesis, Dynamic Planning, Interleaved Thinking, Parallel Tool Calling,
Context Management




Chuong 6: Vong lap Panh gia - Toi uu
(Evaluator-Optimizer)

Vong lap Panh gia - T6i vu (Evaluator-Optimizer) trong
Al Agents

1. Pinh nghia

Vong lap Danh gia - Toi uu (Evaluator-Optimizer) la mot mo hinh kién trdc quan trong
trong viéc xay dung cac tac nhan Al (Al agents) hiéu qua, dac biét trong hé sinh thai cla
Claude/Anthropic. M6 hinh nay hoat déng dua trén nguyén tac phan héi lap di l3p lai,
ndi mot mo6 hinh ngdn ngii I6n (LLM) dong vai tro la “ngudi tao” (optimizer) dé tao ra
phan hoi hodc giai phap, va mot LLM khac dong vai tro la “ngudi danh gia” (evaluator)
dé cung cap danh gia va phan hoi vé chat lugng cla giai phap dé. Qua trinh nay lap lai
cho dén khi gidi phap dat dudc cac tiéu chi chat lUdng mong mudn hoac dap Ung diéu
kién dung da dinh.

Cu thé, trong vong lap nay:

e Ngudi tao (Optimizer/Generator): La mdt LLM chiu trach nhiém tao ra cdc phan
hoi, gidi phap, hoac thuc hién cac hanh dong dua trén yéu cau ban dau va bat ky
phan hoi nao tu ngudi danh gia. N6 hoc hoi va diéu chinh dau ra ctia minh qua
moi lan lap.

e Ngudi danh gia (Evaluator): La mdt LLM khac (hodc mot hé théng danh gia dua
trén quy tac/ma) c6 nhiém vu kiém tra dau ra cGia ngudi tao dua trén cac tiéu chi
danh gia ro rang. Ngugi danh gia cung cap maot “diém s6” hoac “phan hoi” chi
tiét, chi ra nhiing diém can cai thién.

Anthropic nhan manh rang vong |3p Evaluator-Optimizer ddc biét hiéu qua khi ¢ cac
tiéu chi danh gia r& rang va khi viéc tinh chinh [3p di [3p lai mang lai gia tri dang ké. Hai
dau hiéu cho thay su phu hgp tét 1a: (1) phan héi cia LLM c¢6 thé dudc cai thién ro rét
khi c6 phan hoi tUf con ngudi, va (2) LLM c6 kha nang tu cung cap phan hoi cé y nghia.
Diéu nay tudng tu nhu qua trinh viét lap di [3p lai ma m&t nha van con ngudi thuc hién
dé tao ra mét tai liéu hoan chinh.



2. Thuc tién tét nhat (Best Practices)

1.

Tiéu chi danh gia ro rang: Cac tiéu chi cu thé, do ludng dudc va khéng ma ho la
then chot. SU dung rubric-based evaluation (danh gia dua trén tiéu chi) hiéu
qua, cb thé la thang diém hoac kiém tra dat/khong dat. Anthropic khuyén nghi
rubric r6 rang, gidam khao doc lap va hiéu chuan thudng xuyén vdi danh gia cua
con ngudi.

. LLM chuyén biét: Si dung cac LLM khac nhau cho vai tro Evaluator va Optimizer

mang lai két qua tot hon. Evaluator tap trung phat hién [6i va phan héi xay dung,
Optimizer tap trung tao giai phap va tich hgp phan héi.

. Gidi han s6 lan lap & Luu tril lich si: Thiét [3p diéu kién dung rd rang (dat diém

muc tiéu, so lan [3p t6i da) dé kiém soat chi phi va hiéu qua. Ngugi tao nén ghi
nhd lich st tao va phan héi trudc dé dé tranh [3p lai 16i va cai thién hiéu suat.

. Hiéu chuan con ngudi: D3c biét vdi danh gia dua trén md hinh, hiéu chuan dinh

ky véi danh gia cua con ngugi rat quan trong dé dam bao tinh chinh xac va phu
hdp cua tiéu chi.

3. Hudng dan tung budc (Step-by-step Guide)

DE trién khai vong lap Evaluator-Optimizer:

1.

Xac dinh Nhiém vu & Muc tiéu: RS rang hda nhiém vu va muc tiéu chat lugng
cua tadc nhan Al.

. Thiét ké Prompt Generator: Xay dung prompt hudng dan LLM tao giai phap ban

dau, bao gom mo ta nhiém vu va dinh dang dau ra.

. Thiét ké Prompt Evaluator: Xay dung prompt hudng dan LLM danh gia giai phap

dua trén tiéu chi (rubric) va dinh dang phan hoi.

. Khdi tao & Lap lai: Thuc hién lan tao dau tién bang cach goi LLM Generator, luu

trit két qua. Sau dd, goi LLM Evaluator dé danh gia. Néu “PASS”, vong lap két thic.
Néu “NEEDS_IMPROVEMENT” hoac “FAIL”, st dung phan hoéi lam ngili canh cho
Generator va lap lai.

. Thiét l3p Piéu kién Dung: Dam bao vong 3p c6 cac diéu kién diing dé ngan chan

viéc chay vo han.



4.Vidu thuc té (Use Cases)

1. Dich thuat van hoc: Optimizer (LLM dich thuat) tao ban dich. Evaluator (LLM
khac) danh gia sac thai van héa, phong cach, dd chinh xac, cung cdp phan hoi dé
tinh chinh. Vong |ap tiép dién cho dén khi dat chat lugng cao.

2. T6i vu héa ma nguén: Optimizer (LLM nhu Claude Code) tao m3. Evaluator (LLM
hodc hé théng kiém tra tu dong) danh gia ma vé 16i, phong cach, hiéu suat, cung
cap phan hai chi tiét. Vong lap tiép dién cho dén khi ma dap Ung tiéu chi.

5. Cac loi thudng gap va cach tranh
1. Tiéu chi danh gia khéng ré rang/mau thuan: Dan dén phan héi mg hé.

o Cach tranh: Dinh nghia rubric chi tiét, cu thé. Hiéu chuan Evaluator vdi
danh gia cta con ngudi.

2.Vong l3p vo tan/khdng hdi tu & Chi phi/do tré cao: Optimizer khdng hoc dugc
tU phan hoi, hoac tén tai nguyén.

o Cach tranh: Thiét [3p diéu kién dung rd rang. Dam bao phan hoi du chi tiét,
mang tinh xay dung. SU dung k¥ thuat “ghi nhé”. Téi uu hdéa prompt, suf
dung LLM nhd han.

3. “Over-optimization”/“Gaming the Eval”: Optimizer t6i yu héa qua mdc cho
tiéu chi danh gia.

o Cach tranh: Pam bao tiéu chi phan anh ddng muc tiéu. Két hgp cac loai
danh gia khac. Thuong xuyén xem xét, cap nhat rubric.

4. Phan héi khong du chi tiét: Optimizer khé cai thién.
o Cach tranh: Thiét ké prompt cta Evaluator yéu cau phan hoi chi tiét, cd thé
hanh dong dugc.
6. Ky thuat nang cao

1. Adaptive Rubrics: Tao bo tiéu chi danh gia déc dao cho moi prompt/dau vao,
hitu ich cho tac vu tdc nhan khong déong nhat (vi du: Vertex Al).



2. Multi-judge Consensus: SU dung nhiéu Evaluator dé danh gia, tong hop két qua
dé tang do tin cay.

3. Human-in-the-Loop: Tich hdp con ngugi vao vong lap dé cung cap phan hoi chat
lugng cao hoac tinh chinh truc tiép.

4.T6i uu hoa dua trén Hoc tang cuong (RLHF/RLAIF): SU dung phan héi tu
Evaluator/con ngudi dé huan luyén/tinh chinh Optimizer, giip né hoc cach tao ra
giai phap tét han.

5. Giam sat va Phan tich Trace: Ghi lai toan bd “dau vét” cia moi lan lap dé hiéu
qua trinh ra quyét dinh va toi Uu hda vong lap.

Két luan

vong lap Danh gia - Toi vu la mét mo6 hinh manh mé dé xay dung cac tac nhan Al ¢6 kha
nang tu cai thién va dat dudc hiéu suat cao hon thong qua phan héi lap di l3p lai. Bang
cach két hgp cac LLM vdi vai tro chuyén biét va ap dung cac thuc tién tot nhat, cac nha
phat trién co thé tao ra cac hé thong Al manh mé, linh hoat va dang tin cy han.

Khai niém then chét: Vong lap Danh gid - Téi uu, Ngudi tao (Optimizer/Generator),
Ngudi danh gia (Evaluator), Rubric-based evaluation, Diéu kién dung (Stopping
Criteria), Hiéu chuan vdi danh gia cua con ngudi (Human Calibration), Adaptive
Rubrics, Human-in-the-Loop

Chudng 7: Vong lap Agentic & Ky thuat
Lap ké hoach

1. Gidi thiéu

Trong boi canh phat trién nhanh chdng cta Tri tué Nhan tao (Al), dac biét la cac mo
hinh ngdn nglf [n (LLM), khai niém vé Agentic Loop (Vong lap Agentic) va cac Ky
thuat Lap ké hoach (Planning Techniques) da trd nén cuc ky quan trong. Ching cho
phép cac Al agent khong chi hiéu va tao ra van ban ma con thuc hién cac hanh dong



phuc tap, hoc hoi va thich nghi trong méi trudng dong. Anthropic, mét trong nhiing
nha phat trién LLM hang dau v8i cac mo hinh Claude, da chia sé nhiéu hiéu biét sau
sac vé cach xdy dung cac agent hiéu qua, nhan manh vao su don gian, kha nang két
hdp va tuong tac lién tuc gilia agent va moi trudng [1] [2].

2. Pinh nghia Vong lap Agentic

vong lap Agentic a co ché c6t 18i cho phép cac Al agent thuc hién cac nhiém vu phic
tap thong qua qua trinh suy luan va hanh dong lap di lap lai. Vé ban chat, mot agentic
system (hé théng agentic) la mét hé théng trong dé LLM va cac cong cu dudc diéu phéi
dé hoan thanh mot muc tiéu. Anthropic phan biét r6 rang giita Workflows (Quy trinh
lam viéc) va Agents (Tac nhan) [1]:

e Workflows: La cac hé thong ngi LLM va cac cong cu dudc diéu phéi thong qua
cac dudng dan ma dudc xac dinh trudc. Ching mang lai tinh du doan va nhat
quan cho cac tac vu dugc xac dinh ro rang.

e Agents: La cac hé théng ndi LLM tu dong dinh hudng cac quy trinh va viéc su
dung cong cu cta ching, duy tri quyén kiém soat cach ching hoan thanh nhiém
vu. Agents la lua chon tot hon khi can su linh hoat va kha nang ra quyét dinh dua
trén mo hinh & quy mo 1én.

Trong Claude Code, vong lap agentic hoat dong qua ba giai doan chinh [2]:

1. Gather Context (Thu thap ngif canh): Agent thu thap thong tin can thiét tU moi
trudng, bao gom cac tép, dau ra [énh, lich suf tro chuyén, va cac tai liéu lién quan.
DAy la budc dau tién dé hiéu rd van dé va cac rang budc.

2. Take Action (Thuc hién hanh ddng): Dua trén ngii canh da thu thap, agent chon
va thuc thi cac cdng cu phu hgp (vi du: doc tép, chinh stfa ma, chay lénh shell, tim
kiém web) dé tién gan han dén muc tiéu.

3. Verify Results (Xac minh két qua): Sau khi thuc hién hanh déng, agent danh gia
két qua dé xac dinh xem hanh dong d6 c6 thanh cong hay khong va liéu ¢ can
diéu chinh gi khéng. Qua trinh nay c6 thé bao gom chay thit nghiém, kiém tra dau
ra hodc tim kiém phan hoi.

Ba giai doan nay hoa quyén vao nhau, tao thanh mét chu trinh 1ap di lap lai. Claude sé
quyét dinh nhiing gi mo6i budc yéu cau dua trén nhiing gi n6é hoc dudc tu budc trudc,



xau chuoi hang chuc hanh déng lai v8i nhau va tu diéu chinh trong suét qua trinh [2].

3. Best Practices (Thuc tien tot nhat)

Anthropic khuyén nghi mot sé thuc tién tot nhat dé xay dung cac Al agent hiéu qua [1]

[2]:

Bat dau vdi su don gian: Ludn tim kiém gidi phap don gidn nhat c thé va chi
tang d6 phdc tap khi thuc su can thiét. Déi vdi nhiéu Ung dung, viéc toi uu hoda
cac lénh goi LLM ddn é vdi truy xuat va vi du trong ngif canh la du.

Thiét ké cong cu rd rang va chu dao: Agentic Loop dudc cung cap bdi cac md
hinh suy ludn va cac cong cu hanh dong. Viéc thiét ké cac bd cong cu va tai liéu
cla ching mét cach ré rang va chu dao la rat quan trong. Cac cong cu nén co giao
dién dé sif dung va dudc ghi lai tot cho LLM.

Hiéu r6 cac Framework: Mac du cac framework c6 thé gilp trién khai hé thdng
agentic dé dang hdn, nhung ching thugdng tao ra cac I8p truiu tugng bo sung cd
thé che khuat cac prompt va phan hoi cd ban, khién viéc g 16i trd nén khoé khan
han. Nén bat dau bang cach st dung truc tiép cac API cta LLM va chi st dung
framework khi hiéu ré ma cd ban cta ching.

Tudng tac va diéu hudng: Ngugi dung la mot phan cla vong [dp agentic. Cé thé
ngat (i agent bat c( lic nao dé diéu hudng né theo mot hudng khac, cung cap
ngll canh bé sung hodc yéu cau né thir mot cach tiép can khac. Agent hoat dong
ty chi nhung van phan héi dau vao cla ngudgi dung.

