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TOM TAT

Nghién ctru nidy nham (mg dung phan mém lap trinh Tia-Portal hiang Siemens, 14 cong cu
lap trinh, mé phong qua PLC-Sim dé két ndi diéu khién véi cac thiét bi IoT khac qua Node-
Red 1a linh vuc dang dugc quan tim ¢ Viét Nam va trén thé gidi. Viéc 1ap trinh, cAu hinh va
mo phong gia lap cung voi kha ning két ndi véi cac phan mém mo phong khac rat hitu ich
khong nhiing trong nghién ctru khoa hoc, trong nhiéu linh vuc khac cua doi song sinh hoat ma
déc biét la ing dung trong day hoc. Cung voi viée phat trién vé khoa hoc cong ngh¢, nhit 13
cong nghé thong tin va mang truyén thong da thuc day céc nha san xuét va nguoi str dung ludn
tim ra cac ung dung méi tién loi nham két ndi cac thiét bi cong nghé voi con ngudi mot cach
than thién, nhanh chong va truc quan nhét thong qua hé théng Internet két ndi van vat. Mot
trong nhimg cong ty san xuét thiét bi va cung cap dich vu cong nghé hang dau thé giéi trong
linh vure nay 1a Siemens. Viéc tiép can thiét b cong ngh¢ mai va ap dung vao cong tac nghién
ctru khoa hoc, day hoc cling nhu sir dung céc phan mém tmng dung hd trg trong viéc 14p trinh,
cAu hinh, m6 phong va giam sat cac hé théng san xuat da diém tir xa 13 diéu can thiét va s&
mang lai nhiéu loi ich, dic biét trong cong tac dio tao nghé, mang lai hiéu qua vé khoa hoc-
cong nghé, kinh té-xa hoi. Két qua ctia nghién ciru di dwgc tng dung vao day hoc cac modul
mon hoc 1ap trinh, diéu khién tai T6 bd mén Dién Cong nghiép, khoa DPién-bién tur, truong
Cao diang Cong nghiép Hué. Ngoai ra con dugc van dung huéng din nhidu dé tai khoa hoc
khéc cho hoc sinh - sinh vién (HSSV), tai liéu thuc hién cac chuyén dé Stem day hoc. Thém
vao d6 nhom tac gia ciing dd tham gia vao qua trinh xdy dung Video va bai giang sb trén hé
thong phan mém LMS dé phuc vu nguoi hoc theo link: https://Ims.hueic.edu.vn/. Pic biét,
nghién ctru nay ciing dugc mg dung lam thiét bi day hoc dat giai cip Qudc gia. Vi nhiing
tmg dung thue tidn nhu trén dé tai dd mang lai nhiéu loi ich thiét thuc trong day hoc thé hién
tinh méi trong (mg dung khoa hoc cong nghé va tinh sang tao ciia dé tai.

Tir khéa: Tia-Portal, PLC-Sim, 1ap trinh, truyén thong loT Node-Red, mé phong, diéu khién.

