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Abstract

Large Language Models (Large Language Models - LLMs) are large deep learning models, pre-trained with large
amounts of data. This study provides a comprehensive survey of LLM adoption in the field of software engineering
from January 2017 to December 2023. We explore the emerging field of Large Language Modeling in Software
Engineering and propose extended research formulations on applying LLMs to solve technical problems facing
software engineers. must face to face. The outstanding characteristics of LLMs bring creativity and innovation to
many applications in Software Engineering scope, including installer, design, requirements management,
debugging, regenerative architecture, optimization performance, chemical documentation and analysis. However,
these emerging properties also pose significant technical challenges; We need techniques that can reliably
eliminate incorrect solutions, given limitations such as simulation bias. This survey highlights the important role

of developing and developing a reliable and effective LLMSs based Software Engineering exploitation.
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Tom tat

Cac mo hinh ngén ngir 1on (Large Language Models -
LLMs) 1a mé hinh hoc sau quy mé 1én, duoc huin
luyén trude trén luong dir licu khong 16. Nghién ciru
nay cung cip mot khao sat toan dién vé viéc img dung
LLMs trong linh vyc k¥ thuat phan mém tir thang
1/2017 dén thang 12/2023. Chung t6i kham pha linh
viue m&i ndi Mo hinh Ngén ngit Lon trong K§ thuat
Phan mém (LLMA4SE) va d¢ ra nhimng thach thire
ngh1en ctru mo rong khi ap dung LLMs de giai quyet
cac van dé ky thudt ma cac ky su phan mém phai d6i
mit. Dic tinh ndi bat cia LLMs mang lai tinh sang tao
va dot pha cho nhleu ng dung trong pham vi K thuét
Phan mém, bao gom 1ap trinh, thiét k&, quan ly yéu cau,
stra 16i, tai cu trac, toi wu hi¢u nang, tai liéu hoa va
phan tich. Tuy nhién, nhitng ddc tinh méi ndi nay ciing
dit ra nhing thach thic k¥ thuat dang ké; chung ta can
céc ky thuat co thé dang tin cay loai bo cac giai phap
khong chinh xac, chang han nhu hién twong mé phong
sai léch. Khao sat nay nhan manh vai trd quan trong
ctia viéc phat trién va trién khai K§ thuat Phin mém
dya trén LLMs dang tin cdy va hiéu qua.

Chir viet tat

LLMs Large Language Models

SE Software Engineering

PRISMA  Preferred Reporting Items for
Systematic Reviews and Meta-
Analyses

RNN Recurrent Neural Network

Al Artificial Intelligence

1. Phian mé déu

Céac mo hinh ngdn ngit 16n (LLMs) ¢6 tac dong nhiéu
dén cac linh vuc vé cong nghé thong tin trong d6 bao
gom cé k¥ thudt phan mém[1], [2]. Nhiéu nghién ciru
va cc xuat ban vé md hinh ngdén ngir 16n trong linh
vue k¥ thuat phan mém véi nhiéu cach tiép can, giai
phép khac nhau. LLMs trong linh vuc SE dang lam mo
ranh gi6i ngdn ngtr gitta con ngudi tao va ngdn ngir do
may tao ra.

Bai bao nay nhim muc dich nghién ctru tong quan vé
viéc sir dung cac mo hinh ngdn nglt 16n (LLMs) trong
linh vyc ky thuat phin mém. Cac nha phat trién phan
mém, kiém thir phan mém c6 thé sir dung LLMs tmg
dung trong cac pha phat trién, xdy dung. St dung
LLMs trong linh vyc k¥ thuat phan mém 1a co hoi dé
gitip cho cac cong ty phat trién phan mém, cac nhom
nghién ctru trién khai dwoc nhanh chong, giam thiéu
ngudn nhén lyc, tai chinh.

Pé giai quyét cac van dé néu trén, cac nhom nghién
ctru, nha khoa hoc dé néu, trinh bay tiém ning, co hoi,
kho khan, thach thirc ddi voi viée str dung LLMs trong
linh vyc k¥ thuat phﬁn mém. Diéu nay duoc thé hién
thong qua nhiéu bai bao nghién ctru téng quan, Gng
dung lién quan dén LLM:s trong linh vyc k¥ thuét phan
mém nhu: Nhom téc gia Lenz Belzner, Thomas Gabor
& Martin Wirsing, nam 2023 véi nghién cuu “K¥ thuat
phan mém hd trg mé hinh ngdn ngir 1on: Trién vong,
thach thirc va nghién ciru dién hinh™[1], dédnh gia cac
mo hinh ngdn ngir 16n dwoc dao tao vé Code[2], Kha
nang ndi bat ciia cac mo hinh ngdn ngit[6], Hudng t6i
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sy hiéu biét vé cac mé hinh ngdn ngir 16n trong cac
nhiém vu codng nghé phan mém[9].

