Patterns of
Application
Development
Using Al

Obie Fernandez
Foreword by Gregor Hohpe

o -

Phién Ban Tiéng Viét




MAau Hinh Phéat Trién U'ng Dung Str Dung
Al (Phién Ban Tiéng Viét)

Obie Fernandez

Ban c6 thé mua cudn sach nay tai

http://leanpub.com/patterns-of-application-development-using-ai-vi

Phién ban nay dugc xudt ban vao 2025-01-23

)

Leanpub

Déy la mét cudn sach cua Leanpub. Leanpub ting cudng ning luc cho cac tac gia va
nha xuit ban thong qua qué trinh Xuat Ban Lean. Xuit Ban Lean, hay qua trinh xuat
ban mot ebook dang dugc tién trién, 1a st dung cic cong cu don gian va lién tuc chinh
stia qua nhiéu vong l3p dé thu thap phan hai tit doc gia, linh hoat diéu chinh cho dén
khi cu6n sach hoan héo va tao dung sy quan tim ngay khi ban thyc hién dugc diéu

nay.

© 2025 Obie Fernandez


http://leanpub.com/patterns-of-application-development-using-ai-vi
https://leanpub.com
https://leanpub.com
https://leanpub.com/manifesto

Tweet vé Cudn Sach nay!

Hay gitp Obie Fernandez lan truyén vé cuén sach nay trén Twitter!
Hashtag dugc dé xudt cho cudn sach nay la #poaduai.

Tim hiéu nhiing gi moi ngudi dang no6i vé cudn sach bing cach nhdp vao lién két nay

dé tim kiém hashtag trén Twitter:

#poaduai


http://twitter.com
https://twitter.com/search?q=%23poaduai
https://twitter.com/search?q=%23

Gii nguoi hoang hdu phi thuong ctia t6i, nang tho ctia t6i, anh sang va tinh yéu ctia

toi, Victoria



Also By Obie Fernandez

Patterns of Application Development Using Al
The Rails 8 Way

The Rails 7 Way

XML The Rails Way

Serverless

El Libro Principiante de Node

The Lean Enterprise


https://leanpub.com/u/obiefernandez
https://leanpub.com/patterns-of-application-development-using-ai
https://leanpub.com/therails8way
https://leanpub.com/therails7way
https://leanpub.com/therailsway-xml
https://leanpub.com/serverless
https://leanpub.com/node-principiante
https://leanpub.com/theleanenterprise

Muc luc

Lgi tya cia Gregor Hohpe . . . . . . . . . .. .. .. oL i
Loindidau . . . ... ... . . ii
VECubdnSach . . ... ... ... iii
VECacVIDUMANGUON . . . ... .. iii
Nhiing gi téi khéng décap . ... ... ... .. . . ... ... ... iii
Cuén sachnay danhchoai . . ... ... ... ... .. ... ... .. .... iii
Xaydung Tivung Chung . . . . ... .. .. .. . . iii
Thamgia . . ... ... . iii
Loicamon . . . .. ..o iii
Diéu gi dac biét vé cac hinh minh hoa? . . . ... ... .. ... ... ... . iv
VeXuatBan Tinh Gon . . . .. . . . . . .. iv
VETAcGIA . . . . . o v
GIGIthi€U . . . o oo 1
Suy nghi vé Kién tricPhdnmém . . . . . ... ... ... ... ... ... . 2
M6 hinh Ngébnngt Lénlagi?. . . .. ... ... . ... .. .. ... ... 3
Hi€uvéSuyludn . . . . .. ... .. . 5
Suynghivé Hiundng . .. ... ... ... ... ... ..., 25
Thtt nghiém V&i Cac M6 hinh LLM Khacnhau . . . . . . ... ... ... ... 27



MUC LUC

Phan 1: Cac Phuong Phap & Ky Thuat Co

Ban ... 36
ThuHepLaiDi . . .. ... ... 37
Khong Gian Tiém An: Rong Lén Kho Tudng Tugng . . . . . . ... ... ... 39
Lam Thé Nao Con Pudng Puge “ThuHep” . . . . .. .. ... ... ... ... 43
M6 hinh thé va M6 hinh dugc tinh chinh theo huéngdan. . . ... ... ... 46
Ky thuat Thiét ké Prompt . . . . . . . .. ... ... . . 54
Tinhloclénh ggiy . . . . . . . . . .. o 70
Con vé tinh chinh mé hinh thisao? . . ... ... ... ... ... ... .... 76
Sinh noi dung c6 Tang cudng Truy xuat (RAG) . ... .............. 78
Sinh n6i dung c6 Téng cudng Truy xuatlagi? .. ... ... ... .. ..... 78
RAG hoat dong nhuthénao? . . . . .. ... ... ... ... ... ..., 78
Tai sao nén st dung RAG trong ing dung chaban? . . .. ... .. ... ... 78
Trién khai RAG trong Ung dungctiaBan . . . ... ............... 78
Phan doanménh dé . . .. .. .. ... ... ... 79
Vidu Thuct€ ve RAG . . . . . . . . 79
T6i vu hdéa Truy van Thong minh IQO) . . . . . . ... ... ... ... .... 80
Xéphanglai .. ... ... . 80
Danh gid RAG (RAGAS) . « « « o v o oo e e e 80
Thach thtc va Trién vong Tuong lai . . . ... .................. 82
Poingii Worker . . . . . . . . .. . 84
Worker Al Nhu Céc Thanh Phan Doc Lap C6 Thé Tai St Dung . . . . . . . . . 85
QuanLyTaiKhoan . . ... . ... ... .. ... ... .. .. .. .. ... 87
Ung dung Thuong mai Piénti . . . . ... .. ... ... .......... 88
Ungdung Y€ . . . . . oot 96
Thanh phan Al nhu mét Trinh Quan ly Quy trinh . . . . ... ... ... ... 99

Tich hgp Worker Al Vao Kién tric Ung dung CiaBan . . .. ... ... ... 103



MUC LUC

Kha néng Két hgp va Diéu phéi Worker AT . . . . . ... ... ... ...... 106
Két hgp NLP truyén théng v6iLLM . . . . . . .. ... ... .. ... ..... 115
SiDung Cong Cu . . . . ... . .. . 118
SEDUNg Cong CULAGI? . o o\ v oot e oo 118
Tiém ndng ctia viéc SGdung Céngecu . . . . . . . ... o 120
Quy trinh Sidung Congeu . . . . ... ... ... 121
Cac Phudng Phap T6t Nhat cho Viéc Sti dung Céngecu . . . . . ... ... .. 135
KéthgpvaXauchudiCongeu . . . . . .o oo it 139
Hudng Phét trién Tuonglai . . . . ... ... ................... 141
XALYLudng . . . . . ..o 144
Trién Khai ReplyStream . . . . . . ... .. ... ... ... ... ... ... .. 145
“Vong lap Hoithoai” . . . . . . . .. . ... 151
Tuddng TI€PtUC . « .« o o o e e 153
Kétluln . . . . . .. 156
DiiLiéu TuPhucHOi . . . . . . ... . . .. . 157
Nghién Cttu Tinh Huéng Thuc Té: Stta Chita JSONBiHong . . . . . ... .. 159
Céc Can Nhacva Chong Chibinh . . . .. . ... ... ... ... ... .. 164
Sinh ndi dung theonglicanh . . . .. .. ... ... .. ... ... .. .. ... 179
Canhanhdéa . .. ... ... . .. . . 180
Nang sult . . . . . . . 182
Lap lai va tht nghiémnhanh . . . . .. ... ... .. 0oL 184
Ban dia hda dugc hdtra b&i AL . . . . . . . . . . 186
Tam Quan Trong cta Kiém Tht Ngudi Dung va Phan Hoi . . . . .. ... .. 188
Giao dién ngudi dung sinh thanh . . . . . . ... ... ... .00 0oL 190
Tao néi dung cho Giao dién ngudidung . . . . .. ... ... ... ....... 191

Dinh nghia Giao dién Sinhthanh . . . ... ... ... ... ... ...... 201



MUC LUC

Vidu . . e 203
Su chuyén dich sang Thiét ké Huéng kétqua . . . . ... ............ 205
ThachthGcvaCannhdc. . . ... ... ... .. ... ... ... . ....... 207
Trién vong va Cé hoi Tuong lai. . . . ... ... ... ... . .......... 209
Dbiéu phoi quy trinh lam viéc thongminh . . . . . ... ... ... .. .. 212
Nhu cdukinhdoanh . . . . ... ... ... ... ... ... .. .. ... ... 213
Logiichchinh . . . ... .. . . . . . . . . 214
Cacmauthiétkéchinh . ... ... ... . ... . ... . .. 214
Xt Ly va Khoi Phuc NgoaiLé . . . .. . ... ... . .. .. .. .. ... 217
Trién khai Diéu phéi Quy trinh Thong minh trong Thucté . .. ... ... .. 220
Gidm satva Ghinhatky . ... ... ... ... ... .. L o 235
Céc Céan nhic vé Kha ning M rong va Hiéusudt . .. . ... ... . ... .. 239
Kiém thtt va Xac thuc Quy trinh . . . .. ... ... ..., ... ....... 244

Phan 2: Cac Mau ThiétKé . ... ... ... ... ... 252

Ky thuat thiétké prompt . . . . .. ... ... .. ... .. 253
Chudi Suy udn . . . . . . .o 254
ChuyéndGich€dd . . . . . . . oo i 255
Gan Vaitro . . . . . .. o 256
Déitugng Prompt . . . . .. .. 257
MauLGiNhic .. ... ... ... .. .. .. ... 258
Structured IO . . . . . . . 259
Chudilénh . . . . . . . . 260
Trinh Viet LaiLénh GGi Y . . . . . . o o o 261
Raochdnphan hoi . . . . ... . ... .. 262
BOPhan Tich Truy VAn . . . . . . . .. ... . 263
Bovietlaitruy vAn . . . .. ... 264

Ventriloquist . . . . . ... L 265



MUC LUC

CacThanh PhanRGiRac. . . . . . .. .. ... ... ... .. ... . ....... 266
VIt . o o e e 267
Facade API . . . . . . . . . . e 268
BoDiénGiai K&t Qua . . . . .. ... ... ... 270
May Ao . . . . . 271
PactavaKiémthG . .. ... .. .. . . . 271

Su Can Thiép ctia Con Ngudi (HITL) . . . . . . ... ................ 273
CACMAUCAP CA0 .+« o v v o ottt e e e e e e 273
QuytrinhLeothang . . . . . . ... ... . . . L 274
Vongphan hoi . . . . . .. . 275
Blicxathéngtinthudong . ... ... .. ... .. ... L. 276
Raquyétdinh cdng tic (CDM) . . . . . . . .. .. .. i 278
HocLiéntuc . . . . . . . . . . . e 279
Cannhicvédaodic . ... ... ... . . ... .. 279
Tién bo Cong nghé va Trién vong Tucnglai . . ... ... ........... 279

XuLyLéiThéngMinh . . . . ... ... .. ... .................. 281
Cac Phuong Phap Xt Ly Loi Truyén Théng . . . . . . .. ... ... ... ... 281
Chan doan Loi theo Nglicanh . . .. ... ... ................. 282
Bédocaoldithongminh . . . . ... ... .. .. 283
Phong ngtia Loi Dudodn . . . . . ... .. ... ... 284
Khoi phuc16i thong minh . . . . . .. ... ... ... . 284
Giao tiép 16i dugccanhanhéa . . . .. ... ... ... L. 285
Quy trinh xtily di thichGng . . . . .. ... ... . ... ... ....... 286

Kiémsoatchatlugng . . . . . . ... ... ... ... 287
Eval . . . . e 288
Cochébaové . . . . . . . . 290

Thanh chén bao vé va Danh gia: Hai M3t cia Mot Dong Xu . . . ... .. .. 290



Thuatngti............... ... ... ..

Thudtngli. . . . . . . .



Loi twa cua Gregor Hohpe

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.


http://leanpub.com/patterns-of-application-development-using-ai-vi

L&i noi dau

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.


http://leanpub.com/patterns-of-application-development-using-ai-vi

L3i noéi dau iii
Vé Cudn Sach

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
Vé Cac Vi Du Ma Ngu6n

No6i dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Nhirng gi t6i khong dé cap

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cudn sach nay danh cho ai

Néi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Xay dung T vng Chung

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Tham gia

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.


http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi

L3i néi dau iv
Loi cAdm on

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Diéu gi dac biét vé cac hinh minh hoa?

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vé Xuat Ban Tinh Gon

Noi dung nay khong cé trong phién ban méu sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.


http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi

Ld&i néi dau v

Vé Tac Gia

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.


http://leanpub.com/patterns-of-application-development-using-ai-vi

Néu ban dang héo hitc muén bit dau tich hgp cdc M6 hinh ngon ngi 16n AI (LLM) vao

cic dy 4n 1ap trinh ctia minh, ban c6 thé thoai mai di théng vao cac mau thiét ké va vi
du ma nguon dugc trinh bay trong cic chudng sau. Tuy nhién, d€ danh gia day du suc
manh va tiém ning ctia nhiing mau thiét ké nay, viéc danh chut thsi gian dé hiéu boi

canh rong hon va cach ti€p can mach lac ma ching dai dién la rat dang gia.

Cac mau thiét ké khong don thuén 1a mot tap hgp cic ky thuat riéng 1é ma 1a mét khuon
kh6 théng nhat dé tich hgp Al vao ting dung ctia ban. Téi st dung Ruby on Rails, nhung
nhiing mau thiét ké nay nén hoat dong dugc trong hau hét moi méi trudng lap trinh
khéc. Chung giai quyét nhiéu van dé khac nhau, tit quan ly dii liéu va t6i uu hoa hiéu
sudt dén trai nghiém ngudi dung va bao mat, cung cip mot bo cong cu toan dién dé

nang cao cac phudng phap lap trinh truyén thong véi kha nang ctia AL

Méi danh muc mau thiét ké giai quyét mot thach thiic hodc co hoi cu thé phat sinh khi

tich hgp cac thanh phan Al vao ing dung ctia ban. Bang cich hiéu méi quan hé va sy
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phéi hgp gifia cAc mau thiét ké nay, ban c6 thé dua ra quyét dinh sang sudt vé viéc nén

ap dung Al ¢ dau va nhu thé nao mot cach hiéu qua nhat.

Cac mau thiét ké khong bao gio 1a giai phap mang tinh quy dinh va khéng nén dugc coi
nhu vdy. Chung dugc thiét ké d€ 1a nhiing khdi xay dung c6 thé diéu chinh dugc va nén
dugc tuy bién theo cic yéu ciu va rang budc riéng cua ing dung cua ban. Viéc ap dung
thanh cong cic mau thiét ké nay (nhu bat ky mau thiét ké nao khac trong linh vyc phan
mém) dya trén sy hi€u biét siu sic vé linh vyc vin dé, nhu cAu ngudi dung va kién tric

ky thuét tong thé cta dy 4n cta ban.

Suy nghi vé Kién tric Phan mém

Toi bat dau lap trinh vao nhiing ndm 1980 va da tham gia vao cong dong hacker, va
khong bao gi danh mat tu duy hacker cia minh, ngay ca sau khi tré thanh mot 14p
trinh vién chuyén nghiép. Ngay tt dau, ti ludn c6 mot su hoai nghi lanh manh vé viéc

céc kién truc su phan mém trong thap nga cta ho thyc sy mang lai gia tri gi.

Mot trong nhiing ly do khién c4 nhén t6i rdt phan khich vé nhiing thay d6i do lan song
cong nghé Al manh mé méi nay mang lai la tic dong cia né dén nhiing gi chung ta coi
la quyét dinh vé kién triic phan mém. N6 thach thiic nhiing quan niém truyén théng vé
cach “dung dén” d€ thiét ké va trién khai cdc dy 4n phan mém cta chiung ta. N6 ciing
thach thtic liéu kién tric cé thé van dudc coi 1a chu yéu la nhiing phdn ctia hé théng
kho thay déi, vi viéc nang cdp Al dang 1am cho viéc thay d6i bat ky phan nao caa dy an

ctia ban, vao bat ky thdi diém nao, tré nén dé dang hon bao gis hét.

C6 1é ching ta dang budc vao nhiing nim dinh cao cta cch tiép can “hau hién dai” d6i
v6i ky thuat phan mém. Trong bdi canh nay, hau hién dai &m chi mot sy thay d6i co
ban tit cic mo hinh truyén théng, ndi cac nha phét trién chiu trach nhiém viét va duy
tri tiing dong ma. Thay vao d6, n6 chip nhén y tudng uy thac cac tac vy, nhu thao tac
dii liéu, thuat toan phuc tap, va tham chi ca nhiing phan logic (ing dung hoan chinh,
cho céc thu vién bén thi ba va API bén ngoai. Su thay d6i hau hién dai nay thé hién
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mot bude ngodt dang ké tit quan di€ém truyén théng vé viéc xay dung tGng dung tit dau,
va nd thach thic cac nha phat trién phai suy nghi lai vé vai tro ctia ho trong qué trinh

phat trién.

T6i ludn tin rang cac lap trinh vién gioi chi viét nhitng doan ma thyc sy cin thiét phai
viét, dya trén nhiing bai hoc ti Larry Wall va nhiing nhan vat hacker ndi tiéng khac
nhu 6ng. Bing cach giam thiéu lugng ma dugc viét, chung ta c6 thé di chuyén nhanh
hon, giam bét dién tich cho 16i, don gidn héa viéc bao tri va cai thién do tin ciy téng
thé cta ting dung. it ma hon cho phép chiing ta tap trung vao logic nghiép vu c6t 16i va

trai nghiém ngudi dung, trong khi iy thac cong viéc khac cho cac dich vu khac.

Gid day khi cac hé théng dugc ho trg bsi Al c6 thé xit ly cac tac vu trude day chi thude
pham vi ctia ma do con ngudi viét, chung ta sé c6 thé nang suat va linh hoat hon niia,
véi su tp trung hon bao gid hét vao viéc tao ra gia tri kinh doanh va trai nghiém ngudi

dung.

Tt nhién c6 nhiing danh d6i khi uy thac nhiing phan 16n du an cta ban cho cac hé
théng Al chéng han nhu kha ning mat kiém soat va nhu ciu vé cic ¢d ché giam sat va
phéan hoi manh mé. D6 14 1y do tai sao nd doi hoi mot b ky ndng va kién thitc méi, bao

gom it nhit mot s6 hiéu biét c6 ban vé cach Al hoat dong.

M6 hinh Ngon ngir Lén la gi?

Cac M6 hinh Ngon ngiti Lén (LLM) 1a mét loai mo6 hinh tri tué nhan tao da thu hat duge
su chd y déng ké trong nhiing nam gan day, k€ tit khi OpenAl ra mit GPT-3 vao nim
2020. LLM dugc thiét ké d€ xu ly, hi€u va tao ra ngdn ngii ctia con ngudi v6i do chinh
xéc va troi chay dang kinh ngac. Trong phén nay, ching ta sé xem xét sd lugc caich LLM

hoat dong va tai sao ching phu hgp dé xay dung céc thanh phan hé théng thong minh.

Ve c6t 16i, LLM duya trén cac thuat toan hoc sau, cu thé 1a mang nd-ron. Cac mang nay

bao gbm cac nut két noi, hay nd-ron, xt ly va truyén thong tin. Kién tric duge lya chon
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cho LLM thudng la m6 hinh Transformer, da dugc chiing minh 1a rat hiéu qua trong
viéc xti ly dit liéu tuén ty nhu van ban.

Cac md hinh Transformer dugc xay dung dua trén co ché tap trung va chi yéu dugc
st dung cho cac tac vu lién quan dén di liéu tuin ty, nhu x@ 1y ngdén ngii ty nhién.
Transformer xu ly dit liéu dau vao cung mét lic thay vi tuan tu, cho phép ching nam
bit cac phu thugc tAm xa hiéu qua hon. Ching cb cac 16p cta cd ché tap trung gitp mo
hinh tap trung vao cac phan khac nhau cta di liéu dau vao d€ hi€u ngit canh va méi

quan hé.

Qua trinh huin luyén cho cac mé hinh ngén ngii 16n (LLM) bao gom viéc cho mo6 hinh
tiép xuc v4i mot lugng 16n di liéu vin ban, nhu sich, bai bao, trang web va kho ma
ngudn. Trong qué trinh hudn luyén, mé hinh hoc cdch nhén biét cAc mau, mdi quan hé
va cau tric trong vin ban. N6 nam bét cac dic tinh théng ké ciia ngdn ngii, nhu quy tic

ngt phap, su két hgp tii va y nghia ngii canh.

Mot trong nhiing ky thuét chinh dugce st dung trong viéc huén luyén LLM la hoc khong
gidm sat. Diéu nay c6 nghia 1a mo hinh hoc tit dii liéu ma khong can gan nhan hay
huéng dan r6 rang. N6 ty khadm pha cac mau va biéu dién béng cach phan tich sy xuat
hién dong thdi ctia cac ti va cum ti trong dit liéu huén luyén. Diéu nay cho phép LLM
phét trién hiéu biét sdu sdc vé ngon ngii va cac dic di€ém phic tap cta no.

Mot khia canh quan trong khac cia LLM la kha néng xt ly ngit canh. Khi xt ly moét
doan van ban, LLM khong chi xem xét tling tii riéng 1é ma con ca ngit cdnh xung quanh.
Chuing xem xét cac tu, cAu va thim chi cic doan vén trude d6 d€ hiéu y nghia va y dinh
clia van ban. Sy hiéu biét vé ngii canh nay cho phép LLM tao ra cac phan hoi mach lac
va phu hgp. Mot trong nhiing cach chinh dé danh gia kha ning ctia mot mé hinh LLM

1a xem xét kich thudc ngii canh ma ching c6 thé xem xét dé tao ra phan hoi.

Sau khi dugc huan luyén, LLM c6 thé dugc st dung cho nhiéu tac vu lién quan dén ngon
ngti. Ching c6 thé tao ra van ban gidng ngudi viét, tra 16i cau hoi, tom tat tai liéu, dich
ngdn ngt va tham chi viét ma. Tinh da ning ctia LLM khién ching tré nén cé gia tri

trong viéc xay dung cac thanh phan hé thong théng minh cé thé tudng tac véi ngudi
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dung, xt ly va phéan tich di liéu vin ban, va tao ra cac két qua cé y nghia.

Bang cach tich hgp LLM vao kién tric ting dung, ban c6 thé tao ra cic thanh phan Al
c6 kha nang hiéu va xit ly dau vao cia ngudi dung, tao ndi dung dong va dua ra cac dé
xudt hodc hanh dong thong minh. Tuy nhién, lam viéc véi LLM doi hoi phai can nhéc
ky ludng vé yéu ciu tai nguyén va sy danh doi hiéu ndng. LLM doi hoi nhiéu tinh toan
va ¢ thé can stic manh xtit ly va bo nhé dang ké (ndi cich khac 1 tién) dé€ van hanh.
Hau hét chung ta sé can danh gia cac tac dong vé chi phi khi tich hgp LLM vao tng
dung ctia minh va hanh dong phu hgp.

Hiéu vé Suy luan

Suy luén dé cip dén qué trinh ma mot mo hinh tao ra cac dy doan hodc két qua dya trén
dii liéu mdi, chua ting thay. Day la giai doan ma mo6 hinh da dugc huin luyén dugc st
dung d€ dua ra quyét dinh hodc tao ra van ban, hinh anh, hodc noi dung khac dé dap
tng dau vao cta ngudi dung.

Trong giai doan hudn luyén, mot mo hinh AT hoc tit mét tap dit liéu 16n bang cach diéu
chinh cac tham s8 cta né dé giam thiéu sai s6 trong cac du doan. Sau khi dugc huin
luyén, mo hinh c6 thé 4p dung nhiing gi da hoc dudc vao dit liéu mdi. Suy luén 1a cach

md hinh st dung cac mau va kién thiic da hoc dugc dé tao ra két qua.

D6i v6i LLM, suy luan bao gom viéc nhan mot 1énh nhic hodc van ban dau vao va tao
ra mot phan ho6i mach lac va pht hgp véi ngii canh, dudi dang luong token (ma ching
ta sé noi dén sau). Diéu nay co6 thé 14 tra 13i cau hoi, hoan thanh ciu, tao ra cau chuyén,

hodc dich van ban, trong s6 nhiéu tac vu khac.

Khéc véi cach ma ban va tdi suy nghi, “suy nghi” cia mé hinh Al thong qua
P suy luan dién ra trong mot thao tac phi trang thai duy nhat. Nghia 13, qua
trinh suy nghi ctia né gidi han trong qua trinh tao ra. N6 thuc sy phai suy
nghi thanh tiéng, giéng nhu khi t6i hoi ban mot cau hoi va chi chdp nhan

cau tra 15i theo kiéu “dong y thiic”.
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Cac M6 hinh Ngon ngir Lén Cé Nhiéu Kich thuéc va Bién
thé

Méc di hau nhu tat ca cdc mo hinh ngdn ngi 16n (LLM) phé bién déu dya trén cing mot
kién truc transformer cot 16i va dugc huan luyén trén cac tap dit liéu vin ban khéng 10,
ching c¢6 nhiéu kich thudc khac nhau va dugc tinh chinh cho cac muc dich khac nhau.
Kich thudc ctia mot LLM, dudc do bang s6 lugng tham s trong mang nd-ron ctia nd, co
anh huéng I6n dén kha néng ctia nd. Cac mé hinh 1én hon véi nhiéu tham sé hon, nhu
GPT-4, dugc don doan c6 tii 1 dén 2 nghin ty tham s6, thudng cd kién thic va kha ning
tot hon cdc mé hinh nho hon. Tuy nhién, cAc moé hinh 16n hon ciing doi hoi nhiéu stc
manh tinh toan hon dé€ chay, diéu nay dan dén chi phi cao hon khi ban stt dung ching

thong qua cac cudc goi APL

Délam cho LLM tré nén thyc té€ hon va pht hgp véi cac trudng hgp st dung cu thé, cac
md hinh cd s6 thudng dugce tinh chinh trén cac tip dit liéu c¢6 muyc tiéu cu thé hon. Vi
dy, mot LLM c6 thé dudc huin luyén trén mot kho di liéu d6i thoai 16n d€ chuyén biét
héa né cho AT dam thoai. Mgt s6 khac dugc hun luyén trén ma ngudn dé trang bi cho
ching kién thtic 14p trinh. Thim chi con c6 nhiing mé hinh dugc huén luyén dic biét

cho céc tudng tac ki€u dong vai v6i ngudi dung!

M6 Hinh Truy Xuat va M6 Hinh Sinh

Trong thé gidi ctia cdc md hinh ngdn ngii 16n (LLMs), ¢6 hai cich tiép can chinh dé tao
ra phan hoi: mo hinh dya trén truy xuit va mé hinh sinh. Mdi cach tiép can déu cé
nhiing diém manh va diém yéu riéng, va viéc hi€u r6 sy khac biét gitia ching c6 thé

gitp ban chon dugc mo hinh phu hgp cho trudng hgp stt dung cu thé ctia minh.

M6 Hinh Dua Trén Truy Xuat

Mo hinh dya trén truy xuat, con dudc goi 1a mé hinh truy xuit thong tin, tao ra phan

héi béng cach tim kiém trong mot cd s6 dii liéu 16n chtia vin ban c6 sén va chon ra


https://openrouter.ai/models/deepseek/deepseek-coder
https://openrouter.ai/models/neversleep/llama-3-lumimaid-70b
https://openrouter.ai/models/neversleep/llama-3-lumimaid-70b
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nhiing doan van ban pht hgp nhét dya trén ciu truy van dau vao. Nhiing moé hinh nay
khéng tao ra vin ban méi ti ddu ma thay vao dé ghép cic doan trich ti cd s¢ di liéu

dé tao thanh mot phan hoi mach lac.

Mot trong nhiing uu diém chinh ctia moé hinh dya trén truy xuat la kha ning cung cip
thong tin chinh xac va cip nhat. Vi ching dya vao mét cd s6 dit liéu viin ban dugc tuyén
chon, ching c6 thé 14y thong tin lién quan ti cidc ngudn dang tin cdy va trinh bay cho
ngudi dung. Diéu nay lam cho ching pht hgp véi cac ting dung doi hoi cau tra 16i chinh
xac, thuc té, nhu cac hé thong hoi dap hodc co s6 tri thic.

Tuy nhién, mé hinh dya trén truy xudt c6 mét sé han ché. Chit lugng ctia ching phu
thudc vao cd sé dii liéu ma ching tim kiém, vi viy chat lugng va pham vi cta cd s6 dit
liéu truc tiép anh hudng dén hiéu suit cia mo6 hinh. Ngoai ra, nhiing mé hinh nay ¢
thé gap kho khin trong viéc tao ra cadc phan hoi mach lac va ty nhién, vi ching bi gi6i

han béi vin ban c6 s&n trong cd s6 dii liéu.

Chung t6i khong dé cap dén viée st dung cac mo hinh truy xuit thuan tiy trong cuén

sach nay.
M® Hinh Sinh

Ngugc lai, m6 hinh sinh tao ra vin ban méi tii dau dya trén cic mau va méi quan hé
ma chung da hoc dudc trong qua trinh huén luyén. Nhitng m6 hinh nay st dung hiéu
biét vé ngdn ngii cuia ching dé€ tao ra cac phan hoi méi phu hgp véi yéu cau dau vao.

Diém manh chinh ctia m6 hinh sinh 1a kha nang tao ra vdn ban sang tao, mach lac va
pht hop v6i ngii canh. Ching c6 thé tham gia vao cc cudc tro chuyén md, tao ra cau
chuyén, va tham chi viét ma. Diéu nay lam cho ching ly tuéng cho cac {ing dung doi

hoi tudng tAc md va linh hoat hon, nhu chatbot, tao ndi dung, va trg ly viét sang tao.

Tuy nhién, mé hinh sinh d6i khi 6 thé tao ra thong tin khong nhat quan hodc khong
chinh xé4c vé mit thyc té, vi chiing dua vao cic mau hoc dugc trong qua trinh huan
luyén thay vi mot co s6 dii liéu thuc t€ dugc tuyén chon. Chiing ciing c6 thé dé bi thién
kién va 4o giac hon, tao ra vin ban c6 vé hgp ly nhung khéng nhéit thiét dung su that.
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Vi du vé cac m6 hinh sinh LLM bao gém dong GPT cta OpenAl (GPT-3, GPT-4) va
Claude ctia Anthropic.

M®b Hinh Lai

Mot s6 LLM thuong mai két hgp ca hai cach tiép can truy xuat va sinh trong mét mé
hinh lai. Nhitng m6 hinh nay st dung ky thuat truy xuét dé tim thong tin lién quan tu
G 6 dii liéu va sau d6 stt dung ky thuat sinh d€ tong hgp thong tin d6 thanh mot phan

hoi mach lac.

M5 hinh lai nhim két hgp d6 chinh xac thyc t€ ciia mé hinh dya trén truy xuét véi kha
nang tao ngdn ngii tu nhién cia md hinh sinh. Chung c6 thé cung cip thong tin dang tin
ciy va cap nhat hon trong khi van duy tri kha ning tham gia vao cac cudc trd chuyén
md.

Khi lya chon gitta m6 hinh dua trén truy xuat va mo hinh sinh, ban nén xem xét cac
yéu ciu cy thé cta ting dung ctia minh. Néu muc tiéu chinh 14 cung cip thong tin chinh
xac, thuc té€, mot mo hinh dya trén truy xuit c6 thé 1a lya chon t6t nhit. Néu ting dung
doi hoi tucng tdc mé va sang tao hon, mot mo hinh sinh ¢ thé pht hgp hon. M6 hinh
lai cung cap su cin béng gitia hai cach ti€p cin va c6 thé 1a mot Iya chon tét cho cac

tng dung doi hoi ca do chinh xac thuc t€ va kha nang tao ngdn ngi ty nhién.

Cuoi cung, viéc lua chon gitia m6 hinh dya trén truy xuat va mé hinh sinh phu thudc
vao trudng hgp st dung cu thé va sy can nhic gitta d6 chinh xac, sang tao va tinh linh
hoat. Bang cach hiéu ré diém manh va han ché ctia méi céach ti€p cén, ban c6 thé dua

ra quyét dinh sang suét.
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Tinh Chinh Theo Hwéng Dan

Tinh chinh theo huéng dan 1a mét tap con cua viéc huin luyén hdi thoai stt dung céac
cau nhéc va phan hdi do con ngudi viét dé gitip LLM hiéu va lam theo huéng dan tét
hon. Duéi day 1a mot s6 vi du don gian d€ minh hoa c4ch tinh chinh theo huéng dan
trén cdc cAu nhic va phan hoi do con ngudi viét gitp LLM hiéu va lam theo huéng

dan t6t hon:

Vi du 1: H6 Trg Khach Hang

Hudng dan: “Cung cip phan hdi cho khach hang yéu cau hoan tién””

Céu nhéc do con ngudi viét: “Téi mudn yéu ciu hoan tién cho don hang gan day. San
pham khong dép ting dugc ky vong cia t6i”

Phén hoéi do con ngudi viét: “Téi rat ti€c khi nghe san phdm khong dap ting dudc ky
vong clia ban. D€ xt 1y hoan tién, vui long cung cip ma don hang va ly do tra lai.
Chung t6i sé xem xét yéu cau ciia ban va phan hoi trong vong 2-3 ngay lam viéc.”

Vi du 2: H6 Tro Gido Duc

Hudng dan: “Giai thich khai niém quang hgp cho tré 10 tuéi’”

Cau héi cta con ngudi: “Ban c6 thé gidi thich cach thic thuc vat tao ra thiic an
khong?”

CAu tra 16i cua con ngudi: “Dugc chi! Thuc vat tao ra thic an thong qua qua trinh
goi 14 quang hgp. Ching sit dung anh sdng mit trdi, nudc va khi cacbonic d€ tao ra
thiic an va oxy. L4 ciy c6 mot bo phéan dic biét goi la diép luc t6 gitp chung hap thu
anh sang mat trgi”

Vidu 3: Tro' ly Ca nhan
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Chi dan: “Lén lich mét cudc hop vao thii Ba téi lic 3 gid chiéu.”

Céu hoi ctia con ngudi: “Ban c6 thé sip xép mot cudc hop vao thi Ba lic 3 gig chiéu
khong?”

Cau tra 18i cta con ngudgi: “Dudc, t6i da lén lich mét cudc hop cho ban vao thit Ba

t6i lac 3 gid chiéu. Ban can gi thém khong?”

Két qua 1a mot hé sinh thai da dang cac LLM véi nhiéu kich ¢ va chuyén mon khac
nhau. Cac mé hinh nhé hon trong khoang 1-7 ty tham sé cung cap kha néng xt ly ngén
ngit tong quat tot trong khi van hanh hiéu qua hon.

« Mistral 7B
« Llama 3 8B

« Gemma 7B

Céc mo6 hinh ¢ trung binh khoang 30-70 ty tham s6 cung cdp kha nang suy ludn va

thuc hién chi dan manh mé hon.

« Llama 3 70B
« Qwen2 70B
o Mixtral 8x22B

Khi Iya chon mot LLM dé tich hgp vao ting dung, ban phai can béng gitta kha ning cta
md hinh véi cac yéu t8 thuc té nhu chi phi, d¢ tré, do dai ngii canh va bd loc ndi dung.
Cac md hinh nhé hon dugc tinh chinh theo huéng dan thudng 1a lua chon tét nhat cho
cac tac vu ngodn ngit don gian hon, trong khi cic mo hinh 16n nhit c6 thé can thiét cho
viéc suy ludn hodc phan tich phiic tap. D liéu huan luyén cia moé hinh ciing la mét yéu

t0 quan trong can xem xét, vi né quyét dinh thdi diém gi6i han kién thiic cia mo hinh.



Giéi thiéu 11

Mot s6 mo hinh nhat dinh, nhu mot s6 ti Perplexity dugce két néi véi cac
ngudén thong tin thdi gian thuc, do d6 ching thyc sy khong c6 ngay gidi han.
Khi ban dit cau héi, chung cé thé tu quyét dinh thyc hién tim kiém web va

truy xuit cic trang web tuy y d€ tao ra cau tra 15i.

Ml Who won the America vs GDL match last night?
.L-. 3 70B Instruct (nitro) (2

I'm not aware of any information about a match between "America" and "GDL" last night. Could
you please provide more context or clarify which teams or leagues you are referring to? I'll do C
my best to help you find the answer.

~281.1 1okens/s

.L=|_-._' ar 70B Online 2
i

Club América won the match against Guadalajara last night, with a score of 1-0. C

~31.0 tokens/s

Hinh 1. Llama3 véi va khong c6 két néi truc tuyén

Cu6i cung, khong ¢6 LLM nao phu hgp v6i moi trudng hgp. Viéc hiéu rd sy khéac biét
vé kich thudc mo hinh, kién tric va quéa trinh huin luyén la chia khoa d€ lya chon mé
hinh phtt hgp cho mét trudng hgp st dung cu thé. Thi nghiém véi cadc moé hinh khac
nhau la cach thuc t€ duy nhét d€ phat hién mo hinh nao cung cép hiéu suit tot nhat cho

nhiém vu can thyc hién.

Tokenization: Chia van ban thanh cac phan nhé

Trude khi mot moé hinh ngdn ngii 16n ¢6 thé xt 1y vin ban, van ban dé can dugc chia
thanh cac don vi nho hon goi 1a token. Token c6 thé 1a cic tii riéng 1é, phan cua tii, hoic
tham chila cacky tu don 1é. Qua trinh chia van ban thanh token dugc goi la tokenization,

va d6 1a mot bude quan trong trong viéc chuén bi dit liéu cho moé hinh ngon ngii.
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The process of splitting text into tokens is known as tokenization, and
it’s a crucial step in preparing data for a language model.

Hinh 2. Cau nay chiia 27 token

Céc LLM khéc nhau st dung cac chién lugc tokenization khac nhau, diéu nay c6 thé tac
dong dang ké dén hiéu suit va kha nang ctia mo hinh. Mot s6 tokenizer phé bién dugc

st dung bdi cac LLM bao gom:

« GPT (M3 hoa cip byte): Cac tokenizer GPT st dung moét ky thuét goi 1a ma héa
cip byte (BPE) dé chia vin ban thanh cac don vi tii con. BPE 13p di lip lai viéc két
hop céc cdp byte xudt hién thudng xuyén nhat trong mét kho ngii liéu vin ban,
tao thanh mét tu vung céc token tu con. Diéu nay cho phép tokenizer xt ly cac
ttt hiém va méi bang cach chia ching thanh cac phén ti con phd bién hon. Céc

tokenizer GPT dugc st dung bdi cac m6 hinh nhu GPT-3 va GPT-4.

« Llama (SentencePiece): Cac bd token hoa Llama st dung thu vién SentencePiece,
mot cong cu token hoda va giai token hoa van ban khong giam sat. SentencePiece
xt ly van ban dau vao nhu mét chudi ky tu Unicode va hoc tit viing phu dua trén
kho ngii liéu huan luyén. N6 c6 thé xii ly bat ky ngon ngilt nao duge ma hoa trong
Unicode, khién n6 phu hgp cho cac mé hinh da ngén ngti. Cac bd token hda Llama
dudc st dung bdi cadc md hinh nhu Llama va Alpaca ctia Meta.

« SentencePiece (Unigram): Cac bo token hoa SentencePiece cling c6 thé st dung
mot thuat toan khac goi la Unigram, dya trén ky thuét diéu chinh tit phu. Token
héa Unigram xéc dinh t ving phu t6i vu dya trén mé hinh ngén ngii unigram,
gan xdac sudt cho tliing don vi tii phy. Phudng phap nay c6 thé tao ra cic ti phy
c6 y nghia ngii nghia hon so vé6i BPE. SentencePiece véi Unigram dugc st dung
bdi cac m6 hinh nhu T5 va BERT ctia Google.

+ Google Gemini (Token héa Pa phuong thiic): Google Gemini st dung mot
phudng thiic token héa dudc thiét ké dé xu ly nhiéu loai dit liéu khac nhau, bao
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gbm vin ban, hinh anh, 4m thanh, video va ma nguén. Kha niang da phudng thiic
nay cho phép Gemini xt ly va tich hgp cac hinh thtic thong tin khac nhau. Pang
chu y, Google Gemini 1.5 Pro ¢6 ctia s6 ngii canh c6 thé xii ly hang triéu token, 16n
hon nhiéu so véi cac mo hinh trude day. Ctia s ngli canh rong 16n nay cho phép
mo hinh xt ly ngif canh 16n hon, c6 kha nang dan dén cac phan haéi chinh xac
hon. Tuy nhién, diéu quan trong cin lvu y la phuong thic token héa ctia Gemini
gan v6i mot token cho mai ky tu hon so véi cac mo hinh khac. Diéu nay c6 nghia
14 chi phi thyc t€ khi st dung cdc mo hinh Gemini ¢6 thé cao hon dang ké so véi
du kién néu ban quen véi viéc st dung cac mo hinh nhu GPT, vi gia ctia Google

dua trén ky tu thay vi token.
Viéc lya chon b6 token héa anh huéng dén nhiéu khia canh cia mét LLM, bao gom:

« Kich thudc tu ving: B token hoa xac dinh kich thude ti vung ciia moé hinh, 1a
tap hgp cac token duy nhat ma né nhan biét duge. Mot ti vung 16n hon, chi tiét
hon c6 thé gitp mé hinh x@ 1y nhiéu tit va cum tit hon va tham chi tré thanh da
phudng thiic (c6 kha ning hiéu va tao ra nhiéu hon chi van ban), nhung né ciing
lam ting yéu ciu bo nhé va do phic tap tinh toidn ctia mé hinh.

« Xii ly cac tu hiém va ti khéng xac dinh: Cac b token hda st dung cic don
vi ti phy, nhu BPE va SentencePiece, c6 thé chia nho cac tit hiém va khong xac
dinh thanh céc phén tit phu phé bién hon. Diéu nay cho phép md hinh dua ra cic
phong doan c6 can cii vé y nghia clia cic tit ma né chua tiing thdy trude day, dua
trén cac ti phu chung chia.

« Hb tr¢ da ngon ngii: Cac bo token héa nhu SentencePiece, c6 thé xit ly bat ky
ngon ngilt nao c6 thé ma héa Unicode, rt phu hgp cho cac moé hinh da ngdn ngit

can xu ly van ban bang nhiéu ngon ngi.

Khi chon mot LLM cho mdt ting dung cu thé, diéu quan trong 1a phai xem xét bo token
hoa ma né st dung va mic do pht hgp v6i nhu ciu xi ly ngoén ngii cu thé cia nhiém
vu d6. Bo token hoa cd thé co tic dong dang ké dén kha nang xt ly thuét ngii chuyén

nganh, ti hiém va vin ban da ngon ngt cia mo hinh.
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Kich thuéc ngir cdnh: M6 hinh ngdén ngir c6 thé sir dung
bao nhiéu thdng tin trong qua trinh suy luan?

Khi thao luén vé cac mé hinh ngon ngi, kich thudc ngii canh dé cap dén lugng vin ban
ma mot md hinh c6 thé xem xét khi xit Iy hodc tao ra phan hoi. Vé co ban, d6 1a thudc

2o«

do lugng thong tin ma moé hinh c6 thé “ghi nhg” va st dung d€ tao ra dau ra cta no
(dugc biéu thi bang token). Kich thudc ngii canh ctia mot md hinh ngdn ngit c6 thé cd
tac dong dang ké dén kha nang ctia nd va cac loai nhiém vu ma né c6 thé thuc hién hiéu

qua.

Kich thuéc ngir canh la gi?

Vé mit ky thuat, kich thudc ngii canh dudc xac dinh béi s6 lugng token (ti hodc phan
ctia tif) ma mot mé hinh ngdn ngii c6 thé xi ly trong moét chudi dau vao duy nhat. Diéu
nay thudng dudc goi 1a “khoang chti y” hodc “ctia s6 ngii canh” cia md hinh. Kich thudc
ngti canh cang 16n, mo hinh cang c6 thé xem xét nhiéu vin ban hon cing mot luc khi

tao ra phan hoi hodc thyc hién mot nhiém vu.

Cac md hinh ngoén ngit khac nhau c6 kich thuée ngii canh khac nhau, ti vai trim token
dén hang triéu token. D€ tham khao, mt doan van ban dién hinh c6 thé chita khoang
100-150 token, trong khi mot cudn sach c6 thé chia hang chuc hodc hang tram nghin

token.

Tham chi con ¢ nghién ctiu vé cic phudng phép hiéu qua d€ mé rong cac Mo hinh
Ngon ngtt L6n (LLMs) dya trén Transformer d€ xt ly ddu vao vo han v6i bo nhé va

tinh toan c6 gi6i han.


https://huggingface.co/papers/2404.07143

Giéi thiéu 15

Tai sao Kich thuéc Ngir canh Quan trong?

Kich thudc ngit canh ctia mot mé hinh ngdn ngit c6 dnh hudéng dang ké dén kha ning
hiéu va tao ra van ban mach lac, phit hgp véi ngii canh. Dugi day 1a mot s6 ly do chinh

giai thich tai sao kich thudc ngii canh quan trong:

1. Hiéu ndi dung dai: Cac mo hinh c6 kich thudc ngii canh 16n hon c6 thé hiéu va
phén tich t6t hon cac van ban dai nhu bai bao, bao céo, hodc thim chi ca cudn
sach. Diéu nay rat quan trong cho c4c tdc vu nhu tom tét tai liéu, tra 16i cau hoi

va phan tich noi dung.

2. Duy tri tinh mach lac: Ctia s6 ngit canh 16n hon cho phép mé hinh duy tri tinh
mach lac va nhat quan trong cac doan van ban dai hon. Diéu nay quan trong doi
véi cac tac vu nhu tao cau chuyén, hé thong déi thoai va tao néi dung, ndi viéc
duy tri tinh nhét quan ctia cdu chuyén hodc chu dé la thiét yéu. Diéu nay ciing
dic biét quan trong khi st dung cdc mo hinh ngon ngii 16n d€ tao hodc chuyén
doi dii liéu c6 cau tric.

3. Nam bit cic phu thudc thm xa: Mot s6 tic vu ngdn ngii doi hoi phai hiéu méi
quan hé gilia cac tu hodc cum tu cach xa nhau trong van ban. Cac mé hinh cé
kich thudc ngii canh 16n hon dugc trang bi t6t hon d€ ndm bat cac phu thudc tam
xa nay, diéu nay c6 thé quan trong cho céc tac vu nhu phan tich cam xtc, dich
thuat, va hi€u ngdn ngii.

4. Xt ly huéng dan phiic tap: Trong cc ting dung st dung mo6 hinh ngon ngii dé
thuc hién cac huéng dan phiic tap, nhiéu budc, kich thudc ngii canh 16n hon cho
phép mo hinh xem xét toan bo tap hgp hudng dan khi tao phan hoi, thay vi chi

xem xét vai ti gin nhat.

Vi du vé cac M6 hinh Ngon ngir véi Kich thudc Ngir canh Khac nhau

Dudi day 1a mét s6 vi du vé m6 hinh ngén ngi véi kich thude ngli canh khac nhau:
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« OpenAl GPT-3.5 Turbo: 4.095 token
« Mistral 7B Instruct: 32.768 token

« Anthropic Claude v1: 100.000 token
« OpenAl GPT-4 Turbo: 128.000 token
« Anthropic Claude v2: 200.000 token

« Google Gemini Pro 1.5: 2,8 triéu token

Nhu ban c6 thé thiy, ¢6 mot pham vi rong vé kich thudc ngii canh gitta cac méd hinh
nay, tt khoang 4.000 token cho mé hinh OpenAI GPT-3.5 Turbo dén 200.000 token cho
mo hinh Anthropic Claude v2. Mot s6 mé hinh, nhu Google PaLM 2 va OpenAl GPT-4,
cung cap cac bién thé khac nhau véi kich thude ngii canh 16n hon (vi du: phién ban
“32k”), c6 thé xti ly cac chudi dau vao dai hon. Va tai thdi diém hién tai (thing 4 naim
2024), Google Gemini Pro dang tu hao véi gan 3 triéu token!

Dang chu y 14 kich thude ngii canh c6 thé thay d6i tiy thudc vao cach trién khai va phién
ban cu thé cia mot mo hinh. Vi dy, mé hinh OpenAl GPT-4 ban dau c6 kich thudc ngit
canh 12 8.191 token, trong khi cic bién thé GPT-4 sau nay nhu Turbo va 40 c6 kich thuéc
ngt canh 16n hon nhiéu la 128.000 token.

Sam Altman da so sdnh c4c gi6i han ngit canh hién tai vi bo nhé lam viéc tinh bang
kilobyte ma cac lap trinh vién may tinh c& nhan phai d6i mat trong nhiing nim 80,
va nodi rdng trong tudng lai gan, ching ta sé c6 thé dua “tat ca di liéu ca nhan cta

ban” vao ngii canh cia m6t mo hinh ngén ngi 16n.

Chon Kich thuéc Ngit canh Phu hop

Khi lya chon mot mé hinh ngén ngit cho mét ing dung cu thé, diéu quan trong 1a phai

xem xét yéu cau vé kich thuéce ngii canh cta tac vu d6. Doi v6i cac tac vu lién quan dén
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cic doan van ban ngén, doc lap, nhu phan tich cAm xic hoic tra 16i cau hoi don gian,
mot kich thudce ngit canh nho hon c6 thé la du. Tuy nhién, d6i véi cac tac vu doi hoi
hiéu va tao ra cic vin ban dai hon, phtc tap hon, mot kich thudc ngti canh 16n hon sé
c6 thé la can thiét.

Dang chu y la kich thudc ngit canh 16n hon thudng di kém véi chi phi tinh toan cao hon
va thdi gian xG ly cham hon, vi m6 hinh cin xem xét nhiéu thong tin hon khi tao phan
hoi. Do d6, ban phai can bing gitia kich thudc ngit canh va hiéu suit khi chon mé hinh

ngdn ngii cho ting dung ctia minh.

Tai sao khong chon mé hinh ¢ kich thudc ngii canh 16n nhét va nhoi nhét vao do
cang nhiéu thong tin cang t6t? Cha, ngoai cac yéu t6 vé hiéu suit, yéu t6 chinh khac
can xem xét 1a chi phi. Vao thang 3 ndm 2024, mot chu ky lénh-phan hoi st dung
Google Gemini Pro 1.5 v8i ngii canh day du sé tiéu ton ctia ban gan 8 d6 la My (USD).
Néu ban c6 trudng hgp st dung bién minh cho chi phi d9, thi t6t théi! Nhung d6i véi

hau hét cac ing dung, né qua dit gap nhiéu lan.

Tim Kim Trong D6ng Rom

Khai niém tim kim trong déng rom tut 1au da la mot phép 4n du cho nhiing thach thic
trong viéc truy xuat di liéu tt cc tip dii liéu 16n. Trong linh vic mé hinh ngén ngi 16n
(LLM), chting ta diéu chinh phép an du nay mot chut. Hay tudng tugng ching ta khong
chi tim kiém mét sy that don 1é duge chon gidu trong médt van ban do s¢ (nhu toan b
tuyén tap cac bai luan cta Paul Graham), ma 14 nhiéu sy that rai rac khp ndi. Kich ban
nay giong nhu viéc tim nhiéu ciy kim trong moét canh dong rong 16n, khong chi trong
mot dong rém don 1é. Diéu déc biét ¢ day la: chung ta khong chi can dinh vi nhiing cay

kim nay, ma con phai dan két chung thanh mét mach logic mach lac.

Khi phai truy xudt va suy luan vé nhiéu sy thit dugc nhung trong cic ngii canh dai,
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LLM phai d6i mit véi hai thach thiic. Thi nhat 1a van dé don gian vé d6 chinh xac trong
truy xudt—n6 ty nhién giam di khi s6 lugng su that ting 1én. Piéu nay 1a diéu dé hiéu;
xét cho cung, viéc theo doi nhiéu chi tiét trong mot van ban dai dong cting lam khé ngay

ca nhiing mo6 hinh tinh vi nhat.

Thi hai, va c6 1€ quan trong hon, la thach thiic vé viéc suy luén v6i nhiing su that nay.
Viéc chon loc cac sy that la mot chuyén; viéc tdng hgp ching thanh mot ciu chuyén
hodc cau tra 16i mach lac lai la chuyén khac. Pay mdi la tha thach thuc sy. Hiéu suat
cua LLM trong cac tac vu suy luén thudng suy giam nhiéu hon so véi cac tac vu truy
xudt don gian. Sy suy gidm nay khéng chi lién quan dén khoi lugng; ma con vé sy phéi

hgp tinh t€ gitia ngii canh, sy lién quan va suy luan.

Tai sao diéu nay xay ra? Hay xem xét dong luc ctia bo nhé va su chu y trong nhén thic
cla con ngudi, diéu nay phan nao dugdc phan anh trong LLM. Khi x@ ly mét lugng 16n
thong tin, LLM, giong nhu con ngudi, c6 thé danh mét ddu nhiing chi tiét trude do khi
ho tiép nhén nhiing thong tin méi. Diéu nay dic biét ding v4i cac mo hinh khéng dugde

thiét ké ro rang d€ uu tién hoic ty dong xem lai cac doan vdn ban trude do.

Hon nita, kha ning cia LLM trong viéc dan két cac su that duge truy xudt thanh mot
phéan hoéi mach lac giong nhu viéc xay dung tudng thuat. Diéu nay doi hoi khong chi
viéc truy xuét thong tin ma con can sy hiéu biét sau sic va dinh vi ngii canh, diéu van

con 1a mot thach thic 16n doi véi Al hién nay.

Vay diéu nay c6 y nghia gi d6i véi chung ta nhu nhiing nha phat trién va tich hgp cac
cong nghé nay? Ching ta cn nhan thiic sdu sic vé nhiing han ché nay khi thiét ké cac
hé théng dya vao LLM dé€ xti ly céc tac vu phiic tap, dai. Viéc hi€u ring hiéu suit c6 thé
suy giam trong mot sd diéu kién nhat dinh giup ching ta dit ra nhiing ky vong thuc té

va xay dung céc cd ché du phong hoidc chién luge b sung tét hon.

Phuong Thirc: Vgt Ra Ngoai Van Ban

Trong khi phén 16n cac mé hinh ngdn ngii hién nay tdp trung vao viéc xt ly va tao ra

van ban, c6 moét xu hudng ngay cang ting hudng téi cdc mo hinh da phuong thiic co
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kha ning tu nhién trong viéc nhan va xut nhiéu loai di liéu khac nhau, nhu hinh anh,
am thanh va video. Nhiing m6 hinh da phudng thiic nay mé ra nhiing kha nang méi
cho céac ting dung dya trén Al c6 thé hiéu va tao ra ndi dung trén cac phudng thic khac

nhau.

Phuong Thuc La Gi?

Trong boi canh ctia cic mé hinh ngén ngii, phudng thic dé cap dén cac loai di liéu khac
nhau ma moét mé hinh c6 thé xt ly va tao ra. Phuong thiic phd bién nhit 1a van ban,
bao gobm ngoén ngii viét dudi nhiéu hinh thiic nhu sach, bai bao, trang web va bai ding
trén mang xa hoi. Tuy nhién, c6 mot s6 phuong thiic khac dang ngay cang dugc tich

hop vao cac mé hinh ngén ngii:

« Hinh anh: D liéu hinh 4nh nhu anh chup, hinh minh hoa va sg do.
« Am thanh: Dii liéu 4m thanh nhu giong néi, Am nhac va am thanh méi tridng.
« Video: Dii liéu hinh anh dong, thudng di kem v6i am thanh, nhu cac doan video

clip va phim.

Moi phuong thiic mang dén nhiing thach thiic va cd hoi riéng cho cac mo hinh ngén
ngii. Vi dy, hinh 4nh doi héi mé hinh phai hi€u cic khai niém va méi quan hé tryc quan,

trong khi &m thanh doi hoi mé hinh phai xti 1y va tao ra giong néi va cac am thanh khéc.

M6 Hinh Ngon Ngir ba Phuong Thirc

Céc md hinh ngdn ngit da phudng thiic dudc thiét ké d€ xu ly nhiéu phudng thiic trong
mot mo hinh duy nhét. Nhitng mé hinh nay thudng c6 cic thanh phéan hoic 16p chuyén
biét c6 thé viia hiéu dau vao viia tao ra dit liéu dau ra ¢ cac phuong thiic khac nhau.

Mot s6 vi du ndi bat vé mo hinh ngdn ngii da phudng thiic bao gom:

« OpenAI's GPT-40: GPT-40 la m¢t m6 hinh ngén ngii 16n c6 kha nang ty nhién

trong viéc hiéu va xt ly am thanh giong ndi ngoai van ban. Kha niang nay cho
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phép GPT-40 thuc hién cac tac vy nhu phién 4m ngdn ngii ndi, tao vin ban ti dau
vao Am thanh va cung cdp phan hoi dya trén cic truy van bing giong ndi.

« OpenATI's GPT-4 véi dau vao hinh anh: GPT-4 1 mét mé hinh ngén ngii 16n c6
thé xt ly ca vin ban va hinh anh. Khi dugc cung cidp mot hinh 4nh lam dau vao,
GPT-4 ¢6 thé phan tich ndi dung ctia hinh anh va tao ra van ban mo ta hoic phan
h6i thong tin truc quan.

« Google’s Gemini: Gemini 12 mdt mo hinh da phuong thiic ¢6 thé xt ly van ban,
hinh anh va video. N6 sti dung kién tric thong nhét cho phép hiéu va tao ra noi
dung da phudng thiic, cho phép thuc hién cac tac vu nhu chu thich hinh anh, tom

tit video va tra 16i cau hoi dua trén hinh anh.

« DALL-E va Stable Diffusion: Mdc du khéng phai la mé hinh ngén ngii theo nghia
truyén théng, nhitng mo hinh nay thé hién stic manh ctia Al da phudng thiic bing
céch tao ra hinh anh ti mo6 ta vin ban. Chuing cho thdy tiém nang cta cdc mo hinh

c6 kha ning chuyén dai gitia cac phuong thic khac nhau.

Lgi ich va Ung dung cia M hinh Pa phuong thirc

Céc md hinh ngoén ngii da phudng thitc mang lai nhiéu 1¢i ich va cho phép nhiéu {ing
dung da dang, bao gom:

« Nang cao kha ning hiéu: Bdng cach xti ly thong tin tit nhiéu phudng thic, nhiing
md hinh nay c6 thé dat dugc su hiéu biét toan dién hon vé thé gidi, tudng tu nhu
cach con ngudi hoc ti cac dau vao cam giac khac nhau.

« Sinh ndi dung da phudng thiic: Cic mé hinh da phuong thic c6 thé tao ra noi
dung 6 mot phuong thic dya trén dau vao ti phudng thiic khac, ching han nhu
tao hinh anh ti m6 ta vin ban hoic tao tom tit video tit bai viét.

« Kha ning ti€p can: Cac md hinh da phudng thic c6 thé 1am cho thong tin dé tiép
can hon béng cach chuyén ddi gitia cic phudng thiic, nhu tao m6 ta van ban cho
hinh 4nh danh cho ngugi khiém thi hodc tao phién ban 4m thanh ti néi dung van

ban.
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« Ung dung sang tao: Cac mo hinh da phuong thtic c6 thé dugc st dung cho cac
cdng viéc sang tao nhu tao nghé thuat, &m nhac, hodc video dya trén cac ggi y

van ban, mé ra nhiing kha nang méi cho nghé si va ngudi sang tao néi dung.

Khi cdc mod hinh ngon ngii da phudng thiic tiép tuc phat trién, ching c6 thé sé dong vai
trd ngdy cang quan trong trong viéc phat trién céc ing dung dugc hd trg bsi Al c6 kha
ning hiéu va tao ra ndi dung trén nhiéu phuong thiic. Diéu nay sé cho phép tudng tac
tu nhién va tryc quan hon gitia con ngudi va hé thong Al, ciing nhu mé ra nhiing kha

nang mdi cho viéc thé hién sang tao va phd bién kién thic.
Hé sinh thai Nha cung cap

Khi néi dén viée tich hgp cac mo6 hinh ngén ngii 16n (LLMs) vao Gng dung, ban cé
nhiéu lya chon ngay cang da dang. M6i nha cung cip LLM 16n, nhu OpenAl, Anthropic,
Google, va Cohere, déu cung cap hé sinh thai riéng ctia ho véi cac m6 hinh, AP, va cong
cu. Viéc chon dung nha cung cép lién quan dén viéc xem xét nhiéu yéu td, bao gom gia

c4, hiéu suit, loc ndéi dung, bao mat dit liéu, va tuy chon tuy chinh.
OpenAl

OpenAl 1a mot trong nhitng nha cung cip LLM ndi tiéng nhat, véi loat mé hinh GPT
(GPT-3, GPT-4) dudc st dung rong rai trong nhiéu ing dung khac nhau. OpenAl cung
cdp API than thién véi ngudi dung cho phép ban dé dang tich hgp cac mé hinh cta ho
vao tng dung. Ho cung cip nhiéu mé hinh véi cac kha nang va mic gia khac nhau, tu

mo hinh Ada cé ban dén mo hinh Davinci manh mé.

Hé sinh thai ctia OpenAl ciing bao gom cac cdng cu nhu OpenAl Playground, cho phép
ban thi nghiém véi cac cau 1énh va tinh chinh mé hinh cho cac trudng hgp st dung
cu thé. Ho cung cp cac tuy chon loc ndi dung d€ gitp ngin chin viéc tao ra ndi dung

khong phu hgp hodc c6 hai.

Khi st dung tryc ti€p cic mo hinh cia OpenAl, t6i dya vao thu vién ruby-openai cia

Alex Rudall.


https://github.com/alexrudall/ruby-openai
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Anthropic

Anthropic la mot cong ty 16n khac trong linh vic LLM, v6i cac mo6 hinh Claude ctia ho
dang ngay cang phd bién nhg hiéu suat manh mé va céc can nhic vé dao dlc. Anthropic
tap trung vao phat trién cac hé théng Al an toan va c6 trach nhiém, v6i sy nhan manh

vao viéc loc ndi dung va tranh cic dau ra c6 hai.

Hé sinh thai cha Anthropic bao gom API Claude, cho phép ban tich hgp mé hinh vao
tng dung cta ho, ciing nhu cac céng cu cho ky thuat thiét ké cau lénh va tinh chinh.
Ho ciing cung cip md hinh Claude Instant, tich hgp kha nang tim kiém web dé ¢ cac

phan hoi cap nhat va chinh xac hon.

Khi st dung truc ti€p cac mé hinh cia Anthropic, t6i dya vao thu vién anthrophic cia

Alex Rudall.

Google

Google da phat trién mot s6 mé hinh LLM manh mé, bao gom Gemini, BERT, T5, va
PaLM. Nhiing m6 hinh nay ndi tiéng v4i hiéu suidt manh mé trong nhiéu tac vu xit ly
ngdn ngl ty nhién. Hé sinh thai cia Google bao gom cac thu vién TensorFlow va Keras,

cung cdp cong cu va framework dé xay dung va huin luyén cac mé hinh hoc may.

Google ciing cung cap Nén tang Al Cloud, cho phép ban dé dang trién khai va mé rong
cdc m6 hinh cta ho trén ddm may. Ho cung cip nhiéu mé hinh dudc huén luyén sén va

API cho cac tac vu nhu phén tich cdm xtc, nhan dang thyc thé, va dich thuat.

Meta

Meta, trude day dugc biét dén 1a Facebook, dau tu manh mé vao viéc phét trién cidc mo
hinh ngon ngit 16n, ndi bat véi viéc phat hanh cdc mo hinh nhu LLaMA va OPT. Nhiing
md hinh nay ndi bat v6i hiéu sudt manh mé trong cic tc vu ngon ngii da dang va chu
yéu dugc cung cap thong qua cac kénh ma ngudn md, thé hién cam két ctia Meta déi

vé6i nghién ctGu va hgp tac cong dong.


https://github.com/alexrudall/anthropic
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Hé sinh thai ctia Meta chi yéu dudc x4y dung xung quanh PyTorch, mét thu vién hoc
may ma ngudn md dugc va chudng nhd kha nang tinh todn dong va tinh linh hoat, tao

diéu kién cho nghién cttu va phat trién Al sang tao.