1. MO PAU

Tia-Portal vdi cac phién ban dugce cdp nhat lién tuc va cé kha nang 1ap trinh diéu khién
gidm sat va mo phong gia 1ap véi nhiéu dong PLC trong d6 c6 ho Simatic-S7 hoac két hop
diéu khién chung théng qua cic phwong thirc truyén thong khac nhau. Mot trong nhiing giao
thirc phd bién 1a két n6i Ethernet TCP/IP gita cac 16p thiét bi hodc két ndi Internet van vat
thong qua dich vu dién toan dam may va thiét bi truyén thong Simatic khac nhau, hodc thong
qua chuén truyén théng MQTT Node-Red. Simatic-S7 1a mot dong cua bo didu khién logic
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kha trinh c6 thé kiém soat nhiéu ung dung tu dong hoa, thiét ké nho gon, chi phi the‘ip, va mot
tap 1énh manh mé da tao ra nhitng gidi phap hoan hao hon cho trng dung véi Simatic-S7. Pon
gian trong cai dat, 1lap trinh va van hanh, co thé sir dung cho cac nhi€ém vu diéu khién tir don
gian dén phirc tap, da nhiém trong viéc img dung, c6 thé str dung nhu mot hé thong don 1¢
hogc trong mét du an giai thuat tong hop, dé dang cho viéc tmg dung thoi gian thyc cho hé
thdng. Simatic-S7 bao gdm mot b vi xtr ly, mot ngudn cung cap duoc tich hop san va cac dau
vao ra. PLC Simatic-S7 tich hop san cong truyén thong Profinet ding dé két ndi méy tinh, voi
man hinh HMI hay truyén thong PLC-PLC. Dung két ndi véi cac thiét bi khac ¢é hd tro chuan
Ethernet. Cling véi viéc phat trién vé khoa hoc cong nghé, nhat 1a cong nghé thong tin va
truyén thong di dwa cong nghé dién toan ddm may dé 1ap trinh diéu khién va két ndi van vat
v6i Simatic-S7. Hé thong gom cac thiét bi két ndi Internet d& 1am cho Tia-Portal trd nén thong
minh hon va cé thé thuc hién nhiém vu lap trinh diéu khién va giam sat qua trinh mot cach
than thién tryc quan va nhanh chéng thong qua Internet. Mac du c¢é cac cong trinh nghién clru
vé lap trinh diéu khién Tia-Portal, Node-Red, Factory IO, véi Festo Fluid-Sim, Virtualmak,
Cade-Sim, PC-Simu... Tuy nhién dén nay van chua c6 cong trinh nao nghién ctru tong thé va
két hop Tia-Portal truyén thong qua PLC-Sim téng hop trong toan bd cac tng dung d6 dé diéu
khién chiing tir xa théng qua Internet IoT Node-Red.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Noi dung
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Hinh 1. Minh hoa két ni Tia-Portal véi PLC-Sim va MQTT Node-Red truyén théng qua Cloud [1]

2.1.1. Téng quan vé phan mém ng dung Tia-Portal Siemens

Ngoai nhimg tinh ning da dugc dé cap trén, Siemens con cung cap phién ban Tia-Portal méi
14 13p trinh va diéu khién di &n ma khdng can c6 mat tai nha may ma chi dung thiét bi di dong két
ndi mang qua Cloud, c6 thé thuc hién cac nhiém vu ki thuat mot cach nhanh chéng hiéu qua, an
toan va c6 thé thuc hién cac tc vu moi noi moi lic ma khong can phai cai dat hodc cap nhat. Tat
ca nhitng gi can thiét 1a mét trinh duyét cap nhat va c6 kha nang truy cap Internet. T4t ca cAc du an
cd thé thuc hién, Iuu trir va chia sé mot cach tic thoi dé dang. Cac tuy chon cua Tia-Portal ciing ¢6
sin bao gbm Simatic Step 7 Safety, Simatic Energy Suite, Simatic-S7-PLC- Sim Advance, WinCC
Unified, Test Suite, Industrial Edge... Ngay nay, Siemens da va dang cung cap nhleu giai phap
ky thuat higu qua, tiét kiém trong cac nganh nghé thudc nhiéu linh vuc doi sdng nhu hang
khong vii try, 6 t6, nang lugng, cong nghiép hoa chat, dién ti, v.v.
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Hinh 2. Céc tily chon c4u hinh phan cimg trong tmg dung Tia-Portal Siemens [2-9]

2.1.2. Gigi thiéu vé phan mém mé pheng PLC-Sim

PLC-Sim 1a mot PLC 40 c6 thé dam duong moi tac vu ciia moi thiét bi kha trinh. Hon
nira, N6 cho phép thyc hién cac chirc nang linh hoat va doc 1ap voi phan cing. C6 thé truy cap
bo diéu khién va thuc hién tat ca cac chirc nang cua PLC Simatic-S7 thong qua céc thiét bi di
dong tir moi noi. PLC-Sim 1a bo diéu khién a0, hoan toan tuong thich véi Tia-Portal vi vy c6
thé st dung cac cdng cu quen thudc va xay dung cac du an da duoc tao. Viéc tich hop nay cho
phép str dung céc giai phap trong moéi truong cdng nghé thong tin. Thém vao d6, PLC-Sim
con duogc tich hgp vao Industrial Edge cho phép van hanh cac ang dung mét céach tap trung
dira vao dir liéu va phan mém c6 thé duoc didu chinh theo yéu cau hién tai mét cach nhanh
chéng va dé dang.