Do vy, bai bao nay nhdm giai quyét van dé trén bing
cach phéan tich thu muc cac bai bao khoa hoc vé viéc sur
dung LLMs trong linh vyc k¥ thut phan mém:

Cau hoi 1: Sb luong bai bao nghién ctru trong co so dit
liéu tap chi, héi thao ddi voi viée sur dung LLMs trong
linh vye k thuat phan mém thay d6i nhu thé nao?
Cau hoi 2: Nhitng tir khoa nao xuat hién thuong xuyén
nhit vé sir dung LLMs trong linh vyc k¥ thuat phan
mém cua kho dit lidu tap chi, hoi thao?

Cau hoi 3: Nhimng chu dé nghién ctru quan trong nhat
trong viéc st dung LLMs trong linh vuc k¥ thudt phan
mém la gi?

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

Viéc tra 101 cac cau hdi nghién clru ¢ phia trén s& giup
cho céc nha phat trién phan mém c6 dwoc nhiing goc
nhin co ban dé tiép can theo LLMs trong linh vuc ky
thuat phan mém. Cac nha nghién ctru méi c6 thé tim
dugc nhitng dinh hudng nghién ctru méi trong tuong
lai thong qua cac khoang trong trong nghién ctru.

2. Phuwong phap nghién ciru

Bai viét st dung phuong phap nghién ciru téng quan
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses). PRISMA cung cap mot
ké hoach lam viéc dé thuc hién phén tich cac bai bao
khoa hoc mot cach c6 hé théng va minh bach, giup
nghién ctru vién c6 thé danh gia do tin cdy cia cac
nghién ctru trude khi st dung chung trong nghién ctru
cua minh.

2.1 Nguén tim Kiém

Nghién ctru nay chu yéu sur dung Google Scholar nhu
ngudn tim klem chinh dé thu thap dir lidu. Google
Scholar cung cap kha niang tim kiém linh hoat, cho
phép truy cip vao ban sao s6 hodc bai bao truc tuyén.
Su linh hoat nay khong chi nhanh chéng thu thép thong
tin ma con giup dam bao tinh da dang va phong pht
ctia ngudn dit liéu. Bang cach nay, nghién ciru dat dugc
sy toan dién trong viéc danh gia va tong hop thong tin
tir cac ngudn da dang trén Google Scholar.

2.2 Tiéu chi tim kiém va diéu kién

Tac gia lva chon cac bai bao dé phan tich tong quan tir
co sO dir liu tap chi, hdi thao tim kiém baoi Google
Scholar. Tiéu chi lya chon bai bdo: i) Thudt ngli tim
kiém: it nhat mot thudt ngit lién quan dén Large
Language Models (LLMs), Software Engineering (SE)
phai xuat hién trong tiéu dé bai viét;

i) Thuat nglr “Large Language Models” va “Software
Engineering”.

DPé duoc dua vao danh sach cudi cung dé thuc hién
phan tich, danh gia, cac bai bao can phai dam bao mot
sO yéu cau thém nhu sau:

« Thoi gian: bai bao duoc cong bd tir 2017 t6i nay

« Ngon ngi: bai bao duoc viét bang tiéng Anh, tiéng
Viét

« Kha nang truy cap: bai bao c6 thé truy cap toan vin
Nhirng bai bao c6 mot trong cac yéu tb sau s& bi loai
khoi danh sach:

VCCA-2024

« Bai bao khong viét bang tiéng Anh hodc tiéng Viét
* Bi bao xuit ban trudc nam 2017
« Bai b4o lién quan dén Software Engineering va ngugc
lai nhung khong lién quan dén LLMs.
H. 1 m6 ta ludng thong tin qua cac giai doan khac nhau
dé danh gia hé théng va st dung phuong phap
PRISMA. Vi tdng s6 4260 tiéu dé dugc tim thay, loai
b6 lan 1 vé tiéu dé 2009 bai; loai bo lan 2 khong phu
hop véi chu d& 1246 bai; loai bo 1an 3 khong xem dugc
toan vin 830 bai; loai bo 1an 4 voi ndi dung tong quan
khong phu hop( Reasonl= 3 bai) va ndi dung toan van
khong phu hop (Reason2= 424 bai).

Cudi cling, 48 bai da duoc dua vao nghién ciru nay
dé danh gia, phan tich.