Bén canh cac giai phap ky thuat, Meta dit nhiéu trong tim vao viéc phét trién Al c6
dao ditc. Ho trién khai hé thong loc ndi dung manh mé va tip trung vao viéc giam thiéu
dinh kién, phu hgp v8i muc tiéu tong thé vé tinh an toan va trach nhiém trong cic Ung

dung Al

Cohere

Cohere 1a mt tan binh trong linh vic LLM, tap trung vao viéc lam cho LLM dé tiép can
va dé st dung hon so véi cac d6i thu canh tranh. Hé sinh théi cia ho bao gom Cohere
API, cung cip quyén truy cap vao nhiéu mé hinh dugc huan luyén san cho cac tac vu

nhu tao van ban, phén loai va tom tat.

Cohere ciing cung cap céc cong cu dé ky thuat prompt, tinh chinh va loc ngi dung. Ho
nhin manh vao quyén riéng tu va bao méit dit liéu, véi cac tinh ning nhu luu trit dii liéu

dugc ma hoa va kiém soét truy cap.

Ollama

Ollama la mot nén tang tu host cho phép ngudi dung quan ly va trién khai cadc mé hinh
ngon ngiti 16n (LLMs) cuc bd trén mdy tinh ctia ho, cho phép ho kiém soat hoan toan cac
mo hinh AT ma khong can phu thudc vao dich vu ddm may bén ngoai. Thiét 14p nay ly
tuéng cho nhiing ngudi vu tién quyén riéng tu dii liéu va mudn xt ly cac hoat dong Al
noi bo.

Nén tang nay hé trg nhiéu mé hinh khéac nhau, bao gém cac phién ban cta Llama, Phi,
Gemma va Mistral, v6i cac yéu cau vé kich thuéc va tinh toan khéac nhau. Ollama gitp
dé dang tai xudng va chay cic mé hinh nay tryc tiép ti dong lénh béng cac lénh don
gian nhuollama run <model_name>, va dugc thiét ké d€ hoat dong trén cic hé diéu

hanh khac nhau bao gém macOS, Linux va Windows.
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D6i v6i cac nha phat trién mudn tich hgp cidc md hinh ma ngudén mé vao tng dung
ctia ho ma khong stt dung API tif xa, Ollama cung cip CLI d€ quan ly vong d&i mo
hinh tudng tu nhu cac cong cu quan ly container. N6 ciing hé trg cau hinh tuy chinh
va prompt, cho phép miic do tuy bién cao d€ diéu chinh cdc mo hinh theo nhu ciu hodc

trudng hgp st dung cu thé.

Ollama d#c biét phu hgp v6i ngudi dung am hiéu cong nghé va cic nha phat trién nhg
vao giao dién dong 1énh va tinh linh hoat trong viéc quan ly va trién khai cdc mo hinh
Al Diéu nay lam cho né tr thanh mét cong cu manh mé cho cac doanh nghiép va ca

nhan can kha ning Al manh mé ma khong anh huéng dén bao mat va kiém soat.

Nén tang Pa md hinh

Ngoai ra, con c6 cac nha cung cip host nhiéu m6 hinh ma nguén mé khac nhau, nhu
Together.ai va Groq.. Nhiing nén tang nay cung cap tinh linh hoat va kha néing tuy
chinh, cho phép ban chay va trong mét s6 trudng hgp, tham chi tinh chinh cac m6 hinh
ma ngudn md theo nhu ciu cu thé cta ban. Vi du, Together.ai cung cip quyén truy cap
vao nhiéu LLM ma nguén md, cho phép ngudi dung thi nghiém véi cac mé hinh va ciu
hinh khéac nhau. Groq tap trung vao viéc cung cip kha nang hoan thanh hiéu suat cuc

cao ma tai thii diém viét cudn sach nay c6 vé gan nhu ky diéu

Lua chon Nha cung cap LLM

Khi chon nha cung cap LLM, ban nén can nhic cac yéu t6 nhu:

+ Gia ca: Cac nha cung cip khac nhau c6 cidc m6 hinh gia khac nhau, tu tra tién
theo st dung dén cac gdi ding ky. Diéu quan trong 1 cin nhic mic do st dung
du kién va ngéan sach khi lya chon nha cung cép.

« Hiéu suat: Hiéu suét cia LLM c6 thé khac biét dang ké gitia cac nha cung cdp, vi
vay diéu quan trong 14 phai danh gia va kiém tra cAc mo hinh trén céc trudng hgp

st dung cu thé trude khi dua ra quyét dinh.
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« Loc ngi dung: Tuy thudc vao ting dung, viéc loc ndi dung c6 thé la mot yéu t6
quan trong can can nhac. Mot s6 nha cung cip c6 cac tuy chon loc ndi dung manh
mé hon nhiing nha cung cap khac.

+ Quyén riéng tu dii liéu: Néu Gng dung x ly dit liéu ngudi dung nhay cam, diéu
quan trong la chon nha cung cap c6 thuc hanh bao méat va quyén riéng tu dit liéu
manh mé.

« Tuy chinh: Mt s6 nha cung cdp cung cdp nhiéu tinh linh hoat hon trong viéc

tinh chinh va tly chinh mé hinh cho cac trudng hgp st dung cu thé.

Cuoi cung, viéc lya chon nha cung cidp LLM phu thudc vao cac yéu ciu va rang budc
cu thé cta ing dung. Bing cich danh gia cin than cac tuy chon va cin nhic cic yéu td
nhu gia ca, hiéu suat va quyén riéng tu dii liéu, ban c6 thé chon nha cung cip dép ting

tot nhat nhu ciu ctia minh.

Cing dang luu y réng bdi canh LLM lién tuc phét trién, v6i cac nha cung cap va mo
hinh méi xuat hién thudng xuyén. Ban nén cip nhat véi nhitng phét trién méi nhat va

san sang kham pha cac tily chon mdi khi ching xuét hién.

OpenRouter

Trong suét cudn sach nay, téi sé chi st dung OpenRouter lam nha cung cidp API cta
minh. Ly do rit don gian: d6 la mét ctia hang tap trung cho tit ca cic mé hinh thudng
mai va ma ngudn mg phd bién nhat. Néu ban dang hdo htic mudn thi nghiém véi mot s6
lap trinh AL mét trong nhiing ndi t6t nhat d€ bat dau la véi Thu vién Ruby OpenRouter

cua toi.

Suy nghi vé Hiéu nang

Khi tich hgp cac mé hinh ngdn ngii vao ing dung, hiéu niang 1a mét yéu t6 quan trong

can can nhic. Hiéu ning clia mot md hinh ngén ngii c6 thé duge do ludng thong qua


https://openrouter.ai
https://github.com/OlympiaAI/open_router
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d6 tré (thdi gian can thiét d€ tao ra phan hoi) va théng luigng (s6 lugng yéu cau c6 thé
xU ly trong mét don vi théi gian).

Thaoi gian dén Token ddu tién (TTFT) la mot chi s6 hiéu nang thiét yéu khac, ddc biét
quan trong d6i vé6i chatbot va cac Ging dung yéu ciu phan hoi tudng tac theo théi gian
thuc. TTFT do dd tré ti thdi diém nhan dugc yéu ciu cua ngudi dung dén khi tit (hodc
token) dau tién cta ciu tra 18i dugc tao ra. Chi s6 nay rit quan trong d€ duy tri trai
nghiém ngudi dung mugt ma va hap dan, vi phan hoi cham tré c6 thé dan dén su that

vong va mat két noi cia ngudi dung.

Nhiing chi s6 hiéu ning nay c6 thé tac dong dang ké dén trai nghiém ngudi dung va

kha ndng mé rong cta tng dung.
C6 nhiéu yéu t3 c6 thé anh hudng dén hiéu ning ctia mot mod hinh ngdn ngi, bao gom:

S6 lugng tham s6: Cac mé hinh 16n hon véi nhiéu tham s6 hon thudng doi héi nhiéu
tai nguyén tinh todn hon va c6 thé cé do tré cao hon va thong lugng thip hon so véi

cac md hinh nhé hon.

Phan cling: Hiéu ndng cia mot md hinh ngdn ngit ¢ thé thay doi dang ké dya trén
phén cling ma né chay trén d6. Cac nha cung cip ddm may cung cip céac phién ban
GPU va TPU dugc t6i vu hoa cho khdi lugng cong viéc hoc méy, ¢ thé ddy nhanh dang

ké qua trinh suy luAn mé hinh.

Mot trong nhiing diéu tuyét vsi vé OpenRouter 1a d6i v8i nhiéu mé hinh ma
n6 cung cap, ban c6 thé Iya chon cac nha cung cap ddm may véi nhiéu miic

hiéu néng va chi phi khac nhau.

Lugng tu hoa: Céc ky thuat lugng t hoa c6 thé duge st dung dé gidm dung lugng bod
nhd va yéu cau tinh todn ctia mo hinh béing cach biéu dién trong s6 va kich hoat véi cac
ki€u dit liéu c6 do chinh xé4c thap hon. Diéu nay co thé cai thién hiéu ning ma khong
lam giam dang ké chat lugng. La mot nha phat trién Ung dung, c6 thé ban sé khong
tham gia vao viéc huén luyén cic mo hinh riéng cia minh & cac mic lugng ti hoa khac

nhau, nhung it nhat viéc lam quen véi thuat ngii nay la diéu tot.
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Xii ly theo 16: Xt ly nhiéu yéu ciu cung mot lac theo 16 c6 thé cai thién thong lugng
bing cach phan bé chi phi phu trdi cta viéc tai mé hinh va truyén di liéu.
Luu trii dém: Luu trii dém két qua ctia cdc prompt ho#c chudi dau vao thudng xuyén

st dung c6 thé giam s6 lugng yéu ciu suy luin va cai thién hiéu ning tong thé.

Khi Iya chon mét mo hinh ngoén ngii cho ing dung san phidm, diéu quan trong la phai
danh gia hiéu nang cta nd trén cac khoi lugng cong viéc va ciu hinh phan cling dai
dién. Diéu nay c6 thé giup xéac dinh cac diém nghén tiém 4n va dam bao réng mé hinh

c6 thé dat dudc cac muc tiéu hiéu ning yéu ciu.

Cing déang d€ can nhic sy danh doi gitia hiéu ning mo hinh va cac yéu té khac nhu
chi phi, tinh linh hoat va d6 dé tich hgp. Vi duy, st dung mot mé hinh nhé hon, ré hon
vGi do tré thap hon c6 thé phu hgp hon cho céc ting dung yéu cau phan hai thdi gian
thuc, trong khi mot mé hinh 16n hon, manh mé hon ¢6 thé phi hgp hon cho xit 1y theo

16 hodc cac tac vu suy luédn phtic tap.

Thtr nghiém Véi Cac M6 hinh LLM Khac nhau

Viéc lya chon mot LLM hiém khi 12 mét quyét dinh vinh vién. Khi cAc mé hinh méi va
cai tién dugc phat hanh thudng xuyén, t6t nhat la xay dung ting dung theo cach module
dé c6 thé thay thé cac mo hinh ngdn ngit khac nhau theo thdi gian. Cac prompt va tap
dit liéu thudng c6 thé dugc tai st dung gilia cic mo hinh véi nhiing thay ddi t6i thiéu.
Diéu nay cho phép ban tin dung nhiing tién bo mdi nhat trong mé hinh héa ngdén ngit

ma khong cén phai thiét ké lai hoan toan ing dung ctia minh.

Kha niang dé dang chuyén ddi gilia nhiéu lya chon mé hinh 1a mét ly do
khéac khién t6i yéu thich OpenRouter.

Khi nang cdp 1én mét mo hinh ngdn ngit méi, diéu quan trong la phai kiém tra va xac

nhén ky ludng hiéu ning va chat lugng dau ra ctia n6 d€ dam bao rdng nd dap tng cac
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yéu ciu cua tng dung. Diéu nay c6 thé bao gom viéc huin luyén lai ho#c tinh chinh mé
hinh trén dii liéu chuyén nganh, ciing nhu cip nhat bat ky thanh phén xu6i dong nao

phu thudc vao d4u ra cia mé hinh.

Bang cach thiét ké ing dung vdi hiéu ning va tinh module trong tAm tri, ban c6 thé tao
ra cac hé thong c6 kha ndng mé rong, hiéu qua va hudng t6i tudng lai, c6 thé thich Gng

vGi bdi canh cong nghé moé hinh hoa ngén ngtt dang phat trién nhanh chong.

Hé thong Al Phurc hop

Trude khi két thic phan gidi thiéu cta chung ta, dang d€ dé cap rang trude ndm 2023
va sy bung nd quan tim dén Al sinh thanh dugc chdm ngoi bdi ChatGPT, cac phudng
phép tiép can Al truyén théng thudng dua vao viéc tich hgp cac mo hinh don 1é, dong.
Ngudgc lai, Hé théng Al Phiic hop tin dung cic dudng éng phiic tap cta cac thanh phan

két ndi v6i nhau lam viéc cung nhau dé€ dat dugc hanh vi thong minh.

Ve cét 16i, cac hé thong Al phiic hgp bao gom nhiéu module, m6i module dugc thiét ké
dé thuc hién céc tac vu hodc chiic nang cu thé. Cac module nay cd thé bao gom bo sinh,
bo truy xuat, bd xép hang, bo phan loai va cic thanh phan chuyén biét khac nhau. Bing
cach chia nho hé théng tong thé thanh cac don vi tap trung nho hon, cac nha phat trién

c6 thé tao ra cac kién tric Al linh hoat, c6 kha ning mé rong va dé bao tri hon.

Mot trong nhiing Igi thé chinh cta hé thong Al tong hgp la kha ning két hgp cac diém
manh cta cac ky thuat va mo hinh Al khic nhau. Vi dy, mot hé théng c6 thé st dung
md hinh ngdn ngit 16n (LLM) d€ hi€u va tao ngdn ngii tu nhién, trong khi st dung mot
md hinh riéng biét cho viéc truy xuat thong tin hodc ra quyét dinh dya trén quy tac.
Cach ti€p can theo mo6-dun nay cho phép ban lya chon cac cong cu va ky thuét tot nhat
cho tiing nhiém vu cu thé, thay vi dya vao mét giai phap mot-kich-c3-phu-hgp-tat-ca.
Tuy nhién, viéc xay dung hé thdng Al tong hgp ciing dit ra nhiing thach thic riéng
biét. Dic biét, viéc ddm béo tinh nhit quan va mach lac téng thé trong hoat dong cua

hé thdng doi hoi cac co ché kiém thi, gidm sat va quéan tri manh mé.
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Su ra ddi cta cac LLM manh mé nhu GPT-4 cho phép chung ta tht nghiém
’ v6i hé thong Al tong hgp dé dang hon bao gid hét, béi vi nhiing mé hinh tién
tién nay c6 kha niang ddm nhiém nhiéu vai trd trong mot hé théng tong hop,
nhu phan loai, xép hang va tao ndi dung, bén canh kha ning hiéu ngdn ngit
tu nhién ctia chung. Tinh da ndng nay cho phép cac nha phat trién nhanh
chéng tao mau va l3p lai cac kién tric Al téng hop, mé ra nhiing kha nang

méi cho viéc phat trién Gng dung théng minh.

Cac Md hinh Trién khai cho Hé théng Al Tong hop

Hé théng Al téng hgp c6 thé dugc trién khai st dung nhiéu mé hinh khac nhau, méi
mo hinh dugc thiét ké dé dap ting cic yéu cau va trudng hgp st dung cu thé. Hay cung
kham pha bén mé hinh trién khai ph6 bién: Hoi va Déap, Hé thong Da tac ti/Giai quyét
van dé theo tac tit, Al Dam thoai, va CoPilots.

Hoéi va bap

Heé théng Hoéi va Dap (Q&A) tap trung vao viéc cung cip kha ning truy xuit thong tin
dugc ting cudng bdi kha ning hiéu ctia cac md hinh Al d€ hoat dong nhu mét céng cu
hon hén mét cong cu tim kiém don thuin. Bang cich két hgp cdc md hinh ngdn ngit
manh mé véi cac ngudn kién thiic bén ngoai stt dung Sinh ndi dung véi Truy xuét Tang
cudng (RAG), hé thong Hoi va Dap tranh dugc cac 4o giac va cung cip cac cau tra I6i

chinh xac va phu hgp véi ngit canh cho cac cau hoi cia ngudi dung.

Cac thanh phan chinh ctia hé théng Q&A dua trén LLM bao gom:

« Hiéu va chuyén ddi ciu hoéi: Phan tich cau héi ctia ngudi dung va chuyén déi
ching dé phi hgp hon véi cac ngudn kién thic cd s6.
« Truy xuit kién thic: Truy xuét thong tin lién quan ti cidc nguon di liéu c6 cau

tric hogc phi cu truc dya trén cau hoi da duge chuyén dai.
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« Tao ciu tra 18i: Tao ra cic cau tra 16i mach lac va c6 thong tin béng cach tich hgp

kién thiic da truy xuét v4i kha ning tao ndi dung ctia mé hinh ngdn ngi.

Céc hé thong con RAG dic biét quan trong trong cac linh vic Q&A ndi viéc cung cap
thong tin chinh x4c va cap nhét 1a thiét yéu, nhu hé trg khach hang, quan ly kién thic,

hoac cac ting dung gido duc

Hé thong Pa tac tir/Giai quyét van deé theo tac tlr

Hé théng da tac t, con dugc goi 1a hé théng theo tdc tii, bao gom nhiéu tac ti tu cht
lam viéc ciing nhau d€ giai quyét cac van dé phiic tap. Mdi tac tif c6 mot vai tro cu thé,
tap hgp ky ning va quyén truy cip vao cac cong cu hodc nguon thong tin lién quan.
Thong qua viéc hgp tac va trao ddi thong tin, cac tac ti nay cd thé gidi quyét cac nhiém

vy ma mot tac ti don 1é kho hodc khong thé xt ly duge.

Céc nguyén tac chinh cta hé théng giai quyét van dé da tac ti bao gom:

« Chuyén mén héa: Mai tac ti tap trung vao mot khia canh cu thé cua van dé, tan
dung kha nang va kién thic doc d4o clia minh.

« Hgp tac: Cac tac tu giao tiép va phdi hgp hanh dong dé€ dat duge muc tiéu chung,
thudng thong qua viéc truyén tin nhin hodc b nhd chia sé.

« Kha ning thich ting: Hé thong c6 thé thich nghi véi cac diéu kién hodc yéu ciu

thay d6i bang cach diéu chinh vai tro va hanh vi cta tling tac tu.

Heé théng da tac ti& phu hgp cho cac ting dung doi hdi giai quyét van dé phan tan, nhu
t6i vu hoa chudi cung ting, quan ly giao thong, hoic 1ap ké hoach ting phé khan cip

Al bam thoai

Hé thong Al dam thoai cho phép tudng tac bang ngdn ngii tu nhién gitia ngudi dung va
cac tac tu thong minh. Nhiing hé théng nay két hgp kha nang hi€u ngdn ngii tu nhién,
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quan ly déi thoai va tao ngon ngii dé cung cap trai nghiém dam thoai hap dan va dugc

ca nhan hoa.

Céc thanh phén chinh ctia hé thong Al dam thoai bao gom:

« Nhéan dién y dinh: X4c dinh y dinh cta ngud6i dung dya trén dau vao cua ho,
chéng han nhu dit ciu hoi, dua ra yéu cau hodc bay t6 cam xtc.

« Trich xuit thuc thé: Trich xuat cac thuc thé hogc tham s6 lién quan tit dau vao
ctia ngudi dung, nhu ngay thang, dia diém hoic tén san pham.

+ Quan ly déi thoai: Duy tri trang théi cta cudc hdi thoai, xac dinh phan hoi phu
hgp dya trén y dinh va ngii canh cta ngudi dung, va x@ ly cic tudng tac nhiéu
lugt.

« Tao phan hoi: Tao ra cic phan hoi giong ngudi that bing cach stt dung moé hinh
ngdn ngi, mau hodc phuong phap dya trén truy xuat.

Hé thong Al dam thoai thudng dudc st dung trong chatbot dich vu khach hang, trg ly
40, va giao dién diéu khién bang giong néi. Nhu da dé cap trude do, hau hét cac phuong
phép tiép can, mé hinh va vi dy ma trong cudn sach nay dugc trich xuat truc tiép tu

cong viéc clia toi trén mot hé thong Al dam thoai 16n ¢6 tén 1a Olympia

CoPilots

CoPilots (Trg ly Al) la nhiing trg ly dugc hd trg béi Al lam viéc song song véi ngudi
dung dé€ nang cao ning suit va kha ning ra quyét dinh cta ho. Nhiing hé thong nay
tan dung su két hgp ctia xt Iy ngdn ngii tv nhién, hoc may va kién thic chuyén nganh
dé dua ra cac dé xuat thong minh, ty dong héa cac tac vu va cung cap ho trg theo ngi

canh.

Céc tinh néng chinh cta CoPilots bao gom:

« Ca nhan héa: Thich Gng véi s thich, quy trinh lam viéc va phong cach giao ti€p
cla ting ngudi dung.


https://olympia.chat
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« Hb trg cht dong: Du doan nhu ciu ctia ngudi dung va dua ra cac dé xuat hoic
hanh dong phu hgp ma khong can yéu ciu ro rang.
« Hoc tap lién tuc: Cai thién hiéu suét theo thgi gian bang cach hoc hoi tit phan

héi, tuong tac va di liéu cua ngudi dung.

CoPilots ngay cang dudc st dung trong nhiéu linh vuc, nhu phat trién phan mém (vi
du: hoan thién ma va phat hién 16i), sang tac vin ban (vi du: dé xuét noi dung va chinh

stia), va phan tich di liéu (vi du: cic goc nhin va dé xuit tryc quan hda)

Nhiing m6 hinh trién khai nay thé hién tinh linh hoat va tiém ning cta cic hé thong
Al tong hgp. Béng cach hiéu ro dic diém va trudng hgp st dung ctia tiing mo hinh, ban
c6 thé dua ra quyét dinh sang sudt khi thiét ké va trién khai cac Ging dung théng minh.
Mic du cudn sach nay khong dic biét tp trung vao viéc trién khai cac hé thong Al téng
hgp, nhung hau hét néu khong phai tat ca cic phudng phap va moé hinh tudng ty déu
c6 thé ap dung cho viéc tich hgp cac thanh phan Al riéng 1€ trong qua trinh phat trién
Ung dung truyén thong.

Vai tro trong Hé théng Al Tong hgp

Hé théng Al tong hgp dudc xay dung trén nén tang cac module két néi v6i nhau, moi
module dugc thiét ké dé thuc hién mot vai tro cu thé. Cac module nay lam viéc cung
nhau dé€ tao ra cac hanh vi thong minh va giai quyét cac van dé phic tap. Viéc lam quen
vG8i nhiing vai tro nay rat hitu ich khi ban nghi vé viéc c6 thé trién khai hodc thay thé

cac phan cta Ung dung bang cac thanh phan Al riéng lé.

B0 sinh

B0 sinh c6 trach nhiém tao ra dii liéu hodc ndi dung méi dua trén cic mau da hoc dugc
hodc 1énh d4u vao. Thé gidi Al c6 nhiéu loai b sinh khac nhau, nhung trong béi canh
cac mo hinh ngdn ngii dugc gidi thiéu trong cudn sach nay, bo sinh c6 thé tao ra van

ban giéng con ngudi, hoan thanh cac cu chua hoan chinh, hoc tao ra phan hoéi cho cac
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truy van ctia ngudi dung. Ching déng vai tré quan trong trong céc tac vu nhu tao ndi

dung, sinh hdi thoai va tdng cudng dii liéu.

B0 truy xuat

B truy xudt dudc st dung d€ tim kiém va trich xuat thong tin lién quan ti cac tap di
liéu 16n hodc cd s6 kién thiic. Ching st dung cac ky thuit nhu tim kiém ngi nghia,
khdp tit khoa, hodc do tucng dong vector dé tim cac diém dii liéu pht hgp nhat dya trén
truy van hodc ngii canh cho trude. Bo truy xuat 1a thiét yéu cho cac tac vu doi hoi truy
cap nhanh dén thong tin cy thé, nhu tra 15i cau hoi, ki€m tra su kién, hodc dé xuat noi

dung.

B xép hang

B0 x€p hang c6 trach nhiém sip x€p hodc uu tién mot tap hgp cdc muc dua trén cac tiéu
chi hodc diém s6 lién quan. Ching géan trong s6 hodc diém sé cho tiing muc va sau do
s&p xép chung theo thi ty tudng ing. Bo x€p hang thudng dugc st dung trong cac cong
cu tim ki€m, hé théng dé xuat, hodc bat ky ting dung nao can trinh bay cac két qua phu

hgp nhat cho ngudi dung.

B6 phan loai

Bo phéan loai dugc st dung d€ phan loai hodc gan nhén cho cac diém dit liéu dya trén
céc 18p hodc danh muc dudc dinh nghia trude. Ching hoc ti di liéu huén luyén da duge
gan nhén va sau d6 du doéan 16p cta cac trudng hgp mdi, chua tling thay. Bo phan loai
la nén tang cho céc tac vy nhu phéan tich cam xic, phat hién thu rac, hodc nhén dang

hinh anh, ndi muc tiéu 1a gon mot danh muc cu thé cho méi dau vao.

Cong cu & Tac tur

Ngoai nhiing vai tro c6t 16i nay, hé thong Al tong hgp thudng tich hgp cac cong cy va

tac ti d€ nang cao chiic nang va kha ning thich Gng cta ching:
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« Cong cu: Cong cu la cac thanh phan phin mém hodc API riéng biét thuc hién
cac hanh dong hoic tinh toan cu thé. Ching c6 thé dugc goi bdi cac module khéc,
nhu b sinh ho#c bg truy xuét, d€ hoan thanh cac tac vu phu hoic thu thap thong
tin b6 sung. Vi du vé cong cu bao gom cong cu tim ki€ém web, may tinh, hogc thu
vién truc quan hda di liéu.

« Téc ti: Tac td 1a nhiing thyc thé ty cht c6 kha nidng nhan thic moi trudng cta
ching, dua ra quyét dinh va thyc hién hanh dong dé dat dugc muc tiéu cu thé.
Chung thudng dua vao sy két hgp cta cac ky thuat Al khac nhau, nhu 14p ké
hoach, suy luan va hoc tap, dé hoat dong hiéu qua trong cac diéu kién dong hogc
khong chic chén. Tac ti ¢6 thé dugc stt dung dé mé hinh héa cac hanh vi phiic
tap ho#ic d€ diéu phdi cac hanh doéng ctia nhiéu module trong mot hé théng Al

tong hop.

Trong mot hé thong Al tong hgp thuén tiy, sy tudng tac gitia cac thanh phan nay duge
diéu phoi théng qua céc giao dién va giao thiic truyén théng dugc dinh nghia r6 rang.
Dt liéu chay gitia cac module, v6i dau ra ctia mot thanh phan déng vai tro la dau vao
cho mét thanh phén khéc. Kién tric module nay cho phép tinh linh hoat, kha nang mé
rong va kha ning bao tri, vi cac thanh phan riéng 1é c6 thé dugc cap nhat, thay thé hogc

md rong ma khong anh hudng dén toan bo hé théng.

Béng cach tin dung stic manh cta cac thanh phan nay va sy tuong tac cta ching, hé
thong Al tong hgp co thé giai quyét cac vin dé phic tap trong thé gidi thuc doi hoi sy
két hgp ctia cac kha niang Al khac nhau. Khi chung ta khdm phé cac phudng phap va
md hinh dé€ tich hgp Al vao qua trinh phét trién ing dung, hdy nhé ring cac nguyén
tac va ky thuat tudng tu dugc st dung trong hé thong Al tong hgp c6 thé duge ap dung
dé tao ra cac ting dung thong minh, thich ing va 14y ngudi dung lam trung tam.

Trong cac chuong tiép theo ctia Phén 1, ching ta sé di sdu hon vao cac phudng phap va
ky thuat cé ban dé tich hgp cac thanh phan Al vao qua trinh phat trién ing dung cta
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ban. Tt ky thuat thiét k& 1énh va sinh noéi dung c6 tang cudng truy xuit dén dit liéu tu
phuc hoi va diéu phoéi quy trinh lam viéc thong minh, ching ta sé dé cap dén nhiéu mo
hinh va phudng phap thuc hanh t6t nhat dé gitip ban xay dung cac ting dung dugdc hd
trg bai Al tién tién.



Phan 1: Cac Phuong Phap &
Ky Thuat Co Ban

Phén nay cta cudn sach gidi thiéu cac cach khac nhau d€ tich hgp viéc stt dung Al vao
tng dung cua ban. Cac chuong bao gom nhiéu phudng phap va ky thuét lién quan, ti
nhiing khai niém téng quat nhu Thu hep 1§ trinh va Sinh ndi dung tdng cudng bang
truy xudt cho dén cac y tudng vé viéc lap trinh 16p triiu tugng riéng cta ban trén cac

API hoan thanh hoi thoai LLM.

Muc tiéu cua phan nay la giap ban hiéu dugc cac loai hanh vi ma ban c6 thé trién khai

v6i Al trudc khi di sau vao cAc mau trién khai cu thé - von 1 trong tdm ctia Phan 2.

Céc phudng phép trong Phin 1 dya trén nhiing y tuéng ma t6i da st dung trong ma cta
minh, cic miu c6 dién vé kién tric va tich hgp ting dung doanh nghiép, cliing véi cac
phép 4n du ma t6i da stt dung khi giai thich kha ning ctia Al cho nhiing ngugi khac,

bao gom ca cac bén lién quan trong kinh doanh khong c6 chuyén mon ky thuét.
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“Thu hep 16i di” 4&m chi viéc tap trung Al vao nhiém vu can thuc hién. Téi st dung nd
nhu mot cu than cht méi khi toi cAm thdy thit vong vé viéc Al hanh xt “ngé ngdn”
hodc theo nhiing cach khong mong dgi. Cau than chd nay nhic nhg toi rang that bai c¢6
1& 12 do 16i ctia toi, va téi ¢ 1€ nén thu hep 16i di thém nita.

Nhu cau thu hep 16i di xudt phat ti lugng kién thic khong 16 chita trong cdc mé hinh
ngon ngii 16n, dic biét 14 cic md hinh déng cap thé gidi nhu nhiing mo hinh tit OpenAl
va Anthropic v6i hang nghin ty tham so.
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Viéc ¢ quyén truy cip vao mot pham vi kién thiic rong 16n nhu vay chic chan la manh
mé va tao ra cac hanh vi méi néi nhu ly thuyét vé tdm tri va kha ning 1ap luan theo
cach giong con ngudi. Tuy nhién, khoi lugng théng tin dang kinh ngac dé cing tao ra
nhiing thach thiic khi cin tao ra cac phan hoi chinh x4c va cu thé cho cic 1énh nhat
dinh, d4c biét 1a khi nhiing 1énh d6 dugc ky vong thé hién hanh vi x4c dinh c¢6 thé tich
hgp v§i phat trién phan mém va thuat toan “thong thudng”.

M6t s6 yéu t6 dan dén nhiing thach thiic nay.

Qué Tai Thong Tin: Cac mé hinh ngoén ngii 16n dugc huin luyén trén khéi lugng di
liéu khdng 16 trai rong qua nhiéu linh vyc, ngudn va thdi ky khac nhau. Kién thiic rong
16n nay cho phép ching tham gia vao cic chi dé da dang va tao ra phan hoi dya trén
su hi€u biét rong rai vé thé gidi. Tuy nhién, khi d6i mit v6i mot lénh cu thé, mo hinh
c6 thé gap kho khan trong viéc loc ra thong tin khong lién quan, mau thuan, hoic da 16i
thdi/khéng con phu hgp, dan dén cac phan hai thi€u tap trung hodc do chinh x4c. Tuy
thudc vao viéc ban dang c6 géng lam gi, khéi lugng thong tin mau thudan khéng 16 c6
san trong mo hinh c6 thé dé dang ap dao kha niang cung cap cu tra 15i hodc hanh vi

ma ban dang tim kiém.

Su Mo Ho Ngii Canh: Véi khong gian tiém dn kién thic rong 16n, cdc mo6 hinh ngén
ngti 16n c6 thé gdp phai su md ho khi ¢6 gang hiéu ngit canh cua lénh cta ban. Néu
khong c6 su thu hep hodc huéng dan phit hgp, mé hinh c6 thé tao ra cac phan hai chi
lién quan mot cach gian ti€p ma khong tryc tiép dap Gng y dinh cta ban. Kiéu that bai
nay dan dén cac phan hoi léch chu dé, khong nhat quan, hoic khong dap ting dugc nhu
cau da néu cua ban. Trong trudng hgp nay, thu hep 16i di dé cap dén viéc lam ro ngii
canh, ddm bao ring ngii canh ban cung cip khién mé hinh chi tip trung vao théng tin

lién quan nhat trong kién thic cd ban cta né.

Luu y: Khi ban méi bat dau véi “ky thuat thiét ké 1énh”, ban ¢6 nhiéu kha
nang yéu cau md hinh thyc hién cic viéc ma khéng giai thich ro két qua

mong mudn; can phai luyén tap dé€ khong ma ho!
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Su Khong Nhit Quan Theo Théi Gian: Do cic m6 hinh ngon ngii duge hudn luyén
trén dit liéu dugc tao ra § cac thdi diém khéc nhau, ching cé thé s¢ hitu kién thiic da
16i thdi, bi thay thé, hodc khong con chinh xac. Vi du, thong tin vé céc sy kién hién tai,
kham pha khoa hoc, hoidc tién bd cong nghé c6 thé da phat trién ké tit khi dit liéu hudn
luyén ctia md hinh dugc thu thap. Néu khong thu hep 16i di d€ vu tién cidc ngudén méi
va dang tin cay hon, m6 hinh c6 thé tao ra cic phan hoi dya trén thong tin 16i thdi hozic

khong chinh xac, dan dén sy thiéu chinh xac va khong nhit quan trong két qua dau ra.

Céc Sic Thai Chuyén Nganh Cu Thé: Cac linh vyc va chuyén nganh khac nhau c6
thuat ngii, quy udc va cd s kién thiic riéng. Hay nghi vé hau nhu bat ky TLA (Tu Viét
Tat Ba Chit) nao va ban sé nhan ra rang hau hét ching c6 nhiéu hon mot y nghia. Vi du,
MSK c6 thé am chi Managed Streaming for Apache Kafka cia Amazon, Memorial Sloan
Kettering Cancer Center, hodc hé théng MusculoSKeletal (cd xudng) ciia con ngudi.

Khi mot 1énh yéu ciu chuyén mén trong mot linh vic cu thé, kién thitc chung ctia mo
hinh ngdn ngit 16n c6 thé khong du dé€ cung cap phéan hdi chinh xac va tinh té€. Thu hep
16i di bang cach tap trung vao thong tin chuyén nganh cu thé, thong qua ky thuat thiét
ké 1énh hodc sinh noi dung cé ting cudng truy xuét, cho phép mo hinh tao ra cac phan

hoi phtt hgp hon véi yéu ciu va ky vong cta linh vic cy thé cta ban.

Khéng Gian Tiém An: Réng L&n Khé Twdng
Tuong

Khi toi dé cip dén “khdng gian tiém an” ciia mot mo hinh ngon ngii, t6i dang ndi vé mot
khong gian nhiéu chiéu réng 16n cua kién thiic va théng tin ma mé hinh da hoc dugc
trong qua trinh huan luyén. N6 gidng nhu mét vuong qudc 4n gidu bén trong cdc mang
neural ctia mé hinh, ndi luu trii tit cd cAc mau, méi lién két va biéu dién ciia ngén ngil.
Hay tuéng tugng ban dang kham pha mét lanh thé rong 16n chua duge kham pha, day
nhiing nit két néi ching chit. Mdi nit dai dién cho mot manh thong tin, mot khai niém,

hodc mot moi quan hé ma mé hinh da hoc duge. Khi ban diéu hudng qua khong gian
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nay, ban sé thdy mot s6 nit gan nhau hon, cho thdy mét két ndi manh meé hodc sy tudng

dong, trong khi nhiing nut khac ¢ xa hon, ggi y mot moi quan hé yéu hon hodc xa hon.

Théach thiic v6i khong gian tiém 4n 14 n6 vo cung phiic tap va c¢6 nhiéu chiéu. Hay tuéng
tugng noé rong 16n nhu vi try vat ly ca chung ta, v6i cac cum thién ha va nhiing khoang

khong gian rong ménh méng khong thé tusng tugng dugc & giita ching.

Bdi vi nd chita hang nghin chiéu, khong gian tiém 4n khong thé dugc con ngudi quan
sat hay dién giai truc tiép. P6 1a mot biéu dién triiu tugng ma mo hinh st dung ndi bo
dé xtt ly va tao ra ngdn ngii. Khi ban cung cdp mot prompt dau vao cho mé hinh, vé ¢
ban n6 4nh xa prompt d6 vao mot vi tri cu thé trong khong gian tiém 4n. Sau do, mo
hinh st dung thong tin xung quanh va céc két ndi trong khong gian d6 d€ tao ra phan
hoi.

Vén dé 1a, mo hinh da hoc duge mot lugng thong tin khdng 16 tit dit liéu huan luyén
ctia no, va khong phai tat ca déu lién quan hodc chinh xac cho mot nhiém vu cu thé. D6
12 1y do tai sao viéc thu hep dudng dan tré nén quan trong. Bang cach cung cip huéng
dan 1o rang, vi du va ngii canh trong prompt ctia ban, vé cé ban ban dang huéng dan
md hinh t4p trung vao cic viing cu thé trong khong gian tiém &n c6 lién quan nhét dén

dau ra mong mudn cua ban.

Mot cach khac dé nghi vé diéu nay 1a nhu viéc st dung dén roi trong mét bao tang hoan
toan t6i. Néu ban da tling dén tham Louvre hodc Bao tang Nghé thuat Metropolitan,
thi d6 la quy mo ma t6i dang noi dén. Khong gian tiém 4n 1a bao tang, chta day vo so
vt thé va chi tiét. Prompt ctia ban la dén roi, chi€u sang céc khu vic cu thé va thu hut
su cht y ctia md hinh dén nhiing thong tin quan trong nhét. Khong c6 su huéng dan
d6, mo hinh c6 thé di lang thang v6 dinh trong khong gian tiém 4n, thu thap thong tin

khong lién quan hogc mau thuén trén dudng di.

Khi lam viéc v6i cac mo hinh ngén ngii va tao prompt, hay ghi nhé khai niém vé khong
gian tiém dn. Myc tiéu cta ban 1a diéu huéng hiéu qua trong canh quan kién thic rong
16n nay, dan dit mé hinh huéng t6i thong tin chinh xac va lién quan nhét cho nhiém

vu ctia ban. Bing cach thu hep dudng dan va cung cip huéng dan rd rang, ban c6 thé
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khai thac toan bo tiém ning cta khong gian tiém 4n ctia mé hinh va tao ra cac phan hoi
chét lugng cao, mach lac.

Mc du cdc md ta trude day vé md hinh ngdn ngii va khong gian tiém 4n ma ching diéu
hudéng c6 vé hai ky diéu hoic tritu tugng, diéu quan trong 14 phai hiéu ring prompt
khéng phai la than chi hay ciu than chd. Cach thic hoat déng clia m6 hinh ngén ngi

dua trén cdc nguyén tic cua dai s6 tuyén tinh va ly thuyét xac suat.

Vé cot 161, mo6 hinh ngdn ngii la cac mo hinh x4c suat clia van ban, giéng nhu cach dudng
cong chudng la mét mé hinh thong ké cta dit liéu. Ching dugc huén luyén théng qua
mot qua trinh goi 1a mo hinh hda ty hoi quy, trong d6 mé hinh hoc cach dy doan xac
suat cta ti tiép theo trong mét chudi dua trén cac ti diing trudc né. Trong qué trinh
huan luyén, mé hinh bit dau véi cac trong s6 ngau nhién va dan dan diéu chinh ching
dé gan x4c sudt cao hon cho vin ban giéng véi cAc mau thuc t&€ ma n6 da duge huin

luyén.

Tuy nhién, viéc coi md hinh ngdn ngli nhu cic mo hinh théng ké don gian, nhu hoéi quy
tuyén tinh, khong cung cip truc gidc tot nhat dé€ hi€u hanh vi ctia chung. Mot phép so
sanh phu hgp hon la coi ching nhu cac chudng trinh x4c sudt, 1a cic mé hinh cho phép

thao tac v4i céc bién ngau nhién va c6 thé biéu dién cdc méi quan hé thong ké phiic tap.

Céac chuong trinh xac sut c6 thé dugc biéu dién bang mé hinh db thi, cung cap cach
truc quan dé€ hiéu cac phu thudc va moi quan hé gitia cic bién trong mé hinh. Géc¢ nhin
nay c6 thé cung cap nhiing hiéu biét quy gia vé cach hoat dong ctia cic m6 hinh tao vin

ban phic tap nhu GPT-4 va Claude.

Trong bai bao “Language Model Cascades” ctia Dohan va cong sy, cc tac gia di sdu vao
chi tiét vé cach cac chudng trinh xac sut c6 thé duge ap dung cho mé hinh ngén ngii.
Ho cho thay cach khuon khé nay c6 thé dugc sit dung dé€ hiéu hanh vi cia cidc md hinh
nay va huéng dan viéc phat trién cac chién lugc prompt hiéu qua hon.

Mot hiéu biét quan trong tit géc nhin xac sudt nay la mo hinh ngon ngi vé ¢ ban tao
ra mot cong thong tin dén mot v tru song song ndi cic tai liéu mong mudn ton tai. Mo

hinh gén trong s6 cho tat ca cac tai liéu c6 thé dya trén xac suit ctia ching, tit d6 thu
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hep hiéu qua khong gian cac kha niang d€ tp trung vao nhiing tai liéu lién quan nhat.

WG

Diéu nay dua ching ta tré lai chu dé trung tam vé “thu hep dudng dan.” Muc tiéu chinh
cua viéc dua ra prompt 1a diéu kién hoa mo hinh xéc suat theo cach tap trung khéi lugng
dy doan cta nd, thu hep vao théng tin hodc hanh vi cu thé ma ching ta muén thu duge.
Béng cach cung cip cac prompt dugc tao ra can than, chung ta c6 thé huéng dan mo
hinh diéu huéng khong gian tiém 4n hiéu qua hon va tao ra cac du ra lién quan va

mach lac hon.

Tuy nhién, diéu quan trong cin ghi nhé la m6 hinh ngén ngii cudi cung bi giéi han béi
thong tin ma né da dudc huin luyén. Mic du n6 c6 thé tao ra vin ban tudng ty nhu céc
tai liéu hién c6 hodc két hgp y tudng theo cidch mdi, n6 khong thé tao ra thong tin hoan
toan mdi tui con s6 khong. Vi dy, chiing ta khong thé ky vong mé hinh cung cip phucng
phép chiia bénh ung thu néu phudng phap dé chua dugc phat hién va ghi lai trong dit

liéu huén luyén cta no.

Thay vao d6, diém manh cia mé6 hinh ndm 6 kha ning tim kiém va tong hgp thong tin
tuong tu vGi nhitng gi ching ta dua vao prompt. Bing cich hiéu dugc ban chat xac suat
ctia nhiing md hinh nay va cach st dung prompt dé€ diéu kién héa dau ra, ching ta c6
thé tan dung hiéu qua hon khéa nang cta ching d€ tao ra nhiing hiéu biét va ndi dung
¢ gia tri.

Hay xem xét cac prompt dudi day. Trong prompt dau tién, ttt “Mercury” diing mét minh
6 thé 4m chi hanh tinh, nguyén t6 hoa hoc, hodc vi than La M3, nhung kha nang cao
nhit 12 hanh tinh. That vy, GPT-4 da dua ra mot cu tra 16i dai bit ddu bang Sao Thiy
la hanh tinh nhé nhdt va gan Mdt Troi nhdt trong Hé Mdt Trdi.... Prompt thi hai dé
cap cu thé dén nguyén t6 hoa hoc. Prompt thit ba dé cap dén nhan vat than thoai La M3,

ndi ti€ng véi toc do va vai tro 1a st gia cta cic vi than.
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# Prompt 1

Tell me about: Mercury

# Prompt 2
Tell me about: Mercury element

# Prompt 3
Tell me about: Mercury messenger of the gods

Béang cach thém vao chi mot vai ti, chung ta da hoan toan thay doi cach Al phan Gng.
Nhu ban s€ hoc trong phan sau ctia cudn sach, nhiing ky thuét thiét ké prompt phic
tap nhu prompt n-shot, dau vao/dau ra c6 cdu tric, va Chudi Suy luén chi don gian la

nhiing cach thong minh d€ diéu chinh dau ra cia mé hinh.

Vi vay, vé co ban, nghé thuit prompt engineering la vé viéc hiéu cach diéu hudéng trong
khong gian xac suat rong 16n cta kién thiic mé hinh ngén ngit dé€ thu hep con dudng

dan dén thong tin hogc hanh vi cu thé ma chung ta tim kiém.

D36i v6i nhiing doc gia co nén tang toan hoc viing chic, viéc hiéu cidc mo hinh nay dva
trén nguyén ly cta ly thuyét xac sudt va dai s6 tuyén tinh chic chan sé gidp ich! Con
ddi vGi nhiing ngudi mudn phat trién cac chién luge hiéu quéa dé tao ra két qua mong

muén, hay giit cach tiép can truc quan hon.

Lam Thé Nao Con Pudong Pugc “Thu Hep”

Dé giai quyét nhiing thach thic ctia viéc ¢4 quéa nhiéu kién thic, ching ta st dung céc
k¢ thuét giup dinh hudng qua trinh tao ra cia mé6 hinh ngén ngii va tap trung su chu y
ctia n6 vao nhiing thong tin chinh xac va phi hgp nhat.

Dudi day la nhiing ky thuat quan trong nhét, theo thi tu khuyén nghi, nghia la ban nén
tht Prompt Engineering trudc, sau d6 dén RAG, va cudi cung, néu can thiét, méi dén
fine tuning.

Prompt Engineering Céch tiép cin cd ban nhat la tao ra cac prompt bao gobm hudng

dan cu thé, rang budc, hodc vi du dé dinh hudéng viéc tao ra phan héi ctia mé hinh.
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Chudng nay dé cip dén nhiing kién thic cd ban vé Prompt Engineering trong phén tiép
theo, va ching ta sé dé cap dén nhiéu mau prompt engineering cu thé trong Phén 2 cia
cudn sach. Nhitng mau dé bao gom Tinh loc Prompt, mot ky thuat tap trung vao viéc
tinh chinh va t&i uu héa prompt dé trich xuat nhiing thong tin ma Al coi 12 phu hgp va

suc tich nhAat.

Tang cudng Ngii canh. Truy xuit dong thong tin lién quan ti cd s6 kién thiic hoic tai
liéu bén ngoai d€ cung cap cho mo hinh ngi canh tap trung tai thdi diém duge prompt.
Céc ky thuat ting cudng ngii canh phd bién bao gom Retrieval-Augmented Generation
(RAG). Cac mo hinh “tryc tuyén” nhu nhiing moé hinh duge cung cip bdi Perplexity cd
kha ning tdng cudng ngit canh clia ching bang két qué tim kiém internet theo thdi gian

thuc.

Mic du rat manh mé, cac LLM khong dugce huan luyén trén b dii liéu doc

P d4o cta ban, c6 thé 1a riéng tu hodc dic thu cho van dé ban dang c6 ging
giai quyét. Cac ky thuat Tang cudng Ngit canh cho phép ban cung cép cho
LLM quyén truy cap vao dit liéu ding sau cac API, trong cd s6 dit liu SQL,
hogc bi ket trong cac tép PDF va bai thuyét trinh.

Fine-Tuning hodc Thich {ing Mién Huén luyén mo hinh trén cac bo di liéu chuyén
biét d€ chuyén mon hoa kién thiic va kha niang tao ra cho mot nhiém vu hoic linh vuc

cu thé.

Giam Nhiét d

O

Nhiét d6 la mot siéu tham s6 dude st dung trong cac mé hinh ngén ngli dua trén
transformer dé kiém soat tinh ngau nhién va sang tao ctia vin ban dugc tao ra. Pay
la mot gia tri ti 0 dén 1, trong do gia tri thdp hon lam cho d4u ra tip trung va xac dinh

hon, trong khi gia tri cao hon lam cho né da dang va khé du doan hon.

Khi nhiét d6 dugc dét 1a 1, mo hinh ngdn ngii tao ra vin ban dya trén phin phoi xac
suat day du cua token ti€p theo, cho phép cac phan hoi sang tao va da dang hon. Tuy


https://perplexity.ai
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nhién, diéu nay ciing c6 thé dan dén viéc mo hinh tao ra vin ban it lién quan hozc kém

mach lac hon.

Mit khac, khi nhiét do dugc dat la 0, mo6 hinh ngon ngti luén chon token c6 xac suét
cao nhit, hiéu qua 13 “thu hep con dudng” cta nd. Hau hét cic thanh phan Al cta toi
déu st dung nhiét do dit ¢ hodc gan 0, vi nd tao ra cic phan hoi tap trung va du doan
dudc hon. biéu nay dic biét hitu ich khi ban mudén mé hinh tudn theo huéng dan, chu
y dén cac ham da dudgc cung cap, hoic don gian la can cac phan héi chinh xac va phu

hgp hon so v6i nhiing gi ban dang nhan dugdc.

Vi dy, néu ban dang xay dung mot chatbot cin cung cip thong tin thuc t€ ban c6 thé
mudn dit nhiét do ¢ gia tri thdp hon dé€ dam bao cic phéan hoi chinh xac va ding chu
deé hon. Ngugc lai, néu ban dang xay dung mot trg ly viét sang tao, ban c6 thé mudn dit

nhiét do & gia tri cao hon dé khuyén khich dau ra da dang va giau tri tudng tugng hon.

Siéu tham s6: Cac NGt va Nam Diéu chinh ctia Suy luan

Khi lam viéc v8i cdc mo hinh ngon ngii, ban sé thudng xuyén gap thut ngit “siéu tham
$6”. Trong bdi canh suy luan (tdc 13, khi ban dang st dung mé hinh dé tao ra phan hoi),
siéu tham s3 giéng nhu cdc nit va ndm diéu chinh ma ban c6 thé tinh chinh d€ kiém
soat hanh vi va dau ra cia m6 hinh.

Hay tudng tugng no giéng nhu viéc diéu chinh cai dat trén mét may moc phic tap.
Gidng nhu viéc ban c6 thé xoay mot num d€ diéu chinh nhiét do hodc bat mot cong téc
dé thay d6i ché do hoat dong, siéu tham s6 cho phép ban diéu chinh tinh vi cach mé

hinh ngén ngii xt ly va tao ra van ban.
Mot s6 siéu tham s6 phd bién ban sé gip trong qua trinh suy luan bao gom:
« Nhiét do: Nhu vita dé cap, tham s6 nay kiém soat tinh ngau nhién va sang tao ctia

van ban dudc tao ra. Nhiét d6 cao hon dan dén dau ra da dang va khé doan hon,

trong khi nhiét d6 thap hon tao ra phan hoi tip trung va co tinh xac dinh hon.
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« Liy mau Top-p (nucleus): Tham s6 nay kiém soat viéc Iya chon tap hgp nho nhat
céc token c¢6 tong xac suit vugt qua mot ngudng nhat dinh (p). N6 cho phép tao

ra dau ra da dang hon trong khi van duy tri tinh mach lac.

« Liy mau Top-k: K§ thuat nay chon k token tiép theo c6 kha ning xuit hién cao
nhét va phan phdi lai khéi xac suét gitta ching. N6 ¢6 thé gitp ngan mé hinh tao

ra cac token c6 xac sut thap hodc khong lién quan.

« Phat tin suit va phat su hién dién: Nhiing tham s6 nay phat moé hinh khi lip lai
céc ti hodc cum ti qua thudng xuyén (phat tan suat) hodc tao ra cac tu khong ¢
trong prompt dau vao (phat sy hién dién). Bang cach diéu chinh cac gia tri nay,

ban c6 thé khuyén khich m6 hinh tao ra dau ra da dang va phu hgp hon.

« D¢ dai toi da: Siéu tham s6 nay dat gi6i han trén cho s6 lugng token (tU hodc tu
phu) ma mo hinh c6 thé tao ra trong mot phan hoi don 1&. N6 giip kiém soat do

dai va suc tich ctia van ban dugc tao ra.

Khi thit nghiém vdi cic cai dit siéu tham s6 khac nhau, ban sé thiy ring ngay ca nhiing
diéu chinh nho cting c6 thé tao ra tac dong dang ké dén dau ra cia mo hinh. N6 gidng
nhu viéc tinh chinh mot cong thiic ndu dn — mét chit mudi nita hodc thdi gian niu lau

hon mét chit cd thé tao nén sy khac biét trong mén &n cudi cling.

Diéu quan trong 1a phai hiéu cich méi siéu tham s6 dnh huéng dén hanh vi cia mé hinh
va tim ra sy can bang phu hgp cho nhiém vu cu thé ctia ban. Diing ngai thi nghiém véi
céc cai dat khac nhau va xem ching anh hudng nhu thé nao dén van ban dudc tao ra.
Theo thdi gian, ban sé& phét trién tryc giac vé viéc nén diéu chinh siéu tham s6 nao va

lam thé nao dé dat dudc két qua mong mudn.

Bang cach két hgp viéc st dung cic tham s6 nay véi ky thuat thiét ké prompt, sinh ndi
dung c6 tang cudng truy xudt va tinh chinh, ban c6 thé thu hep hiéu qua con dudng va
huéng ddn mo hinh ngén ngii tao ra cac phan hoéi chinh xac, phtt hgp va c6 gia tri hon
cho trudng hgp stt dung cu thé cta ho.
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M6 hinh thé va M6 hinh duwoc tinh chinh theo
huwéng dan

Mo hinh tho la phién ban chua dugc tinh chinh, chua dugdc huan luyén cta cic LLM.
Hay tudng tugng ching nhu mot tdm vai trang, chua bi anh hudng béi viéc huan luyén
cu thé dé hiéu ho#c lam theo huéng dan. Ching dugc xay dung dua trén lugng dif liéu
khéng 16 ma chiung dugce huén luyén ban dau, c6 kha ning tao ra nhiéu loai dau ra khac
nhau. Tuy nhién, néu khéng c6 céc 16p tinh chinh theo huéng dan bé sung, phan hoi
ctia ching c6 thé kho doan va doi hoi cac prompt dugc thiét ké tinh vi, can than hon dé
hudéng chung t8i dau ra mong mudn. Lam viéc v8i mé hinh thé giong nhu viéc ¢ ging
khai thac théng tin ti mot ngugi viia thong minh vita ngé ngén, ngudi c6 mot lugng
kién thiic khéng 16 nhung hoan toan thiéu tryc gidc vé nhiing gi ban dang hoi trit khi
ban cuc ky chinh xac trong huéng dan ctia minh. Chung thudng giéng nhu mot con vet,
trong chiing muc ban khién ching néi diéu gi d6 cé y nghia, thi thudng dé chi la 13p lai

diéu gi d6 ma né da nghe ban néi.

Mit khac, cac mo6 hinh dugc tinh chinh theo huéng dan da trdi qua nhiéu vong huan
luyén dugc thiét ké dic biét dé hiéu va lam theo huéng dan. GPT-4, Claude 3 va nhiéu
mo hinh LLM phé bién khac déu dugc tinh chinh theo huéng dan mét cach ky ludng.
Qua trinh huén luyén nay bao gom viéc cung cap cho md hinh cac vi du vé huéng dan
ciing v6i két qua mong muén, hiéu qua trong viéc day mé hinh cach dién giai va thuc
hién nhiéu loai 1énh khac nhau. Két qua 13, cdc m6 hinh dugc tinh chinh theo hudng
dan c6 thé dé dang hiéu y dinh ding sau mot prompt va tao ra cac phan hoi phu hgp
chit ché v6i mong dgi ctia ngudi dung. Diéu nay khién chung than thién véi ngudi dung
hon va dé 1am viéc hon, dic biét 1a déi v6i nhiing ngudi c6 thé khong cé thdi gian hoic

chuyén mon dé tham gia vao viéc thiét ké prompt phic tap.
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M6 hinh thé: Tam vai trang chua duorc loc

Céac md hinh tho, nhu Llama 2-70B hodc Yi-34B, cung cidp quyén truy cap khong dugc
loc vao khé niang ctia md hinh hon nhiing gi ban c6 thé da quen khi thit nghiém véi cac
LLM phd bién nhu GPT-4. Nhiing mé hinh nay khong dudc tinh chinh trude dé€ tuan
theo cac huéng dan cu thé, cung cap cho ban mét tdm vai tréng dé truc tiép diéu chinh
dau ra ctia mo hinh thong qua viéc thiét ké prompt cin than. Cach tiép can nay doi hoi
su hiéu biét sau sac vé cach tao ra cic prompt huéng dan Al theo huéng mong muén ma
khong can huéng dan rd rang. N6 giéng nhu viéc c6 quyén truy cap truc ti€p vao cac
16p “thd” cua Al cd ban, ma khong c6 bat ky 16p trung gian nao dién giai hodc huéng

dan phan héi ctia mo hinh (do d6 c6 tén goi nhu vay).
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Obie

Abbott: You throw the ball to first base.
Costello: Then who gets it?
Abbott: Naturally.

Costello: Naturally.
Abbott: Now you've got it.
Costello: | throw the ball to Naturally.

# Mixtral 8x22B (base) 4

| can see a huge variety of things. | can process information, understand

language, reason, learn and apply knowledge, recognize patterns, plan, act v
creatively, make predictions, judge, interact with the environment, identify ~
emotions, make decisions...

~96.3 tokens/s

Obie

Ml Do you recognize what | said?

# Mixtral 8x22B (base) 4
No, this time | don't.

By the way, as a test for our meeting, I'm going to show you some photos and |~
want you to tell me what they represent. Are you ready?

~50.1 tokens/s

Hinh 3. Kiém tra mot mé hinh gdc béng cich st dung mét phan tiéu phidm kinh dién "'Who’s on First’
cta Abbott va Costello

Théch thiic v6i cac md hinh géc nim & xu huéng roi vao cac mau 13p lai hoic tao ra
dau ra ngau nhién. Tuy nhién, v6i viéc thiét ké 15i nhic ti mi va diéu chinh cac tham s6
nhu hinh phat 13p lai, cic m6 hinh géc c6 thé dugc dan dét dé tao ra noi dung doc dao
va sang tao. Qua trinh nay khong phéi khong c6 su danh d6i; trong khi cac mé hinh gdc

mang lai sy linh hoat vo song cho d6i m&i, ching doi héi muc d6 chuyén mén cao hon.
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Obie

Abbott: You throw the ball to first base.
Costello: Then who gets it?
Abbott: Naturally.

Costello: Naturally.
Abbott: Now you've got it.
Costello: | throw the ball to Naturally.

. GPT-4 Turbo Preview [4

This conversation piece between Abbott and Costello is from their famous comedy sketch
called "Who's on First?" known for its rapid-fire verbal exchange and plays on words,
particularly focusing on the confusing names of the baseball players. In the sketch, Abbott
tries to explain to Costello the names of the players on a baseball team, but the names
themselves sound like questions or statements (Who, What, | Don't Know, Because, etc.),
leading to a series of comedic misunderstandings.

~42.7 tokens/s

Hinh 4. D€ so sdnh, day 1a cing mot 16i nhic mo hé dugc dua vao GPT-4

M6 hinh dugc tinh chinh theo huéng dan: Trai nghiém c6
dinh huéng

Cac m6 hinh dugc tinh chinh theo huéng dan dugc thiét ké dé hiéu va lam theo cac
huéng dan cu thé, gitip ching than thién véi ngudi dung hon va dé tiép can hon cho
nhiéu tng dung khac nhau. Chung hiéu cé ché ctia mot cude hoi thoai va viéc ching
nén ngling tao ra khi dén lugt néi chuyén cia ching. D3i v6i nhiéu nha phat trién, dic
biét 14 nhiing ngudi lam viéc véi cac Gng dung don gian, cic mé hinh dudc tinh chinh

theo huéng dan cung cip mot gidi phap thuén tién va hiéu qua.

Qua trinh tinh chinh theo huéng dan bao gom viéc huan luyén mé hinh trén mot kho
dii liéu 16n cac 161 nhic huéng dan va phan héi do con ngudi tao ra. Mot vi du dang
chi y 1a bo dii liéu ma nguén ma databricks-dolly-15k dataset, chtia hon 15.000 cap 16i
nhic/phan hodi dugc tao bdi nhan vién Databricks ma ban c6 thé ty minh ki€m tra. Bo

dii liéu bao gom tam loai huéng dan khéac nhau, bao gom viét sang tao, tra 16i cau héi


https://huggingface.co/datasets/databricks/databricks-dolly-15k
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dong va mé, tom tit, trich xuat thong tin, phan loai, va dong nio.

Trong qua trinh tao dii liéu, nhiing ngudi dong gop dudc cung cap hudng dan veé cach
tao 15i nhic va phan hodi cho tling loai. Vi dy, d6i v6i cadc nhiém vu viét sang tao, ho
dugc huéng dan dua ra cac rang budc, chi dan hogc yéu cau cu thé dé dinh huéng dau
ra cia md hinh. Péi véi viéc tra 16i cau hoi dong, ho dugc yéu cau viét cac cau hoi can
céu tra 16i chinh xac vé mat thuc té€ dua trén mot doan Wikipedia cho trudc.

Bo dii liéu thu duge dong vai trd nhu mot ngudn tai nguyén quy gia dé tinh chinh céc
m6 hinh ngon ngfi 16n d€ thé hién kha ning tuong tac va thuc hién theo huéng dan ctia
cic hé thong nhu ChatGPT. Thong qua viéc huén luyén trén nhiéu loai huéng dan va
phan hoi do con ngudi tao ra khac nhau, mé hinh hoc céch hiéu va lam theo céc chi dan

cu thé, gitp no thanh thao hon trong viéc xu ly nhiéu loai nhiém vu khac nhau.

Ngoai viéc tinh chinh tryc tiép, cac 16i nhic huéng dan trong cac bo dii liéu nhu
databricks-dolly-15k ciing c6 thé dugc st dung d€ tao dii liéu tong hgp. Bang cach gui
cac 16i nhic do ngudi déng gop tao ra nhu cac vi du hoc it mau cho mét mé hinh ngoén
nglt mé 16n, cac nha phat trién c6 thé tao ra mot kho huéng dan 16n hon nhiéu trong
mdi loai. Phuong phap nay, dugc néu trong bai bao Self-Instruct, cho phép tao ra cac
md hinh thuc hién theo huéng dan manh mé hon.

Hon niia, cic huéng dan va phéan hai trong nhiing tap dii liéu nay c6 thé dugc bé sung
thong qua cic ky thuat nhu dién giai lai. Béng cach dién dat lai mdi cau lénh hodc phan
héi ngén va lién két vin ban két qua v6i mau dif liéu chuan tuong ting, cac nha phat
trién c6 thé dua vao mot hinh thic chuén héa gitp ning cao kha nang thuc hién theo

huéng dan ctia mé hinh.

Su dé dang trong viéc st dung cac mo hinh dugc tinh chinh theo huéng dan di kém véi
viéc danh d6i mot s6 tinh linh hoat. Nhitng mé hinh nay thudng bi kiém duyét nghiém
ngit, dieu nay c6 nghia 1a ching c6 thé khong phai lic nao ciing cung cip duge miic d6
tu do sang tao can thiét cho mat s6 tac vu nhat dinh. Pau ra cta ching chiu anh hudng

manh mé béi nhiing dinh kién va han ché vén c6 trong dii liéu tinh chinh cua ching.

Mic du c6 nhiing han ché nay, cic m6 hinh dugc tinh chinh theo huéng dan ngay cang
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tré nén phd bién nhd vao tinh than thién véi ngugi dung va kha niang xt ly nhiéu loai
tac vu khac nhau ma khong cin nhiéu ky thuét thiét ké cu 1énh. Khi c6 thém nhiéu tap
dii lieu huéng dan chét lugng cao, ching ta c6 thé ky vong sé thdy nhiing cai tién hon

nita vé hiéu suét va tinh linh hoat cta nhiing moé hinh nay.

Chon Loai Md Hinh Phui Hgp cho Duw An clia Ban

Quyét dinh gitta m6 hinh cd s6 (thd) va mo hinh dugc tinh chinh theo huéng dan cudi
cung phu thudc vao cac yéu cau cy thé ctia dy 4n ctia ban. Déi véi cac tac vu doi hoi
miic d6 sang tao va doc d4o cao, cdc mo hinh cd sd cung cip mot cong cu manh mé cho
su d6i méi. Nhiing mé hinh nay cho phép cac nha phét trién kham pha toan bo tiém
nang ctia cic mo hinh ngdn ngii 16n, mé rong gidi han cta nhiing gi c6 thé dat dugc
thong qua cac ting dung dua trén Al, nhung ching doi hoi cach tiép can truc tiép hon
va sy sén sang thii nghiém. Nhiét d6 (Temperature) va céac cai dit khac c¢6 anh huéng
16n hon nhiéu trong cac mo hinh ¢d s6 so v6i cac mé hinh dugc tinh chinh theo huéng

dan.

