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This paper provides an overview of the application of generative artificial
intelligence in the process of software source code generation. Large
language models such as GPT-4, CodeBERT, Codex, and AlphaCode are
helping programmers automate many tasks, including generating code
from natural language descriptions, detecting programming errors,
optimizing code, and improving software maintainability. The study uses
the PRISMA method to analyze scientific literature from Web of Science
during 2021-2025, focusing on important topics and research trends of
Large language models in software engineering. The results show that the
number of articles on this topic increased sharply in 2024, reflecting the
growing interest in artificial intelligence in software development. The
studies also show that Elsevier and IEEE are the two sources of documents
with the largest number of publications in this field. Although generative
artificial intelligence offers many benefits, the study also addresses
important challenges such as code accuracy, error detection, security and
privacy issues. Integrating generative artificial intelligence into the
software development process requires appropriate approaches to exploit
the full potential of this technology. The paper concludes that research on
Large language models in software engineering still has many gaps,
opening up opportunities for new directions of development in the future.
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Bai bao tong quan v (g dung tri tué nhan tao tao sinh trong phat sinh ma
ngudn phin mém, véi trong tm la cac mé hinh ngén nglr 16n nhu GPT-4,
CodeBERT, Codex va AlphaCode. Cac mé hinh nay hd tro lap trinh vién
tu dong hoa nhidu tic vu nhu sinh ma tr mé ta ngdn ngir tyr nhién, phat
hién 15i, t5i wu md va cai thién bao tri phdn mém. Nghién ctru 4p dung
phuong phap PRISMA d& phan tich tai liéu tir Web of Science giai doan
2021-2025, tap trung vao xu hudng va chu d& quan trong trong k¥ thuat
phin mém. Két qua cho thdy sy gia ting manh mé& sb lugng nghién ctru vao
nam 2024, dac biét tur cac nguén Elsevier va IEEE. Du tri tué nhan tao tao
sinh mang lai nhidu loi ich, bai béo ciing dé cap dén céc thach thirc nhu do
chinh x4c ctia m sinh, 18i 40 giac, vin dé bao mat va quyén riéng tw. Viéc
tich horp tri tué nhan tao tao sinh vao phat trlén phan mém doi hoi phuong
phap tlep can phu hgp de khai thac tdi da tiém ning cong nghé. Bai bao ket
luan rang nghién clru vé tri tué nhén tao tao sinh trong k¥ thuat phén mém
van con nhiéu khoang tréng, mé ra co hoi phat trién trong twong lai.
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1. Gi6i thi¢u

Tri tu¢ nhan tao tao sinh (Generative artificial intelligence - GenAl) 14 mdt nhanh cua tri tué
nhan tao, nd tip trung vao viéc tao ra cac dit liu mdi nhu van ban, hinh anh, &m thanh, ma
nguon. .. thay vi phan tich dir liéu, thi n6 s€ hoc cach tao ra cac dit liéu méi dya vao céac dir li¢u da
duogc dao tao trudgc do. Tri tu€ nhan tao tao sinh sir dung cac thuat toan cia hoc may dé phan tich
lugng dit liéu 16n da dugc dao tao trude do, hiéu cac mau va tuong quan trong dit li¢u da dugc dao
tao, qua do n6 co thé tao ra cac dir liéu tuong ty trudc d6 ma khong hoan toan giong nhau.

Tri tu¢ nhéan tao tao sinh mang lai nhiéu loi ich quan trong, bao gom kha nang tao ra dir li¢u
moi, ty dong hoa cac tac vu lap di lap lai, tiét kiém thoi gian, hd tro ra quyét dinh, giai quyét cac
vén dé phuc tap, ciing nhu thuc day d6i moi sang tao trong nhiéu linh vuc khac nhau. Tuy nhién,
trong bdi canh hién nay, viéc phat trién va trién khai cac mé hinh tri tué nhan tao, didc biét 1a cac
md hinh ngén ngir 16n (Large Language Models - LLMs) dang dat ra nhing thach thirc déng ké.
Cu thé, chi phi dao tao ciac md hinh nay rét cao, dong thoi tiém 4n cac rii ro lién quan dén viéc
xu ly thong tin nhay cam trong céc linh vuc nhu y té, tai chinh va thuong mai dién tu.