Xac dinh cac nghién ciru mdi thong qua co s& diF liéu

Bai bdo duoc xéac dinh tir:

’ Google Scholar (n = 4,260)

Bai béo loai b trudc khi doc tiéu dé:
Bai bao triing 13p (n = 2,009)

Kham pha

Bai bao khdng phli hop véi chii d&
(n=1.246)

I

’ Bai bdo xem duoc toan van

(n=1,308)

l

Bai bdo di diéu kién
(n = 475)

Bai bao khdng xem duoc toan van do tinh phi
(n=2830)

Sang loc

Bai bdo duoc so duyét
(n=2251)

Bai béo bi loai trir:
NGi dung tong quan khdng phil hop (n = 3)
NGi dung toan van khong phi hop (n = 424)

Bai bao duoc phan tich cudi ciing

S6 bai cubi

H. 1 Biéu do thé hién sw di chuyén ciia thong tin qua cdc giai
doan khac nhau cia mot danh gia hé thong

3. Két qua va thao luan

3.1 S6 lwong bai bao nghién ctru trong co sé dir liéu
tap chi, hdi thao ddi véi viée sir dung LLMs trong
Iinh vue ky thuat phén mém thay dbi nhw thé nao?
Biéudo H. 2 cho thay tong quan vé phén phdi s6 lugng
chc tai liéu vé sir dung vé Large language models trong
linh vyc Software Engineering tir nim 2017 dén nam
2023. Vi tong s6 bai dugc phan tich 1a 48 v6i s6 lugng
cac bai bao duge phén bd khong dong déu, cac linh vuc
nay phat trién cham tir giai doan tir 2017 dén 2022 voi
s0 lugng lién quan trong co s¢ dir liéu tim kiém 1a duoi
5 bai, dén nam 2023 cac dir liéu xuét ban lién quan dén
tir khoa dot bién ti da 1én dén 38 bai.

Céc xu hudng xuat ban hién nay vé thoi gian duoc tim
kiém tir 2017 dén 2023:

S6 lweng bai xuat ban theo ndm
40
30
20
10

0

2016 2018 2020 2022 2024

H., 286 lwong bai bao, sach dwoc xudt ban theo nam tir 2017
den 2023
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Bang 1: Bang s6 liéu cdc bai bao vé sir dung Large language
models trong cdc linh vuc vé ky thudt phan mém, ty dong hoa,
kiém thu, tri tué nhan tao

Nguon tap chi So
lwong
bai
bao
arXiv preprint [3], [4], [5], [61, [7], [81. [9], 25
[10], [11], [12], [13], [14], [15], [16], [17],
ElB] [19], [20], [21], [22] [23], [24], [25],
26], [27

IEEE [28], [29], [30], [31], [32], [33], [34], 9
[35], [36]

Proceedings of the 31st ACM Joint 2
European Software Engineering Conference

and Symposium on the Foundations of
Software Engineering[37], [38]

Design, Automation & Test in Europe 1
Conference & Exhibition [39]

AIChE Journal [40] 1
Chi conference on human factors in 1
computing systems extended abstracts [41]

Forecasting [42] 1
International Conference on Bridging the 1

Gap between Al and Reality [43]

International Conference on Machine 1
Learning [44]

Meta-Radiology [45] 1
Nature [46] 1

Proceedings of the 16th ACM SIGPLAN 1
International Conference on Software
Language Engineering [47]

Proceedings of the 2022 ACM Conference 1
on International Computing Education
Research-Volume 1 [48]

Proceedings of the 2023 ACM SIGSAC 1
Conference on Computer and
Communications Security [49]

Proceedings of the 36th Annual ACM 1
Symposium on User Interface Software and
Technology[50]

Tt Bing I trén, ta thdy rang arXiv preprint dong gop
nhiéu bai viét nhat c6 lién quan dén Large language
Models, Software Engineering v&i 25 bai co ty 1€ 52%
bai dugc phan tich. Bung thir 2 1a IEEE véi 9 bai c6 ty
1¢ 1a 19%. Cac tap chi, hdi thao con lai gf?ln tuong
duong nhau. Két qua nay cung cép thong tin hitu ich
cho céc nha nghién ciru vé LLMs trong céc linh vic vé
k¥ thuat phan mém, AI, ChatGPT...Ty 1é cong bd trén
nén tang Arxiv, mot co sé dit liéu dién tir dang tién in
4n, khong trai qua qua trinh phan bién ngang hang,
chiém 52% c6 thé duoc giai thich boi ba 1y do chinh.
Thir nhét, cac cong b6 nay déu rit méi, chua dugce cac
tap chi uy tin chip nhan xuit ban. Thir hai, cac tac gia
mong mu6n nhan dugc nhimg nhan dinh tir cong dong
trude khi xudt ban chinh thirc. Cudi cing, Tuyén bd
cht quyén vé linh vyc nghién ctru cua cac tac gia va
nhom tac gia.

