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Gigi thiéu vé PEGASUS

Hé théng Quan ly San xuat PEGASUS la mét irng dung dudgc thiét ké dé hgp ly héa cac nhiém vu quan ly phic tap.

Trong nhitng nam gan day, cac nganh san xuat va logistics da phai doi mat v&i nhu cau ngay cang tang trong viéc thich ng véi nhu cau thj trudng
da dang thong qua san xuat 16 nhé, da dang héa cao va rat ngan théi gian giao hang.

Nhiéu nha may xr ly déng thdgi ca san xuat khoi lugng 16n va cac don hang 16 nho, khién cong tac quan ly trd nén phuc tap han va doi hoi viéc lap
lich trinh ciing nhu kiém soat tén kho phai hét sirc chat ché.

PEGASUS dugc phat trién nham nang cao hiéu suat van hanh trong cdc moi trudng san xuat va logistics.

Bang cach st dung Handy Terminal, hé théng s6 hda cac tac vu quan ly trudc day vén cong kénh va thudng dugc thuc hién bang bang trang va Excel,
mang lai kha nang hién thi toan dién va giam chi phi mét cach dang keé.

Quan ly tén kho Quan ly quy trinh Quan ly don dat hang Quan ly tai san c6 dinh
PEGASUS 12 ] oo i
\\ | Dl p— A A
Hé théng kiém ké han .oy . Hé théng t at A Al 5 )
tg‘én kho 9 Hé thong kiém tra POKA : ngugnr;gcxu Hé théng ma khéa

[ PEGASUS . s‘ o —-—
o X o —
f“ = N 7=
- _ TR ',_:':: - K\ j \
. B Hé théng giam sét van hanh d H théng kiém tra e Hé théng in Label A Hé théng RFID

j : trong lugng ; 9 ; 9

- AN /




Tong quan vé Hé thong Giam sat Van hanh va Truy xuat Nguén géc

Hé théng nay co thé dugc ap dung nhu ca mét Hé théng Quan ly Van hanh va mét Hé théng Truy xudt Ngudn gdéc trén san san xuat. Bang cach thu
thap dir liéu tai hién trudng, cé thé thu thap dir liéu truy xuat nguén géc nhu tinh trang van hanh caa thiét bi, cac tin hiéu bat thudng, cac
yéu t6 NG va cac gia tri do ludng.

Ngoai quan ly van hanh, viéc tich hgp nhiéu loai cdm bién khac nhau cho phép quan Iy mot loat théng tin da dang, bao gom mirc tiéu thu dién
nang, nhiét dé va dé am, ciing nhu luu lugng déng chay va ap suat nuéc.

Hé théng loT PEGASUS giup truc quan héa cac diéu kién tai hién trudng, bién nhirng gi truéc day dugc xem nhu mét “hop den” thanh cac
théng tin minh bach va cé thé hanh déng dugc.
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Khéng thé giam sat tinh hinh theo théi gian thuc

Do viéc cac thong tin nhu thdi gian van hanh, thoi
gian diing may, thdi gian chg, thai gian thiét lap, s6
lugng san pham dat (OK), s6 lugng san pham 16i (NG)
va cac nguyén nhan dirng may dugc ghi chép tha
cong bdi nhan vién van hanh hodc nhap vao Excel,
nén di liéu thi€u ca tinh chinh xac va tinh kip thai.
Ngay ca khi xay ra su cé hoac bat thudng cuda thiét bj,
viéc quan ly phat hién thudng mat thai gian, dan dén
phan Ung tai hién trudng bi cham tré va thai gian
diting may kéo dai.

v

Giam sat theo thgi gian thuc

Cé thé ty déng thu thap cac dit liéu nhu thai gian van
hanh, thai gian duing may, thai gian chg, thai gian
thiét lap, s lugng san pham dat (OK), s6 lugng san
pham 16i (NG) va cac nguyén nhan diing may.

Khi xdy ra bat thudng, ngudi quan ly c6 thé nhanh
chéng c6 mét tai hién trudng, ti d6 gitp gidam dang
ké thai gian dirng may cla thiét bi.