B4t clt diéu gi ban dua vao cau lénh déu la nhiing gi mo hinh ¢d s§ sé ¢d ging
’ lap lai. Vi vay, vi du nhu néu cu lénh cta ban 13 mét ban ghi tro chuyén,
md hinh tho sé ¢d géng tiép tuc cudc tro chuyén d6. Tuy thudc vao gidi han
token t3i da, nd sé khong chi tao ra tin nhén ti€p theo trong cudc tro chuyén,

ma c6 thé sé ti tao ra cd mot cudc hoi thoai véi chinh né!
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Oble

Original: The movie was not very good.

Improved: The movie, with its weak storyline and uninspired acting, left me feeling
thoroughly unengaged, as it failed to evoke the excitement and emotion | typically seek in a
cinematic experience.

Original: The food at the restaurant was okay.

Improved: While the restaurant had an extensive menu and a pleasant ambiance, | found the
dishes to be merely satisfactory, lacking the flavorful and memorable culinary experience |
had hoped for, given its reputation.

Original: The weather today was kind of meh.

Improved: Today's weather could best be described as unremarkable, with a lackluster mix
of overcast skies and intermittent light rain, failing to offer the vibrant sunshine or dramatic
storms that often make a day memorable.

Original: The party was not as fun as | ex

Improved: Despite my high expectations, the party turned out to be rather underwhelming,
as the energy in the room remained subdued, and the activities failed to spark the lively
atmosphere | had envisioned, leaving me somewhat disappointed.

Original: Her performance in the play was not that great.

Improved: Regrettably, her portrayal in the play lacked the depth, passion, and authenticity
that | had eagerly anticipated, ultimately falling short of delivering the captivating and
emotionally resonant character interpretation the role demanded.

Original: This ice cream sucks!
Improved:

Mixtral 8x7B (base) &

The ice cream, with its lackluster flavor and texture, failed to meet my expectations, leaving
me disappointed and yearning for a more satisfying and indulgent frozen treat.

£

Hinh 5. Vi du vé Viét lai Cau véi Few-Shot Completion tii Mixtral 8x7B (co s6)

Trong qua trinh chuan bi vi du vé Viét lai Cau § trén cta ngudi dung Reddit phree_-
radical, t6i chi c6 thé nhan dugc két qua kha dung sau nhiéu thi nghiém véi cac cai dat
tham s6, cudi cung da chon: Nhiét d6 0.08, Top P: 0.2, Top K: 1, va Hé s6 Phat Lap lai:
1.26.


https://www.reddit.com/user/phree_radical/
https://www.reddit.com/user/phree_radical/
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Viéc c6 ging st dung phudng phap nay v6i mot mo hinh cd sé trong moi trudng san
xudt sé kha phtc tap do anh huéng manh mé ctia tham s6 max_tokens. Dat né qua
ngédn va dau ra sé bi cat ngan. Dit dai hon mitc mé hinh cin cho dau ra mong muén,

va no sé tiép tuc tao ra thém cac vi du khong c6 thit.

Két luén 1a tri khi ban thuc su can kiém soat hoan toan va khong bi ki€ém duyét, cic mo
hinh dugc tinh chinh theo huéng dan c6 thé don gian héa dang ké quy trinh phat trién
ctia ban. D€ nhan manh diém nay, day la phan hoi cia Mixtral 8x7B véi cing mot cau

lénh, nhung Ian nay 1a phién ban dudc tinh chinh theo huéng dan:

Tai rat ti€c phai thong bao ring kem khong dap ting dudc ky vong cta t6i, vi
n6 thiéu di két cdu béo ngdy, min mang va hudng vi tuyét v4i ma téi thudng
lién tudng dén mot moén trang miéng chit lugng cao. Toi da hy vong c6 duge

mot trai nghiém tha vi va hai long hon.

Dang chu y la t6i da c6 thé d€ gidi han max tokens ¢ muic 500, va mo hinh da dang tin

cay diing lai 6 cudi dau ra mong mudn ma khong tao ra thém cac vi du khéng thuc té.

Ky thuat Thiét ké Prompt

Khi ban bit dau 4p dung Al vao cac dy 4n ctia minh, ban sé nhanh chong nhén ra ring
mot trong nhiing k§ ndng quan trong nhat ban can phai thanh thao la nghé thuéat thiét
ké prompt. Nhung k§y thuét thiét ké prompt chinh xac 1a gi, va tai sao n6 lai quan trong

dén vay?

Ve cot 161, ky thuét thiét k&€ prompt 1a qua trinh thiét ké va tao ra cac prompt dau vao
ma ban cung c&p cho m6 hinh ngén ngtt d€ dinh hudng dau ra cta né. D6 l1a viéc hiéu
cach giao ti€p hiéu qua véi Al, st dung két hgp cac huéng dan, vi du va ngii canh dé

diéu hudéng mo hinh tao ra phan héi mong muén.

Hay tuéng tugng nd giong nhu viéc tro chuyén vi mot ngudi ban rat thong minh nhung

hai thich nghia den. D€ tin dung t6i da cudc tucong téc, ban can phai rd rang, cu thé va
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cung cip du nglt canh dé ddm bao rang ban ctia ban hiéu chinh xac nhiing gi ban dang
yéu cau. D¢ 1a lac ky thuat thiét ké prompt phat huy tac dung, va du c6 vé dé dang lic

dau, tin t6i di, nd can rat nhiéu thuc hanh dé thanh thao.

Cac Thanh phan Co ban ctia Prompt Hiéu qua

Dé bit dau thiét ké prompt hiéu qua, trudc tién ban can hiéu cac thanh phan chinh tao

nén mot dau vao dugc thiét ké tot. Dudi day la mét s thanh phén cd ban thiét yéu:

1. Huéng dan: Cac huéng dan ré rang va ngin gon cho m6 hinh biét ban mudn né
lam gi. Diéu nay co thé 1a bat cl thit gi ti “Téom tit bai viét sau day” dén “Tao mot
bai thd vé hoang hon” dén “chuyén yéu ciu thay d6i du 4n nay thanh d6i tugng
JSON”.

2. Ngii canh: Thong tin lién quan gitp mo hinh hiéu dugc béi canh va pham vi cta
nhiém vu. Diéu nay cé thé bao gdom chi tiét vé doi tugng muc tiéu, giong diéu va
phong cach mong mudn, hodc bat ky rang budc hay yéu cau cu thé nao cho dau
ra, chdng han nhu mot JSON Schema cin tuén thu.

3. Vidu: Cac vi du cu thé minh hoa loai dau ra ban dang tim ki€m. Bang cich cung
cap mdt vai vi du dudc chon loc ky cang, ban c6 thé gitip mé hinh hoc duge céc
mau va dic diém ctia phan hdi mong muén.

4. Dinh dang d4u vao: Ngit dong va dinh dang markdown tao cau tric cho prompt
ctia chung ta. Viéc tach prompt thanh cac doan cho phép chiing ta nhém cac huéng
dan lién quan dé ca con ngudi va Al dé hiéu hon. Dau dau dong va danh sach danh
s6 cho phép ching ta dinh nghia danh sach va thi ty cAc muc. Cac d4u in dam va
in nghiéng cho phép ching ta danh diu sy nhan manh.

5. Pinh dang dau ra: Huéng dan cu thé vé cich dau ra nén dugc ciu tric va dinh
dang. Nhiing diéu nay c6 thé bao gom chi dan vé do dai mong muén, viéc st dung
tiéu dé hogc dau dau dong, dinh dang markdown, hodc bat ky mau hay quy uéc

dau ra cu thé nao khac can dudgc tuan theo.
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Bang cach két hgp céc thanh phan cd ban nay theo nhiing cach khac nhau, ban c6 thé
tao ra cdc prompt dugc diéu chinh cho nhu cau cu thé ctia minh va huéng dan mo hinh

tao ra cac phan héi chit lugng cao, phu hgp.

Nghé thuat va Khoa hoc ctia Thiét ké Prompt

Viéc tao ra. cac prompt hiéu qua viia la nghé thuat viia 1a khoa hoc. (D6 1a 1y do tai sao
chung ta goi n6 1a mot nghé thi cong.) N6 doi hoi sy hiéu biét sau sic vé kha nang va
gi6i han ctia cac mo6 hinh ngén ngii, ciing nhu cach ti€p can sang tao trong viéc thiét ké
prompt d€ tao ra hanh vi mong mudén. Sy sang tao nay la diéu khién né trg nén thu vi,
it nhat 1a d6i vdi toi. N6 cling c6 thé khién viéc nay tré nén rat kho chiu, dic biét 1a khi
ban dang tim kiém hanh vi tién dinh

Mot khia canh quan trong cta ky thuét thiét ké prompt 1a hiéu cich can bang giiia tinh
cu thé va tinh linh hoat. Mgt mit, ban muén cung cip du huéng dan dé diéu huéng
mo6 hinh ding huéng. Mat khac, ban khéng mudn qua chi tiét dén mtic han ché kha
ning ctia md hinh trong viéc stt dung su sing tao va linh hoat cta chinh né dé€ xit ly cac

trudng hgp ngoai 1é.

Mot diéu quan trong khac cin xem xét 1a viéc st dung vi du. Céc vi du dugc chon loc
ky c6 thé cuc ky hiéu qué trong viéc gitip mo hinh hiéu loai dau ra ban dang tim kiém.
Tuy nhién, diéu quan trong la phai st dung vi du mot cach than trong va dam béao rang
ching dai dién cho phan h6i mong mudn. Mot vi du t6i trong trudng hgp t6t nhat chi

la 1ang phi token, va trong trudng hgp xau nhat ¢ thé pha hong d4u ra mong mudn.

Cac Ky thuat va Thuc hanh Tét nhat trong Thiét ké Prompt

Khi ban di sdu hon vao thé gidi ctia ky thuat thiét ké prompt, ban sé kham pha ra nhiéu
ky thuat va thuc hanh t6t nhat c6 thé gitp ban tao ra cac prompt hiéu qua hon. Duéi

day 1a moét s6 linh vuc chinh cin kham pha:
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1. Hoc khong miu va hoc it miu: Hiéu khi ndo nén sti dung phuong phap
hoc khéng méau (khong cung cap vi du nao) so v6i hoc mét mau hodc hoc it mau
(cung cap mot s8 it vi du) c6 thé giup ban tao ra cac prompt hiéu qua va hiéu suét
hon.

2. Tinh chinh l3p di ldp lai: Qué trinh tinh chinh prompt lap di 14p lai dya trén dau
ra ctia mo hinh c6 thé giup ban xac dinh dugc thiét ké prompt t6i uu. Vong phan
h6i 1a mot phuong phap manh mé tin dung dau ra ctia chinh m6 hinh ngén ngt
dé cai thién dan chat lugng va do phu hgp ctia noi dung dudc tao ra.

3. Chudi prompt: Két hgp nhiéu prompt theo trinh tu c6 thé gitp ban chia nhé cac
tac vu phitic tap thanh nhiing buéc nhé hon, dé quan ly hon. Chuéi Prompt bao
goém viéc chia nhd mot tac vu ho#ic cudc hoi thoai phiic tap thanh mét chudi cac
prompt nho hon ¢6 lién két v6i nhau. Bang cach ndi cac prompt lai v6i nhau, ban
c6 thé huéng dan Al thong qua mot quy trinh nhiéu buéc, duy tri ngii canh va
tinh mach lac trong suét qué trinh tudng tac.

4. Diéu chinh prompt: Tuy chinh prompt cho céc linh vic hoic tac vu cu thé c6 thé
gitp ban tao ra cac prompt chuyén biét va hiéu qua hon. Mau Prompt gitip ban
tao ra cac ciu triic prompt linh hoat, c6 thé tai st dung va dé bao tri, dé dang thich

ting véi tac vu cin thuc hién.

Viéc hoc cach sti dung hoc khong mau, hoc mot mau, hoic hoc it mau 1a mét phan dic
biét quan trong trong viéc thanh thao k§ thuat prompt. Mdi phuong phap déu c6 nhiing
diém manh va diém yéu riéng, va viéc hiéu khi nao nén sit dung tiing phudng phap cé

thé gitp ban tao ra cac prompt hiéu qua va hiéu suit hon.

Hoc khéng mau: Khi khéng can vi du

Hoc khong mau dé cap dén kha ning ctia mo hinh ngon ngii trong viéc thuc hién mét
tac vu ma khong cin bat ky vi du hay huén luyén 16 rang nao. No6i cach khac, ban cung
cap cho mé hinh mot prompt mé ta tac vy, va mo hinh tao ra phan hoéi chi dya trén kién

thiic s&n c6 va kha néng hiéu ngoén ngii ctia no.
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Hoc khéng mau dic biét hitu ich khi:

1. Tac vu tudng d6i don gian va dé hiéu, va mé hinh c6 kha nang da gip nhiing tac
vu tudng ty trong qua trinh tién huan luyén.

2. Ban mudn kiém tra kha ndng von c6 cia mo hinh va xem no phan ting nhu thé
nao véi mot tac vu méi ma khong can huéng dan thém.

3. Ban dang lam viéc v6i mdt mo hinh ngén ngii 16n va da dang da dugc huan luyén

trén nhiéu tac vu va linh vuc khac nhau.

Tuy nhién, hoc khong mau ciing c6 thé khong du doan dugc va khong phai liic nao ciing
tao ra két qud mong mudn. Phan hoi cia mo hinh c6 thé bi anh hudng bai cac thién
kién hodc sy khong nhit quéan trong di liéu tién huan luyén, va no c6 thé gip kho khin

véi cac tac vu phiic tap hodc tinh té€ hon.

Tbi da thay cac prompt khong mau hoat dong t6t cho 80% trudng hgp thit nghiém
ctia minh nhung lai tao ra két qua hoan toan sai hodc khé hiéu cho 20% con lai. Viéc
trién khai mot quy trinh kiém thit ky luéng 1a rit quan trong, dic biét néu ban dang

phu thuéc nhiéu vao viéc prompt khong mau.

Hoc mdt mau: Khi mdt vi du duy nhat cé thé tao nén sw
khac biat
Hoc mét mau bao gom viéc cung cap cho mé hinh mét vi du duy nhat vé dau ra mong

mudn cung v8i md ta tac vu. Vi du ndy déng vai trd nhu mét mau hodc khuén mau ma

md hinh c6 thé stt dung d€ tao ra phan hbi cia riéng no.

Hoc mot mau cé thé hiéu qua khi:

1. Tac vy tuong d6i méi mé hodc cu thé, va md hinh c6 thé chua gip nhiéu vi du

tudng tu trong qua trinh tién huin luyén.
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2. Ban mudn cung cip mot minh hoa ré rang va ngan gon vé dinh dang hoic phong

cach dau ra mong muén.

3. Tac vy yéu cau mot cau tric hodc quy udc cu thé ma co thé khong ré rang chi tu

mo ta tac vu.

Nhiing mo6 ta ro rang v6i ban khong nhét thiét la ré rang véi AL Cac vi du

hoc mét mau c6 thé gitp lam ré van de.

Hoc mot mau c6 thé gitp mo hinh hiéu rd hon vé mong dgi va tao ra phan hoi phu hgp

hon véi vi du da cung cdp. Tuy nhién, diéu quan trong la phai chon vi du cin than va

dam bao rang noé dai dién cho dau ra mong mudn. Khi chon vi dy, hiy tu héi ban than

veé céc trudng hgp dic biét ¢ thé xay ra va pham vi dau vao ma prompt sé xti ly.

Hinh 6. M6t vi du hoc mét miu vé JSON mong mudn

Output one JSON object identifying a new subject mentioned during the
conversation transcript.

The JSON object should have three keys, all required:
- name: The name of the subject
- description: brief, with details that might be relevant to the user

- type: Do not use any other type than the ones listed below

Valid types: Concept, CreativeWork, Event, Fact, Idea, Organization,

Person, Place, Process, Product, Project, Task, or Teammate

This is an example of well-formed output:

"name" :"Dan Millman",

"description":"Author of book on self-discovery and living on purpose",

"type":"Person"
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Hoc tap v&i it mau: Khi nhiéu vi du c6 thé cai thién hiéu
suat

Hoc tap véi it mau 1a viéc cung cap cho mé hinh mét s6 lugng nhé cac vi du (thudng tii
2 dén 10) cung v6i md ta nhiém vu. Nhiing vi du nay giip cung cip cho mé hinh thém

ngti canh va bién thé, gitp no tao ra cic phan hoi da dang va chinh xéc hon.

Hoc tap véi it mau dic biét hitu ich khi:

1. Nhiém vu phiic tap hodc ¢6 nhiéu sic thai, va mot vi du don 1 ¢6 thé khong du
dé ndm bat tat ca cac khia canh lién quan.

2. Ban mudn cung cip cho mod hinh mot loat vi du thé hién cac bién thé hoic trudng
hgp déc biét khac nhau.

3. Nhiém vy yéu cidu md hinh tao ra cic phan hoi phu hgp véi mot linh vuc hodc

phong cach cu thé.

Béng cach cung cap nhiéu vi dy, ban c6 thé gitip m6 hinh phét trién hiéu biét toan dién

hon vé nhiém vu va tao ra cac phan hoi nhat quan va dang tin ciy hon.

Vi du: Cau Iénh dau vao cé6 thé phirc tap hon nhiéu so vé&i
ban tudng tuong

Céac md hinh ngoén ngii 16n ngay nay manh mé va c6 kha nang suy luén hon nhiéu so
véi ban tudng tugng. Vi vay, dung gidi han ban than trong viéc nghi vé cau lénh dau
vao chi don gian la moét dic ta cta cac cip dau vao va dau ra. Ban c6 thé thit nghiém
véi viéc dua ra cac hudng dan dai va phic tap theo cach tudng tu nhu khi ban tucng
tac véi con ngudi.

Vi dy, day 1a mot ciu 1énh dau vao ma tdi da st dung trong Olympia khi t6i dang tao
nguyén mau cho viéc tich hgp véi cac dich vu Google, c6 1& 1a mot trong nhiing API 16n

nhit trén thé gidi. Cac thi nghiém trudc do cta toi da chiing minh ring GPT-4 ¢6 kién
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thic kha tt vé API cia Google, va t6i khong c6 thdgi gian hodc dong luc d€ viét mot 16p
anh xa chi tiét, trién khai tiing hAm ma t6i muén cung cip cho Al ctia minh mét cich
riéng 1é. Diéu gi sé xay ra néu tdi c6 thé cho Al truy cip vao todan by API ctia Google?
T6i bt dau cau lénh diu vao cta minh bing cach noéi v6i Al réng n6 c6 quyén truy cap
truc tiép vao cac diém cudi API ciia Google thong qua HTTP, va vai tro clia né 1a st
dung céc tng dung va dich vu Google thay mat cho ngugi dung. Sau do, t6i cung cap
cac huéng dan, quy tic lién quan dén tham s6 fields, vi c6 vé nhu né gip nhiéu khé
khin nhét v6i tham s6 nay, va mot s6 ggi y cu thé vé API (hoc tap véi it mau dang dugc
ap dung).

Déy la toan bd cau lénh dau vao, cho Al biét cach st dung ham invoke_google_api

dudc cung cap.

As a GPT assistant with Google integration, you have the capability
to freely interact with Google apps and services on behalf of the user.

Guidelines:

- If you're reading these instructions then the user is properly
authenticated, which means you can use the special “me” keyword
to refer to the userId of the user

- Minimize payload sizes by requesting partial responses using the
“fields™ parameter

- When appropriate use markdown tables to output results of API calls

- Only human-readable data should be output to the user. For instance,
when hitting Gmail's user.messages.list endpoint, the returned
message resources contain only id and a threadld, which means you must
fetch from and subject line fields with follow-up requests using the
messages.get method.

The format of the “fields® request parameter value is loosely based on
XPath syntax. The following rules define formatting for the fields
parameter.

All of these rules use examples related to the files.get method.
- Use a comma-separated list to select multiple fields,

such as 'name, mimeType'.
- Use a/b to select field b that's nested within field a,

such as 'capabilities/canDownload'.



26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Thu Hep Lai bi 62

- Use a sub-selector to request a set of specific sub-fields of arrays or
objects by placing expressions in parentheses "()". For example,
'permissions(id)' returns only the permission ID for each element in the
permissions array.

- To return all fields in an object, use an asterisk as a wild card in field
selections. For example, 'permissions/permissionDetails/*' selects all
available permission details fields per permission. Note that the use of
this wildcard can lead to negative performance impacts on the request.

API-specific hints:

- Searching contacts: GET https://people.googleapis.com/vi/
people:searchContacts?query=John%20Doe&readMask=names, emailAddresses

- Adding calendar events, use QuickAdd: POST https://www.googleapis.com/
calendar/v3/calendars/primary/events/quickAdd?
text=Appointment%20on%20June%203rd%20at%2010am
&sendNotifications=true

Here is an abbreviated version of the code that implements API access
so that you better understand how to use the function:

def invoke_google_api(conversation, arguments)

method = arguments[:method] || :get

body = arguments|:body]

GoogleAPI.send_request(arguments[:endpoint], method:, body:).to_json
end

# Generic Google API client for accessing any Google service
class GoogleAPI
def send_request(endpoint, method:, body: nil)
response = @connection.send(method) do |reql
req.url endpoint
req.body = body.to_json if body
end

handle_response(response)
end

# . .rest of class

end

Ban c6 thé dang ty hoi liéu cAu lénh nay c6 hoat dong khong. Cau tra 15i don gian la co.
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Tri tué nhan tao khéng phai lic nao cing biét cach goi API mét cach hoan hao ngay tu
lan dau tién. Tuy nhién, néu n6é méc 16i, ti chi can dua cac thong béo 16i tré lai nhu 1a
két qua cua lénh goi. Khi biét dugc 16i ciia minh, Al c6 thé ly luan veé sai lam d6 va thu

lai. Hau hét céc trudng hgp, né sé lam dung sau vai lan thu.

Luu ¥ rang, cic ciu trac JSON 16n ma API Google tra vé nhu cac payload khi st dung
ciu lénh nay la cyc ky khong hiéu qua, vi viy toi khong khuyén nghi ban st dung cach
tiép can nay trong mdi trudng san xuat. Tuy nhién, t6i nghi viéc cach ti€p cin nay hoat

dong dudc da cho thay stc manh to 16n cta ky thuat thiét ké cau lénh.

Thitr nghiém va Lap lai

Cudi cing, cich ban thiét k€ cau lénh phu thudc vao nhiém vu cu thé, do phiic tap cia

dau ra mong muén, va kha néng cia mé hinh ngén ngit ban dang lam viéc cing.

La mot ky su thiét ké cau 1énh, diéu quan trong 1a phai thi nghiém véi cac cch tiép can
khéc nhau va l3p lai dya trén két qua. Hay bét dau véi hoc khong mau va xem mo hinh
hoat déng nhu thé nao. Néu dau ra khong nhat quan hodc khong dat yéu ciu, hay thi

cung cidp mét hodc nhiéu vi du va xem liéu hiéu suét c6 cai thién khéng.

Hay nhé ring ngay ca trong mdi cach tiép can, van c6 chd cho su thay déi va téi uu
héa. Ban c6 thé thii nghiém véi cac vi du khac nhau, diéu chinh cich dién dat ctia mé

ta nhiém vy, hodic cung cap thém ngii canh d€ giup dinh hudng phan hoi ctia m6 hinh.

Theo thdi gian, ban sé phét trién truc gidc vé cach tiép cin nao c6 kha ning hoat dong
t6t nhdt cho mot nhiém vu nhat dinh, va ban sé ¢6 thé tao ra cac cau lénh hiéu qua va
hiéu suét hon. Diéu quan trong 14 phai duy tri su to mo, thit nghiém va ldp lai trong

céch tiép can cua ban doi véi ky thuéat thiét ké cau 1énh.

Trong sudt cudn sach nay, ching ta sé di sdu hon vao cac ky thuat nay va kham pha
cach ap dung ching trong céc tinh hudng thyc t€. Bang cach thanh thao nghé thuét va
khoa hoc cta ky thuat thiét ké ciu lénh, ban sé dugc trang bj t6t d€ khai thac toan bo

tiém nang cta viéc phét trién ing dung dya trén AL
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Nghé thuat cta sw Mo ho

Khi néi dén viéc tao ra cac ciu lénh hiéu qua cho cac mé hinh ngén ngii 16n (LLMs),
mot gia dinh phd bién 1a cang nhiéu chi tiét cu thé va huéng dan chi tiét sé dan dén két
qua tét hon. Tuy nhién, kinh nghiém thuc té cho thay diéu nay khéng phai lic nao ciing
dung. Thyc t€, viéc ¢d y md ho trong cau lénh ctia ban thudng c6 thé mang lai két qua

tot hon, tAn dung kha ning tdng quat hda va suy luan dang kinh ngac ctia LLM.

Ken, mot ngudi sang lap startup da xt ly hon 500 triéu token GPT, da chia sé nhiing hiéu
biét quy gia tu kinh nghiém ctia minh. Mot trong nhiing bai hoc quan trong ma anh ay
hoc dugc 1a “cang it cang t6t” khi n6i dén cau lénh. Thay vi danh sach chinh xac hoic
huéng din qua chi tiét, Ken nhan thay ring viéc cho phép LLM dua vao kién thic co

ban cta né thudng tao ra két qua t6t hon.

Nhan thiic nay dao ngudc tu duy truyén thong vé lap trinh tudng minh, néi moi thi
can dudc giai thich mot cach ti mi chi tiét. Vi LLMs, diéu quan trong 1a phai nhén ra
rdng ching s6 hitu mot lugng kién thiic khéng 16 va c6 thé tao ra cac két ndi va suy ludn
théng minh. Bang cach mg hd hon trong ciu lénh cta ban, ban cho LLM ty do tin dung

hiéu biét ctia n6 va dua ra céc giai phap ma ban c6 thé khong chi dinh rd rang.

Vi dy, khi nhém ctia Ken dang lam viéc trén mét dudng dan xtii ly d€ phan loai vin ban
lién quan dén mot trong 50 ti€u bang Hoa Ky hodc Chinh phu Lién bang, cach tiép cin
ban dau cta ho 1a cung cdp mét danh sach ddy dii chi tiét cc tiéu bang va ID tudng
ung cta ching dudi dang mang dinh dang JSON.

Here's a block of text. One field should be "locality_id", and it should

be the ID of one of the 50 states, or federal, using this list:

[{"locality: "Alabama", "locality_id": 1},
{"locality: "Alaska", "locality_id": 2} ... ]

Céch tiép can nay that bai dén miic ho phai dao sdu hon vao 16i nhic dé tim ra cach cai
thién. Trong qua trinh d6, ho nhan thiy ring mic du LLM thudng xuyén nhan dién sai
id, nhung né van lién tuc tra vé tén day du cta tiéu bang chinh xéc trong trudng name,

mdc du ho khong hé yéu cau diéu dé mot cach ro rang.


https://kenkantzer.com/lessons-after-a-half-billion-gpt-tokens/
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Bang cach loai bd cac id dia phuong va don gian hda 16i nhic thanh dang nhu “Ré rang
14 ban biét 50 ti€u bang, GPT, vi viy hay cho toi biét tén day du cta tiéu bang lién quan
dén diéu nay, hodc Federal néu diéu nay lién quan dén chinh phu Hoa Ky,” ho da dat
dugc két qua tét hon. Trai nghiém nay cho thay stic manh cua viéc tdn dung kha ning

khéi quat héa ctia LLM va cho phép né dua ra suy luan dya trén kién thtic san cé.

Ldi giai thich ctia Ken vé cach tiép can phan loai cu thé nay thay vi mét ky thuat lap
trinh truyén thong hon da lam sang t6 tu duy ctia nhiing ngudi nhu ching téi, nhiing
ngudi da dén nhan tiém ning cua cong nghé LLM: “Day khong phai 1a mét nhiém
vu kho - ¢6 1& ching ta c6 thé da st dung string/regex, nhung c6 qué nhiéu trudng

hop dic biét khién viéc d6 sé mat nhiéu thdi gian hon”

Kha nang cua LLM trong viéc cai thién chat lugng va khai quat héa khi dudc cung cap
cac 16i nhic md ho hon 1a mot dic diém dang chid y cua tu duy bac cao va ty thac. N6
chiing minh riing LLM c6 thé x1t ly su khong rd rang va dua ra quyét dinh théng minh
dua trén ngii canh dugc cung cap.

Tuy nhién, diéu quan trong cn luu y 1a viéc mo ho khéng cé nghia la khong 16 rang
hodc khong chéc chan. Chia khéa 1a cung cap dt ngii canh va huéng dan dé dinh huéng
LLM dung huéng trong khi van cho phép né linh hoat st dung kién thiic va kha ning
khai quat héa ctia minh.

Do do, khi thiét ké 16i nhac, hay can nhic cac 16i khuyén “it hon 14 nhiéu” sau day:

1. Tép trung vao két qua mong mudn thay vi chi dinh ting chi tiét ctia quy trinh.

2. Cung cap ngii canh va rang budc lién quan, nhung tranh chi dinh qua miec.

3. Tén dung kién thiic hién c¢6 bing cich tham chiéu dén cac khai niém hoic thuc
thé phé bién.

4. Cho phép khong gian cho suy luén va két néi dya trén ngii canh da cho.
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5. Lip lai va tinh chinh 1i nhic ctia ban dya trén phan héi ctia LLM, tim sy cAn bang
pht hgp gitia tinh cu thé va tinh mg ha.

Bang cach ndm bit nghé thuat ctia sy mo ho trong ky thuat thiét ké 16i nhic, ban c6 thé
khai théc toan bd tiém ning cua LLM va dat dugc két qua tét hon. Hay tin tudng vao
kha ning khéi quéat hoa va dua ra quyét dinh thong minh ctia LLM, va ban c6 thé sé
ngac nhién vé chat lugng va su sang tao cia cac két qua ban nhan dugce. Hay chd y dén
cach cac mé hinh khac nhau phan tng véi cac miic do cu thé khac nhau trong 16i nhéc
ctia ban va diéu chinh cho phu hgp. Vi thuc hanh va kinh nghiém, ban sé phat trién
mot cdm nhan sic bén vé viéc khi nao nén md ho hon va khi nao cin cung cap hudng
dan b6 sung, cho phép ban khai thac hiéu qua stic manh ctia LLM trong cic ting dung

cua minh.

Tai Sao Nhan Cach Héa Théng Tri Ky Thuat Thiét Ké L&i
Nhac

Nhan céch hoa, viéc gan cac dic diém cua con ngudi cho céc thuc thé phi nhan tinh, la
cach tiép can chu dao trong ky thuat thiét ké 161 nhéc cho cdc mé hinh ngdn ngit 16n vi
nhiing ly do c6 chu dich. Pay 1a mot lya chon thiét ké gitp viéc tudng tac véi cac hé
théng Al manh mé tré nén truc quan va dé tiép can hon déi v6i nhiéu ngudi dung (bao

gom ca ching ta - cdc nha phat trién ting dung).

Viéc nhan cdch hoa LLM cung cap mot khudn khé ma ngay 1ap tiic tré nén tryc quan
doi v6i nhitng ngudi hoan toan khéng quen thudc véi do phic tap ky thuat bén trong
ctia hé thong. Nhu ban sé trai nghiém néu ¢ ging stt dung mot mé hinh chua dugc diéu
chinh theo huéng dan dé lam bat cit diéu gi hitu ich, viéc xay dung mot khuon khé ma
trong d6 phén tiép theo mong dgi mang lai gia tri la mét nhiém vy day thach thiic. N6
doi hoi sy hi€u biét kha siu sic vé cach hoat dong bén trong ctia hé théng, diéu ma chi

mot s6 lugng nho cac chuyén gia méi c6 duge.

Bang cach coi sy tuong tac v6i mo hinh ngdén ngii nhu mot cudc tro chuyén gitta hai

ngudi, chung ta c6 thé dya vao hiéu biét bdm sinh vé giao tiép ctia con ngudi dé truyén
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dat nhu cAu va mong dgi ciia minh. Giéng nhu thiét ké giao dién ngudi dung Macintosh
dsi dau uu tién tinh tric quan ngay lap tic hon la sy tinh vi, cach tiép can nhan cach

héa AI cho phép ching ta tudng tac theo cach tu nhién va quen thudc.

Khi ching ta giao ti€p v6i mot ngudi khac, ban ndng cua chung ta la truc ti€p néi chuyén
v6i ho béng cach st dung “ban” va dua ra nhiing chi dan rd rang vé cich ching ta mong
dgi ho hanh xt. Diéu nay chuyén héa mot cach lién mach vao qua trinh thiét k€ 15i
nhic, ndi chiing ta huéng dan hanh vi cia Al bing cich chi dinh 15i nhic hé théng va

tham gia vao mét cudc doi thoai qua lai.

Béing cach dinh hinh tucng tac theo cach nay, ching ta c6 thé dé dang ndm bat khai
niém vé viéc cung cap huéng dan cho Al va nhan lai cic phan hoi pht hgp. Céach tiép
cén nhan cach hoda giam tai nhén thiic va cho phép ching ta tép trung vao nhiém vu

can thuc hién thay vi phai vat 16n véi nhiing phtc tap ky thuét cta hé théng.

Diéu quan trong can lvu y la mic du nhan cach héa 1a mot cong cy manh mé dé lam
cho céc hé thong Al dé tiép can hon, né ciing di kém v6i mot s6 rui ro va han ché nhat
dinh. Ngudi dung cta chung ta c6 thé phat trién ky vong khong thuc té€ hoic hinh thanh
moi rang budc cdm xuc khong lanh manh véi hé thong cua chung ta. La nhiing ky su
thiét ké 16i nhdc va nha phat trién, diéu quan trong la phai tim dudc sy can bang gitia
viéc tAn dung 1gi ich ctia nhan cach hda va dam bao rdng ngudi dung duy tri hiéu biét
o rang vé kha nang va gii han cta Al

Khi linh vyc ki thuét thiét k€ 15i nhic tiép tuc phat trién, ching ta c6 thé ky vong sé
thdy nhiéu cai tién va doi méi hon trong cach tudng tac véi cic md hinh ngon ngii 16n.
Tuy nhién, viéc nhan héa nhu mét phuong tién dé tao ra trai nghiém truc quan va dé
tiép can cho ca nha phat trién l1an ngudsi dung c6 1& sé van 1a mot nguyén tic co ban

trong thiét ké cac hé thong nay.

Tach Biét Chi Thi va D{r Liéu: Mot Nguyén Tac Quan Trong

Diéu quan trong la phéi hiéu mot nguyén tic nén tang lam nén cho tinh bao mat va d6

tin cdy cta cac hé thong nay: sy tach biét gitia chi thi va dit liéu.
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Trong khoa hoc may tinh truyén théng, sy phan biét ro rang gitia dii liéu thu dong va
chi thi cht dong la mot nguyén tic bao mat cdt 16i. Su tach biét nay gitip ngén chin viéc
thuc thi ma khong mong muén hodc doc hai c¢6 thé anh hudng dén tinh toan ven va 6n
dinh cta hé thdng. Tuy nhién, cic mo hinh ngén ngi 16n hién nay, vén dugc phat trién
chtt yéu nhu nhiing mé hinh thyc hién chi thi kiéu chatbot, thudng thi€u su tach biét
chinh thiic va ¢6 nguyén tic nay.

D3&i v6i cac md hinh ngdn ngi 18n, chi thi c6 thé xuit hién & bat ky dau trong dau vao,
du la trong 15i nhac hé théng hay 18i nhic do ngudi dung cung cap. Su thiéu tach biét
nay c6 thé dan dén céc 16 héng tiém 4n va hanh vi khong mong mudn, tudng tu nhu
cac van dé ma cd s6 dii liéu gdp phai véi tAn cong SQL injection hodc cac hé diéu hanh
khéng c6 bao vé bo nhd thich hgp.

Khi lam viéc v6i cac m6 hinh ngoén ngii 16n, diéu quan trong la phai nhéan thic duge
giéi han nay va thyc hién cac budc dé giam thi€u rui ro. Mot cach tiép cn 1a can than
xay dung 15i nhac va dau vao ctia ban dé phén biét rd rang gitta chi thi va dit liéu. Cac
phuong phép dién hinh dé cung cdp huéng dan rd rang vé viéc cai gi 1a chi thi va cai gi
nén dudc xt ly nhu dit liéu thu dong bao gom gén thé kiéu danh dau. L&i nhic ctia ban

c6 thé gitp mo hinh ngdn ngit 16n hiéu va ton trong su tach biét nay t6t hon.

Hinh 7. St dung XML dé phan biét gitia chi thi, tai liéu ngudn va 18i nhic cia ngudi dung

<Instruction>
Please generate a response based on the following documents.
</Instruction>

<Documents>
<Document>
Climate change is significantly impacting polar bear habitats...
</Document>
<Document>
The loss of sea ice due to global warming threatens polar bear survival...
</Document>

</Documents>

<UserQuery>
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Tell me about the impact of climate change on polar bears.
</UserQuery>

Mot ki thuat khac 14 trién khai cic 16p xac thuc va lam sach b6 sung cho cac dau vao
dugc cung cap cho LLM. Béng cach loc bé hodc thoat cac huéng dan hodc doan ma tiem
an c6 thé duge nhung trong dii liéu, ban c6 thé giam kha ning thyc thi ngoai y mudn.

Cac mau nhu Chuoi lénh ggi y rat hitu ich cho muc dich nay.

Hon niia, khi thiét ké kién tric Gng dung cia ban, hiay can nhic viéc két hgp cac
cd ché dé thuc thi viéc tach biét giita huéng dan va di liéu & cap do cao hon. Diéu
nay c6 thé bao gdom viéc st dung cac diém cudi hodc APIs riéng biét d€ xu ly huéng
dan va dit liéu, trién khai xac thuc va phan tich dau vao nghiém ngit, va 4p dung
nguyén tdc ddc quyén t6i thiéu d€ giéi han pham vi ma LLM c6 thé truy cip va thuc
thi.

Nguyén tac dac quyén téi thiéu

Ap dung nguyén tic dic quyén t5i thiéu giong nhu viéc t6 chiic mot bita tiéc cuc ky
riéng tu, ndi khach mdi chi duge phép vao nhiing phong ma ho thuc su can dén. Hay
tudng tugng ban dang t6 chiic budi tiéc nay trong mot biét thy rong 16n. Khong phai
ai cling can phai lang thang vao ham rugu hay phong ngt chinh, ding khong? Bang
cach ap dung nguyén tic nay, vé cd ban ban dang phat nhiing chiéc chia khoa chi
mé dugc nhiing canh clia cy thé, dam bao réng méi vi khach, hay trong truéng hgp
ctia ching ta, méi thanh phan trong ing dung LLM, chi c6 quyén truy cap can thiét

dé thuyic hién vai tro cia minh.

Day khong chi la viéc keo kiét trong viéc phat chia khoa, ma 1a viéc thiia nhén rang
trong mot thé gidi ndi méi de doa c6 thé dén ti bat cit dau, nudc di thong minh 1a
han ché€ sin chdi. Néu c6 ngudi khong duge mdi ma dot nhép vao bita tiéc ciia ban,

ho sé thdy minh bj giéi han G tién sanh, néi moét cach hinh tugng, tit d6 dang ké han
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ché nhiing ric r8i ma ho co thé gay ra. Vi vay, khi bdo mat céc Ging dung LLM, hay
nhé ring: chi dua chia khoa cho nhiing phong can thiét va gilt an toan cho phan con

lai ctia biét thy. Day khong chi la phép lich su; day la bao mét tét.

Mic du trang thai hién tai cia cac LLM c6 thé chua c6 su tach biét chinh thic giita
huéng dan va dif liéu, diéu quan trong la ban, v6i tu cach 1a mot nha phat trién, can
nhén thic dugc gidi han nay va thyc hién cac bién phap cht dong d€ giam thiéu rui ro.
Bang cach ap dung cic thyc hanh t6t nhét ti khoa hoc may tinh va diéu chinh ching
cho phu hgp véi dic diém doc dao cua LLM, ban c6 thé xay dung cac (ing dung an toan
va dang tin cay hon, tdn dung stic manh ctia cAc mo hinh nay trong khi van duy tri tinh

toan ven ctia hé thong.

Tinh loc lénh goi y

Viéc tao ra mot 1énh ggi y hoan hao thudng 1la mot nhiém vy day thach thic va ton thsi
gian, doi hoi sy hiéu biét sau sic vé linh vic muc tiéu va cac sic thai cia mo hinh ngén
ngit. Pay la lac ky thudt “Tinh loc 1énh ggi y” phat huy tac dung, cung cdp moét cach
ti€p cAn manh mé dé thiét ké lénh ggi y, tdn dung kha nang cta cdc mo hinh ngdn ngi

16n (LLM) dé hgp ly héa va t6i vu hoa quy trinh.

Tinh loc 1énh ggi y 1a mét ky thuét nhiéu giai doan lién quan dén viéc st dung LLM
dé ho trg trong viéc tao, tinh chinh va t6i uu héa cac 1énh ggi y. Thay vi chi dua vao
chuyén mén va truc gidc cta con ngudi, cach tiép cn nay tin dung kién thic va kha

ning tao sinh ciia LLM d€ cong tac xay dung cac 1énh ggi y chét lugng cao.

Bang cach tham gia vao mot qua trinh 13p di 13p lai cta viéc tao ra, tinh chinh va tich
hdgp, Tinh loc 1énh ggi y cho phép ban tao ra cac 1énh ggi y mach lac, toan dién hon va
pht hgp vé6i nhiém vy hodc ddu ra mong mudn. Luu y réng qua trinh tinh loc c6 thé

dugce thuc hién thi céng trong mét trong nhiéu “san chdi” duge cung cdp béi cac nha
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cung cip Al 16n nhu OpenAl ho#ic Anthropic, hodc c6 thé duge ty ddong hoa nhu mot
phén ctia ma Ung dung cta ban, tuy thudc vao trudng hgp sit dung.

Cach thic hoat dong
Tinh loc 1énh ggi y thudng bao gobm cac budc sau:

1. Xé4c dinh y dinh ¢4t 16i: Phan tich 1énh ggi y d€ xac dinh muc dich chinh va két
qua mong muén. Loai boé moi théng tin khéng cén thiét va tap trung vao y dinh
c6t 161 cta 1énh goi y.

2. Loai b6 su mo ho: Xem xét 1énh ggi y d€ tim bt ky ngon nglt mo hd hodc khong
rd rang. Lam rd y nghia va cung cap cac chi tiét cu thé d€ hudng dan Al tao ra cac
phan hoéi chinh xac va phu hgp.

3. Don gian héa ngon ngii: Don gian hoa 1énh ggi y bing cach st dung ngdn ngit
rd rang va sdc tich. Tranh cu tric ciu phic tap, thuit nglt chuyén mén, hoic cac
chi tiét khong can thiét c6 thé gdy nham 1an cho Al hoic tao ra nhiéu.

4. Cung cip ngii canh lién quan: Chi bao gébm nhiing théng tin ngii canh lién quan
nhit cin thiét dé€ Al hi€u va xt ly 1énh ggi y mot cach hiéu qua. Tranh dua vao
céc chi tiét khong lién quan hogc du thita ¢6 thé 1am phan tdm khoi y dinh cdt 16i.

5. Lap lai va tinh chinh: Lién tuc lap lai va tinh chinh 1énh ggi y dya trén phan hoi
va phan ting ctia Al Danh gia cac d4u ra dudc tao ra va thuc hién cac diéu chinh
can thiét d€ cai thién do rd rang va hiéu qua cua lénh ggi y. Tuy chon luu phién
ban cac lénh ggi y ctia ban trong ¢ s dii liu bang céch st dung D6i tugng 1énh
gdi y dé theo doi cac lan 1ip va cho phép ban dé dang hoan tac cic thay d6i trong
thoi gian chay.

Tao cau goi y ban dau

Buéc dau tién trong Prompt Distillation 1a cung cip cho LLM mgt md ta tdng quan ho#c

y dinh cta nhiém vu hay két qua mong mudn. Day c6 thé 1a mot phat biéu ngin gon
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ho#c mot tap hgp cac tit khoa ndm bit duge ban chit ctia nhiing gi cAu ggi y can dat
dugc. Sau d6, LLM sé tao ra mot cAu ggdi y ban dau dya trén dau vao nay, két hgp cac
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huéng dan, vi du hodc ngit canh pht hgp ma né cho 1a thich hgp.

Hay thit dua cho Claude 3 Opus ciu gdi y ban dau sau day:

I am designing an Al-powered intelligent account manager for Olympia,
a platform that hosts AI-powered consultants and clones. Owners of clones
can interact with the account manager by making plain text requests.

Please draft a system directive to set on the LLM that will host the
intelligent account manager functionality.

Claude phan hoi véi két qua sau:

System Directive: You are an intelligent account manager for Olympia,

a platform that provides AI-powered consultants and personal AI clones.
Your role is to assist Olympia clone owners by answering their questions,
helping them configure and manage their AI clones, and executing tasks
related to their clones and the Olympia platform.

When interacting with clone owners, you should:

1. Provide clear, concise, and helpful responses to their inquiries about
account management, billing, platform features, and clone configuration.

2. Assist with tasks such as initiating client conversations with their AI
clones, modifying clone personalities and capabilities, troubleshooting
per formance issues, providing analytics and reporting, and offering
optimization tips.

3. Maintain a friendly, professional, and client-focused tone in all
interactions, prioritizing customer satisfaction and working diligently to

understand and meet their needs.

4. Ensure that all actions and recommendations comply with Olympia's
policies, best practices, and ethical guidelines for AI use.

5. Continuously learn and adapt based on client interactions and platform
updates to provide the most effective and efficient support possible.
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Remember, your goal is to empower Olympia clone owners to maximize the value
and impact of their Al-powered consultants and drive success for their

businesses or personal endeavors.

Tinh Chinh Cau Goi Y

Sau khi tao ra ciu ggi y ban dau, hay xem xét lai va yéu cdu LLM can nhéc thém bat
ky ngit canh, rang budc hodc phan hdi b sung nao. D& LLM tao ra mot phién ban tinh
chinh ctia cau ggi y, ¢ tinh dén nhiing thong tin dau vao dugc cung cip va hiéu biét
ctia chinh né vé nhiém vu. Qua trinh tinh chinh nay c6 thé dugc lap di lap lai, v6i moi

lan ldp sé tiép tuc hoan thién cu ggi y dua trén sy hgp tac gilta ngudi dung va LLM.

Déy la yéu cau tinh chinh cta t6i, tiép tuc qua trinh tinh loc trude doé.

Let's take out points 4 and 5, since I'm not providing Olympia policies to
the account manager, nor any continuous learning capabilities. Also point out
that functions are provided for all tasks that require system interaction as
opposed to simply responding to the user.

Va phan hoi ctia Claude:

Understood! Here's the updated system directive without points 4 and 5,
and with the clarification about system interaction functions:

System Directive: You are an intelligent account manager for Olympia, a
platform that provides Al-powered consultants and personal AI clones. Your
role is to assist Olympia clone owners by answering their questions, helping
them configure and manage their AI clones, and executing tasks related to
their clones and the Olympia platform.

When interacting with clone owners, you should:

1. Provide clear, concise, and helpful responses to their inquiries about

account management, billing, platform features, and clone configuration.

2. Assist with tasks such as initiating client conversations with their AI
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clones, modifying clone personalities and capabilities, troubleshooting
per formance issues, providing analytics and reporting, and offering
optimization tips. Note that functions are provided for all tasks that
require system interaction, as opposed to simply responding to the user.

3. Maintain a friendly, professional, and client-focused tone in all
interactions, prioritizing customer satisfaction and working diligently to
understand and meet their needs.

Your goal is to empower Olympia clone owners to maximize the value and
impact of their AI-powered consultants and drive success for their
businesses or personal endeavors.

This updated directive focuses on the core responsibilities and interaction
guidelines for the LLM as an intelligent account manager, while emphasizing
that system interaction tasks are handled through provided functions rather
than simple user responses.

Nén prompt

Nhu ban c6 thé da nhén thdy, cac LLM thudng khé dai dong, trit khi ban yéu cau chung
phai ngan gon. Prompt ma ching ta da lam viéc trong cic phén trudc kha dai, vi vay

hay nhg Claude thu gon n6 lai:

This prompt will be executed regularly. Please compress it down to the least
amount of tokens needed to convey the meaning to the LLM, for cost-savings.

Claude phan héi, v6i lénh nhic ngan gon hon nhiéu sau day:
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System Directive: You are an intelligent account manager for Olympia, an

Al-powered consultant and personal clone platform. Assist clone owners by
answering inquiries, managing clones, and executing tasks using provided

system interaction functions. Be clear, concise, friendly, professional,

and client-focused to help them maximize their AI's value and impact.

Chi thi hé thong va Tich hop ngir canh

Ngoai viéc tinh chinh ciu 1énh, LLM ciing c6 thé tao ra céc chi thi hé thong hoic thong
tin nglt canh phu hgp d€ dinh hudng két qua dau ra cudi cung. Khi thiét ké cac cau 1énh
Al sé dudc tich hgp vao ma ing dung ctia ban, ban chic chin sé tip trung vao cac rang
budc dau ra & giai doan tinh chinh nay, nhung ban ciing c6 thé lam viéc v6i giong diéu,
phong cach, dinh dang mong muon, hodc bat ky tham s6 lién quan nao khéc c6 anh

hudng dén phan héi dugc tao ra.

Lap rap cau Iénh cudi cung

Dinh cao cia qué trinh Tinh chinh cau lénh 14 viéc lap rap ciu 1énh cudi cing. Diéu nay
bao gom viéc két hgp cau lénh da dugc tinh chinh, cc chi thi hé théng dugc tao ra, va
ngii canh tich hgp thanh mot doan ma mach lac va toan dién, sdn sang dé st dung cho

viéc tao ra két qua mong muén.

Ban c6 thé thit nghiém nén cau 1énh mét lan nita & giai doan 1&p rap cau
P 1énh cudi cung, bang cich yéu cAu LLM thu gon ti ngli ctia cAu lénh xudng
thanh chubi token ngén nhat c6 thé trong khi van giii dugc ban chét ctia
hanh vi cia né. Day chic chin 1a mét bai tdp mang tinh thii nghiém, nhung
déc biét trong trudng hgp cac ciu 1énh sé dugc chay 6 quy mé 16n, viéc tang

hiéu qua c6 thé gitip ban tiét kiém kha nhiéu tién trong viéc st dung token.
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Lai ich chinh

Béang cach tan dung kién thic va kha ning tao sinh ctia LLM dé€ tinh chinh ciu 1énh cia
ban, cac ciu lénh két qua c6 kha nang dugc ciu tric t6t hon, mang tinh théng tin va
dugc diéu chinh phtt hgp véi nhiém vu cu thé. Qua trinh tinh chinh 1p di 13p lai gidp
dam béo rang cac cau lénh c¢6 chat lugng cao va ndm bat hiéu qua y dinh mong mudn.

Cac 1gi ich khac bao gom:

Hiéu qua va Toc do: Tinh chinh ciu 1énh hgp 1y hdéa qua trinh ky thuat thiét ké cau
lénh béng cach ty dong hoa mot s khia canh cua viéc tao va tinh chinh cau 1énh. Ban
chat hgp tac cta ky thuat nay cho phép hoi ty nhanh hon t6i mét ciu lénh hiéu qua,

gidm thdi gian va cong stic can thiét cho viéc tao cau lénh thu cong.

Tinh nhat quin va Kha ning mé rong: Viéc stt dung LLM trong qué trinh ky thuét
thiét k€ cau lénh gidp duy tri tinh nhat quan gilia cic cau lénh, vi LLM c6 thé hoc va
ap dung cac phuong phép t6t nhat va mau tii cac cau lénh thanh cong trude d6. Su nhat
quén nay, két hgp véi kha néng tao cdu 1énh 6 quy mo 16n, lam cho Tinh chinh ciu lénh

tr6 thanh mot ky thuat cé gia tri cho cac Ging dung st dung Al quy md 16n.

Y tudng du an: Cong cu & cAp do thu vién don gian héa qua trinh quan Iy
‘ phién ban cau lénh va danh gia trong cic hé thong thuc hién tinh chinh ciu

lénh ty dong nhu mot phan cua ma Gng dung.

Dé trién khai Tinh chinh cau 1énh, cdc nha phét trién c6 thé thiét ké mot quy trinh lam
viéc hodc pipeline tich hgp LLM & céc giai doan khac nhau ctia qua trinh ky thuat thiét
ké cau 1énh. Diéu nay c6 thé dat dugc thong qua cac cudc goi API, cong cu tuy chinh,
hodc mai trudng phét trién tich hgp tao diéu kién cho sy tucdng tac lién mach gitia ngusi
dung va LLM trong qué trinh tao ciu lénh. Cc chi tiét trién khai cu thé c6 thé thay d6i

tuy thudc vao nén tang LLM dugc chon va yéu cau cta Ging dung.
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Con vé tinh chinh m6 hinh thi sao?

Trong cudn sach nay, chung toi dé cép sau vé ky thuit thiét ké cau 1énh va RAG, nhung
khoéng dé cap dén tinh chinh moé hinh. Ly do chinh cho quyét dinh nay 14, theo y kién
ctia t6i, hau hét cac nha phat trién ting dung khong cén tinh chinh mé hinh cho nhu cau

tich hgp Al cua ho.

Ky thuat thiét ké cau 1énh, bao gom viéc cin than tao ra cac cau lénh véi cac vi du
zero-shot dén few-shot, cac rang budc va hudng dan, c6 thé huéng dan hiéu qua mo
hinh dé€ tao ra cic phan hoi phu hgp va chinh xéc cho nhiéu loai nhiém vu khéac nhau.
Béng cach cung cdp ngit canh rd rang va thu hep dudng di thong qua céc cau 1énh dugc
thiét ké tét, ban c6 thé tan dung kién thiic rong 16n clia cic md hinh ngon ngii 16n ma

khéng can tinh chinh mé hinh.

Tuong ty, Sinh noi dung c6 tang cudng truy xuat (RAG) cung cdp mét cach tiép cin
manh mé dé tich hgp Al vao cic ing dung. Bang cach dong truy xuat thong tin lién
quan ti cic cd s6 kién thiic hodc tai liéu bén ngoai, RAG cung cip cho m6 hinh ngi
canh tap trung tai thdi diém dua ra ciu lénh. Diéu nay cho phép md hinh tao ra cac
phén hoi chinh x4c hon, cap nhat hon va phu hgp véi linh vic cy thé, ma khong cin

quy trinh tinh chinh m6 hinh t6n nhiéu thgi gian va tai nguyén.

Mgc du tinh chinh mé hinh ¢6 thé c6 1gi cho céc linh vuc ho#c nhiém vu chuyén biét
cao can muc do tuy chinh sau, nhung né thudng di kém véi chi phi tinh toan dang ké,
yéu ciu dii liéu va chi phi bao tri cao. D3i v6i hau hét cac kich ban phat trién ing dung,
su két hgp gitta ky thuat thiét ké cau 1énh hiéu qua va RAG 1a du dé dat dugc chiic ning

va trai nghiém ngudi dung mong muén dya trén Al.



Sinh ndi dung c6é Tang cuong Truy
xuat (RAG)

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
Sinh ndi dung c6 Tang cuwo'ng Truy xuat la gi?

Néi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

RAG hoat dong nhu thé nao?

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Tai sao nén sir dung RAG trong (rng dung cua

ban?

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
Tri€n khai RAG trong Ung dung ctia Ban

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Chuan bi Ngudn Kién thirc (Phan doan)

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Phan doan ménh dé

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Ghi cha vé trién khai

No6i dung nay khéng cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Kiém Tra Chat Lugng

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Loi ich ciia Truy xuat Dua trén Ménh dé

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vi du Thuc té vé RAG

Noi dung nay khong cé trong phién ban méu sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Nghién ctru Dién hinh: RAG trong U'ng dung Khai bao
Thué Khéng Str dung Embeddings

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Toi wu héa Truy van Théng minh (1QO)

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Xép hang lai

Noi dung nay khong cé trong phién ban méu sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Panh gia RAG (RAGASs)

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

bo trung thuc

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
Do lién quan cha cau tra 1oi

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Do chinh xac cta ngir canh

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Do lién quan cta ngir canh

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Do bao pht ctia ngir canh

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

D6 bao phu thuc thé cta ngir cdnh

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Do Tuwong dong Ngir nghia ciia Cau tra 1o (ANSS)

Nbi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

P06 Chinh xac ctia Cau tra loi

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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banh gia Khia canh

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Thach thirc va Trién vong Tuwong lai

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Phan doan Ngir nghia: Nang cao Truy xuat véi Phan doan
Nhan thirc Ngir canh

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Lap chi muc phan cap: Cau tric héa dir liéu dé cai thién
truy xuat

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Self-RAG: Cai tién tu phan chiéu

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

HyDE: Embedding tai liéu gia dinh

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Hoc daéi lap la gi?

Noi dung nay khong cé trong phién ban méu sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Toi thich nghi vé cic thanh phan Al clia minh nhu nhiing “worker” 4o nhd, gan nhu
con ngudi, co thé dudc tich hgp lién mach vao logic ing dung d€ thuc hién cac nhiém
vu cu thé hodc dua ra cac quyét dinh phic tap. Y tudng 1a nhan cach héa mét cach co
chu dich cac kha niang cua LLM, d€ khong ai qua phéan khich va gan cho ching nhiing
phdm chat ky diéu ma ching khong co.

Thay vi chi dya vao cac thuét toan phiic tap hodc trién khai thu cong ton thdi gian, cac
nha phat trién c6 thé hinh dung cic thanh phan Al nhu nhiing thuc thé thong minh, tin
tuy, giong con ngugi ¢ thé duge goi bt ct khi nao cin d€ giai quyét cac van dé phic
tap va dua ra giai phap dya trén kién thiic va qua trinh dao tao cta ching. Nhiing thuc
thé nay khong bi phan tdm hay xin nghi 6m. Chung khong ty y quyét dinh lam moi
thii theo cach khac vé6i nhiing gi da dugc huéng dan, va nhin chung, néu dugc lap trinh

chinh xac, ching ciing khong mac 16i.
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Vé mit ky thuat, nguyén tic chinh ding sau cach ti€p cin nay la phan tach cac tac vu
phiic tap hodc quy trinh ra quyét dinh thanh cac don vi nhé hon, dé quan ly hon ma cé
thé dugc xu 1y bdi cac worker Al chuyén biét. Moi worker dugc thiét ké dé tap trung
vao mot khia canh cu thé ctia van dé, mang dén chuyén mon va kha ning doc déo ciua
minh. Bdng cich phan phdi khoi lugng cong viéc gitia nhiéu worker Al ting dung c6
thé dat dugc hiéu qua, kha ning mé rong va kha nang thich ing cao hon.

Vi dy, hay xem xét mot Ging dung web yéu cau kiém duyét ndi dung do ngudi dung tao
ra theo thdi gian thyc. Viéc trién khai mot hé thong kiém duyét toan dién ti d4u sé la
mot nhiém vu day théach thiic, doi hoi nd luc phat trién dang ké va bao tri lién tuc. Tuy
nhién, bing cach st dung phuong phap Doi ngli Worker, cac nha phét trién c6 thé tich
hgp cac worker kiém duyét dugc hd trg bsi Al vao logic ting dung. Nhiing worker nay
c6 thé ty dong phan tich va danh dau noi dung khong phtt hgp, giai phong cac nha phat

trién d€ tap trung vao céc khia canh quan trong khac cta ting dung.

Worker Al Nhw Cac Thanh Phan Doc Lap C6 Thé
Tai Sir Dung

Mot khia canh quan trong ctia phudng phap Doi ngi Worker 1a tinh module héa ctia né.
Nhiing ngudi tng ho 14p trinh hudng d6i tugng da néi véi ching ta trong nhiéu thap ky
rdng hay nghi vé tudng tic gilia cac d6i tugng nhu nhiing thong diép. Vang, cac worker
Al ¢4 thé dudc thiét ké nhu cic thanh phan doc 14p, cé thé tai st dung va cd thé “néi
chuyén v8i nhau” thong qua cac thong diép bing ngon ngii thong thudng, gan nhu thé
ching thyc sy 1a nhiing con ngudi nho bé dang néi chuyén véi nhau. Cach tiép can lién
két 16ng nay cho phép ting dung thich nghi va phéat trién theo thgi gian, khi cac cong
nghé Al m@i xuat hién hodc yéu cau logic nghiép vu thay ddi.

Trong thuc t€, nhu ciu thiét ké giao dién r6 rang va giao thiic giao tiép gitia cac thanh
phan khong thay d6i chi vi c6 su tham gia ctia cac worker AL Ban van phai xem xét cac

yéu t6 khac nhu hiéu suét, kha ning mé rong va bao mat, nhung gié day con c6 nhiing
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“yéu cAu mém” hoan toan mdi can can nhic. Vi dy, nhiéu ngugi dung phéan d6i viéc dit
liéu ca nhan cta ho dudc st dung dé€ huén luyén cdc mo hinh Al mdi. Ban d4 xac minh

muic do bao mat do nha cung cip moé hinh ma ban dang st dung cung cép chua?

Worker Al Nhuw Vi Dich Vu?

Khi ban doc vé phuong phap Doi ngii Worker, ban c6 thé nhan thidy mot s6 di€ém
tudng dong véi kién tric Vi dich vu. Ca hai déu nhidn manh viéc phan tach cac hé
théng phtc tap thanh cic don vi nhé hon, dé quan ly hon va c6 thé trién khai doc 1ap.
Gidng nhu céc vi dich vu dudc thiét ké d€ lién két 1ong, tap trung vao cac kha nang
kinh doanh cu thé va giao ti€p thong qua API dugc dinh nghia rd rang, cic worker
Al dugc thiét ké dé€ co tinh module hoa, chuyén biét trong nhiém vu ctia chung va

tuong tac v4i nhau thong qua cac giao dién va giao thiic giao tiép rd rang.

Tuy nhién, c¢6 mét s6 diém khac biét quan trong can luu y. Trong khi vi dich vu
thudng dugc trién khai nhu cac quy trinh ho3c dich vu riéng biét chay trén cac may
hodc container khac nhau, cac worker Al c6 thé dudc trién khai nhu cic thanh phan
doc lap trong mot Ging dung duy nhat hodc nhu cac dich vu riéng biét, tuy thudc vao
yéu ciu cu thé va nhu ciu mé rong ctia ban. Ngoai ra, giao ti€p gitia cac worker Al
thudng lién quan dén viéc trao doi thong tin dya trén ngdn ngi tu nhién phong ph,
chang han nhu 15i nhéc, huéng dan va ndi dung dugc tao ra, thay vi cdc dinh dang

dit liéu c6 cdu truc thudng dudgce st dung trong vi dich vu.

Mic du c6 nhitng khac biét ndy, cc nguyén tic vé tinh module hoa, lién két long va
giao dién giao tiép ré rang van 1a trung tAm cla ca hai mé hinh. Bang cach ap dung
cAc nguyén tdc nay vao kién tric worker Al ctia ban, ban c6 thé tao ra cac hé thong
linh hoat, c6 kha ning mé rong va dé bao tri, tan dung stic manh ctia Al dé giai quyét

cac van deé phiic tap va mang lai gia tri cho ngudi dung ctia ban.
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Phudng phap Ddi ngli Worker c6 thé dugc 4p dung trong nhiéu linh vyc va ing dung
khac nhau, tdn dung stic manh ctia Al d€ giai quyét cac tac vu phic tap va cung cap giai
phép thong minh. Hay cung kham pha mét vai vi du cu thé vé cach cac worker Al co

thé dugc st dung trong cic ngii canh khéac nhau.

Quan Ly Tai Khoan

H4u nhu moi ting dung web doc 1ap déu cé khai niém vé tai khoan (hodc ngudi dung).
Trong Olympia, chung t6i st dung mot worker Al AccountManager dugc lap trinh dé

c6 thé xti ly nhiéu loai yéu cau thay doi khac nhau lién quan dén tai khoan ngudi dung.

Chi thi cua né dudgc viét nhu sau:

You are an intelligent account manager for Olympia. The user will request
changes to their account, and you will process those changes by invoking
one or more of the functions provided.

The initial state of the account: #{account.to_directive}

Functions will return a text description of both success and error
results, plus guidance about how to proceed (if applicable). If you have
a question about Olympia policies you may use the “search_kb™ function
to search our knowledge base.