Bai bdo nay nham muc dich nghién ctru tong quan vé viée st dung GenAl trong linh vuc ky
thuat phan mém. Cac nha phat trién phan mém, kiém thir phin mém co thé sir dung mé hinh ngon
ngir 16n trong cac pha phat trién, xay dung. Sir dung LLMs trong linh vuc ky thuat phan mém 1a
co hoi dé giup cho cac cong ty phat trién phan mém, cac nhom nghién ctru trién khai duoc nhanh
chong, giam thiéu ngudn nhan lyc, tai chinh.

Cac m6 hinh ngén ngir 16n dang tao ra budce tién dot pha trong k¥ thuat phan mém, dic biét
trong cac tac vu lién quan dén ma nguon nhu sinh mé, stra 161, kiém thir, danh gid ma [1] - [3]
va danh gi4 tong quan LLMs trong linh vuc gido duc, phap 1y [4], [5]. Nhiéu nghién ctru gan day
d3 khao sat toan dién kha nang ciia LLMs trong cac bdi canh nay, tir cac khung phan tich mé hinh
[6] dén phan loai thach thirc va dinh huéng twong lai [3]. Cac md hinh nhu ChatGPT va Copilot
da dugc ung dung rong rai nho kha nang hd trg 1ap trinh theo thoi gian thyc [7], [8]. . Tuy nhién,
bén canh tlem nang 16n, cac van dé nhu do chinh xéc, tinh minh bach va d¢ tin cdy van 1a nhiing
thach thirc can giai quyét [6], [9], [10]. Cac nghién ctru da chi ra rang viéc ap dung LLMs trong
c4c tic vu quan trong nhu sira 16i hay danh gia ma doi hoi phai c¢6 cac tiéu chuin danh gia va xac
thyc rd rang [7]. Du vay, cac két qua thyc nghiém va danh gia gan day cho thdy LLMs van la
huéng di day hta hen trong phat trlen phan mém dua trén tri tué nhan tao (Artificial intelligence
— AD) [1], [3]. Bai bao nay nhiam téng hop va phan tich cac xu huéng nghién ciru tiéu biéu lién
quan dén tng dung LLMs trong ky thuat phan mém hién nay.

Dé giai quyét cac van dé néu trén, cac nhom nghién ctru, nha khoa hoc da néu, trinh bay tiém
nang, co hdi, kho khan, thach thic ddi voi viée s dung phén tich tong quan vé& tri tué nhan tao
tao sinh trong linh vuc ky thudt phan mém qua cac cau hoi:

Cau hoi 1: S6 lugng bai bao nghién ctru trong co sé dit li€u tap chi, hdi thao ddi véi viée st
dung tri tu¢ nhan tao tao sinh trong linh vyc ky thuat phﬁn mém thay d6i nhu thé nao?

Cau hoi 2: Nhitng tir khoa nao xuét hién thuong xuyén nhat vé st dung tri tué¢ nhan tao tao
sinh trong linh vyuc k¥ thuat phén mém cua kho dit liéu tap chi, hoi thao?

Cau hoi 3: Nhing chii dé nghién ciru quan trong nhét trong viéc st dung tri tué nhan tao tao
sinh trong linh vic k§y thuat phan mém la gi?

Céu hoi 4: Nhitng khoang tréng va linh vuc cho nghién ctru trong twong lai 1a gi?