Khé khan trong viéc xac dinh cac diém nghén

Do khéng cé dit liéu téng thé bao quat toan bé quy
trinh, nén khéng thé xac dinh mot cach khach quan
cbéng doan nao la diém nghén. Cac hoat déng cai tién
dudc thuc hién ma khéng nam rd cac yéu t8 NG hoac
nguyén nhan diting may, dan dén cac bién phap khac
phuc mang tinh phu thuéc ca nhan va hiéu qua han
ché. Két qua la t6c do cai ti€én cham, va ludn cé do tré
trong viéc phan hoi lai cho déi ngd tai hién truang.

v

Xac dinh cac diém nghén nham cai thién nang suat

Bang cach thu thap dit liéu trén toan bé quy trinh, c6
thé xac dinh cac diém nghén va trién khai cac bién
phép céi tién cé muc tiéu tai nhitng céng doan cu thé
dé, tir d6 nang cao nang suat.

Ngoai ra, cac yéu t6 NG va nguyén nhan diing may
6 thé dugc phan hdi nhanh chong dén déi ng tai
hién trudng, gilp cac hoat déng cai tién dién ra
nhanh hon va hiéu qua hon.

Lgi ich cila Hé thong Giam sat Van hanh va Truy xuat Nguon goc

3

N6 luc cai thién ty Ié van hanh khéng hiéu qua

Nhan vién van hanh phai danh nhiéu thgi gian dé ghi
chép théng tin vao bao cao hang ngay hoac phiéu
ki€m tra, va chinh cac céng viéc ghi chép nay trg
thanh ganh ning. Do khéng c6 san di liéu chi tiét vé
thdi gian ditng may hoac thai gian chd cla thiét bi,
viéc xay dung céc bién phap cu thé nham giam thai
gian duing may hoac cai thién ty Ié van hanh tr& nén
khé khan. Ngoai ra, thdi gian con lai d€ phan tich dir
liéu van hanh réat it, khién cac hoat dong cai tién bj
cham treé.

v

Pat dugc giam chi phi thong qua viéc cai thién
ty lé van hanh

Do dit liéu cé thé dugc ty déng thu thap tir hién
trudng, nhan vién van hanh dugc giam bat ganh
nang ghi chép tha céng va c6 thé danh thgi gian du
ra dé phan tich dit liéu van hanh.

Bang cach rut ngan thgi gian diing may, ty 1é van
hanh dugc cai thién, tir d6 truc tiép dan dén viéc
giam chi phi.
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Chi tiét vé Hé thong Giam sat Van hanh va Truy xuat Nguon goc
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Thu thap dir liéu cho Hé thong Giam sat Van hanh va Truy xuat Nguon goc

Phuang phép 1: Tich hgp PLC

Phuong phap 2: Tich hgp 1/0

Bang cach tich hgp PLC trung tdm véi PLC cla thiét bj, c6 thé thu thap théng tin chi tiét nhu
trang thai thiét bj, tin hiéu van hanh, tin hiéu dirmg may, s6 lugng san xu4t va tin hiéu I6i.

Vi dit liéu dugc luu trit trong PLC cua thiét bi c6 thé dugc truy xuat tryc tiép, thong tin thu
thap dugc cé thé dugc chuyén thanh cac bién phap cai tién cu thé va cac déi sach nham

tang ty lé van hanh.

PLC thiét bi PLC thu thap di liéu

Ethernet

*Phuong phap dugc khuyén nghi cho Hé théng Truy xuat Nguodn géc

Bang cach st dung cac don vi 1/0 tir xa, thong tin ¢ thé dugc 18y truc ti€p tir cac tin hiéu dién
cla thiét bi. Diéu nay cho phép thu thap di liéu nhu tin hiéu van hanh, tin hiéu diing may va
s6 lugng san xuat. Néu cac tin hiéu analog, chdng han nhu théng s6 k§ thuat cla thiét bj,
cling c6 thé dugc thu thap, viéc phan tich ndng cao sé trg nén kha thi. Ngoai ra, khi két hgp
véi hé thdng may tinh bang, cé thé thu thap thém thdng tin chi tiét hon, bao gém cac chi

tiét 16i.

| Bang dieu khién thiét bi |

Ethernet

w:

Ethernet

Phuang phap 3: Tich hgp Bén thap

Bang cach sir dung cac dén tin hiéu Patlite, viéc giam sat van hanh don gian c6 thé dugc thuc
hién. Viéc gan mot don vi thu thap dit liéu vao cac dén tin hiéu hién c6 cho phép théng tin
dudc thu thap truc tiép. VEi chi mét s6 budc cu hinh t6i thi€u, hé théng cé thé dugc dua vao
st dung ngay lap tuc.