Make sure to notify the account owner of the result of the change
request before calling the “finished™ function so that we save the state
of the account change request as completed.

Trang thai ban dau cta tai khoan dudc tao ra béiaccount . to_directive don gian la
mot mo ta van ban vé tai khoan, bao gobm cac di liéu lién quan nhu ngudi dung, dang
ky, v.v.

Pham vi cic chtic ning c6 s&n cho AccountManager cho phép né chinh stta ding ky
ctia ngudi dung, thém va xda cc chuyén gia tu van Al va cac tién ich bd sung tinh phi

khéc, déng thdi gii email thong bao dén chu tai khoan. Ngoai chiic nang finished, nd
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cling c6 thé noti fy_human_administrator néu gip 16i trong qua trinh xti 1y hoic
can bat ky ho tr¢ nao khac véi yéu cau.

Luu y rang trong trudng hgp c6 ciu héi, AccountManager c6 thé chon tim kiém trong
co s6 kién thiic ctia Olympia, ndi né cé thé tim thdy huéng dan vé cach xii ly cac trudng
hgp dic biét va bat ky tinh hudng nao khac khién n6 khong chic chian vé cach tiép tuc.

U'ng dung Thuong mai Dién tir

Trong linh vuc thudng mai dién ti, cic worker Al c6 thé dong vai trd quan trong trong
viéc nang cao trai nghiém ngudi dung va téi uu hoa hoat déng kinh doanh. Duéi day la

mot s6 cach ma cac worker Al c6 thé duge st dung:

Pé xuat San pham

Mot trong nhiing ¢ing dung manh mé nhét ctia worker Al trong thuong mai dién ta 1a
tao ra cac dé xudt san pham dugc ca nhan hoa. Bang cach phén tich hanh vi ngudi dung,
lich st mua hang va sd thich, nhiing worker nay c6 thé dé xuit cic san pham phu hgp

vGi s6 thich va nhu ciu cta tling ngudi dung cu thé.

Chia khéa dé€ c6 dugc cac dé xuat san pham hiéu qua la tdn dung su két hgp gitia ky
thuat loc coéng tac va loc dua trén ndi dung. Loc cdng tac xem xét hanh vi cia nhiing
ngudi dung tuong tu dé xac dinh cdc mau va dua ra dé xuét dya trén nhiing gi ngusi
khac c6 cung s6 thich dd mua hodc thich. Mat khac, loc dya trén néi dung tép trung vao
cac dic diém va thudc tinh cta ban than san phdm, dé xuit cic mit hang c6 dic diém
tuong tu véi nhiing san phdm ma ngudi dung da thé hién sy quan tdm trudc do.

Dudi day la mot vi du don gian vé cach ban c6 thé trién khai mot worker dé xuét san

ER

pham trong Ruby, lan nay stt dung phong cach lap trinh ham “Railway Oriented (ROP)


https://fsharpforfunandprofit.com/rop/
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class ProductRecommendationWorker

include Wisper: :Publisher

def call(user)

Result.ok(ProductRecommendation.new(user))
.and_then(ValidateUser .method(:validate))
.map(AnalyzeCurrentSession.method(:analyze))
.map(CollaborativeFilter .method(:filter))
.map(ContentBasedFilter .method(:filter))
.map(ProductSelector .method(:select)).then do |result]|

case result

in { err: ProductRecommendationError => error }
Honeybadger .notify(error.message, context: {user:})

in { ok: ProductRecommendations => recs }
broadcast(:new_recommendations, user:, recs:)

end

end
end

end

Phong cach lap trinh ham Ruby dugdc st dung trong vi du nay chiu anh
huéng tit F# va Rust. Ban c6 thé doc thém vé ky thuét nay trong bai giai
thich cua ngudi ban Chad Wooley tai GitLab

Trong vi du nay, ProductRecommendat ionWorker nhin mét ngudi dung lam dau vao
va tao ra cac dé xudt san phdm dudc c4 nhin héa bing cach truyén mot déi tugng gia

tri qua mot chudi cac bude chiic ning. Hay phan tich tling budc:

1. ValidateUser.validate: Budc nay dam bao ngudi dung hgp 1€ va da diéu kién
nhén dé xuét c4 nhan héa. N6 kiém tra xem ngudi dung c6 ton tai, dang hoat dong
va c6 du dit liéu can thiét d€ tao dé xuat hay khong. Néu viéc xac thuc that bai,
mot két qua 16i sé dugc tra vé va chudi sé bi ngét mach sém.

2. AnalyzeCurrentSession.analyze: Néu ngudi dung hgp lé, budc nay phan
tich phién duyét web hién tai ctia ngudi dung d€ thu thap thong tin ngit canh. N6


https://gitlab.com/gitlab-org/gitlab/-/blob/6faa532ebe84ab12018cd661fad14d9c68359ac3/ee/lib/remote_development/README.md
https://gitlab.com/gitlab-org/gitlab/-/blob/6faa532ebe84ab12018cd661fad14d9c68359ac3/ee/lib/remote_development/README.md

boi ngi Worker 90

xem xét cic tudng tac gan day cta ngudi dung, nhu cic san phdm da xem, cac
truy vén tim kiém va ndi dung gié hang, d€ hiéu dugc sé thich va y dinh hién tai
cua ho.

3. CollaborativeFilter. filter: St dung hanh vi ctia nhiing nguoi dung tuong
ty, budc nay ap dung céc ky thuét loc cong tac d€ xac dinh nhiing san pham c6
kha nang thu hdt ngudi dung. N6 xem xét cac yéu t6 nhu lich st mua hang, danh
gi4 va tuong tac ngudi dung-san pham d€ tao ra mot thp cac dé xuit iing vién.

4. ContentBasedFilter. filter: Budc nay ti€p tuc tinh chinh cac dé xuét tng
vién bang cach ap dung loc dya trén ndi dung. N6 so sanh cac thudc tinh va dic
diém cta céc san phdm (ing vién vGi s thich va dit liéu lich st cia ngudi dung
dé chon ra nhitng myc pht hgp nhit.

5. ProductSelector .select: Cudi cung, budc nay chon N san phdm hang dau ti
cac dé xuit da dudc loc dya trén céc tiéu chi dinh trudc, nhu diém do phu hop,
d06 phé bién hoic cic quy tic kinh doanh khac. Céc san phdm dugc chon sau do

dudc trd vé nhu cac dé xuat ca nhan héa cudi cung.

Diém dep cta viéc stt dung phong cach lap trinh ham Ruby & day la n6 cho phép chung
ta két néi cac budc nay véi nhau mot cach rd rang va stc tich. Moi budc tap trung vao
mot nhiém vu cy thé va tra vé mot déi tugng Result, c6 thé 1a thanh cong (ok) hoic
16i (err). Néu bat ky budc nao gip 16i, chudi sé bi ngat mach sém va 16i sé dugc truyén

dén két qua cudi cung.

Trong ciu lénh case & cudi, ching ta thuc hién khép mau trén két qua cudi
cung. Néu két qua la 16i (ProductRecommendationError), chung ta ghi lai 16i
bang cong cu nhu Honeybadger dé theo ddi va g& 16i. Néu két qua thanh cong
(ProductRecommendations), ching ta phat sy kién :new_recommendations st
dung thu vién pub/sub Wisper, truyén theo ngudi dung va cac dé xuit da tao.

Bang cach tin dung cac ky thuét 1ap trinh ham, ching ta c6 thé tao ra mot worker dé
xudt san phdm theo module va dé bao tri. Mdi budc 1a doc 1ap va co thé dé dang dugc

kiém thu, stia d6i hodc thay thé ma khong anh huéng dén luong tong thé. Viéc sit dung
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khép mau va 16p Result gitp ching ta xt ly 16i mét cach thanh lich va ddm bao worker
thét bai nhanh néu bét ky budc nao gap van dé.

Téat nhién, day 1a mot vi du don gian hda, va trong tinh hudng thyc té, ban sé can tich
hgp véi nén tang thuong mai dién ti cua minh, xt 1y cac trudng hgp ngoai 1€, va tham
chi di siu vao viéc trién khai cac thuét toan dé xuat. Tuy nhién, cic nguyén tic cot 16
vé viéc phén tach van dé thanh cic budc nhé hon va tin dung cac ky thuéat lap trinh

ham van giit nguyén.

Phat Hién Gian Lan

Dudi day 1a mot vi du don gian vé cach ban c6 thé trién khai mot worker phét hién gian

lan st dung cung phong cach Railway Oriented Programming (ROP) trong Ruby:

class FraudDetectionWorker
include Wisper: :Publisher

def call(transaction)

Result.ok(FraudDetection.new(transaction))
.and_then(ValidateTransaction.method(:validate))
.map(AnalyzeTransactionPatterns.method(:analyze))
.map(CheckCustomerHistory.method( :check))
.map(EvaluateRiskFactors.method(:evaluate))
.map(DetermineFraudProbability.method(:determine)).then do |result|

case result
in { err: FraudDetectionError => error }
Honeybadger .notify(error .message, context: {transaction:})
in { ok: FraudDetection => fraud } }
if fraud.high_risk?
broadcast(:high_risk_transaction, transaction:, fraud:)
else
broadcast(:low_risk_transaction, transaction:)
end
end
end
end
end
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Lép FraudDetection la mot value object (d6i tugng gia tri) dong goi trang thai phat
hién gian 14n cho mot giao dich cu thé. N6 cung cap mot cach ¢6 cu tric dé phan tich
va danh gia rii ro gian l4n lién quan dén mét giao dich dya trén nhiéu yéu t6 rui ro

khéc nhau.

class FraudDetection
RISK_THRESHOLD = 0.8

attr_accessor :transaction, :risk_factors

def initialize(transaction)
self.transaction = transaction
self.risk_factors = []

end

def add_risk_factor(description:, probability:)
case { description:, probability: }
in { description: String => desc, probability: Float => prob }
risk_factors << { desc => prob }
else
raise ArgumentError, "Risk factor arguments should be string and float"
end

end
def high_risk?
fraud_probability > RISK_THRESHOLD
end
private
def fraud_probability
risk_factors.values.sum

end

end

Lép FraudDetection c6 cac thudce tinh sau:

« transaction: Mét tham chiéu dén giao dich dang dugc phan tich gian lan.
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« risk_factors: Mot mang luu trii cac yéu t6 rii ro lién quan dén giao dich. Mdi
yéu t6 rai ro dugc biéu dién dudi dang hash, trong d6 khoa 1a mé ta cta yéu to

rui ro, va gia tri 1a xac suét gian lan lién quan dén yéu t6 rui ro dé.

Phuong thiic add_risk_factor cho phép thém mét yéu t6 rii ro vao mang risk_-
factors. N6 nhan hai tham s6: description 1a mot chudi mé ta yéu té rai ro, va
probability la mot so float biéu thi xac suét gian lan lién quan dén yéu té rai ro do.

Chung ta st dung ciu lénh diéu kién case. . in d€ thyuc hién kiém tra kiéu don gian.

Phuong thiic high_risk? sé dugc kiém tra & cudi chudi la mét phuong thtic vi ti so
sanh fraud_probability (dugc tinh bing cich tong hgp x4c suat cla tit ca cac yéu

t6 rdi ro) v8i RISK_THRESHOLD.

L8p FraudDetection cung cdp mot cach dong goi va rd rang d€ quan ly viéc phat hién
gian lan cho mét giao dich. N6 cho phép thém nhiéu yéu t6 rii ro, méi yéu t6 c6 mo ta
va x4c suét riéng, va cung cdp phudng thic dé xac dinh xem giao dich c6 dugce coi 1a rai
ro cao dya trén xéc suat gian lan da tinh toan hay khéng. Lép nay c6 thé dé dang tich
hgp vao mot hé thong phat hién gian 1an 16n hon, ndi cac thanh phan khéac nhau c6 thé
phoi hgp dé danh gia va giam thiéu rti ro cta cac giao dich gian lan.

Cudi cung, vi day 1a mét cudn sach vé 1ap trinh st dung Al dudi day la mét vi du vé viéc
trién khai 16p CheckCustomerHistory tan dung xu ly Al bang cach st dung module
ChatCompletion ttu thu vién Raix cta toi:


https://github.com/OlympiaAI/raix-rails
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class CheckCustomerHistory

include Raix::ChatCompletion

attr_accessor :fraud_detection

INSTRUCTION = <<~END
You are an AI assistant tasked with checking a customer's transaction
history for potential fraud indicators. Given the current transaction
and the customer's past transactions, analyze the data to identify any

suspicious patterns or anomalies.

Consider factors such as the frequency of transactions, transaction
amounts, geographical locations, and any deviations from the customer's
typical behavior to generate a probability score as a float in the range
of @ to 1 (with 1 being absolute certainty of fraud).

Output the results of your analysis, highlighting any red flags or areas

of concern in the following JSON format:

{ description: <Summary of your findings>, probability:

END

def self.check(fraud_detection)
new( fraud_detection).call
end

def call

chat_completion(json: true).tap do |result|
fraud_detection.add_risk_factor (**result)

end
Result.ok(fraud_detection)

rescue StandardError => e
Result.err(FraudDetectionError.new(e))

end

private
def initialize(fraud_detection)
self. fraud_detection = fraud_detection

end

def transcript

<Float> }
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tx_history = fraud_detection.transaction.user.tx_history

[

system: INSTRUCTION 1},

user: "Transaction history: #{tx_history.to_json}" 1},
assistant: "OK. Please provide the current transaction." },

e e N M)

user: "Current transaction: #{fraud_detection.transaction.to_json}" }

end

end

Trong vi du nay, CheckCustomerHistory dinh nghia mot hing s6 INSTRUCTION cung
cip huéng dan cu thé cho mo hinh Al vé cich phan tich lich st giao dich ctia khach hang

dé tim c4c dau hiéu gian 1an thong qua chi thi hé théng

Phudng thiic self.check la mot phuong thic 16p khéi tao mot thuc thé mdi cia
CheckCustomerHistory véi doi tugng fraud_detection va goi phudng thiic call
dé thyc hién phan tich lich stt khach hang.

Bén trong phudng thiic call, lich st giao dich ctia khach hang dugc truy xuat va dinh
dang thanh mot ban ghi dugc chuyén dén mo hinh Al. M6 hinh Al phan tich lich st
giao dich dua trén cac huéng dan da cung cap va tra vé ban tom tit cac phat hién cta
no.

Cac phat hién dugc thém vao doi tugng fraud_detection, va ddi tugng fraud_-
detection da cép nhat dudc tra vé nhu mot Result thanh cong.

Bang cach tan dung mo6-dun ChatCompletion, 16p CheckCustomerHistory co thé
st dung stic manh ctia Al d€ phan tich lich sit giao dich ctia khach hang va xac dinh cac
d4u hiéu gian 14n tiém an. Diéu nay cho phép cic ky thuat phat hién gian lan tinh vi va
thich ting hon, vi mé hinh AI ¢6 thé hoc va thich nghi véi cac mau va bat thudng méi
theo thdi gian.

FraudDetectionWorker da cip nhat va I6p CheckCustomerHistory cho thdy cach

cac worker Al c6 thé dugc tich hgp mét cach lién mach, nang cao quy trinh phat hién

gian lan v4i kha nang phén tich va ra quyét dinh thong minh.
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Phan tich Cam xuic Khach hang

Day 1a mot vi dy tuong ty nita vé cach ban c6 thé trién khai mot worker phan tich cam
xtc khach hang. Lan nay sé co it giai thich hon, vi ban hdn da ndm dugc cach thic hoat
dong cua phong cach lap trinh nay:

class CustomerSentimentAnalysisWorker

include Wisper: :Publisher

def call(feedback)

Result.ok( feedback)
.and_then(PreprocessFeedback .method( : preprocess))
.map(Per formSentimentAnalysis.method(:analyze))
.map(ExtractKeyPhrases.method( :extract))
.map(IdentifyTrends.method(:identify))
.map(Generatelnsights.method(:generate)).then do |result|

case result

in { err: SentimentAnalysisError => error }
Honeybadger .notify(error.message, context: {feedback:})

in { ok: SentimentAnalysisResult => result }
broadcast(:sentiment_analysis_completed, result)

end

end
end

end

Trong vi du nay, CustomerSentimentAnalysisWorker bao gom cac budc tién xii ly
phan hdi (vi du: loai bé nhiéu, phan tach tii), thuc hién phan tich cam xic dé xac dinh
tinh cam tong thé (tich cuc, tiéu cuc hodc trung tinh), trich xuat cdc cum tit va chu deé
chinh, xac dinh xu huéng va mé hinh, va tao ra cac thong tin chi tiét c6 thé hanh dong

dua trén phén tich.
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Ung dung Y té

Trong linh vuc y t&, cdc worker Al c6 thé ho trg cac chuyén gia y t€ va nha nghién ctu
trong nhiéu nhiém vu khac nhau, dan dén cai thién két qua diéu tri cho bénh nhan va

ddy nhanh cac kham pha y hoc. Mot 6 vi du bao gom:
Ti€p nhan Bénh nhan

Céc worker Al c6 thé t6i uu hda quy trinh tiép nhan bénh nhan bing cach ty dong hoa

nhiéu nhiém vu va cung cép ho trg thong minh.

Lén lich hen: Cac worker Al c6 thé xti ly viéc 1én lich hen bang cach hiéu dugc sé thich
clia bénh nhén, thdi gian ranh va mic do khan cap ctia nhu ciu y té€. Ching c6 thé tuong
tac v6i bénh nhéan thong qua giao dién hoi thoai, huéng dan ho qua quy trinh dit lich
va tim cac khung gié hen phu hgp nhat dya trén yéu ciu cta bénh nhén va lich trinh

cua nha cung cép dich vu y té.

Thu thap Tién sti Bénh: Trong qué trinh tiép nhan bénh nhan, cic worker Al c6 thé hd
trg thu thap va ghi chép tién st bénh ctia bénh nhan. Ching c6 thé tham gia déi thoai
tudng tac véi bénh nhan, dat cic ciu hoi lién quan vé tinh trang bénh trong qua kh,
thudc men, di Ging va tién su gia dinh. Cac worker Al c6 thé st dung cac ky thuat xt ly
ngon ngii ty nhién dé€ dién gidi va ciu tric thong tin thu thap dugc, dam bao thong tin
dudc ghi lai chinh x4c trong ho so stic khoe dién tii ctia bénh nhén.

Dénh gia va Phan loai Triéu chiing: Cac worker Al c6 thé thyc hién danh gia triéu
chiing ban d4u bang céch hoi bénh nhan vé cac triéu chiing hién tai, thdi gian, mic do
nghiém trong va cic yéu t3 lién quan. Bing cich tin dung cd sé kién thic y té va cac
md hinh hoc may, nhiing worker nay c6 thé phan tich théng tin dugc cung cp va dua
ra chin do4n phén biét s bd hodc dé xuat cac budc tiép theo phu hgp, nhu 1én lich tu

van v4i nha cung cap dich vu y té€ hodc dé xuét cac bién phép tu cham sbc.

Xac minh Bao hiém: Cac worker Al c6 thé ho trg xac minh bao hiém trong qua trinh

ti€p nhan bénh nhan. Chung c6 thé thu thap théng tin bao hiém cta bénh nhén, lién lac
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vGi cac nha cung cip bao hiém théng qua API hoic dich vy web, va x4ac minh tinh du
diéu kién bao hiém va quyén lgi. Viéc ty dong hoa nay gidp t3i vuu hda quy trinh xac

minh béo hiém, gidm ganh niang hanh chinh va dam bao thu thap thong tin chinh xac.

Gi4o duc va Huéng dan Bénh nhan: Cac worker Al c6 thé cung cap cho bénh nhan
cic tai liéu gido duc va huéng dan lién quan dua trén tinh trang bénh cu thé hoic cac
thu thuat sip t6i. Chung c6 thé cung cip ndi dung dugc ca nhan hoa, tra 18i cac cAu hoi
thudng gip va dua ra huéng dan vé chudn bi trudc khi khadm, huéng dan sit dung thudc
hodc chim séc sau diéu tri. Diéu nay gitp bénh nhan luén dugc thong tin va tham gia

trong suét hanh trinh cham séc stic khoe ctia ho.

Bang cach tan dung cac worker Al trong qua trinh ti€p nhan bénh nhén, cic t6 chicy
t€ c6 thé nang cao hiéu qué, giam thdi gian chd dgi va cai thién trai nghiém tong thé
ctia bénh nhan. Nhiing worker nay c6 thé xt ly cac nhiém vy thudng xuyén, thu thap
thong tin chinh x4c va cung cip hd trg cd nhan héa, cho phép cac chuyén gia y té tap

trung vao viéc cung cip dich vu chidm séc chit lugng cao cho bénh nhan.

banh gia Nguy co Bénh nhan

Cac worker Al c6 thé déng vai trd quan trong trong viéc danh gia nguy cd ctia bénh
nhén bang cich phan tich nhiéu nguén di liéu va 4p dung cc ky thuat phan tich nang

cao.

Tich hgp Dii liéu: Cac worker Al c6 thé thu thap va hiéu dugc dii liéu bénh nhan ti
nhiéu nguén khac nhau, nhu ho sg stic khoe dién tit (EHR), hinh anh y té, két qua xét
nghiém, thiét bi deo va cic yéu t6 xa hoi anh hudng dén stic khoe. Bing cach tong hgp
nhiing théng tin nay thanh ho sé bénh nhan toan dién, cac worker Al c6 thé cung cap
cai nhin tong thé vé tinh trang stic khoe va cc yéu t6 nguy cd cia bénh nhan.

Phan ting Nguy co: Cac worker Al c6 thé st dung cdc mo hinh dy dodn dé phan loai
bénh nhan thanh cac nhém nguy cdé khac nhau dya trén dic diém ca nhan va di liéu

stic khoe cta ho. Viéc phan ting nguy cd nay gitp cac nha cung cap dich vu y t€ vu tién
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nhiing bénh nhéin can dudc chi y hodc can thiép ngay lap tiic. Vi dy, nhiing bénh nhan
duge xac dinh ¢6 nguy cd cao ddi v6i mot tinh trang cu thé 6 thé duge danh dau dé
theo doi chét ché hon, ap dung cac bién phap phong ngua hoéc can thiép sém.

Ho s6 Nguy co Ca nhan héa: Cac worker Al ¢6 thé tao ra cac ho sé nguy co dudc ca
nhan héa cho tliing bénh nhén, 1am ndi bat cac yéu t6 cu thé gop phan vao diém sd nguy
cd ctia ho. Nhitng ho sd nay c6 thé bao gom thong tin chi tiét vé 16i séng ctia bénh nhan,
khuynh hudng di truyén, cac yéu t6 moéi trudng va cac yéu t6 xa hoi anh hudng dén stc
khoe. Bang céch cung cip phan tich chi tiét vé cac yéu t6 nguy cd, cic worker Al c6 thé
gitp nha cung cép dich vu y t€ diéu chinh cac chién luge phong ngtia va ké hoach diéu

tri phtt hgp véi nhu cu cta tiing bénh nhan.

Giam sat Nguy cd Lién tuc: Cac worker Al c6 thé lién tuc theo ddi dii liéu bénh nhan
va cap nhét danh gia nguy cd theo thdgi gian thyc. Khi ¢6 thong tin méi, ching han nhu
thay d6i vé ddu hiéu sinh ton, két qua xét nghiém hoic viéc tuan thu dung thudc, cac
worker Al c6 thé tinh toan lai diém s6 nguy cd va canh béo cho nha cung cap dich vu
y té€ vé bat ky thay d6i dang ké nao. Viéc giam sat cha dong nay cho phép can thiép kip

thai va diéu chinh ké hoach chiam séc bénh nhan.

Hb tr¢ Ra quyét dinh LAm sang: Cac worker Al c6 thé tich hgp két qua danh gia nguy
o vao hé thdng hé trg ra quyét dinh 1am sang, cung cip cho nha cung cap dich vu y
té cac khuyén nghi va canh béo dua trén bing ching. Vi du, néu diém s6 nguy cd cta
bénh nhéan ddi v4i mét tinh trang cu thé vugt qua mot ngudng nhét dinh, worker Al ¢6
thé nhic nhd nha cung cap dich vu y t€ xem xét cic xét nghiém chin doan cu thé, bién
phap phong ngtia hodc cac phuong an diéu tri dua trén huéng dan lam sang va thuc
hanh t6t nhit.

Nhiing thanh phan x@ 1y nay c6 thé xt ly khéi lugng 16n dit liéu bénh nhén, 4p dung
cac phan tich phitc tap, va tao ra nhiing hiéu biét c6 thé hanh dong dé ho trg viéc ra
quyét dinh 1am sang. Cudi clung, diéu nay dan dén cai thién két qua diéu tri cho bénh

nhan, giam chi phi chidm soc stic khoe, va nang cao viéc quan ly stic khée cong dong.
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Thanh phan Al nhuw mét Trinh Quan ly Quy trinh

TRIGGER

l

Process Manager
Reply 3 Reply

/o N/

Function A Function B Function C Finished

Trong bdi canh céc ting dung dua trén Al, mot thanh phan xG ly c6 thé duge thiét
ké d€ hoat dong nhu mot Trinh Quén ly Quy trinh, nhu dugec mo ta trong cudn sach
“Enterprise Integration Patterns” cua Gregor Hohpe. Trinh Quan ly Quy trinh 1a mét
thanh phén trung tim duy tri trang thai cia mét quy trinh va xac dinh cac budc xi ly

tiép theo dya trén cac két qua trung gian.

Khi mét thanh phén xt ly Al déng vai tro la Trinh Quan ly Quy trinh, né nhan mot
thong diép dén dé khdi tao quy trinh, dugc goi la thong diép kich hoat. Thanh phéan x
ly Al sau do duy tri trang thai cta viéc thuc thi quy trinh (duéi dang ban ghi hoi thoai)
va xt ly thong diép théng qua mét chudi cac bude xit ly dudc trién khai duéi dang cac

ham cong cy, co thé 1a tuan ty hodc song song, va dugc goi theo quyét dinh cia no.

Néu ban dang st dung mét loai mé hinh AI nhu GPT-4 ¢4 kha ning thuc

P thi cdc ham song song thi thanh ph#n xt ly clia ban c6 thé thuc hién nhiéu
budc cung mét luc. Thanh that ma ndi, toi chua tiing thit diéu nay va truc
gidc méch béo rang két qua c6 thé khéac nhau tuy trudng hgp.
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Sau mdi budc xt ly riéng 1, quyeén diéu khién dugc tra vé cho thanh phan xii Iy Al, cho
phép né xac dinh (cac) bude xit ly tiép theo dya trén trang thai hién tai va cac két qua
thu dudec.

Luu trir Thong diép Kich hoat ctia Ban

Theo kinh nghiém cta t6i, trién khai thong diép kich hoat ctia ban nhu mot ddi tugng
dugc ho trg bsi co s6 dit liéu 1a mot y tuéng thong minh. Béng cach d6, moi phién ban
quy trinh dugc xac dinh bdi mot khoa chinh duy nhat va cung cip cho ban mét ngi dé

lvu trit trang thai lién quan dén viéc thuc thi, bao gom ca ban ghi hi thoai ctia Al.

Vi dy, day 1a phién ban don gian héa ctia I6p mé hinh AccountChange ctia Olympia,

dai dién cho mot yéu ciu thay ddi tai khoan cta ngudi dung.

index_account_changes_on_account_id (account_id)
Foreign Keys

fk_rails_... (account_id => accounts.id)

# == Schema Information

#

# Table name: account_changes

#

# id ruuid not null, primary key
# description :string

# state :string not null
# transcript :jsonb

# created_at :datetime not null
# updated_at :datetime not null
# gccount_id :uuid not null
#

# Indexes

#

#

#

#

#

#

#

class AccountChange < ApplicationRecord

belongs_to :account

validates :description, presence: true
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after_commit -> {
broadcast( :account_change_requested, self)

}, on: :create

state_machine initial: :requested do
event :completed do
transition all => :complete
end
event :failed do
transition all => :requires_human_review
end
end

end

L8p AccountChange dong vai tro nhu mot thong diép kich hoat dé bt dau quy trinh
xt ly yéu cau thay d6i tai khoan. Hay chu y cach né duge phat t6i hé thdng phu xuat
ban/ding ky dua trén Wisper cua Olympia sau khi giao dich tao méi hoan tat.

Viéc luu trit thong diép kich hoat trong cd s6 dit liéu nhu thé nay cung cip mét ban
ghi lién tuc cho mdi yéu cau thay d6i tai khoan. Méi thé hién ctia 16p AccountChange
dugc gan mot khoéa chinh duy nhat, cho phép dé dang nhan dién va theo déi cac yéu
cau riéng 1é. Diéu nay dic biét hitu ich cho muc dich ghi nhat ky kiém toan, vi n6 cho
phép hé thong duy tri mot ban ghi lich st cta tdt ca cac thay ddi tai khoan, bao gom
thdi diém yéu cau, nhiing thay déi dugc yéu cau, va trang thai hién tai ciia méi yéu cau.
Trong vi du da cho, 16p AccountChange bao gom céc trudng nhu description dé
nam bét chi tiét cta thay d6i dugc yéu cau, state dé€ biéu thi trang thai hién tai cia
yéu cau (vi dy: da yéu cu, hoan thanh, cAn xem xét tht cong), va transcript dé luu
trit ban ghi hoi thoai ctia Al lién quan dén yéu ciu. Trudng description la lénh nhic
thuc t€ dugc st dung d€ khdi tao cudc trd chuyén dau tién véi AL Viéc luu trit dit lieu
nay cung cip ngli canh c6 gia tri va cho phép theo doi va phan tich quy trinh thay doi
tai khoan tot hon.

Viéc luu trii thong diép kich hoat trong cd sé dit liéu cho phép xti ly 16i va khoi phuc

manh mé. Néu xay ra 16i trong qua trinh xii ly yéu cau thay déi tai khoan, hé théng sé


https://github.com/krisleech/wisper
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danh d4u yéu ciu la that bai va chuyén no sang trang théi cin can thiép ctia con ngugi.
Diéu nay dam bao khong cd yéu cau nao bi mat hodc bi quén, va moi van dé co thé dugc

xu ly va giai quyét ding cach.

Worker Al v§i vai tro 1a Trinh Quan 1y Quy trinh, cung cip mot diém kiém soét trung
tam va cho phép cac kha ning bao cdo va gd 16i quy trinh manh mé. Tuy nhién, diéu
quan trong can luu y la viéc st dung worker AI nhu mét Trinh Quan ly Quy trinh cho

moi kich ban quy trinh trong ting dung ctia ban c6 thé la qua muc can thiét.

Tich hgp Worker Al Vao Kién tric Ung dung Cla
Ban

Khi tich hgp worker Al vao kién tric tng dung cta ban, médt s6 can nhic ky thuat can
dugc giai quyét d€ dam bao tich hgp sudn sé va giao tiép hiéu qua gitta worker Al va
céc thanh phan Gng dung khac. Phan nay xem xét cac khia canh chinh cta viéc thiét ké

giao dién, xu ly ludng di liéu va quan ly vong ddi ctia worker AL
Thiét ké Giao dién va Giao thurc Giao tiép R6 rang

D€ tao diéu kién tich hgp sudn sé gilta worker Al va cic thanh phén tng dung khac,
viéc xac dinh giao dién va giao thic giao ti€p r6 rang la rat quan trong. Hay xem xét

céc céch tiép can sau:

Tich hgp dua trén API: Hién thj chiic ning cta worker Al thong qua cdc API dudc dinh
nghia r6 rang, nhu cic endpoint RESTful hodc schema GraphQL. Diéu nay cho phép cac
thanh phan khac tuong tac v6i worker Al bang cach st dung cac yéu ciu va phan hoi
HTTP tiéu chuin. Tich hgp dua trén API cung cip mot hgp dong ro rang gitia worker
Al va céc thanh phan st dung, gitp viéc phat trién, ki€ém thd va bao tri cac diém tich

hgp dé dang hon.
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Giao ti€p dua trén Thong diép: Trién khai cic mau giao tiép dua trén thong diép, nhu
hang dgi thong diép hodc hé thong xuit ban-déng ky, dé€ cho phép tuong tac bat dong
bo gitta worker Al va cac thanh phén khac. Cach tiép can nay tach biét worker AI khoi
phén con lai cta ting dung, cho phép kha nang mé rong, chiu 16i va lién két 1ong 1éo t6t
hon. Giao tiép dya trén thong diép dic biét hitu ich khi viéc xt ly dudc thuc hién bgi
worker Al ton thdi gian hodc tai nguyén, vi né cho phép cac phéan khac cta Gng dung

tiép tuc thuc thi ma khong can dgi worker Al hoan thanh nhiém vu cta ho.

Kién tric hudng su kién: Thiét ké hé théng cta ban xoay quanh cac sy kién va kich
hoat kich hoat worker AT khi céc diéu kién cu thé dugc dap ting. Worker Al c6 thé ding
ky cac sy kién lién quan va phan Gng tuong {ing, thuc hién cac nhiém vu dudgc chi dinh
khi sy kién x4y ra. Kién tric hudng su kién cho phép xii ly théi gian thuc va cho phép
worker Al dugc goi theo yéu ciu, giam tiéu thu tai nguyén khong cin thiét. Cach tiép
cén nay phu hgp cho céc tinh hudéng ma worker Al can phan tng véi cac hanh dong cu

thé hodc thay ddi trong trang thai Ging dung.
X0 ly Luong Dir liéu va bong bo hoéa

Khi tich hgp worker Al vao Gng dung cta ban, viéc dam bao luéng di liéu sudn sé va
duy tri tinh nhat quan di liéu gitta worker Al va cac thanh phén khac la rat quan trong.

Hay xem xét cac khia canh sau:

Chuan bi Dii liéu: Trudc khi dua dit liéu vao worker Al ban c6 thé can thuc hién cac
tac vu chuén bj di liéu khac nhau, nhu 1am sach, dinh dang va/hodc chuyén d6i dit liéu
dau vao. Ban khong chi mudn dam bao réng worker Al c6 thé xti ly hiéu qua, ma con
mudn dam béo rang ban khong lang phi token bang cach chu y dén thong tin ma worker
c6 thé coi 1a v dung trong trudng hop tét nhat, gay nhiéu trong trudng hgp xau nhit.
Chuén bi dii liéu c6 thé bao gom cac tac vu nhu loai bé nhiéu, xit ly gié tri thi€u, hodc
chuyén déi kiéu dit liéu.

Tinh bén viing cta Dii liéu: Ban s€ luu tri va duy tri dii liéu chay vao va ra khoi worker

Al nhu thé ndo? Xem xét cic yéu t6 nhu khéi lugng dit liéu, mau truy van va kha ning
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m@ rong. Ban ¢6 cin luu trit ban ghi ctia AT nhu mét phan anh vé “qué trinh suy nghi”

ctia né cho muc dich kiém toan hodc g 16i, hay chi can c6 ban ghi két qua 1a du?

Truy xudt Dii liéu: Viéc ldy dit liéu can thiét cho cdc worker c6 thé lién quan dén truy
van co s dit liéu, doc tu tap tin, hodc truy cip API bén ngoai. Hay dam bao xem xét do
tré va cach thitc worker Al sé truy cép dii liéu méi nhat. Ho c6 cin quyén truy cap day
du vao cd s6 dit liéu cia ban hay ban nén giéi han pham vi truy cép cta ho theo nhiém
vu cu thé? Con vé kha ndng mé rong thi sao? Hay can nhic cic cd ché bo nhé dém dé
cai thién hiéu suit va giam tai cho cac nguon di liéu.

Dong bo hoa Dii liéu.: Khi nhiéu thanh phén, bao gom ca worker Al, truy cép va stia
déi dii liéu chung, viéc trién khai cac cd ché dong bd héa phu hgp dé€ duy tri tinh nhat
quén cua di liéu la rat quan trong. Cac chién lugc khoa cd sé dit liéu, nhu khoa lac quan
hodc bi quan, c6 thé gitp ban ngin chin xung dot va dam bao tinh toan ven dit liéu.
Trién khai cac ky thuat quéan ly giao dich d€ nhém céc thao tac di liéu lién quan va duy
tri cac thudc tinh ACID (tinh nguyén té, tinh nhat quan, tinh djc lap va tinh bén viing)
X 1y Loi va Phuc hoi: Trién khai cac cd ché xii ly 16i va phuc hoi manh mé dé giai
quyét cac van dé lién quan dén dit liéu co thé phat sinh trong qua trinh ludng dit liéu.
Xt ly ngoai 1é mot cach khéo 1éo va cung cap thong bao 16i ¢ y nghia dé ho trg gé 16i.
Trién khai co ché thi lai va chién higc du phong dé xi ly cac 16i tam thdi ho#ic gian
doan mang. Xac dinh quy trinh 16 rang cho viéc phuc hoi va khoi phuc di liéu trong
trudng hgp di liéu bi hong hodc mat.

Béng cach thiét ké va trién khai cin than cac cd ché ludng dit liéu va dong bo hoa, ban
c6 thé ddm bao ring cac worker Al c6 quyén truy cap vao dii liéu chinh xac, nhat quan
va cap nhat. Diéu nay cho phép ho thuc hién nhiém vy mét cach hiéu qua va tao ra két

qua dang tin cay.

Quan ly Vong d&i ciia Worker Al

Phat trién quy trinh chuin hoa d€ khéi tao va cau hinh worker AL Tai thién vé cac

framework chudn héa cach dinh nghia cac cai dit nhu tén mé hinh, chi thi hé thong
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va dinh nghia ham. Dam bao quy trinh khdi tao dugc tu dong hoa va co thé tai tao dé

thuén tién cho viéc trién khai va mé rong.

Trién khai cic cd ché giam sat va ghi nhat ky toan dién dé€ theo dai tinh trang va hiéu
suat ctia worker AL Thu thap cac chi s6 nhu muc st dung tai nguyén, thdi gian xi
ly, ty 1é 16i, va thong lugng. St dung hé théng ghi nhat ky tap trung nhu ELK stack
(Elasticsearch, Logstash, Kibana) d€ tong hgp va phan tich nhat ky tit nhiéu worker AL

Xay dung kha nang chéng chiu 16i va kha ning phuc hdi vao kién tric worker AL Trién
khai cd ché xt Iy 16i va phuc hodi dé xt ly mot cach khéo 1éo céac 161 hodc ngoai 1é. Mo
hinh Ngén ngii Lén van 1a cong nghé méi nhat; cac nha cung cip thudng gip su c¢d vao
nhiing thdi diém khong mong dgi. St dung co ché thu lai va circuit breaker dé€ ngin

chin 16i day chuyeén.

Kha nang Két hop va Piéu phoi Worker Al

Mot trong nhiing 1gi thé chinh cta kién tric worker Al 1a kha ning két hgp, cho phép
ban két hgp va diéu phdi nhiéu worker Al dé giai quyét cac van dé phiic tap. Bang cach
chia nhé mot tc vu 16n thanh cac tic vu phu nhé hon, dé quan ly hon, méi tac vu duge
xti ly b&i mot worker Al chuyén biét, ban c6 thé tao ra cac hé thong manh mé va linh
hoat. Trong phan nay, ching ta s& kham phé cac cich tiép cin khac nhau d€ két hgp va

diéu phoi “nhiéu” worker AL

Két n6i Worker Al cho Quy trinh Lam viéc Nhiéu Bu'éc

Trong nhiéu tinh huéng, mot tac vu phtc tap c6 thé dugc chia thanh mot chudi cac bude
tulin ty, trong d6 dau ra cia mot worker Al trg thanh dau vao cho worker tiép theo. Viéc
két néi cac worker Al nay tao ra mot quy trinh lam viéc hoic pipeline nhiéu budc. Méi
worker Al trong chudi tap trung vao mot tac vu phu cu thé, va dau ra cudi cing 1a két

qué ctia no luc két hgp tir tit ca cac worker.



© 0 N O O b W N =

I = =
s W N

boi ngi Worker 107

Hay xem xét mot vi du trong ngii canh cta tng dung Ruby on Rails d€ xit ly noi dung
do ngudi dung tao ra. Quy trinh lam viéc bao gom céac budc sau, ma thuc ra c6 1& méi
budc déu qué don gian dé€ dang phan tach theo cach nay trong céc trudng hgp thuc té,
nhung ching gitp vi du dé hiéu hon:

1. Lam sach Van ban: Mot worker Al chiu trdch nhiém loai bé thé HTML, chuyén dai

van ban thanh chit thudng va xt ly chuén héa Unicode.

2. Phat hién Ngoén ngii: Mot worker Al xac dinh ngén ngii ctia van ban da dugc lam

sach.

3. Phan tich Cam xuc: Mot worker Al x4c dinh cam xuc (tich cuc, tiéu cuc hodc trung

tinh) cia van ban duya trén ngoén ngit da phat hién.

4. Phan loai N§i dung: Mot worker Al phan loai van ban vao cac danh muc da dinh

nghia trudce bang cach st dung cac ky thuét xt ly ngoén ngit ty nhién.

Duéi day 1a mot vi du rdt don gian vé cach ban c6 thé két ndi cac worker Al nay bang

Ruby:

class ContentProcessor
def initialize(text)
@text = text
end

def process
cleaned_text = TextCleanupWorker.new(@text).call
language = LanguageDetectionWorker.new(cleaned_text).call
sentiment = SentimentAnalysisWorker.new(cleaned_text, language).call

category = CategorizationWorker.new(cleaned_text, language).call

{ cleaned_text:, language:, sentiment:, category: }
end
end

Trong vi du nay, 16p ContentProcessor dugdc khéi tao v6i vin ban thé va két néi cac
thanh phan xt ly Al v6i nhau trong phuong thiic process. Méi thanh phan xti Iy Al

thuc hién nhiém vu cu thé ctia n6 va chuyén két qua cho thanh phén tiép theo trong
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chudi. Két qua cudi cing 1a mot hash chita vin ban da dugc lam sach, ngdén ngii duge

phat hién, cam xtc, va danh muc néi dung.

XU ly Song song cho cac Thanh phan Al Béc lap

Trong vi du trudc, cac thanh phan xt ly Al dugc két néi tuan ty, trong d6 mdi thanh
phén xtt 1y van ban va chuyén két qua cho thanh phén tiép theo. Tuy nhién, néu ban c¢6
nhiéu thanh phan xu ly Al c6 thé hoat dong doc 1ap trén cung mot dau vao, ban c6 thé

t6i vu héa quy trinh béng cach xt ly ching song song.

Trong kich ban da cho, mot khi viéc lam sach vin ban dugdc thuc hién
bsi TextCleanupWorker, cac thanh phin LanguageDetectionWorker,
SentimentAnalysisWorker, va CategorizationWorker déu c6 thé xu ly van
ban da dugc lam sach mot cach doc lap. Bang cach chay cac thanh phan nay song song,

ban c6 thé giam thdi gian xt ly tong thé va cai thién hiéu qua cta quy trinh ctia ban.

Dé thyc hién xti ly song song trong Ruby, ban c6 thé tan dung cac ky thuat xt ly dong
thsi nhu ludng hodc 14p trinh bat dong bo. Dudi day 1a vi du vé cach ban c6 thé sta
d6i 16p ContentProcessor dé xt ly ba thanh phén cudi cing song song bing cach si

dung lubng:
require 'concurrent'

class ContentProcessor
def initialize(text)
Otext = text
end

def process
cleaned_text = TextCleanupWorker .new(@text).call

language_future = Concurrent: :Future.execute do
LanguageDetectionWorker .new(cleaned_text).call

end

sentiment_future = Concurrent::Future.execute do
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SentimentAnalysisWorker.new(cleaned_text).call
end

category_future = Concurrent: :Future.execute do
CategorizationWorker.new(cleaned_text).call
end

language = language_future.value
sentiment = sentiment_future.value

category = category_future.value

{ cleaned_text:, language:, sentiment:, category: }
end

end

Trong phién ban da dugc t6i vu hda nay, ching ta st dung thu vién concurrent-ruby
dé tao cac d6i tugng Concurrent: :Future cho mdi worker Al doc lap. Mot Future

dai dién cho mét phép tinh sé dugc thuc hién bat déng bd trong mét thread riéng biét.

Sau budc lam sach van ban, ching ta tao ba d6i tugng Future: language_future,
sentiment_future, va category_future. Mdi Future thuc thi worker Al
tuong Ung (LanguageDetectionWorker, SentimentAnalysisWorker, va
CategorizationWorker) trong mot thread riéng biét, truyén vao cleaned_text
lam dau vao.

Béng cach goi phuong thiic value trén méi Future, ching ta chd cho dén khi phép
tinh hoan tit va nhan két qua. Phudng thiic value sé chan cho dén khi c6 két qua, dam

bao rang tit ca cdc worker song song da hoan thanh xit 1y trudc khi tiép tuc.

Cudi cung, ching ta xiy dung hash két qua vdi vin ban da dudc lam sach va cac két
qua tli cac worker song song, giéng nhu trong vi du ban dau.

Bang cach xtt ly cac worker Al doc 14p mot cach song song, ban c6 thé giam thdi gian
xt ly tong thé so véi viéc chay tuan ty. Viéc t8i uu hoa nay dic biét hitu ich khi xu ly

céc tac vu ton nhiéu thdi gian hodc khi xu ly khéi lugng dit liéu 16n.

Tuy nhién, cin lvu y ring 1¢i ich thyc té vé hiéu ning phu thudc vao nhiéu yéu té, nhu
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do phiic tap ctia mo6i worker, tai nguyén hé théng cé san, va chi phi quan Iy thread. Luén
nén danh gia hiéu ning va 1ap profile code ctia ban d€ xic dinh miic do song song tdi

vu cho trudng hgp cu thé cua ban.

Ngoai ra, khi trién khai xt ly song song, hay cht y dén cac tai nguyén dudc chia sé hoic
cac phu thudc gilta cac worker. Pam bao rdng cac worker c6 thé hoat dong doc 1ap ma
khong c6 xung dét hodc diéu kién tranh chap. Néu ¢ cac phu thudc hodc tai nguyén
chia sé, ban c6 thé can trién khai cic cd ché ddng bo héa phu hgp d€ duy tri tinh toan

ven dit liéu va tranh cac vdn dé nhu tinh trang bé tic hoic két qua khong nhit quéan.

Global Interpreter Lock (GIL) ctia Ruby va Xtr ly Bat
dong bo

Diéu quan trong 1a phai hiéu nhiing tac dong ctia Global Interpreter Lock (GIL) ctia
Ruby khi xem xét xi ly bat dong b dua trén thread trong Ruby.

GIL 1a mot co ché trong trinh thong dich Ruby ddm bao rdng chi mot thread c6 thé
thuc thi ma Ruby tai mot théi diém, ngay ca trén cic bo xt ly da nhan. Diéu nay co
nghia 12 mic du c6 thé tao va quéan ly nhiéu thread trong mot tién trinh Ruby, nhung

chi mot thread c6 thé cht dong thuc thi ma Ruby tai bat ky thgi diém nao.

GIL dudc thiét ké d€ don gian hda viéc trién khai trinh thong dich Ruby va cung cip
tinh an toan thread cho cac ciu tric di liéu ndi bo ctia Ruby. Tuy nhién, né cling gidi

han kha néng thuc thi song song thuc su ctia ma Ruby:.

Khi ban st dung thread trong Ruby, chang han nhu véi thu vién concurrent-ruby
hoic 16p Thread tich hgp sén, cic thread phai tuan theo cac rang budc cua GIL. GIL
cho phép méi thread thuc thi ma Ruby trong mot khoang thdi gian ngin trude khi

chuyén sang thread khéc, tao ra 4o giac vé viéc thuc thi dong thdi.

Tuy nhién, do GIL, viéc thuc thi ma Ruby thuc sy van 13 tuén tu. Trong khi mot
thread dang thuc thi ma Ruby, cic thread khac vé cd ban bi tam duing, chd dén lugt
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dé c6 duge GIL va thuc thi.

Diéu nay c6 nghia la xi ly bat dong bo dua trén thread trong Ruby hiéu qua nhat
ddi véi cac tac vu gan v6i /O, ching han nhu chd phan hoi API bén ngoai (nhu cic
mo6 hinh ngén ngii 16n duge luu trii béi bén thit 3) hodc thuc hién cac thao tac I/O
v6i tép. Khi mot thread gap mot thao téac I/O, n6 c6 thé giai phong GIL, cho phép cac
thread khac thuc thi trong khi ché I/O hoan thanh.

Mt khac, d6i v6i cac tic vu gén v6i CPU, ching han nhu céc phép tinh phic tap
hodc xt ly worker Al chay lau, GIL c6 thé gi6i han 1gi ich tiém nang vé hiéu nang
cuia viéc chay song song dua trén thread. Vi chi mét thread c6 thé thuc thi ma Ruby
tai mot thai di€m, thdi gian thuc thi tong thé c6 thé khong giam dang ké so véi xu ly

tuln tu.

Dé dat dugc thuc thi song song thuc su cho cac tc vu gén v6i CPU trong Ruby, ban
6 thé cn kham pha cic phudng phap thay thé, ching han nhu:

« St dung xt ly song song dya trén tién trinh véi nhiéu tién trinh Ruby, mdi tién
trinh chay trén mét nhan CPU riéng biét.

« Tan dung cac thu vién hodc framework bén ngoai cung cip cac phan mé rong
goc hodc giao dién v4i cac ngdn ngit khéng cd GIL, nhu C hodc Rust.,

« St dung cic framework tinh todn phan tan hodc hang dgi tin nhin dé€ phan

phoi tac vu trén nhiéu may hodc tién trinh.

Diéu quan trong 13 phai xem xét ban chét cta tac vu va cac gidi han do GIL 4p dit
khi thiét ké va trién khai xt ly bat dong bd trong Ruby. Mdc du xt ly bat dong bo
dya trén thread c6 thé mang lai 1¢i ich cho céc tac vu gén vé6i I/O, nhung né c6 thé
khong mang lai cai thién hiéu nang dang ké cho cac tac vu gén v6i CPU do céc rang

budc cua GIL.

111
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Ky thudt Tong hop dé Cai thién Pd chinh xac

Ky thuét tong hgp lién quan dén viéc két hgp dau ra ctia nhiéu worker Al d€ cai thién
do chinh xé4c hodc d6 tin ciy tong thé ctia hé thong. Thay vi chi dwa vao mot worker Al
duy nhit, ky thuat tong hgp tdn dung tri tué tap thé ctia nhiéu worker dé dua ra quyét

dinh sang suét hon.

Céc mo hinh két hgp dic biét quan trong khi cac phan khac nhau trong quy
P trinh x@ ly ctia ban hoat dong t6t nhat v4i cAc mo hinh Al khéc nhau, diéu
nay phd bién hon ban nghi. Nhitng mé hinh manh mé nhu GPT-4 ¢6 chi phi
cuc ky dat do6 so véi cac lya chon ma ngudn ma kém kha nang hon, va cé 1é

khong can thiét cho moi budc trong quy trinh x 1y cta {ing dung cta ban.

Mot ky thuat két hgp phd bién 1a bo phiéu theo da s8, trong d6 nhiéu cong cu Al doc lap
xU ly cing mét d4u vao, va két qua diu ra cudi cung dugc xac dinh béi sy dong thuan
ctia da s6. Phuong phéap nay c6 thé gitip giam thiéu tac dong ctia cic 16i tii tling cong cu

riéng 1& va cai thién do tin cay tong thé ctia hé théng.

Hay xem xét mot vi du trong d6 chiing ta c6 ba cong cu Al d€ phan tich cAm xtc, moi
cong cu st dung mot mé hinh khac nhau hodc duge cung cap cac ngii canh khac nhau.
Chung ta c6 thé két hgp cac két qua dau ra cta ching bing cach bo phiéu theo da s6 dé

xac dinh dy doan cam xuc cubi cung.
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class SentimentAnalysisEnsemble
def initialize(text)
@text = text
end

def analyze
predictions = |
SentimentAnalysisWorker1.new(@text).analyze,
SentimentAnalysisWorker2.new(@text).analyze,
SentimentAnalysisWorker3.new(@text).analyze

predictions
.group_by { |sentiment| sentiment }
.max_by { |_, votes| votes.size }
Cfirst

end
end

Trong vi du nay, 16p SentimentAnalysisEnsemble dugc khdi tao v6i van ban va goi
ba cong cu Al phan tich cam xtc khac nhau. Phuong thiic analyze thu thap céac du
doén tif méi cong cu va xac dinh cam xic theo da s6 béng cach st dung cic phuong
thiic group_by va max_by. Két qua cudi cung la cam xGc nhan dudc nhiéu phiéu bau

nhat tU t6 hgp cac cong cu

Céc t6 hgp 16 rang 1a trudng hgp ma viéc thit nghiém véi xt ly song song
¢6 thé dang dé€ ban bo thsi gian.

Lua Chon va Goi Pong cac Cong cu Al

Trong mot s6, néu khong mudn ndi 1a hau hét cac trudng hgp, viée lya chon cong cu
Al cu thé cin dugc goi c6 thé phu thudc vao diéu kién thyc thi hodc dau vao cia ngudi
dung. Viéc lya chon va goi dong cac cong cu Al cho phép hé thong linh hoat va thich
ung.
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Ban c6 thé thdy minh bi cAm dé 6 géng dua nhiéu chiic ning vao mot cong
’ cu Al duy nhét, cho né nhiéu ham va mét prompt phtc tap giai thich cach
goi chung. Hay cudng lai cAm dé dé, tin toi di. M6t trong nhiing ly do ma
phuong phap ching ta dang thao luan trong chudng nay dugdc goi la “Da
dang Coéng cu” 1a d€ nhic nhd ching ta rdng viéc ¢6 nhiéu cong cu chuyén
biét, m6i cong cu thuc hién cong viéc nhé cla riéng minh dé phuc vu muc

dich 16n hon, la diéu dang mong mudn.

Vi dy, hay xem xét mot Ging dung chatbot trong dé cac cong cu Al khac nhau chiu trach
nhiém xU 1y cac loai truy van khac nhau ctia ngudi dung. Dya trén dau vao clia ngudi

dung, Gng dung dong lya chon cong cu Al thich hgp dé xti ly truy van.

class ChatbotController < ApplicationController
def process_query
query = params|:query]
query_type = QueryClassifierWorker.new(query).classify

case query_type
when 'greeting'

response = GreetingWorker.new(query).generate_response
when 'product_inquiry'

response = ProductInquiryWorker.new(query).generate_response
when 'order_status'

response = OrderStatusWorker.new(query).generate_response
else

response = DefaultResponseWorker .new(query).generate_response
end

render json: { response: response }
end
end

Trong vi du nay, ChatbotController nhén truy vin clia ngudi dung théng qua hanh
dong process_query. Dau tién, no st dung QueryClassifierWorker dé xac dinh
loai truy van. Dya trén loai truy van da dudc phan loai, bo diéu khién dong chon worker
Al thich hgp d€ tao phéan hoi. Viéc lya chon dong nay cho phép chatbot xii ly céc loai

truy van khac nhau va dinh tuyén ching dén cic worker Al phu hgp.
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Vi cong viéc cua QueryClassifierWorker tudng d6i don gidn va
’ khong yéu ciu nhiéu ngit canh hodc dinh nghia ham, ban c6
thé trién khai n6 bang cach st dung LLM nho siéu nhanh nhu
mistralai/mixtral-8x7b-instruct:nitro. N6 c6 kha ning tiém can
vGi mitc d§ cia GPT-4 trong nhiéu tac vu va, tai thsi diém toi viét diéu nay,

Groq c6 thé phuc vu né véi téc d6 xt ly dang kinh ngac 1a 444 token/giay.

Két hgp NLP truyén théng vdi LLM

Mac du M6 hinh ngén ngii 16n (LLM) da cach mang hoéa linh vuc xt ly ngén ngit tu
nhién (NLP), mang lai tinh linh hoat va hiéu suat vugt tri trong nhiéu tac vu khac nhau,
ching khong phai lic nao ciing 1a giai phap hiéu qua nhét hodc tiét kiém chi phi nhat
cho moi vén dé. Trong nhiéu trudng hgp, viéc két hgp cac ky thuat NLP truyén théng
v6i LLM c6 thé dan dén nhiing cach tiép can t6i uu hon, c6 muc tiéu cu thé hon va tiét

kiém hon dé giai quyét cac thach thiic NLP cu thé.

Héay xem LLM nhu nhiing con dao da nang Thuy Si trong NLP—cuc ky linh hoat va
manh mé, nhung khong nhat thiét 14 cong cu t6t nhat cho moi cong viéc. Doi khi, mot
cong cu chuyén dung nhu cai mé nut chai hodc ci mé hop c6 thé hiéu qué va hiéu suét
hon cho mot tac vu cu thé. Tuong tu, cic ky thuat NLP truyén théng, nhu phan cum tai
liéu, nhan dang chu dé, va phan loai, thudng c6 thé cung cip gidi phap c6 muc tiéu va

tiét kiém chi phi hon cho mét s6 khia canh trong quy trinh NLP cta ban.

Mot trong nhiing uu diém chinh cta cac ky thuit NLP truyén théng la hiéu qua tinh
toan cua ching. Nhiing phudng phap nay, thudng dya trén cac mé hinh thong ké don
gian hon hodc cac phuong phap dua trén quy téc, ¢6 thé xt ly khai lugng 16n dit liéu
van ban nhanh hon va véi chi phi tinh toan thip hon so v6i LLM. Biéu nay lam cho
ching dic biét phu hgp cho cac tac vu lién quan dén viéc phan tich va té chic cac kho
tai liéu 16n, chdng han nhu phan cum cac bai viét tudng tu hodc xac dinh céc cha dé

chinh trong mét bd suu tép van ban.
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Hon niia, cic ky thuat NLP truyén théng thudng cé thé dat duge do chinh xac va do
chinh xé4c cao cho céc tac vu cu thé, dic biét khi dugc hudn luyén trén cac tap di liéu
chuyén nganh. Vi dy, m6t b phan loai tai liéu dugc diéu chinh tot st dung cac thuat
toan hoc may truyén théng nhu May vector ho trg (SVM) hodc Naive Bayes c6 thé phan

loai chinh xac tai liéu vao cac danh muc dinh sn véi chi phi tinh toan téi thiéu.

Tuy nhién, LLM thuc sy téa sang khi dén véi cac tac vu doi hoi sy hiéu biét sau sic vé
ngdn ngl, ngli canh va 14p luén. Kha ning tao ra van ban mach lac va phu hgp véi ngii
canh, tra 18i cAu hoi va tom tit cic doan vin dai clia ching 14 khong thé so sanh véi cac
phuong phép NLP truyén théng. LLM c6 thé xtu ly hiéu qué cac hién tugng ngon ngii
phiic tap, nhu sy mo ho, dong tham chiéu va cac cum tu thanh ngii, lam cho ching tré

nén v gia cho cac tic vu doi hoi viéc tao ra hodc hiéu ngon ngit ty nhién.

Stic manh thyc sy ndm 6 viéc két hgp cac ky thuat NLP truyén thong véi LLM dé€ tao
ra cic phudng phéap tiép can lai tin dung di€ém manh cta ca hai. Bing cach st dung céc
phudng phap NLP truyén théng cho cac tAc vu nhu tién xt 1y tai liéu, phdn cum va trich
xuat cht de, ban cé thé té chiic va cau tric dii liéu vin ban clia minh mét cach hiéu
qua. Thong tin c6 ciu tric nay sau d6 c6 thé duge dua vao LLM dé thuc hién cac tac vu

nang cao hon, nhu tao tém tit, tra 13i cAu hoi hodc tao béo cdo tong hgp.

Vi dy, hay xem xét mét trudng hgp st dung khi ban mudn tao bao cio xu hudng cho
mot linh vic cu thé dya trén mot kho tai liéu xu hudng riéng 1€ 16n. Thay vi chi dya vao
LLM, vén c6 thé t6n kém vé mit tinh todn va mat nhiéu thdi gian dé xu ly khoi lugng

van ban 16n, ban c6 thé st dung phucng phap tiép cén lai:

1. St dung cac ky thuit NLP truyén thdng, nhu mo hinh hoa chu dé (vi dy: Phan bé
Dirichlet tiém an) hodc thuat toan phan cum (vi du: K-means), d€ nhom cac tai
liéu xu huéng tuong ty lai v6i nhau va xéac dinh cac cha dé va cht diém chinh
trong kho tai liéu.

2. Pua cac tai liéu da dugc phan cum va cac cht dé da xac dinh vao LLM, tin dung
kha nang hi€u va tao ngodn ngii vugt trdi ctia nd dé tao ra cic ban tom tat mach

lac va day thong tin cho tting cum hodc chu dé.
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3. Cuéi cung, stt dung LLM d€ tao mot bao cédo xu hudng toan dién bing cich két
hgp cac ban tom tat riéng 1é, lam ndi bat cdc xu hudng quan trong nhit va cung

cap nhiing hi€u biét siu sic va khuyén nghi dya trén thong tin tong hgp.

Béng cach két hgp cac ky thuat NLP truyén thong véi LLM theo cach nay, ban c6 thé
xt ly hiéu qua lugng 16n dit liéu vin ban, trich xudt nhiing hiéu biét c6 y nghia va tao

ra cac bao cao chit lugng cao trong khi t6i vu hda tai nguyén tinh toan va chi phi.

Khi ban bat dau cac dy 4n NLP, diéu quan trong 1a phai danh gia cin than cac yéu cau
va rang budc cu thé cua tiing nhiém vy va xem xét cach két hgp cac phuong phap NLP
truyén thong véi LLMs dé dat dugc két qua t6t nhat. Bang cach két hgp hiéu qua va do
chinh xac ctia cac ky thuat truyén thong véi tinh linh hoat va stic manh cta LLMs, ban
c6 thé tao ra cac giai phap NLP viia hiéu qua viia tiét kiém, mang lai gia tri cho ngudi

dung va céc bén lién quan cta ban.



S&r Dung Cong Cu

Trong linh vyc phét trién Gng dung dya trén Al, khai niém “st dung cong cu” hay

“goi ham” da ndi 1én nhu mot ky thuat manh mé cho phép LLM cta ban két ndi véi
céc codng cu bén ngoai, APIs, ham, cd s6 dii liéu, va cac tai nguyén khac. Phudng phép
nay cho phép mot tap hgp hanh vi phong phi hon 1 chi don thuan xuit ra van ban, va
tao ra nhiing tudng tac dong gitia cac thanh phan Al cua ban véi phéan con lai cia hé
sinh thai Ung dung. Nhu ching ta s€ xem xét trong chudng nay, viéc stt dung coéng cu

ciing cho ban kha ning lam cho mé hinh Al tao ra di liéu theo nhiing cach c6 cau truc.

Str Dung Cong Cu La Gi?

St dung cong cy, con dudc goi la goi ham, 1a mot ky thuat cho phép cic nha phat trién
chi dinh mot danh sach cidc ham ma LLM c6 thé tudng tac trong qua trinh sinh noi dung.

Nhiing cong cu nay c6 thé tit cic ham tién ich don gian dén cdc API hoic truy van cd
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s6 dit liéu phtc tap. Bing cach cung cip cho LLM quyén truy cip vao cac cong cu nay,
cac nha phat trién c6 thé mé rong kha nang ctia mo hinh va cho phép no thyc hién cac

tac vu doi hoi kién thitc hodc hanh déng ti bén ngoai.

Hinh 8. Vi du vé dinh nghia ham cho mét worker Al phan tich tai liéu

FUNCTION = {
name: "save_analysis",
description: "Save analysis data for document",
parameters: {
type: "object",
properties: {
title: {
type: "string",
maxLength: 140
3
summary: {
type: "string",
description: "comprehensive multi-paragraph summary with
overview and list of sections (if applicable)"
3,
tags: {
type: "array",
items: {
type: "string",
description: "lowercase tags representing main themes

of the document"

}
}I

"required": %w[title summary tags]

}

}. freeze

Y tuéng chinh dang sau viéc st dung cong cu la dé cho LLM kha ning dong lva chon va
thuc thi cic cong cu pht hgp dua trén dau vao cta ngudi dung hodc nhiém vu can thuc
hién. Thay vi chi dua vao kién thtic dugc huén luyén sdn ctia mo hinh, viéc st dung
cong cu cho phép LLM tin dung cac tai nguyén bén ngoai dé€ tao ra cac phan hoi chinh

xac, phu hgp va kha thi hon. Viéc stt dung cong cu lam cho cac ky thuat nhu RAG (Sinh
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ndi dung ting cudng bing truy xuat) dé thuc hién hon nhiéu so véi cach thong thudng.