Quan ly ngif canh hiéu qua: Ngii canh cua Claude chda lich st tro chuyén, noi
dung tép, dau ra lénh, va cac hudng dan hé théng. Khi ngili canh day |én, Claude
s tu dong nén lai. D& duy tri cac quy tac va théng tin quan trong, nén dat ching
vao tép CLAUDE.md thay vi chi dua vao lich st tro chuyén.

SU dung Checkpoints va Quyén han: Claude cung cap cac co ché an toan nhu
checkpoints dé hoan tac cac thay déi tép va quyén han dé kiém soat nhiing gi
Claude c6 thé [am ma khong can hdi. Biéu nay dac biét quan trong khi agent thuc
hién cac hanh dong cé tac dong bén ngoai (vi du: thay déi hé théng tur xa).



4. Step-by-step Guide: Vong lap Agentic trong Claude
Code

DE& minh hoa vong lap agentic, hdy xem xét vi du vé viéc Claude Code suia l6i kiém thir
(failing tests) [2]:

1.

Chay bd kiém thu: Claude sé st dung mot cong cu dé chay bo kiém thif va xac
dinh nhiing gi dang bi 0i.

.Doc dau ra loi: Sau khi chay kiém th, Claude s& doc va phan tich dau ra 16i dé

hi€u nguyén nhan géc ré cta van deé.

. Tim kiém tép ngudn lién quan: Dua trén thong tin 16i, Claude s& tim kiém cac

tép ngudn c6 kha nang lién quan dén 1oi.

.Doc cac tép do6 dé hiéu ma: Claude sé doc ndi dung clia cac tép dudc xac dinh dé

hiéu cau trdc ma va logic kinh doanh.

. Chinh sifa cac tép dé khac phuc su ¢6: Sau khi hiéu van d&, Claude s& thuc hién

cac chinh slfa can thiét vao ma nguon.

. Chay lai kiém thi dé xac minh: Cuéi cung, Claude sé& chay lai b6 kiém thir dé xac

minh rang 16i d3 dudc khdc phuc va khéng cé 16i mdi nao dudc dua vao.

Moi lan s dung cong cu sé cung cap cho Claude thong tin mdi, tu d6 dinh hinh quyét
dinh tiép theo clia nd. Pay chinh la vong l3p agentic dang hoat dong.

5. Vi du thuc té (Use Cases)

Anthropic da xac dinh mot s6 quy trinh [am viéc (workflows) va trudng hgp st dung

(use cases) cho cac hé théng agentic [1]:

Prompt Chaining (Chudi Prompt): Phan tdch mot nhiém vu thanh mét chudi cac
budc, trong d6 moi [énh goi LLM xtf ly dau ra cla lénh goi trudc d6. Hiiu ich cho
cac tac vu c6 thé phan tach ré rang, vi du: tao ban sao tiép thiva sau dé dich sang
ngon ngll khac, hoac viét dan y tai liéu va sau dé viét tai liéu dua trén dan y dé.

Routing (Pinh tuyén): Phan loai dau vao va chuyén hudng né dén mot tac vu
tiép theo chuyén biét. biéu nay cho phép tach biét cdc moi quan tdm va xay dung



cac prompt chuyén biét hgn. Vi du: dinh tuyén cac truy van dich vu khach hang
khac nhau (cau hoi chung, yéu cau hoan tién, ho trg kj thuat) dén cac quy trinh
ha nguon khac nhau.

* Parallelization (Song song hoa): LLM lam viéc dong thdi trén mét tac vu va téng
hop dau ra ctia ching. Cé hai bién thé chinh: Sectioning (Phan doan) - chia tac
vu thanh cac tac vu con ddc lap chay song song (vi du: trién khai guardrails, tu
dong danh gia hiéu suat LLM); va Voting (Bo phiéu) - chay cung mét tac vu nhiéu
lan d€ c6 dudc cac dau ra da dang (vi du: xem xét ma dé tim 16 hdng, danh gia noi
dung khong phu hgp).

e Orchestrator-Workers (Diéu phdi vién-Ngugi lam viéc): Mot LLM trung tam tu
dong phan tach cac tac vu, iy quyén ching cho cac LLM ngudi lam viéc va tong
hop két qua cla ching. Phu hgp cho cac tac vu phdc tap ma khong thé du doan
s6 lugng budc can thiét, vi du: san phdm ma hoa thuc hién cac thay doi phic tap
cho nhiéu tép hoac cac tac vu tim kiém lién quan dén viéc thu thap va phan tich
thong tin tU nhiéu nguon.

e Evaluator-Optimizer (Ngudi danh gia-Ngugi téi uu hoa): Mot [énh goi LLM tao
ra phan hoi trong khi mot [énh goi khac cung cap danh gia va phan hoi trong mot
vong lap. Hiéu qua khi co tiéu chi danh gia rd rang va khi viéc tinh chinh l3p di lap
lai mang lai gia tri c6 thé do ludng dugc. Vi du: dich van hoc hodc cac tac vu tim
ki€m phdc tap yéu cau nhiéu vong tim kiém va phan tich.

e Autonomous Agents (Tac nhan tu tri): Cac agent tu tri c6 thé xu ly cac tac vu
phuc tap, md&, ndi khé hodc khong thé du doan sé lugng budc can thiét. Vi du:
mot agent ma hoa dé giai quyét cac tac vu SWE-bench (lién quan dén chinh suia
nhiéu tép dua trén mo ta tac vu) hodc trién khai tham chiéu “computer use” cua
Anthropic, ngi Claude st dung may tinh dé hoan thanh cac tac vu.

6. Loi thudng gap va cach tranh

Khi xay dung va trién khai cac Al agent, c6 mét s6 16i thudng gap can luu y [1]:

 Phic tap hoa qua muc: Mot trong nhiing 16i phé bién nhat la c6 gang xay dung
cac hé théng agentic qua phuc tap ngay tu dau. Diéu nay cé thé dan dén khé
khan trong viéc g6 16i, chi phi cao va hiéu suat khong nhu mong dgi. Cach tranh:
Bat dau véi cac giai phap dan gian nhat (vi du: t8i uu hdéa cac [énh goi LLM don é



vdi truy xuat va vi du trong ngii canh) va chi tang d6 phdic tap khi cé bang chiing
rd rang vé viéc cai thién hiéu suat.

e Phu thudc qua nhiéu vao Framework: Cac framework c6 thé hiiu ich, nhung
ching c6 thé tao ra cac I8p triu tudng che khuat hoat dong bén trong cla agent.
Cach tranh: Ludn hiéu rd ma cd ban cta framework va cac prompt/phan héi ma
nd tao ra. Néu cd thé, hdy bat dau bang cach sif dung truc ti€p cac APl cta LLM.

e Quan ly ngif canh kém: Ngii canh clia LLM c6 gidi han va théng tin quan trong ¢
thé bi mat néu khéng dudc quan ly ddng cach. Cach tranh: S dung CLAUDE . md
dé luu trif cc hudng dan va quy tac bén viing. Tan dung cac tinh nang nhu skills
va subagents dé quan ly ngil canh hiéu qua han, dac biét la trong cac phién lam
viéc dai.

e Thiéu cd ché xac minh va kiém soat: Viéc thiéu cac budc xac minh két qua hoic
kha ndng kiém soat hanh dong cla agent c6 thé dan dén cac l6i nghiém trong
hodc hanh vi khéng mong mudn. Cach tranh: Tich hgp chat ché cac budc xac
minh vao vong 3dp agentic (vi du: chay kiém tht, kiém tra dau ra). SU dung cac
checkpoints dé hoan tac thay déi va thiét lap quyén han r6 rang cho cac hanh
dong cua agent.

e B0 qua phan héi cia con ngugi: Mdc du agent hoat dong tu chd, nhung phan hoi
cla con ngudi van rat quan trong dé diéu hudng va cai thién hiéu suat. Cach
tranh: Thiét ké hé théng dé cho phép ngudi dung dé dang can thiép, cung cap
ngll canh b6 sung hodc diéu chinh hudng di cta agent bat c lic nao.

7. Ky thuat nang cao

Ngoai cac quy trinh lam viéc cd ban, c6 mot so ky thuat nang cao cé thé dudc ap dung
dé toi uu hda cac Al agent [1] [2]:

e Context Engineering hiéu qua: Téi uu hda cach agent thu thap va st dung ngii
canh. Biéu nay bao géom viéc tinh chinh cac truy van tim kiém, lua chon cong cu
phu hgp va xac dinh thong tin can gill lai trong bd nhd. Anthropic da phat trién
cac giai phap ma hda agentic nhu Claude Code dé thuc hién phan tich di liéu
phuic tap trén cac c¢d sd dif liéu 1&n bang cach st dung ki thuat nay.

e SU dung Subagents: Ddi v3i cac nhiém vu phuc tap, viéc phan chia cong viéc cho
cac subagents (tac nhan phu) cé thé gitip quan ly ngli canh hiéu qua hon va tang



cudng kha nang giai quyét van dé. Moi subagent ¢ ngii canh riéng, gilp tranh
lam phinh to ngli canh ctia agent chinh va cai thién hiéu suat téng thé.

* Tich hdp Model Context Protocol (MCP): MCP cho phép cac nha phat trién tich
hop v8i mot hé sinh thai cong cu clia bén thd ba dang phat trién. Diéu nay md
rong dang ké kha nang cua agent bang cach cho phép né tudng tic vdi nhiéu
dich vu va nguén dif liéu bén ngoai.

 T4i uu héa chi phi va do tré: Cac hé thdng agentic thudng danh déi dd tré va chi
phi dé cé hiéu suat nhiém vu tét hon. Ky thudt nang cao bao gom viéc st dung
cac mo6 hinh khac nhau cho cac loai tac vu khac nhau (vi du: Claude Haiku cho
cac cau hoi dé, Claude Sonnet/Opus cho cac tac vu phuc tap) dé téi uu hda chi
phiva hiéu suat.

e Kiém thif va danh gia lién tuc: Trién khai cac quy trinh kiém thif va danh gia tu
dong dé lién tuc do ludng hiéu suat cla agent va ldp lai cac cai tién. Diéu nay dac
biét quan trong déi v8i cac agent tu tri, ndi l6i c6 thé tich lTy.

8. Két luan

vong ldp Agentic va cac ky thuat lap ké hoach la nhitng yéu té then chét trong viéc xay
dung cac Al agent manh mé va hiéu qua. Bang cach hiéu ré dinh nghia, dp dung cac
best practices, tranh cac 16i thudng gap va tan dung cac kj thudt nang cao, cac nha
phat trién c6 thé tao ra cac agent cé kha nang suy luan, hanh dong va hoc hdi mot cach
tu chd, md ra nhiéu Ung dung tiém nang trong nhiéu linh vuc khac nhau. Anthropic, véi
nhiing dong gdp va hudng dan ctia minh, dang dinh hinh cach ching ta tiép can va
phat trién thé hé Al agent tiép theo.

9. Tai lieu tham khao

[1] Anthropic. (2024, December 19). Building Effective Al Agents. Retrieved from
https://www.anthropic.com/research/building-effective-agents [2] Claude Code Docs.
(n.d.). How Claude Code works. Retrieved from https://code.claude.com/docs/en/how-

claude-code-works

Khai niém then chét: Vong l3p Agentic, Ky thudt Lap ké hoach, Gather Context,
Take Action, Verify Results, Workflows, Agents, Context Engineering
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Chudng 8: Ky thuat Ky nghé Ngit canh
(Context Engineering)

Muc tiéu clia bai viét nay la cung cdp mot cai nhin tong quan toan dién vé Ky thuat Ky
nghé Ngii canh (Context Engineering), mét linh vuc dang ngay cang trd nén quan
trong trong viéc xay dung cac tac nhan tri tué nhan tao (Al agents) hiéu qua, dac biét la
trén hé sinh thai ctia Anthropic. Trong boi canh cac mo hinh ngén ngit I6n (LLMs) ngay
cang c6 kha nang tu chu cao han, viéc quan ly “ngll canh” - tdc la toan bd thong tin ma
mo hinh c6 thé truy cap tai mot thai diém - da trd thanh maét thach thiic va ¢ hoi 18n.
Bai viét s& di sdu vao cac khai niém cét |8i, cac phudng phap hay nhat, hudng dan tung
budc, vi du thuc té va cdc cam bay thudng gdp, nham trang bi cho cac nha phat trién
kién thlc can thiét dé xay dung cac tac nhan Al manh mé va dang tin cdy han.

Dinh nghia Ky thuat Ky nghé Ngit canh

Ky thuat Ky nghé Ngif canh (Context Engineering) dugc dinh nghia la mot tap hdp
cac chién lugc va kj thuat nham muc dich quan ly, t6i uu héa va duy tri mét bd théng
tin (tokens) hiéu qua nhat trong ctfa sé ngti canh ctia m6t mo hinh ngén ngii 18n (LLM)
trong sudt qua trinh suy luan. Day dudc xem la su tién hoda tu nhién cia Ky nghé
Prompt (Prompt Engineering). Trong khi Prompt Engineering tap trung cht yéu vao
viéc thiét ké cac cau lénh (prompts) dé dat dudc két qua mong mudn trong mot (Ut
tuang tac, Context Engineering md rong pham vi ra toan b6 vong ddi ctia mot tac nhan
Al, bao gom viéc quan ly trang thai, bd nhd, va cac nguén thong tin bén ngoai qua
nhiéu lugt tuang tac va trong mot khoang thai gian dai.