‘ Thiét bi nhan tin hiéu ‘

beén thap

Ethernet

Phuang phap 4: Tich hgp thiét bj

Bang cach tich hgp vai cac thiét bi nhu dau cudi cdm tay, trang thai van hanh cé thé dugc truc
quan héa. Bang cach quét thé cong viéc tai mbi cdng doan, cé thé quan ly thdi gian lam viéc,
thai gian vao/ra va thgi gian chu ky.

May chi PC

‘ Thiét bj va Nhan vién van hanh ‘ ‘ May Handy terminal ‘
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Cac chirc nang cua Hé thong Giam sat Van hanh va Truy xuat Nguon goc

Nhan vién van hanh

Nguén géc
Dua trén S/N céng viéc, két qua xr ly, ki€m tra va lap rap dugc thu thap tur ting thiét bi su
dung PLC. D@ liéu thu dugc dudc cap nhat va luu trlr trong cd s di liéu theo thai gian thuc.
DU liéu sao luu cling c6 thé dugc luu tri trén thé SD trong PLC thu thap dif liéu, dam bao tinh
toan ven cua dif liéu ngay ca khi gap su cé v8i may chu hoac mang.
* Yéu cau yéu cau cd sd dif liéu déi véi cac quy trinh bi bo qua.

PLC thiét bi PLC thu thép dr liéu

Tép sao luu

Ethernet

*Chic ndng clia Hé théng Truy xudt Nguon géc

Ethernet

»

Dua trén S/N cdng viéc, két qua xr ly, kiém tra va 1ap rap dugc thu thap va luu trlf trong co s&
di liéu. Méi khi thiét bj truyén tai dir liéu S/N cdng viéc, hé théng sé truy van ca s& dif liéu dé
ki€m tra cac quy trinh bi bd qua hodc quét tring 13p. Néu phét hién 16i, mét tin hiéu 16i s&
dugc gui lai cho may, khién may dirng quy trinh tiép theo. Ca ché bat tay nay vai thiét bj gidp
ngan nguia 16i clia nhan vién véan hanh.

| Plctutnapdulis | | MaychuPC |

Bo6 qua
quy trinh

N Quét“trimg
lap

*Chltc nang clia Hé théng Truy xudt Ngudn goc

Chtric nang Thong bao

Hé théng cé thé dugc tich hgp véi ddng hd thdng minh va LINE dé gui théng bao. Bang cach
lién két vai dit liéu van hanh thiét bi (may cong cy, robot, PLC, v.v.), cac tin hiéu nhu ding
ngén (choko-tei) c6 thé dugc phat hién va théng béo gui dén nhan vién phu trach. Diéu nay
gilip "giam thi€u mat mat phan (ng” va tao diéu kién cho "truc quan héa va phan tich tai
hién trudng”.

H =
L Accept Job
. % v Line MC20
g Canh bao 15i e
) =4 Motor C at
2V g

YES

nang Tham khao D{ liéu

Dua trén S/N cdng viéc, két qua xr ly, kiém tra va 1ap rap dugc thu thap va luu trl trong co s&
dit liéu. Néu co s& dit liéu cé thé truy cp trong cung mét mang, dit liéu c6 thé duge tham
khdo théng qua Ung dung trinh duyét. Ngoai viéc xem két qua x{r ly va kiém tra, cac bao céo
cling cé thé dugc tao ra, bao gém cac bi€u do thé hién xu hudng thdi gian x{ ly va dit liéu
chat lugng theo thgi gian dudc cap nhat tuong Ung.

May chi PC May tinh khach
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Cac chirc nang cua Hé thong Giam sat Van hanh va Truy xuat Nguon goc

Trang thai van hanh cla ting thiét bi c6 thé dugc hién thj trén man hinh Andon.
Ngoai trang thai thiét bi, s& lugng san xuat, téng thai gian van hanh, thai gian dirng may va sé lan ding cling cé thé dugc hién thi.
Ca nhan vién van hanh va ngudi quan ly déu co6 thé kiém tra cac dir liéu nay thong qua man hinh TV hodc may tinh.
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Cac chirc nang cua Hé thong Giam sat Van hanh va Truy xuat Nguon goc

Bang cach nhap vao thdng tin clia tiing thiét bi tr man hinh Andon, c6 thé xem dit liéu chi tiét.
Cé thé phan tich thai gian sang den va sé lan kich hoat cua ting dén. Khi chon ngay muc tiéu, cling cé thé xem lai dit liéu trong qua khu.