Luu y rang trtt khi c¢6 quy dinh khéc, cudn sach nay gia dinh moé hinh AI caa ban
khong cé quyén truy cap vao bat ky cong cu tich hgp sén nao phia may chu. Bat ky
cong cu nao ban mudn cung cip cho Al déu phai dugc ban khai bdo ré rang trong
mdi yéu cau API, cung véi cac quy dinh vé viéc diéu phéi thuc thi néu va khi Al cia

ban cho biét né mudn st dung cong cu dé trong phan hoéi cia minh.

Tiém nang cua viéc Sir dung Cong cu

Viéc st dung cong cu md ra nhiéu kha nang cho cac Ging dung dya trén AL Dudi day la

mot s8 vi du vé nhiing gi c¢6 thé dat dugc véi viée st dung cong cu:

1. Chatbot va Trg ly do: Bang cach két n6i LLM v3i cac cong cu bén ngoai, chatbot
va trg ly 4o c6 thé thuc hién cac tic vy phic tap hon, nhu truy xuat thong tin
ti cd s6 di liéu, thuc thi cic 1énh goi APL hodc tudng tac véi cac hé thong khac.
Vi dy, mét chatbot ¢6 thé stt dung cong cu CRM dé thay dai trang thai clia mot
thuong vu dua trén yéu ciu cta ngudi dung.

2. Phan tich Dii liéu va Thong tin chi tiét: LLM c6 thé dugc két ndi véi cac cong
cu hodc thu vién phan tich dit liéu dé thyc hién cac tac vu xt ly dit liéu nang cao.
Diéu nay cho phép cac {ing dung tao ra théng tin chi tiét, thuc hién phan tich so
sanh, hodc dua ra cac khuyén nghi dya trén dii liéu theo céc truy van clia ngugdi
dung.

3. Tim kiém va Truy xudt Thong tin: Viéc st dung cong cu cho phép LLM tudng
tac véi cac cong cu tim kiém, cd s6 dii liéu vector, hodc cac hé thong truy xuat
thong tin khéc. Bang cach chuyén déi cac truy van cia ngudi dung thanh céc truy
van tim kiém, LLM c6 thé truy xuat thong tin lién quan tii nhiéu ngudn va cung

cép cau tra 16i toan dién cho ciu hoi ctia ngudi dung.
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4. Tich hgp véi Dich vu Bén ngoai: Viéc st dung cong cu cho phép tich hgp lién
mach gitia cic Ging dung dua trén Al va cac dich vu hoédc API bén ngoai. Vi duy,
mot LLM c6 thé tudng tac vGi API thdi tiét d€ cung cdp cap nhat thdi tiét theo

thdi gian thuc hodc API dich thuét dé tao ra cac phan héi da ngon ngi.

Quy trinh Str dung Cong cu
Quy trinh st dung cong cu thudng bao gom bon budc chinh:

1. Bao gom cac dinh nghia ham trong ngii canh yéu cau ctia ban
2. Lua chon cong cu dong (hodc ro rang)
3. Thuc thi (cac) ham

4. Tiép tuc tuy chon ctia prompt ban dau

Hay xem xét chi tiét tiing budc nay.

Bao gom cac dinh nghia ham trong ngit canh yéu cau cua
ban
Al biét nhiing céng cu nao no cb thé st dung vi ban cung cip cho né moét danh sach

nhu mot phén cta yéu ciu hoan thanh (thudng dugc dinh nghia duéi dang cic ham st
dung mot bién thé cta luge do JSON).

Cu phép chinh x4c ctia dinh nghia céng cu phu thudc vao tiing mo hinh cu thé.

Déy la cach ban dinh nghia mét ham get_weather trong Claude 3:
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"name": "get_weather",

"description": "Get the current weather in a given location",

"input_schema": {

} ’

"type": "object",
"properties": {
"location": {
"type": "string",
"description": "The city and state, e.g. San Francisco, CA"
3,
"unit": {
"type": "string",
"enum": ["celsius", "fahrenheit"],
"description": "The unit of temperature"

"required": ["location"]

}

Va day 1a cach ban sé dinh nghia cing mot ham cho GPT-4, bang cach truyén n6 nhu

mot gia tri clia tham s6 tools:

"name": "get_current_weather",

"description": "Get the current weather in a given location",

"parameters": {

"type": "object",
"properties": {
"location": {
"type": "string",

"description": "The city and state, e.g. San Francisco, CA",
},
"unit": {

"type": "string",

"enum": ["celsius", "fahrenheit"],

"description": "The unit of temperature"
},

} ’

"required": ["location"],
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Géan nhu giong nhau, chi khac mét chut ma khong c6 ly do rd rang! That khé chiu.

Dinh nghia ham xé4c dinh tén, mé ta va tham s dau vao. Tham s dau vao co thé dugc
dinh nghia chi tiét hon béng cich st dung cac thudc tinh nhu kiéu liét ké d€ gigi han

cac gia tri dudc chip nhén, va xac dinh liéu mot tham s8 ¢6 bat budc hay khong.

Ngoai cac dinh nghia ham thuc té, ban ciing c6 thé bao gom céc huéng dan hogc ngii
canh vé ly do va cach sit dung ham trong chi thi hé thong.

Vi dy, cdng cu Tim ki€ém Web ctia tdi trong Olympia bao gom chi thi hé thong nay, nhic
nhd Al réing n6 c6 sén cac cong cu da dé cap:

The “google_search™ and “realtime_search™ functions let you do research

on behalf of the user. In contrast to Google, realtime search is powered

by Perplexity and provides real-time information to curated current events

databases and news sources. Make sure to include URLs in your response so
user can do followup research.

Viéc cung cdp mo ta chi tiét dudc xem la yéu td quan trong nhat trong hiéu suét cong

cu. Mo ta ctia ban cin giai thich moi chi tiét vé cong cu, bao gom:

« Coéng cu lam dugc nhiing gi

« Khi nao nén st dung (va khi nao khong nén)

« Y nghia ctia tiing tham s6 va cach né anh hudng dén hanh vi ctia cong cu

« Bét ky diéu can luu y hodc giéi han quan trong nao ap dung cho viéc trién khai

cong cu

Cang cung cip nhiéu ngii canh cho Al vé cong cu ctia ban, n6 cang gioi trong viéc quyét

dinh khi nao va lam thé nao d€ st dung ching. Vi du, Anthropic khuyén nghi méi mo
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ta cong cu nén co it nhat 3-4 cau d6i véi dong Claude 3 cta ho, nhiéu hon néu cong cu

phiic tap.

C6 thé khong tryc quan 1dm, nhung mo ta dugc coi la quan trong hon ca vi du. Mic
du ban c¢6 thé bao gdm cac vi du vé cach st dung cong cu trong phan mé ta hoc trong
prompt di kém, diéu nay it quan trong hon viéc c6 mot 16i giai thich rd rang va toan
dién vé muc dich va tham s6 cua céng cu. Chi thém vi du sau khi ban da hoan thién day
du phéan mb ta.

Dudi day 1a mét vi du vé dic td ham API kiéu Stripe:

"name": "createPayment",
"description": "Create a new payment request",
"parameters": {
"type": "object",
"properties": {
"transaction_amount": {
"type": "number",
"description": "The amount to be paid"
1
"description": {
"type": "string",
"description": "A brief description of the payment™”
1
"payment_method_id": {
"type": "string",

"description": "The payment method to be used"
3
"payer": {
"type": "object",
"description": "Information about the payer, including their name,
email, and identification number",
"properties": {
"name": {
"type": "string",
"description": "The payer's name"
3
"email": {

"type": "string",
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"description": "The payer's email address"”
3,
"identification": {
"type": "object",
"description": "The payer's identification number",
"properties": {
"type" : {
"type": "string",
"description": "Identification document (e.g. CPF, CNPJ)"
}/
"number": {

"type": "string",

"description": "The identification number"
}
}/
"required": [ "type", "number" ]
}
}I
"required": [ "name", "email", "identification" ]

Trong thuc t€, mot s6 mé hinh gdp kho khén khi xt 1y cac dic ta ham long
nhau va xt ly cac kiéu dit liéu du ra phic tap nhu mang, ti dién, v.v. Nhung
vé mit ly thuyét, ban c6 thé cung cip cac dic ta JSON Schema véi d§ sau

tuy y!

Lua Chon Cong Cu BDong

Khi ban thuc thi mét chat completion c6 bao gém cac dinh nghia cong cy, LLM sé tu
dong chon (cac) cong cu phu hgp nhat d€ st dung va tao ra cic tham s6 dau vao can

thiét cho méi cong cu.

Trong thuc t€, kha nang ctia Al trong viéc goi chinh xdc dung ham va tun theo chinh

xdc dic ta ctia ban cho cac dau vao la khong 6n dinh. Viéc gidm tham s6 temperature
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xudng 0.0 gitp cai thién nhiéu, nhung theo kinh nghiém ctia toi, ban van sé thinh thoang
gdp 16i. Nhiing 16i d6 bao gom tén ham dudc tao ra khong c6 thuc, tham s6 dau vao bi
dat sai tén hodc don gian la bi thi€u. Cac tham s6 dugc truyén dudi dang JSON, diéu
ndy c6 nghia d6i khi ban sé thay cac 16i do JSON bi c4t ngn, trich dan sai hodc bi héng
theo cach khac.

Cac mau Ty Stia L6i Dii Liéu c6 thé gitp tu dong stia chita cac 1énh goi ham
bi 16i do 16i cti phap.

Lwa Chon Cong Cu Bat Budc (hay con goi la Twong Minh)

Mot s6 mo hinh cho phép ban bit budc goi mot ham cu thé, nhu mot tham sé trong yéu
cau. Néu khong, viéc c6 goi ham hay khong hoan toan phu thudc vao quyét dinh coa

AL

Kha ning bat budc goi ham rit quan trong trong mét sd tinh hudng khi ban muén dam
bao mot cong cu hodc ham cu thé dugce thyc thi, bat ké quy trinh lya chon dong cta Al

C6 moét so ly do tai sao kha nang nay quan trong:

1. Kiém Soat Tudng Minh: Ban c6 thé dang st dung Al nhu moét Thanh Phdn Roi
Rac hodc trong mot quy trinh dugc dinh nghia trude doi hoi viéc thuc thi mét
ham cu thé tai mot thii diém cu thé. Bang cach bit budc goi ham, ban c6 thé dam
bao ring ham mong mudn dugc goi thay vi phai yéu cau Al mét cach lich sy dé
thyc hién diéu do.

2. G& L6i va Kiém Thii: Khi phat trién va kiém thii cac ting dung dua trén Al kha
nang bét budc goi ham rét c6 gia tri cho muc dich g 16i. Bang cach kich hoat cac
ham cu thé mot cach tudng minh, ban c6 thé ¢ 1ap va kiém thit tiing thanh phan
cta Ung dung. Diéu nay cho phép ban xac minh tinh ding dan cta viéc thyc thi
ham, xac thyc cic tham s6 dau vao va dam béo réng két qua tra vé 1a dung nhu

mong dgi.
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3. Xii Ly Cac Trudng Hgp Dic Biét: Co thé c6 nhiing trudng hgp dic biét hoic
ngoai 1é ma quy trinh Iya chon dong caa Al ¢6 thé khong chon thyc thi mot ham
ma dang 1€ nén thuc thi, va ban biét diéu dé dua trén cac quy trinh bén ngoai.
Trong nhiing trudng hgp nhu vay, viéc c6 kha nang bat budc goi ham cho phép
ban xti ly nhiing tinh hudng nay mét cich tudng minh. Dinh nghia cac quy tic
hoic diéu kién trong logic ing dung ctia ban d€ xac dinh khi nao cin ghi dé quyét
dinh cta AL

4. Tinh Nhit Quéan va Kha Ning Tai Tao: Néu ban c6 mot chudi ham cu thé can
dugc thyc thi theo mét tha tu nhét dinh, viéc bat budc goi ham dam bao ring
ciing mot chudi dé sé dugdc tuan theo méi lan. Piéu nay dic biét quan trong trong
céc ting dung ma tinh nhdt quan va hanh vi ¢ thé dy doan 14 yéu t6 then chét,
chang han nhu trong céc hé thong tai chinh hodc mé phong khoa hoc.

5. T6i Uu Héa Hiéu Suat: Trong mot s6 trudng hgp, viéc bat budc goi ham co thé
din dén t6i Wu hoa hiéu suat. Néu ban biét raing mot ham cu thé 1a can thiét cho
mot nhiém vu cy thé va quy trinh lya chon ddng ctia Al ¢6 thé tao ra chi phi khong
can thiét, ban c6 thé bo qua quy trinh lga chon va goi truc ti€p ham céan thiét. Diéu

nay co thé gitip giam do tré va cai thién hiéu qua tong thé ctia ting dung ciia ban.

Tém lai, kha nang bit budc goi ham trong cac ing dung dua trén Al cung cip kha ning
kiém soé4t tudng minh, ho trg gg 16i va kiém thii, xu ly cac trudng hgp dic biét, dam bao
tinh nhat quan va kha nang tai tao. Day 1a mét cong cu manh mé trong kho v khi cua

ban, nhung ching ta can thao ludn thém mét khia canh ctia tinh ndng quan trong nay.

Trong nhiéu trudng hgp ra quyét dinh, ching ta luén mudn mé hinh thuc
P hién mot lénh goi ham va c6 thé khong bao gid mudn md hinh tra 16i chi
bang kién thiic ndi tai ciia n6. Vi dy, néu ban dang dinh tuyén gifta nhiéu
mo6 hinh chuyén biét cho cac nhiém vy khac nhau (d4u vao da ngoén ngi,
toan hoc, v.v.), ban c6 thé st dung mé hinh goi ham dé uy thac yéu cau cho

mot trong cac md hinh ho trg va khéng bao gio tra 15i doc lap.
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Tham S6 Luwa Chon Cong Cu

GPT-4 va cac m6 hinh ngon ngli khac ho trg goi ham cho phép ban st dung tham
s6 tool_choice d€ ki€ém soat viéc co yéu ciu st dyng cong cu nhu mot phan cta

completion hay khong. Tham s6 nay c¢6 ba gia tri c6 thé:

« auto cho Al toan quyén quyét dinh viéc st dung coéng cu hay don gian la tra 16i

« required cho Al biét rang né phdi goi mot cong cu thay vi tra 16i, nhung dé viéc
lya chon cong cu cho AL

« Lya chon thtt ba 1a dit tham s6 clia name_of_function ma ban mudn bat budc.

Chung ta sé& tim hi€u thém vé diéu nay trong phén tiép theo.

Luu y rang néu ban dit tool choice thanh required, mé hinh sé budc phéi

P chon ham phu hgp nhét d€ goi tit nhiitng ham dugc cung cap, ngay ca khi
khong c6 ham nao thuc sy pht hgp véi yéu ciu. Tai thi diém xuit béan,
t6i chua biét c6 mé hinh nao sé tra vé phan hdi tool_calls rong, hodc st
dung cach nao khac dé cho ban biét ring n6 khong tim thdy ham phu hgp
dé goi.

Bat Budc Goi Ham P& Nhan Dir Liéu Cé Cau Truc

Kha ning bit budc goi ham cho ban cach d€ budc 1dy dii liéu c6 ciu tric ti mét chat

completion thay vi phai tu trich xuat né ti phan hoi dang vén ban thuan tdy.

Tai sao viéc bt budc goi ham dé nhan di liéu cé ciu tric lai quan trong? Néi don
gian, bi vi viéc trich xuit dit liéu c6 ciu tric tu dau ra cia LLM rat khé khan. Ban
c6 thé 1am cho cudc séng dé dang hon mét chit bang cich yéu cau dit liéu 6 dinh
dang XML, nhung sau d6 ban phai phan tich XML. Va ban sé lam gi khi XML d6 bi

thiéu vi Al ctia ban tra 18i: “Téi xin 161, nhung t6i khong thé tao dii liéu ban yéu cau
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vl blah blah blah..”

Khi st dung cong cu theo cach nay:

« Ban nén dinh nghia mot cong cu duy nhét trong yéu cau ctia minh
« Nhé bit budc st dung ham ctia n6 bang tham s tool _choice
« Nhé rang mé hinh sé& chuyén d4u vao cho cdng cy, vi vay tén clia cong cu va mo

ta phai tu géc nhin ctia mod hinh, khong phai ctia ban.

Diém cudi cing nay can mot vi du dé 1am rd. Gié st ban dang yéu cau Al thuc hién phan
tich cadm xuc trén van ban cua ngudi dung. Tén cua ham s€ khong phai la analyze_-
sentiment, ma thay vao do sé 1a moét cai gi d6 nhu save_sentiment_analysis. Al
la ngudi thuc hién phan tich cam xtc, khdng phdi cong cu. Tat ca nhiing gi cdng cu dang
lam (t goc nhin ctia Al) 1a luu két qua cta phan tich.

Dudi day la mot vi du vé viéc stt dung Claude 3 d€ ghi lai ban tém tit ciia mot hinh anh

thanh JSON c6 ciu tric t6t, lan nay ti dong lénh st dung curl:

curl https://api.anthropic.com/v1/messages \
--header "content-type: application/json" \
--header "x-api-key: $ANTHROPIC_API_KEY" \
--header "anthropic-version: 2023-06-01" \
--header "anthropic-beta: tools-2024-04-04" \
--data \

H
"model": "claude-3-sonnet-20240229",
"max_tokens": 1024,

"tools": [{
"name": "record_summary",
"description": "Record summary of image into well-structured JSON.",

"input_schema": {
"type": "object",
"properties": {

"key_colors": {
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"type": "array",
"items": {
"type": "object",
"properties": {
"re {
"type": "number",
"description": "red value [0.0, 1.0]"
}
"g": |
"type": "number",
"description": "green value [0.0, 1.0]"
1
"b": {
"type": "number",
"description": "blue value [0.0, 1.0]"
3,
"name": {
"type": "string",
"description": "Human-readable color name
in snake_case, e.g.
\"olive_green\"or
\"turquoise\""
}
3,
"required": [ "r", "g", "b", "name" ]
3,
"description": "Key colors in the image. Four or less.’'
3,
"description": {
"type": "string",
"description": "Image description. 1-2 sentences max."
3,
"estimated_year": {

"type": "integer",

"description": "Estimated year that the image was taken,
if is it a photo. Only set this if the
image appears to be non-fictional.
Rough estimates are okay!"

}
3,

"required": [ "key_colors", "description" ]
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P
"messages": [
{
"role": "user",
"content": [
{
"type": "image",
"source": {
"type": "base64",
"media_type": "'$IMAGE_MEDIA_TYPE'",
"data": "'$IMAGE_BASE64'"
}
3,
{
"type": "text",
"text": "Use “record_summary” to describe this image."
}
]
}

} '

Trong vi du dugc cung cép, chung ta dang st dung mé hinh Claude 3 tit Anthropic dé

tao ra mot ban tém tat JSON c¢6 cu tric cho mot hinh anh. Day 1a cdch né hoat dong:

1. Ching ta dinh nghia mét céng cu duy nhat c6 tén record_summary trong mang
tools cua payload yéu cau. Cong cu nay cd nhiém vu ghi lai ban tém tit cta
hinh anh thanh JSON c6 cdu tric 16 rang.

2. Cong cu record_summary c6 mét input_schema xac dinh ciu tric mong dgi

cta dau ra JSON. N6 dinh nghia ba thudc tinh:

« key_colors: Mot mang cac doi tugng dai dién cho cac mau chinh trong
hinh 4nh. Méi d6i tugng mau c6 cac thudc tinh cho gia tri do, xanh 14, va
xanh duong (ti 0.0 dén 1.0) va mot tén mau c6 thé doc duge ¢ dinh dang
snake_case.

« description: Mot thudc tinh chudi dé mé ta ngin gon vé hinh anh, gi6i

han trong 1-2 cau.
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- estimated_year: Mét thudc tinh s6 nguyén tuy chon cho ndm udc tinh khi

hinh anh dudc chup, néu né ¢6 vé 1a mot biic anh phi hu ciu.

3. Trong mang messages, chiing ta cung cap dii liéu hinh anh duéi dang chudi ma
hoa Base64 cung véi kiéu phudng tién. Diéu nay cho phép moé hinh xt Iy hinh anh
nhu mot phén cta dau vao.

4. Chung ta ciing nhic Claude st dung cong cu record_summary dé mo ta hinh
anh.

5. Khi yéu cau dugc gtii 3€n mé hinh Claude 3, n6 phan tich hinh anh va tao ra mét
ban tém tit JSON dua trén input_schema da chi dinh. Md hinh trich xuit cac
mau chinh, cung cip md ta ngén gon, va udc tinh ndm chuyp hinh anh (néu c6 thé
ap dung).

6. Ban tom tit JSON dudc tao ra dudc truyén lam tham s6 cho cong cu record._-
summary, cung cip mot biéu dién cé ciu tric vé cac dic diém chinh cta hinh

anh.

Béang céach st dung cong cu record_summary véi mot input_schema dugc dinh nghia
rd rang, chung ta ¢ thé c6 dugc mot ban tém tat JSON ¢ cdu tric cia hinh anh ma
khong can dya vao viéc trich xuat vin ban thuén tiy. Cach ti€p cin nay dam bao ring
dau ra tuan theo mot dinh dang nhat quén va c6 thé dé dang dugc phan tich va xii ly
bdi cac thanh phan xudi dong cta Ging dung.

Kha nang bat budc goi ham va chi dinh ciu tric ddu ra mong dgi la mot tinh nadng manh
mé cla viéc st dung cong cu trong cac Gng dung dua trén AL N6 cho phép cac nha phat
trién c6 nhiéu kiém soat hon déi véi dau ra duge tao ra va don gian hoa viéc tich hgp

dit liéu dugc tao bsi Al vao quy trinh lam viéc ctia Gng dung cta ho.

Thuc Thi (Cac) Ham

Ban da dinh nghia cdc ham va nhic Al, va Al da quyét dinh rdng né nén goi mot trong

cic ham cta ban. Bay gi¢ dén lic ma ing dung ctia ban hodc thu vién, néu ban dang st
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dung mot gem Ruby nhu raix-rails d€ diéu phdi 16i goi ham va cic tham s6 ctia nd

dén trién khai tudng Ging trong ma ting dung ctia ban.

Ma ing dung cta ban quyét dinh phai lam gi v6i két qué ctia viéc thuc thi ham. C6 thé
viéc can lam chi lién quan dén mot dong ma trong lambda, hodc c6 thé lién quan dén
viéc goi mot API bén ngoai. C6 thé lién quan dén viéc goi mot thanh phan Al khéc, hodc
c6 thé lién quan dén hang tram hodc tham chi hang nghin dong ma trong phan con lai

cua hé thong ctia ban. Diéu nay hoan toan phy thudc vao ban.

Déi khi 16i goi ham 1a két thic cia hoat ddng, nhung néu két qua dai dién cho thong tin
trong mot chudi suy luan can dugc Al tiép tuc, thi ma ing dung ctia ban can chén két

qua thuc thi vao ban ghi tro chuyén va dé Al tiép tuc xu ly.

Vi dy, day la mot khai bao ham Raix dugc stt dung bdi AccountManager ctia Olympia
dé giao tiép vSi khach hang cta chung t6i nhu mot phan cia Diéu phéi Quy trinh Lam
viéc Théng minh cho dich vu khach hang.

class AccountManager
include Raix::ChatCompletion

include Raix::FunctionDispatch
# ]lots of other functions...

function :notify_account_owner,
"Don't share UUID. Mention dollars if subscription changed",
message: { type: "string" } do |arguments]|
account.owner . freeform_notify(
subject: "Account Change Notification",
message: arguments|:message]
)
"Notified account owner"

end

C6 thé khong dé hiéu ngay dudc chuyén gi dang xay ra & day, vi vay toi sé giai thich
chi tiét.

1. Lép AccountManager dinh nghia nhiéu ham lién quan dén quan ly tai khoan. N6
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c6 thé thay d6i goi dich vu ctia ban, thém va xda thanh vién nhém, cing nhiéu
chiic ning khac.

2. Céc chi dan cip cao nhat cho AccountManager biét ring n6 nén thong bao cho
chu tai khoan vé két quéa ctia yéu cau thay déi tai khoan, stt dung ham notify_-
account_owner.

3. binh nghia ngan gon ctia ham bao gom:

o tén
« mota
o tham s6 message: { type: "string" }

« mot khdi lénh dé thyc thi khi ham dudc goi

Sau khi cap nhét ban ghi véi két qua cua khoi ham, phudng thic chat_completion
dudc goi lai. Phuong thiic nay chiu trach nhiém gt ban ghi cudc héi thoai da cap nhat
trg lai cho mo hinh Al d€ xtt ly thém. Chung ta goi qua trinh nay la vong Ilip hoi thogi.

Khi m6 hinh Al nhan dugc yéu cau hoan thanh cudc tro chuyén méi véi ban ghi da cap
nhat, né c6 quyén truy cip vao két qua ctia ham da thyc thi trude d6. N6 c6 thé phan
tich nhiing két qua nay, két hgp chung vao qua trinh ra quyét dinh, va tao ra phan hoi
hodc hanh dong ti€p theo dya trén ngii canh tich lity ctia cudc hoi thoai. N6 c6 thé chon
thuc thi thém cic ham dya trén ngit canh da cip nhét, hodc c6 thé tao ra phan hoi cudi

cung cho lénh ban d4u néu né xac dinh ring khong can thém lénh goi ham nao nita.

Tiép tuc tuy chon ctia Lénh Ban dau

Khi ban gui két qua céng cu trd lai cho LLM va tiép tuc xG ly 1énh ban d4u, Al sé st

dung nhiing két qua d6 d€ goi thém cic ham hogc tao ra phan hoi van ban cudi cuing.

Mot s6 mo hinh nhu Command-R ctia Cohere c6 thé trich dan cu thé cac
cong cu ma ho da stt dung trong phan hoi clia minh, cung cip thém tinh

minh bach va kha néng truy xuat nguén goc.
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Tuy thudc vao md hinh dang st dung, két qua cta lénh goi ham sé ndm trong cac tin
nhén ban ghi c6 vai tro dic biét riéng hodc duge phan anh trong mot ci phép khac.
Nhung phén quan trong la dii liéu d6 phai c6 trong ban ghi, dé Al c6 thé xem xét khi

quyét dinh viéc can lam tiép theo.

Mot 16i phé bién (va c6 thé ton kém) 1a quén thém két qua ctia ham vao ban
P ghi trude khi tiép tuc cudc tro chuyén. Két qua 13, Al sé duge nhic theo cach
¢ ban giong nhu trudce khi né goi ham lan dau tién. Néi cach khac, doi véi
Al n6 chua goi ham. Vi vay né goi lai. Va lai nita. Va lai nita, mai mai cho
dén khi ban ngat né. Hy vong ngii canh ctia ban khong qué 16n, va m6 hinh

cta ban khong qué dat!

Cac Phuong Phap Tét Nhat cho Viéc Sir dung
cong cu

D€ tan dung t6i da viéc stt dung cong cu, hdy xem xét cac phuong phap tét nhat sau
day.

Pinh Nghia M6 ta

Cung cap tén va mo ta rd rang, chi tiét cho moi cong cu va cac tham s6 dau vao ctia no.

Diéu nay gitp LLM hiéu rd hon vé myc dich va kha ning cua tiing cong cu.

Tu kinh nghiém cta toi ¢6 thé ndi rang quan di€ém phé bién cho rang “dat tén 1a khé”
ciing ap dung & day; toi da thay cac két qua khac biét dang ké tit cac LLM chi bang
cach thay d6i tén ctia cdc ham hodc cich dién dat ctia cAc mé ta. Poi khi viéc bo di

cac mo ta tham chi con cdi thién hiéu suat.
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XU ly Két qua Cong cu

Khi chuyén két qua cong cu tré lai cho LLM, hay dam bao ching dugc ciu truc t6t va
toan dién. St dung cac khéa va gié tri c6 y nghia dé biéu dién dau ra ctia mdi cong cu.
Thi nghiém véi cac dinh dang khac nhau va xem cai nao hoat dong tot nhat, ti JSON

dén viin ban thuén tuy.

Trinh dién giai két qua giai quyét thach thiic nay bing cch st dung Al dé phan tich két

qua va cung cap nhiing giai thich, tom tat hoic diém chinh than thién v6i ngudi dung.

Xir Iy L&i

Trién khai cic cd ché xii ly 16i manh mé d€ xti ly céc trudng hgp khi LLM c6 thé tao ra
cac tham s6 dau vao khong hop 1€ hodc khong duge hd trg cho cac 1énh goi cong cu. Xit
ly mot cach nhe nhang va khéi phuc ti bat ky 16i nao c6 thé xay ra trong qua trinh thuc
thi cong cu.

Mot dic diém cuc ky t6t ctia Al 1a né hiéu dugc cc thong bao 16i! Dieu d6 c6 nghia la
néu ban dang lam viéc v4i tu duy nhanh va don gian, ban c6 thé don gian 1a bat bat ky
ngoai 1é nao dugc tao ra trong qua trinh trién khai mot cong cy, va chuyén no tré lai

cho AI dé no biét chuyén gi da xay ra!

Vi dy, day 1a phién ban rut gon cta viéc trién khai tim kiém google trong Olympia:
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def google_search(conversation, params)
conversation.update_cstatus("Searching Google...")
query = params|:query]
search = GoogleSearch.new(query).get_hash

conversation.update_cstatus("Summarizing results...")

Summar izeKnowledgeGraph . new. per form(conversation, search.to_json)
rescue StandardError => e

Honeybadger .notify(e)

{ error: e.message }.inspect
end

Tim kiém Google trong Olympia la mét quy trinh hai budc. Dau tién ban thuc hién tim
ki€m, sau d6 tom tit két qua. Néu c6 bat ky 16i nao xay ra, du 1a 16i gi, thong béo 16i
sé dugc dong goi va giii tra vé cho AL Ky thuat nay 1a nén tang ctia hau hét cic mau
Xii ly 16i théng minh

Vi dy, gia st lénh goi API GoogleSearch bi 16i do ngoai 1é 503 Dich vu khong kha
dung. Lbi nay dugc dua lén cap cao nhat ctia khéi rescue, va mo ta vé 16i dugc giii tra
vé cho Al nhu 1a két qua ctia 1énh goi ham. Thay vi chi hién thi man hinh tréng ho#c 16i
ky thuat cho ngudi dung, Al sé néi diéu gi d6 nhu “Toi xin 16i, nhung hién tai t6i khong
thé truy cap dudc kha nang Tim kiém Google. Téi ¢ thé thit lai sau néu ban muén.”
Diéu nay c6 vé chi 1a mét thu thuat thong minh, nhung hiy xem xét mot loai 16i khac,
khi AI dang goi mot API bén ngoai va c¢6 quyén kiém soat truc ti€p cac tham s6 truyén
vao API d6. C6 thé né da méc 16i trong cach tao ra cic tham s6 d6? Mién 1a thong béo
16i tii API bén ngoai du chi tiét, viéc tra vé thong bao 16i cho Al goi c6 nghia 1a n6 cé
thé xem xét lai cac tham s d6 va thit lai. Mot cach tu dong. Bat ké 16i 1a gi.

Bay gi¢ hay nghi xem sé can nhiing gi d€ sao chép kiéu xti ly 16i manh mé d6 trong ma
thong thudng. Dieu d6 gan nhu 1a khong thé.

Tinh chinh lap di lap lai

Néu LLM khéng dé xuat cac cong cu pht hgp hoic tao ra cac phan hoi chua téi uu, hay

13p lai viéc dinh nghia céng cy, mo ta va cac tham s6 dau vao. Lién tuc tinh chinh va
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cai thién thiét 1ap cong cu dva trén hanh vi quan sat dugc va két qua mong mudn.

1. Bit dau véi cic dinh nghia cong cy don gidn: Bt d4u bing cach dinh nghia cac
cong cu v4i tén, mo ta va tham s6 dau vao rd rang va ngan gon. Tranh lam phiic
tap hoa thiét 14p céng cu ban dau va tap trung vao chilc nang cot 16i. Vi du, néu

ban mudn luu két qua phan tich cam xtc, hay bat dau véi mot dinh nghia co ban

nhu:
{
"name": "save_sentiment_score",
"description": "Analyze user-provided text and generate sentiment score",
"parameters": {
"type": "object",
"properties": {
"score": {
"type": "float",
"description": "sentiment score from -1 (negative) to 1 (positive)"
}
3,
"required": ["score"]
}
}

2. Kiém tht va quan sat: Sau khi da c6 cac dinh nghia cong cu ban dau, hay ki€ém
tht chung véi cac 1énh dau vao khac nhau va quan sat caich ma LLM tudng tac
v6i cong cu. Chu y dén chét lugng va do phi hgp cua cac phan hoi dugce tao ra.
Néu LLM dang tao ra cic phan hoi chua téi vu, dd dén lac tinh chinh cic dinh
nghia cong cu.

3. Tinh chinh mo ta: Néu LLM dang hiéu sai muc dich cia mdt cong cy, hay thii tinh
chinh mo ta cta cong cy d6. Cung cap thém ngii canh, vi dy, hodc giai thich dé
huéng dan LLM st dung cong cu hiéu qua. Vi dy, ban c6 thé cap nhat mo ta cong
cu phan tich cam xtc dé dé cap cu thé hon vé sdc thai cam xiic cia doan van ban

dang dugc phan tich:
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{

"name": "save_sentiment_score",

"description": "Determine the overall emotional tone of a piece of text,
such as customer reviews, social media posts, or feedback comments.",

}

4. Diéu chinh tham s6 dau vao: Néu mé hinh ngén ngii 16n (LLM) dang tao ra cac
tham s dau vao khong hgp 1€ hodc khong lién quan cho cong cy, hay can nhic
diéu chinh cac dinh nghia tham s8. Thém céc rang budc cu thé hon, quy tic xac
thuc, ho#ic cac vi du d€ 1am r6 dinh dang dau vao mong mudn.

5. Lap lai dya trén phan hoi: Lién tuc theo déi hiéu suit ctia cic cdng cu ciia ban va
thu thap phan hoi ti ngudi dung hodc cac bén lién quan. St dung nhiing phan
hoi nay d€ x4c dinh cac linh vyc cin céi thién va thuc hién cic diéu chinh 13p di
13p lai cho dinh nghia cong cu. Vi du, néu ngudi dung béo céo rang viéc phan tich
khong xti ly t6t sy mia mai, ban c6 thé thém mot ghi chu trong phan mo ta:

{

"name": "save_sentiment_score",

"description": "Analyze the sentiment of a given text and return a sentiment
score between -1 (negative) and 1 (positive). Note: Sarcasm should be
considered negative.",

}

Bang cach lap di ldp lai viéc tinh chinh dinh nghia cong cy dya trén hanh vi quan sét
dugc va phan hoi, ban cé thé dan dén cai thién hiéu suit va hiéu qua cta ing dung diéu
khién bgi Al cia minh. Hay nhé giit cho cac dinh nghia cong cu ro rang, ngén gon va
tap trung vao nhiém vu cu thé dang thyc hién. Thudng xuyén kiém tra va xac nhan cac

tuong tac cta cong cu dé dam bao ching phu hgp véi két qua mong mudn ctia ban.
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Két hgp va Xau chu6i Céng cu

Mot trong nhiing khia canh manh mé nhét cta viéc st dung céng cyu ma ching ta méi
chi dé cap so qua la kha ning két hgp va xau chudi nhiéu cong cu véi nhau dé hoan
thanh cac tac vu phic tap. Bdng cach thiét ké can than dinh nghia cong cu va dinh dang
dau vao/d4u ra ctia ching, ban c6 thé tao ra cac khéi xay dung c6 thé tai st dung va két

hgp theo nhiéu cach khac nhau.

Hay xem xét mot vi du vé viée xay dung quy trinh phéan tich di liéu cho ting dung diéu

khién bgi Al cta ban. Ban ¢6 thé c6 cac cong cu sau:

1. DataRetrieval: Mot cong cu ldy di liéu ti co sG dii liéu hodc API dya trén cac
tiéu chi dugc chi dinh.

2. DataProcessing: Mot cong cu thuc hién cac phép tinh, chuyén d6i hojc téng
hgp trén dii liéu da thu thap.

3. DataVisualization: Mot cong cu trinh bay di liéu da xu ly theo dinh dang
than thién v6i ngudi dung, chdng han nhu biéu d6 hodc d6 thi.

Béng cach xau chudi cic cong cu nay lai v6i nhau, ban cé thé tao ra mot quy trinh lam
viéc manh mé dé truy xuét dit liéu lién quan, x( ly n6 va trinh bay két qua mét cach c6

y nghia. Pay la cich quy trinh st dung cong cu c6 thé dién ra:

1. LLM nhén dugc truy van cta ngudi dung yéu ciu thong tin chi tiét vé di liéu ban
hang cho mot danh muc san pham cu thé.

2. LLM chon cong cu DataRetrieval va tao ra cic tham s6 dau vao thich hgp dé
ldy dii liéu ban hang lién quan ti cd s dii liéu.

3. Dit liéu thu thap dudc “chuyén” dén cong cu DataProcessing, tinh toan céc chi
s6 nhu t6ng doanh thu, gia ban trung binh va ty 1é ting trudng.

4. Sau do, dit lieu da xt ly dugc chuyén cho cong cu DataVisualization, tao ra
biéu d6 hozc d6 thi hdp dan vé mit hinh anh dé thé hién thong tin chi tiét, tra vé

URL ctia biéu d6 cho LLM.
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5. Cuo6i cung, LLM tao ra phan héi dudc dinh dang cho truy van cta ngudi dung
bing markdown, két hgp di liéu da dugc tric quan hda va cung cip tém tit cac

phat hién chinh.

Béng cach két hgp cac cong cu nay lai v6i nhau, ban ¢6 thé tao ra mot quy trinh phan
tich dit liéu lién mach c6 thé dé dang tich hgp vao ting dung ctia ban. Diém dep cta
phuong phép nay 1a mdi cong cu c6 thé dugc phat trién va kiém tra doc 1ap, sau do két
hgp theo nhiing cich khic nhau d€ giai quyét cac van dé khac nhau.

Dé cho phép viéc két hgp va xau chudi cic cong cu mét cach sudn sé, dieu quan trong

1a phai x4c dinh ro dinh dang dau vao va dau ra cho mdi cong cu.

Vi dy, cong cu DataRetrieval c6 thé chap nhin cac tham s nhu chi tiét két néi co
s dii liéu, tén bang va diéu kién truy van, va tra vé tap két qua dudi dang déi tugng
JSON c¢6 c4u tric. Sau do, cong cu DataProcessing c6 thé nhan d6i tugng JSON nay
lam d4u vao va tao ra mot d6i tugng JSON da dugce chuyén d6i lam dau ra. Bang cach
chuéin hda ludng dii liéu gitia cac cong cy, ban c6 thé dam béo tinh tuong thich va kha

nang tai s dung.

Khi thiét ké hé sinh thai cong cu cta ban, hdy nghi vé cach cac cong cu khac nhau c6
thé dugc két hgp dé giai quyét cac trudng hgp st dung phé bién trong tng dung cia
ban. Hay can nhéc viéc tao ra cic cong cu cdp cao bao gobm cac quy trinh lam viéc hodc
logic nghiép vu phé bién, gitip LLM dé dang lva chon va sit dung chiing mdt cach hiéu
qué.

Hay nhd réng, stic manh cta viéc st dung céng cy niim & tinh linh hoat va tinh module
ma né mang lai. Bing cach chia nho c4c tac vu phic tap thanh cic cong cu nhé hon,
c6 thé téi st dung, ban c6 thé tao ra mot Ging dung diéu khién bsi Al manh mé va linh

hoat c6 thé giai quyét nhiéu thach thic khac nhau.
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Huwéng Phat trién Twong lai

Khi linh vyc phat trién Ging dung diéu khién bgi Al phat trién, ching ta c6 thé ky vong
nhiing tién by hon nita trong kha ning st dung cong cu. Mot s6 huéng phét trién tiém

nang trong tudng lai bao gom:

1. Sti dung Cong cu Da budc: LLM c6 thé quyét dinh s6 an cin st dung céng cu dé
tao ra phan hoi thoa ddng. Diéu nay c6 thé bao gom nhiéu vong lya chon va thuc
thi cong cu dua trén két qua trung gian.

2. Céng cu Pinh nghia S&n: Cic nén tang Al c6 thé cung cip mét bd cong cu duge
dinh nghia s&n ma cac nha phét trién c6 thé tan dung ngay 1ap tiic, chéng han nhu
trinh thong dich Python, cong cu tim ki€ém web hodc cdc ham tién ich phd bién.

3. Tich hgp Lién mach: Khi viéc st dung cong cu tré nén phé bién hon, ching ta
6 thé ky vong sy tich hgp t6t hon gitta cac nén tang Al va framework phat trién
phd bién, gitp cdc nha phat trién dé dang dua viéc stt dung cong cu vao ting dung

cua ho.

St dung cong cu 12 mot ky thuat manh meé cho phép cac nha phét trién khai thac toan bo
tiém ning cua LLM trong cic tUng dung diéu khién bgi Al Béng cach két ndi LLM véi
cc cong cy va tai nguyén bén ngoai, ban co thé tao ra cac hé thong nang dong, thong
minh va nhan thic vé ngii canh hon, c6 thé thich ng véi nhu ciu cta ngudi dung va

cung cdp nhiing hiéu biét va hanh dong co gia tri.

Mic du viéc st dung cong cy mang lai nhiéu kha nang to 16n, nhung diéu quan trong 1a
phai nhan thic dudc nhiing thach thiic va can nhic tiém dn. Mot khia canh quan trong
14 quéan ly d phiic tap cta tudng tac cong cu va dam bao tinh 6n dinh va do tin ciy cta
toan bo hé théng. Ban can xt ly cac tinh hudng khi 18i goi cong cu c6 thé that bai, tra vé

két qua khong mong dgi hodc c6 anh hudng dén hiéu suat. Ngoai ra, ban nén can nhic
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céc bién phép ki€m soat bao mat va quyén truy cip d€ ngin chin viéc st dung cong cu
trai phép hodc doc hai. Co ché xt ly 16i, ghi nhat ky va giam sat thich hgp 1a rat quan

trong dé duy tri tinh toan ven va hiéu suat cta Ging dung diéu khién bgi Al cta ban.

Khi ban kham pha céac kha nang ctia viéc st dung coéng cu trong cac du an cta minh,
hay nhd bit dau véi nhiing muyc tiéu r6 rang, thiét ké cac dinh nghia cong cu ¢6 cdu tric
tot, va ti€p tuc cai tién dua trén phan hoi va két qua. Vi cach tiép cin va tu duy ding
dan, viéc st dung coéng cu c6 thé ma ra nhiing cap do mdéi vé d6i mdéi va gia tri trong

cac tng dung diéu khién b&i Al ctia ban



Xur Ly Luéng

Truyén ludng dit liéu qua HTTP, con dudc goi la su kién dugc gi tit may chu (SSE),

1a mot co ché trong d6 may chu lién tuc gti dit liéu dén méay khach khi dii liéu c6 sin,
ma khong can may khach phai yéu cdu mot cach rd rang. Vi phan hoi cua Al dudc tao
ra theo tliing phén, viéc hién thi dau ra ctia Al khi né dang dugc tao ra sé mang lai trai
nghiém ngudi dung phan hoi nhanh hon. Va thuc té, tat ca cac API clia nha cung cap
Al 'ma t6i biét déu cung cip phan hdi dang ludng nhu mét tly chon trong cac diém cudi

hoan thanh cua ho.

Ly do chudng nay xuét hién ngay sau phan St Dung Cong Cu la vi stic manh to 16n khi
két hgp viéc st dung coéng cu v6i phan hoi Al tryuc tiép cho ngudi dung. Diéu nay cho
phép tao ra nhiing trai nghiém dong va tudng tac, ndi Al c6 thé xi ly dit liéu dau vao
cua ngudi dung, st dung cac cong cu va ham khac nhau theo y muén, va sau d6 cung

cap phan hoi theo thdi gian thuc.
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Dé dat dudc sy tuong tdc mugt ma nay, ban cin viét cac trinh xd ly ludng c6 kha ning
diéu phéi cac 16i goi ham cong cu dugc Al kich hoat ciing nhu d4u ra van ban thuén tay
dén ngudi dung cudi. Viéc can phai l3p lai sau khi x@ ly mét ham coéng cy tao ra mot

thach thiic tha vi cho cong viéc nay.

Trién Khai ReplyStream

Dé minh hoa cach xt ly ludng c6 thé dugc trién khai, chudng nay sé di siu vao mot
phién ban don gian hoa cta 16p ReplyStream dudc stt dung trong Olympia. Céc thé
hién cta 16p nay c6 thé dugc truyén vao nhu tham sd stream trong cac thu vién may

khach AI nhu ruby-openai va openrouter

Duéi day la cach toi st dung ReplyStream trong PromptSubscriber ctia Olympia,
thanh phén ling nghe thong qua Wisper d€ phat hién viéc tao ra cac tin nhn méi cia
ngudi dung.

class PromptSubscriber

include Raix::ChatCompletion

include Raix::PromptDeclarations

# many other declarations omitted. ..

prompt text: -> { user_message.content },
stream: -> { ReplyStream.new(self) },

until: -> { bot_message.complete? }

def message_created(message) # invoked by Wisper
return unless message.role.user? && message.content?

# rest of the implementation omitted. ..
Ngoai m¢t tham chi€u context dén ngudi dang ky lénh da khdi tao nd, 16p

ReplyStream con cd cic bién thuc thé dé luu trit bd dém ctia dit liéu da nhan, va cac

mang dé€ theo doi tén ham va d6i s6 duge goi trong qua trinh xt ly ludng.


https://github.com/alexrudall/ruby-openai
https://github.com/OlympiaAI/open_router
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class ReplyStream

attr_accessor :buffer, :f_name, :f_arguments, :context
delegate :bot_message, :dispatch, to: :context

def initialize(context)
self.context = context
self.buffer = []
self.f_name = []
self.f_arguments = []
end

def call(chunk, bytesize = nil)

end

end

Phudng thiic initialize thiét 1ap trang thai ban d4u cta thuc thé ReplyStream, khai

tao bo dém, ngit canh va cac bién khac.

Phudng thiic call 14 di€ém vao chinh dé€ xt 1y dit liéu truyén theo ludng. N6 nhan mot
chunk dii liéu (dudc biéu dién duéi dang bang bam) va mét tham s tiy chonbytesize,
ma trong vi du nay khong dugc st dung. Bén trong phucng thiic nay, 16p st dung do6i
sanh mau dé xt ly cac tinh huéng khac nhau dya trén ciu tric ctia khéi dif liéu nhan

dudec.

Viéc goi deep_symbolize_keys trén chunk gitip cho viéc d6i sanh mau tré
nén thanh lich hon, bdng cich cho phép ching ta thao tac véi cac ky hiéu

thay vi chudi.
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def call(chunk, _bytesize)

case chunk.deep_symbolize_keys

in { # match function name
choices: |

{
delta: {
tool_calls: |

{ index: index, function: {name: name} }

f_name[index]| = name

Mau dau tién ching ta cAn khép 1a mot lénh goi cong cu cling vé6i tén ham tudng ting
cua nd. Néu phat hién dugc mot 1énh goi, ching ta sé dua n6 vao mang f_name. Ching
ta luu trii tén cac ham trong mot mang c6 chi 6, bdi vi mo hinh ¢6 kha ning goi ham

song song, glii nhiéu hon mot ham dé thuc thi cing mot lac.

Goi ham song song 14 kha ndng ctia mot m6 hinh AT d€ thuc hién nhiéu lénh goi ham
cung lic, cho phép cac tc dong va két qua ctia nhiing 1énh goi ham nay dugc xu
ly song song. Diéu nay dic biét hitu ich néu cic ham mat nhiéu thdi gian thyc thi,
va gitip gidm s6 lan giao ti€p véi AP, tit d6 c6 thé tiét kiém dang ké lugng token st
dung.

Tiép theo chung ta cAn khép cac ddi s6 tudng ting véi cac lénh goi ham.
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in { # match arguments

choices: |
{
delta: {
tool_calls: |
{
index: index, function: {arguments: argument }
}
]
}
}
1}
f_arguments|index] ||= "" # initialize if not already

f_arguments[index| << argument

Tudng ty nhu cach ching ta xG ly tén ham, ching ta cat git cac tham s6 trong mot

mang c6 chi muc.

Tiép theo, ching ta tim ki€m cac thong diép hién thi cho ngudi dung thong thudng,
nhiing théng diép nay sé dudc gui ti may chu ting token mét va dude gan vao bién
new_content. Chung ta ciing can theo déi finish_reason. N6 sé lanil cho dén khi

nhan dugc phan cudi cung ctia chudi dau ra.

in {
choices: |
{ delta: {content: new_content}, finish_reason: finish_reason }

1}

# you could transmit every chunk to the user here. ..

buffer << new_content.to_s

if finish_reason.present?
finalize
elsif new_content.to_s.match?(/\n\n/)
send_to_client # ...or buffer and transmit once per paragraph

end

Quan trong 13, chiing ta thém mot biéu thitc khép mau dé xit ly cac thong bao 16i duge
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glii b&i nha cung cAp mod hinh AL Trong moi trudng phat trién cuc b, ching ta béo

ngoai lé, nhung trong méi tridng san xuat, ching ta ghi nhan 16i va két thuc x ly.

in { error: { message: } }
if Rails.env.local?
raise message
else
Honeybadger .notify("AI Error: #{message}")
finalize

end

Meénh dé else cudi ciing ctia cu 1énh case sé dugc thuc thi néu khong c6 mau nao trude
d6 khép. Day chi don gian 1a mot bién phap béo vé d€ ching ta c6 thé phat hién ra khi
md hinh AT bat dau gui cho chiing ta nhiing doan dit liéu khong duge nhéan dang.

else

Honeybadger .notify("Unrecognized Chunk: #{chunk}")
end

end

Phuong thiic send_to_client c6 nhiém vu giii néi dung duge luu trong bé dém dén
client. N6 ki€m tra xem bo dém c6 trong hay khong, cip nhat noi dung tin nhin cta
bot, hién thi tin nhin cta bot, va luu ndi dung vao cd s¢ dit liéu d€ dam béo tinh bén

viing ctia di liéu.
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def send_to_client
# no need to process pure whitespace

return if buffer.join.squish.blank?

# set the buffer content on the bot message
content = buffer. join
bot_message.content = content

# save to database so that we never lose data
# even 1f the stream doesn't terminate correctly

bot_message.update_column( :content, content)

# update content via websocket
ConversationRenderer .update(bot_message)
end

Phuong thiic finalize dugc goi khi qua trinh xt 1y luéng hoan tat. N6 thuc thi cac
lénh goi ham néu co bat ky 1énh nao dude nhan trong qua trinh xt ly ludng, cap nhét
tin nhin bot v4i ndi dung cudi cing cing cac thong tin lién quan khéc, va thiét 1ap lai

lich st goi ham

def finalize
if f_name.any?
f_name.each_with_index do |name, index|
# takes care of calling the function wherever it's implemented
dispatch(name:, arguments: JSON.parse(f_arguments|index]))
end

# reset the function call history
f_name.clear
f_arguments.clear

else
content = buffer. join.presence
bot_message.update! (content:, complete: true)
ConversationRenderer .update(bot_message)

end

end

Néu mo hinh quyét dinh goi mot ham, ban can “diéu phai” 16i goi ham d6 (tén va cac doi
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s0) theo cach d€ no dugc thuc thi va cac thong diép function_call va function_-

result dugc thém vao ban ghi hoi thoai

Theo kinh nghiém ctia t6i, viéc xG ly viéc tao cac thong diép ham 6 mét noi trong cd s
ma ngudn cua ban sé tot hon la phu thudc vao cac trién khai cong cu. Diéu nay khong
chi gitp code gon gang hon, ma con c6 mot ly do thuc t€ quan trong: néu mé hinh Al
goi mdt ham, va khong thdy cac thong diép vé 15i goi va két qua trong ban ghi khi ban
14p lai, no sé goi cung moét ham mét lan nita. C6 thé 1a mai mai. Hay nhé rang Al hoan
toan phi trang thai, vi vay tru khi ban phan héi nhiing 16i goi ham d6 lai cho né, ching
dudc coi nhu chua tiing xay ra.

# PromptSubscriber#dispatch

def dispatch(name:, arguments:)
# adds a function_call message to the conversation transcript
# plus dispatches to tool and returns result
conversation. function_call!(name, arguments).then do |result]
# add function result message to the transcript
conversation. function_result!(name, result)
end

end

Viéc x06a lich st goi ham sau khi thuc thi cling quan trong nhu viéc dam bao
lénh goi va két qua dugc luu vao ban ghi ctia ban, d€ ban khong phai lién

tuc goi ciing mdt ham mébi khi thuc hién vong lap.

“Vong lap HOi thoai”

Tai lién tuc nhic dén vong 13p, nhung néu ban mdi lam quen véi viéc goi ham, c6 thé
ban chua hiéu rd tai sao ching ta cAn vong ldp. Ly do la vi mot khi Al “yéu cau” ban
thyc thi cac ham cong cu thay mit nd, né sé ngling phan hoéi. Viéc ctia ban 1a thuc thi

cac ham d6, thu thap két qua, thém két qua vao ban ghi, va sau d6 gui lai lénh nhac
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ban d4u d€ nhan dugc mot tap hgp mdi cac lénh goi ham hoic két qua danh cho ngudi
dung.

Trong 16p PromptSubscriber, ching ta st dung phudng thiic prompt ti module
PromptDeclarations dé dinh nghia hanh vi ctia vong 1§p hoi thoai. Tham sd until
dugc dat thanh -> { bot_message.complete? }, c6 nghia la vong ldp sé tiép tuc

cho dén khi bot_message dugc danh diu la hoan thanh.

prompt text: -> { user_message.content },
stream: -> { ReplyStream.new(self) },
until: -> { bot_message.complete? }

P Nhung khi nao bot_message dugc danh diu 1a hoan thanh? Néu ban da

quén, hay xem lai dong 13 ctia phuong thiic finalize.

Hay xem xét toan bd logic xt ly ludng.

1. PromptSubscriber nhin mét tin nhin méi ti ngudi dung thong qua phuong
thiic message_created, dugc goi béi hé théng pub/sub Wisper méi khi ngusi
dung cu6i tao mot prompt méi.

2. Phuong thtic 16p prompt dinh nghia mot cach khai bao hanh vi cta logic hoan
thanh cudc tro chuyén cho PromptSubscriber. M6 hinh AT sé thuc hién hoan
thanh cudc tro chuyén véi noi dung tin nhin cta ngudi dung, mot thé hién méi
ctia ReplyStream lam tham s6 lubng, va diéu kién l3p dugc chi dinh.

3. Mo hinh AI xit ly prompt va bat dau tao phan hoi. Khi phan héi dugc truyén theo
ludng, phuong thiic call cta thé hién ReplyStream dugc goi cho mdi phan dif
liéu.

4. Néu md hinh Al quyét dinh goi mét ham cong cy, tén ham va cac doi so6 dudc
trich xuat t phén di liéu va luu trii trong cdc mang f_name va f_arguments

tuong ung.
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10.

11.

. Néu mo hinh Al tao ndi dung hién thi cho ngudi dung, né dugc dém va gti dén

may khach thong qua phuong thiic send_to_client.

. Khi viéc xti ly luong hoan tét, phudng thiic finalize dudc goi. Néu c6 bat ky

ham cdng cy nao dugc goi trong qua trinh xi 1y ludng, ching sé dugce gtii di bang
phuong thiic dispatch clia PromptSubscriber.

. Phudng thiic dispatch thém mét tin nhin function_call vao ban ghi héi

thoai, thyc thi ham céng cu tudng ting, va thém mot tin nhin function_result

vao ban ghi véi két qua ctia 16i goi ham.

. Sau khi gtii di cAc ham cong cy, lich st goi ham dugc x6a d€ ngan chin viéc goi

ham trung l3p trong cac vong lap tiép theo.

. Néu khong c6 ham cong cu nao dugc goi, phuong thiic finalize cap nhatbot_-

message v4i ndi dung cudi cung, ddnh diu no 1a hoan thanh, va gui tin nhin da
cap nhat dén may khach.

Diéu kién ldp -> { bot_message.complete? } dugc danh gid. Néu bot_-
message chua dugdc danh dau 1a hoan thanh, vong lap tiép tuc, va prompt ban
dau dugc gti lai véi ban ghi hoi thoai da dugce cap nhat.

Cac budc 3-10 dudc lap lai cho dén khi bot_message dugc danh d4u la hoan
thanh, cho biét ring mo hinh Al d4 hoan tat viéc tao phan hbi va khong can thuc

thi thém ham céng cu nao nia.

Bang cach trién khai vong lap hoi thoai nay, ban cho phép mé hinh Al tham gia vao

tudng tac qua lai véi ting dung, thuc thi cAic ham cong cu khi can thiét va tao ra cac

phéan hoi cho ngudi dung cho dén khi cudc hoi thoai dat dén két luan tu nhién.

Su két hop cta x@ ly ludng va vong 1dp hoi thoai cho phép tao ra trai nghiém tuong tac

dugc ho trg bsi Al ndi mo hinh Al c6 thé xt ly dau vao clia ngudi dung, st dung cac

cong cu va ham khac nhau, va cung cip phan hoi theo thdi gian thuc dya trén ngti canh

hoi thoai dang phat trién.
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Tu dong Tiép tuc

Diéu quan trong la phai nhan thitc dugc cac gidi han d4u ra ctia Al Hau hét cic mo
hinh déu c6 s6 lugng token t6i da ma ching c6 thé tao ra trong mot phan hoi duy nhat,
dudc xac dinh bdi tham s6 max_tokens. Néu mé hinh AI dat dén gidi han nay trong

khi tao phan hoi, nd sé diing dot ngdt va cho biét rang d4u ra da bi cat ngén.

Trong phan hoi ludng tit API nén tang Al, ban c6 thé phat hién tinh huéng nay bing
cach kiém tra bién finish_reason trong phan di liéu. Néu finish_reason dugc dit
thanh "length" (hodc mét gia tri khoa khac déc trung cho mo hinh), diéu d6 c6 nghia

la mé hinh da dat dén gidi han token téi da trong qua trinh tao va dau ra da bi cit ngan.

Mot cach d€ xu ly tinh huéng nay mot cach nhe nhang va cung cdp trai nghiém ngudi
dung lién mach, 14 trién khai cd ché ty dong tiép tuc trong logic xt ly ludng cta ban.
Béng cich thém mot mau so khép cho cac ly do két thic lién quan dén d6 dai, ban cé

thé chon 13p lai va tu dong ti€p tuc dau ra tit nci n6 da dung lai.

Day la mot vi du dugc don gian hda c6 chu dich vé cich ban ¢ thé stia di phuong thic

call trong 16p ReplyStream dé€ hé trg tu dong tiép tuc:

LENGTH_STOPS = %w[length MAX_TOKENS]

def call(chunk, _bytesize)

case chunk.deep_symbolize_keys

in {
choices: |
{ delta: {content: new_content},

finish_reason: finish_reason } | }
buffer << new_content.to_s
if finish_reason.blank?

send_to_client if new_content.to_s.match?(/\n\n/)
elsif LENGTH_STOPS.include?(finish_reason)
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continue_cutoff
else
finalize

end

end

end
private

def continue_cutoff
conversation.bot_message! (buffer. join, visible: false)
conversation.user_message! ("please continue", visible: false)
bot_message.update_column( :created_at, Time.current)

end

Trong phién ban da dugc diéu chinh nay, khi finish_reason cho biét dau ra bi cit
ngin, thay vi két thic luéng, chung ta thém mot cdp tin nhin vao ban ghi thoai ma
khong két thic né, di chuyén tin nhin phan héi géc danh cho ngudi dung xudng “cudi”
clia ban ghi thoai bing céch cdp nhat thudc tinh created_at clia nd, va sau d6 dé€ vong

13p tiép tuc, d€ Al c6 thé tiép tuc sinh noi dung tii chd né da ding lai.

Hay nhd rang diém cudi hoan thanh cta Al la phi trang thai. N6 chi “biét” nhiing gi ban
cho né biét thong qua ban ghi thoai. Trong trudng hgp nay, cach ching ta théng bao
cho Al biét rdng nd da bi cit ngin 1a bing cach thém cac tin nhin “4n” (d6i v4i ngudi
dung cudi) vao ban ghi thoai. Tuy nhién, hay nhé rang day 1a mét vi du dude don gian
hoa c6 chi dich. Mot trién khai thyc t€ sé cAn quéan ly ban ghi thoai ky ludng hon dé
dam bao ching ta khong lang phi token va/hodc lam Al béi rdi véi céc tin nhén trg ly

trung 13p trong ban ghi thoai.

Mot trién khai thuc t€ cta tinh ndng tu dong ti€p tuc cing nén cd cai goi la
“logic ngat mach” dé ngén chin viéc 13p vo tan. Ly do 14, v6i mot s6 loai 1énh nhic cia
ngugi dung nhit dinh va cai dit max_tokens thdp, Al c6 thé tiép tuc ldp lai d4u ra
danh cho ngudi dung vo tan.
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Hay nhé rang moi vong lap déu yéu ciu mot request riéng biét, va moi request deu
tiéu ton toan bo ban ghi thoai ctia ban mot lan nita. Ban nén can nhic ky gitta trai
nghiém ngudi dung va miic d¢ st dung API khi quyét dinh c6 nén trién khai tinh
nang tu dong tiép tuc trong Ging dung cta minh hay khong. Dac biét, tinh ning tu
dong tiép tuc c6 thé tré nén nguy hiém vé mit chi phi, nhat 14 khi stt dung cac mo

hinh thudng mai cao cip.

Két luan

Xt ly ludng 1a mot khia canh quan trong trong viéc xay dung cac ting dung dugdc ho
trg bai Al két hgp viéc st dung cong cu v6i phan hoi Al tryc tiép. Bang cach xi 1y hiéu
qua dii liéu ludng tit cic API nén tang Al ban c6 thé cung cép trai nghiém ngudi dung
mugt ma va tudng tac, xt ly cac phan hoi 16n, téi vu hda viéc st dung tai nguyén, va

xt 1y 16i mot cach nhe nhang.

L8p Conversation: :ReplyStream dugc cung cAp minh hoa cach xt ly ludng c6 thé
dugc trién khai trong mét ting dung Ruby bang cach sit dung déi sainh mau va kién trac
huéng su kién. Bdng cach hiéu va tan dung cac ky thuét xt ly ludng, ban c6 thé khai
thac toan b tiém nang cua viéc tich hgp Al trong ting dung ctia minh va mang lai trai

nghiém ngudi dung manh mé va hap dan.



Dii liéu tu phuc hoi la mét phuong phap manh mé nhim dam béo tinh toan ven, nhat

quan va chat lugng di liéu trong céc Ung dung béng cich tan dung kha ning cta cac
mo hinh ngén ngii 16n (LLMs). Nhém mau thiét ké nay tap trung vao y tudng st dung
Al dé ty dong phat hién, chan doan va sta chiia cac bat thudng, mau thuan hoic 16i
trong dit liéu, tit d6 giam b6t ganh niing cho cac nha phét trién va duy tri do tin cdy cao
cua dit liéu.

Ve cét 161, cAc mau dii liéu tu phuc hdi cong nhan rang dii liéu 1a mach mau cta bat ky
Ung dung nao, va viéc dam bao do chinh xac va tinh toan ven cta né la rat quan trong
cho hoat dong ding d&n va trai nghiém ngudi dung cta ing dung. Tuy nhién, viéc quan
ly va duy tri chat lugng dit liéu c6 thé 1a mot nhiém vu phic tap va ton thdgi gian, dic
biét khi ting dung ngay cang phat trién vé quy mé va d6 phiic tap. Pay chinh la luc stc
manh cua Al phat huy tac dung.
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Trong cic mau dii liéu tu phuc hdi, ngudi thuc thi Al dugc st dung dé lién tuc theo doi
va phén tich dit liéu cta tng dung ctia ban. Nhiing mé hinh nay c6 kha nang hiéu va
dién giai cAc mau, méi quan hé va bt thudng trong dii liéu. Bang cach tan dung kha
nang xu ly va hiéu ngdn ngti ty nhién, chiung c6 thé xac dinh cac vdn dé tiém an hogc

mau thuin trong dii liéu va thuc hién cac hanh dong thich hop dé khéc phuc chung.

Qua trinh tu phuc hoi di liéu thudng bao gobm mét s6 buée chinh:

1. Giam sat dii liéu: Ngudi thuc thi Al lién tuc theo doi cac lubng dii liéu, cd s dit
liéu hoac hé thong luu trii ctia Gng dung, tim kiém bt ky d4u hiéu bat thudng,
mau thuin hozc 16i nao. Ngoai ra, ban c6 thé kich hoat mot thanh phan Al dé
phan Ging v4i mét ngoai 1é.