Ngif canh khong chi bao gom cac cau lénh hé thong (system prompts) ma con ca lich
st cudc tro chuyén, cac cong cu (tools) ¢ san, dii liéu dugc truy xudt tif cac ngudn bén
ngoai (vi du nhu thong qua Retrieval-Augmented Generation - RAG), va trang thai noi
tai cUa tac nhan. Thach thic ky thuat & day la lam thé nao dé toi da hda gia tri clia tung
token trong mot khéng gian ngll canh hiiu han, nham dam bao tac nhan hoat dong
mot cach nhat quan va hiéu qua dé dat dugc muc tiéu da dinh.

Cac Phudng phap Hay nhat (Best Practices) trong Ky nghé Ngif canh

Dé xay dung cac tdc nhan Al hiéu qua, viéc ap dung cac phuong phap hay nhat trong k¥
nghé ngll canh (3 v6 cling quan trong. DuGi day [a nhiing nguyén tac cat 13i dudc dic



két tU cac tai liéu cta Anthropic va kinh nghiém thuc tién cta cong dong.

1. Coi Ngii canh la mét Tai nguyén Hifu han va Quy gia: Nguyén tac c¢d ban nhat la
phai nhan thic rang clia sd ngil canh cta LLM, du [8n dén dau, van cé gidi han. Hién
tugng “context rot” (su suy giam kha nang truy xuat thong tin khi nglf cdnh tang lén)
cho thay viéc nhoi nhét qua nhiéu thong tin sé lam giam hiéu suat cia mé hinh. Do d9,
cac nha phat trién can lién tuc tim cach t6i uu hoa, chi giif lai nhitng thong tin thuc su
can thiét va cé gia tri cao nhat cho nhiém vu hién tai.

2. Thiét ké System Prompts RS rang va C6 Cau truc: System prompt déng vai tro la
“kim chi nam” cho tac nhan. Mot prompt hiéu qua can phai ro rang, st dung ngon ngi
truc ti€p va cod cau tric tét. Anthropic khuyén nghi st dung cac thé XML (vi du:
<instructions>, <tools>) hodc tiéu dé Markdown dé phan chia cac phan khac nhau
trong prompt. Diéu nay giip mo hinh dé dang phan tich va hiéu ré cac yéu cau, vai tro
va cac rang budc ctia nd. Can tim su can bang gilfa viéc cung cap du chi tiét dé dinh
hudng hanh vi va viéc gilt cho prompt du linh hoat dé tac nhan c6 thé tu suy ludn trong
cac tinh huéng khong lugng trudc.

3. Xay dung B6 Cong cu (Tools) Téi gian va Hiéu qua: Cong cu la phudng tién dé tac
nhan tudng tac vdi thé gidi bén ngoai. Mot bo cong cu dugc thiét ké tét phai dam bao
moi cdng cu c6 mot chlc nang ré rang, riéng biét va khdng chéng chéo. Cac bo cong cu
cong kénh vai nhiéu chiic nang ma hoé sé khién tac nhan kho dua ra quyét dinh dldng
dan. Tén cong cu va md ta cac tham sd dau vao phai rd rang, dé hiéu dai vdi ca ngudi
va may, gilp LLM lua chon va st dung cong cu mot cach chinh xac.

4. Ap dung Dynamic Context Loading (Tai Ngif cdnh Dong): Thay vi tai tat ca thong
tin c6 thé lién quan vao ngil canh ngay tir dau (eager loading), mét chién ludc hiéu qua
hon [a tai thong tin “just-in-time” (dlng lGc). Tac nhan chi nén truy xuat va dua vao ngil
canh nhitng thong tin can thiét tai thoi diém ra quyét dinh. Ky thuat nay, thudng dudc
két hgp vdi Retrieval-Augmented Generation (RAG), cho phép tac nhan hoat dong trén
mot lugng [8n kién thic ma khong lam qua tai clfa s6 ngll canh. Tac nhan sé duy tri cac
tham chiéu nhe (nhu dudng dan tép, ID tai liéu) va st dung cac cong cu dé tai n6i dung
chi tiét khi can.

5. Trién khai cac Chién lugc Quan ly B6 nhé Dai han: Déi véi cac tac vu kéo dai (long-
horizon tasks), viéc duy tri b6 nhd vudt ra ngoai mét clra s6 ngill canh [a bat budc. C6
ba ky thuat chinh dudc Anthropic dé xuat:

e Compaction (Nén): Khi cudc tro chuyén gan day ctia s6 ngii canh, tdc nhan sé tu
tdm tat lai cdc théng tin quan trong nhat va bat dau mot phién méi véi ban tém



tat dé. Piéu nay gilp chat loc nhiing chi tiét cat 18i trong khi loai bd nhiing thong
tin khdng con phu hgp.

e Structured Note-taking (Ghi chu c6 cau tric): Tac nhan dudc cung cap mét
cong cu dé ghi lai cac thdng tin quan trong, ké hoach, hoac trang thai cong viéc
vao mot b nhdé ngoai (vi du: mot tép NOTES.md ). Khi cdn, nd cd thé doc lai cac
ghi chl nay dé khoéi phuc ngif canh va tiép tuc cong viéc mot cach lién mach.

e Sub-agent Architectures (Kién tric Tac nhan phu): D3i vdi cac nhiém vu phtc
tap, co thé chia nho van dé va giao cho cac tac nhan phu chuyén biét. Moi tac
nhan phu hoat dong trong mot ngli canh riéng, tap trung giai quyét mot phan cla
van dé va sau do6 bao cao két qua c6 dong lai cho tac nhan chinh. bBiéu nay gitp
quan ly ngli canh hiéu qua va cho phép xt ly song song.

Hudng dan tung budc: Trién khai Dynamic Context Loading véi Tool
Search trén Claude

Dynamic Context Loading la mot k§ thudt manh mé cho phép tac nhan Al truy xuat
thong tin mo6t cach linh hoat va hiéu qua, tranh viéc tai qua nhiéu dif liéu vao ctia s6
ngll canh. DUGi day la hudng dan ting budc dé trién khai kY thuat nay, dac biét nhan
manh viéc st dung Tool Search Tool cia Anthropic:

Budc 1: Xac dinh cac Nguon Dii liéu va Cong cu Tiém nang

Trudc tién, hay liét ké tat ca cac loai thong tin ma tac nhan cta ban cé thé can truy cap
va cac hanh déng ma no c6 thé thuc hién. Vi du:

e Nguén dif liéu: Co s& dif liéu khach hang, tai liéu ky thuat, tép nhat ky, trang
web, API bén ngoai.

e Cong cu: Cong cu truy van SQL, cong cu doc tép (vi du: read_file ), cong cu tim
ki€m web (vi du: web_search ), cong cu goi API (vi du: call api).

Budc 2: Thiét ké M6 ta Cong cu RO rang va Ngan gon

D&i v8i moi cong cu, hdy tao mot mé ta ré rang, suc tich vé chlc nang clia nd, cac tham
s6 dau vao can thiét va loai dau ra ma no tra vé. M6 ta nay sé dudc LLM s dung dé
quyét dinh khi nao va [am thé nao dé st dung cong cu. Vi du:



{

"name": "read_file",
"description": "Poc ndi dung cla mot tép tu hé théng tép. Hu ich khi can
xem xét chi tiét ndéi dung cua moét tai 1iéu hoac ma& ngudn.",
"input_schema": {
"type": "object",
"properties": {
"file_path": {
"type": "string",
"description": "Pudng dan tuyét doi dén tép can doc."
}

3
"required": ["file_path"]

Budc 3: Cau hinh Tool Search Tool (Néu co)

Trong hé sinh thai Claude, ban c6 thé tdn dung Tool Search Tool dé cho phép tac nhan
dong kham pha va tai cac cong cu khi can. Thay vi cung cap tat ca cac dinh nghia cong
cu vao ngll canh ngay tu dau, ban cung cap cho Tool Search Tool mot danh sach cac
cOng cu cb san va mo ta cua chdng. Tac nhan sé st dung Tool Search Tool dé tim cong
cu phu hdp dua trén nhiém vu hién tai.

Budc 4: Xay dung System Prompt dé Huéng dan Tac nhan

System prompt cta ban can hudng dan tac nhan cach st dung cac cong cu va chién
lugc tai ngli canh dong. Cac diém chinh can bao gom:

e Muc tiéu ctia tac nhan: Xac dinh r& rang nhiém vu chinh.

e Hudng dan sif dung cong cu: Chi dan tac nhan st dung Tool Search Tool (hodc
cac cong cu da biét) dé truy xuat thong tin khi can, thay vi yéu cau tat ca thong tin
ngay lap tuc.

e T6i uu hoa token: Nhan manh tdm quan trong cua viéc chi dua thong tin can
thiét vao ngif canh dé tiét kiém token va duy tri su tap trung cia mé hinh.

e XU ly két qua: Hudng dan cach xtr ly két qua ti cdng cu, vi du: chi doc cac phan
lién quan cla tép 18n (stf dung head / tail hodc tém tat).

Budc 5: Thuc hién Qua trinh Truy xuat va Xt ly Just-in-Time



Khi tac nhan hoat dong, quy trinh s& dién ra nhu sau:

1. Phan tich nhiém vu: Tac nhan phan tich nhiém vu hién tai va xac dinh loai thong
tin hodc hanh dong can thiét.

2. Tim kiém c6ng cu: Néu can mot cong cu mdi, tac nhan sé sif dung Tool Search
Tool d€ tim cong cu phl hdp nhat dua trén mo ta cong cu.

3. Goi cong cu: Tac nhan goi cong cu da chon vdi cac tham sé thich hgp.

4. Pua két qua vao ngil canh: K&t qua tir cong cu (vi du: ndi dung tép, két qua truy
van API) dudc dua vao ctfa s6 ngif canh cta LLM. Diéu quan trong la chi dua phan
thong tin lién quan nhat dé tranh lam day ngii canh.

5. Tiép tuc suy ludn: V3i thong tin méi trong ngill canh, tac nhan tiép tuc qua trinh
suy luan dé hoan thanh nhiém vu.

Budc 6: Lap lai va Tinh chinh

Theo doi chat ché hanh vi clia tac nhan. Néu tac nhan gap khé khan trong viéc st dung
cong cu, truy xuat thong tin khong chinh xac, hoac lang phi token, hay tinh chinh cac
mo ta cong cu, system prompt va chién ludc xuf ly két qua. Viéc nay la mot qua trinh ldp
di l3p lai dé dat dugc hiéu suat t6i uu.

Vi du Thuc té (Use Cases)
1. Claude Code cho Phan tich Dif liéu Lén [1]:

Claude Code, giai phap ma héa tac nhan cla Anthropic, [a mé6t vi du dién hinh vé viéc
ap dung k¥ nghé ngil canh dong. Khi dudc giao nhiém vu phan tich mot tap dif liéu l6n
hoac mét cd sd dif liéu phic tap, Claude Code khong tai toan bo dif liéu vao clfa sé ngil
canh cta nd. Thay vao dé, né stf dung cac cong cu dé:

e Viét truy van c6 muc tiéu: Tac nhan cd thé tao va thuc thi cac truy van SQL hodc
cac lénh tuang tu dé trich xuat chi nhiing phan dif liéu cu thé, lién quan dén cau
hoi hién tai.

e SU dung cac lénh xtf ly tép: Dai vdi cac tép dif liéu I3n, Claude Code c¢b thé su
dung cac lénh Bash nhu head (doc vai dong dau) hodc tail (doc vai dong cu6i)
dé xem xét cau tric hodc cdc mau dif liéu ma khdng can tai toan bd tép. Diéu nay
gitp né hiéu dugc dif liéu ma khéng lam can kiét token.



e Luu trif két qua tam thdi: Cac két qua truy van hodc phan tich trung gian cé thé
dudc luu trif vao cac tép tam thgi hodc b nhé ngoai, va chi nhiing tém tat hodc
phan quan trong nhat mdi dugc dua vao ngif canh dé mé hinh suy luan tiép.

Cach tiép can nay cho phép Claude Code xtf ly cac tac vu phan tich dif liéu quy mo én
mot cach hiéu qua, vudt qua gidi han vé kich thudc ngif cdnh va mé phdng cach mot
nha khoa hoc dif liéu con ngugi sé tuong tac vai dif liéu.

2. Tac nhan chdi Pokémon véi Bd nhé Tac nhan [1]:

MGt vi du minh hoa khac vé k§ nghé ngit canh cho cac tac vu dai han la mot tac nhan Al
dudc thiét ké dé chgi tro chgi Pokémon. Tro chai nay doi hoi su duy tri trang thai va
chién ludc qua hang nghin budc. Tac nhan nay sif dung ki thuit ghi chid ¢é cau tric
(structured note-taking) dé quan ly bo nhé:

 Ghi lai tién trinh: Tac nhan lién tuc ghi lai cdc muc tiéu hién tai (vi du: “dang
huan luyén Pokémon & Tuyén dudng 1, Pikachu da tang 8 cap dod”), ban do cac
khu vuc da kham pha, cac thanh tich da@ md khéa va cac chién ludc chién dau
hiéu qua chong lai cac loai d6i thi khac nhau.

e Luu trif bén ngoai ngii canh: Nhiing ghi chd nay dugc luu trii trong mot tép
NOTES.md hodc mot hé théng bd nhd ngoai, khdng nam truc ti€p trong clia sé
ngll canh cua LLM.

e Khoi phuc ngif canh: Khi ngli canh cta LLM bi dat lai (vi du: sau mét phién lam
viéc dai hodc khi chuyén sang mét nhiém vu phu mdi), tac nhan sé doc lai cac ghi
chid nay. Diéu nay cho phép nd khdi phuc trang thai, ti€p tuc cac chudi huan
luyén kéo dai hang gi6 hodc kham pha nguc té6i mot cach lién mach, duy tri su
mach lac va chién lugc dai han ma khong bi “quén” thong tin quan trong.