PEGASUS

Production line A

<> BT T

- Statistical information Signal information Switching

Operation time AnsS3min4gs color Management Name Time Average time Proportion
Operation rate 78.7 % Error stop Light on 44 min 49 5 11 min 12.00 %
Target Operation Time 24.0h

Operation Achievement Rate 204 % -
Operation evaluation Changeover Light on 0s 0.00 %

Operation Status

Error stop Flashing 14 min 54 5 4min58s 399%

Longest operation time 51min 14 s Changeover Flashing 12min 32 in5s 3.36%
Alarm time 44min49 s Working Flashing 37 min 285

Alarm Rate 12.
Alarm count 4
Longest alarm time 16 min 265

Working Light on 4h53min 495 17 min 17 &

Number of production 872
Good products 872
Defective products

Production target

Production rate

Production evaluation

Production tact time

Theoretical output

Difference

OEE

Performance
Quality 100.0 %
Monitoring time 6h13min32s  Note: O means operaton , x means alarm.

~ Operation chart Switching Unit to time graph

08:00 -0 17:00

108 123

20:00




Cac chirc nang cua Hé thong Giam sat Van hanh va Truy xuat Nguén géc

OEE (Hiéu suét thiét bi tdng thé) dugc tinh dua trén thdi gian van hanh, thdi gian diing may va san lugng san xuat.
Trang thai cta ting day chuyén san xuat c6 thé dugc hién thj dudi dang danh sach.

J Production Monitoring

£= Monitoring List ol Monitaring Detail B Input Information
@ Date
:
Production Total Total Total Sraph Bekido
Line Plan Bekido % Actual OEE % PF % QF % AF % Bekido % Loss (Min) B>-95%
<= 90%
On Line
Py
PV 103.87 95.95 251.76 mnis 368.96 317.95 409.83 296.96
s s3s.88 20053 36267 354 s327s | wors O
o2
® 22
®cH
14619 96.48 248.87 340.76 160,17 109.20 432.32 22150 £
@ CEf
o
m 221.85 96.59 140.86 258.64 110.79 198.35 134.70 ‘ 218.51
_ 205.24 196.33 33877 261.37 422.63 234.75 | 490.74




Cac chirc nang cua Hé thong Giam sat Van hanh va Truy xuat Nguén géc

OEE (Hiéu suét thiét bi tdng thé) dugc tinh dua trén thdi gian van hanh, thdi gian diing may va san lugng san xuat.
Cé thé xem théng tin lich s cla ting thiét bi, bao gém cac diéu kién trong quéa kh( va xu hudng hiéu suat theo thai gian.

3 Production Monitoring

= Mani:nr:ﬂg List ol Monitaring Detall Input Information

& Date W Production Line
v
Bekido Monitoring Link Day Shift Operation Monitor
Plan 396 es Operation Ratio 80.46 % Ple Chart Gantt = Time Percentage
Actual 143 oy I . o 15:06:22 7947 %
Diff. 253 pes OEE I N o e 1188:43 684 %
Bekido BN % I N ;v ciors 07:26:30 684 %
ose 3607% O @ W —1—= asse0s 2
oF Model: 13.44250-0K682 I | | Break 05851 228 %
aF Y 8 . | Setup Ana Adjustmant orags2 076 %
AF 0.00 Cycle time I . A oras 076 %
| B i Others ore 076 %
Trand Day Shift Trand Night Shift
’f o Operation Status Transition (Gantt Chart)
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Cac chirc nang cua Hé thong Giam sat Van hanh va Truy xuat Nguén géc

Cé thé thuyc hién phan tich bang bi€u d6 Pareto dua trén s6 lugng canh béo va thdi gian diing may.
Hé théng nay co6 thé dugc sir dung dé xac dinh nhitng canh bao quan trong nhat (top alerts) cé tac déng I6n nhat.