Viéc tra 11 cac cau hoi nghién ciru & phia trén s& gitip cho cac nha phat trién phan mém c6
duoc nhitng géc nhin co ban dé tiép can theo tri tu¢ nhén tao tao sinh trong linh vuc k¥ thuat
phan mém. Cac khoang tréng trong nghién ctru hién tai c6 thé mo ra nhimg hudng di méi cho cac
nha nghién ctru trong tuong lai.

2. Phuwong phap nghién ciru
Bai viét sir dung phuong phap nghién ciru tong quan PRISMA (Preferred Reporting Items for
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Systematic Reviews and Meta-Analyses). Nhom nghién ctru s€ 4p dung phuong phép tong quan
hé théng PRISMA dé thuc hién viéc tim kiém va thong ké céac bai bao khoa hoc tur cac co s¢ dix
lidu nhu Scopus, Google Scholar, IEEE Xplore... bang cach sir dung cac tir khoa cu thé. Sau do,
cac bai bao khong dap ung ti€u chi lya chon s€ dugc loai trir khdi danh sach nghién ctru. Phuong
phap PRISMA c¢6 cac céc tiéu chi danh gia chat lugng trong nghién ctru, minh hoa sO luong cac
bai bdo ¢ timg giai doan (tim kiém, sang loc, du diéu kién va lya chon phén tich), trich Xudt céc
tir khoa, qudc gia dé dwa ra dugc phan tich tong quan chi tiét gitip nghién ctru vién co thé danh
gia d6 tin cdy cua cac nghién ctru trudce khi sir dung ching trong nghién ctru cia minh.

2.1. Nguon tim kiém

Nghién ctru nay hoan toan duya trén Web of Science (WoS) nhu mot ngudn tim kiém chinh dé
thu thap di liéu. WoS 1a mot nén tang cung cr?ip co 6 dit liéu hoc thuat manh mé, hd tro tim kiém
va truy xuét cac tai liéu nghién ciru khoa hoc c6 gia tri. Hé thong nay gitip cac nha nghién ctru
tiép can nhanh chéng véi nhimg cong trinh quan trong, theo doi xu hudng nghién ctru hién tai,
danh gia muc do anh huong cua bai bao dua trén s6 lan trich dan, dong thoi mo rong co hdi hop
tac khoa hoc. Nho cac cong cu phan tich hién dai, WoS khong chi hd tro viée tim kiém ma con
gitp dinh huéng nghién ctru mot cach chinh xac va kip thoi. Diéu nay dam bao rang nghién ctru
6 thé téng hop va danh gia thong tin mdt cach toan dién tir cac nguén dir lidu chat lugng cao,
phtt hop véi viée phan tich thu muc va tong quan tai liéu c6 hé thong. Han ché cia WoS 1a khong
bao gom ngudn dit lidu mé nhu Google Scholar hay céc bai bao chua dwoc xuat ban chinh thirc.
2.2. Tiéu chi tim kiém va diéu ki¢n

Tac gia lya chon cac bai bao dé phan tich tong quan tir co s& dit liéu tap chi, hoi thao trong
linh vye k¥ thut phan mém tng dung Generative Al Ti€u chi lya chon bai bao gom:

i) Thuat ngir tim kiém: it nhit mot thuat ngir lién quan dén Generative Al (GenAl), Large
language Models, Code, Software Engineering (SE) phai xuét hién trong tiéu dé bai viét;

ii) Thuat ngir “Generative AI”, Software Engineering (SE), Large language model;

iii) Loai trir nhimg bai bao dugc xudt ban tir 2020 trd vé trudc;

iv) Thuc hién loai trir nhirng bai bio khong lién quan giita GenAl va K§ thuat phan mém.

Qua qué trinh tim kiém va sang loc dit liéu véi tong s6 503 bai bao, thuc hién tong hop cac bai
b4o lién quan dén tiéu chi trén con lai 225 bai dua vao phan tich voi thoi gian xudt ban cc bai
béo, nghién ciru tir nam 2021 dén 2025.