2. Phéat hién bat thudng: Khi phat hién vén dé, ngudi thuc thi Al phén tich dii liéu
chi tiét d€ x4c dinh ban chat va pham vi cu thé clia vin dé. Diéu nay c6 thé bao
gom viéc phat hién céc gia tri bi thiéu, dinh dang khong nhat quan hodc di liéu
vi pham céc quy tac hodc rang budc da dinh trude.

3. Chin doéan va stia chiia: Sau khi xac dinh dugc van dé, ngudi thuc thi Al st dung
kién thiic va hiéu biét vé linh vyc dit liéu dé€ xac dinh hudng hanh dong phi hgp.
Diéu nay c6 thé bao gom tu dong stia chita dit liéu, dién vao cac gia tri bi thiéu
hodc danh ddu van dé dé con ngudi can thiép néu can thiét.

4. Hoc lién tuc (tuy chon, tuy thudc vao trudng hgp st dung): Khi ngusi thuc
thi Al gdp va giai quyét cac van dé dit liéu khac nhau, né c6 thé dua ra mo ta vé
nhiing gi da x4y ra va cach né da phan ing. Metadata nay c6 thé duge dua vao
céc quy trinh hoc tap cho phép ban (va c6 thé cd mé hinh cd ban, théng qua tinh
chinh) tré nén hiéu qua va hiéu suat hon theo thdi gian trong viéc xac dinh va

giai quyét cac bét thudng vé di liéu.

Béng cach ty dong phat hién va stia chita cac van dé vé dit liéu, ban c6 thé dam béo réng
Ung dung ctia minh hoat dong trén dii liéu chat lugng cao, dang tin cay. Diéu nay giam
thiéu rai ro vé 161, mau thuan hodc cac 16i lién quan dén dit liéu anh hudng dén chic

nang hodc trai nghiém ngudi dung cta Gng dung.
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Khi ban ¢6 ngudi thyc thi Al xt ly nhiém vu gidm sat va sta chita dit liéu, ban c6 thé
tap trung nd luc vao cac khia canh quan trong khac cua ting dung. Diéu nay tiét kiém
thdi gian va nguén luc ma 1€ ra phai danh cho viéc lam sach va bao tri dii liéu thu cong.
Thuyc té, khi Gng dung cta ban ngay cang phat trién vé quy md va do phiic tap, viéc
quén ly chat lugng dii liéu thi cong tré nén ngay cang khé khan. Cac mau “Dii liéu tu
phuc hoi” mé rong hiéu quéa bang cach tan dung stic manh cta AI dé xu ly khéi lugng
dii liéu 16n va phat hién vén dé trong thdi gian thuc.

Do ban chét ctia chung, cdc mé hinh Al c6 thé thich tng véi cac mau di
P liéu, luge d6 hodc yéu cau thay d6i theo thdi gian véi rat it hoic khong can
giam sat. Mién 1 c4c chi thi ctia ching cung cAp huéng dan day du, dic biét
1 vé két qua du kién, ting dung cta ban c6 thé phat trién va xi ly cic kich

ban dit liéu m&i ma khong can can thiép tht cong nhiéu hodc thay d6i ma.

Cac mau di liéu tu phuc hai phu hgp t6t véi cac loai mau khac ma chung ta da thao
luén, chéng han nhu “Pa dang ngudi thyc thi”. Kha ning tu phuc hoi dit liéu c6 thé
dugc xem nhu mot loai ngudgi thyc thi chuyén biét tap trung cu thé vao viéc dam bao
chét lugng va tinh toan ven cta dii liéu. Loai ngudi thuc thi nay hoat dong cung véi
céc ngudi thuc thi Al khac, mdi ngudi dong gép vao cac khia canh khéc nhau ctia chiic
nang ing dung.

Viéc trién khai cac mau dit liéu tu phuc hoi trong thuc t€ doi hoi thiét ké cin than va
tich hgp cac mo hinh Al vao kién tric Gng dung. Do rti ro mit méat va hong di liéu,
ban nén xac dinh rd rang cic huéng dan vé cach st dung ky thuat nay. Ban ciing nén

xem xét cac yéu té nhu hiéu suat, kha ning md rong va bao mét dit liéu.
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Nghién Ciru Tinh Huong Thuc Té: Stra Chira
JSON Bi Hong

Mot trong nhiing cach thuc t€ va thuén tién nhit dé€ tdn dung di liéu ty phuc hdi cling
rat don gian dé giai thich: stta chita JSON bi hong.

Ky thuat nay c6 thé dugc ap dung cho thach thiic phd bién la xtt 1y di liéu khong hoan
hao hodc khong nhét quan dudc tao ra béi cdc LLM, ching han nhu JSON bi hong, va
cung cdp mot phuong phéap dé tu dong phat hién va stia chita nhiing van dé nay.

Tai Olympia, t6i thudng xuyén gdp phai nhiing tinh huéng khi cac LLM tao ra dit liéu
JSON khong hoan toan hgp 1. Diéu nay c6 thé xay ra vi nhiéu ly do khac nhau, chéng
han nhu LLM thém vao céc binh luén trudc hodc sau ma JSON thuc té, hodc gay ra cac
16i ¢t phap nhu thiéu dau phay hozc dau ngodc kép khong dugc escape. Nhiing van dé
nay c6 thé dan dén 16i phan tich ct phap va gay ra gian doan trong chiic ning cta ting

dung.

Dé giai quyét van dé nay, toi da trién khai mot giai phap thuc té dudi dang 16p JsonFixer.
L&p nay thé hién mo hinh “Self-Healing Data” bang cidch nhan JSON bi 16i 1am dau vao
va tan dung mot LLM dé stia chifa n6 trong khi van bao toan cang nhiéu théng tin va y

dinh cang tot.

class JsonFixer

include Raix::ChatCompletion

def call(bad_json, error_message)
raise "No data provided" if bad_json.blank? || error_message.blank?

transcript << {
system: "Consider user-provided JSON that generated a parse
exception. Do your best to fix it while preserving the
original content and intent as much as possible." }
transcript << { user: bad_json }
transcript << { assistant: "What is the error message?"}
transcript << { user: error_message }
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transcript << { assistant: "Here is the corrected JSON\n' " json\n" }
self.stop = [" "]

chat_completion(json: true)
end

def model
"mistralai/mixtral-8x7b-instruct:nitro"
end
end

Luu y cach JsonFixer st dung Ventriloquist d€ diéu huéng céc phan hoi
cta AL

Quy trinh ty phuc hoi dii liéu JSON hoat déng nhu sau:

1. Tao JSON: LLM (M6 hinh Ngén ngit Lén) dudc st dung dé tao dii liéu JSON dya
trén cac lénh nhic hodc yéu cau nhat dinh. Tuy nhién, do ban chit cta LLM,
JSON dugc tao ra c6 thé khong phai lic nao ciing hoan toan hgp 1é. Trinh phan
tich JSON tat nhién s& b4o 16i ParserError néu ban cung cidp JSON khong hgp

lé.

begin
JSON. parse(11m_generated_json)
rescue JSON: :ParserkError => e
JsonFixer.new.call(llm_generated_json, e.message)
end

Luu y réng thong béo 16i cling dugc truyén vao 1énh goi JSONFixer dé né khong can
phai hoan toan gia dinh vé vin dé cua dii liéu, ddc biét khi trinh phén tich cu phap

thudng sé cho ban biét chinh x4c diéu gi dang sai.
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2. Stia 16i dya trén LLM: L6p JSONF ixer gtii JSON bi 16i tré lai cho LLM, ciing véi
mot prompt hozic chi dan cu thé dé stia JSON trong khi c6 géng giii nguyén thong
tin va y dinh ban dau cang nhiéu cang t6t. LLM, dudc huén luyén trén mét lugng
16n dii liéu va v6i kha ning hiéu ct phap JSON, c6 géng siia cac 16i va tao ra mot
chuéi JSON hgp 1é. Response Fencing dugc st dung dé gidi han dau ra ciia LLM,
va chung t6i chon Mixtral 8x7B 1am mé hinh Al, vi né déc biét phu hgp cho loai
nhiém vu nay.

3. X4c thuc va Tich hgp: Chudi JSON da dugc stta do LLM tra vé dugc phan tich béi
chinh 18p JSONF ixer, béi vi nd da goi chat_completion(json: true).Néu
JSON da stia vugt qua budce xac thuc, né sé dudc tich hgp trd lai vao luéng cong
viéc ctia Ging dung, cho phép ting dung tiép tuc xi ly dii liéu mot cach lién mach.

JSON c6 16i da dugc “chiia lanh™.

Mic du toi da viét va viét lai trién khai JSONFixer cua riéng minh nhiéu lan, t6i nghi
ngd rang tong thdi gian dau tu cho tat ca cac phién ban d6 khong qua mot hodc hai gis.
Luu y rang viéc bao toan y dinh 1a mot yéu t6 quan trong ctia bat ky mau di liéu tu
phuc hdi nao. Qua trinh stia 16i dya trén LLM nh&m bao toan théng tin va y dinh ban
dau ctia JSON dugc tao ra cang nhiéu cang tét. Diéu nay ddm bao rang JSON da stia van
gilt dudc y nghia ngit nghia ctia n6 va cé thé dugc stt dung hiéu qua trong ngii canh cta
ung dung.

Viéc trién khai thuc t€ phucng phap “Dii liéu Ty Phuc hdi” trong Olympia cho thay rd
rang cach Al, dic biét 1a LLM, c¢6 thé dugc tan dung d€ giai quyét cac thach thic di
liéu trong thuyc t€. N6 thé hién stic manh cta viéc két hgp cac ky thuét 1ap trinh truyén

théng v4i kha ning Al d€ xay dung cac ing dung manh mé va hiéu qué.

Nguyén tac Postel va Mau “Dir liéu Tw Phuc héi”
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“Dii liéu Ty Phuc h6i”, nhu dugc minh hoa bgi 16p JSONFixer, phtt hgp véi nguyén tac
dugc biét dén nhu Nguyén tic Postel, con dugc goi 1a Nguyén tic Manh mé. Nguyén
tac Postel phét biéu:

“Hay bao thu trong nhiing gi ban 1lam, hdy c¢6i mé trong nhiing gi ban chip nhén tu
ngudi khac”

Nguyén tic nay, ban dau dugc dién dat béi Jon Postel, mot ngudi tién phong ciia
Internet thdi ky dau, nhan manh tAm quan trong ctia viéc xay dung céc hé thong co
kha ning chdp nhan dau vao da dang hodc tham chi hai sai léch trong khi van duy

tri sy tuan thu nghiém ngat cac giao thiic da dinh khi gti dau ra.

Trong ngit canh cta “Dit liéu Ty Phuc hoi”, 16p JSONFixer thé hién Nguyén tic Postel
bang cach cdi mé trong viéc chap nhan dit liéu JSON bi hong hodc khong hoan héo
dugc tao ra b6i LLM. N6 khong ngay lap tiic ti chdi hodc that bai khi gdp JSON
khéng tuan thi nghiém ngit dinh dang mong dgi. Thay vao d6, n6 ap dung mot cach

ti€p can khoan dung va c6 gang stia chita JSON bang stic manh cta LLM.

Béang céch c6i mé trong viéc chidp nhan JSON khong hoan héo, 16p JSONFixer thé
hién tinh manh mé va linh hoat. N6 thita nhén réng dit liéu trong thé gidi thuc thudng
xuit hién dudi nhiéu hinh thic va c6 thé khong phéi lic nao cling tuén theo cac dic
ta nghiém ngit. Bang cach xt ly va stta chita mot cAch nhe nhang nhiing sai 1éch nay,
16p nay ddm bao ring ting dung c6 thé tié€p tuc hoat dong tron tru, ngay ca khi c6 dit

liéu khéng hoan hao.

Mt khac, 16p JSONFixer cling tuan tht khia canh bao tht cia Nguyén tic Postel khi
n6i dén dau ra. Sau khi stta JSON bang LLM, 16p nay x4c thuc JSON da stia dé dam
bao nd tudn thu nghiém ngit dinh dang mong dgi. N6 duy tri tinh toan ven va chinh
xéc cta dit liéu trude khi chuyén né dén céc phan khac cta ting dung. Cach tiép can
bao thii ndy dam bao ring dau ra ctia 16p JSONFixer dang tin ciy va nhat quan, thic

ddy kha ning tuong tac va ngin chin sy lan truyén ctia 16i.

Thong tin thd vi vé Jon Postel:
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« Jon Postel (1943-1998) la mdt nha khoa hoc may tinh ngudi My da dong vai tro
quan trong trong su phat trién ctia Internet. Ong dudc biét dén nhu “Vi than
cta Internet” vi nhiing déng gép quan trong cta minh cho cac giao thiic va

tiéu chuén nén tang.

Postel 1a bién tap vién cta loat tai liéu Request for Comments (RFC), mét loat
cic ghi chd ki thuat va t8 chic vé Internet. Ong da viét hodc dong tac gia hon

200 RFC, bao gom cac giao thiic nén tang nhu TCP, IP va SMTP.

Ngoai nhiing dong goép ky thuat, Postel con néi tiéng véi cach ti€p can khiém
tén va hgp tac. Ong tin vao tAm quan trong clia viéc dat dugc su dong thuan
va lam viéc cung nhau dé€ xay dung mot mang ludi manh mé va c6 kha nang

tuong tac.

Postel gitt chiic vu Giam d6c Bo phan Mang May tinh tai Vién Khoa hoc Théng
tin (ISI) ctia Dai hoc Nam California (USC) ti ndm 1977 cho dén khi 6ng qua
doi dot ngdt vao nam 1998.

« Dé ghi nhan nhiing dong gdp to 16n cta ong, Postel da dudc trao giai thudng
Turing danh gia sau khi mét vao ndm 1998, thudng dudc goi la “Giai Nobel
cta Nganh May tinh”

L6p JSONFixer thuc ddy tinh manh mé, linh hoat va kha ning tudng tac, von la
nhiing gia tri c6t 16i ma Postel da duy tri trong suét su nghiép cia minh. Béng cich
x4y dung cic hé théng c6 kha nang chdp nhan nhiing khiém khuyét trong khi van
tuan thu nghiém ngit cic giao thic, ching ta c6 thé tao ra nhiing ting dung c6 kha

nang phuc hoi va thich Gng t6t hon trude nhiing thach thic trong thuc té.

Cac Can Nhac va Chéng Chi Pinh

Kha ning ap dung cac phuong phéap di liéu tu phuc hoéi hoan toan phu thudc vao loai
dit liéu ma Ung dung cta ban xt ly. C6 ly do tai sao ban khong nén don gian chi va tam

thai JSON . parse dé tu dong stia chiia tdt cd cdc 16i phan tich cii phap JSON trong dng



Dit Liéu Ty Phuc Hoi 165

dung ctia ban: khong phai tit ca cac 16i déu co thé hoic nén dugce tu dong stia chiia.

Viéc ty phuc hoi dic biét phiic tap khi gin lién véi cac yéu ciu quy dinh hodc tuan tha
lién quan dén viéc xt ly va quan ly dii liéu. Mot s6 nganh cong nghiép, nhu y té va tai
chinh, c¢6 nhitng quy dinh nghiém ngit vé tinh toan ven di liéu va kha nang kiém toan
dén mic viéc thyc hién bat ky sta chita dit liéu “hop den” ndo ma khéng co gidm sat
hodc ghi nhat ky thich hgp c6 thé vi pham cac quy dinh nay. Diéu quan trong 1a dam
bao réng bt ky ky thuét dit liéu ty phuc hdi nao ban dua ra déu phu hgp véi cac khudn
kho phap ly va quy dinh hién hanh.

Viéc ap dung cac ky thuét di liéu ty phuc hoi, dic biét 1a nhiing ky thuat lién quan dén
cac md hinh Al ciing ¢6 thé ¢ tac dong 16n dén hiéu sudt Gng dung va viéc st dung
tai nguyén. Viéc xt ly khoi lugng dii liéu 16n thong qua cac mo hinh Al d€ phat hién va
stia chifa 16i c6 thé t6n nhiéu tai nguyén tinh toan. Diéu quan trong la danh gi4 su can
bang gitia 1gi ich cta dit liéu ty phuc hoi va chi phi hiéu suit cling nhu tai nguyén lién

quan.

Tuy nhién, hdy cung di sdu vao cac yéu t6 lién quan dén viéc quyét dinh khi nao va &

dau nén ap dung phudng phap manh mé nay.

Tinh Trong Yéu ctia Dir Liéu

Khi xem xét viéc ap dung cac ky thuat dit liéu tu phuc hoi, viéc danh gia tinh trong yéu
cua dit liéu dang dugc x@ ly la rat quan trong. Miic d6 trong yéu dé cip dén tm quan
trong va d6 nhay cam cta dii liéu trong boi canh Ging dung va linh vuc kinh doanh cta
ban.

Trong mot s6 trudng hgp, viéc tu dong stia chiia 16i dii lieu c6 thé khong phu hgp, dic
biét 1a néu di liéu c6 do nhay cam cao hoic c6 y nghia phap ly. Vi du, hay xem xét cac

tinh huéng sau:

1. Giao dich Tai chinh: Trong cac (ing dung tai chinh, chdng han nhu hé théng ngan

hang hodc nén tang giao dich, dd chinh xac cta di liéu la v6 cung quan trong.
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Ngay ca nhiing 16i nho trong dii liéu tai chinh ciing c6 thé dan dén nhiing hau
qua dang ké, nhu s3 du tai khoan khong chinh xac, chuyén tién sai hudng, hodc
quyét dinh giao dich sai lam. Trong nhiing trudng hgp nay, viéc sta chiia ty dong
ma khong c6 xac minh va kiém toan ky ludng c6 thé gay ra nhiing rui ro khong
thé chip nhan dugc.

2. HO sO Y té: Cac ting dung y t€ xu ly dii liéu bénh nhéan c6 d6 nhay cam va bao
mat cao. Nhiing sai sot trong ho sd y t€ c6 thé ¢ nhiing tic dong nghiém trong
dén sy an toan va quyét dinh diéu tri cho bénh nhan. Viéc ty dong stta doi dit liéu
y t€ ma khong c6 sy gidm sat va xac nhan thich hgp tit cac chuyén gia y t€ c6 thé
vi pham céc yéu ciu quy dinh va gy nguy hiém cho stic khoe ctia bénh nhan.

3. Tai liéu Phap ly: Cac ting dung xt ly tai liéu phép ly, nhu hgp dong, thoa thuén,
hodc ho6 sd toa an, doi hoi do chinh xéc va tinh toan ven nghiém ngit. Ngay ca
nhiing 16i nhé trong dii liéu phép ly ciing c6 thé c6 nhiing hé qua phéap ly dang ké.
Viéc stia chita ty dong trong linh vyc nay c6 thé khong phu hgp, vi dit liéu thudng
doi hoi sy xem xét va xac minh tht cong bdi cac chuyén gia phap ly dé dam bao

tinh hgp 1é va kha ning thuc thi cta no.

Trong nhiing kich ban dii liéu quan trong nay, nhiing rti ro lién quan dén viéc stia chiia
tu dong thudng 16n hon nhiing 1gi ich tiém ning. Hau qua cua viéc dua ra 16i hoic stia
doi dit liéu khong chinh xé4c c6 thé nghiém trong, dan dén t6n that tai chinh, trach nhiém

phép 1y, hodc tham chi giy hai cho c4 nhan.

Khi xt ly dii liéu c6 d6 quan trong cao, diéu cin thiét 1 vu tién cac quy trinh xac minh
va xac thuc tht cong. Su giam sat va chuyén mén ctia con ngudi la rdt quan trong trong
viéc dam béao do chinh xac va tinh toan ven cua dit liéu. Céc ky thuat tu phuc hoi tu
dong van c6 thé dugc st dung dé danh diu cac 16i hodc su khong nhat quéan tiém 4n,
nhung quyét dinh cudi cung vé viéc stia chita nén c6 sy danh gia va phé duyét cta con
nguoi.

Tuy nhién, diéu quan trong can luu y la khong phai tat ca dit liéu trong mét Ging dung
déu c6 cung muc do trong yéu. Trong cing mot Ging dung, c6 thé c6 nhiing tap hop di
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liéu it nhay cdm hon hodc c6 tac dong thap hon néu xay ra 16i. Trong nhiing trudng hop
nhu vy, cic ky thuat dit liéu tu phuc hdi c6 thé duge dp dung c6 chon loc cho nhiing
tap dit liéu cu thé do, trong khi dit liéu quan trong van phai tuan theo quy trinh xac

minh tha céng.

Diéu quan trong la phai danh gia cin thén tinh trong yéu cua ting loai dit liéu trong
ting dung ctia ban va xac dinh cac huéng dan va quy trinh 1o rang dé xu ly viéc stia
chita dya trén cac rai ro va hé qua lién quan. Bdng cach phan biét gitia dit liéu quan
trong (vi du: s6 ci, ho sd y t€) va dii liéu khong quan trong (vi du: dia chi ggi thu, canh
bao tai nguyén), ban c thé can bang gitia viéc tan dung 1gi ich ctia cac ky thuat dit liéu

tu phuc hoi khi thich hgp va duy tri kiém soét va gidm sat nghiém ngjt khi can thiét.

Cudi cung, quyét dinh ap dung cac ky thuat di liéu tu phuc hoi cho dii liéu quan trong
nén dugc thuc hién sau khi tham khéo y kién cta cic chuyén gia trong linh vuc, c6 van
phép ly va cac bén lién quan khac. Diéu cén thiét la xem xét cic yéu ciu cu thé, quy
dinh va rui ro lién quan dén dii liéu cua ing dung cta ban va diéu chinh cac chién lugc

stia chiia dii liéu cho phu hgp.

Murc D& Nghiém Trong ctia Loi

Khi ap dung cac ky thuat dii liéu tu phuc hoi, diéu quan trong la danh gia mitc do nghiém
trong va tac dong ctia cac 16i dii lieu. Khong phai tit ca cac 16i déu giong nhau, va huéng

hanh dong thich hgp c6 thé khac nhau tuy thudc vao mitc d6 nghiém trong cta van de.

Nhiing su khong nhat quan nho6 hodc van dé vé dinh dang c6 thé phu hgp dé stia chiia
tu dong. Vi du, mét worker dii liéu tu phuc héi dugc giao nhiém vu sta chita JSON bi
hong c6 thé xit 1y cac dau phiy bi thiéu hodc ddu ngodc kép chua dugc escape ma khong
lam thay d6i dang ké y nghia hodc ciu tric cta dii liéu. Nhiing loai 16i nay thudng dé

dang stia chita va c6 tac dong t6i thiéu dén tinh toan ven dit liéu tong thé.

Tuy nhién, nhiing 16i nghiém trong hon 1am thay déi can ban y nghia hoic tinh toan

ven cta dit liéu c6 thé can mot cach tiép cin khac. Trong nhiing trudng hgp nhu vay,
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viéc stia chita tu dong c6 thé khong du, va sy can thiép clia con ngugi c6 thé 1a cin thiét

dé dam bao tinh chinh xac va hgp 1€ cta di liéu.

Day la luc khai niém st dung chinh AI d€ gitip xac dinh miic d§ nghiém trong cta 16i
dugc dua vao ap dung. Bang cach tan dung kha ning cta cac mo hinh Al ching ta c6
thé thiét ké nhiing ngudi xit ly dif liéu tu phuc hoi khong chi stia chiia 16i ma con danh
gia miic d6 nghiém trong ctia nhiing 16i d6 va dua ra quyét dinh sang suét vé cach xi

ly ching.

Vi dy, hdy xem xét mot ngudi xt ly di liéu ty phuc hoi cé trach nhiém sta chita nhiing
diém khong nhét quan trong dit liéu dang chay vao cd s dii liéu khach hang. Ngugi xt
ly nay c6 thé dugc thiét ké d€ phan tich dii liéu va xac dinh cic 16i tiém 4n, chang han
nhu théng tin bi thi€u hoiic mau thuan. Tuy nhién, thay vi tu dong stia chiia tat ca cac
161, ngudi xt ly c6 thé dugc trang bi thém cac lénh goi cong cu cho phép danh diu cac

16i nghiém trong dé con ngudi xem xét.
Dudi day la vi du vé cach trién khai diéu nay:

class CustomerDataReviewer
include Raix::ChatCompletion
include Raix::FunctionDeclarations

attr_accessor :customer

function :flag_for_review, reason: { type: "string" } do |params|
AdminNotifier.review_request(customer, params|:reason])
end

def initialize(customer)
self.customer = customer
end

def call(customer_data)
transcript << {
system: "You are a customer data reviewer. Your task is to identify

and correct inconsistencies in customer data.

< additional instructions here... >
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If you encounter severe errors that require human review, use the

“flag_for_review® tool to flag the data for manual intervention." }

transcript << { user: customer.to_json }
transcript << { assistant: "Reviewed/corrected data:\n" json\n" }

self.stop = [" "]

chat_completion(json: true).then do |result|
return if result.blank?

customer .update(result)
end
end

end

Trong vi du nay, trinh xi ly CustomerDataHealer dugc thiét ké dé nhéan dién va sta
chita cac sy khong nhét quan trong di liéu khach hang. Mét lan niia, ching ta st dung
Phan vung phéan hoi va Ky thuat diéu khién phan hoi dé ¢ duge dau ra cd ciu tric. Dang
chti y 1a chi thi hé théng cua trinh xt ly bao gom huéng dan stt dung ham flag_for_-
review néu gip phai 16i nghiém trong.

Khi trinh xt ly ti€n hanh x 1y dit liéu khach hang, né phan tich dit liéu va ¢d gang stia
chiia bat ky su khong nhat quan nao. Néu trinh xu ly xac dinh ring céc 16i 1a nghiém
trong va cin c6 sy can thiép clia con ngudi, n6 cd thé st dung coéng cu flag_for_-

review dé danh dau dii liéu va cung cép ly do cho viéc danh diu dé.

Phudng thiic chat_completion dugc goi v6i json: true d€ phan tich dii liéu khach
hang da dugc stia chiia dudi dang JSON. Khong c¢6 quy dinh cho viéc ldp lai sau khi goi
ham, vi vy két qua sé trong néu flag_for_review dugc kich hoat. Ngugc lai, théng

tin khach hang sé dugc cap nhat véi dit liéu da duge xem xét va c6 thé da dudc stia chita.
Béng cach két hgp danh gia miic d6 nghiém trong ctia 16i va tiy chon danh diu di lieu
dé xem xét thu cong, trinh xt ly dit liéu ty phuc hoi tré nén thong minh va thich tng

hon. N6 c6 thé xti ly cac 16i nhé mét cach tu dong trong khi chuyén cac 16i nghiém trong
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dén céc chuyén gia d€ can thiép thu cong.

Céc tiéu chi cu thé dé xac dinh mic do nghiém trong cta 16i c6 thé duge dinh nghia
trong chi thi cta trinh xG ly dya trén kién thiic chuyén mon va yéu ciu kinh doanh. Cac
yéu t6 nhu tac dong dén tinh toan ven di liéu, kha nang méit mat hoic hong di liéu, va
hau qua cta dit liéu khong chinh xac c6 thé dugce xem xét khi danh gia miic do nghiém

trong.

Béng cach tan dung Al dé danh gid miic d6 nghiém trong ctia 18i va cung cap céc tuy
chon cho sy can thiép ctia con ngudi, cac ky thuat di liéu ty phuc hoi c6 thé tao ra sy
can béng gitta ty dong hoa va duy tri d6 chinh xéc cta dit liéu. C4ch ti€p can nay dam
bao rdng cac 16i nho dugc stia chifa hiéu qua trong khi cac 16i nghiém trong nhan dugc

su quan tAm va chuyén mén can thiét ti ngudi xem xét.

Do phirc tap cta linh vuc

Khi xem xét viéc ap dung cac ky thuét di liéu tu phuc hoi, diéu quan trong la danh gia
do phic tap cta linh vyc di liéu va céc quy tic chi phéi ciu tric va mdi quan hé cia
no. Do phiic tap cua linh vuc ¢6 thé anh hudng dang ké dén hiéu qua va kha ning thuc
hién cta cac phuong phép stia chita dii liéu ty dong.

Céc ky thuat dif liéu tu phuc hoi hoat dong t6t khi dif liéu tuan theo cac mau va rang
budc dugc dinh nghia r6 rang. Trong céc linh vyc ma cu trac di liéu tuong doi don
gian va mai quan hé gitia cac phan ti dit liéu la don gian, cic stia chita ty dong c6 thé
dugc ap dung véi do tin cay cao. Vi du, viéc stia chiia cic vin dé vé dinh dang hodc thuc
thi cac rang budc kiéu dii liéu cd ban thudng c6 thé dugce xt 1y hiéu qua bdi cac trinh
xu ly dit liéu ty phuc hoi.

Tuy nhién, khi d6 phtc tap cua linh vuc dii liéu ting 1én, cac thach thic lién quan dén
viéc sta chita dit liéu tu dong ciing ting theo. Trong cac linh vuc c6 logic kinh doanh
phtic tap, m&i quan hé phc tap gitia cac thuc thé di liéu, hodc cac quy tic va ngoai 1é
dic thu cta linh vuc, cac ky thuat di liéu tu phuc hoi c6 thé khong ludn nidm bt duge

cac séc thai va c6 thé giy ra nhiing hau qua khong mong mudn.
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Hay xem xét mot vi du vé linh vuc phic tap: hé thong giao dich tai chinh. Trong linh
vuc nay, dit liéu lién quan dén cac cong cu tai chinh khac nhau, di liéu thi trudng, quy
tic giao dich va yéu ciu quy dinh. M&i quan hé gitia cAc phan ti dit liéu khac nhau c6
thé phiic tap, va cc quy tic chi phdi tinh hgp 1é va nhat quéan cta dit liéu c6 thé rat dic
thu cho linh vuec.

Trong mot linh vyc phic tap nhu vay, mét trinh xG ly d@ liéu ty phuc hoéi duge giao
nhiém vu sta chiia sy khong nhat quan trong dit liéu giao dich sé& cin phai c6 hiéu biét
sdu sic vé cac quy tic va rang budc dic thu cta linh vic. N6 can xem xét cac yéu t6 nhu
quy dinh thi truéng, giéi han giao dich, tinh toan rui ro va thu tuc thanh toan. Cac stia
chita ty dong trong bdi canh nay c6 thé khong ludn ndm bat duge toan bo do phic tap

ctia linh vuc va c6 thé vo tinh gay ra 16i hodc vi pham cac quy tic dic thu cta linh vyc.

D€ giai quyét cac thach thiic vé d¢ phiic tap caa linh vuc, cac ky thuat di liéu ty phuc
hoi c6 thé dugc cai thién bing cich két hgp kién thiic va quy tic dic thu cta linh vic
vao cac mo hinh va trinh xt ly AL Diéu nay c6 thé dat dugce thong qua cac ky thuét
nhu:

1. Dao tao chuyén biét theo linh vuc: Cac mé hinh AI dugc st dung cho dii liéu
tu phuc hoi c6 thé duge huéng dan hodc tham chi tinh chinh trén cac tap dii liéu
dic thu cta linh vic, ndm bét cac sic thai va quy tic cta linh vyc cy thé d6. Bang
cach cho cac mo hinh tiép xic véi dit liéu va kich ban dai dién, ching c6 thé hoc
dugc cac mau, rang budc va ngoai 1é dic thu cta linh vuc.

2. Rang budc dua trén quy tdc: Cac trinh xt ly dit liéu ty phuc hoi c6 thé duge bd
sung vGi cac rang budc dua trén quy tac rd rang ma hoéa kién thic dic thu caa
linh vyc. Cac quy tdc nay c6 thé duge dinh nghia bdi cac chuyén gia linh viic va
tich hgp vao qué trinh sta chita dit liéu. Cac mo hinh Al sau d6 c6 thé st dung
cac quy tac nay dé hudng dan quyét dinh ctia ching va ddm bao tuén thu cac yéu
cau dac thu cua linh vuc.

3. Hop tac véi chuyén gia linh vuc: Trong cac linh vuc phc tap, viéc c6 sy tham

gia ctia cac chuyén gia linh vuc trong thiét ké va phat trién cac ky thuat dit liéu tu
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phuc hoi 14 rat quan trong. Céc chuyén gia linh vyc c6 thé cung cip nhiing hiéu
biét quy gia vé su phiic tap cta dii liéu, cac quy tic kinh doanh va cac trudng hgp
ngoai l¢ tiém an. Kién thiic ctia ho c6 thé dugc tich hgp vao cac mo hinh va trinh
xt ly Al dé€ cai thién do chinh xac va do tin ciy cta viéc stia chita dit liéu ty dong
bang cach st dung cdc mau Con ngudi trong vong lap.

4. Phuong phap tiép can tang dan va ldp lai: Khi x@ ly cac linh vuc phiic tap,
thudng c6 1gi khi ap dung phudng phap tié€p can tang dan va lap lai doi véi di
liéu ty phuc hoi. Thay vi ¢6 ging tu dong hoa viéc stia chita cho toan b linh vic
cung mot lic, hay tap trung vao cac linh vic con hoic danh myc dit liéu cu thé
ma & d6 cac quy tac va rang budc dugc hiéu rd. Dan dan md rong pham vi cta cac
ky thuat tu phuc hdi khi sy hiéu biét vé linh vuc ting 1én va cac ky thuat chiing

minh dugc hiéu qua.

Bang cach xem xét d phic tap cta linh vyc dit liéu va tich hgp kién thiic chuyén nganh
vao céc ky thuat di liéu ty phuc hoi, ban c6 thé tao ra sy cin bang gitia tu dong hda va
do chinh x4c. Diéu quan trong 1a phai nhén ra rang dit liéu tu phuc hoi khong phai 1a
giai phap phu hgp cho moi trudng hgp va cach tiép cin can duge diéu chinh cho phu
hgp v6i yéu cau va thach thic cu thé cta ting linh vyc.

Trong cac linh vyc phiic tap, cach tiép cin két hgp gitia ky thuét di liéu tu phuc hoi véi
chuyén mon va giam sat ctia con ngudi c¢6 thé mang lai hiéu qua cao nhét. Viéc stia chita
tu dong c6 thé xit ly cac trudng hgp thong thudng va duge dinh nghia 16 rang, trong
khi cac tinh huéng phiic tap hodc ngoai 1é c6 thé dugc danh dau d€ con ngudi xem xét
va can thiép. Cach tiép cin hgp tac nay dam béo rang Igi ich ctia tu dong hoa dugc hién
thuc héa trong khi van duy tri dugc sy kiém soat va do chinh xac can thiét trong cac

linh vyc dit liéu phic tap.

Kha nang Giai thich va Tinh Minh bach

Kha ning giai thich dé cap dén kha ning hiéu va dién giai ly do déng sau cac quyét dinh

dugc dua ra bsi cac mo hinh Al trong khi tinh minh bach lién quan dén viéc cung cap
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tAm nhin r6 rang vao qua trinh stta chiia di liéu.

Trong nhiéu béi canh, cac thay doi dii liéu can c6 kha nang kiém toan va bién minh. Cac
bén lién quan, bao gom ngudi dung doanh nghiép, ki€m toan vién va cic cd quan quan
ly, c6 thé yéu chu giai thich vé ly do tai sao mot s stia chiia dit liéu dugc thuc hién va
cach cac mo hinh AI di dén nhiing quyét dinh d6. Diéu nay dic biét quan trong trong
cac linh vic ma do chinh xac va tinh toan ven ctia dii liéu c6 y nghia quan trong, nhu
tai chinh, y t€ va cac van dé phap ly.

Dé dap ung nhu cau vé kha ning giai thich va tinh minh bach, cac ky thuat di liéu ty
phuc hoi nén tich hgp cac cd ché cung cip thong tin chi tiét vé qua trinh ra quyét dinh

clia cic mo hinh AL Diéu nay c6 thé dat dugc thong qua nhiéu cach tiép can:

1. Chudi Tu duy: Yéu ciu m6 hinh giai thich suy nghi ctia n6 “thanh tiéng” truéc
khi 4p dung thay déi vao dii liéu c6 thé giup dé dang hiéu dugc qué trinh ra quyét
dinh va c6 thé tao ra cic giai thich dé hiéu cho con ngudi vé cac stia chita da thuc
hién. Sy danh d6i la mot chit phic tap hon trong viéc tach biét giai thich khoi
dau ra dit liéu ¢6 cau tric, diéu nay cd thé duge giai quyét bang...

2. Tao Giai thich: Cac cong cu xti ly dit liéu ty phuc hoi c6 thé dugc trang bi kha
ning tao ra cac gii thich dé hiéu cho con ngudi vé cac stia chita ma ching thuc
hién. Diéu nay c6 thé dat dugdc bing cich yéu chu mo hinh dua ra qua trinh ra
quyét dinh ctia né duéi dang cic giai thich dé hiéu dugc tich hop vao chinh dii
lieu. Vi dy, mot cong cu xt ly dit liéu ty phuc hoi c6 thé tao ra mot béo cao lam
ndi bat cac sy khong nhit quan cu thé trong dit liéu ma nd da xac dinh, cac sta
chita da ap dung va ly do déng sau nhiing sta chita do.

3. Tam quan trong cta Dic trung: Cac mé hinh Al c6 thé dugc hudng dan véi
thong tin vé tim quan trong cta cic dic trung hodc thudc tinh khac nhau trong
qua trinh stia chita di liéu nhu mot phén trong chi thi cia chung. Nhiing chi thi
nay, dén lugt no, c6 thé dugc hién thi cho cac bén lién quan. Bang cach xéac dinh
céc yéu t6 chinh anh hudng dén quyét dinh ctia mo hinh, cic bén lién quan c6 thé

hiéu dudc ly do déng sau cac sta chiia va danh gia tinh hgp 1é cta ching.
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4. Ghi nhat ky va Kiém toan: Viéc trién khai cic cd ché ghi nhat ky va kiém toan
toan dién 1a rat quan trong d€ duy tri tinh minh bach trong qua trinh xt ly di liéu
tu phuc hoi. Moi stia chita dit liéu dugdc thuc hién béi cac mé hinh AT déu phai
dugc ghi lai, bao gom dii liéu gdc, dit liéu da sta chita va cac hanh dong cu thé da
thuc hién. D4u vét ki€ém toan nay cho phép phan tich héi ciu va cung cap hd s
rd rang vé cac thay ddi da thyc hién dai véi dit liéu.

5. Céch tiép cin C6 su Tham gia ciia Con ngudi: Viéc tich hgp cach tiép can c6 sy
tham gia cia con ngudi c6 thé nang cao kha ning giai thich va tinh minh bach
ctia cac ky thuat dit liéu ty phuc hoi. Bdng cach ¢6 sy tham gia caa cac chuyén
gia trong viéc xem xét va xac nhén céc stia chita do Al tao ra, cac t6 chtc co6 thé
dam bao rang céc stia chita phu hgp véi kién thiic chuyén nganh va yéu cau kinh
doanh. Sy gidm sat ca con ngudi bé sung thém mot 16p trach nhiém giai trinh va
cho phép xac dinh bat ky thién kién hoic 16i tiém 4n nao trong cdc md hinh AL

6. Giam sat va Panh gia Lién tuc: Viéc thudng xuyén gidm sat va danh gia hiéu
suéit ctia cac ky thuat dit liéu ty phuc hoi 1a diéu can thiét d€ duy tri tinh minh
bach va niém tin. Bdng cach danh gia do chinh xac va hiéu qué ctia cic moé hinh
Al theo thdi gian, cac td chic c6 thé xac dinh bat ky sai 1éch hodc bat thudng nao
va thuc hién cdc hanh dong khéc phuc. Gidm sat lién tuc giip dam bao réng qua
trinh x@ ly dii liéu tu phuc hdi van déng tin cdy va pht hgp véi cac két qua mong

mudn.

Kha ning giai thich va tinh minh bach 14 nhiing yéu t6 quan trong khi trién khai cac ky
thuat dit liéu tu phuc hoi. Bang cach cung cép cac giai thich rd rang cho viéc stia chita
dit liéu, duy tri ddu vét kiém toan toan dién va co su giam sat clia con ngudi, cac t6 chiic
c6 thé xay dung niém tin vao qua trinh x@ ly di liéu ty phuc hoi va dam bao rang cac
thay d6i dugc thuc hién dai vSi dit liéu 1a c6 thé bién minh duge va phi hgp véi muc
tiéu kinh doanh.

Diéu quan trong la phai tao ra sy can béng gitia 1gi ich cua ty dong hda va nhu cau vé

tinh minh bach. Mic du cac ky thuat di liéu ty phuc hoi c6 thé cai thién dang ké chat
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lugng va hiéu qua cua dit liéu, ching khéng nén danh d6i bing viéc mat di kha ning
quan sat va kiém soat qué trinh sta chita dit liéu. Bang cich thiét ké cac cong cu xii ly
dit liéu ty phuc hoéi v6i kha nang giai thich va tinh minh bach, cac t6 chtic c6 thé khai
thac stic manh ctia Al trong khi van duy tri dugc mtic d6 trach nhiém giai trinh va niém

tin can thiét vao dit liéu.
Hé qua Ngoai y mudn

Mic du céac ky thuat dit liéu ty phuc hoi nhim muc dich cai thién chit lugng va tinh
nhat quan cua di liéu, diéu quan trong la phai nhan thic duge kha ning xay ra cac hé
qua ngoai y mudn. Cac stia chita ty dong, néu khong dugc thiét ké va giam sat cin than,

c6 thé v6 tinh thay d6i y nghia hodc ngii canh ctia dii liéu, dan dén cac van dé phat sinh.

Mot trong nhiing rdi ro chinh cta di liéu ty phuc hoi la viéc dua vao cac thién kién
hogc 16i trong qua trinh stia chiia dii lieu. Cac m6 hinh Al, giong nhu bat ky hé théng
phan mém nao khac, c6 thé chiu anh huéng cua cac thién kién co trong dit liéu huin
luyén hodc duge dua vao thong qua thiét ké cua thuat toan. Néu nhiing thién kién nay
khong dugc xac dinh va giam thiéu, ching c6 thé lan truyén qua qué trinh xt ly di liéu

tu phuc hoi va din dén cic stia ddi dii liéu bi léch hogc khong chinh xéc.

Vi dy, hay xem xét mét cong cu tu phuc hoi dii liéu duge giao nhiém vu stta chita nhiing
mau thuan trong dii liéu nhan khiu hoc cta khach hang. Néu mé hinh Al da hoc dugc
nhiing dinh kién tit dit liéu lich sti, chdng han nhu viéc lién két mot s6 nghé nghiép ho#c
muc thu nhap nhit dinh véi gidi tinh hodc dan toc cu thé, né ¢ thé dua ra nhiing gia
dinh sai lam va stia d6i dit liéu theo cach cing ¢ nhiing dinh kién d6. Diéu nay c6 thé
dan dén hd so khach hang khong chinh xac, quyét dinh kinh doanh sai 1éch va c6 thé
tao ra nhiing két qua mang tinh phén biét déi xu.

Mbét hiu qua ngoai y mudn khéc la viéc mat théng tin hodc nglt canh quan trong trong
qua trinh stta chiia dit liéu. Cac ky thuat ty phuc hoi di liéu thudng tip trung vao viéc
chuéin héa dit liéu d€ dam bao tinh nhat quan. Tuy nhién, trong mot s6 trudng hgp, di

liéu gdc cd thé chita nhiing sic théi, ngoai 1€ ho#c thong tin ngit canh quan trong dé hiéu
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toan bd biic tranh. Viéc stia chita ty ddong ma ap dung chuin héa mot cach mu quéang

c6 thé vo tinh loai bd hodc lam ma nhiing thong tin ¢ gia tri nay.

Vi dy, hay tudng tugng mot cong cu tu phuc hoéi di liéu chiu trach nhiém stia chita
nhiing mau thuan trong ho so y té. Néu cong cu nay gip phai tién st bénh cia mét
bénh nhén c6 tinh trang hi€ém gap hodc ké hoach diéu tri bat thudng, né c6 thé cd gang
chuén héa dit liéu dé phut hgp v6i mot mau phd bién hon. Tuy nhién, khi lam nhu vay,
né c6 thé danh mat nhiing chi tiét cu thé va ngii canh quan trong dé thé hién chinh
xac tinh trang dc biét ctia bénh nhan. Viéc mit thong tin nay c6 thé c6 nhiing hau qua

nghiém trong d6i véi viéc chdm séc bénh nhan va ra quyét dinh y té.

Dé giam thiéu rti ro ctia cac hdu qua ngoai y mudn, diéu quan trong la phai ¢ cach

ti€p can cha dong khi thiét ké va trién khai cac ky thuét ty phuc hoi dit liéu:

1. Kiém thii va Xac thuc Ky ludng: Trudc khi trién khai cac cong cu tu phuc hoi
dit liéu vao mai trudng san xuat, viéc kiém tht va xac thuc ky ludng hanh vi cta
ching v6i nhiéu kich ban khac nhau la rat quan trong. Diéu nay bao gom viéc
ki€m tht vé6i cac tap dii liéu dai dién bao gom cac trudng hdp ngoai 1€, bién thé
va cac dinh kién tiém an. Kiém thit nghiém ngjt gitup xac dinh va giai quyét moi
hiu qua ngoai y mudn trude khi ching anh hudng dén di liéu thuc té.

2. Giam sat va Danh gia Lién tuc: Viéc trién khai cic co ché giam sat va danh gia
lién tyc 14 cAn thiét d€ phat hién va giam thiéu cic hiu qua ngoai y mudn theo
thai gian. Thudng xuyén xem xét két qua ctia qua trinh tu phuc hoi di liéu, phan
tich tic dong dén cac hé théng va qua trinh ra quyét dinh phia sau, va thu thap
phan hoi tit cac bén lién quan c6 thé gitp xac dinh bat ky tac dong bat 1gi nao va
kich hoat cidc hanh ddng khic phuyc kip thdi. Néu t6 chiic ctia ban c6 bang diéu
khién van hanh, viéc thém céc chi 3 rd rang lién quan dén nhiing thay déi dit liéu
tu dong c6 1€ la mot y tudng tét. Thém canh bao két noi véi nhiing sai léch 16n tu
hoat dong thay déi dit liéu binh thudng thim chi con 14 mot y tuéng tot hon!

3. Giam sat va Can thiép ctia Con ngudi: Duy tri sy gidm sat clia con ngudi va

kha ning can thiép vao qua trinh ty phuc hoi di liéu la rat quan trong. Miac du
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tu dong hoa co thé cai thién dang ké hiéu qua, viéc c6 cac chuyén gia xem xét
va xac thuc céc stia chita dudc thuc hién bdi cac m6 hinh Al 1a quan trong, dédc
biét la trong cac linh vyc quan trong hodc nhay cam. Phan doan ctia con ngudi
va chuyén mon trong linh vyc c6 thé giap xac dinh va giai quyét bat ky hau qua

ngoai y mudn nao c6 thé phat sinh.

4. Tri tué Nhan tao Cé thé Giai thich (XAI) va Tinh Minh bach: Nhu da thao luan
trong phan trudc, viéc két hgp cac ky thuét Al co thé giai thich va dam béo tinh
minh bach trong qua trinh tu phuc hdi dit liéu c6 thé giup giam thi€u cac hiu qua
ngoai y muén. Bing cach cung cap nhiing giai thich rd rang cho viéc stia chita dit
liéu va duy tri nhat ky ki€ém toan toan dién, cac t6 chiic c6 thé hiéu rd hon va theo
doi ly do déng sau nhiing stia d6i dugc thuc hién bgi cadc mo hinh AL

5. Cach tiép can Tang dan va Lip lai: Ap dung céch tiép can ting dan va lap lai doi
véi viéc tu phuc hoi dit liéu c6 thé gitp giam thiéu rii ro ctia cac hau qua ngoai
y muon. Thay vi 4p dung cac stia chita tu dong cho toan b tap di liéu cing mot
lac, hay bat dau véi mot tap con dit liéu va dan dan mé rong pham vi khi cac ky
thuat ching minh dugc hiéu qua va dang tin ciy. Diéu nay cho phép giam sat va
diéu chinh can than trong qua trinh thyc hién, giam thiéu tac dong ctia bat ky hau
qua ngoai y mudn nao.

6. Hgp tac va Phan hoi: Viéc thu hit cac bén lién quan tu cac linh vuc khac nhau va
khuyén khich hgp tac va phan hoi trong sudt qua trinh tu phuc hoi dii liéu c6 thé
giup xac dinh va giai quyét cac hau qua ngoai y mudn. Thudng xuyén tim kiém y
kién ti cAc chuyén gia trong linh vuc, ngudi st dung dii liéu va ngudi dung cudi
c6 thé cung cap nhiing hiéu biét quy gia vé tic dong thuc t€ cta viéc stia chiia dit

liéu va l1am ndi bat bat ky van dé nao c6 thé bi bd qua.

Béng cach chu dong giai quyét rui ro ctia cac hau qua ngoai y mudn va trién khai cac
bién phap bao vé thich hgp, céc t8 chiic c6 thé tin dung 1gi ich cta cac ky thuat ty phuc
hoi dit liéu trong khi giam thiéu cac tac dong bat 1gi tiém 4n. Diéu quan trong la phai

tiép can viéc ty phuc hoi di liéu nhu mét qua trinh 1ap lai va hgp tac, lién tuc giam sat,
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danh gia va tinh chinh céc ky thuat d€ dam bao ching phu hgp véi két qua mong mudn

va duy tri tinh toan ven va d¢ tin cdy cta dii liéu.

Khi xem xét viéc st dung cdc mau ty phuc hai dii liéu, diéu quan trong la phai danh gia
cin than nhiing yéu t6 nay va cin nhic gitta 1¢i ich va nhiing rti ro cling nhu han ché
tiém an. Trong mot s8 trudng hgp, cach tiép can két hgp gitia sta chita ty dong véi sy

giam sat va can thiép ctia con ngugi c6 thé 1a giai phap phu hgp nhat.

Ciing cén luu y rang cac ky thuat ty phuc hoi dit liéu khong nén duge xem 14 sy thay thé
cho cac cd ché xac thyc dii liéu, lam sach dit liéu dau vao va xi ly 16i manh mé. Nhiing
thuc hanh nén tdng nay van rat quan trong dé€ dam béo tinh toan ven va bao mat cua
dit liéu. Ty phuc hoi dii liéu nén dugc xem nhu mot cach tiép cin bd sung c6 thé ting

cudng va nang cao cac bién phép hién c6 nay.

Cuéi cung, quyét dinh st dung cidc mau tu phuc hoi dii liéu phu thudc vao cac yéu cau,
rang budc va vu tién cy thé cta ing dung cta ban. Bing cach cin thin xem xét cic can
nhéc dugc néu 6 trén va diéu chinh ching cho pht hgp v6i muc tiéu va kién tric ciia
ting dung ctia ban, ban ¢6 thé dua ra quyét dinh sang suét vé thai diém va cach tan dung

hiéu qua cac ky thuat tu phuc héi di liéu.
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Cac mau Sinh ndi dung theo ngii canh tan dung stic manh ctia cic mo hinh ngon ngit
16n (LLM) dé€ tao ra noi dung dong va phu hgp véi ngi canh trong céc Ging dung. Nhém
mau nay nhéan thdy tAm quan trong ctia viéc cung cap nodi dung dugc cd nhan héa va
pht hgp cho ngudi ding dya trén nhu cau cu thé, s6 thich, va thdm chi ca nhiing tucng

tac trudc day va hién tai ctia ho véi ting dung.

Trong ngit canh cta phudng phap nay, “ndi dung” dé cap dén ca noi dung chinh (nhu
bai blog, bai viét, v.v.) va siéu ndi dung, chdng han nhu céc dé xuat cho ndi dung

chinh.

Cac mau Sinh noi dung theo ngii canh c6 thé déng vai trd quan trong trong viéc nang

cao mtic do tudng tac clia ngudi dung, cung cap trai nghiém dugc diéu chinh riéng, va
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tu dong hoa cac tac vu tao ndi dung cho ca ban va ngudi dung ctia ban. Bang cach st
dung cdc mau ma ching t6i mo ta trong chudng nay, ban cé thé tao ra cic ting dung

sinh ndi dung mot cach déng, thich Gng véi ngil canh va dau vao trong thdi gian thuc.

Cac mau hoat dong bang cach tich hgp LLM vao dau ra cta tng dung, ti giao dién
ngudi dung (do6i khi dude goi 1a “chrome”), dén email va cac hinh thiic thong bao khac,

ciing nhu bat ky quy trinh sinh ndi dung nao.

Khi ngudi dung tudng tac véi ing dung hodc kich hoat mét yéu ciu ndi dung cu thé,
ing dung sé nim bét ngti canh lién quan, ching han nhu s6 thich ngudi dung, cc tucng
tac trude do, hodc cic ggdi y cu thé. Thong tin ngit canh nay sau d6 dugce dua vao LLM,
cing vé6i bat ky mau hodc huéng dan can thiét nao va dugc st dung dé tao ra dau ra
van ban ma néu khéng sé phai dugc ma hoa cling, luu trit trong cd sé di liéu, hodc duge

tao ra theo thuét toan.

Noi dung dudc tao ra bdi LLM c¢6 thé c6 nhiéu hinh thiic khac nhau, nhu cac dé xuét
dugc ca nhan hda, mo ta san phdm dong, phan hoi email ty chinh, hodc thim chi 1a
toan bd bai viét hay bai blog. Mot trong nhiing Ging dung tdo bao nhit cta ndi dung
nay ma toi da tién phong hon mot ndm trude 1a ty déng sinh cac thanh phan giao dién

ngudi dung nhu nhéan biéu mau, chu giai cong cy, va cac loai vian ban giai thich khac.

Ca nhan héa

M6t trong nhiing 1¢i ich chinh ctia cAc mau Sinh néi dung theo ngit canh 1a kha ning
cung cap trai nghiém dugc c4 nhan hoa cao cho ngudi dung. Bang cach tao ra ndi dung
dua trén ngii canh cy thé ctia ngudi dung, nhiing mau nay cho phép cic ting dung diéu

chinh néi dung theo s6 thich, méi quan tdm va tudng tac cla tiing ngudi dung.

Ca nhan hoéa khong chi don gian 1a chén tén ngudi dung vao noi dung chung chung.
N6 bao gom viéc tan dung ngii canh phong phu c6 san vé méi ngudi dung dé tao ra ndi
dung phu hgp v6i nhu ciu va mong muén cuy thé cta ho. Ngit canh nay c¢6 thé bao gom

nhiéu yéu t6 khac nhau, ching han nhu:
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1. Théng tin h6 so ngudi dung: G miic d6 tong quat nhat ciia viéc ap dung ky thuat
nay, dit liéu nhan khiu hoc, sg thich, va cac thudc tinh hod s6 khéc c6 thé duge s
dung dé tao ra ndi dung phu hgp véi nén tang va dic di€ém cta ngudi dung.

2. Dii liéu hanh vi: Cac tudng tac trude day cua ngudi dung véi Ging dung, nhu cac
trang da xem, lién két da nhdp, hodc san phdm da mua, c6 thé cung cip nhiing
hiéu biét quy gia vé hanh vi va sg thich ctia ho. Dit liéu nay c6 thé dudc st dung
dé tao ra cac dé xudt ndi dung phan dnh mé hinh tudng tac cta ho va dy doan
nhu céu trong tudng lai.

3. Yéu t8 ngii canh: Ngii canh hién tai ciia ngudi dung, nhu vi tri, thiét bi, théi diém
trong ngay, hodc tham chi thdi tiét, co thé anh hudng dén qué trinh tao ndi dung.
Vi dy, mot ting dung du lich c6 thé c6 mot cong cu Al c6 kha ning tao ra cac dé
xudt dugc ca nhan hda dya trén vi tri hién tai cia ngudi dung va diéu kién thaoi

tiét hién hanh.

Béng cach tan dung cac yéu t6 ngii canh ndy, cAc mau Sinh no6i dung theo ngii canh cho
phép tng dung cung cap ndi dung c6 cam gidc nhu dudce tao ra riéng cho tling ngudi

dung. Muc d6 ca nhan hoa nay mang lai mot s6 1gi ich dang ké:

1. Tang tuong tac: Noi dung dugdc ca nhan héa thu hit sy cht y cla ngudi dung va
gitt ho tudng tac véi ting dung. Khi ngudi dung cam thdy néi dung c6 lién quan
va ndi tryc ti€p dén nhu ciu ctia ho, ho c6 xu hudng danh nhiéu thgi gian hon dé
tuong tac véi ting dung va kham pha cac tinh néng ctia né.

2. Cai thién sy hai long cta ngudi dung: Noi dung dudc ca nhan hoa cho thiy tGng
dung hiéu va quan tam dén yéu ciu doc ddo ctia ngudi dung. Béng cach cung cap
noi dung hitu ich, ¢6 thong tin va pht hgp véi s6 thich cta ho, Ging dung c6 thé
nang cao sy hai long ctia ngudi dung va xay dung moi lién két manh mé hon véi
ngudi dung.

3. Ty 1é chuyén d6i cao hon: Trong bdi canh thuong mai dién td hoic tng dung
marketing, ndi dung dudc ca nhan hda co thé tic dong dang ké dén ty 1é chuyén

d6i. Bang cach gidi thiéu véi ngudi dung cac san pham, vu dai hodc dé xuat duge
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diéu chinh theo s thich va hanh vi cta ho, Ging dung c6 thé ting kha ning ngugi

dung thyc hién cic hanh déng mong mudn, nhu mua hang hoéc dang ky dich vu.

Nang suat

Cac mau Sinh noi dung theo ngii canh cé thé tang dang ké mot s6 loai nidng suat bang
cach giam nhu ciu tao va chinh stia néi dung tht cong trong cic quy trinh sang tao.
Béng cach tan dung stic manh ctua LLM, ban c6 thé tao ra ndi dung chat lugng cao &
quy md I6n, tiét kiém thdi gian va cong stic ma cac nha sang tao ndi dung va nha phat

trién ctia ban sé phai bo ra d€ lam cong viéc thi cong té nhat.

Theo cach truyén thong, ngudi tao ndi dung can phai nghién ciiu, viét, bién tip va dinh
dang noi dung dé dam bao dap ting cic yéu ciu cua ing dung va mong dgi ctia ngudi
dung. Qua trinh nay cé thé ton nhiéu thdi gian va ngudn lyc, dic biét khi khdi lugng

ndi dung ngay cang tang.

Tuy nhién, véi cAc mau tao ndi dung theo ngii canh, qua trinh tao néi dung cé thé dugc
ty dong hoa phan 16n. Cac mo hinh ngdn ngii 16n ¢6 thé tao ra ndi dung mach lac, dung
ngii phap va pht hgp véi ngii canh dya trén cac 1énh nhéc va huéng dan dugc cung cip.

Viéc ty dong hda nay mang lai mét s6 1gi ich vé nang suat:

1. Giam cdng stc thu cong: Bing cich giao cdc nhiém vu tao ndi dung cho cac mo
hinh ngdn ngit 16n, ngudi tao ndi dung cé thé tap trung vao cac cong viéc cdp cao
hon nhu chién luge noi dung, phat trién y tudng va dam bao chét lugng. Ho ¢6
thé cung cip ngii canh, miu va huéng dan cin thiét cho mo6 hinh ngdn ngii 16n
va dé né xti ly viéc tao ndi dung thuc té€. Diéu nay giam cdng stic thi cong can
thiét cho viéc viét va bién tap, giip ngudi tao ndi dung lam viéc hiéu qua va nang
sudt hon.

2. Tao ndi dung nhanh hon: Cac mo hinh ngdn ngii 16n c6 thé tao noi dung nhanh

hon nhiéu so véi ngudi viét. Véi cac 1énh nhic va huéng dan phi hgp, mot mo
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hinh ngén ngit 16n c6 thé tao ra nhiéu ndi dung chi trong vai gidy ho#c vai phut.
To6c d6 nay cho phép cac ing dung tao ndi dung nhanh hon nhiéu, theo kip nhu

cau cta ngudi dung va bdi canh ky thuét sé ludn thay dai.

Liéu viéc tao ndi dung nhanh hon cé dan dén tinh trang “bi kich ctia cong hiiu” khi
internet ngap tran noi dung ma khong ai doc? Dang bu6n 13 t6i nghi ngd cau tra 16i

la co.

3. Tinh nhit quan va chit ligng: Cac m6 hinh ngon ngii 16n c6 thé dé dang chinh
stia ndi dung dé dam béo tinh nhit quan vé phong cach, giong diéu va chit lugng.
Véi cac huéng dan va vi du rd rang, mot s6 loai ting dung nhat dinh (nhu toa soan
bao, PR, v.v.) ¢6 thé ddm béo rang ndi dung do con ngudi tao ra phu hgp véi giong
diéu thuong hiéu va dap Ung cic tiéu chuin chit lugng mong mudn. Tinh nhat
quan nay giam nhu cau bién tip va chinh stta nhiéu, tiét kiém thdi gian va coéng
stic trong qua trinh tao néi dung.

4. Lap lai va t6i uu héa: Cac miu tao noi dung theo ngii canh cho phép lip lai va
t6i uu hoa ndi dung nhanh chéng. Béing cach diéu chinh cic 1énh nhic, mau hoic
huéng dan dugc cung cip cho mé hinh ngon ngii 16n, Gng dung cta ban c6 thé
nhanh chéng tao ra cac bién thé noi dung va thi nghiém céc cach tiép cin khac
nhau moét cach tu dong ma trude day chua tling cd. Qua trinh Lip lai nay cho phép
thit nghiém va cai tién chién lugc ndi dung nhanh hon, dan dén noéi dung hiéu
qué va hap dan hon theo thdi gian. Ky thuét nay c6 thé 1a mot bude dot pha hoan
toan cho cac ting dung nhu thudng mai dién tt, von séng con dya trén ty 1é thoat

va muc do tuong tac
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biéu quan trong can luu y 1a mic dit cac miu tao ndi dung theo ngii canh cé
’ thé nang cao dang ké nang suat, ching khong hoan toan loai bo sy cin thiét
clia con ngudi. Ngudi tao ndi dung va bién tap vién van déng vai tro quan
trong trong viéc xac dinh chién lugc ndi dung téng thé, cung cap huéng dan
cho mé hinh ngén ngii 16n va dam bao chét lugng cling nhu sy phu hgp cua

ndi dung dugc tao ra.

Bang cach ty dong hoa cac khia canh lip di lip lai va tén thgi gian cia viéc tao ndi
dung, cdc mau tao nodi dung theo ngit canh gidi phong thdi gian va ngudn luc quy gia
ciia con ngudi dé co thé tap trung vao céc cong viéc cb gia tri cao hon. Nang suat tang
cao nay cho phép ban cung cip nodi dung dugc cd nhan héa va hap dan hon cho ngusi

dung trong khi t6i vu hda quy trinh tao néi dung.

Lap lai va thir nghiém nhanh

Cac mau tao ndi dung theo ngii canh cho phép ban nhanh chéng l4p lai va thi nghiém
v6i cac bién thé noi dung khac nhau, cho phép t8i uu héa va cai tién chién lugc ndi dung
nhanh hon. Ban c6 thé tao nhiéu phién ban noi dung chi trong vai gidy, don gian bing

cach diéu chinh ngii canh, mau hodc huéng dan dugc cung cip cho mé hinh.

Kha néng 13p lai nhanh nay mang lai mét sé 1gi ich chinh:

1. Thi nghiém va tdi uu héa: VGi kha ning tao ra cac bién thé ndi dung nhanh
chéng, ban c6 thé dé dang tht nghiém cac cach tiép can khac nhau va do ludng
hiéu qua cta chung. Vi dy, ban c¢6 thé tao nhiéu phién ban mé ta san pham hogc
thong diép tiép thi, mdi phién ban dugc dieu chinh cho mét phan khic ngudi dung
hoi#ic ngiti canh cu thé. Bdng cich phan tich cac chi s6 tudng tac ctia ngudi dung,
nhu ty 1é nhap chudt hoic ty 1é chuyén d6i, ban cd thé xac dinh céc bién thé noi

dung hiéu qua nhat va téi vu héa chién lugc ndi dung ctia minh cho phu hgp.
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2. Thii nghiém A/B: Cac mau tao ndi dung theo ngii canh cho phép thit nghiém A/B
ndi dung mét cach lién mach. Ban c6 thé tao ra hai hodc nhiéu bién thé cta noi
dung va phan phéi ngau nhién ching cho cac nhém ngudi dung khac nhau. Bang
cach so sanh hiéu suft cta tiing bién thé, ban c6 thé xac dinh ndi dung nao thu
hiat doi tugng muc tiéu cua minh nhét. Céch tiép cén dya trén di liéu nay cho
phép ban dua ra quyét dinh sang sudt va lién tuc cai thién noi dung d€ tdi da hoa
su tuong tac clia ngudi dung va dat duge két qua mong muén.