A Alarm Analysis

i= History ol Analysis & Editing

Display Period Product

——— Son By

Display

2 80
H
%

§
20
-~ 3
10 2
Date
0 Il S s = = E
1 3 4 ] ] T 3 o

2

[vJ ot ey aayqmungy
o
S
=S
&
a

@ Cumuiative Ratio [%] @ Count

Alarm Recovery Alarm Count 96
Message Count Wait Time [S] .
No Time [S] Alarm Type Count 20
1 n Alerror ... 9 2153.70
2 15 A2.error .. 4 3916.40 ) File Error
3 1% A3.error .. 5 4851.90 () Operating
4 3 Ad.error ... 5 463710 || |CiNoData
5 6 AS.error ... 7 234.20 o
©) Other Error

] 15 AB.error ... 7 928.10
7 1] AT.errof ... 18 5832.20
8 3 AB.error ... 15 2108.50
] 2 Ag.error ... 18 1716.20
10 4 AlQ.error ... 9 1822.60

n Other 1 3303.70



Cac chirc nang cua Hé thong Giam sat Van hanh va Truy xuat Nguon goc

Trang théai van hanh cla day chuyén dugc hién thi dudi dang biéu dé cét, so sanh gilta ké hoach va két qua thuc té.
Bang cach cap nhat két qua thuc té so vdi lich trinh dua trén ké hoach san xuat, tinh hinh c6 thé dugc truc quan hoa.

TOMAS TECH CO.,LTD.

Date 08/09/2025@ 23:42 Operation Time  Break Down @ Error Time @ Planned Shutdown Over Time © Planned Downtime

Progression Rate (%)
59%

08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 : 19:00 20:00 21:00 22:00 23:00 00:00 01:00 EER)

Plan | : § | L . : T L " ) 0%
Actual I
e e e Plan delay time (Min)
I @ Product 1 i ‘ ® Product 3 J ® Product 4 ‘ Show Detail » 34

Product Lot Size Unit/Sheet Standard Time End Planned shutdown over
time (Min) 2

Progression Rate (%)
1%
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Plan . I | |
Actus! B -

‘ @® Product 5 ] [ ® Product 6 | Show Detail »

3
Product Lot Size Unit/Sheet Standard Time End Planned shutdown over
time (Min) 48

Progression Rate (%)
38%
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Product Lot Size Unit/Sheet Standard Time End Planned shutdown over
time (Min) 32

Plan delay time (Min)







Cau hinh hé thong

ACCESi point PC Server UPS
]

Various Sensors

Client PC

0S: Windows Server 2019R2Standard / Memory: 8 GB tré I1én /Hard disk: Free space of 50 GB tré |1én / Display: Resolution 1366 x

768 trd 1én / Browser: Google Chrome (phién ban méi nhat) *May chil véi cac thong s6 ki thuat mau duoc khuyén nghi hodc cao
hon

1 PC Server

) Client PC 0S: Windows7/8.1/10 / Memory: 4GB tr& |én / Display: Resolution 1366x768 tré [én
Browser: Google Chrome (phién ban méi nhat) *May tinh PC vé&i cac thong s ki thudt mau dwoc khuyén nghi hodc cao hon

3 UPS UPS shutdown signal type

4 Various Sensors Selection on a Case-by-Case Basis



Lich trinh

1. Phan tich tinh Chulng téi sé tién hanh phong van dé thu thap théng tin vé hoat déng kinh doanh hién tai va cac hé théng

R N dang st dung. Diéu nay sé gilp chldng t6i xac nhan yéu cau va phan tich tinh hinh hién tai cta khach hang.
hinh hién tai . 5 A , N RO
N Dua trén nhirng yéu cau nay, ching t6i sé chuan bj bao gia.

Trong bo phan
ban hang

Dua trén két qua phan tich tinh hinh hién tai, ching téi sé tién hanh dinh nghia yéu cau chi tiét.Chldng toi sé
xac minh cac yéu cau chi tiét dé dam bao hé thdng cé thé dudc trién khai phu hgp véi nhu cau van hanh
thuc té.

2. binh nghia
yéu cau

Chulng téi sé tién hanh cac hoat dong thiét ké, bao gom thiét ké ca ban, thiét ké chi tiét va chuan bj chuyén dai,
dua trén cac yéu cau da xac dinh, déng thdi t8 chic cac cudc hop tién do.

4. Phat trién va Chlng téi sé phat trién hé thdng phu hdp v8i nhu cau kinh doanh cda ban va tién hanh kiém thdr.
Kiém thir DE dam bao viéc trién khai sudn sé, ching téi cling sé xem xét cac phuong phap chuyén déi dit liéu.