Hinh 1 mé ta ludng thong tin qua cic giai doan khac nhau dé danh gia hé thong va sir dung
phuong phap PRISMA. Trong d6 Identification 13 s lwong bai bao dugc tim kiém, Screening
thuc hién sang loc theo cac ti€u chi cua tac gia, Eligibility — lya chon céac bai bao du diéu kién
truy cap, Included — giai doan lua chon s6 liéu bai toan nghién ciru.

Records identted from o  Records removed belore screeriny 3
Databases (n = 503) Ouplcate records (n = 201)

idertécaton

A
Records screened ol Records excluded
(n = 302 (n = 50;

- v )
'g [ Reports sought for retrieval Roports nol retreved
(n=252 l_" n=7

A 2
Reports asseased for ebgbity Reports excluded
(n = 245 L (n = 20]

v

3 New studies included in review
(n = 225

Hinh 1. Biéu do thé hién st di chuyén ciia thong tin qua cdc giai doan khdc nhau ciia mot danh gid hé thong
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3. Két qué va ban luan

3.1. 86 lwong bai bdo nghién civu trong co sé div liéu tap chi, hji thio déi véi vigc siv dung
LLMs trong linh vuc ky thudt phan mém thay doi nhw thé nao?

Biéu d6 Hinh 2 cho thiy tong quan phan phdi sé lugng cac tai liéu sir dung vé mé hinh ngon
ngit 16n trong linh vyc k¥ thuat phan mém tir nam 2021 dén 2025. Vi tong s6 bai duge phan tich
1a 225, s6 lugng céac bai bao dwoc phan bd khong ddng déu, cac linh vuc nay phét trién cham
trong giai doan tir 2021 dén 2023 véi s6 luong lién quan trong co s dit liéu tim kiém tir 32 dén
37 bai, dén nam 2024 cac dir liéu xuit ban lién quan dén tir khoa tang dot bién 1én dén 114 bai.
DPau nam 2025 c6 5 bai vé linh vuc duge cong bo.

S8 lwgng bai tir ndm 2021 dén 2025

120 114

100
80
60

40 32 33

20

nam 2021 nam 2022 nam 2023 nam 2024 nam 2025

Hinh 2. S6 liegng bai bdo, dn pham dwoc xudt ban theo nam tir 2021 dén 2025
Bang 1. Cdc bai bdo Vvé sir dung tri tué nhdn tao tao sinh vé linh vurc phdn mém, ma nguén
duwoc xuat ban trén cdc tap chi

Nguon tap chi S6 Irgng bai bao
Elsevier 50
IEEE 47
Springer 36
Assoc Computing Machinery 17
Cac tap chi khac 75

Tir Bang 1, ta thiy rang Elsevier dong gop nhiéu bai viét nhat co lién quan dén mo hinh ngén
ngit 16n, k¥ thuat phﬁn mém, tri tué nhan tao voi 50 bai, chiém ty 1€ 22% bai dugc phéan tich.
Dung thir 2 14 IEEE v6i 47 bai, chiém 21%. Dung thi 3 1a Springer v6i 36 bai, chiém 16%. Cac
tap chi, hoi thao con lai gin twong dwong nhau. Két qua nay cung cép thong tin hitu ich cho cac
nha nghién ciru vé LLMs trong céc linh vuc vé ky thudt phan mém, Al, ChatGPT... Ty 1¢ 22%
cac cong bd xudt hién trén cac tap chi uy tin c6 thé dugc 1y giai bi ba nguyén nhan chinh. Thir
nhét, cic nghién ctru trong linh vuc ndy c6 tinh méi cao va chira ham luong hoc thudt dang ké.
Thir hai, phan 16n cac nghién ctru dang dong vai trd quan trong trong viéc thuc déy cac huéng
phat trién cua cac nhém nghién ciru quy mé nho. Cudi cung, chat lugng hoc thuat cao ciia cic
nghién cuu da dugc céac tap chi khoa hoc ghi nhén thong qua viéc cong nhan nhitng dong gop
thiét thuc cho cong ddng nghién ciru.