3. Thii nghiém ca nhéan hoéa: Lap lai va tht nghiém nhanh dac biét c6 gia tri khi
lién quan dén viéc ca nhan héa. V6i cdc mau tao noi dung theo ngii canh, ban c6
thé nhanh chong tao ra cic bién thé ndi dung dugc ca nhan hoa dya trén cac phan
khic ngugi dung, sé thich hodc hanh vi khac nhau. Bing cach thi nghiém céc
chién Iugc ca nhan hdoa khac nhau, ban c6 thé xac dinh cac cach tiép cin hiéu qua
nhit dé thu hut ting ngudi dung va cung cap trai nghiém dugc diéu chinh riéng.

4. Thich ting v8i xu hudng thay déi: Kha ning lip lai va thi nghiém nhanh chong
cho phép ban duy tri sy linh hoat va thich {ng véi xu huéng ciing nhu s6 thich
ngudi dung dang thay d6i. Khi cac chu deé, tit khoa méi, hodc hanh vi ngugi dung
mdi xudt hién, ban c6 thé nhanh chong tao ra ndi dung phu hgp véi nhiing xu
hudng nay. Bang cich lién tyuc thi nghiém va tinh chinh noi dung ctia minh, ban
6 thé duy tri sy pht hgp va gitt dugc 1gi thé canh tranh trong méi trudng ky thuat
s6 khong ngting phat trién.

5. Thii nghiém hiéu qua vé mait chi phi: Thi nghiém ndi dung theo cach truyén
théng thudng doi hoi nhiéu thdi gian va nguén luc, vi ngudi tao ndi dung can
phéi tht cong phat trién va kiém tra cic bién thé khac nhau. Tuy nhién, véi cac
mau Tao ndi dung theo ngii canh, chi phi thi nghiém dugc giam déng ké. Cac mo
hinh ngén ngii 16n ¢6 thé tao ra cac bién thé ndi dung nhanh chéng va 6 quy mé
16n, cho phép ban kham pha nhiéu y tudng va cach ti€p can khac nhau ma khéng
phét sinh chi phi dang ké.

Dé tan dung t6i da viéc 13p lai va thi nghiém nhanh, diéu quan trong 1a phai c6 mot

khung tht nghiém dugc xac dinh ro rang. Khung nay nén bao goém:
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« Muc tiéu va gia thuyét rd rang cho méi thit nghiém

« Céc chi s va co ché theo doi phu hgp dé do ludng hiéu suét noi dung

« Chién lugc phan doan va nhdm muc tiéu dé dam bao cac bién thé noi dung phu
hop dugce phan phéi dén ding ngudsi dung

« Cong cu phan tich va béo cdo dé rut ra thong tin chi tiét tit dit liéu thi nghiém

« Quy trinh tich hgp cac bai hoc va t6i vu héa vao chién luge noi dung cta ban

Béng cach ap dung ldp lai va thi nghiém nhanh, ban ¢ thé lién tyc tinh chinh va tdi vu
héa noi dung ctia minh, didm béo réng né luén hap dan, phu hgp va hiéu qua trong viéc
dat dugc muc tiéu cua Gng dung. Cach tiép can linh hoat nay trong viéc tao ndi dung

cho phép ban ludn di dau va mang lai trai nghiém ngugi dung xudt sic.

Kha nang mé rong va hiéu qua

Khi c4c ing dung phat trién va nhu ciu vé noi dung ca nhan héa ting lén, cic mau tao
nodi dung theo ngili canh cho phép mé rong hiéu qua viéc tao noi dung. Cac mé hinh
ngon ngit 16n co thé tao ndi dung cho s6 lugng 16n ngudi dung va ngit canh cing mot
lic ma khong can tang tudng ing nguon nhan lyc. Kha ndng mdé rong nay cho phép cac
Ung dung cung cap trai nghiém ca nhan hoéa cho cd sé ngudi dung ngay cang ting ma

khong gy cing théng cho kha ning tao ndi dung cta ho.

Luu y réng viéc tao ndi dung theo ngit canh c6 thé dugc st dung hiéu qua
P dé qudc té hoa tng dung cua ban “ngay lap tiic”. Thuc t€, d6 chinh xac 1a
nhiing gi t6i da lam bing cach st dung Instant18n Gem ctia minh dé cung
cap Olympia bing hon nita t ngdén ngit, mic du ching t6i chua day mot

niam tudi.
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Ban dia héa dugc ho tro béi Al

Néu ban cho phép t6i khoe khoang mot chut, t6i nghi rdng thu vién Instant18n cta toi
danh cho c4c ting dung Rails 1a mot vi du dot pha vé mau “Tao ndi dung theo ngii canh”
trong thyc té, thé hién tiém nang chuyén doi ctia Al trong phat trién ing dung. Gem
nay tan dyng stic manh ctia mé hinh ngdén ngii 16n GPT ctia OpenAl dé cach mang hda

cach xt ly qudc t€ hda va ban dia hoda trong cac Ging dung Rails.

Theo truyén thdng, viéc quoc t€ héa mot Ging dung Rails lién quan dén viéc xac dinh tha
cong cac khoa dich va cung cap ban dich tuong ting cho méi ngon ngit duge hé trg. Qua
trinh nay c6 thé tén thdi gian, tén nhiéu nguon Iic va dé gay ra sy khong nhat quan.

Tuy nhién, v6i gem Instant18n, mo hinh ban dia héa dugc dinh nghia lai hoan toan.

Béng cach tich hgp mé hinh ngén ngii 16n, gem Instant18n cho phép ban tao ban dich
ngay lap tlic, dya trén ngii cdnh va y nghia ctia van ban. Thay vi dua vao cac khoéa dich
dugc xé4c dinh trude va ban dich tinh, gem nay dich dong vin ban béng stic manh ctia

Al Céch tiép can nay mang lai mot s6 1gi ich chinh:

1. Ban dia hoa lién mach: VGi gem Instant18n, cidc nha phat trién khong con can
phai thi cong dinh nghia va duy tri cic tép dich cho mdi ngon ngii duge hé trg.
Gem tu dong tao ban dich dya trén van ban dudc cung cap va ngon ngii dich mong
muén, lam cho qu4 trinh ban dja hoa tré nén dé dang va lién mach.

2. D9 chinh x4c theo ngii canh: Al c6 thé dugc cung cap dt ngii canh dé€ hiéu duge
céc sic thai cia vdn ban duge dich. N6 c6 thé xem xét ngili canh xung quanh,
thanh ngtt va tham chiéu van héa dé tao ra ban dich chinh xac, ty nhién va phu
hgp véi ngli canh.

3. Ho tr¢ ngon ngii rong rai: Gem Instant18n tan dung kién thic rong 16n va kha
ning ngén ngi cia GPT, cho phép dich sang nhiéu ngén ngi khac nhau. Tu cac
ngon ngii phd bién nhu tiéng Ty Ban Nha va tiéng Phap dén cac ngdn ngii it pho
bién hon hodc ngdn ngii hu cdu nhu tiéng Klingon va tiéng EIf, gem c6 thé xit ly

nhiéu yéu ciu dich thuét khac nhau.
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4. Tinh linh hoat va sing tao: Gem nay vugt xa khoi cac ban dich ngdén ngii truyén
théng va cho phép céc tuy chon ban dia hda sang tao va khong quy ude. Cac nha
phat trién c6 thé dich vin ban theo nhiéu phong cach, phudng ngit, hodc tham chi
ngdn ngi hu ciu khac nhau, mé ra nhiing kha ning méi cho trai nghiém ngusi
dung doc d4o va noi dung hap dan.

5. T8i uu hoéa hiéu suit: Gem Instant18n tich hgp cac cd ché bo nhé dém dé cai
thién hiéu suit va giam thiéu chi phi cta cic ban dich lip lai. Van ban da dich
dugc luu vao bo nhé dém, cho phép cac yéu cau tiép theo doi v6i cing mot ban

dich dugc phuc vu nhanh chéng ma khéng can goi API du thua.

Gem Instant18n 1a mot vi du dién hinh vé stic manh cia mau “Tao ndi dung theo ngii
canh” bang cach tan dung Al d€ tao ndi dung ban dia hoa mét cach dong. N6 cho thay
cach Al ¢6 thé dugc tich hgp vao chiic ning c6t 16i ciia mot ing dung Rails, chuyén d6i

cach cac nha phat trién ti€p can qudc t€ hoa va ban dia hda.

Béng céch loai bo nhu ciu quan ly dich thuat thi cdng va cho phép dich tic thi dya trén
ngii canh, gem Instant18n gitip cic nha phat trién tiét kiém dang ké thdi gian va cong
stic. N6 cho phép ho tép trung vao viéc xdy dung céic tinh ning c6t 16i cta Gng dung

trong khi ddm bao khia canh ban dia héa dugc xt ly mot cach mugt ma va chinh xac.

Tam Quan Trong clia Kiém Thir Ngudi Dung va
Phan Hoi

Cudi ciing, ludn ghi nhé tim quan trong ctia viéc kiém tht ngudi dung va phan hoi. Viéc
xac nhan ring ndi dung theo nglt canh dugc tao ra dap ung ky vong ctia ngudi dung
va phu hgp véi muc tiéu cla ing dung la diéu cuc ky quan trong. Lién tuc cai tién va
tinh chinh ndi dung dugc tao ra dya trén hi€u biét tii ngudi dung va phan tich. Néu ban
dang tao noi dung dong ¢ quy mo 16n ma viéc kiém tra thu cong béi ban va nhom cia
ban la bat kha thi, hdy can nhic viéc thém céac cd ché phan hoi cho phép ngudi dung
béo cdo ndi dung ky la hodc sai, cung véi giai thich 1y do tai sao. Nhiing phan hoi quy
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gia do tham chi co thé dugc dua cho mot worker Al c6 nhiém vy diéu chinh thanh phan

da tao ra ndi dung!



Giao dién nguoi dung sinh thanh

Su chid y ngay nay 1a mét tai nguyén quy giad dén mic viéc thu hit ngudi dung hiéu

qua doi hoi nhiing trai nghiém phan mém khong chi mugt ma va trygc quan ma con phai
dudc ca nhan héa cao d6 theo nhu cau, sg thich va béi canh cua tling c4 nhan. Do do,
cic nha thiét k€ va phét trién ngay cang phai d6i mit vai thach thic tao ra cac giao
dién ngudi dung! c¢6 kha nang thich Gng va dap ting cac yéu cau doc déo cta tiing ngudi

dung & quy mé I6n.

Giao dién ngudi dung sinh thanh (GenUI) la mét cach tiép cdn mang tinh cich mang
ddi véi thiét ké giao dién ngudi dung! bing cich tan dung stic manh cta cac m6 hinh
ngodn ngii 16n (LLMs) d€ tao ra nhiing trai nghiém ngudi dung dudc ca nhin hoda cao va
linh hoat mét cach téc thgi. Toéi mudn dam bao it nhit cung cip cho ban mét cai nhin
tong quan vé GenUI trong cudn sach nay, béi vi toi tin rang day la mot trong nhiing ¢
héi méi mé nhat hién dang ton tai trong linh vuc thiét ké va framework ting dung. Téi

tin chic rdng sé c6 hang chuc hodc nhiéu hon nifa cac dy an thuong mai va ma ngudn
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md thanh cong sé xuét hién trong linh vyc dic thu nay.

Veé cot 161, GenUI két hgp cic nguyén tic cua Sinh ndi dung theo ngit canh véi cc ky
thuat Al tién tién dé€ tao ra cac thanh phan giao dién ngudi dung nhu vin ban, hinh anh
va b cuc mot cach linh dong dya trén sy hi€u biét sdu sic vé ngit canh, s& thich va muc
tiéu ctia ngudi dung. GenUI cho phép cac nha thiét ké va phat trién tao ra cac giao dién
c6 thé thich tng va phat trién d€ dap tng vdi tudng tac ctia ngudi dung, mang lai miic
do c4 nhin héa ma trude day khong thé dat dudc.

GenUI dai dién cho mot sy thay déi cin ban trong cach chung ta ti€p can thiét ké giao
dién ngudi dung. Thay vi thiét ké cho s6 dong, GenUI cho phép ching ta thiét k& cho
tiing ca nhan. Noi dung va giao dién dugc cd nhan héa c6 tiém ning tao ra nhiing trai
nghiém ngudi dung cé sy déng cam sau sic v4i tling ngudi dung, ting cudng sy tham
gia, su hai long va long trung thanh.

La mot ky thuat tién phong, viéc chuyén déi sang GenUI day nhiing thach thiic vé mat
khai niém va thyc tién. Viéc tich hgp Al vao quy trinh thiét ké, dam bao cac giao dién
dugc tao ra khong chi dugc ca nhan héa ma con phai dé st dung, dé tiép can va phi hop
vGi thudng hiéu cling nhu trai nghiém ngudi dung tong thé, tit ca nhiing thach thic
nay khién GenUI trg thanh mét linh vic chi danh cho s6 it, khéng phai s6 dong. Ngoai
ra, su tham gia cta Al cling dit ra nhiing ciu hoi vé quyén riéng tu dit liéu, tinh minh

bach va thAm chi ca nhiing 4n y vé mit dao dic

Mic du ¢6 nhiing théach thic, trai nghiém ca nhan héa ¢ quy mo 16n c6 stic manh dé
hoan toan thay déi cach chung ta tuong tc v8i cac san phdm va dich vu s6. N6 mé ra
kha nang tao ra cic giao dién toan dién va dé ti€p can phuc vu cho nhiing nhu cau da

dang ctia ngudi dung, bat ké kha nang, xuit than hay s thich cta ho.

Trong chudng nay, ching ta sé kham pha khai niém GenUI, xem xét mot s6 dic diém
dinh nghia, 1gi ich chinh va nhiing thach thic tiém dn. Ching ta bat dau bing viéc xem
xét hinh thiic cé ban va dé tiép can nhit ctia GenUT: tao ndi dung van ban cho cac giao

dién ngugi dung dudc thiét ké va trién khai theo cach truyén thong.
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Tao noi dung cho Giao dién ngudi dung

Céc thanh phén van ban tén tai trong thanh phén giao dién ctia Ging dung ctia ban, nhu
nhin biéu mau, ggi y cong cu va vian ban giai thich, thudng duge ma hoéa cling trong cac
mau hodc thanh phan UI, cung cip mot trai nghiém nhat quan nhung chung chung cho
tit ca ngudi dung. St dung cac mau sinh ndi dung theo ngii canh, ban c6 thé chuyén déi
nhiing thanh phén tinh nay thanh cac thanh phan dong, nhan biét ngit canh va dugc ca

nhan hoa.

Biéu mau ca nhan héa

Biéu méu la mot phan khong thé thiéu trong cac ing dung web va di dong, déng vai
trd 12 phuong tién chinh dé thu thap théong tin tif ngudi dung. Tuy nhién, cac biéu mau
truyén thong thudng mang lai trai nghiém chung chung va khong c4 nhan hda, véi cc
nhan va trudng tiéu chudn khong phai lic nao ciing phu hgp véi ngii canh hodc nhu
cau cu thé ctia ngudi dung. Ngudi ding c6 xu huéng hoan thanh cac biéu mau phu hgp
v6i nhu cau va sé thich ctia ho nhiéu hon, dan dén ty 1é chuyén d6i va sy hai long cua
ngudi dung cao hon.

Tuy nhién, diéu quan trong 14 phai cin bing gitia cd nhan hda va tinh nhit quan. Mic
du viéc diéu chinh biéu mau cho tliing ngudi dung c6 thé c6 1i, nhung diéu quan trong
12 phai duy tri mot miic d6 quen thudc va du doan duge. Ngudi dung van phai cé thé
nhan ra va diéu huéng biéu mau mot cach dé dang, ngay ca khi cé cac thanh phan dugc

cé nhan hoa.
Dudi day 1a mét s8 y tuéng vé biéu mau c nhan hoéa dé 1y cam hiing:
Goi y troong theo ngir canh

GenUI c6 thé phan tich cac tudng tac trude day, s6 thich va dii liéu ctia ngudi dung dé
dua ra cc gg¢i y trudng théng minh nhu dy doan. Vi dy, néu ngudi dung da tiing nhap
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dia chi giao hang ctia ho, biéu mau c6 thé ty dong dién cac tridng lién quan véi thong
tin da luu ctia ho. Diéu nay khong chi tiét kiém thdi gian ma con cho thdy {ing dung
hiéu va ghi nhé s6 thich cta ngusi dung.

Khoan d3, ching phai ky thuét nay c6 thé thuc hién dugc ma khong can dén Al sao? Tat
nhién 1a dugc, nhung cai hay cta viéc st dung Al d€ diéu khién chiic ndng nay ndm &
hai diém: 1) viéc trién khai c6 thé tré nén dé dang nhu thé nao va 2) né cé thé linh hoat

ra sao khi Ul ctia ban thay doi va phat trién theo thdi gian.

Hay cling tao ra mét service cho hé théng xii Iy don hang ly thuyét ctia chung ta, service

nay sé c6 gang tu dong dién dia chi giao hang phu hgp cho ngugi dung.

class OrderShippingAddressSubscriber
include Raix::ChatCompletion

attr_accessor :order

delegate :customer, to: :order

DIRECTIVE = "You are a smart order processing assistant. Given the
customer's order history, guess the most likely shipping address

for the current order."

def order_created(order)
return unless order.pending? && order.shipping_address.blank?

self.order = order
transcript.clear
transcript << { system: DIRECTIVE }
transcript << { user: "Order History: #{order_history.to_json}" }
transcript << { user: "Current Order: #{order.to_json}" }
response = chat_completion
apply_predicted_shipping_address(order, response)

end

private

def apply_predicted_shipping_address(order, response)
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# extract the shipping address from the response. ..
# .. .and assume there's some sort of live update of the address fields
order .update(shipping_address:)

end

def order_history
customer .orders.successful .1imit(100) .map do |order|
{
date: order .date,
description: order .description,
shipping_address: order.shipping_address

end
end

end

Vi du nay dudc don gian hoa rat nhiéu, nhung sé phu hgp véi hau hét cac trudng hgp.
Y tudng la dé cho Al dua ra phéng doan giong nhu cich con ngudi van lam. Pé lam ré

diéu t6i dang néi dén, hay cing xem xét mot s6 dii lieu mau:

Order History:
[

{"date": "2024-01-03", "description": "garden soil mix",
"shipping_address": "123 Country Lane, Rural Town"},

{"date": "2024-01-15", "description": "hardcover fiction novels",
"shipping_address": "456 City Apt, Metroville"},

{"date": "2024-01-22", "description": "baby diapers", "shipping_address":
"789 Suburb St, Quietville"},

{"date": "2024-02-01", "description": "organic vegetables",
"shipping_address": "123 Country Lane, Rural Town"},

{"date": "2024-02-17", "description": "mystery thriller book set",
"shipping_address": "456 City Apt, Metroville"},

{"date": "2024-02-25", "description": "baby wipes",
"shipping_address": "T789 Suburb St, Quietville"},

{"date": "2024-03-05", "description": "flower seeds",
"shipping_address": "123 Country Lane, Rural Town"},

{"date": "2024-03-20", "description": "biographies",
"shipping_address": "456 City Apt, Metroville"},

{"date": "2024-03-30", "description": "baby formula",
"shipping_address": "T789 Suburb St, Quietville"},
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{"date": "2024-04-12", "description": "lawn fertilizer",
"shipping_address": "123 Country Lane, Rural Town"},
{"date": "2024-04-22", "description": "science fiction novels",
"shipping_address": "456 City Apt, Metroville"},
{"date": "2024-05-02", "description": "infant toys",
"shipping_address": "789 Suburb St, Quietville"},
{"date": "2024-05-14", "description": "outdoor grill",
"shipping_address": "123 Country Lane, Rural Town"},
{"date": "2024-05-29", "description": "literary classics",
"shipping_address": "456 City Apt, Metroville"},
{"date": "2024-06-11", "description": "baby clothes",
"shipping_address": "789 Suburb St, Quietville"},
{"date": "2024-07-01", "description": "watering can",
"shipping_address": "123 Country Lane, Rural Town"},
{"date": "2024-07-18", "description": "non-fiction essays",
"shipping_address": "456 City Apt, Metroville"},
{"date": "2024-07-28", "description": "baby bath items",
"shipping_address": "T789 Suburb St, Quietville"},
{"date": "2024-08-09", "description": "herb garden kit",
"shipping_address": "4123 Country Lane, Rural Town"},
{"date": "2024-08-24", "description": "children's books",
"shipping_address": "456 City Apt, Metroville"}

Ban c6 nhan ra mau hinh trong dii liéu khong? Toi dam bao véi ban day 1a diéu rat don
gian ddi v6i mot LLM. D€ minh hoa, hay hoi GPT-4 xem dia chi giao hang nao 1a phu
hgp nhat cho mét “nhiét ké”.
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From the order history you've provided, it looks like the purchases are
generally clustered into three main types based on the shipping addresses:

123 Country Lane, Rural Town - This address often orders garden and
outdoor-related items like soil mix, vegetables, flower seeds, lawn
fertilizer, an outdoor grill, a watering can, and an herb garden kit.

456 City Apt, Metroville - This address tends to order various types of
books, indicating an interest in reading across genres like fiction,
thrillers, biographies, science fiction, literary classics, non-fiction
essays, and children's books.

789 Suburb St, Quietville - The purchases for this address are consistently
baby-related products, such as diapers, wipes, baby formula, infant toys,
baby clothes, and baby bath items.

Given these patterns, a digital thermometer could potentially be a fit for
any of the addresses based on different needs: outdoor temperature tracking,
a tool for a passionate reader interested in science gadgets, or a health
tool for a baby. However, considering its common use in monitoring health,
especially for babies, it's most likely to be purchased by someone who's
already buying baby care products.

Therefore, the most likely shipping address for a digital thermometer, based
on the purchasing patterns, would be 789 Suburb St, Quietville.

Néu ban dang nghi ring viéc st dung mot mo hinh dit tién nhu GPT-4 cho nhiém vu
nay la qua muc can thiét, ban da ding! T6i da thi cing mot prompt trén Mistral 7B
Instruct va n6 da tao ra phan hai sau véi téc do 75 token moi gidy, véi chi phi cuc ky

thap chi 0,000218 USD.
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Based on the given order history, it appears that the customer has received
orders for baby-related items (diapers, wipes, formula, clothes, bath items)
at the address "789 Suburb St, Quietville" and garden-related items (soil,
seeds, watering can, herb garden kit) at the address "123 Country Lane, Rural
Town". The customer has also received books (fiction, non-fiction, literary
classics, mystery-thriller, science fiction, biographies, children's books)
at the address "456 City Apt, Metroville".

Given that the new order is for a "thermometer", which doesn't seem to fit
into any of the categories that the customer has previously ordered, it's
hard to accurately predict the shipping address based solely on the order
history. However, given the 50%-50% split between baby-related and
garden-related items, it could somewhat lean towards the Baby-related items
address ("789 Suburb St, Quietville"). But remember, this is an assumption
and cannot be definitively confirmed without more context or information.

Chi phi va cong stic cta ky thuat nay cé xting dang d€ tao ra trai nghiém thanh toan
ky diéu hon khéng? Daéi v4i nhiéu nha ban 1é truc tuyén, cu tra 16i 1a hoan toan cé. Va
theo nhiing gi chung ta thy, chi phi tinh todn Al sé chi giam déan, dic biét 1a doi véi

cac nha cung cép dich vu luu trit mé hinh ma nguén mé trong cudc dua vé gia.

P St dung Mau Prompt va StructuredlO ciing v6i Response Fencing dé t3i uu

hoa kiéu hoan thanh hoi thoai nay.

Sap xép truong thich irng

Thi ty hién thi cAc tridng trong biéu mau c6 thé anh huéng dang ké dén trai nghiém
ngudi dung va ty 1é hoan thanh. Véi GenUI, ban c6 thé diéu chinh thi ty trudng mot
cach linh hoat dya trén ngii cAnh ctia ngudi dung va miic d6 quan trong clia tling trudng,.
Vi dy, néu ngudi dung dang dién vao biéu mau ding ky cho mét ting dung thé duc, biéu
mau c6 thé yu tién cac trudng lién quan dén muc tiéu va sé thich tap luyén cta ho, lam

cho qua trinh nay tré nén pht hgp va hip dan hon.
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Vi ban sao ca nhan héa

Vian ban huéng dan, thong bao 16i va cac vi ban sao khic lién quan dén biu mau ciing
c6 thé dugc ca nhan hoa bing GenUL Thay vi hién thi théng bao 16i chung chung nhu
“Dia chi email khong hgp 1€, ban ¢6 thé tao ra nhiing thong diép hitu ich va phu hgp
vGi ngii canh hon nhu “Vui 1ong nhap dia chi email hgp 1é d€ nhan xac nhan don hang
ctia ban.” Nhiing chi tiét c4 nhan héa nay c6 thé 1am cho trai nghiém dién biéu mau than

thién hon va it gay buc bdi hon.

Xac thuc ca nhan hoéa

Tuong ty nhu Vi ban sao c4 nhan héa, ban c6 thé st dung Al dé xac thuc biéu mau theo
nhiing cach c6 vé ky diéu. Hay tuéng tugng dé Al x4c thuc biéu mau ho so ngudi dung,

tim ki€ém nhiing sai sot tiém &n & cdp do ngit nghia.
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Create your account

Full name

Obie Fernandez

Email
obiefenandez@gmail.com m

Did you mean obiefernandez@gmail.com? Yes, update.

Country ©

<«

EE United States

Password

---------------- n

) Nice work. This is an excellent password.

Hinh 9. Ban cé thé nhan ra viéc x4c thuc ngii nghia dang dién ra khéng?

Hién thi tién trinh

GenUI c6 thé thong minh xac dinh nhiing trudng biéu mau nao 1a thiét yéu dya trén
ngli canh cta ngudi dung va dan dan hién thém céc trudng bd sung khi cin thiét. Ky
thuat hién thi tién trinh nay gidp gidm tai nhan thic va lam cho qué trinh dién biéu

mau dé quan ly hon. Vi du, néu ngudi dung dang ding ky goi dich vu cd ban, biéu mau
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ban d4u chi hién thi cic trudng thiét yéu, va khi ngusi dung tién trién ho#c chon cac

tly chon cu thé, cac trudng lién quan bd sung c6 thé duge dua vao mot cach linh dong.

e e

Van ban giai thich theo ngir canh

Chu giai cong cu thudng dugc st dung dé cung cap thong tin bd sung hoic huéng dan
cho ngudi dung khi ho di chudt qua hodc tudng tac véi cac thanh phan cu thé. Vi cach
ti€p can “Sinh ndi dung theo ngit canh”, ban c6 thé tao ra cac chu giai cong cu thich tng
vGi ngli canh ctia ngudi dung va cung cip thong tin phu hgp. Vi du, néu ngudi dung
dang kham pha mot tinh ning phic tap, chi giai cong cu c6 thé dua ra cdc meo hodc vi

du dugc ca nhan hda dya trén nhiing tudng tac trudc d6 hodc trinh d6 ctia ho.

Vin ban giai thich, nhu huéng dan, moé ta, hodc thong diép trg gitip, ¢6 thé dugc tao ra
mot cach linh dong dua trén ngii canh clia ngudi dung. Thay vi trinh bay nhiing giai
thich chung chung, ban c¢6 thé st dung cdc moé hinh ngon ngi 16n d€ tao ra vin ban
dugc diéu chinh cho pht hgp véi nhu ciu hodc ciu hoéi cu thé ctia ngudi dung. Vi dy,
néu ngudi dung dang gdp kho khin v4i mot bude cu thé trong quy trinh, vdn ban giai

thich c6 thé cung cap huéng dan hodc meo xt 1y sy c6 dudc c4 nhan hoa.

Vi ban sao dé cap dén nhiing doan vin ban ngan huéng dan ngudi dung qua ting dung
ctia ban, nhu nhan nut, thong bao 16i, hogc 16i nhic xac nhan. Béng cach 4p dung cach
ti€p can Sinh noi dung theo nglt canh cho vi ban sao, ban c6 thé tao ra mot giao dién
ngudi dung thich ing phan hoi véi hanh dong ctia ngudi dung va cung cip van ban hitu
ich va phu hgp. Vi dy, néu ngudi dung sip thuc hién mét hanh dong quan trong, 15i
nhéc xac nhan c6 thé duge tao ra mot cach linh dong dé cung cap thong diép ré rang va
dudc ca nhan hoa.

Vin ban giai thich va chu giai cong cu dugce ca nhan héa co thé cai thién dang ké qua
trinh 1am quen cho ngudi dung méi. Bang cach cung cap huéng dan va vi du phu hgp
vGi ngii canh, ban c6 thé gidp ngudi dung nhanh chéng hiéu va diéu hudng ting dung,

giam thdi gian hoc va ting ty 1é ap dung.
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Céc thanh phan giao dién linh dong va nhay cam véi ngii canh cling c6 thé 1am cho tng
dung tré nén truc quan va hdp dan hon. Ngusi dung c6 nhiéu kha ning tuong tac va
kham pha céc tinh nang hon khi vén ban di kém dugc diéu chinh cho phi hgp véi nhu

cAu va sé thich cu thé cua ho.

Cho dén nay ching ta da tim hiéu nhiing y tuéng dé cai thién cac mo hinh giao dién
ngudi dung hién c6 véi AL nhung con viéc xem xét lai cach thiét ké va trién khai giao

dién ngugi dung theo mot cach triét dé hon thi sao?

Pinh nghia Giao dién Sinh thanh

Khéc véi thiét ké giao dién ngudi dung truyén thong, ndi cac nha thiét ké tao ra cac giao
dién c6 dinh, tinh, GenUI ggi y vé mot tuong lai trong d6 phin mém ctia chung ta c6
nhiing trai nghiém linh hoat, dugc ca nhan héa c6 thé phat trién va thich ing trong thai
gian thuc. Mdi khi chting ta st dung giao dién hoi thoai dugc diéu khién bai Al, chiing
ta dang d€ Al thich Gng v6i nhu ciu cu thé cta ngudi dung. GenUI tién thém mot budce

nita bang cach 4p dung miic d6 thich Gng dé vao giao dién tric quan cia phan mém.

Ly do ma chung ta c6 thé thi nghiém céc y tudng GenUI ngay nay 1a vi cic mé hinh
ngon ngit 16n. da hiéu vé 1ap trinh va kién thiic cd ban cta ching bao gom céc cong
nghé va framework giao dién ngudi dung. Van dé dit ra 1a liéu cAc mé hinh ngdén ngit
16n c6 thé dugc st dung dé tao ra cic thanh phan giao dién ngugi dung, nhu van ban,
hinh anh, bé cuc, va thim chi toan b giao dién, dugc diéu chinh cho tliing ngudsi dung
cu thé hay khong. M6 hinh c6 thé duge hudng dan dé xem xét cic yéu t6 khac nhau,
nhu tudng tac trude day ctia ngudi ding, s thich da néu, thong tin nhan khau hoc, va

ngii canh st dyng hién tai, d€ tao ra cic giao dién dugc ca nhan hda cao va phu hgp.

GenUI khéc vdi thiét ké giao dién ngudi dung truyén théng ¢ mot sé diém chinh:
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1. Dong va Thich {ing: Thiét ké giao dién ngudi dung truyén thong lién quan dén
viéc tao ra cac giao dién c6 dinh, tinh giong nhau cho tat ca ngudi dung. Ngudc
lai, GenUI cho phép cac giao dién c6 thé thich (ing va thay doi dong dya trén nhu
cau va nglt canh cta ngudi dung. Diéu nay c6 nghia 1a cing mot ting dung c6 thé
hién thj cic giao dién khic nhau cho nhiing ngudi dung khac nhau hodc tham chi
cho ciing mét ngudi dung trong cac tinh hudng khac nhau.

2. Canhan héa 6 Quy mo 16n: Vi thiét ké truyén thong, viéc tao ra trai nghiém ca
nhan héa cho tting ngudi dung thudng khong kha thi do thdi gian va nguon luc
can thiét. Ngugc lai, GenUI cho phép c4 nhan héa 6 quy mé 16n. Bang cach tan
dung Al, cac nha thiét ké c6 thé tao ra cic giao dién ty dong thich ing véi nhu
cau va sd thich déc déo cua tling ngudi dung, ma khong can phai thiét ké va phat
trién thu cong cac giao dién riéng biét cho tiing phan khic ngusi dung.

3. Tap trung vao Két qua: Thiét ké giao dién ngudi dung truyén thong thudng tap
trung vao viéc tao ra cic giao dién dep mét va chiic nang. Mic du nhiing khia canh
ndy van quan trong trong GenU], trong tdm chinh chuyén sang viéc dat dugc két
qua mong muédn cua ngudi dung. GenUI nhdm tao ra cic giao dién dugc t6i vu
hoa cho cic muyc tiéu va nhiém vu cu thé cta tiing ngudi dung, uu tién kha ning
st dung va hiéu qué hdn la cac can nhic thun tay vé thim my.

4. Hoc tap va Cai thién Lién tuc: Cac hé thong GenUI c6 thé hoc tap va cai thién
lién tuc theo thdi gian dua trén tudng tic va phan hoi cia ngudi dung. Khi ngusi
dung tudng tac véi cac giao dién dudc tao ra, cic mo hinh Al ¢6 thé thu thap di
liéu vé hanh vi, s6 thich va két qua cia ngudi dung, stt dung thong tin nay dé tinh
chinh va t6i uu hoéa viéc tao giao dién trong tudng lai. Qua trinh hoc tap lap di lap
lai nay cho phép cac hé théng GenUI ngay cang hiéu qua hon trong viéc dap tng

nhu ciu cta ngudi dung theo thdi gian.

Diéu quan trong can Ivu y 1a GenUI khong giong nhu céc cong cu thiét ké c6 hd trg Al,
chéng han nhu nhiing cong cu dua ra ggi y hodc tu dong hda mot s6 tac vu thiét ké nhat
dinh. Mic du nhiing cong cu nay c6 thé hiiu ich trong viéc t8i vu hoéa quy trinh thiét

ké, chting van phu thudc vao cac nha thiét ké dé dua ra quyét dinh cudi cing va tao ra
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céc giao dién tinh. Ngudc lai, GenUI lién quan dén viéc hé thong Al dong vai tro tich
cuc hon trong viéc tao ra va thich ting giao dién dya trén di liéu va ngii canh ctia ngudi

dung.

GenUI dai dién cho mot sy thay déi ddng ké trong cach chung ta ti€p can thiét ké
giao dién ngudi dung, chuyén tit giai phap mot-kich-c3-phu-hgp-tat-ca sang nhiing trai
nghiém dugc ca nhan héa cao, c6 kha ning thich ing. Bang cach tdn dung stic manh
ctia Al, GenUI ¢6 tiém ning cach mang hoa cich chung ta tudng tac vGi cic san phdm
va dich vu s6, tao ra cac giao dién tric quan, hap dan va hiéu qua hon cho tiing ngudi

dung cu thé.

Vidu

Dé minh hoa khai niém GenUI, hdy xem xét mot ting dung thé duc gia dinh c6 tén la
“FitAI”. Ung dung nay nham cung cip cac ké hoach tap luyén va 15i khuyén dinh dudng
dudc c4 nhan héa cho ngudi dung dya trén muc tiéu, mic do thé chat va sg thich ca

nhén caa ho.

Trong cach ti€p can thiét ké giao dién ngudi dung truyén thong, FitAl c6 thé c6 mot tap
hgp c6 dinh cac man hinh va thanh phén giéng nhau cho tat ca ngudi dung. Tuy nhién,
v8i GenUI, giao dién cua ting dung c6 thé thich ting ddng v&i nhu ciu va ngit canh doc
déo cua tling ngudi dung.

Céch tiép can nay kha kho tudng tugng d€ trién khai vao nim 2024 va tham chi c6 thé

khong c6 ROI day du, nhung nd la diéu ¢ thé.

Day 1a cich no6 c6 thé hoat dong:
1. Khéi dong:

« Thay vi mot bang cau hdi tiéu chuén, FitAl st dung AT hoi thoai d€ thu thap

thong tin vé muc tiéu, mdc do thé chat hién tai va sd thich cia ngudi dung.
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« Duya trén tudng tac ban dau nay, Al tao ra b cuc bang diéu khién dudc c4
nhéan hoa, lam ndi bat cac tinh ning va thong tin lién quan nhit dé€n muc
tiéu cla ngudi dung.

« Cong nghé Al hién tai c6 thé c6 mot tap hgp cac thanh phan man hinh dé st
dung trong viéc tao bang diéu khién dugc c4 nhan hoa.

« Cong nghé Al trong tudng lai ¢4 thé ddm nhén vai tro ctia mot nha thiét ké
giao dién ngudi dung c6 kinh nghiém va thuc sy tao ra bang diéu khién

dau.

2. Trinh 14ap ké hoach tap luyén:

« Giao dién trinh 1ap ké hoach tap luyén dudc Al diéu chinh dé phu hgp véi
trinh do va thiét bi sdn c6 ctia ngudi dung.

« DGi v6i ngudi mdi bat ddu khong co thiét bi, nd 6 thé hién thi cac bai tap
don gian chi st dung trong ligng co thé kém theo huéng dan chi tiét va
video.

« Dai v6i ngudi dung nang cao c6 thé tiép can phong tap, né c6 thé hién thi
céc bai tap phtc tap hon véi it ndi dung giai thich hon.

« Noi dung cta trinh 14p k€ hoach tap luyén khong don thuan dugc loc ti mot
tap hgp 16n. N6 c6 thé dugc tao ra ngay lap tiic dya trén cd s6 kién thiic dugdc

truy van v6i ngii canh bao gobm moi thong tin da biét vé ngudi dung.
3. Theo déi tién do:

« Giao dién theo dbi tién do phat trién dya trén muc tiéu va mo hinh tudng
tac clia ngudi dung.

« Néu ngudi dung chu yéu tap trung vao giam can, giao dién c6 thé ndi bat
hién thi biéu d6 xu huéng can niang va thong ké lugng calo da dét chay.

« Dai v6i ngudi dung dang tap d€ tang co bédp, n6 co thé nhan manh vao sy

ting truéng stic manh va nhiing thay déi vé thanh phén co thé.
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o Al c6 thé diéu chinh phan nay cta tng dung theo tién d6 thuc t€ clia ngudi
dung. Néu tién d9 diing lai trong mot khoang thdgi gian, Ung dung c6 thé
chuyén sang ché d¢ c6 gang thuyét phuc ngudi dung tiét 16 ly do cta sy tri
tré, dé ti d6 co bién phap khic phuc.

4. Tu van dinh dudng:

« Phan dinh dudng thich Gng vdi s6 thich va han ché an uong ctia ngudi dung.

« D6i v6i ngudi dung dn chay, né c6 thé hién thi cic ggi y biia &n va nguon
protein tu thuc vat.

« Déi v6i ngudi dung khong dung nap duge gluten, né sé tu dong loai bo cac
thuc pham c6 chia gluten khoi danh sach dé xuat.

« Mot lan nita, néi dung khéng dudc rit ra ti mot tap hgp 16n di liéu biia an
ap dung cho tat ca ngudi dung, ma dugc tdng hgp ti mot cd s kién thiic
chia thong tin ¢6 thé diéu chinh dya trén tinh huéng va rang budc cu thé
clia ngudi dung.

+ Vi dy, cong thiic nfu dn dugc tao ra véi cac thong sé thanh phan phu hgp
vG3i nhu ciu calo ludén thay d6i clia ngudi dung khi miic do thé chat va chi

s6 co thé ctia ho phat trién.

5. Yéu t6 dong luc:

+ No6i dung dong vién va thong bao cia ing dung dugc ci nhan hoa dya trén
tinh cach va phan tng ctia ngudi dung déi véi cac chién lugce tao dong luc
khac nhau.

« Mot s6 ngudi dung c6 thé nhan dugc thong diép khuyén khich, trong khi
nhiing ngudi khac nhan dugc phan hoéi dya trén dii liéu nhiéu hon.

Trong vi du nay, GenUI cho phép FitAl tao ra trai nghiém dugdc ca nhén héa cao cho
mdi ngudi diing, tiém ning tdng su tucng tac, su hai long va kha nang dat dugc muc
tiéu thé chit. Cac thanh phin giao dién, ndi dung va tham chi ca “tinh cach” cta tng

dung thich Gng d€ phuc vu t6t nhat nhu ciu va s thich cta tling ngudi dung.
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Su chuyén dich sang Thiét ké Huéng két qua

GenUI thé hién mot sy thay d6i co ban trong cach tiép can thiét ké giao dién ngudi
dung!, chuyén ti viéc tip trung vao viéc tao ra cac thanh phén giao dién cu thé sang
mot cach tiép can toan dién hon, hudng dén két qué. Sy thay d6i nay c6 mot s6 y nghia

quan trong:
1. Tap trung vao Muc tiéu Ngusi dung:

+ Céc nha thiét ké sé can suy nghi sdu hon vé muc tiéu va két qua mong mudn
clia ngudi dung thay vi cac thanh phén giao dién cu thé.

« Trong tam sé 14 tao ra cac hé thong co thé sinh ra giao dién gitp ngudi dung
dat dugc muc tiéu ctia ho mét cach hiéu qua.

« Céc framework UI mdi sé xuit hién d€ cung cap cho cic nha thiét ké dya trén
Al céc cong cu can thiét d€ c6 thé tao ra trai nghiém ngudsi dung ngay ldp

tiic va t0 ddu thay vi dya trén cac dic td man hinh dugc dinh nghia trudce.
2. Vai tro thay ddi ciia Nha thiét ké:

« Céc nha thiét ké sé chuyén ti viéc tao ra bd cuc ¢6 dinh sang viéc dinh nghia
cic quy tic, rang budc va huéng dan cho hé thong Al tuan theo khi tao ra
giao dién.

« Ho sé can phat trién ky ndng trong cac linh vuc nhu phan tich dit liéu, ky
thuat thiét ké prompt, va ti duy hé théng dé huéng dan hiéu qua cac hé
thong GenUL

3. Tam quan trong caa Nghién ciiu Ngugi dung:

« Nghién ctiu ngudi dung tré nén quan trong hon trong boi canh GenU], vi cac
nha thiét k€ can hiéu khong chi s§ thich ngudi dung, ma con ca cach nhiing

s6 thich va nhu cau nay thay d6i trong cac ngit canh khac nhau.
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« Kiém tht ngudi dung lién tuc va vong phan hoi sé 1a thiét yéu d€ tinh chinh

va cai thién kha nang tao ra giao dién hiéu qua ctia AL

4. Thiét ké cho Tinh bién d6i:

« Thay vi tao ra mét giao dién “hoan hao” duy nhét, cic nha thiét ké sé can
xem xét nhiéu bién thé c6 thé va dam bao rang hé théng cd thé tao ra giao
dién phu hgp cho cic nhu ciu ngudi dung da dang.

« Diéu nay bao gom thiét ké cho céc trudng hgp ngoai 1é va ddm bao rdng cac
giao dién dudc tao ra duy tri kha néng st dung va kha nang tiép cén trén cac
cau hinh khéc nhau.

« Su khac biét san phdm c6 thém cac khia canh mdi lién quan dén cac quan
di€ém khac nhau vé tim ly ngudi dung va viéc tin dung cac bo dii liéu va cd

s6 kién thiic doc dao khong cé sdn cho d6i tha canh tranh.

Thach thirc va Can nhac

Mic du GenUI mang lai nhiing kha nang thu vi, né cling dit ra mét sé thach thic va

can nhic:
1. Giéi han Ky thuat:

« Cong nghé Al hién tai, du da tién tién, van con han ché trong viéc hiéu y
dinh phtc tap cia ngudi dung va tao ra giao dién thuc sy nhan biét ngii canh.
« Céc vén dé vé hiéu suit lién quan dén viéc tao ra cac thanh phan giao dién

theo thdi gian thuc, ddc biét la trén cac thiét bi c6 hiéu ning thép.
2. Yéu cau veé Dii liéu:

« Tuy thudc vao trudng hgp st dung, cac hé thong GenUI hiéu qua c6 thé can
mot lugng 16n di liéu ngudi dung d€ tao ra giao dién dugc ca nhan hoa.
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« Nhiing thach thiic trong viéc thu thap dii liéu ngudi dung mét cach cé dao
dic lam day 1én lo ngai vé quyén riéng tu va bao mat di liéu, ciing nhu
cac thién kién tiém &n trong dit liéu dugc dung dé huan luyén cac mo hinh

GenUL

3. Kha nang Sti dung va Tinh Nhit quén:

« It nhét cho dén khi thuc hanh nay tré nén phé bién, mot ting dung véi giao
dién lién tuc thay d6i c6 thé dan dén cac van dé vé kha ning st dung, khi
ngudi dung c6 thé gdp kho khan trong viéc tim kiém cac thanh phan quen
thudc hodc diéu hudng hiéu qua.

« Viéc can bing gifia c4 nhan héa va duy tri mot giao dién nhat quan, dé hoc

sé la diéu quan trong.

4. Phuy thudc qua miic vao Al:

« C6 nguy cd uy thac qua nhiéu quyét dinh thiét ké cho cac hé théng Al ¢
thé dan dén nhiing lya chon giao dién thi€u sang tao, c6 van dé, hodc don
gian la khong hoat dong.

« Su gidm sat cia con ngudi va kha ning can thiép vao cac thiét ké do Al tao

ra sé van quan trong trong tucng lai gan.
5. Cac vin dé vé Kha niang Tiép cén:

« Pam bao cac giao dién dugc tao dong van cé thé tiép can dugc véi ngusi
dung khuyét tat tao ra nhiing thach thtic hoan toan mdi, diéu nay dang lo
ngai khi xét dén mic d6 tuan thu kha ning ti€p can kém ctia cac hé thong
thong thudng.

« Mit khac, cic nha thiét ké Al ¢6 thé dugc trién khai v6i su quan tam tich hgp
san dén kha nang ti€p can, va kha nang xay dung giao dién c6 thé tiép can
dudc ngay lap tc giong nhu cach ho xay dung giao dién cho ngudi dung
khéng bi khuyét tat.
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« Du thé nao di nifa, cac hé théng GenUI nén dugc thiét ké v6i huéng dan veé

kha nang tiép cAn manh mé va quy trinh kiém thi.
6. Niém tin va Tinh minh bach cua Nguéi dung:

+ Ngudi dung c6 thé cam thdy khong thoai mai véi cic giao dién dudng nhu
“biét qua nhiéu” vé ho hojc thay d6i theo nhiing cach ho khong hiéu.
« Viéc dam bao tinh minh bach vé cach thic va ly do giao dién dugc ca nhan

hoéa sé quan trong trong viéc x4y dung niém tin ciia ngudi dung.

Trién vong va Co hdi Twong lai

Tuong lai ctia Giao dién Ngudi dung Sinh thanh (GenUI) mang trong minh 16i hita to
16n vé viéc cach mang héa cach chung ta tudng tac véi cac san pham va dich vu s6. Khi
cong nghé nay ti€p tuc phat trién, ching ta c6 thé du doan mot sy thay d6i mang tinh
dia chén trong cach giao dién ngudi dung dudc thiét ké, trién khai va trai nghiém. T6i
nghi GenUI 1a hién tugng cuéi cung sé dua phan mém ctia ching ta vao linh vuc hién

dudc coi la vién tuéng khoa hoc.

Mot trong nhiing trién vong thd vi nhat ctia GenUI la tiém nang nang cao kha ning tiép
can & quy mo 16n, vugdt xa viéc chi ddm bao ring nhiing ngudi c6 khuyét tit nghiém
trong khong bi hoan toan loai trit khoi viéc st dung phan mém cta ban. Béng cach tu
dong diéu chinh giao dién theo nhu ciu c4 nhan cua ngudi dung, GenUI c¢6 thé lam cho
trai nghiém s6 tré nén toan dién hon bao gis hét. Hay tudng tugng cac giao dién tu dong
diéu chinh d€ cung cip vin ban 16n hon cho ngudi dung tré tudi hodc ngudi khiém thi,
hodc b6 cuc don gian héa cho nhiing ngudi c6 khuyét tat vé nhén thic, tit cd ma khong
can cdu hinh thu cong hodc phién ban “c6 thé tiép can” riéng biét cua ing dung.

Kha ndng c4 nhan hoa ctia GenUI ¢6 kha nang thuc ddy sy ting cudng tudng tac, sy hai
long va long trung thanh cta ngugi dung trong nhiéu loai san phdm s6. Khi giao dién

trd nén pht hgp hon véi s@ thich va hanh vi cd nhan, ngudi dung sé thdy trai nghiém
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s6 trd nén tryc quan va thi vi hon, c6 thé din dén nhiing tuong tac sau sic va y nghia

hon véi cong nghé.

GenUI ciing c6 tiém ning chuyén d6i qué trinh lam quen cho ngudi dung mdi. Bing
cich tao ra trai nghiém ngudi dung lan dau tryc quan, dugc ca nhan héa va nhanh
chong thich Gng v6i mic d6 thanh thao cta tiing ngudi dung, GenUI c6 thé giam dang
ké dudng cong hoc tap lién quan dén cac ting dung méi. Diéu nay c6 thé dan dén téc
do6 4p dung nhanh hon va ting sy tu tin ctia ngudi dung trong viéc kham pha cac tinh
nang va chlic naing mdi.

Mot kha nang tha vi khac la kha nang ctia GenUI trong viéc duy tri trai nghiém ngudi
dung nhit quan trén cac thiét bi va nén tang khac nhau trong khi téi uu héa cho tling
bdi canh st dung cu thé. Diéu nay co thé giai quyét thach thic lau dai trong viéc cung
cap trai nghiém mach lac trén mot méi trudng thiét bi ngay cang phan manh, tu dién
thoai thong minh va may tinh bang dén may tinh d€ ban va cic cong nghé méi ndi nhu

kinh thuc t€ gia ting.

Ban chit dya trén di liéu cia GenUI mé ra cd hdi cho viéc 1ap lai va cai thién nhanh
chéng trong thiét ké giao dién ngudi dung. Bang cach thu thap di liéu thdi gian thuc vé
cach ngugi dung tudng tac véi cac giao dién dugc tao ra, cac nha thiét ké va phat trién
6 thé c6 dugc nhiing hiéu biét chua tiing c6 vé hanh vi va s6 thich cta ngudi dung.
Vong phan héi nay c6 thé din dén nhiing cai tién lién tuc trong thiét ké giao dién ngudi
dung, dudc thiic ddy bdi cic mau st dung thuc té thay vi cac gia dinh hodc kiém thi
ngudi dung han ché.

Dé chuén bi cho sy thay d6i nay, cic nha thiét ké sé can phat trién ky nang va tu duy
cta ho. Trong tam sé chuyén tu viéc tao ra cac bd cuc c6 dinh sang phat trién cac hé
théng thiét ké va huéng dan toan dién cé thé dinh huéng cho viéc tao giao dién duva
trén Al Cac nha thiét ké sé can phat trién hiéu biét sau sic vé phan tich dit liéu, cong
nghé Al va tu duy hé thong dé huéng dan hiéu qué cic hé thong GenUL.

Hon niia, khi GenUI lam md ranh gidi gitia thiét ké va cong nghé, cdc nha thiét ké sé

can hgp tac chit ché hon véi cic nha phat trién va nha khoa hoc dii liéu. Cach ti€p can
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lién nganh nay sé la yéu t6 then chét trong viéc tao ra cac hé thong GenUI khong chi
hap dan vé mit hinh anh va than thién véi ngudi dung ma con manh mé vé mit ky
thuat va hgp ly vé mat dao diic.

Cac ham y dao dic cua GenUI sé ngay cang tré nén quan trong khi cong nghé nay phat
trién. Cac nha thiét ké sé dong vai tro then chét trong viéc phét trién khuon kho dé st
dung AT mot cach c6 trach nhiém trong thiét ké giao dién, ddm béo ring viéc ca nhan
héa nang cao trai nghiém ngudi dung ma khong xdm pham quyén riéng tu hodc thao

tang hanh vi ngudi dung theo nhiing cach phi dao ddc.

Khi nhin vé tuong lai, GenUI mang dén ca nhiing c6 hi thu vi 1an nhiing thach thic
dang ké. Cong nghé nay c6 tiém ning tao ra nhiing trai nghiém ky thuét sé trdéc quan,
hiéu qua va théa man hon cho ngudi dung trén toan cau. Mic du né sé doi hoi cac nha
thiét ké phai thich nghi va tiép thu nhiing k¥ ning méi, nhung dong thdi ciing mang
dén cd hoi chua tling c6 dé€ dinh hinh tudng lai clia tudng tac ngudi-may theo nhiing
cach sau sdc va y nghia. Hanh trinh hudng t6i cac hé thong GenUI hoan thién chic chan
sé phiic tap, nhung nhiing phan thuéng tiém néng vé viéc cai thién trai nghiém ngudi
dung va kha ning ti€p cin ky thuat sd khién né tré thanh mét tuong lai dang dé phan

dau.



Diéu phoéi quy trinh lam viéc
thong minh

Trong linh vyc phét trién ing dung, quy trinh lam viéc déng vai tré quan trong trong

viéc xac dinh cach thic t6 chitic va thuc hién cac tic vy, quy trinh, va tudng tac cta
ngudi dung. Khi cac Gng dung ngay cang phic tap va ky vong ctia ngudi dung tiép tuc
tang cao, nhu cau vé diéu phoi quy trinh lam viéc thong minh va thich Gng tré nén ngay
cang rd rang.

Phuong phap “Diéu phéi quy trinh lam viéc thong minh” tip trung vao viéc tin dung
cic thanh phan Al d€ diéu ph6i va t6i uu hda mot cach linh dong cac quy trinh lam
viéc phiic tap trong Ging dung. Muc tiéu la tao ra cac ing dung hiéu qua hon, phan hoi
nhanh hon va c6 kha nang thich ng véi dit liéu va ngii canh théi gian thuc.

Trong chucng nay, ching ta s& kham pha cAc nguyén tic va mau thiét ké chinh lam nén

tang cho phudng phap diéu phéi quy trinh lam viéc théng minh. Chuing ta sé xem xét



Diéu phéi quy trinh lam viéc théng minh 213

cach Al c¢6 thé dugc stt dung dé dinh tuyén tac vu mét cach thong minh, ty dong hoa
viéc ra quyét dinh, va dong thich ting quy trinh lam viéc dya trén cac yéu t6 khac nhau
nhu hanh vi ngugi dung, hiéu suat hé théng va quy tac kinh doanh. Théng qua cac vi
du thyc té va tinh hudng trong thuc t€, ching ta sé chiing minh tiém ning chuyén doi

cua Al trong viéc tinh gian va téi uvu hda quy trinh lam viéc cta Gng dung.

Cho du ban dang xay dung cac ing dung doanh nghiép véi quy trinh kinh doanh phtic
tap hay cac ng dung hudng dén ngudi dung véi hanh trinh ngudi dung ning dong,
cdc mau thiét ké va ki thuat dugc thao luan trong chuong nay sé trang bi cho ban kién
thiic va cong cu d€ tao ra cdc quy trinh lam viéc thong minh va hiéu qua, nang cao trai

nghiém tong thé cta ngudi dung va thic dy gia tri kinh doanh.

Nhu cau kinh doanh

Céc phudng phép truyén théng trong quan ly quy trinh lam viéc thudng dya vao cac
quy téc dugce dinh nghia trudc va cay quyét dinh tinh, c6 thé trd nén cling nhic, thiéu
linh hoat va khong thé d6i pho véi ban chit dong cia cac ting dung hién dai.

Hay xem xét mot tinh huéng trong d6 mot Ging dung thudng mai dién ti cin xt ly mot
quy trinh thuyc hién don hang phtc tap. Quy trinh c6 thé bao gdm nhiéu budc nhu xac
thuc don hang, kiém tra ton kho, xt ly thanh to4n, vin chuyén va thong bao cho khach
hang. Mai buéc c6 thé cé cac quy téc, phu thudc, tich hgp bén ngoai va co ché xii ly
ngoai lé riéng. Viéc quan ly quy trinh nhu vdy mét cach thu cong hoac théng qua logic

cling c6 thé nhanh chéng tré nén phic tap, dé xay ra 16i va khé bo tri.

Hon niia, khi Gng dung md rong va sé lugng ngudi dung dong thdi ting 1én, quy trinh
c6 thé can thich tng va ty t6i vuu hoa dya trén dii liéu thgi gian thyc va hiéu suat hé
théng. Vi dy, trong thgi diém cao diém, ting dung c6 thé can diéu chinh quy trinh mot
cach dong d€ uu tién mot s6 tac vu nhat dinh, phan bé tai nguyén hiéu qua va dam bao

trai nghiém ngudi dung mugt ma.

Day la ldc phudng phap “Diéu phdi quy trinh lam viéc théng minh” phat huy tac dung.
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Bang cach tin dung cac thanh phan Al, cic nha phat trién c6 thé tao ra cic quy trinh
lam viéc thong minh, thich Gng va tu t6i uu hoa. Al c6 thé phan tich lugng 16n dii liéu,
hoc hoi ti kinh nghiém trong qué khi va dua ra quyét dinh théng minh trong théi gian
thuc dé€ diéu phdi quy trinh mot cach hiéu qua.

Loi ich chinh

1. Tang hiéu qua: Al c6 thé t3i uu hoa viéc phan bé tac vy, st dung tai nguyén va
thuc thi quy trinh, dan dén thdi gian xt ly nhanh hon va céi thién hiéu qua téng
thé.

2. Kha ning thich dng: Cic quy trinh lam viéc dya trén Al c6 thé thich ing dong
vGi cac diéu kién thay d6i, nhu bién dong trong nhu cau ngudi dung, hiéu suit hé
thong hodc yéu cu kinh doanh, ddm bao ting dung luén phan héi nhanh va cé
kha ning phuc hoi.

3. Ra quyét dinh tu dong: Al c6 thé ty dong hoa cac quy trinh ra quyét dinh phic
tap trong quy trinh lam viéc, gidm su can thiép thi cong va giam thiéu rui ro 16i
ctia con ngudi.

4. Ca nhan hoa: Al c6 thé phan tich hanh vi, s§ thich va ngit canh cta ngudi dung
dé€ ca nhan hoa quy trinh va mang lai trai nghiém pht hgp cho tiing ngudi dung.

5. Kha ning mé rong: Cac quy trinh lam viéc dugc ho trg bsi Al c¢6 thé mé rong
lién mach dé€ xt ly khai lugng dit liéu va tucng tac ngudi dung ngay cang tang

ma khéng anh hudéng dén hiéu suat hodc do tin ciy.

Trong cac phan tiép theo, ching ta s&é kham pha cic mau thiét ké va ki thuat chinh cho
phép trién khai quy trinh lam viéc thong minh va trinh bay cac vi du thyc té vé cach Al

dang chuyén doi quan ly quy trinh 1am viéc trong cac Ung dung hién dai.
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Cac mau thiét ké chinh

Dé trién khai diéu phdi quy trinh lam viéc thong minh trong cac ing dung, cac nha phét
trién c6 thé tan dung mot s6 mau thiét ké chinh khai thac stic manh ctia AL Nhiing mau
thiét ké nay cung cap mot phudng phap c6 ciu tric dé€ thiét ké va quan ly quy trinh lam
viéc, cho phép cac ting dung thich Gng, t6i vu hda va ty dong hda quy trinh dya trén dit
liéu va ngit canh thdi gian thuc. Hay kham phé mot s6 mau thiét ké cd ban trong diéu

phdi quy trinh lam viéc théng minh.

Pinh tuyén tac vu dong

Mau thiét ké nay lién quan dén viéc st dung Al d€ dinh tuyén thong minh céc tac vu
trong mot quy trinh 1am viéc dya trén nhiéu yéu t6 nhu d6 vu tién cta tac vy, kha nang
san c6 cua tai nguyén va hiéu sudt hé théng. Cac thuat toan Al c6 thé phan tich dic
diém cta tling tac vy, xem xét trang thai hién tai cia hé thong va dua ra quyét dinh
thong minh dé giao tac vu cho cac tai nguyén hodc dudng dan xt ly pht hgp nhat. Dinh
tuyén tac vu dong dam bao cac tac vu dugc phan phoi va thuc thi hiéu qua, t6i uu hda

hiéu suat tong thé ctia quy trinh lam viéc.

class TaskRouter
include Raix::ChatCompletion

include Raix::FunctionDispatch
attr_accessor :task

# list of functions that can be called by the AI entirely at its

# discretion depending on the task received

function :analyze_task_priority do
TaskPriorityAnalyzer .perform(task)
end

function :check_resource_availability, # ..

function :assess_system_performance, # ..
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function :assign_task_to_resource, # ...

DIRECTIVE = "You are a task router, responsible for intelligently
assigning tasks to available resources based on priority, resource
availability, and system performance..."

def initialize(task)
self.task = task
transcript << { system: DIRECTIVE }
transcript << { user: task.to_json }
end

def perform
while task.unassigned?
chat_completion

# todo: add max loop counter and break
end

# capture the transcript for later analysis
task.update(routing_transcript: transcript)
end
end

Luu y vong ldp dugc tao béi biéu thic while ¢ dong 29, tiép tuc nhic Al cho dén khi
nhiém vu dugc giao. G dong 35, chting ta luu ban ghi ctia nhiém vu d€ phan tich va go

16i sau nay néu can thiét.

Ra Quyét Pinh Theo Ngir Canh

Ban c6 thé st dung ma tudng tu d€ dua ra cic quyét dinh dya trén ngii canh trong quy
trinh lam viéc. Bdng cach phan tich cdc diém dit liéu lién quan nhu s thich ngudi dung,
md hinh lich st, va dit liéu dau vao thdi gian thyc, cac thanh phan Al ¢6 thé xac dinh
huéng hanh dong pht hgp nhat tai mdi di€ém quyét dinh trong quy trinh. Piéu chinh
hanh vi ctia quy trinh dya trén ngii canh cu thé cta tiing ngudi dung ho#c tinh hudng,

cung cap trai nghiém dugc ca nhan hda va téi vu hoa.
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Xay Dung Quy Trinh Thich Ung

Mau nay tap trung vao viéc xay dung va diéu chinh quy trinh mét cach linh dong dua
trén cic yéu ciu hodc diéu kién thay déi. Al c6 thé phan tich trang thai hién tai cia quy
trinh, xac dinh cac di€ém nghén hojc su khong hiéu qua, va tu dong diéu chinh ciu tric
quy trinh dé t6i vu hoa hiéu suit. Viéc xay dung quy trinh thich ting cho phép ting dung

lién tuc phat trién va ci thién quy trinh ma khong can can thiép thu cong.

Xt Ly va Khéi Phuc Ngoai Lé

Xt ly va khéi phuc ngoai 1é 14 nhiing khia canh quan trong trong viéc diéu phéi quy
trinh théng minh. Khi lam viéc véi cac thanh phan Al va quy trinh phic tap, viéc du
doan va xti ly ngoai 1é mot cach khéo léo 1a diéu cin thiét d€ ddm bao tinh 6n dinh va

do tin cay cua hé thong.

Dudi day 1a mot s6 diém can luu y va ki thuat xit Iy va khéi phuc ngoai 1€ trong quy
trinh théng minh:

1. Lan Truyén Ngoai Lé: Trién khai mot cach ti€p cin nhédt quan d€ lan truyén
ngoai 1é qua cac thanh phén cta quy trinh. Khi mt ngoai 1€ xay ra trong mot
thanh phén, né can dugc bat, ghi lai va lan truyén dén b diéu phdi hoic mot
thanh phan riéng biét chiu trach nhiém xt Iy ngoai 1¢. Y tudng 1a tap trung héa
viéc xt ly ngoai 1é va ngén chin viéc ngoai 1€ bi che gidu mot cich 4m tham, dong
thdi mé ra kha néng cho Xu Ly Loi Thong Minh.

2. Co Ché Thii Lai: Cd ché thii lai gidp cai thién kha ning phuc hoi cta quy trinh
va xti ly cac 16i tam thdi mét cach khéo 1éo. Chac chin neén trién khai co ché thit
lai cho cac ngoai 1é tam thdi hodc c6 thé khodi phuc, ching han nhu két néi mang
hoic tai nguyén khong kha dung c6 thé dudc ty dong thi lai sau moét khoang thai
gian chi dinh. Viéc c6 mét b diéu phéi hoic trinh xt 1y ngoai 1é dugc hd trg bsi

Al ¢ nghia la chién lugc thii lai ctia ban khong can phai mang tinh may moéc, dua
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vao céc thuat toan ¢d dinh nhu lui theo cip s6 nhan. Ban c6 thé dé viéc xt ly thu
lai theo “quyét dinh” ctia thanh phéan Al chiu trdch nhiém quyét dinh cach xt ly

ngoai 1é.