Trong qua trinh trién khai, ching t6i sé t6 chlc cac budi dao tao dong thai van hanh song song vdi hé théng
N RRTCRG O /GETI hodc quy trinh hién tai. Sau khi xac nhan trai nghiém ngudi dung, ching toi sé tién hanh kiém tra nghiém thu
cudi cung.

Hé théng sé chinh thirc bat dau hoat déng. Ching téi sé cung cap ho trg 1au dai dé dam bao viéc sir dung
hé thdng an toan va thuén tién thdng qua hd trg bao tri van hanh, dich vu hd trg khach hang, cung cap
thong tin va cac ban cap nhat.

6. Trién khai
chinh thic

Toi thiéu: 4 tuan

Toi da: 24 tuan




Bao tri hé thong

Chung t6i sé thiét Iap mot kénh ho trg dé cung cap hd trg van hanh qua

1l PO e T e G g el [Pe dién thoai va email, cling nhu trg gitp khoi phuc khi c6 su c6 phan mém.

Tiéu chuan*1

C4c phién ban phan mém nang cap sé dudc cung cap mién phi khi co
cai tién, dam bao tinh tuong thich véi cac hé diéu hanh mdéi nhat.
Biéu nay gilp loai bo chi phi phan mém cho viéc cap nhat may chu,
giam thiéu chi phi trong suét vong dsi hé théng.

Trong trudng hdp may chi gap su ¢, cong ty chiing toi hoac nha san xuat
1 Bao tri phan cling phan cling sé thuc hién slra chita tai chd, bao gom ca viéc thay thé cac Tuy chon*2
linh kién.

Trong trudng hgp can cai dat lai phan mém sau khi stra chita may chd,
1 Cai dat lai phan mém chding t6i sé thuc hién qua trinh phuc hdi. (Luu y rang viéc phuc héi Tiéu chuan*1
dir liéu kho khéng bao gom trong viéc cai dat lai phan mém.)

2 Cung cap cac phién ban phan mém cap nhat Tiéu chuan*1

* 1) Dich vu sé dugc cung cap vdi gia mua hé thdng cho nam dau tién cta hgp dong.
Bat dau tir nam th( hai, hgp déng sé& dugc ky két hang nam.
* 2) Dich vu sé chi dugc cung cadp néu phan cliing dugc mua ti cdng ty ching toi.



Lgi ich cha viéc trién khai hé thong

1. Thu thap dir liéu
Dua trén hiéu biét vé thiét bj va quy trinh, dit liéu can thiét dugc chon loc va
thu thap. Tan dung kinh nghiém va chuyén moén sau rong cua cac k¥ su, di
liéu quan trong dé giai quyét cac van dé tai hién trudng dugc thu thap va tich
[Qy.

Phan tich yéu t6, Chon loc dif liéu, Thu thap dir liéu

4. Kaizen (Cai tién lién tuc)

Cac hoat dong cai tién va danh gia cac bién phap giai quyét van dé cé thé
dudc thuc hién, cho phép chu trinh cai tién dién ra lién tuc. Cac quy tac chan
doan dudc tao ra ti két qua phan tich, va di liéu thu thap dugc dudc chan
doan theo thai gian thuc, véi két qua phan héi lai cho khu vuc san xuat.

Chan doan dua trén dir lieu & Kaizen (Cai tién lién tuc)

2. Truc quan hoa
Tinh hinh hién tai c6 thé dugc hiéu mét cach dinh lugng, dan dén nhiing hiéu
biét méi. DT liéu thu thap dugc hién thi dudi dang ré rang va dé hiéu, truc
quan hda trang thai san xuat va diéu kién tai hién truang.

Truc quan hoa dir liéu

3. Chan doan dua trén dir liéu & Kaizen (Cai tién lién tuc)
Cac yéu t6 can thiét dé cai tién va giai quyét van dé tai hién trudng c6 thé
dugc xac dinh. Dya trén di liéu thu thap dudc, phan tich dugc thuc hién dé
phét hién nguyén nhan va nhiing hiéu biét dan dén cac giai phap.

Phan tich dir liéu




info@tomastc.com

Thai/EN: +66-81-012-6064 (Anek)
Japanese: +66-94-552-3097 (Nozaki)

TOMAS TECH

http://www.tomastc.com

No.1 MD Tower 16Fl, Unit C1, Soi
Bangna-Trad 25, Debaratna Rd., Khwaeng

Bang Na Nuea, Khet Bang Na, Bangkok
10260 Thailand.
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