Tir Bing 2, ta ¢6 thé thiy rang bai bao nghién ciru
Evaluating Large Language Models Trained on Code
dang trén arXiv preprint cia nhém tac gia Mark Chen
va cong su duogc cac nha khoa hoc quan tam va trich
dan nhiéu nhét véi s6 luot trich dan 1a 1385 trong co s¢

VCCA-2024

dir liéu cua Google Scholar [24]. Piéu nay cho thiy vi
tri va tdm quan trong ciia cong trinh cua ho trong linh
vue ndy. Céac bai viét khac nghién ctru vé LLMs trong
linh vyc k¥ thuat phdn mém ciing dugc lwong trich dan
16n nhu “Summary of chatgpt-related research and
perspective towards the future of large language
models”’[44]; “Large language models encode clinical
knowledge” [45]. Bai viét clia cac tac gia con lai ¢ s6
lugng trich dan bang 0 hodc 1, cho thdy chua c6 nhiéu
ngudi quan tim dén bai viét ciia tac gia.

Bang 2. Top bdi bdo c6 s6 lwot duoc trich dan nhiéu nhdt
trong co 5o dit liéu co lién quan dén Large language models

A s Luwgt
Tén bai bao dwoc
trich
din
Evaluating Large Language Models 138
Trained on Code 5
Summary of chatgpt-related research and 295
perspective towards the future of large
language models
Large language models encode clinical 258
knowledge
Expectation vs. experience: Evaluating the 235
usability of code generation tools powered
by large language models
Progprompt: Generating situated robot task 220
plans using large language models
Smoothquant: Accurate and efficient post- 138
training quantization for large language
models
Promptchainer: Chaining large language 107

model prompts through visual
programming

3.2 Nhiing tir khoa nao xuit hi¢n thuwong xuyén nhat
vé sir dung LLM:s trong linh vire ki thuat phin mém
cia kho dir liéu tap chi, hoi thao?

H. 3 cho thay mot ban d6 truc quan héa cac xu hudng
nghién ctru thong qua st dung phin mém Vosviewer
vé str dung Large Language Models trong linh vuc ki
thuat phan mén tir ndm 2017 dén nam 2023. Két qua
1ap ban db cho thdy cac cum trong tim cho cac chu dé
nghién ctru s anh hudng cua st dung LLMs d6i véi
K thuat phan mém, ChatGPT, cai thién d6 chinh xéc,
ngo6n ngir va tinh toan, tri tu¢ nhan tao cho ma, gido duc
khoa hoc may tinh, chién luwoc hoc tap, GPT3, tham
dinh, xac minh.

ceuracy Improvement

chitge
putatiofignd language

large language models
~

%, VOSviewer

H. 3 Cdc linh viee nghién ciru lién quan dén Large Language
Models
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H. 4 thé hién su phéan b6 theo nim cac nodi dung lién
quan dén linh vuc nghién ctru Large Language Models.
Trong d6 mau vang thé hién céc nghién ctru dugc thuc
hién trong nam 2023 c6 céc linh vuc vé K thuat phan
mém, ChatGPT, tham dinh, x4c minh.. mau tim thé
hién céc nghién ctru dugc thyc hién trong nam tr 2017
dén 2022 ¢6 cac linh vuc nhu Al for Code, gido duc
khoa hoc may tinh...

chatgpt

computatiodgnd language
large Ian%e models
. mel
Sgt
P computer sciggee education
validation aitolipde

20220 20222 20224 20226 20228 20230

A, vosviewer

H. 4 Su phdn b6 theo ndm cdc linh viee nghién ciru lién quan
den Large Language Models

Total link

Selected ord Occurrences strength

SRR TR R R

H. 5 Su phdn b6 theo nim cdc linh viee nghién ciru lién quan
dén Large Language Models

H. 5 va H. 6 thé hién nhiig tir khéa xuat hién thudng
xuyén nhat nhu Large Language Models véi tong s6 53
lan; GPT-3 vé6i 11 1an; Automated Feedback, code
explanations, csl, exercise generation, openai codex,
programming  exercises, resources  generation,
robosourcing xudt hién 10 1an; Verification xuat hién 9
lan; Software Engineering, Design, challenges,
requirement, validation xuét hién 8 lan.....