Cac Loi Thudng gap va Cach Tranh

Viéc trién khai k§ nghé ngit cdnh khong phai lic nao cling sudn sé. Dudi day la mot s6
16i phé bién va cach dé tranh chdng;:

1. Nhéi nhét Ngif canh (Context Stuffing):

e Loi: C8 ging dua cang nhiéu théng tin cang tét vao ctia sé ngil canh, vdi niém tin
rang nhiéu thong tin hon sé ludn tdt han. Diéu nay dan dén “context rot”, lam
giam kha nang tap trung va suy ludn ctia mé hinh, déng thgi tang chi phi token.



Cach tranh: Ludn coi ngil cdnh 1a tai nguyén hitu han. Ap dung nguyén tic “t6i
thiéu can thiét” (minimal viable context). S& dung cac ky thuat tai ngif canh dong,
nén va ghi chd cé cau tric dé chi dua thong tin lién quan nhat vao ngili canh tai
thoi diém can thiét.

2. Prompt Qua Ciing nhic hodc Qua Md hé:

Loi:

o Qua ciing nhac: Hardcoding logic phic tap, chi tiét qua mUc vao system
prompt, khién tac nhan kém linh hoat va kho thich nghi véi cac tinh huong
mai.

o Quamd hé: Cung cap hudng dan chung chung, khong di cu thé, khién tac
nhan khong hiéu ré muc tiéu hoac cach thuc hién nhiém vu.

Cach tranh: Tim kiém su can bang. System prompt nén cung cap du cau tric va
hudng dan dé dinh hudng hanh vi, nhung van cho phép mé hinh ¢ khéng gian
dé suy luan va thich nghi. St dung cac thé XML hoac Markdown dé cau truc
prompt mot cach rd rang, giip mé hinh dé dang phan biét cac phan hudng dan
khac nhau.

3. B6 Cong cu Cong kénh va Chéng chéo:

Loi: Cung cap cho tdc nhan mét sé lugng [8n cdng cu vdi chiic nang chéng chéo
hoac mo ta khong ro rang. Diéu nay khién tac nhan khoé chon dldng cong cu hoac
st dung ching mét cach hiéu qua, dan dén lang phi token va hanh vi khong
mong mudn.

Cach tranh: Thiét ké cong cu theo nguyén tic ddon chic nang (single
responsibility principle). Moi cong cu nén c6 mot muc dich rd rang va mo ta stc
tich. SU dung Tool Search Tool dé tac nhan chi tai cac cong cu can thiét vao ngit
canh khi ching thuc su dugc yéu cau.

4. Nén Ngif cdnh Qua muc (Over-compaction):

Loi: Trong nd luc tiét kiém token, tém tat hodc nén ngii canh qué manh, dan dén
mat di cac chi tiét tinh té€ nhung quan trong ma tac nhan c6 thé can sau nay.

Cach tranh: Can than trong viéc diéu chinh cac chién ludc nén. Bit dau bang
cach uu tién kha nang thu hoi (recall) théng tin, sau d6 dan dan tinh chinh dé cai



thién dd chinh xac (precision) bang cach loai bo ndi dung thifa. Ludn kiém tra ky
lu8ng dé dam bao khdong cé thong tin quan trong nao bi bd qua.

5. Thiéu Cd ché B nhd Dai han:

e Loi: Chi dua vao ctfa sé ngil canh hién tai clia LLM ma khéng cé cd ché luu trii va
truy xuat thong tin dai han. Diéu nay khién tac nhan “quén” cac thong tin quan
trong sau mot vai [ugt tudng tac hodc khi ngilt canh bi dat lai, dac biét trong cac
tac vu dai han.

e Cach tranh: Trién khai cac kj thuit bd nhé tdc nhan nhu ghi chi c6 cau tric
(structured note-taking) hoac sif dung cac hé thong bo nhé ngoai. Biéu nay cho
phép tac nhan duy tri trang thai va kién thlc qua cac phién lam viéc dai.

Ky thuat Nang cao trong Ky nghé Ngif canh

Khi cdc m6 hinh ngdn ngil [6n va cac tdc nhan Al ngay cang phat trién, cac ky thuat ky
nghé ngll canh cling trd nén tinh vi hdn. DuGi day la mot sé ky thuat nang cao:

1. Model Context Protocol (MCP) [1]:

MCP la mot giao thic dugc Anthropic phat trién dé cho phép cac tac nhan LLM tudng
tac véi mot so lugng l8n cong cu mot cach hiéu qua. Thay vi tai tat ca cac dinh nghia
cong cu vao ngif canh, MCP cho phép tac nhan:

* Tai cong cu theo yéu cau: Chi tai cac cong cu can thiét vao ngii canh khi tdc nhan
quyét dinh rang ching la can thiét cho nhiém vu hién tai.

e Loc dii liéu trudc khi d&n mo hinh: MCP ¢6 thé gilp loc va tién xu ly dif liéu tu
cac cong cu trude khi né dudc dua vao clfa s6 ngili canh clia LLM, giam thiéu
lugng token va tang cudng su lién quan.

2. Dynamic Filtering trong Tim kiém Web cuia Claude [1]:

Khi thuc hién tim kiém web, Claude st dung mét ki thuat loc dong. Thay vi tai toan bo
noi dung HTML ctia mot trang web vao ngli canh va yéu cdu mo hinh suy luan trén do,
Claude thuc hién loc “trudc khi tai két qua vao nglf canh”. Biéu nay c6 nghia la cac
thong tin khong lién quan hoac du thifa sé dudc loai bd trudc khi ching chiém khong
gian quy gia trong clfa s6 ngilf canh, gitp qua trinh tim kiém nhanh hdn va tiét kiém chi
phi han.



3. Position Encoding Interpolation [1]:

DAy [a mot ky thuat kién tric cho phép cac mo hinh transformer xuf ly cac chuoi dai
hon so vdi do dai ngilt canh ma ching dugc huan luyén ban dau. Mac du cé thé c6 mot
s6 suy gidam nhd trong viéc hiéu vi tri token, ky thudt nay gidp ma rong kha nang cla
LLM trong viéc xtf ly cac ngit canh rat dai ma khéng can huan luyén lai toan bé mé hinh
tu dau.

4. Chién lugc Lai (Hybrid Strategy) [1]:

Cac tac nhan hiéu qua nhat thudng khong chi dua vao mot ky thuat duy nhat ma két
hdp nhiéu phudng phap. Mét chién lugc lai ¢ thé bao gom:

e Truy xuat dif liéu trudc (Pre-computed data retrieval): Tai mot s6 thong tin co
ban, thudng xuyén dudc st dung vao ngif canh ngay tu dau dé tang toc do.

e Kham pha tu dong trong thdi gian chay (Runtime exploration): Cho phép tac
nhan tu dong kham pha va truy xuat thong tin chi tiét han khi can thiét thong qua
cac cong cu va truy van dong.

Vi du, Claude Code st dung chién lugc nay bang cach dua cic tép CLAUDE.md (chlia
hudng dan hodc théng tin quan trong) vao ngill canh trudc, trong khi van sif dung cac
nguyén thiy nhu glob va grep dé diéu hudng moi trudng va truy xuat cac tép khac
“just-in-time”.

Két luadn

KY thuat K§ nghé Ngii canh dai dién cho mét su thay d6i ¢d ban trong cach ching ta
xay dung va tudng tac véi cac moé hinh ngdn ngii I6n, dac biét la trong boi canh phat
trién cac tac nhan Al. N6 vugt ra ngoai pham vi cta kj nghé prompt truyén thong, tap
trung vao viéc quan ly toan dién va téi uu hda tai nguyén ngif canh hitu han cla LLM.
Bang cach ap dung cac chién luge nhu tai ngli canh ddong, nén thong tin, ghi chd ¢é cau
tric va kién tric tac nhan phu, cac nha phat trién c6 thé xay dung cac tac nhan Al
khong chi hiéu qua hdn ma con c6 kha nang duy tri sy mach lac va thuc hién cac tac vu
phuc tap, dai han. Cac phudng phap hay nhat va ky thuat nang cao dugc Anthropic
tién phong dang md dudng cho mot thé hé tac nhan Al manh mé va dang tin cdy hadn,
c6 kha ndng hoat dong tu chd trong nhiéu mai trudng khac nhau.
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Chuadng 9: Cau truc & Quy chuan Skills
(Agent Skills Standard)

1. Gidi thiéu

om)

Trong bdi canh phat trién nhanh chéng cda Tri tué Nhan tao (Al), dac biét la cac mo
hinh ngdn ngill I6n (LLMs), viéc xdy dung cac tac nhan (agents) c6 kha nang thuc hién
cac tac vu phic tap mét cach tu chi dang trd thanh mot [inh vuc trong tam. DE cac tac
nhan nay c6 thé hoat dong hiéu qua, ching can dudc trang bi cac “k§y nang” chuyén
biét. Agent Skills Standard (agentskills.io) ra dgi nhu mét khuon khé md, nhe nhang
nham dinh nghia va chudn héa cach thiic cic ki nang nay dudc tao, déng gdi va si
dung bdi cac tac nhan Al. Tiéu chuan nay dac biét dudc Anthropic, nha phat trién mo
hinh Claude, ap dung va thic day, gilp cac tac nhan Claude md rong kha nang va thuc
hién cac quy trinh lam viéc phic tap mot cach nhat quan.

2. binh nghia Agent Skills

Agent Skill la mot thu muc chilfa cac hudng dan, tap lénh (scripts) va tai nguyén ma
cac tac nhan Al ¢6 thé kham pha va stf dung dé thuc hién cac tac vu mét cach chinh xac
va hiéu qua han [1]. Vé cd ban, mét k§ nang [a mot tdp hop cac chi dan dugec dong gbi
dudi dang mot thu muc don gian, day cho Claude cach x{ ly cac tac vu hoac quy trinh
lam viéc cu thé [2].
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Cac k§ ndang nay giai quyét van dé thiéu ngli cdanh ma cac tac nhan thudng gap phai khi
thuc hién cong viéc thuc té. Bang cach cung cdp kién thdc thi tuc va ngii canh cu thé
cla cong ty, nhdm hoadc ngudi dung, k§ nang cho phép cac tac nhan md rong kha nang
cla ching dua trén tac vu dang thuc hién [1].

2.1. Cau truc thu muc cia mat Skill

M6t k§ nang t6i thi€u la mot thu muc chilfa tép SKILL.md . Ngoaira, n6 cé thé bao gom
cac thu muc tuy chon khac dé ho trg chlc nang ctia kj nang [3]:

my-skill/

F— SKILL.md # Bat buodc:
— scripts/ # Tuy chon:
k—— references/ # Tuy chon:
L— assets/ # Tuy chon:

trong dau ra

huéng dan + metadata
md thuc thi (Python, Bash, v.v.)
tai liéu dugc tai khi céan

mat, phéng chd, biéu tuong dugc sU dung

SKILL.md : DAy la tép cbt 18i, chlfa cac hudng dan chinh cho tac nhan va siéu dit

liéu (metadata) clia ki nang. N6 phai tuan thu dinh dang YAML frontmatter theo

sau la noi dung Markdown [3].

e scripts/: Chfa m3 thuc thi ma tadc nhan cd thé chay. Cac tap [énh nay nén tu
chlfa hodc tai liéu rd rang vé cac phu thudc, bao gom cac théng bao 16i hitu ich va
xU ly cac trudng hgp ngoai lé mot cach khéo léo [3].

e references/: Chia tai liéu b6 sung ma tac nhan c6 thé doc khi can. Cac tép
tham chi€u nén dugc gilf tap trung va nho gon vi tac nhan sé tai ching theo yéu

cau [3].

e assets/: Chia cac tai nguyén tinh nhu mau tai liéu, mau cau hinh, hinh anh (s
do, vi du) hoac tép dii liéu (bang tra cliu, lugc do) [3].



2.2. Pinh dang tép SKILL.md

Tép SKILL.md phai chlfa YAML frontmatter theo sau la ndi dung Markdown. Phan
frontmatter la bat budc va chifa cac trudng siéu dif liéu quan trong [3]:

name: pdf-processing
description: Extract text and tables from PDF files, fill forms, merge
documents.
license: Apache-2.0
metadata:
author: example-org
version: "1.0"
allowed-tools: Bash(git:*) Bash(jq:*) Read

# PDF Processing

## When to use this skill

Use this skill when the user needs to work with PDF files...

## How to extract text

1. Use pdfplumber for text extraction...

## How to fill forms

Cac trudng bat budc trong Frontmatter:

 name : M6t dinh danh ngan gon cho k§ nang. Phai la 1-64 ky tu, chi chlfa cac ky tu
chii va sé unicode viét thudng va dau gach néi (a-z va - ), khéng dudc bat dau
hodc két thic bang dau gach néi, va khong chifa dau gach nai lién tiép ( -- ). Tén
nay phai khdp véi tén thu muc cha [3].



e description: MG ta vé nhiing gi kj nang thuc hién va khi nao nén sif dung né.
Phai la 1-1024 ky tu, nén bao gom cac tuU khda cu thé gitp tac nhan xac dinh cac
tac vu lién quan [3].

Cac trudng tuy chon trong Frontmatter:

e 1license: Chidinh gidy phép ap dung cho ky nang [3].

compatibility : Chi ra cac yéu cau moi trudng cu thé cta ky nang (vi du: san
pham du dinh, gbi hé thong can thiét, nhu cau truy cadp mang) [3].

e metadata: MOt ban d6 tU khda chudi dén gia tri chuoi dé uu trif cac thudc tinh
bo sung khong dudc dinh nghia bdi dac ta Agent Skills [3].

allowed-tools : MGt danh sach cac cong cu dugc phé duyét trudc dé chay. Day
la mét trudng th nghiém va su ho trg c6 thé khac nhau giifa cac trién khai tac
nhan [3].