Tir Bang 2, ta c6 thé thiy riang bai bio nghién ciru “Deep Learning for Code Intelligence:
Survey, Benchmark and Toolkit” dang trén Assoc Computing Machinery cia nhoém tac gia Wan
va cong su [1] duoc cac nha khoa hoc quan tdm va trich dan nhiéu nhét véi s luot trich dan 1a
309 trong co s& dif liéu ciia WoS. Diéu nay cho thiy vi tri va tim quan trong ciia cong trinh cua
ho trong linh virc nay. Céc bai viét khac nghién ctru vé LLMs trong linh vuc k¥ thuat phan mém
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cling dugc lugng trich dan 16n nhu “: A Model-Based Universal Analysis Framework for Large

Language Models” [6]; “Decoding ChatGPT: A taxonomy of existing research, current

challenges, and possible future directions” [7]. Bai viét ciia cac tac gia con lai co s6 luong trich

dan cao cho thdy sy quan tim va tinh mé&i ciia van dé nay.

Bang 2. Top 05 bai bao co 56 lwot dwoc trl'gh dz?n nhiéu nhat trong co so dir liéu co lién quan dén linh viee
ky thudt phan mém, tri tué nhdn tao tao sinh

Tén bai bao Luot dugc
trich din
Deep Learning for Code Intelligence: Survey, Benchmark and Toolkit [1] 309
LUNA: A Model-Based Universal Analysis Framework for Large Language Models [6] 253
Decoding ChatGPT: A taxonomy of existing research, current challenges, and possible 227
future directions [7]
A Systematic Review of AI-Enabled Frameworks in Requirements Elicitation [11] 184
Software Testing with Large Language Models: Survey, Landscape, and Vision [2] 164

3.2. Nhiing tir khod nao xudt hién thuwong xuyén nhit vé sir dung tri tué nhén tao tao sinh
trong linh vwc ky thudt phan mém ciia kho div liéu tap chi, hgi thdao?

Hinh 3 trinh bay ban dd truc quan vé cac xu hudng nghién ciru, dugc tao bang phin mém
VOSviewer, nhiam phan tich mdi quan hé giita linh vyc k¥ thuat phdn mém, mé hinh ngdn ngir
16n va tri tué nhan tao trong giai doan tir ndm 2021 dén 2025. Két qua lap ban dd cho thiy cac
cum chu dé trong tam, phan anh mirc d¢ anh hudng cua tri tu¢ nhan tao, dac biét 1a tri tué nhan
tao tao sinh, ddi véi linh vuc ky thuat phén mém...

iger chatgpt
o todeg@raton e -
targe xan‘ models large language models
g e
@ indaineigence @ oificatinteligence
cades codes
software engineering | software@figineering
equirements engineering solgre reguiremed@engiibecing, soRgpre omputstons rmode ng
sk @isis
machinglaming | manogoming b
coosiing
o @ o
N o

A, VOsview -

Hinh 3. Cdc linh vuc nghién ciru lién quan giita ky
thudt phan mém, tri tué nhdn tao tao sinh va tri tué

nhan tao
6‘}; Verify selected keywords
Selected Keyword Occurrences t‘:":"‘;:‘: v
(] large language models 40 17
v artificial intelligence 27 83
@ software engineering 29 75
v codes 16 70
(] chatgpt 2 66
v task analysis 15 3
(] software 15 [
v natural language processing 24 55
chatbots 7 2
v training 9 2
code genenation 10 40
v prompt engineering 10| 37
@ source coding 6 33
v machine leaming 16 2
] software development management 6 30
v computational modeling 7 2
[ ] data models 5 27
v requirements engineering 14 23