feedback
large language model

software engineering

epanic data prooessing

H. 6 Bam may tir khéa diege trich xudt tir cac ngi dung tém
tat cua cdc bai bao lién quan dén Large Language Models

3.3 Nhiing chii dé nghién ciru quan trong nhét trong
viée sit dung LLMs trong linh vue ki thuit phin
mém la gi?

H. 7 nhén manh viéc téng hop cac tir khoa di duoc sir
dung trong céc nghién ctru gitip cho nguoi doc hiéu rd
hon vé nhitg mdi quan hé giita cac tir khoa nay. Tur

VCCA-2024

bang phén tich c¢6 cac cum tép trung ndi dung Large
Language Models vé cac linh vuc K§ thuat phan meém,
ChatGPT, thim dinh, xac minh...nhu sau: Cum s 1(
Cluster 1) voi 10 muc, cum b 2( Cluster 2) véi 8 muc,
cum $6 3 ( cluster 3) voi 6 muc,... Tu khod "Large
language models" c6 tAn sudt xudt hién cao nhit v6i 53
lan, tir khoa “Software Engineering” dimg tht 4 véi
xuét hién 8 lan. ..

large language models armgngers

H. 7 Phan tich sw xudt hién cua tir khoa

Nhimng chu dé nay co thé 1a nhimg hudng nghién ciru
quan trong trong tuong lai d€ t6i uu hoa strc manh cua
Large Language Models trong linh vyc K§ thuét phan
mém.

3.4 Nhitng khoang tréng va linh vure cho nghién ciru
trong twong lai 1a gi?

Large language models da duoc nghién ciru ¢ mue do
trung binh tir 2017 dén 2022 nhung dén nim 2023 da
dan dan phat tr1en manh, nhung van con mot s6 han che
va thach thirc can phai vuot qua. Bdng 3 chi ra tin suat
cic han ché, thach thue cua Large language models
dugc néu trong cac 4n pham.

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

Han ché / théch thirc
Khéng nam bat dugc
mot s bao mat nhit
dinh

Khoéng khai quat hoa va | [51]
lap trinh céc ngdn ngl

Tai li¢u tham khdo
[51], [52], [53], [54]

khéac

Dung luong bo nhé [55], [56]
Danh gia chét luong [52], [53]

Noi dung sai 1éch [54], [55], [56]
Phuong phap tiép can [57], [58], [59]
Tao ra hanh vi phuc tap | [60]

cua robot

van con tuwong dbi it

dugc kham pha.

Cac vén dé lién quan | [61]
xdy dung diém chuan,
thiét ké phuong phap va
md rong chirc nang

Méi quan tim ve kha | [50]
nang tai san Xudt
B¢ dir liéu khac [62]
Phan ng thai qua trudce | [63]
mdi de doa tiém tang
cua cong nghé
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Thiéu dit liéu [54]

Tu déng hoa xir ly dir | [53], [64]
liéu, quy trinh

Kiém thu, kiém chung, | [65]
kiém tra dit liéu

4. Két luan

O bai viét nay, nghién ctru vé Large Language Models
(LLMs) trong céc linh vyc k¥ thuat phan mém véi muc
dich phan tich, danh gié cac bai bdo, tai li€u lién quan
trong viéc str dung LLMs tir nim 2017 dén nam 2023.
Céc két qua nghién ctru cho thiy giai doan tir nim 2017
dén 2022 ¢6 it sé lugng nghién ctiru vé LLMs & murc it
45% va tang vot 1én trong nam 2023 vdi 55% trong
cac linh vuc k¥ thuat phan mém, kiém thtr, ChatGPT,
kiém dinh...Céc xuat ban top dau la “arXiv preprint”
tiép dén 1a “IEEE” trong viéc nghién ctru vé LLMs va
bai viét “Evaluating Large Language Models Trained
on Code” 1a nghién ctru LLMs dugc trich dan 1385 1an
¢6 anh huong l6n nhét trong linh vue ky thuét phan
mém. Trong cac nghién ciru LLMs vé cac linh vuc k§
thuat phan mem ChatGPT, kiém dinh, giao duc... thi
qudc gia tap trung nhidu xuét ban, héi thao nhét 1a Hoa
Ky. Tuy nhién, viéc ddnh gia tong quan nghién ciru
LLMs trong cac linh vuc ky thudt phin mém,
ChatGPT...ma céc tac gia chua dé cap ciing nhu phan
tich nhiéu. Qua bai dnh gi4 nay lam cin cir xac dinh
khoang trong nghién ciru trong twong lai ciing nhu dinh
huéng thém trong viée phat trién cac nghién ciru ctia
LLMs vdi linh vyc ky thuat phan mém.
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