Phan ndi dung Markdown sau frontmatter chifa cac hudng dan ctia kj nang. Khong co
han ché vé dinh dang, nhung nén bao gom cac huéng dan tiing budc, vi du vé dau vao
va dau ra, va cac trudng hdp ngoai lé pho bién [3].

3. Cach thuc hoat dong cua Skills (Progressive
Disclosure)

Agent Skills sif dung co ché tiét 16 dan dan (progressive disclosure) dé quan ly ngii
canh mot cach hiéu qua, giam thiéu viéc st dung token trong khi van duy tri chuyén
mon hoa [2] [3]:

1. Kham pha (Discovery): Khi khgi dong, cac tac nhan chi tai tén va mo ta cia moi
k§ nang cé san. Diéu nay cung cap dd théng tin dé tac nhan biét khi nao k§ nang
dé co thé lién quan [2] [3].

2. Kich hoat (Activation): Khi mét tac vu khdp véi mo ta cha ky nang, tdc nhan sé
doc toan bo hudng dan skILL.md vao ngii canh [2] [3].

3. Thuc thi (Execution): Tac nhan tuan theo cac hudng dan, tuy chon tai cac tép
tham chiéu hoac thuc thi ma dudc dong géi khi can [2] [3].



Cach tiép can nay gilp cac tac nhan nhanh chdéng trong khi van cho phép ching truy

cap vao nhiéu ngilf canh hdn theo yéu cau [2].

4. Best Practices (Thuc tién tot nhat)

Anthropic va cong dong da dua ra nhiéu thuc tién t6t nhat dé xay dung cac kj nang

hiéu qua cho Claude [2]:

1.

MO ta ro rang va cu thé: Trudng description trong SKILL.md la cuc ky quan
trong. N6 phai mo ta r6 rang k§ nang lam gi va khi nao nén st dung, bao gom cac
tu khda kich hoat cu thé ma ngugi dung c6 thé ndi. Tranh cadc mé ta qua chung
chung hodc qua ky thuat [2] [3].

o Vidutét: description: Extracts text and tables from PDF files,
fills PDF forms, and merges multiple PDFs. Use when working with
PDF documents or when the user mentions PDFs, forms, or document

extraction.

o Vidukém: description: Helps with PDFs.

.Cau truc hudng dan ré rang va dé thuc hién: Néi dung Markdown cla

SKILL.md nén dudc té chiic tot vdi cac hudng dan ting budc, vi du va xd ly 16i. SU
dung cac tiéu dé, danh sach gach dau dong va danh sach dugc danh sé dé cai
thién kha nang doc [2] [3].

. SU dung tiét 16 dan dan hiéu qua: Gili tép SKILL.md tdp trung vao cac hudng

dan c6t [8i (dudi 500 dong hodc 5000 token dudc khuyén nghi). Di chuyén tai liéu
tham khao chi tiét, tap [énh va tai nguyén tinh sang cac thu muc references/,
scripts/ va assets/ tudng Ung. Tac nhan sé chi tai ching khi can, giip giam
thiéu viéc st dung token [2] [3].

. XU ly 16i va trudng hdp ngoai l&: Bao gom cac hudng dan rd rang vé cach xui ly 16i

va cac trudng hdp ngoai lé phé bién. Déi vdi cac xac thuc quan trong, hdy xem xét
viéc dong gbi mét tap lénh thuc hién kiém tra theo chuaong trinh thay vi chi dua
vao hudng dan ngdn ngii [2].

. Kiém thif va lap lai: Kiém thi k§ ndng cta ban & cac mic dd khac nhau, ti kiém

th{f thu cong trong Claude.ai dén kiém th{ tu dong. Tap trung vao viéc kich hoat



ky nang dung lic, chdc nang chinh xac va cai thién hiéu suat so vdi khong co ky
nang [2].

5. Step-by-step Guide: Tao mot Skill don gian

DAy la hudng dan tiing budc dé tao mot ki nang dan gian cho Claude, vi du: mot ky
nang dé tdm tat cac bai bao khoa hoc.

Budc 1: Xac dinh trudng hdp st dung va tén ky nang

e Trudng hgp st dung: Tom tat cac bai bao khoa hoc dai thanh cac diém chinh
ngan gon.

e Tén ky nang: summarize-scientific-paper (tuanthu kebab-case).
Budc 2: Tao cau truc thu muc
Tao mé6t thu muc vdi tén k§ nang da chon:

mkdir summarize-scientific-paper

cd summarize-scientific-paper

Budc 3: Tao tép SKILL.md

Tao tép SKILL.md bén trong thu muc summarize-scientific-paper va thém noi
dung sau:



name: summarize-scientific-paper
description: Tém t3t cac bai bao khoa hoc, nghién cuu, hodc tai liéu ky~
thuat dai thanh cac diém chinh ngin gon va dé~hiéu. SU dung khi ngusi dung
yéu cau "tém tat bai bao", "trich xudt y chinh", hodc "hiéu nhanh tai liéu
khoa hoc".
metadata:

author: Manus AI

version: "1.0"

# Tom tit Bai bao Khoa hoc

## Khi nao sU dung ky~nang nay

SU dung ky~nang nay khi ban can chdt loc thong tin tU cac bai bao khoa hoc,
nghién cliu, hodc tai liéu ky~thudt cé do dai dang ké. Ky~ndng nay se~giup
ban ndm bat cac luan diém chinh, phuong phap, két qud va két luan ma khong
can doc toan bo tai liéu.

## Cach tom tat

1. **Xac dinh myc tiéu**: HOi ngudi dung vé muc tiéu tém tdt (vi du: can tom
tat cho ai, d6 dai mong mudn, cac khia canh can tap trung).

2. **poc va phan tich**: bPoc lust qua bai bao dé hiéu cdu trac tdng thé,
sau do tap trung vao phan Gisi thiéu, Tom tat (Abstract), Két luan
(Conclusion), va cac tiéu dé chinh.

3. **Trich xudt théng tin chinh**: Xac dinh cac ludn diém chinh, phuong phap
nghién cuu, két quad quan trong va két luan. Ghi chu cac thuat ngd ky thuat
quan trong.

4. **T6ng hgp**: Viét mét ban tém tat mach lac, stc tich, tap trung vao cac
théng tin da trich xudt. Pam bado ban tom tat phan anh dung noéi dung va giong
diéu cua bai bao géc.

5. **RA soat**: Kiém tra lai ban tém tat dé dam bdo tinh chinh xac, day du
va dé~hiéu. Loai bd céac théng tin thua hoac lap lai.



## Vi du

**Ngudi dung noi**: "Hay tom tat bai bao vé 'Deep Learning for Natural
Language Processing' nay cho toéi."

**Hanh dong cla Claude**:

1. Kich hoat ky~“nang "summarize-scientific-paper’

2. Y@&u cau ngudi dung cung cdp bai bdo hoac 1lién két dén bai bao.
3. Thuc hién cac budc tom tdt da dinh nghia.

4. Tra vé ban tom tat cho ngusi dung.

## Cac 16i thudng gdp va cach tranh

*  **Tém t3t qua dai hodc qua ngadn**: DPiéu chinh budc 1 dé hoi ré rang vé do

dai mong muén.

* **Bd so6t théng tin quan trong**: Dam bado budc 3 bao goém viéc xac dinh cac
phan c6t 16i cua bai bao.

* **Tém tat khéng khach quan**: Tap trung vao viéc trich xudt thoéng tin
truc tiép tU bai bdo thay vi dien gidi qua muc.

Budc 4: (Tuy chon) Thém Script hoac Reference

Néu k§ nang nay can mét tap lénh Python dé xuf ly van ban hodc mot tép tham chiéu
véi cac hudng dan chi tiét hon vé cac kj thuat tdm tat khac nhau, ban cé thé tao cac

thu muc scripts/ va references/ .

mkdir scripts
mkdir references

Vidu,tao scripts/text_processor.py:



# scripts/text_processor.py

def process_text(text):
# Logic xU 1y van ban, vi du: lam sach, phan tich cu phap

return text.upper()

Va references/summarization_techniques.md:

# Ky~ thuat Tém tit Nang cao

## TOm tat trich xudt (Extractive Summarization)

## T6m tit trlu tuong (Abstractive Summarization)

Budc 5: Kiém thi ky nang

St dung Claude.ai hoac Claude Code dé tai [én va kiém thi k§ nang cta ban. Bam bao
rang Claude kich hoat kj nang khi ban dua ra cc yéu cau lién quan va thuc hién cac
budc nhu mong dgi.

6. Vi du thuc té (Use Cases)

1. Tao tai liéu va tai san (Document & Asset Creation): Cac k§ nang c6 thé dudc st
dung dé tao ra cac tai liéu, ban trinh bay, ing dung hodc ma nguén nhat quan,
chat lugng cao. Vi du, mot kj nang frontend-design ¢ thé tao ra cac giao dién
ngudi dung dua trén cac nguyén tac thiét ké va tiéu chuan thuong hiéu da dudc
nhdng [2].



2. Ty dong hoa quy trinh lam viéc (Workflow Automation): DGi v3i cac quy trinh
nhiéu budc yéu cau phuong phap luan nhat quan, k§ nang cé thé tu dong hoda
chidng. Vi du, mot ki ndng skill-creator c6 thé hudng dan ngudi dung qua quy
trinh dinh nghia trudng hop st dung, tao frontmatter va viét hudng dan cho mét
ky nang mai [2].

3. Nang cao tich hgp MCP (MCP Enhancement): Kj nang cung cap huéng dan quy
trinh lam viéc dé nang cao kha nang truy cdp cong cu ma mot may chi MCP cung
cap. Vi du, mot kj nang sentry-code-review cé thé tu déng phan tich va sla loi
dudc phat hién trong GitHub Pull Requests bang cach st dung dif liéu giam sat 6i
cla Sentry thong qua may chi MCP clia ho [2].

7. Cac loi thudng gap va cach tranh

e Ky nang khong tai lén dudc: Thudng do tén tép skiLL.md khong chinh xac
(phai la skILL.md chinh xac, phan biét chif hoa chii thudng) hodc 16i dinh dang
YAML frontmatter. Pam bao tuan thd nghiém ngat cac quy tac dat tén va dinh
dang [2].

e Ky nang khdong kich hoat: M6 ta (description) qud chung chung hodc khéng
chlfa cac tur khoda kich hoat ma ngudi dung cé thé st dung. Can lam cho mé ta cu
thé han, bao gom ca nhiing gi k§ nang lam va khi nao nén s dung, vdi cac cum tu
kich hoat ro rang [2].

* Ky nang kich hoat qua thudng xuyén: M6 ta qua rong, khién ki nang dugc kich
hoat cho cac truy van khong lién quan. Thém cac tU khéa phu dinh hodc lam cho
mo ta cu thé han vé pham vi ctia kj nang [2].

e Claude khdng tudn theo hudng dan: Hudng dan qua dai dong, bi chdn vui trong
van ban, hodc ngdn ngli ma hé. Gill hudng dan ngan gon, st dung danh sach, dat
cac hudng dan quan trong [én dau va st dung ngdn ngii rd rang, khong ma ho [2].

e Van dé vé ngii cdnh ldn: N6i dung k§ nang qud 18n (tép SKILL.md qua dai) hodc
qua nhiéu k§ nang dudc bat cung lic c6 thé lam chdm Claude hodc lam giam
chat lugng phan hoi. Téi uu hda kich thudc sSkILL.md bang cach di chuyén tai
liéu chi tiét sang references/ va giam so lugng k§ nang dudc bat dong thdi [2].



8. Ky thuat nang cao

* Phéi hgp quy trinh lam viéc tuan tu (Sequential workflow orchestration):
Thiét ké k§ nang dé thuc hién cac quy trinh nhiéu budc theo mét trinh tu cu thé,
v3i cac phu thudc gitfa cac budc, xac thuc & moi giai doan va hudng dan hoan tac
cho céac 16i [2].

e Phéi hgp da MCP (Multi-MCP coordination): Xay dung ki nang dé diéu phai cac
quy trinh lam viéc trai rong trén nhiéu dich vu (vi du: xuat thiét ké tu Figma, luu
trif tai san trong Drive, tao tac vu trong Linear va thong bao qua Slack) [2].

e Lua chon cdng cu nhdn biét ngii cdnh (Context-aware tool selection): Cho
phép k¥ nang chon cong cu phu hdp dua trén ngit canh (vi du: [Wu trif tép [8n vao
bo nhd dam may, tai liéu cong tac vao Notion/Docs, tép ma vao GitHub) [2].

e Tich hdp tri tué chuyén biét theo linh vuc (Domain-specific intelligence):
Nhung kién thiic chuyén mon theo [inh vuc vao logic cta ky nang, vi du: kiém tra
tuan tha tai chinh trudc khi x{ ly thanh toan [2].

9. Két luan

Agent Skills Standard cung cap mot khuén khé manh mé va linh hoat dé md rong kha
nang cla cac tac nhan Al nhu Claude. Bang cach tuan thi cac quy chuan vé cau tric
thu muc, dinh dang SKILL.md va ap dung cac thuc tién tot nhat, nha phat trién cé thé
tao ra cac ky nang hiéu qua, dang tin cay, gilp Claude thuc hién cac tac vu phdc tap
mot cach tu chd va nhat quan. Co ché tiét 16 dan dan dam bao hiéu qua vé token, trong
khi kha nang tich hgp véi cac cong cu va dich vu bén ngoai thong qua MCP md ra vo s6
trudng hgp st dung trong thé gidi thuc.