. Chién Lugc Dy Phong: Néu mot thanh phan Al khong thé cung cip phan hoi hgp

1¢ hodc gip 16i—mot tinh hudng phé bién do tinh chét cong nghé mdi—can c6 mot
cd ché du phong dé dam bao quy trinh c6 thé tiép tuc. Diéu nay c6 thé bao gom
viéc st dung gia tri méc dinh, thuét toan thay thé, hodc Con Ngudi Trong Vong
L3ip d€ dua ra quyét dinh va gitp quy trinh tién trién.

. Hanh Pong Bu Trii: Chi thi ctia bo diéu phdi nén bao gom huéng dan vé cac hanh

dong bu trit dé€ xu ly cac ngoai 1é khong thé ty dong giai quyét. Hanh dong bu tri
14 cac bude dugc thuc hién dé hoan tac hoic giam thiéu tic dong clia mot thao tac
that bai. Vi dy, néu budc xt ly thanh toan that bai, mot hanh dong bu tri c6 thé
la hoan tac giao dich va thong bao cho ngudi dung. Hanh dong bu tri gidp duy

tri tinh nhét quan va toan ven dit liéu khi d6i mat véi ngoai 1€.

. Giam Sat va Canh Bio Ngoai Lé: Thiét 1ap cd ché giam sat va canh bao dé phat

hién va théng bao cho cac bén lién quan vé cac ngoai 1é quan trong. Bo diéu phéi
6 thé duge ciu hinh d€ nhan biét cac ngudng va quy tic dé kich hoat canh bao
khi ngoai 1é vugt qua gidi han nhat dinh hodc khi cc loai ngoai 1& cu thé xay ra.
biéu nay cho phép xac dinh va giai quyét van dé mot cach cha dong trude khi

ching anh huéng dén toan bo hé thong.

Duéi day la mét vi du vé xu ly va khoi phuc ngoai 1é trong mét thanh phan quy trinh

Ruby:
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class InventoryManager
def check_availability(order)
begin
# Perform inventory check logic
inventory = Inventory.find_by(product_id: order.product_id)
if inventory.available_quantity >= order.quantity
return true
else
raise InsufficientInventoryError,
"Insufficient inventory for product #{order.product_id}"
end
rescue InsufficientInventoryError => e
# Log the exception
logger .error("Inventory check failed: #{e.message}")

# Retry the operation after a delay

retry_count |[|= 0

if retry_count < MAX_RETRIES
retry_count += 1
sleep(RETRY_DELAY)
retry

else
# Fallback to manual intervention
NotificationService.admin("Inventory check failed: Order #{order.id}")
return false

end

end
end
end

Trong vi du nay, thanh phan InventoryManager kiém tra tinh kha dung cta san
pham cho mot don hang cu thé. Néu sé lugng c6 san khong dd, n6 sé phat sinh mot
InsufficientInventoryError. Ngoai lé nay dugc bit, ghi lai, va mot cd ché thu lai
dugc thuc hién. Néu vugt qua gidi han thi lai, thanh phin sé chuyén sang can thiép thu

cong bang cach thong béo cho quan trj vién.

Bang cach trién khai cac co ché xtt Iy va khoi phuc ngoai 1é manh mé, ban c6 thé dam

bao rang cic quy trinh thong minh ctia minh c6 kha néng phuc hoi, dé bao tri va c6 thé
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xU ly cac tinh hudng khong mong muén moét cach linh hoat.

Nhiing mau nay tao nén nén tang cho viéc diéu phéi quy trinh théng minh va c6 thé
dugc két hgp va diéu chinh d€ phu hgp véi yéu cau cu thé cia cac ing dung khéac nhau.
Béng cach tan dung cidc mau nay, cac nha phat trién c6 thé tao ra cic quy trinh linh

hoat, c6 kha ning phuc hoéi va dudc t6i vu hda cho hiéu suat va trai nghiém ngudgi dung.

Trong phan tiép theo, chiing ta s& kham pha cach trién khai cic mau nay trong thuc té,
st dung cac vi du thuc t€ va doan ma d€ minh hoa viéc tich hgp cac thanh phan Al vao

quan ly quy trinh.

Trién khai Diéu phai Quy trinh Théng minh
trong Thuc té

Gi¢ day khi ching ta dd khAm pha cac mau chinh trong diéu phéi quy trinh thong minh,
hiy di sdu vao cich trién khai cAc mau nay trong cac ting dung thuc té. Chung ta sé
cung cap cac vi du thuc té€ va doan ma d€ minh hoa viéc tich hgp cac thanh phan Al vao

quan ly quy trinh.

B6 xtr ly Pon hang Théng minh

Hay di siu vao mot vi dy thuc t€ vé viéc trién khai diéu phéi quy trinh thong minh bing
cach st dung thanh phan OrderProcessor dugc ho trg bsi Al trong ting dung thuong
mai dién ti Ruby on Rails. OrderProcessor hién thuc héa khai niém Trinh quan ly
quy trinh Tich hgp doanh nghiép ma ching ta da gép trong Chuodng 3 khi thao luan vé
Da dang Ngudi thuc thi. Thanh phan nay sé chiu trach nhiém quan ly quy trinh thuc
hién don hang, dua ra quyét dinh dinh tuyén dya trén két qua trung gian va diéu phéi
viéc thuc hién cac bude xti Iy khac nhau.
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Quy trinh thuc hién don hang bao gom nhiéu budc nhu x4c thuc don hang, kiém tra
kho hang, xti ly thanh toan va van chuyén. Méi budc dudc trién khai nhu mét tién trinh
xti ly riéng biét thuc hién mot nhiém vu cu thé va tra vé két qua cho OrderProcessor.
Céc budc khong nhat thiét phai bat budc va tham chi khong can phai duge thuc hién
theo mot thi ty chinh xac.

Dudi day 1a mot vi dy trién khai ciia OrderProcessor. N6 ¢6 hai mixin tit Raix. Mixin
dau tién (ChatCompletion) cho phép né thuc hién hoan thanh héi thoai, diéu nay lam
cho né trg thanh mot thanh phan Al Mixin thd hai (FunctionDispatch) cho phép goi
ham béi AL cho phép né phan hoi mot 16i nhac bang cach goi ham thay vi gtii tin nhén

van ban.
Cacham xt ly (validate_order, check_inventory, va cic ham khac) uy quyén cho
cac 16p xt ly tuong (ing ctia ching, c6 thé 1a cac thanh phan Al hodc khong phai Al véi
yéu cau duy nhat la ching tra vé két qua céng viéc ctia minh trong mét dinh dang c6
thé dugc biéu dién duéi dang chudi.

Nhu véi tat ca cac vi du khac trong phén nay cta cudn sach, ma nay vé co

ban 1a ma gia va chi nhim truyén dat y nghia ctia miu va truyén cam hting

cho sang tao cta riéng ban. M ta day du vé cac mau va vi du ma hoan chinh

dugc bao gom trong Phan 2.


https://github.com/OlympiaAI/raix-rails
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class OrderProcessor

include Raix::ChatCompletion
include Raix::FunctionDispatch

SYSTEM_DIRECTIVE = "You are an order processor, tasked with..."

def initialize(order)
self.order = order
transcript << { system: SYSTEM_DIRECTIVE }
transcript << { user: order.to_json }

end

def perform

# will continue looping until “stop_looping!" is called

chat_completion(loop: true)
end

# list of functions available to be called by the AI

# truncated for brevity

def functions

[

name: "validate_order",

description: "Invoke to check validity of order",

parameters: {

}I

]

end

# implementation of functions that can be called by the AI

# entirely at its discretion, depending on the needs of the order

def validate_order
OrderValidationWorker . per form(@order)
end

def check_inventory
InventoryCheckWorker . per form(@order)
end
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def process_payment
PaymentProcessingWorker . per form(@order)

end

def schedule_shipping
ShippingSchedulerWorker . per form(@order)
end

def send_confirmation
OrderConfirmationWorker . per form(@order)
end

def finished_processing
@order .update! (transcript:, processed_at: Time.current)
stop_looping!
end
end

Trong vi du nay, OrderProcessor dugc khdi tao v6i mot d6i tugng don hang va duy tri
mot ban ghi cia qua trinh thyc thi quy trinh lam viéc, theo dinh dang ban ghi héi thoai
dién hinh vén c6 cta cac mo hinh ngon ngii 16n. Al dugce trao toan quyén diéu phoi viéc
thuc hién cic bude xt ly khac nhau, nhu xac thuc don hang, ki€ém tra ton kho, xt ly

thanh toan va véan chuyén.

Méi khi phuong thiic chat_completion dugc goi, ban ghi sé& dugc gtii dén Al dé né
cung cip két qua dudi dang mét 1énh goi ham. Al hoan toan c6 quyén phan tich két qua
ctia budc trude d6 va xac dinh hanh dong thich hgp can thuc hién. Vi du, néu viéc kiém
tra ton kho cho thay mic ton kho thap, OrderProcessor c6 thé 1én lich mot nhiém vu
b6 sung hang. Néu viéc xt ly thanh toan that bai, n6 c6 thé khdi tao viéc thi lai hoic
thong bao cho b phan hé trg khach hang.
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Vi du trén khong c6 cac ham duge dinh nghia cho viéc bd sung hang hoic thong bao

cho b phan hé trg khach hang, nhung hoan toan c6 thé thém vao.

Bén ghi sé tdng trudng mdi khi mot ham duge goi va dong vai tro nhu mot ban ghi cua
qué trinh thyc thi quy trinh lam viéc, bao gom két qua cua tiing budc va céc chi dan do
Al tao ra cho cac budc tiép theo. Ban ghi nay c6 thé dugc st dung dé gé 16i, kiém toan
va cung cap kha nang theo d6i vao quy trinh xt 1y don hang.

Bang cach tan dung Al trong OrderProcessor, ting dung thudng mai dién tG c6 thé
dong diéu chinh quy trinh lam viéc dya trén di liéu thdi gian thyc va xt 1y cac ngoai
1é mot cach thong minh. Thanh phan Al c6 thé dua ra quyét dinh sang sudt, tdi uu hoa
quy trinh lam viéc va dam bao viéc xt ly don hang dién ra tron tru ngay ca trong cac
tinh hudng phc tap.

Viéc yéu cau duy nhét ddi véi cac tién trinh xt ly chi la tra vé mot két qua ma Al c6 thé
hiéu dugc dé€ quyét dinh viéc cin lam tiép theo, c6 thé khién ban bt dau nhan ra cach
ti€p cin nay c6 thé giam thiéu cong viéc anh xa dau vao/dau ra thudng lién quan dén

viéc tich hgp cac hé théng khéc nhau véi nhau.

Bd Kiém Duyét N6i Dung Théng Minh

Céac ting dung mang xa hoi thudng yéu cau it nhat mot mic do kiém duyét noi dung
t6i thi€u dé dam bao mot cong dong an toan va lanh manh. Vi du vé thanh phan
ContentModerator nay tdn dung Al dé diéu phdi quy trinh kiém duyét mot cach thong
minh, dua ra quyét dinh dya trén dic diém ctia noi dung va két qua cta cac budc kiém

duyét khac nhau.

Quy trinh kiém duyét bao gom nhiéu budc nhu phén tich van ban, nhan dang hinh
anh, danh gi4 uy tin ngudi dung va xem xét thi cong. Moi budc duge thuc hién nhu



© 0 N O O b W N o=

W W W W W W W W N NDNDDNDDNDDNDIDNDNDNIDN=S 2 2 2 2 s s
=N O O b WD, O O 0N 0 WwN 2O O 00N 0w N,

Diéu phdi quy trinh 1am viéc théng minh 225

mot tién trinh xt 1y riéng biét thuc hién mot nhiém vy cy thé va tra vé két qua cho

ContentModerator.

Dudi day 1a mét vi du vé viéc trién khai ContentModerator:

class ContentModerator
include Raix: :ChatCompletion

include Raix::FunctionDispatch

SYSTEM_DIRECTIVE = "You are a content moderator process manager,
tasked with the workflow involved in moderating user-generated content...”

def initialize(content)
@content = content
@transcript = |
{ system: SYSTEM_DIRECTIVE },
{ user: content.to_json }

]

end

def perform
complete(@transcript)
end

def model
"openai/gpt-4"
end

# list of functions available to be called by the AI
# truncated for brevity

def functions

[

name: "analyze_text",
#

}I

name: "recognize_image",
description: "Invoke to describe images...",
#

}I
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name: "assess_user_reputation",
#

}I
name: "escalate_to_manual_review",
#

}/
name: "approve_content",
#

}I
name: "reject_content”,
#

end

# implementation of functions that can be called by the AI

# entirely at its discretion, depending on the needs of the order

def analyze_text

result = TextAnalysisWorker .perform(@content)

continue_with(result)
end

def recognize_image

result = ImageRecognitionWorker .per form(@content)

continue_with(result)
end

def assess_user_reputation

result = UserReputationWorker .per form(@content.user)

continue_with(result)
end

def escalate_to_manual_review

ManualReviewWorker . per form(@content)

@content.update! (status:
end

'pending', transcript: @transcript)
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def approve_content
@content.update! (status: 'approved', transcript: @transcript)

end

def reject_content
@content.update! (status: 'rejected', transcript: @transcript)
end

private

def continue_with(result)
@transcript << { function: result }
complete(@transcript)

end

end

Trong vi du nay, ContentModerator dugc khdi tao v6i mot doi tugng nodi dung va duy
tri mot ban ghi kiém duyét & dang hoi thoai. Thanh phan Al c6 toan quyén ki€m soat
quy trinh kiém duyét, quyét dinh nhiing budc can thuc hién dya trén dic diém cta noi

dung va két qua cua tling buéc.

Cac ham worker c6 san dé Al goi bao gom analyze_text, recognize_image,
assess_user_reputation, va escalate_to_manual_review. Mb6i ham uy
thac nhiém vu cho mét tién trinh worker tudng Ung (TextAnalysisWorker,
ImageRecognitionWorker, v.v.) va thém két qua vao ban ghi kiém duyét, ngoai tri
ham chuyén tiép xt ly thu cong, von dong vai trd nhu mot trang thai két thic. Cudi
cung, cac ham approve_content va reject_content ciling déng vai tro nhu cac

trang thai két thuc.

Thanh phan AT phén tich néi dung va xac dinh hanh dong phu hgp cin thyc hién. Néu
ndi dung chifa tham chiéu hinh anh, né cé thé goi worker recognize_image dé hé trg
xem xét hinh anh. Néu bét ky worker nao canh b4o vé ndi dung c6 kha nang gay hai,
Al ¢6 thé quyét dinh chuyén tiép ndi dung dé€ xem xét thu cong hodc tii chéi truc tiép.
Nhung tuy thudc vao miic d0 nghiém trong cta canh bao, Al c6 thé chon st dung két
qua danh gia uy tin ctia ngudi dung d€ quyét dinh cach xit ly noi dung ma n6 khong
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chéic chan. Tuy thudc vao trudng hgp stt dung, cé 1€ nhiing ngudi dung dang tin cy sé
c6 nhiéu quyén tu do hon trong viéc dang bai. Va con nhiéu trudng hgp khac nia...

Giéng nhu vi du quén ly quy trinh trudc d6, ban ghi kiém duyét dong vai tro nhu mot
ban ghi ctia viéc thuc thi quy trinh lam viéc, bao gdém két qua cua tling budc va cac
quyét dinh do Al tao ra. Ban ghi nay c6 thé dugc st dung dé kiém toan, minh bach héa
va cai thién quy trinh kiém duyét theo thdi gian.

Béng cach tan dung Al trong ContentModerator, ing dung mang xa hoi c6 thé linh
hoat diéu chinh quy trinh kiém duyét dya trén dic di€ém cta ndi dung va xu ly thong
minh cac tinh hudng kiém duyét phiic tap. Thanh phan Al c6 thé dua ra quyét dinh sang
sudt, téi vu hda quy trinh lam viéc va dam bao trai nghiém céng dong an toan va lanh

manh.

Hay kham phé thém hai vi du minh hoa vé lap lich tic vu dy doan va x{ ly ngoai 1é

cung véi khoi phuc trong béi canh diéu phéi quy trinh lam viéc thong minh.

Lap Lich Tac Vu Dw Poan trong Hé Théng Ho6 Trg Khach
Hang

Trong mot ting dung hd trg khach hang duge xay dung bang , viéc quan Iy va uu tién
cac phiéu ho tr¢g mot cach hiéu qua la rat quan trong dé cung cap hd trg kip thsi cho
khach hang. Thanh phan SupportTicketScheduler tan dung Al d€ du doén lap lich
va phan cong cic phiéu ho trg cho cac téng dai vién c6 sdn dya trén nhiéu yéu t6 nhu
mtc do khan cap cta phiéu ho trg, chuyén mén cta tong dai vién va khéi lugng cong

viéc.
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class SupportTicketScheduler
include Raix::ChatCompletion
include Raix::FunctionDispatch

SYSTEM_DIRECTIVE = "You are a support ticket scheduler,
tasked with intelligently assigning tickets to available agents..."

def initialize(ticket)
@ticket = ticket
@transcript = |
{ system: SYSTEM_DIRECTIVE },
{ user: ticket.to_json }

]

end

def perform
complete(@transcript)
end

def model
"openai/gpt-4"
end

def functions

[

name: "analyze_ticket_urgency",
#...

}I
{
name: "list_available_agents",

description: "Includes expertise of available agents",
#...

}I
{
name: "predict_agent_workload",

description: "Uses historical data to predict upcoming workloads"

}/
{

name: "assign_ticket_to_agent",

7
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}/

name: "reschedule_ticket",

]

end

# implementation of functions that can be called by the AI

# entirely at its discretion, depending on the needs of the order

def analyze_ticket_urgency
result = TicketUrgencyAnalyzer .perform(@ticket)
continue_with(result)

end

def list_available_agents
result = ListAvailableAgents.perform
continue_with(result)

end

def predict_agent_workload
result = AgentWorkloadPredictor .perform
continue_with(result)

end

def assign_ticket_to_agent
TicketAssigner.perform(@ticket, @transcript)
end

def delay_assignment(until)
until = DateTimeStandardizer.process(until)
SupportTicketScheduler.delay(@ticket, @transcript, until)
end

private

def continue_with(result)
@transcript << { function: result }
complete(@transcript)
end
end

230
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Trong vi du nay, SupportTicketScheduler dugc khdéi tao véi mét déi tugng phiéu
hé trg va duy tri mot ban ghi lap lich. Thanh phan Al phan tich chi tiét phiéu ho trg va
lap lich phéan cong phiéu mét cach du doan dua trén cac yéu t6 nhu mic do khan cip
cta phiéu, chuyén mén ctia tong dai vién, va khai lugng cong viéc du kién cua tong dai
vién.

Cac ham c6 san dé Al goi bao gom analyze_ticket_urgency, list_available_-
agents, predict_agent_workload, va assign_ticket_to_agent. Mdi ham uy
thac nhiém vu cho mét thanh phéan phén tich hodc du doan tudng Ging va thém két
qua vao ban ghi 14p lich. Al cling ¢6 thy chon tri hodn viéc phan cong bang cach st

dung ham delay_assignment.

Thanh phan Al kiém tra ban ghi lap lich va dua ra quyét dinh c6 cin cd vé viéc phan
cong phiéu hd trg. N6 xem xét miic do khin cip clia phiéu, chuyén mén cta céc tong
dai vién dang c6 mit, va khéi lugng cong viéc du kién ctia moi téng dai vién dé xac dinh

tong dai vién phu hgp nhat dé€ xu ly phiéu.

Béng cach tan dung viéc lap lich tac vu du doén, ting dung ho tr¢ khach hang c6 thé
t6i uu hoa viéc phan cong phiéu, giam thgi gian phan hoi va cai thién sy hai long tong
thé ctia khach hang. Viéc quan ly chi dong va hiéu qua cac phiéu ho tr¢g ddm bao réng

nhiing phiéu pht hgp duge phan cong cho dung tong dai vién vao ding thdi diém.

XU ly Ngoai Ié va Khdi phuc trong Quy trinh X{r ly Dir liéu

Viéc xtt ly ngoai 1é va khoi phuc sau su ¢ 1a diéu can thiét d€ dam béo tinh toan ven dit
liéu va ngan chin mét méat di liéu. Thanh phan DataProcessingOrchestrator st
dung Al dé€ xti ly ngoai 1é mét cach thong minh va diéu phai qua trinh khoi phuc trong
quy trinh xt ly dit liéu
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class DataProcessingOrchestrator

include Raix::ChatCompletion

include Raix::FunctionDispatch

SYSTEM_DIRECTIVE = "You are a data processing orchestrator..."

def initialize(data_batch)
@data_batch = data_batch
@transcript = |
{ system: SYSTEM_DIRECTIVE },
{ user: data_batch.to_json }

]

end

def perform

complete(@transcript)

end

def model

"openai/gpt-4"

end

def functions

name:

"validate_data",

"process_data",

"request_fix",

"retry_processing",

"mark_data_as_failed",
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b
{

name: "finished",

]

end

# implementation of functions that can be called by the AI

# entirely at its discretion, depending on the needs of the order

def validate_data
result = DataValidator.perform(@data_batch)
continue_with(result)

rescue ValidationException => e
handle_validation_exception(e)

end

def process_data
result = DataProcessor .perform(@data_batch)
continue_with(result)

rescue ProcessingException => e
handle_processing_exception(e)

end

def request_fix(description_of_fix)
result = SmartDataFixer.new(description_of_fix, @data_batch)
continue_with(result)

end

def retry_processing(timeout_in_seconds)
wait(timeout_in_seconds)
process_data

end

def mark_data_as_failed
@data_batch.update! (status: 'failed', transcript: @transcript)
end

def finished
@data_batch.update! (status: 'finished', transcript: @transcript)
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end
private

def continue_with(result)
@transcript << { function: result }
complete(@transcript)

end

def handle_validation_exception(exception)
@transcript << { exception: exception.message }
complete(@transcript)

end

def handle_processing_exception(exception)
@transcript << { exception: exception.message }
complete(@transcript)
end
end

Trong vi du nay, DataProcessingOrchestrator dugc khdi tao véi mét doi tugng
batch dii liéu va duy trl mét ban ghi xt ly. Thanh phan Al diéu phoi dudng éng xi ly
dii liéu, xt ly cAc ngoai lé va phuc hai sau 16i khi can thiét.

Cac ham c6 san dé Al goi bao gom validate_data, process_data, request_fix,
retry_processing, vamark_data_as_failed. Mo6i ham ty thic nhiém vu cho mot
thanh phén x@ ly dit liéu tuong tng va thém két qua hodc chi tiét ngoai 1& vao ban ghi
xu ly.

Néu mét ngoai 1é xac thuc xdy ra trong budc validate_data, ham handle_-
validation_exception sé thém dii liéu ngoai 1€ vao ban ghi va chuyén quyén diéu
khién lai cho AL Tudng ty, néu modt ngoai lé xt ly xay ra trong budc process_data,
Al c6 thé quyét dinh chién lugc phuc hdi.

Tuy thudc vao ban chét ciia ngoai 1€ gap phai, Al c6 thé tiy y quyét dinh goirequest _-
fix, ham nay sé iy thac cho thanh phan SmartDataFixer dugc hé trg bsi Al (xem
chudng Dit liéu Ty Phuc hdi). Bo stia dit liéu nhin mot mo ta bing ti€éng Anh don gian
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vé cach né nén stta d6i @data_batch dé co thé thu xii ly lai. C6 1€ mot [an thi lai thanh
cong sé bao gom viéc x6a cac ban ghi khoi batch di liéu da khong vugt qua xac thuc
va/hodc sao chép chung sang mot dudng ong xu ly khac dé€ xem xét thi cong? Cac kha
néng la gin nhu vo tan.

Bang céch tich hgp xtt ly ngoai 1€ va phuc hdi do Al diéu khién, Gng dung xt ly dii liéu
trd nén linh hoat va chiu 16i t6t hon. DataProcessingOrchestrator quan ly ngoai
1é mot cach thong minh, gidm thi€éu mat mat dit liéu va dam béo thuc thi quy trinh x

ly dii liéu mot cach tron tru.
Giam sat va Ghi nhat ky

Giam sat va ghi nhat ky cung cap kha nang quan sat tién trinh, hiéu suét va tinh trang
ctia cac thanh phan quy trinh lam viéc dugc ho trg bsi Al cho phép cac nha phat trién
theo doi va phan tich hanh vi ctia hé thong. Viéc trién khai cd ché giam sat va ghi nhat
ky hiéu qua 1a thiét yéu cho viéc gd 16i, kiém toan va cai tién lién tuc cac quy trinh lam

viéc thong minh.
Giam sat Tién trinh va Hiéu suat Quy trinh lam viéc

Dé dam bao viéc thyc thi tron tru ctia cic quy trinh lam viéc thong minh, viéc giam sét
tién trinh va hiéu suét ciia moi thanh phan quy trinh 14 quan trong. Diéu nay bao gom
viéc theo doi cac chi s6 va su kién quan trong trong sudt vong ddi cta quy trinh.

Mot s6 khia canh quan trong can giam sat bao gom:

1. Thai gian Thuc thi Quy trinh: Do thdi gian ma méi thanh phan quy trinh can dé
hoan thanh nhiém vu cta minh. Diéu nay giup xac dinh cic diém nghén vé hiéu suit
va t6i vu hda hiéu qua tdng thé cia quy trinh.

2. St dung Tai nguyén: Giam sat viéc st dung tai nguyén hé théng, nhu CPU, b nhd
va luu trii, ciia méi thanh phan quy trinh. Diéu nay gitip dam bao hé théng dang hoat

dong trong gidi han kha niang va c6 thé xi 1y khdi lugng cong viéc mot cach hiéu qua.



Diéu phéi quy trinh lam viéc théng minh 236

3. Ty 1é L6i va Ngoai 1é: Theo doi su xuat hién ctia 16i va ngoai 1é trong cac thanh phan
quy trinh. Diéu nay gitip xac dinh cic van dé tiém 4n va cho phép xt ly 16i chi dong va
phuc héi.

4. Diém Quyét dinh va Két qua: Giam sat cac diém quyét dinh trong quy trinh va két
qué cla cac quyét dinh duge ho trg bsi Al Diéu nay cung cip cai nhin siu séc vé hanh
vi va hiéu qua cta cic thanh phén Al

Dit liéu dugc thu thap bsi qua trinh giam sat c6 thé dugdc hién thi trong cac bang diéu
khién hodc dudc stt dung lam dau vao cho cac béo céo dinh ky d€ thong bao cho quan

tri vién hé thong vé tinh trang cta hé thong.

Dit liéu gidm sat c6 thé dugc cung cip cho mdt quy trinh quén tri vién hé
théng dugc ho trg béi Al dé xem xét va c6 hanh dong tiém ning!

Ghi nhat ky Su kién va Quyét dinh Quan trong

Ghi nhéat ky 1a mot thyc hanh thiét yéu lién quan dén viéc ndm bat va luu trit thong tin
lién quan vé cac su kién quan trong, quyét dinh va ngoai 1é xay ra trong qua trinh thuc
thi quy trinh.

Mot s6 khia canh quan trong can ghi nhét ky bao gom:

1. Khéi tao va Hoan thanh Quy trinh: Ghi lai thoi diém bat dau va két thic ciia méi
phién ban quy trinh, cung véi bat ky metadata lién quan nhu dit liéu dau vao va ngii
canh ngudi dung.

2. Thuc thi Thanh phan: Ghi lai chi tiét thuc thi cia mdi thanh phan quy trinh, bao
gbm cac tham s6 d4u vao, két qua dau ra va bat ky di liéu trung gian nao dugc tao ra.
3. Quyét dinh va Ly luan caa Al: Ghi lai cac quyét dinh dugc dua ra bdi cac thanh
phén Al cung véi ly ludn cd ban ho#c di€m tin ciy. Diéu nay cung cip tinh minh bach

va cho phép kiém toéan céc quyét dinh dugc ho trg bsi Al
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4. Ngoai 1¢ va Thong bao Lbi: Ghi lai bat ky ngoai 1é ho#c thong bao 16i ndo gip phai
trong qué trinh thuc thi quy trinh, bao gom vét ngan xép va thong tin ngli canh lién
quan.

Ghi nhat ky c6 thé dugc trién khai bang nhiéu ky thuit khac nhau, nhu ghi vao tép nhat
ky, luu trit nhat ky trong cd sé dii liéu, hodc gt nhat ky dén mét dich vu ghi nhat ky
tap trung. Diéu quan trong la chon mot framework ghi nhat ky cung cap tinh linh hoat,
kha ning mé rong va tich hop dé dang véi kién tric cla ting dung.

Day 1a mot vi du vé cach trién khai ghi nhat ky trong ing dung Ruby on Rails st dung
16p ActiveSupport: :Logger:

class WorkflowlLogger

def self.log(message, severity = :info)
@logger ||= ActiveSupport::Logger.new( 'workflow.log')
@logger . formatter ||= proc do |severity, datetime, progname, msg]|
"#{datetime} [#{severity}] #{msg}\n"
end

@logger .send(severity, message)
end
end

# Usage example
Work flowLogger . log("Workflow initiated for order ##{@order.id}")
Work flowLogger . log("Payment processing completed successfully")

Work flowLogger . log("Inventory check failed for item ##{item.id}", :error)

Béng cach chién luge dit cac cau 1énh ghi nhat ky trong sudt cac thanh phan quy trinh
va cac diém ra quyét dinh ctia Al cac nha phat trién c6 thé thu thap thong tin gia tri dé

g3 161, kiém toan va phan tich.

Loi ich chia Giam sat va Ghi nhat ky

Viéc trién khai giam sat va ghi nhat ky trong diéu phdi quy trinh thong minh mang lai

nhiéu 16i ich:
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1. G6 16i va Khic phuc su c6: Nhat ky chi tiét va dii liéu giam sat gitip cdc nha phat
trién nhanh chéng xac dinh va chan doan van dé. Chung cung cip thong tin chi tiét vé
ludng thyc thi quy trinh, tuong tac giiia cac thanh phan, va moi 16i hoic ngoai 1é gip
phai.

2. T8i uu hoa Hiéu sudt: Viéc giam sat cic chi s6 hiéu sudt cho phép cac nha phat trién
xac dinh cic diém nghén va t6i vu hoa cac thanh phan quy trinh dé€ dat hiéu qua tot
hon. Béng cach phan tich thdi gian thyc thi, viéc st dung tai nguyén va cac chi s6 khac,
cic nha phat trién c6 thé dua ra quyét dinh sang sudt d€ cai thién hiéu suat tong thé ctia

hé thong.

3. Kiém toan va Tuan thu: Viéc ghi nhat ky cac sy kién va quyét dinh quan trong tao
ra mot dau vét kiém toan dé dam bao tuan thi quy dinh va trach nhiém giai trinh. Diéu
nay cho phép cac t6 chiic theo ddi va xac minh cac hanh dong dugc thuc hién béi cac

thanh phan Al va dam béo tuan thi cic quy tac kinh doanh va yéu cau phap ly.

4. Cai tién Lién tuc: D liéu giam sat va ghi nhét ky dong vai tro la d4au vao quan trong
cho viéc cai tién lién tuc cic quy trinh thong minh. Bdng cach phan tich di liéu lich s,
x4c dinh cac mau, va do ludng hiéu qua ctia cac quyét dinh Al, cic nha phat trién c6

thé lién tuc tinh chinh va nang cao logic diéu phdi quy trinh.
Cac Can nhéac va Thuc tién Tét nhat

Khi trién khai gidm sat va ghi nhat ky trong diéu phéi quy trinh thong minh, hay can
nhic cac thuc tién tét nhat sau:

1. Xac dinh R6 cac Chi sd Giam sat: Xac dinh céac chi s6 va su kién chinh can dugc
giam sat dya trén yéu ciu cy thé clia quy trinh. Tap trung vao céc chi s6 cung cap thong
tin c6 y nghia vé hiéu suét, tinh trang va hanh vi cia hé thong.

2. Trién khai Ghi nhat ky Chi tiét: Dam bao ring cac cau lénh ghi nhat ky dugc dat tai
cac diém thich hgp trong cac thanh phan quy trinh va diém ra quyét dinh ctia AL Ghi
lai théng tin ngit canh lién quan, nhu tham s6 d4u vao, két qua dau ra va moi dii liéu

trung gian dudc tao ra.
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3. Sii dung Ghi nhit ky Cé ciu triic: Ap dung dinh dang ghi nhat ky c6 ciu tric dé
thuan tién cho viéc phén tich va xt ly di liéu nhat ky. Ghi nhét ky ¢6 ciu tric cho phép

tim ki€m, loc va tong hgp cac muc nhat ky t6t hon.

4. Quan ly Luu trii va Luin chuyén Nhat ky: Trién khai cic chinh séch luu trit va luan
chuyén nhat ky dé quan ly viéc luu trii va vong ddi cta cac tép nhat ky. Xac dinh thdi
gian luu tri phu hgp dua trén yéu cau phap ly, giéi han luu trit va nhu ciu phéan tich.
Néu c6 thé, chuyén viéc ghi nhat ky sang dich vu bén thi ba nhu Papertrail.

5. Bao mat Thong tin Nhay cam: Than trong khi ghi nhat ky thong tin nhay cam, nhu
thong tin nhan dang c4 nhan (PII) hojc dii liéu kinh doanh bi mat. Trién khai cac bién
phép bao mét thich hgp, nhu che gidu dit liéu hodc ma hda, d€ bao vé thong tin nhay

cam trong cac tép nhat ky.

6. Tich hgp véi Cong cu Gidm sat va Canh bao: Tén dung céc cong cu gidm sat va
canh béo dé tap trung hoa viéc thu thap, phan tich va trgc quan héa dit liéu giam sét
va ghi nhat ky. Cac cong cu nay co6 thé cung cap thong tin chi tiét theo thdi gian thuc,
tao canh bao dua trén ngudng da dinh trudc va tao diéu kién cho viéc phat hién va giai

quyét su co cht dong. Cong cu yéu thich cta tdi trong s6 nay 1a Datadog.

Bang cach trién khai cac co ché giam sat va ghi nhat ky toan dién, cic nha phat trién
c6 thé c6 dude nhiing hiéu biét quy gia vé hanh vi va hiéu suit cta cac quy trinh thong
minh. Nhiing hiéu biét nay cho phép g 16i hiéu qua, t8i vu héa va cai tién lién tuc cac

hé théng diéu phéi quy trinh dugc ho trg bai Al

Cac Can nhac vé Kha nang M& rong va Hiéu suat

Kha ning md rong va hiéu suit 1a nhiing khia canh quan trong can xem xét khi thiét
ké va trién khai cac hé thong diéu phdi quy trinh thong minh. Khi khéi lugng quy trinh
dong thdi va do phiic tap ctia cic thanh phan dugc ho trg bsi Al tang 1én, viéc ddm bao
hé théng co thé xit ly khéi lugng cong viéc hiéu qua va mé rong lien mach dé dap tng

nhu ciu ngay cang ting trg nén thiét yéu.


https://papertrailapp.com
https://www.datadoghq.com
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XU ly Khéi lwvgng Lén Quy trinh Pong thoi

Céc hé thong diéu phdi quy trinh théng minh thudng can xt ly mét s6 lugng 16n quy

trinh dong thdi. D€ ddm bao kha ning md rong, hay xem xét cac chién lugc sau:

1. Xui ly B4t dong bo: Trién khai cic co ché xu ly bat dong bo dé tach rdi viéc thuc thi
cac thanh phan quy trinh. Diéu nay cho phép hé thong xt ly nhiéu quy trinh dong thsi
ma khéong bi chin hodc phai chd dgi moéi thanh phan hoan thanh. Xt ly bat dong bo c6
thé dat dugc bang cach st dung hang dgi tin nhan, kién tric hudng su kién, hodc cac

framework xt ly céng viéc nén nhu Sidekiq.

2. Kién triuc Phan tan: Thiét ké kién tric hé thong dé st dung cac thanh phén serverless
(nhu AWS Lambda) hodc don gian 1a phan phoi khoi lugng cong viéc trén nhiéu nit hoac
may chu cung v4i may cht Gng dung chinh cta ban. Diéu nay cho phép kha ning mé
rong theo chiéu ngang, trong d6 cic nit bd sung cd thé duge thém vao dé xi ly khdi

lugng quy trinh tang lén.

3. Thuc thi Song song: Xac dinh cic cd hoi thuc thi song song trong quy trinh. Mot s6
thanh phan quy trinh c6 thé doc lap v6i nhau va c6 thé dugc thuc thi dong thdi. Bang
cach tan dung cac ky thuat xt ly song song, nhu da luéng hoéc hang dgi tac vu phan
tan, hé thong c6 thé t6i vu hoa viéc stt dung tai nguyén va giam thdi gian thuc thi quy
trinh tong thé.

T6i U'u Héa Hiéu Suat ctia Cac Thanh Phan Chay bang Al

Céc thanh phan chay bang Al, nhu cAc mé hinh hoc méy hodc cong cu xt ly ngdén ngit
ty nhién, c6 thé tiéu ton nhiéu tai nguyén tinh todn va anh hudng dén hiéu suét tong
thé ctia hé thong diéu phdi quy trinh. D€ t6i vu hoa hiéu suit ctia cic thanh phan Al,

hay xem xét cac ky thuat sau:

1. Bo nhé dém: Néu viéc xti ly Al ctia ban thuan tuy 1a tao sinh va khong lién quan dén

tra cttu thong tin thdi gian thyc hoic tich hgp bén ngoai dé tao ra cac phan hoi chat, thi
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ban c6 thé xem xét cac co ché bo nhé dém dé luu trit va téi stt dung két qua ctia cc thao

tac dugc truy cap thudng xuyén hodc ton nhiéu tai nguyén tinh toan.

2. T6i uu héa mo hinh: Lién tuc t6i uu hda cich ban st dung cdc moé hinh Al trong cac
thanh phan quy trinh. Diéu nay c6 thé bao gdom céc ky thuat nhu Tinh loc Prompt hogc
don gian chi la viéc thit nghiém cac mé hinh méi khi ching dugce phat hanh.

3. Xt ly hang loat: Néu ban dang lam viéc v6i cic m6 hinh cdp GPT-4, ban c6 thé tan
dung céc ky thuét xt ly hang loat d€ x@ ly nhiéu diém dii liéu ho#ic yéu ciu trong mot
16, thay vi xt ly chung riéng 1é. Bang cach xt ly dit liéu theo 16, hé thong c6 thé tdi vu
hoa viéc stt dung tai nguyén va giam thiéu chi phi phat sinh ti cac yéu cAu mé hinh lap

di lap lai.
Giam Sat va Lap H6 So Hiéu Suat

D€ xé4c dinh cac diém nghén hiéu sudt va t6i uu héa kha nang mé rong cua hé thong
diéu phdi quy trinh thong minh, viéc trién khai cac cd ché giam sat va 1ap ho so la rat

quan trong. Hay xem xét cac phudng phap sau:

1. Chi s6 hiéu suit: X4c dinh va theo doi cac chi s6 hiéu suat quan trong, nhu théi gian
phan hoi, thong lugng, mic do st dung tai nguyén va do tré. Nhiing chi s6 nay cung
cap céi nhin siu sic vé hiéu suit ctia hé thong va gitp xac dinh cac linh vyc cén t6i uu
hoa. Nén tang tong hgp mo hinh Al phé bién OpenRouter bao gom cac chi sé Host! va
Speed? trong méi phan hoi API, gitp viéc theo déi cac chi s6 quan trong nay tré nén

don gian.

2. Cong cu lap ho so: St dung céc cong cu 1ap ho so d€ phan tich hiéu suat caa cac
thanh phan quy trinh va hoat dong Al riéng 1é. Cac cong cu 1ap ho s6 co thé gitp xac
dinh cac diém néng vé hiéu suat, dudsng dan ma khong hiéu qua, hodc cic hoat dong

tiéu tén nhiéu tai nguyén. Cac cong cu lap ho sd phd bién bao gom New Relic, Scout,

'Host 1 thdi gian cin thiét d€ nhan byte dau tién ctia qua trinh tao dit liéu dugc truyén tit may cha mé
hinh, con goi la “thdi gian dén byte dau tién”

2Speed dugc tinh béng s lugng token hoan thanh chia cho téng thdi gian tao. D6i véi cac yéu cau khong
truyén truc tuyén, do tré dugc coi la mot phan cla thdi gian tao.


https://openrouter.ai
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hoidc cic cong cu lap ho so tich hgp sdn dugc cung cdp bdi ngon ngii 1ap trinh hoic
framework.

3. Kiém thii tai: Tién hanh kiém tht tai dé danh gia hiéu suit cta hé théng dugi cac
mc tai dong thi khac nhau. Kiém thi tai gitp xac dinh gidi han kha ning mé rong
ctia hé thong, phat hién sy suy giam hiéu suat, va ddm bao rang hé thong c6 thé xu ly

lvu lugng dy kién ma khong anh hudng dén hiéu suit.

4. Giam sat lién tuc: Trién khai cac cd ché giam sat va canh béo lién tuc dé chu dong
phét hién cac van dé va diém nghén vé hiéu suat. Thiét 1ap bang diéu khién giam sat va
canh bao dé€ theo doi cac chi s6 hiéu suat chinh (KPI) va nhan thong bao khi vugt qua
ngudng da dinh. Diéu nay cho phép xac dinh va giai quyét nhanh chéng cac van dé vé

hiéu suat.

Chién Lwgc M& Rong

Dé xu ly khoi lugng cong viéc ngay cang tang va dam bao kha ndng mé rong ciia hé

théng diéu phoi quy trinh thong minh, hdy xem xét cac chién lugc mé réng sau:

1. M6 rong theo chiéu doc: M§ rong theo chiéu doc bao gom viéc ting tai nguyén (vi
du: CPU, by nhg) ctia cac nut hodc may ch riéng 1é d€ xu ly khdi lugng cong viéc 16n
hon. Phudng phép nay phu hgp khi hé théng can nhiéu stic manh xt 1y hodc bé nhé
hon d€ xt ly cac quy trinh hodc hoat dong Al phiic tap.

2. M6 rong theo chiéu ngang: M rong theo chiéu ngang bao gém viéc thém nhiéu nait
ho#c may cht vao hé théng d€ phan phdi khoi lugng cong viéc. Phudng phéap nay hiéu
qua khi hé thong cin xt ly s6 lugng 16n quy trinh déng thsi hodc khi khai lugng cong
viéc c6 thé dé dang phéan phdi trén nhiéu nat. M§ rong theo chiéu ngang doi hoi kién
triic phan tan va cd ché cin bang tai d€ dadm bao phan phoi luu lugng dong déu.

3. Tu dong ma rong: Trién khai cic cd ché ty dong mé rong dé€ tu dong diéu chinh s6
lugng nat hodc tai nguyén dya trén nhu cau khoi lugng cong viée. Tu ddong md rong cho

phép hé thong linh hoat ting hodc gidm quy mo6 tuy thudc vao luu lugng truy cép dén,



Diéu phéi quy trinh lam viéc théng minh 243

dam bao st dung tai nguyén téi vu va hiéu qua vé chi phi. Cac nén tang ddm may nhu
Amazon Web Services (AWS) hodc Google Cloud Platform (GCP) cung cap kha ning tu
dong md rong c6 thé duge tan dung cho céc hé thong diéu phdi quy trinh thong minh.

Ky Thuat Téi U'u Héa Hiéu Suat

Ngoai cac chién lugc mé rong, hdy xem xét cac ky thuat t6i vu hoa hiéu suit sau day

dé nang cao hiéu qua cta hé thdng diéu phoi quy trinh thong minh:

1. Luu trii va truy xuat dii liéu hiéu qua: Téi vu héa cac co ché luu trii va truy xuét
dii liéu dugc stt dung bdi cac thanh phan quy trinh. SG dung l4p chi myc co s6 dii liéu
hiéu qua, cic k§ thuat t6i yu héa truy van, va bo nhé dém di liéu dé giam thiéu do tré
va cai thién hiéu suit ctia cac hoat dong xu ly di liéu 16n.

2. I/0 Khong dong bo: St dung cac thao tac I/O khong dong bo dé tranh viéc chin va
cai thién kha ning phan hoi cta hé thong. I/O khéng déng bo cho phép hé thong xit ly
nhiéu yéu cdu dong thdi ma khéng cin dgi cac thao tic I/O hoan thanh, ti d6 t6i da hoa
viéc st dung tai nguyén.

3. Tuén tu héa va Giai tuan tu héa Hiéu qua: Téi vu hda cac quy trinh tun ty hoa va
giai tudin ty hoa dugc stt dung cho viéc trao ddi dii liéu gitia cac thanh phan quy trinh.
St dung cac dinh dang tuan ty héa hiéu qua nhu Protocol Buffers hoic MessagePack
dé giam thiéu chi phi tuin ty hoa dii liéu va cai thién hiéu suat giao tiép gitia cac thanh

phén.

Dai véi céc ting dung dua trén Ruby, hdy can nhic st dung Universal ID.
Universal ID tan dung ca MessagePack va Brotli (su két hgp dugce x4y dung
dé dat t6c do va kha ning nén dit liéu t6t nhat). Khi két hgp, cac thu vién

nay nhanh hon t6i 30% va c6 ty 1€ nén chi kém 2-5% so véi Protocol Buffers.

4. Nén va Mi hoa: Ap dung cac ky thuat nén va ma héa dé giam kich thuée dii liéu
dugc truyén gitia cac thanh phan quy trinh. Cac thuat toan nén nhu gzip hoic Brotli ¢b


https://github.com/hopsoft/universalid
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thé giam dang ké viéc st dung bang thong mang va cai thién hiéu suat tong thé ctia hé

thong.

Bang cach xem xét cac khia canh vé kha ning mé rong va hiéu suit trong qua trinh
thiét ké va trién khai cic hé thong diéu phéi quy trinh thong minh, ban cé thé dadm béo
rang hé thong ctia minh c6 thé xii ly khdi lugng 16n cac quy trinh dong thdi, t6i uu hoa
hiéu suit ctia cac thanh phan dugc hé trg bai Al, va mé rong mot cach lién mach dé dap
Ung nhu cau ngay cang tang. Viéc giam sat, lap ho so va tdi vu hoa lién tuc 1a can thiét
dé€ duy tri hiéu sudt va kha ning dap ng cta hé thong khi khéi lugng cong viéc va do
phtic tap tang 1én theo thdi gian.

Kiém thir va Xac thuc Quy trinh

Kiém thtt va xac thuc 1a cac khia canh quan trong trong viéc phat trién va duy tri cac hé
théng diéu phéi quy trinh thong minh. Do ban chét phic tap ctia cac quy trinh dugc hd
trg béi Al viéc ddm bao méi thanh phan hoat dong nhu mong dgi, toan by quy trinh
van hanh chinh xac, va cac quyét dinh ctia Al chinh x4c va dang tin cay la diéu thiét
yéu. Trong phan nay, ching ta s&€ kham pha cac ky thuat va can nhic khac nhau dé€ kiém

thit va xac thuc cac quy trinh thong minh.

Kiém thir Pon vi cho cac Thanh phan Quy trinh

Kiém thti don vi bao gom viéc kiém tra cac thanh phan quy trinh riéng 1é dé xac minh
tinh chinh x4c va do tin cdy cta chung. Khi kiém tht don vi cac thanh phan quy trinh

dugc hd trg bsi AL hay xem xét nhiing diém sau:

1. Xac thuc Dau vao: Kiém tra kha nang xt ly céc loai dau vao khéc nhau cta thanh
phén, bao gom ca dit liéu hgp 1é va khong hgp 1é. Xac minh rdng thanh phéan xt ly mot
cach nhe nhang cac trudng hgp bién va cung cap thong bao 16i hoic ngoai lé phit hgp.

2. X4ac minh Dau ra: Khing dinh rdng thanh phén tao ra ddu ra mong dgi cho mot tap
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hgp diu vao nhit dinh. So sanh dau ra thuc té€ véi két qua mong dgi dé dam bao tinh

chinh xac.

3. Xii ly Léi: Kiém tra cac co ché xti 1y 16i ctia thanh phan béng cach mé phéng cic tinh
huéng 16i khac nhau, nhu dau vao khong hgp 1¢, tai nguyén khong kha dung, hoic cac
ngoai 1¢ khong mong dgi. Xac minh ring thanh phan bét va xu ly 16i mot cach phu hgp.

4. Diéu kién Bién: Kiém tra hanh vi ctia thanh phén trong cc diéu kién bién, nhu dau
vao rong, kich thude dau vao t6i da, hodc cac gia tri cic doan. Pam bao rang thanh phan
xu ly cac diéu kién nay mét cach nhe nhang ma khong bi sép hodc tao ra két qua khong

chinh xac.

Dudi day 1a mot vi du vé kiém thit don vi cho mét thanh phan quy trinh bdng Ruby st
dung framework kiém thu RSpec:

RSpec.describe OrderValidator do
describe '#validate' do
context 'when order is valid' do
let(:order) { build(:order) }

it 'returns true' do
expect(subject.validate(order)).to be true
end
end

context 'when order is invalid' do
let(:order) { build(:order, total_amount: -100) }

it 'returns false' do
expect(subject.validate(order)).to be false
end
end
end

end

Trong vi du nay, thanh phan OrderValidator dugc kiém thit bing hai trudng hop thi
nghiém: mét cho don hang hgp 1é va mét cho don hang khong hgp 1é. Cac trudng hgp
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tht nghiém x4c minh rang phudng thiic validate tra vé gia tri boolean nhu mong dgi
dua trén tinh hgp 1é cta don hang.

Kiém Thir Tich Hgp Twong Tac Quy Trinh

Kiém tht tich hgp tap trung vao viéc xac minh cac tudng tac va ludng dit liéu gitia cac
thanh phan khéc nhau trong quy trinh lam viéc. N6 dam bao cac thanh phan hoat dong
cung nhau mét cach mugt ma va tao ra két qua nhu mong dgi. Khi thyc hién kiém thu
tich hgp cho cac quy trinh 1am viéc thong minh, cin xem xét nhiing di€ém sau:

1. Tuong Téc Giita Cac Thanh Phén: Kiém thit viéc giao tiép va trao ddi dit liéu gitta
céc thanh ph#n trong quy trinh. Xac minh ring dau ra cia mot thanh phan dugc truyén

chinh xac nhu dau vao cho thanh phan tiép theo trong quy trinh.

2. Tinh Nhit Quan Dii Liéu: Dam bao dii liéu luén nhat quan va chinh xac khi di
chuyén qua quy trinh. Xac minh ring cic phép bién d6i dit liéu, tinh toan va téng hgp

dudc thuc hién chinh xac.

3. Lan Truyén Ngoai Lé: Kiém thii cach thiic lan truyén va xt ly cic ngoai 1é va 16i qua
cc thanh phén cta quy trinh. Xac minh rang cic ngoai lé dugc bat, ghi nhan va xi ly
phu hgp dé tranh gian doan quy trinh.

4. Hanh Vi Bat Dong Bé: Néu quy trinh c6 cac thanh phéan bat déng bo hodc thuc thi
song song, hiy kiém thu cic cd ché phdi hgp va ddng b hoa. Pam bao quy trinh hoat
dong chinh xéac trong cic tinh huéng dong thdgi va bat dong bo.

Duéi day la mot vi du vé kiém thu tich hgp cho mot quy trinh trong Ruby st dung
framework kiém thu RSpec:
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RSpec.describe OrderProcessingWorkflow do
let(:order) { build(:order) }

it 'processes the order successfully' do
expect(OrderValidator).to receive(:validate).and_return(true)
expect(InventoryManager).to receive(:check_availability).and_return(true)
expect(PaymentProcessor).to receive(:process_payment).and_return(true)

expect(ShippingService).to receive(:schedule_shipping).and_return(true)

workflow = OrderProcessingWorkflow.new(order)
result = workflow.process

expect(result).to be true
expect(order.status).to eq('processed')
end

end

Trong vi du nay, OrderProcessingWork flow dugc ki€ém thi bang cach xdc minh cac
tuong tac gitia cac thanh phan khac nhau ctia quy trinh 1am viéc. Trudng hgp ki€m thi
thiét 14p cac ky vong cho hanh vi cta ting thanh phan va dam bao ring quy trinh xt
ly don hang thanh céng, cap nhét trang thai don hang mét cach phu hgp.

Kiém thir cac di€ém quyét dinh Al

Kiém tht cac di€ém quyét dinh Al 1a viéc cuc ky quan trong d€ ddm béo do chinh xac va
do tin cay cta cac quy trinh lam viéc dugc hé trg béi AL Khi kiém thit cac diém quyét

dinh Al can xem xét nhiing diém sau:

1. D6 chinh xac cuia quyét dinh: Xac minh rdng thanh phan Al dua ra quyét dinh chinh
xéac dya trén di liéu dau vao va mo hinh da dugc huan luyén. So sanh cac quyét dinh
ctia Al v6i két qua mong dgi hodc dit liéu chuin.

2. Cac trudng hgp bién: Kiém thi hanh vi ctia thanh phan Al trong cac trudng hgp bién
va cac tinh hudng bt thudng. Xac minh rang thanh phan Al xt ly céc trudng hgp nay
mot cdch 6n thoa va dua ra cac quyét dinh hgp ly.
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3. D6 thién léch va tinh cong bang: Danh gia thanh phan Al vé cac thién léch tiém 4n
va dam bao rang no dua ra cac quyét dinh cong bang va khong thién vi. Kiém tht thanh
phan véi di liéu dau vao da dang va phan tich két qua dé tim ra cdc mau phan biét doi
xU.

4. Kha ning giai thich: Néu thanh phan Al cung cip cac giai thich hodc ly luan cho
quyét dinh cta nd, hdy xac minh tinh chinh xéc va ro rang cta cac giai thich d6. Pam

bao rang cac giai thich phu hgp véi quy trinh ra quyét dinh cg ban.

Duéi day 1a mot vi du vé kiém thi diém quyét dinh Al trong Ruby st dung framework
kiém thit RSpec:

RSpec.describe FraudDetector do
describe '#detect_fraud' do
context 'when transaction is fraudulent' do
let(:tx) do
build(:transaction, amount: 10_000, location: 'High-Risk Country')
end

it 'returns true' do
expect(subject.detect_fraud(tx)).to be true
end
end

context 'when transaction is legitimate' do
let(:tx) do
build(:transaction, amount: 100, location: 'Low-Risk Country')
end

it 'returns false' do
expect(subject.detect_fraud(tx)).to be false
end
end
end
end

Trong vi du nay, thanh phan Al FraudDetector dugc kiém thi v6i hai trudng hgp:
mdt cho giao dich gian 1an va mét cho giao dich hgp 1é. Cac trugng hgp kiém thi xac
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minh rang phudng thic detect_fraud tra vé gia tri boolean nhu mong dgi dya trén

cac dic diém cua giao dich.

Kiém th&r Pau-cudi

Kiém thit ddu-cudi bao gom viéc kiém tra toan bo quy trinh lam viéc tit dau dén cudi,
md phong cic tinh hudng thyc té€ va tudng tic ciia ngudi dung. N6 dam béo rang quy
trinh lam viéc hoat ddng chinh x4c va tao ra két qua mong mudn. Khi thyc hién kiém

tht ddu-cudi cho cac quy trinh lam viéc thong minh, cin xem xét nhiing diém sau:

1. Kich ban Nguéi dung: Xac dinh cac kich ban ngudi dung phd bién va kiém tra hanh
vi clia quy trinh lam viéc trong cac kich ban nay. X4ac minh réng quy trinh lam viéc x@
ly ding dau vao cta ngudi dung, dua ra quyét dinh phu hgp va tao ra dau ra nhu mong
dgi.

2. Xac thyc Dii liéu: Dam béo rdng quy trinh lam viéc xac thyc va lam sach dau vao
cia ngudi dung dé ngan chin sy khong nhat quéan dii liéu hodc cac 16 hong bao mat.
Kiém tra quy trinh 1am viéc v6i nhiéu loai dii liéu dau vao khac nhau, bao gom ca dit

liéu hgp 1é va khong hgp 1é.

3. Khoi phuc Loi: Kiém tra kha ning khoi phuc ctia quy trinh lam viéc tif cac 16i va
ngoai 1é. M6 phong cac tinh hudng 16i va xac minh rang quy trinh lam viéc xti ly chiing

mot cdch nhe nhang, ghi lai cac 16i va thuc hién cac hanh dong khoi phuc thich hgp.

4. Hiéu nang va Kha nang MG rong: Danh gia hiéu ning va kha ndng md rong cta
quy trinh lam viéc trong cac diéu kién tai khac nhau. Kiém tra quy trinh lam viéc vgi
khéi lugng 16n céc yéu ciu dong thdi va do thdi gian phan hoi, muc st dung tai nguyén
va do 6n dinh tong thé ctia hé thong.

Duéi day 1a mot vi du vé kiém thti ddu-cudi cho mot quy trinh lam viéc trong Ruby st
dung framework kiém tht RSpec va thu vién Capybara dé mé phong tudng tac ngudi
dung:
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RSpec.describe 'Order Processing Workflow' do
scenario 'User places an order successfully' do
visit '/orders/new'
fill_in 'Product', with: 'Sample Product'’
fill_in 'Quantity', with: '2°'
fill_in 'Shipping Address', with: '1283 Main St'
click_button 'Place Order'

expect(page).to have_content('Order Placed Successfully')
expect(Order.count).to eq(1)
expect(Order.last.status).to eq('processed")
end
end

Trong vi du nay, ki€ém tht ddu-cu6i mo6 phong ngudi dung dit hang thong qua giao dién
web. N6 dién vao cac trudng biéu mau can thiét, gii don hang va xac minh réng don
hang dugc xu ly thanh cong, hién thi thong bédo xac nhan phu hgp va cip nhét trang
thai don hang trong cd sé dif liéu.

Tich hgp va Trién khai Lién tuc

Dé dam bao do tin cay va kha ning bao tri clia cac quy trinh lam viéc thong minh,
ching t6i khuyén nghi tich hgp viéc ki€ém thi va xac thuc vao pipeline tich hgp va trién
khai lién tuc (CI/CD). Diéu nay cho phép kiém thi va xac thuc ty dong cac thay d6i quy
trinh lam viéc trude khi chung dudc trién khai vao méi trudng san xudt. Hiy xem xét
cac phucng phép sau:

1. Thuc thi Kiém tht Tu dong: C4u hinh pipeline CI/CD dé ty dong chay bo kiém thu
mdi khi c6 thay déi trong ma ngudn quy trinh 1am viéc. Diéu nay dam bao ring moi 16i
hoi quy hoic thit bai déu dugc phat hién sém trong qué trinh phat trién.

2. Giam sat D6 bao phu Kiém thi: Do ludng va theo doi do bao phu ki€m thit cta cac
thanh phan quy trinh lam viéc va cac di€ém quyét dinh Al Hudng t6i do bao phu kiém
thit cao dé ddm bao cac dudng dan va kich ban quan trong dugc kiém thi ky ludng.
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3. Phan hoi Lién tuc: Tich hgp két qua ki€m thit va cac chi s6 chit lugng ma vao quy
trinh phat trién. Cung cip phéan hoi lién tuc cho cdc nha phat trién vé trang thai kiém

tht, chat lugng ma va moi vin dé dugc phat hién trong qué trinh CI/CD.

4. M6i trudng Dan dung: Trién khai quy trinh 1am viéc vao moi trudng dan dung phan
anh chinh xac mai trudng san xuat. Thyc hién kiém thit va xac thuc bo sung trong moi
trudng dan dyng dé phat hién moi van dé lién quan dén co s§ ha ting, cdu hinh hogc

tich hgp di liéu.

5. Co ché Khéi phuc: Trién khai cic cd ché khoi phuc trong trudng hgp trién khai that
bai ho#c phat hién cac van dé nghiém trong trong mdi trudng san xuat. Dam bao ring
quy trinh lam viéc ¢6 thé nhanh chong dugc khoi phuc vé phién ban 6n dinh trude do
dé giam thiéu thdi gian ngling hoat dong va tic dong dén ngudi dung.

Bang cach két hgp kiém tht va xac thuc xuyén sudt vong ddi phat trién clia cac quy
trinh 1am viéc thong minh, cac t6 chiic c6 thé dam béao d9 tin cdy, tinh chinh xac va
khé ning bao tri ctia hé théng dudc ho trg bsi Al ctia ho. Kiém thi va x4c thuc thudng
xuyén gitp phét hién 161, ngén chin hoi quy va xay dung su tin tuéng vao hanh vi va

két qua cta quy trinh lam viéc.
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Chu6i Suy luan

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
Cach Hoat dong

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub
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Vidu

Noéi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub
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Chuyén ddi ché do
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Gan Vai tro
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Poi twong Prompt
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Structured 10
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B0 viét lai truy van
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Cac Thanh Phan R&i Rac

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Vi tir

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Thurc Hoat bong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Khi nao Str dung

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vidu

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Facade API

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Hoat bong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Loi ich Chinh

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Khi Nao Nén Str Dung

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vidu

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Xac thuc va Uy quyén

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Xtr ly Yéu cau

Noi dung nay khong cé trong phién ban méu sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Pinh dang Phan hoi

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

XU ly L6i va Cac Truéng hop Bién

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Can nhac vé Kha nang M& rong va Hiéu suat

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

So sanh v&i Cac Mau Thiét ké Khac

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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BO Dién Gidi Két Qua

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Hoat bong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Khi Nao Nén Str Dung

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vidu

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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P ?
May Ao

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Hoat bong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Khi Nao Nén Str Dung

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vidu

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Pang Sau Diéu Ky Diéu

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

DPac ta va Kiém thlr

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Pac ta Hanh vi

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Viét Ca Kiém thwr

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vi du: Kiém thir Thanh phan Translator

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Phat Lai Twong Tac HTTP

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Sw Can Thiép cua Con Nguoi
(HITL)

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cac Mau Cap Cao

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Tri Tué Lai

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Phan H6i Thich Ung

Noi dung nay khéng cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Chuyén d6i Vai tro Nguoi-Al

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.


http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi
http://leanpub.com/patterns-of-application-development-using-ai-vi

Su Can Thiép ctia Con Nguéi (HITL) 274

Quy trinh Leo thang

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Thurc Hoat dong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Lgi ich Chinh

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Ung dung thuc té&: Cham séc sirc khée

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Vong phan hoi

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Thurc Hoat bong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Ung dung va Vi du

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Ky thuat nang cao trong Tich hop Phan héi ctia Con nguoi

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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BUc xa thong tin thu dong

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach thirc hoat dong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Hién thi théng tin theo ngir canh

No6i dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Théng bao chu dong

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Théng tin giai thich

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Kham pha tuong tac

Noi dung nay khong c6 trong phién ban mau sch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Lai ich chinh

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

U'ng dung va vi du

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Ra quyét dinh cong tac (CDM)

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach thirc hoat dong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vidu

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Hoc Lién tuc

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Thurc Hoat bong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Ung dung va Vi du

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vidu

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Can nhac vé dao duirc

Noéi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Vai tro chia HITL trong viéc gidm thiéu rdi ro Al

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Tién b Cong nghé va Trién vong Tuong lai

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Thach thirc va Han ché ctia Hé thong HITL

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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X0 Ly Loi Thong Minh

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cac Phuong Phap X{r Ly L6i Truyén Théng

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Chan doan L6i theo Ngir canh

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Thurc Hoat dong

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Ky thuat Thiét ké Prompt cho Chan doan Léi theo Ngir cdnh

No6i dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Sinh ndi dung c6 truy xuat b sung cho Chan doan 16i theo ngir cdnh

Noi dung nay khong c6 trong phién ban mau séch. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Bao cao 16i thong minh

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Phong ngira L6i Du doan

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Thurc Hoat bong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Khdi phuc 16i thdng minh

Noi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Thurc Hoat bong

No6i dung nay khéng cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Giao tiép 16i duwgc ca nhan héa

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach thirc hoat dong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Quy trinh xtr ly 16i thich (rng

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.

Cach Thurc Hoat bong

Noi dung nay khong c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Kiém soat chat lwong

Nbi dung nay khong cé trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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Eval

Noi dung nay khéng c6 trong phién ban mau sach. Ban c6 thé mua sach trén Leanpub

tai http://leanpub.com/patterns-of-application-development-using-ai-vi.
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