Hinh 5a. Tir khéa dwoc trich xudt tir céc ndi dung tom tait
cua cac bai bao lién quan den Ky thudt phan mém, tri tué
nhan tao, tri tué nhan tao tqo sinh

i vosviewer - —

Hinh 4. Sy phdn b6 theo ndm cdc linh viec nghién
ctru lién quan dén ky thudt phan mem, tri tué nhan
tao tqo sinh va tri tué nhan tao

Hinh 5b. Ddm mdy tir khéa duoe trich xudt tir cde bai
bao lién quan den Ky thudt phan mem, tri tué nhan tqo,
tri tué nhan tqo tqo sinh
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Hinh 4 minh hoa su phén bd theo thoi gian cta cac chu dé& nghién ctru c6 mbi lién két chat
ch&, phan 4nh murc d6 quan tdm va sb lwong cong trinh khoa hoc trong céc linh vyc nhu ky thuat
phan mém, mé hinh ngdn ngit 16n va tri tué nhan tao. Pdng thoi, Hinh 4 ciing thé hién sy két ndi
v6i cac chu dé lién quan khac nhu 1ap trinh, sinh ma ty dong, phan tich nhiém vy va ma nguén. .

Hinh 5a va 5b thé hién nhiing tir khoa xuat hién thuong xuyén nhat nhu mé hinh ngdn ngit 16n
(LLMs) v6i tong s6 117 lan; Arfiticial intelligence v6i 83 lan; Software Engineering v6i 75 lan,
code véi 75 lan...

3.3. Nhitng chii dé nghién ciru quan trong nhit trong viéc siv dung tri tu¢ nhan tao tao sinh
trong linh vwc ky thudt phan mem la gi?

Hinh 6 nhan manh viéc téng hop céc tir khoa di dwoc sir dung trong cac nghién ctru giup cho
ngudi doc hiéu rd hon vé nhitng moi quan hé giira cac tir khoa nay. Tir bang phén tich ¢6 cac cum
tap trung ndi dung Ky thuat ph?m mém, ChatGPT, thdm dinh, x4c minh... nhu sau: Cum sd 1
(Cluster 1) v6i 9 muc, cum $6 2 (Cluster 2) voi 7 muc, cum $6 3 (Cluster 3) véi 7 muc,... Tu
khod "Large language models" ¢ tan sudt xuét hién cao nhat v6i 117 lan, tir khoa “Arfiticial
intelligence” dlrng thir 2 véi 83 14n xuét hién, tir khoa “Software Engineering” dung thtr 3 véi 75
1an xuat hién... Nhitng chii d& nay c6 thé 1a nhimg hudng nghién ciru quan trong trong tuong lai
dé tdi uu hoa strc manh cua tri tu¢ nhan tao tao sinh trong linh vyc Ky thuat phé‘ln mém, phat sinh
ma nguon,....

eal «
large lanw models
dawors
fware development managemen

P artificialintelligence
® :

software engineering

requirementsengineering sofifare

machinglearning

deep @rming

Hinh 6. Phén tich sy xudt hién ciia tir khéa
3.4. Nhitng khodng tré'ng va linh viwee cho nghién ciru trong twong lai la gi?

Tri tu¢ nhan tao tao sinh da dugc nghién ciru & mic do trung binh tir 2021 dén 2023 nhung
dén nam 2024, 2025 da dan dan phat trién manh, nhung van con mot s6 han ché va thach thuc
can phai vuot qua. Bang 3 chi ra tan suét cac han ché, thach thirc cua tri tué nhén tao tao sinh, k¥
thuat phén mém duoc néu trong céc 4n phém.