10. Tai liéu tham khao

[1] Agent Skills: Overview. (n.d.). Retrieved from https://agentskills.io/ [2] Anthropic.
(n.d.). The Complete Guide to Building Skills for Claude. Retrieved from
https://resources.anthropic.com/hubfs/The-Complete-Guide-to-Building-Skill-for-

Claude.pdf?hsLang=en [3] What are skills? - Agent Skills. (n.d.). Retrieved from
https://agentskills.io/what-are-skills [4] Specification - Agent Skills. (n.d.). Retrieved

from https://agentskills.io/specification
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Khai niém then chét: Agent Skill, SKILL.md, Progressive Disclosure, YAML
Frontmatter, Kebab-case

Chucdng 10: Thiét ké & Viét SKILL.md
hiéu qua

1. Gidi thiéu

Trong béi canh phat trién nhanh chéong ctia Tri tué Nhan tao (Al), cac Al Agent dong vai
tro ngay cang quan trong trong viéc tu dong hda va thuc hién cac tac vu phuc tap. Dé
cac agent nay c6 thé hoat dong hiéu qua, viéc trang bi cho ching nhiing k§ nang
chuyén biét la diéu can thiét. SKILL.md la mé&t thanh phan c6t [6i trong hé sinh thai
Claude/Anthropic, cho phép dinh nghia va t6 chiic cac kha nang nay mét cach rd rang
va hiéu qua. Bdo cdo nay s& di sdu vao cac nguyén tac, thuc tién tdt nhat, hudng dan
tung budc, vi du thuc té, cac 16i thudng gap va ky thuat ndng cao dé thiét ké va viét
SKILL.md, nham t&i uu héa hiéu suat cia Al Agents.

2. Pinh nghia SKILL.md va cac thuat ngii lién quan

SKILL.md la mot tép Markdown chiia cac hudng dan, quy trinh, vi du va tai nguyén ma
mot Al Agent (cu thé la Claude) c6 thé doc va st dung dé thuc hién cac tac vu chuyén
biét. N6 hoat dong nhu mot ban maé ta chi tiét vé mot “k§ nang” ma agent sd hitu.

Agent Skills la cac kha nang hoac chuyén mon dudc dinh nghia thong qua SKILL.md
va cac tép lién quan, cho phép Claude md rong pham vi hoat dong clia minh ngoai cac
kha nang von c6 ctia mo hinh ngdn ngif I6n (LLM). Cac k§ nang nay c6 thé bao gom tu
viéc xUf ly tai liéu, phan tich dii liéu dén tudng tac vdi cac cong cu bén ngoai.

YAML Frontmatter |3 mot khéi dif liéu YAML tly chon nam & dau tép Markdown, dudc
st dung dé [uu trif siéu dif liéu (metadata) vé kj nang. Trong ngli canh SKILL.md, nd
chlia cac trudng bat budc nhu name (tén ki ndng) va description (md ta ky nang),
giup Claude nhanh chong nhan dién va hiéu muc dich cta kj nang.



Context Window (Cta s6 ngii canh) la gidi han vé lugng thong tin ma mot mé hinh Al
6 thé xU ly tai mot thai diém. Khi Claude sif dung mot k§ nang, n6i dung cdia SKILL.md
va cac tép lién quan sé chiém mdot phan trong clia s6 ngili canh nay. Viéc t6i Uu hoda
SKILL.md gitp giam thiéu chi phi token va dam bao Claude c6 di khdng gian dé xU ly
cac thong tin quan trong khac nhu lich st hoi thoai va yéu cau cta ngudi dung.

Progressive Disclosure (Tiét 16 [Ty tién) la mot nguyén tac thiét ké hudng dan, trong
dé thong tin dugc trinh bay theo tung |8p, tu tong quan dén chi tiét. Trong SKILL.md,
diéu nay cé nghia (3 tép chinh SKILL.md cung cap mot cai nhin téng thé va chi dan
Claude dén cac tép tai nguyén chi tiét han khi can, gidp quan ly hiéu qua clfa s6 ngit
canh.

3. Cac Nguyén tac Cot 15i dé Viét SKILL.md Hiéu qua
(Best Practices)

3.1. Suc tich la chia khoéa (Concise is Key)

M6t SKILL.md hiéu qua can phai suc tich. Claude da la mot mo hinh rat thong minh, do
dd, chi nén cung cap nhiing thdng tin ma Claude chua c4. Moi token trong SKILL.md
déu co gia tri, vi n6 canh tranh véi cac thong tin khac trong clfa s6 ngilt canh. Khi
Claude tai mot ky nang, moi token trong d6 déu chiém khong gian. Do dd, can loai bo
cac giai thich khéng can thiét va tap trung vao nhitng hudng dan c6t 16i [1].

e Vidu tét (suc tich):
## Extract PDF text

Use pdfplumber for text extraction:

" “python

import pdfplumber

with pdfplumber.open("file.pdf") as pdf:
text = pdf.pages[0].extract_text()

* Vidu té (qua dai dong):



## Extract PDF text

PDF (Portable Document Format) files are a common file format that
contains

text, images, and other content. To extract text from a PDF, you\'ll
need to

use a library. There are many libraries available for PDF processing,
but

pdfplumber is recommended because it\'s easy to use and handles most
cases well.

First, youl'll need to install it using pip. Then you can use the code
below. ..

3.2. Pat muc dd tu do phu hgp (Set Appropriate Degrees of Freedom)

D6 chi tiét cua hudng dan trong SKILL.md can phu hgp vdi tinh chat clia tac vu. M6t s6
tac vu yéu cau hudng dan rat cu thé, trong khi nhiing tac vu khac cé thé linh hoat hon

[1].

e High freedom (tu do cao): St dung khi c6 nhiéu cach tiép can hgp |€, quyét dinh
phu thudc vao ngil canh, hodc khi can cac heuristic dé huéng dan. Vi du: quy
trinh danh gia ma (code review).

e Medium freedom (tu do trung binh): Ap dung khi c6 mét mau uu tién nhung
van chdp nhan mét sé bién thé, hoac khi cdu hinh anh hudng dén hanh vi. Vi du:
tao bao cdo vdi cac tham sé tuy chinh.

e Low freedom (tu do thap): Danh cho cac hoat déng dé xay ra [6i, yéu cau tinh
nhat quan cao, hodc phai tuan theo mot trinh tu cu thé. Vi du: di chuyén cd sé di
liéu (database migration) can chay chinh xac mot script.

3.3. Kiém thif v@i tat ca cac m6 hinh du dinh s dung (Test with All
Models You Plan to Use)

Hiéu qua cta mot k§ nang phu thudc vao mé hinh Al ¢ ban. Do do, can kiém thdr ky
nang vdi tat ca cac phién ban Claude (Haiku, Sonnet, Opus) ma ban du dinh st dung.
Mot hudng dan hoan hao cho Claude Opus ¢é thé can chi tiét hon cho Claude Haiku dé
dam bao hiéu qua [1].



3.4. SU dung tén va mo ta hiéu qua (Effective Naming and
Descriptions)

Quy udc dat tén: Tén k§ nang (trong YAML frontmatter) nén nhat quan va dé hiéu. Nén
st dung dang gerund (dong tu + -ing) dé mo ta r& rang hoat dong hoac kha nang ctia ky
nang. Tén phai viét thudng, chi chilfa chif cai, sé va dau gach ngang, toi da 64 ky tu, va
khong chifa cac tu danh riéng nhu “anthropic” hoac “claude” [1].

° Vfdutat:processing-pdfs, analyzing-spreadsheets.
e Tranh: helper, utils, documents.

Viét mo ta hiéu qua: Trudng description trong YAML frontmatter rat quan trong cho
viéc kham pha ky nang. N6 phai moé ta ro rang k§ nang lam gi va khi nao nén stf dung,
dugc viét & ngdi thif ba, cu thé va bao gom cac tU khéa kich hoat. D6 dai t6i da la 1024
ky tu va khong chifa cac thé XML [1].

e Vi du tot: description: Extract text and tables from PDF files, fill
forms, merge documents. Use when working with PDF files or when the

user mentions PDFs, forms, or document extraction.

° TTénh:description: Helps with documents.

3.5. Ap dung md hinh tiét 16 liiy tién (Progressive Disclosure Patterns)

SKILL.md nén hoat déng nhu mot ban tém tat, chi dan Claude dén céc tai liéu chi tiét
hon khi can. Diéu nay gilp gitf cho tép SKILL.md chinh gon gang va quan ly clfa s6 ngil
canh hiéu qua. Nén gilf n6i dung chinh ctia SKILL.md dudi 500 dong. Néu ndi dung
vUgt qua gidi han nay, hdy chia nhé thanh cac tép riéng biét va tham chiéu chdng tu
SKILL.md [1].

4. Cau truc SKILL.md

MGt tép SKILL.md bao gobm YAML Frontmatter & dau va phan ndi dung Markdown. Cau
tric thu muc cling dong vai tro quan trong trong cach Claude truy cdp va st dung cac
tép k§ nang [1].

YAML Frontmatter: Nhu d3 dé cip, chlfa name va description vdi cac quy tac dinh
dang va gidi han ky tu nghiém ngat.



Cau truc thu muc: Claude diéu hudng thu muc kj ndng nhu mét hé théng tép. Cac tép
tham chiéu, dif liéu hoac tai liéu l8n khong tiéu tén token ngill canh cho dén khi ching
thuc su dudc doc. DBiéu nay cho phép té chic k§ nang theo cau tric thu muc logic, vi
du:

bigquery-skill/
F— SKILL.md (overview, points to reference files)
L— reference/

— finance.md (revenue metrics)

— sales.md (pipeline data)

L— product.md (usage analytics)

Khi ngudi dung hoi vé doanh thu, Claude sé doc SKILL.md, thdy tham chiéu dén
reference/finance.md, va chi doc tép d6. Cac tép khac van nam trén hé thong tép
ma khong tiéu tén token nglf cdnh cho dén khi can [1].

5. HUWdng dan tung budc: Quy trinh Phat trién Skill l3p
lai v@i Claude

Quy trinh phat trién k§ nang hiéu qua nhat lién quan dén viéc st dung chinh Claude dé
thiét ké va tinh chinh k§ ndng. Diéu nay bao gom viéc luan phién gilta mot phién ban
Claude dong vai tro chuyén gia (Claude A) va mot phién ban khac déng vai tro agent
thuc hién tac vu (Claude B) [1].

1. Hoan thanh maét tac vu ma khéng can Skill: Lam viéc véi Claude A dé giai quyét
mét van dé bang cach sif dung prompt théng thudng. Trong qua trinh nay, ban sé
cung cap ngili canh, giai thich cac uu tién va chia sé kién thiic thi tuc. Ghi nhan
nhiing thong tin ban cung cap lap di lap lai.

2. Xac dinh mau c6 thé tai st dung: Sau khi hoan thanh tac vu, xac dinh nhiing ngi
canh hodc quy trinh ma ban da cung cap co thé hitu ich cho cac tac vu tudng tu
trong tudng lai.

3. Yéu cau Claude A tao Skill: Yéu cau Claude A tao mét Skill dua trén mau da xac
dinh. Claude hiéu dinh dang va cau tric Skill mot cach tu nhién, do d6 nd c6 thé
tao ra noi dung SKILL.md c6 cau tric phu hgp vdi frontmatter va ndi dung chinh.



4. Kiém tra tinh suc tich va cai thién kién trac théng tin: Xem xét lai Skill do
Claude A tao dé dam bao khong cé giai thich khdng can thiét. Yéu cau Claude A to
chic lai n6i dung hiéu qua han, vi du, di chuyén cac schema bang vao moét tép
tham chiéu riéng biét.

5. Kiém thif trén cac tac vu tudng tu vdi Claude B: St dung Skill d3 tao véi Claude
B (mot phién ban mdi clia Claude da tai Skill) trén cac trudng hdp sif dung lién
quan. Quan sat xem Claude B c6 tim thay thong tin chinh xac, ap dung cac quy
tac ding cach va hoan thanh tac vu thanh céng hay khéng.

6. Lap lai dua trén quan sat: Néu Claude B gap khé khan hodc bo sét diéu gi dd,
quay lai Claude A vdi cac chi tiét cu thé. Vi du: “Khi Claude st dung Skill nay, né
da quén loc theo ngay cho Q4. Ching ta c6 nén thém mét phan vé cac mau loc
ngay khong?” [1].

Qua trinh nay la mét chu trinh quan sat-tinh chinh-kiém thuf lién tuc, gilp cai thién
Skill dua trén hanh vi thuc té cla agent, ch(f khong phai dua trén cac gia dinh.

6. Vi du Thuc té (Use Cases)

6.1. Quy trinh phan tich tai liéu (khong code)

Mot Skill c6 thé hudng dan Claude thuc hién phan tich tai liéu phiic tap ma khdng can
thuc thi ma. Vi du, mot quy trinh phan tich bao cao nghién cliu cé thé dugc dinh nghia
bang mét danh sach kiém tra (checklist) trong SKILL.md [1]:

## Research Report Analysis Workflow
Copy this checklist and check off items as you complete them:

Step 1: Read all source documents
Step 2: Identify key themes

Step 3: Cross-reference claims
Step 4: Create structured summary
Step 5: Verify citations
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Sau d6, moi budc sé dugc giai thich chi tiét hdn trong SKILL.md hodc cac tép tham
chiéu khac. Claude sé tu ddng theo ddi tién d6 bang cach danh dau cac muc da hoan
thanh trong danh sach kiém tra.

