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TOM TAT:

Nghién ctru ing dung phuong phap mé phong su kién roi rac dé phan tich hiéu qua van hanh va xéc
dinh nat thit ¢6 chai trong day chuyén san xuat may tai mot ho kinh doanh nhé trén dia ban Thanh phé
Hd Chi Minh. Dir liéu thoi gian xu ly tai 18 cong doan dugc thu thap thuc dia, lam sach béng Boxplot va
mo hinh hoa phéan phdi dau vao bang Input Analyzer. Két qua mé phong xac dinh cong doan may quai
tai 4o 1a nut thit chinh, gay un  hang chd va mét can bang trong diy chuyén. Hai phuong an cai tién,
g6m bd sung tho chuyén trach va phan cong kiém nhiém, duoc kiém nghiém théng qua moé phong va
déu cho thiy hiu qua rd rét trong viéc giam ton dong, nang cao mirc do sir dung ngudn lic. Nghién ctru

minh chimg mé phong 14 cong cu hd tro ra quyét dinh phit hop cho cac co s san xuat may quy mo nho.

Tir khéa: mo phong su kién rdi rac, AnyLogic, nit that ¢ chai, can bang day chuyén, san xuét

may mac.

1. Pit vin dé

Dét may 1a mot trong nhitng nganh xuét khau
chu lyc cua Viét Nam, voi kim ngach udc dat 46 ty
USD vao nam 2025 va tao viéc lam cho hon 2,5
triéu lao dong (VITAS, 2025). Tuy nhién, cac co sd
may quy md nho phai d6i mat véi nhiéu thach thirc
van hanh xuét phat tir dic trung ctia day chuyén
may: cac cong doan lién tuc va phu thudc 13n nhau,
khién bt ky sy cham tré cuc bo nao ciing kéo theo

Un & hang chd va 1am gidm ning suat ctia toan hé
théng. Cac nghién ctru vé hé thong san xuit cho
thdy mat can bang day chuyén, thoi gian cho tich
lity va phan bd lao dong chwa hop 1y 1a nhiing
nguyén nhan quan trong 1am giam ning suit, gia
tang chi phi van hanh va anh huong dén tién do giao
hang (Banks et al., 2010; Law, 2015). Thuc trang
nay cling dugc ghi nhan trong nganh dét may Viét
Nam (VITAS, 2025).
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M6 phong su kién roi rac (DES) 1a cong cu dugc
tmg dung rong rdi dé phan tich cac hé thdng san
xuat phirc tap, cho phép danh gia va thir nghiém cai
tién trong moi truong a0 ma khong gian doan san
xuét thue té (Banks et al., 2010; Law, 2015). Trong
linh vye may mic, nhiéu nghién ctru di ching minh
hiéu qua cua phuong phap nay: tir viéc xay dung
mo hinh DES tur dir li€u thoi gian thyc (Jung et al.,
2022), can bang chuyén trong diéu kién thoi gian
gia cong ngiu nhién (Bongomin et al., 2020), dén
viéc cai thién ning suat tai nha may quy mo vira
(Yemane et al., 2020). Cac ung dung phan mém
cling dugc ghi nhan tich cuc, véi Arena giup san
lugng day chuyén may 4o polo tang tir 288 1én 381
san pham va hiéu suat chuyén ting tir 39,06% lén
55,64% (Teshome et al., 2024); trong khi do,
AnyLogic duoc xac nhan 13 nén tang hiéu qua dé
kiém nghiém cac kich ban cai tién trong diéu kién
nhu cau bién dong (Rahman et al., 2023).