Bang 3. Tan sudt cdc han ché dwoc chi ra trong cdc an pham

Han ché/ thach thirc An phim tham khio
Khoéng nam bat dugc mot sO bao mat nhat dinh [2],[11]
Khong khai quat hoa va lap trinh cac ngon ngir khac [11]
Dung lugng bd nhd [12]
Panh gia chat luong [13], [14]
Noi dung sai 1éch [8], [15], [16]
Phuong phap tiép can [17]-119]
Méi quan tdm v& kha ning tai san xudt [2]

Nhitng han ché nay cho thay van con nhiéu thach thirc trong viéc phat trién va ung dung Al,
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doi hoi cac giai phap t6i wu hon dé nang cao hleu qua va dg tin cdy cua hé thong Qua cac thong
tin néu trén co6 the thay dé tai “Tong quan vé ung dung tri tué nhén tao tao sinh trong qua trinh
phat sinh ma ngudn phan mém’ " 1a mot huong nghién ctru méi, cp thiét.

Nhom nghién ctru ciing dé xuat mot so giai phap dé nang cao hiéu qua tng dung tri tué nhan
tao tao sinh trong qua trinh phét sinh ma ngudn phan mém néi riéng ciing nhu linh vuc k¥ thuat
phin mém noi chung la: Cai tién cac thudt toan bao mat Al ap dung k§ thuat ma hoa dir liéu, xac
thuc da yéu t va tang cudng co ché giam sat an toan thong tin; Téi wu hda md hinh bang phuong
phap nén trong so (quantization, pruning) va st dung kién tric mé hinh nhe hon nhu distillation
models; Phét trién mo hinh da ngon ngir bang cach mo rong tap dir lidu huin luyén, két hop k¥
thuét fine-tuning trén nhleu ngit canh lap trinh khac nhau; Chuan hoéa quy trinh huan luyén va thu
nghiém, st dung cac nén tang Al c6 kha ning tai tao két qua va cong b ma ngudn mé dé dam
bao tinh minh bach; Xay dung cic bo tiéu chi danh gia khach quan, st dung phuwong phéap kiém
thir chéo (cross-validation) va tich hop danh gia cta chuyén gia dé xac minh d6 chinh xac.

4. Két luan

Bai viét nay cung cip mot nghién ciru tong quan vé tmg dung tri tué nhan tao tao sinh trong
linh vuc cong nghé phan mém, tip trung phan tich va danh gia cac bai bao, tai liéu lién quan dén
viée sir dung GenAl trong giai doan tir nam 2021 dén nam 2025. Két qua nghién ctru cho thiy, tir
nam 2021 dén 2023, s6 lugng nghién ciru vé GenAl con han ché, chi chiém khoang 45%, nhung
da co sy gia tang dot bién vao nam 2024 dat 51%, dic biét trong cac linh vyc nhu k¥ thuat ph?m
mém, kiém thtr, ChatGPT va kiém dinh.

Céc tap chi va hoi thao hang dau trong linh vuc ndy bao gdm Elsevier va IEEE, trong d6 bai
bao "Deep Learning for Code Intelligence: Survey, Benchmark and Toolkit" duoc trich dan 309
lan, tré thanh mot trong nhitng nghién ctru ¢6 anh hudng 16n nhét vé tri tué nhan tao tao sinh
trong k¥ thuat phan mém. Ngoai ra, cac nghién ctru vé tri tué nhén tao tao sinh trong céc linh vuc
nhu k¥ thuat phdn mém, kiém dinh, gido duc va ChatGPT chii yéu duoc cong bb tai cac hoi nghi
va tap chi c6 uy tin.

Tuy nhién, van con nhiéu khia canh cua tri tué nhén tao tao sinh trong k¥ thuat phﬁn mém va
ChatGPT chua dugc phan tich sau trong cac nghién ciru trude day. Bai téng quan nay khong chi
giup nhan di¢n nhiing khoang trong nghién cru ma con dong vai trd quan trong trong viéc dinh
huéng cac nghién ctru twong lai vé tri tué nhan tao tao sinh trong linh vic cong nghé phan mém.

Loi cam on

Nghién clru nay dqu hd tro boi dé tai T2025-07-03 dugc thuc hién tai Truong Pai hoc Cong
ngh¢ Thong tin va Truyén thong — Pai hoc Thai Nguyén, Thai Nguyén, Viét Nam.
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