6.2. Quy trinh dién form PDF (c6 code)

Dai vdi cac tac vu yéu cau tuang tac véi hé thong bén ngoai hodc xtf ly dif liéu phuc tap,
Skill c6 thé két hop hudng dan véi cac script thuc thi. Vi du, mét quy trinh dién form
PDF c6 thé bao gom cac budc va script sau [1]:

## PDF Form Filling Workflow
Copy this checklist and check off items as you complete them:

Step
Step
Step
Step
Step

: Analyze the form (run analyze_form.py)

! Create field mapping (edit fields.json)
Validate mapping (run validate_fields.py)
Fill the form (run fill form.py)

Verify output (run verify output.py)

1 1 1
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Trong dé, moi script (analyze form.py, validate fields.py, fill form.py,
verify output.py) sé€ thuc hién mot phan cu thé cua quy trinh, va Claude sé dudc
hudng dan dé chay chdng theo dlng trinh tu. Diéu nay giip dam bao tinh chinh xac va
nhat quan clia qua trinh.

7. Cac Loi Thudng Gap va Cach Tranh (Common Pitfalls
and How to Avoid Them)

DE xay dung SKILL.md hiéu qua, can tranh mot s6 16i pho bién [1]:

e Tranh dudng dan kiéu Windows: Ludn st dung diu gach chéo tién (forward
slashes) trong cac dudng dan tép (vi du: scripts/helper.py ), ngay ca trén hé
théng Windows. Dudng dan kiéu Unix tudng thich trén moi nén tang, trong khi
dudng dan kiéu Windows ( scripts\\helper.py ) cé thé gdy l0i trén cac hé thong
Unix.



e Tranh dua ra qua nhiéu lWa chon: Khong nén trinh bay nhiéu cach tiép can tru
khi thuc su can thiét. Thay vao d6, hdy cung cap mét phudng phap mac dinh rd
rang va chi dé xuat cac lua chon thay thé khi cé trudng hgp ngoai l€ cu thé. Vi du:
“St dung pdfplumber dé trich xuat van ban. Déi vdi cac PDF dudc quét can OCR,
hady st dung pdf2image VGi pytesseract thaythé.”

e XU ly loi rd rang trong script thay vi dé Claude tu xuf ly: Khi viét script cho Skill,
hay xt ly cac diéu kién 16i mot cach rd rang trong script thay vi dé Claude tu tim
cach giai quyét. Vi du, néu mot tép khong tim thay, script nén tao tép mac dinh
thay vi chi bdo 16i va dung lai.

e Tranh cac “hang s6 ma thuat” (magic numbers) trong code: Moi tham s& cau
hinh trong script nén dudc giai thich va ghi lai rd rang. Tranh st dung cac gia tri
s6 khong cé y nghta r& rang (vi du: TIMEOUT = 47 ). Thay vao do, hay giai thich ly
do chon gia tri d6 (vi du: REQUEST_TIMEOUT = 30 # HTTP requests typically

complete within 30 seconds).

e Tranh thong tin nhay cam vé thgi gian: Khong bao gobm thdng tin sé trd nén Loi
thdi. Néu can dé cap dén cac phudng phap cii, hdy dat ching trong mot phan
riéng biét (vi du: <details><summary>Legacy vl1 API (deprecated 2025-08)
</summary>...</details>) dé cung cap ngil canh lich s&t ma khéng lam [6n x6n
noi dung chinh.

e SU dung thuat ngii nhat quan: Chon mot thuat ngilt duy nhat cho mai khai niém
va st dung né xuyén suét Skill. Su nhat quan gidp Claude hiéu va tuan theo
hudng dan tét han (vi du: luén dung “API endpoint” thay vi xen k& “URL”, “API
route”).

8. Ky thuat Nang cao

8.1. Cung cap cac script tién ich (utility scripts)

Ngay ca khi Claude cé thé tu viét script, viéc cung cap cac script tién ich dugc tao san
mang lai nhiéu [gi ich: dang tin cay han, tiét kiém token (khong can dua ma vao ngii
canh), tiét kiém thgi gian (khdng can tao ma) va dam bao tinh nhat quan. Can lam ro
liéu Claude nén thuc thi script hay chi doc né lam tai liéu tham khao [1].



8.2. St dung phan tich hinh anh (visual analysis)

Khi cac dau vao co thé dudgc hién thi dudi dang hinh anh, hay tdn dung kha nang thi
giac clia Claude dé phan tich ching. Vi du, chuyén déi PDF sang hinh anh va yéu cau
Claude phén tich b6 cuc dé xac dinh cac trudng biéu mau. Diéu nay gilp Claude hiéu
cau tric va bo cuc mot cach truc quan [1].

8.3. Tao dau ra trung gian co thé kiém chung (verifiable intermediate
outputs)

P&i vdi cac tac vu phic tap, Claude c6 thé mac 16i. M6 hinh “lap ké hoach-kiém chiing-
thuc thi” (plan-validate-execute) gitip phat hién 16i s6m bang cach yéu cau Claude tao
mét ké hoach ¢6 cau tric, sau d6 kiém chiing k& hoach dé bang script trudc khi thuc
thi. Diéu nay dac biét hitu ich cho cac hoat dong hang loat, thay d6i mang tinh pha hay
hodc cac quy tac kiém ching phic tap [1].

8.4. Quan ly phu thudc goi (package dependencies)

Can liét ké cac gbi can thiét trong SKILL.md va xac minh chdng cé san trong tai liéu
cong cu thuc thi ma. Moi trudng claude.ai cd thé cai dat goi t npm va PyPI, trong
khi Claude APl khong cé quyén truy cap mang hoac cai dat goi thdi gian chay [1].

8.5. Tham chiéu cong cu MCP (MCP tool references)

Néu Skill st dung cac cong cu Model Context Protocol (MCP), lun st dung tén cong cu
da diéu kién (vi du: ServerName:tool_name) dé tranh l6i “tool not found”. Diéu nay
dam bao Claude c6 thé dinh vi cong cu chinh xac, dac biét khi c6 nhiéu may cha MCP

[1].

9. Checklist cho SKILL.md hiéu qua

Trudc khi chia sé mot Skill, hdy xac minh cac diém sau [1]:
Chat lugng cat Loi:
e MG ta cu thé va bao gom cac tu khéa chinh.

e MG ta bao gobm ca nhiing gi Skill lam va khi nao nén stf dung.



e Nbi dung SKILL.md dudi 500 dong.

e Cac chitiét b6 sung nam trong cac tép riéng biét (néu can).

e Khdng c6 théng tin nhay cam vé thgi gian (hodc ndm trong phan “old patterns”).

e S dung thuat nglt nhat quan xuyén suot.

e Cacvidu cuthé, khdng triu tugng.

e Cactham chiéu tép chi sdu mét cap.

e SUdungtiét o Ly tién mot cach thich hgp.

e Cac quy trinh lam viéc c6 cac budc ré rang.
Code va script:

e Script giai quyét van dé thay vi dé Claude tu xd ly.

e Khdng c6 “hdng s6 ma thuat” (tat ca cac gia tri déu dugc giai thich).

e Cac gbi can thiét dudc liét ké trong hudng dan va dudc xac minh la cé san.

e Script ¢ tai liéu rd rang.

e Khdng cé dudng dan kiéu Windows (tat ca déu la dau gach chéo tién).

e Cac budc kiém chlng/xac minh cho cac hoat dong quan trong.

e Cacvongldap phan héi dugc bao gom cho cac tac vu quan trong vé chat lugng.
Kiém thu:

e [tnhatba déanh gia da dugc tao.

e D3 kiém thi véi Haiku, Sonnet va Opus.

e D3 kiém thi véi cac kich ban st dung thuc té.

e Phan héi cia nhdm da dudc tich hgp (néu o).



10. Két luan

Viéc thiét ké va viét SKILL.md hiéu qua la yéu t6 then chot dé toi uu hda kha nang cua
Al Agents trén nén tang Claude/Anthropic. Bang cach tudn thi cdc nguyén tac vé tinh
suc tich, muc d6 tu do phu hgp, kiém thif da mo hinh, dat tén va mo ta rd rang, cung
v@i viéc ap dung mé hinh tiét [0 [Ty tién, ching ta c6 thé tao ra cac kj nang manh mé
va dang tin cay. Viéc hiéu ro cau trdc, quy trinh phat trién [3p lai vdi Claude, va tranh
cac 6i pho bién sé gilp cac nha phat trién xay dung cac agent c6 kha nang thich Ung
va thuc hién tac vu mét cach xuat sac. Lién tuc danh gia va tinh chinh k§ ndng dua trén
hanh vi thuc té clia agent la chia khda dé duy tri va nang cao hiéu suat ldu dai.
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Khai niém then chét: SKILL.md, Agent Skills, YAML Frontmatter, Context Window,
Progressive Disclosure, Degrees of Freedom, Iterative Skill Development, Common
Pitfalls

Chudng 11: Xay dung hé thong Multi-
Agent thuc té

1. Gigi thiéu

Hé théng Multi-Agent (MAS) la tap hgp cac tac nhan tri tué nhan tao (Al agents) hoat
doéng cung nhau dé dat muc tiéu chung hodc giai quyét van dé phuc tap. Vdi su phat
trién clia cac mo hinh ngén ngilt I6n (LLM) nhu Claude cla Anthropic, MAS dang trd
thanh hudng di hita hen dé giadi quyét cac tac vu phic tap ma mot agent dan [é khé
thuc hién hiéu qua. Bai nghién clfu nay tap trung vao phoi hdp multi-agent, giao thuc
giao tiép, quan ly trang thai chia sé va cac mau trién khai thuc té€ trong hé sinh thai
Claude/Anthropic.


https://platform.claude.com/docs/en/agents-and-tools/agent-skills/best-practices

2. Pinh nghia cac khai niém chinh

e H@ théng Multi-Agent (MAS): Tap hdp cac tac nhan Al tu chd, tuong tac trong
moi trudng chia sé dé dat muc tiéu chung [1].

e PhGi hgp Multi-Agent (Multi-Agent Coordination): Ca ché cho phép cac agent
cong tac, chia sé thong tin va diéu phoi hanh dong hiéu qua [1].

e Giao thuc giao ti€p (Communication Protocols): Quy tac chudn hda dé cac
agent trao déi thong tin, yéu cau dich vu va phan héi [2].

e Quan ly trang thai chia sé (Shared State Management): Qua trinh quan ly
thong tin chung ma nhiéu agent can truy cap va cap nhat, dam bao tinh nhat
quan va dong bo [2].

e Mau trién khai thuc té (Real-world Deployment Patterns): Kién triic va phuong
phap da dugc chiing minh dé trién khai MAS trong Ung dung thuc té.

3. Best Practices trong xay dung hé thong Multi-Agent

3.1. Kién truc Orchestrator-Worker

Anthropic ap dung kién trdc nay, st dung mét Agent chinh (Orchestrator) phan tich
truy van, phat trién chién [udc va Uy quyén tac vu cho cac Subagent (Worker Agents)
chuyén biét. Cac Subagent hoat dong song song, thuc hién tac vu va tra vé két qua cho
Agent chinh dé téng hgp, gitip phan chia cong viéc va quan ly d6 phuc tap [1].

3.2. Téi uu héa Prompt Engineering

Thiét ké prompt hiéu qua la rat quan trong cho tung vai tro agent [1]:

e Day Orchestrator Uy quyén: Hudng dan chi tiét cho agent chinh vé cach phan
tach truy van, mo ta muc tiéu, dinh dang dau ra, cong cu va ngudn cho tung
subagent, tranh trung lap cong viéc.

e Dijéu chinh no luc theo ddé phuc tap: Nhing quy tdc md rong quy md vao
prompt dé agent danh gia mic dd no luc phu hgp.



e Hudng dan quy trinh tu duy: S dung “ché dé tu duy md rong” (extended
thinking mode) dé Claude xuat thém token trong quy trinh tu duy hién thi, gidp
agent chinh [ap ké hoach, danh gia cong cu va dinh nghia vai tro subagent, cai
thién ly luan va hiéu qua [1].

3.3. Thiét ké va lua chon cong cu hiéu qua
Cung cap cho agent cac heuristic ro rang dé st dung ddng cong cu, vi du: kiém tra tat
ca coéng cu cb san, khdp viéc st dung cong cu vdi y dinh ngudi dung, uu tién cong cu
chuyén biét. M6 ta cong cu phai rd rang va cé muc dich riéng biét [1].
3.4. Song song hoa cac lugt goi cong cu va Subagent
DE tang téc d6 nghién clu, ap dung hai loai song song hda [1]:

e Song song hoa Subagent: Agent chinh tao 3-5 subagent hoat dong song song.

e Song song hoda cong cu: Cac subagent st dung 3+ cong cu song song.

3.5. Quan ly trang thai chia sé

St dung Memory dé duy tri ngif canh cho agent chinh [1]. Cac giao thic giao ti€p nhu
ACP (Agent Communication Protocol) clia IBM chuan hda cach agent giao tiép, Oy
quyén tac vu va diéu phoi quy trinh lam viéc, duy tri ngli canh va cung cap cong cu
giam sat [2].

4. Step-by-step Guide: Xay dung hé thong nghién ciiu
Multi-Agent (theo Anthropic)

Anthropic da chia sé quy trinh lam viéc ctia hé thong nghién clfu multi-agent cta ho

[1]:
1. Ti€p nhan truy van: Ngugi dung gi truy van.