Mic du DES da dugc Gng dung rong rai trong
cac nha may may quy md vura va lon (Bongomin et
al., 2020; Teshome et al., 2024; Rahman et al.,
2023), cac nghién ctu tap trung vao ho kinh doanh
hoac co s¢ may quy mod nho van con han ché, dic
biét trong bdi canh Viét Nam. Do dic diém nguén
luc han ché va co cu lao dong linh hoat, két qua tur
cac nha may quy mé 16n khoé c6 thé ap dung truc tiép
cho nhém dbi twong nay. Hon nita, quan sat thu
cong khong du dé dinh lugng chinh xac vi tri va
mirc d6 anh huong cta nut thit c¢6 chai ddi vai toan
bo hé théng. Day 1a khoang tréng ma nghién ctru
nay huéng dén, nham lap day bang cach xay dung
mo hinh DES trén AnyLogic (AnyLogic Company,
2023) cho day chuyén 18 cong doan tai mot ho kinh
doanh may & Thanh phd H6 Chi Minh. Dit liéu thoi
gian xur ly dugc thu thap tai thuc dia, lam sach béng
Boxplot va md hinh héa phan phdi dau vao bang
Input Analyzer (Kelton et al., 2015). Vi kich ban
co sd, nghién ctru xac dinh bottleneck (nut that co
chai) chinh, dé xuit va danh gia 2 phuong an cai tién
thong qua moé phong thuc nghiém nham hd tro ra
quyét dinh ma khong gy gian doan san xuit (Kim
& Kim, 2023).
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2. Tong quan tai liéu

2.1. Mé phong sw kién roi rac

Mo phong su kién roi rac (DES) 1a phuong phap
mb phong trong d6 trang thai ctia hé thong chi thay doi
tai cac thoi diém xay ra cac su kién cu thé nhu entity
dén, bat dau xir Iy hodc roi khoi hé thong (Banks et al.,
2010; Law, 2015). Phuong phap nay phu hop voi cac
hé thong san xuat c6 dong cong viéc lién tuc, hang cho
va ngudn lyc hiru han, cho phép phén tich cac hién
twong nhu thoi gian chd, mic do st dung nguén Iuc
va su hinh thanh nut that ¢ chai ma khong can can
thiép vao hé thong thuc té (Banks et al., 2010; Law,
2015). AnyLogic 1a phan mém mé phong da phuong
phap ho trg DES, mo phong hé dong luc va mo phong
da tac tir trong cung mdt moi truong, dac biét phu hop
v6i cac bai toan san xuat va logistics ¢6 cau triic phirc
tap (AnyLogic Company, 2023).

2.2. Cin bang day chuyén va phdn tich
bottleneck

Can bang day chuyén 1a qua trinh phan bd cong
viéc va ngudn luc hop 1y gitta cac cong doan nham tbi
thiéu héa thoi gian chod, giam ton dong ban thanh
pham va nang cao ning suit tong thé (Bongomin et
al., 2020). Trong hé thong san xut nhiéu cong doan,
bottleneck 1 cong doan c6 ning luc xtr Iy thap nhat
s0 voi toc do dau vao, quyét dinh san lugng dau ra
clia toan hé théng. Ly thuyét hang chd cung cép céc
chi tiéu dinh luong nhu hé s st dung (p), chiu dai
hang doi trung binh (Lq) va thoi gian cho trung binh
(Wq) dé danh gia mic do tic nghén va hd tro lya
chon phuong an cai tién (Banks et al., 2010; Law,
2015). Tuy nhién, cac mé hinh Iy thuyét thuong dua
trén nhiéu gia dinh Iy tuong va khé phan anh day du
su bién dong thuc té; vi vay, mo phong dugc st dung
dé bd sung cho phan tich Iy thuyét trong cac hé thong
phuc tap (Kelton et al., 2015).

2.3. Tong quan cdc nghién civu lién quan

Céc nghién ctru tmg dung DES trong san xuat
may mic di duogc cong bd ngay cang nhiéu trong
nhitng nim gan day. Jung et al. (2022) xay dung md
hinh DES tir dit liéu thoi gian thyuc thu thap truc tiép
tir may may, cho két qua dy bao chinh xic hon
18,8% so véi phuong phap truyén théng. Bongomin
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et al. (2020) dé xuat phuong phap can bang chuyén
két hop t6i wu hoa dua trén md phong cho diy
chuyén lap rap quan phtc tap gdbm 69 tram, khang
dinh DES 1a cong cu phu hop dé xir 1y bai toan can
bang chuyén trong diéu kién thoi gian gia cong ngiu
nhién. Yemane et al. (2020) cai thién nang suat day
chuyén may tai mot nha may quy mé vira thong qua
viéc két hop can bang chuyén tha cong va md
phong, ghi nhan mirc ting dang ké vé hidu qua su
dung ngudn lyc. Kim & Kim (2023) chiémg minh
viéc phan cong dong thoi cong viée va lao dong trén
day chuyén lip rap 4o so mi c6 thé rit ngin déng ké
tong thoi gian san xuat. Teshome et al. (2024) tng
dung Arena cho day chuyén may 4o polo, ghi nhan
san luong tang tir 288 1én 381 san pham va hiéu suat
chuyén ting tir 39,06% 1én 55,64%. Rahman et al.
(2023) ing dung AnyLogic cho nganh may mac
thanh pham va xac nhan ddy 1a nén tang hiéu qua dé
kiém nghi€m cac kich ban cai tién trong diéu kién
nhu cdu thi truong bién dong.

Nhin chung, cac cong trinh trén cho thiy DES la
cong cu dang tin cdy dé phan tich bottleneck va danh
gia cac phuong an cai tién ddy chuyén may. Tuy
nhién, phan 16n tip trung vao cic nha may quy mod
16n hodc trung binh & cac nudc phat trién. Nghién ctu
ung dung cho hd kinh doanh may nho tai Viét Nam
van con rat han ché. Khoang tréng nay 1a co so dé
nghién ctru hién tai trién khai mé hinh DES bang
AnyLogic cho béi canh cy thé ctia nganh may quy mé
nhé tai Thanh phé HO6 Chi Minh (AnyLogic
Company, 2023).

3. Phuwong phap nghién ciru

3.1. Quy trinh nghién ciru

Nghién ctu st dung phuong phap mo phong su
kién roi rac (DES) dé tai hién va phan tich day chuyén
san xuat may (Banks et al., 2010; Law, 2015), dong
thoi trién khai mo hinh trén nén tang AnyLogic
(AnyLogic Company, 2023). Phuong phap nay phu
hop véi dic diém cua xudng may, noi san pham di
qua nhiéu cong doan lién tiép véi thoi gian xtr 1y ngau
nhién, ngudn luc hiru han va d& phat sinh xép hang
cuc b (Law, 2015). Quy trinh dugc thyc hién theo
bay budc lién tiép, co co ché phan hi giita budc thu

thap dir liéu va budc kiém tra ¢& mau nham dam bao
tinh day du cua dit liéu dau vao.

Cu thé, Budc 1 xac dinh 18 cong doan can md
phong thong qua khao sat truc tiép tai xuong, tir thoi
diém nguyén vat liéu xuat kho dén khi san pham hoan
tat va duoc dong goi. Budc 2 ghi nhén thoi gian bat
dau va két thac tai timg cong doan trong nhiéu ca san
xuét, v6i s6 mau dao dong tur 19 dénhon 100 quan sat
tuy cong doan. Budc 3: lam sach dir liéu bang
phuong phap Boxplot theo nguong Q1 - 1,5%IQR va
Q3 + 1,5%IQR (Kelton et al., 2015). Budc 4: kiém tra
¢ mau; néu chua du diéu kién thong ké thi quay lai
Budc 2. Budc 5: dua dit liéu vao Input Analyzer dé
xéac dinh phan phdi xac suat phu hop cho ting cong
doan (Kelton et al., 2015). Budc 6: xay dung va chay
mo hinh DES trén AnyLogic. Budc 7: kiém tra logic
mo hinh bang cach dbi chiéu két qua mo phong véi sd
liéu thuce té; md hinh chi duoc dua vao phén tich khi
da xac nhan hoat dong dling.

3.2. H¢ thong nghién ciru

Déi tuong nghién ctru 1a day chuyén san xuat bo
4o vay kem nén tai mot hd kinh doanh nho & TP. Hb
Chi Minh. Tt kho nguyén li€u, dong vat li¢u dugc
phan thanh 5 nhanh gia cong song song gdm non, thi
do, phu kién 4o, than a0 va vay, trudc khi hoi tu tai
cong doan rap 4o hoan chinh va di vao chudi hoan
thién. Ludng tong quat cua hé thong nhu sau:

Kho — [5 nhanh song song] — Rap 40 hoan chinh
— Van chuyén vé kho — Ui — Xép — B6 vao bi —
boéng pack — Pong bao

3.3. M6 hinh héa di ligu diu vao va kiém dinh
mo hinh

Sau khi lam sach bé’mg Boxplot, dir li¢u dugc dua
vao Input Analyzer dé xac dinh phan phdi xac suat
(Kelton et al., 2015). Két qua cho thiy, cac cong doan
tuan theo nhiéu dang phan phdi khac nhau, phan anh
dac tinh van hanh da dang cua tirng tram.