2. Phan tich va lap ké hoach: Agent chinh (LeadResearcher) phan tich, lp chién
lugc va luu vao Memory.

3. Tao Subagent chuyén biét: Agent chinh tao cac Subagent vdi nhiém vu cu thé.



4. Thuc hién nghién cllu song song: Mo6i Subagent doc lap tim kiém, danh gia két
qua va tra vé cho Agent chinh.

5. Tong hdp va quyét dinh: Agent chinh tdng hdp két qua, quyét dinh nghién clu
thém hodc tinh chinh chién lugc.

6. XU ly trich dan: CitationAgent xui ly tai liéu va bdo cdo dé xac dinh vi tri trich dan.

7. Tra vé két qua: Két qua nghién cliu cudi cung, hoan chinh vdi trich dan, dudc tra
vé cho ngudi dung [1].

5. Vi du thuc té (Use Cases)

5.1. Hé théng quan ly nang ludng nha théng minh

MAS t6i Uu hda st dung nang ludng dua trén gia dién, du bao thdi tiét va sd thich ngudi
dung [2]. Bao gbm cac agent nhu User Assistant, Grid Connection (MCP), Weather
Forecasting (MCP), Device Control (MCP), Energy Optimization (ACP, A2A), va Smart
Device Agents.

5.2. Hé théng x ly tai liéu doanh nghiép

MAS tu dong hda quy trinh x{ ly tai liéu tu ti€p nhan dén trich xuat va luu trlt dif liéu
[2]. Bao gobm cac agent nhu Ingestion, OCR (MCP), Extraction (A2A), Validation, Storage
(MCP), va Orchestration (ACP).

6. Cac loi thudng gap va cach tranh

 Phat sinh qua nhiéu Subagent: Lang phi tai nguyén. Cach tranh: Nhing quy tac
md rong quy mo vao prompt dé gidi han sé lugng subagent dua trén do phuc tap
cla truy van [1].

e Truy van qua rong/hep: Tim kiém khong hiéu qua. Cach tranh: Hudng dan
agent bat dau vdi truy van ngan, rong, sau dé thu hep trong tam [1].

 Thiéu phéi hgp: Trung l3p cong viéc. Cach tranh: Day agent chinh Gy quyén hiéu
qua, cung cap mo ta nhiém vu chi tiét va sif dung giao thiic giao ti€p rd rang (A2A,
ACP) [1, 2].



* Tiéu tén token nhanh: Chi phi cao. Cach tranh: Chi s dung MAS cho tac vu gia
tri cao; toi Uu hda prompt va thiét ké cong cu dé giam thiéu token khong can thiét

[1].
7. Ky thuat nang cao

7.1. Agent tu cai thién

Cac mé hinh Claude 4 ¢é thé chan doan 16i va dé xuat cai tién prompt. Anthropic d3 tao
agent kiém tra cdng cu, giup giam 40% thgi gian hoan thanh nhiém vu bang cach viét
lai m6 ta cong cu dé tranh 16i [1].

7.2. Ché do tu duy mé rong

Ché d6 nay cho phép Claude xuat thém token trong quy trinh tu duy hién thi, hoat
déng nhu ban nhap kiém soat. Agent chinh st dung dé [ap ké hoach, danh gia cong cu,
xac dinh d6 phdc tap truy van va so lugng subagent, cai thién ly ludn va hiéu qua [1].

8. Két luan

Xay dung hé théng multi-agent thuc té la no luc phic tap nhung mang lai nhiéu |gi ich,
dac biét cho cac tac vu doi hdi su song song hda cao va xutf ly théng tin vugt qua gidi
han clia s6 ngill canh don é. Bang cach dp dung cac best practices vé phdi hdp, giao
thic giao ti€p (MCP, A2A, ACP), quan ly trang thai chia sé va cac kj thuat nang cao, cac
nha phat trién co thé tao ra cac Al agents manh mé va hiéu qua han trén hé sinh thai
Claude/Anthropic.
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Chudng 12: An toan, Giam sat & Toi uu
hoa Agents trong moi trusng Production

Gigi thiéu

Trién khai Al Agents trén Claude/Anthropic trong méi trudng san xuat doi hdi an toan,
giam sat, t6i uu hda. Bdo cdo nay kham pha cac nguyén tac, ki thudt dam bao agent
hiéu qua, dang tin cay, bao mat.

Pinh nghia cac thuat ngii chinh

Khai niém cot 16i quan ly Al Agents trong san xuat:

Human-in-the-loop (HITL): Hé thong Al tich hdp con ngudi giam sat, diéu chinh,
phé duyét hanh dong agent trong tinh hudng rui ro cao [1].

Minimal Footprint Principle (Nguyén tac Dau chan T6i thiéu): Van hanh Al
Agents hiéu qua tai nguyén (token, chi phi, b6 nhd), giam chi phi, tang toc do,
giam tac dong moi trudng. Toi Uu hda ngtf canh, IGi goi API trong LLM [3].

Error Handling (XU ly 16i): Xac dinh, phan (ng, phuc héi 16i/ngoai |&, gilip agent
on dinh, dang tin cay, tu phuc hoi.

Monitoring (Giam sat): Theo ddi hiéu suat, hanh vi, trang thai agent theo thdi
gian thuc; thu thap chi s6, nhat ky, canh bao dé phat hién van dé, danh gia hiéu
qua, dam bao an toan.

Performance Optimization (Téi uu hoa hiéu suat): Ky thuat cai thién tdc do,
hiéu qua, chat lugng dau ra cua Al Agents: t6i Uu héa prompt, quan ly ngif canh,
lua chon mo hinh, kién tric agent phic tap (chudi prompt, song song héa) [2].



Best Practices trong phat trién va van hanh Al Agents

Nguyén tac phat trién agent an toan, dang tin ciy cia Anthropic [1]:

1. Gilt con ngudi kiém soat trong khi van cho phép agent tu chii (Keeping
humans in control while enabling agent autonomy): Can bang tu chd agent vdi
giam sat con ngudi, phé duyét quyét dinh rui ro cao (vi du: Claude Code yéu cau
chap thuan slfta doéi ma) [1].

2. Minh bach trong hanh vi cia agent (Transparency in agent behavior): Agent
giai thich logic dé con ngudi hiéu, danh gia. Claude Code hién thi danh sach kiém
tra hanh dong theo thgi gian thuc, cho phép can thiép [1].

3. Can chinh agent vdi gia tri va ky vong ctia con ngugi (Aligning agents with
human values and expectations): Dam bao agent phu hgp gia tri con ngudi,
tranh di ngudc lgi ich ngugi dung. Minh bach, kiém soat then chét [1].

4. Bao vé quyén riéng tu trong cac tudng tac mad rong (Protecting privacy across
extended interactions): Bao vé quyén riéng tu khi agent luu gili thong tin. Thiét
ké cong cu/quy trinh bao vé phu hgp; MCP clia Anthropic kiém soat truy cap [1].

5.Bao mat tudng tac cua agent (Securing agents’ interactions): Thiét ké hé
thong agent bao vé dif liéu nhay cdm, ngan chan lam dung. Claude dung phan
loai, bdo méat chéng prompt injection; Anthropic cung cap hudng dan [1].

6. Ky thuat ngii canh hiéu qua (Effective Context Engineering): Téi uu hda tién
ich token trong ngil canh hitu han LLM: tinh chinh system prompts, cong cu hiéu
qua, quan ly lich st tin nhan dé giil ngif canh nho gon, tin hiéu cao [3].

7. Ddn gian hoda thiét ké agent (Simplicity in agent design): Uu tién thiét ké agent
don gian, dung mau cé thé két hop. Bat dau giai phap don gian, tang phuic tap khi
can; nhiéu Ung dung chi can mot I5i goi LLM [2].

Step-by-step Guide: Xay dung Agent hiéu qua vdi
Claude

DEé xay dung mot Al Agent hiéu qua va dang tin cdy trén hé sinh thai Claude, cé thé
tuan theo cac budc sau, két hdp cac nguyén tac da néu:



1. Xac dinh muc tiéu va pham vi: Dinh nghia ré muc tiéu, tac vu, gidi han quyén tu
chu [2].

2. Uu tién thiét ké don gian: Bat dau v8i mot I8i goi LLM duy nhat, ding mau cé
thé két hgp dé dé debug, ma rong [2].

3. Ky thuat Ngif canh hiéu qua:
o System Prompts r6 rang: Viét system prompts rd rang, truc ti€p, cau tric
bang thé XML/Markdown, cung cap thdng tin t6i thiéu, day da [3].

o Cong cu hiéu qua: Thiét ké cong cu hiéu qua token, khuyén khich hanh vi
agent hiéu qua, giao dién r6 rang cho LLM [3].

o Quan ly lich st tin nhan: Tinh chinh, nén lich st tin nh3n dé tranh Context
Rot [3].

4. Tich hgp Human-in-the-loop (HITL): Xac dinh diém HITL, thiét ké cg ché gidam
sat, dung, diéu chinh, phé duyét hanh dong (vi du: quyén chi doc mac dinh, yéu
cau phé duyét stra déi) [1].

5. Giam sat va Xt ly loi:

o Giam sat: Thu thap chi sé hiéu suat, do tré, chi phi token, hanh vi bat
thudng. Dung cong cu gidm sat, nhat ky, canh bao (vi du: theo ddi danh
sach kiém tra Claude Code) [1].

o Xu ly 16i: X3y dung ca ché xtf ly 16i manh mé&: thif lai tic vu, thong bdo [6i

khéng tu khac phuc, chuyén giao quyén kiém soat.

6. T6i Wu hoa lién tuc: Dua trén gidm sat va phan héi, tinh chinh prompt, céng cu,
logic agent dé cai thién hiéu suat, giam chi phi, tdng an toan. Dung evals do ludng
hiéu qua [1, 3].

Vi du thuc té (Use Cases)

1. Claude Code - Agent lap trinh tu dong [1]:

o Mo ta: Claude Code (Anthropic) tu dong viét, debug, chinh sifa ma.

o Antoan & Giam sat: M3c dinh chi doc, yéu cau chap thuan sifa d6i ma/hé
thong. Cap quyén lau dai, can thiép qua danh sach kiém tra hanh dong [1].



o Téi uu hda: Tai uu chi phi qua bd nhd dém prompt, nén ngii canh [4].
2. Agent phan tich dif liéu tai chinh tai Block [1]:

o Mo ta: Agent Block (dich vu tai chinh) gitp nhan vién phi k§ thuat truy cap
dif liéu, tiét kiém thgi gian kY su.

o Antoan & Giam sat: HITL quan trong: agent truy van, tao bao cdo; quyét
dinh tai chinh/thay déi hé thong can con ngudi phé duyét. Giam sat chat
ché dé dam bao chinh xac, tuan thu.

o Toi uu héa: Tai uu hda bang routing: chuyén truy van phic tap/nhay cam
dén mo hinh manh hon/HITL; truy van ddn gian xt ly b&i mo hinh nho, tiét
kiém chi phi [2].

Cac loi thudng gap va cach tranh

1. Prompt Injection: Ké tan cong chen hudng dan ddc hai vao prompt, thao ting
agent bd qua chi dan, tiét [ thong tin trai phép, hodc thuc hién hanh déng khong
mong mudn.

o Cach tranh: Claude dung phan loai chéng prompt injection. Thiét ké cong
cu, quyén han agent can than, ap dung dac quyén tdi thiéu, giam sat hanh
vi bat thuong [1].

2. Context Rot (Suy giam ngif canh): D6 dai ngif canh tang lam gidm kha nang truy
xuat thong tin, khién agent bo sot hoac quyét dinh kém chinh xac.

o Cach tranh: Ap dung k§ thuat ngit cdnh hiéu qua: tinh chinh system
prompts, dung cdng cu truy xuat chon loc, nén/tdm tat lich st tin nhan dé
gili nglit canh nho gon [3].

3. Agent Hallucinations (Ao gidc cia Agent): Agent tao thong tin sai léch/khdng cé
that khi thiéu thong tin hoac suy ludn qua xa dii liéu.

o Cach tranh: Tang cudng minh bach agent dé con ngugi kiém tra
logic/ngudn. Dung RAG cung cap thong tin dang tin cay. Tich hgp HITL xac
minh dau ra.

4. Over-automation (Tu dong héa qua muc): Trién khai agent tu chd qua muc,
thi€u giam sat/kiém soat con ngudi, dan dén hanh dong khong mong mudn/gay



hai.

o Cach tranh: Bat dau quyén tu chd han ché, tang dan khi agent dang tin céy.
Ap dung HITL cho quyét dinh rli ro cao. Dam bao c6 kill switch/ca ché can
thiép khan cap [1].

Ky thuat nang cao

1. Multi-agent Orchestration (Piéu phdi da Agent): Chia tic vu phlc tap cho
nhiéu agent chuyén biét, phdi hgp cai thién hiéu suat, md rong, chiu loi.

o Vidu: Vidu: agent chinh diéu phéi agent con tim kiém, phan tich, tao bao
cao [2].

2. Adaptive Context Management (Quan ly ngii canh thich ung): Diéu chinh ngi
canh dong cho LLM dua trén tac vu, mdc d6 quan trong, rang budc token (Uu tién
thong tin gan day, tom tat, nén).

3. Automated Evals (Panh gia tu dong): Phat trién hé théng danh gid tu dong
(evals) dé kiém tra lién tuc hiéu suat, an toan, can chinh agent trong sandbox/d{
liéu an danh, phat hién sém van dé va cai tién [1].

4. Model Context Protocol (MCP): Giao thiic ma nguén md cua Anthropic cho phép
Claude két noi dich vu khac, kiém soat truy cdp cong cu/quy trinh, cap quyén mot
lan/vinh vién, bao vé quyén riéng tu va bao mat [1].

Két luan

Xay dung va van hanh Al Agents trén Claude/Anthropic trong production doi hoi tiép
can toan dién: tich hdp HITL, minimal footprint, x{ ly l6i, giam sat, t6i uu hda hiéu suat
va ky thuat ngili cdnh. Diéu nay tao ra Al Agents manh mé, hiéu qua, dang tin cay va an
toan. Cac cong cu nhu MCP va Automated Evals ho trg xay dung hé sinh thai agent bén
vitng, c6 trach nhiém.
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