Trudce khi dua vao phan tich, mé hinh dugc kiém
tra bang cach so sanh san luong 1y thuyét voi san
luong thuc té thu duoc tir md phong. Két qua cho
thdy, sai 1éch giita 2 gia tri khong déng ké ¢ tat ca cac
cong doan, qua d6 xac nhan mo hinh phan anh ding
logic van hanh ctia h¢ théng thuc té.
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Hinh 1: Hé théng thuc 16

Phy kién nén May nén Xép o va Déng gbi

vay

Kho Quai 101 40 Tem tii 40 Rap]a?]oan B

Ui Déng pack

Phu kién a0
Vi 2
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doan 1 doan 2

b1 sudm vay Lai vay

4. Két qua va thao luin

4.1. Két qua kich bén co sé

Két qua kich ban co sé cho thy, day chuyén mat
can br:ing 0 rét: mdt nhom cong doan nhu tem tai 4o,
phu kién 4o, may 4o giai doan 2, swdn vay va lai vay
chi dat utilization tr 29% dén 60%, trong khi phu
kién noén, rap do hoan chinh va xe vé kho van hanh
lién tuc & mirc 95% dén 100%.

Bottleneck chinh la cong doan quai tii do: 4.238
san pham dau vao nhung chi 3.452 san pham dau ra,
ton dong 786 san pham véi utilization gan 100%.
Nguyén nhan 1 thoi gian xir Iy theo phan phdi
Gamma (khoang 40 gidy/san pham) khong du dé
dap tng toc d6 dau vao tir nhanh tii 4o, dan dén
hang cho tich liy va 1am mét can dbi ngudn chi tiét
tai cong doan gom, khién toan bd nhanh 4o bi cham
trude khi vao rap 4o hoan chinh. Céng doan phu
kién non ciing chiu ap luc véi khoang 390 san pham
tdn dong; rap 4o hoan chinh dat 99% va 90%
utilization & hai thg, ning lyc du phong gan nhu can
kiét; xe vé kho dat 95%, tiém an nguy co tro thanh
diém gi6i han déu ra. Nguoc lai, dong pack dat
khoang 13% va dong bao dat khoang 6% utilization,
hoan toan khong phai bottleneck.
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4.2. Phwong dn thuc nghiém 1: Bo sung thém
mt tho tai cong doan quai tiii do

Phuong 4n 1 bd sung thém mot tho chuyén trach
tai cong doan quai thi 40, nang tong sb tho tai day 1én
2 nguoi, dong thoi diéu chinh capacity cta khdi Seize
va Delay tuong ng trong mo hinh. Thoi gian xur 1y
cua thg moi dugc gia dinh tuong duong véi thoi gian
xu ly cua tho cii.

Két qua mo phong sau khi ap dung cho thay su cai
thién rd rét: dau vao cong doan quai tui ao dat 4.151
san phém, dau ra dat 4.140 san phérn, chénh 1éch
giam tir 786 xudng chi con 11 san pham. 2 tho tai
cong doan nay dat utilization lan luot khoang 59% va
58%, tai cong viéc dugc phan bd déu, khong con tinh
trang qua tai. Hang cho tai day chi con khoang 8 san
pham vao thoi diém quan sat.

Tac dong tich cuc con lan téa sang cong doan
phia sau: tem tai 4o dat du ra 4.140 san pham, dong
béan thanh pham di vao khu vic gom tré nén 6n dinh
va lién tuc hon so voi kich ban co s6. Tuy nhién, sau
khi bottleneck tai quai tai 40 dugc thao g&, diém
ngh&n moi xuat hién tai rap 4o hoan chinh (chuyén
1), do cong doan nay vén di van hanh & mirc
utilization gan 100%.
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4.3. Phuwong dan thuc nghi¢m 2: Phdn cong kiém
nhiém

Phuong 4n 2 khong bd sung nhan céng méi ma
chi diéu chinh phéan bd ngué)n luc hién c6é: tho tem tai
40 duoc phép hd tro cong doan quai thi 4o khi ranh,
duoc thiét 1ap trong AnyLogic bang cach cho khdi
Seize tai quai tai 40 chdp nhén ca hai nguén luc thay
thé cho nhau. Thoi gian xtr Iy ctia tho tem khi hd tro
duoc gid dinh 1a trong duong tho quai.

Két qua mo phong cho thay, cong doan quai tti 40
duoc cai thién: diu vao va dau ra déu dat 4.067 sin
pham, hang cho bang 0, utilization cta tho quai giam
xudng 68%. Didu nay xac nhan phuong an diéu phbi
linh hoat ngudn luc ¢ thé gidi toa bottleneck ma
khéng phét sinh chi phi tuyén dung.

Tuy nhién, taic dong nguoc chidu xuat hién tai
cong doan tem tui 4o: utilization cua thg tem tang tir
khoang 34% lén 85%; cong doan nay ghi nhan 4.067
san pham dau vao nhung chi 4.026 san pham dau ra,
con 39 san pham ton trong hang chd. Ap luc chuyén
dich tir quai t0i 4o sang tem t0i 40 van chua duoc giai
quyét triét dé. Tai khu vic gom ban thanh pham, dau
ra dat khoang 3.613 san pham, nhung mot sé hang
cho van con ton lai, dic biét tai Cho 3 va Che 4, cho
thdy su mat can ddi giira cac nhanh chi tiét chua duoc
giai quyét trigt dé.

4.4. Thdo lugn

Ca 2 phuong an déu giai quyét duoc bottleneck tai
quai tii 40, song co su danh doi rd rét. Phuong an 1
mang lai hi€u qua toan dién hon: hang cho giam
98,6%, dong chay nhanh 4o théng sudt va ap luc khong

TAI LIEU THAM KHAO:

bi chuyén sang cac cong doan khac. Phuong an 2
khong phat sinh chi phi nhan cong méi nhung chi dich
chuyén mot phﬁn van dé, utilization cta tho tem tai 40
tang tir 34% 1én 85% va phét sinh 39 san pham ton
trong hang cho, phtt hop véi nhan dinh cua Yemane et
al. (2020) rang viéc diéu phdi nguén lyc chéo can dugc
theo doi tac dong lan toa sang cac cong doan lan can.

Két qua nghién ctru nhat quan voi cac cong trinh
qudc té: Teshome et al. (2024) va Bongomin et al.
(2020) déu chi ra, bottleneck tai cong doan don 1¢ 1a
nguyén nhan chinh lam gidam hiéu suat day chuyén
may, va thoi gian gia cong ngau nhién doi hoi phan
tich m6 phong thay vi tinh toan tinh. Két qua nay
cling b6 sung bang chimg thuc nghiém cho nhan dinh
ctia Rahman et al. (2023) vé hiéu quéa cua AnyLogic
trong viéc t6i wu hoa ddy chuyén may quy mé vira va
nho. Pong gop ndi bét ciia bai bao 14 cung cap bang
chimg thuc nghiém trong bdi canh ho kinh doanh
may nho ¢ Viét Nam, mot phan khuc con it dugc
nghién ctru, voi day chuyén 18 cong doan cau tric 5
nhénh song song, qua d6 cho thdy DES hoan toan kha
thi va thiét thyc & quy mo nay.

Vé gi6i han, mo hinh chua tinh dén cac yéu t6
ngau nhién nhu 16i san phim, may hong, cong nhan
nghi dot xuat hay bién dong don hang theo mua vu;
gia dinh tho kiém nhiém c6 ning suat tuong duong
tho chuyén trach (Phuwong an 2) ciing can dugc kiém
ching thyc té. Cac hudng mé rong tiép theo bao gdm
bd sung cac yéu td trén vao md hinh, xem xét phuong
an can bang lai toan bo chuyén va trién khai kiém
chimng tryc tiép tai xuéng W
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ABSTRACT:

This study applies discrete-event simulation to analyze operational efficiency and identify
bottlenecks in a garment production line at a small-scale enterprise in Ho Chi Minh City. Processing
time data from 18 operations were collected, cleaned using Boxplot, and modeled using Input
Analyzer. The simulation results identify the pocket strap sewing process as the main bottleneck,
causing congestion and imbalance in the production line. Two improvement scenarios, adding
specialized workers and task reassignment, were tested and both significantly reduced work-in-
progress inventory and improved resource utilization. The study demonstrates that simulation is an
effective decision-support tool for small-scale manufacturing systems.

Keywords: discrete-event simulation, AnyLogic, bottleneck, line balancing, garment production.

214 S6 18/2026