2.1.3. Gigi thiéu vé Node-Red [3]

Node-Red 1a mét nén tang ma ngudn mé danh cho viéc 1ap trinh 10T, cung cip mét giao
dién do hoa trén trinh duyét Web dé két ndi céc thiét bi va dich vu trén Internet. Mot trong
nhitng diém manh cua Node-Red 1a ¢ kha ning tich hop d& dang véi nhiéu thiét bi va céc
dich vu khac nhau thong qua cac giao thic va giao dién chung nhu MQTT, HTTP, TCP, va
nhiéu giao thuc khéac. Ngoai ra, Node-Red c6 mét cong dong ngudi dung manh mé va phong
phu veéi nhiéu géi mo rong dugc tao va chia s¢ boi cong dong nguoi ding trén toan thé gioi.
Diéu nay glup cho viéc phat trién tng dung loT nhanh chong va hiéu qua. St dung Node-Red,
ngudi dung c6 thé tao ra cac tng dung loT tir cac du &4n nho dén cac hé thdng phurc tap mot
cach dé dang, linh hoat va manh mé.

ﬁ MQTT

Node-RED [ { Ethernet

——4
. s$7-1200

Hinh 3. Giao tiép giita PLC S7-1200 véi cac thiét bi IoT qua truyén thong MQTT Node-Red
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2.2. Phwong phap

Quan sat cac d6i twong 1a HSSV tai truong Cao dang cong nghiép Hué trong qua trinh
thyc hién cac mon hoc lién quan dén lap trinh, diéu khién c6 sir dung cac phan mém ung dung
thdy rang hau hét cac dy an cua nhitng bai, mén hoc déu lién quan va cé thé diéu khién tryc
tiép hodc moé phong cac du an nay thong qua thiét bi ao 1a PLC-Sim. Thém vao do, tinh da
dung trong cau hinh PLC-Sim ciing cho phép trai nghiém nhiéu phién ban, nhiéu hang, loai
phan cing PLC khac nhau va quan ly céc du én trong thoi gian thuc mot cach tuc thoi va an
toan. Cung vai su tim hiéu va tng dung cac phan mém 1ap trinh, md phong, truyén théng trong
qué trinh day hoc va nghién ciru thay rang ching khéng nhitng hitu hiéu trong ting du an don
I¢ ma con rat hitu ich khi xay dung cac hé thong diéu khién c6 thé md phong cho nhitng day
chuyén san xuat hdn hop trong cong nghiép va doi séng. Nham trang bi va van dung hanh
trang s trong dio tao nghé, cling vai sy phét trién vé khoa hoc cong nghé ngay nay. Bé nim
bt kip thoi va ung dung duoc nhitng thanh tuu khoa hoc cong nghé, dac biét la kién thuc vé
viéc lap trinh, diéu khién, truyén thong va giam sat tir xa cac hé thong san xuét bang cac thiét
bi thong minh qua Internet. Nhu cau buc thiét cia céc nha dau tu va nguoi quan Iy trong thoi
dai cong nghé sé ngay nay la quan ly va gidm sét tir xa nha may, cong xudng bang thiét bi
théng minh va 1 giai phap téi uu hién nay mang lai nhitng loi ich to I6n vé mat khoa hoc k§
thuat, an toan va hiéu qua kinh té cao. Huong tng cong cudc sb hda trong cdng tac nang cao
nang luc day hoc cua giang vién, nhom tac gia ciing di xay dung cac video va bai giang sé cua
cac modul hoc phén lién quan va dang dan hoan thién theo duong link sau:

https://Ims.hueic.edu.vn/mod/assign/view.php?id=1662

https://Ims.hueic.edu.vn/mod/lesson/view.php?id=1422
https://Ims.hueic.edu.vn/course/view.php?id=126

Nam bét nhirng van d trén, qua thuc tién tim hiéu, thuc nghiém va tham gia vao cac 16p
tap huin “Train the trainer” ctia Siemens Viét Nam va van dung duoc cac tinh ning dic biét
t6i wu cua phan mém tng dung Tia-Portal cing cdng cu mé phong da nhiém ctua PLC-Sim va
tién hanh viéc lap trinh, két ndi truyén thong diéu khién va giam sat cac du an théng qua cac
phan mém ung dung lién quan. Ngoai ra tan dung kinh nghiém va kién thirc trong cong viéc
day hoc, kién thirc mé online ciing véi su hd tro gitap d& vé mat khoa hoc cua cac dong nghiép,
nhom tac gia da thyc hién thanh cong nghién ctu nay.

3. KET QUA VA THAO LUAN

3.1. Lap trinh Tia-portal diéu khién va mé phéng hé théng phan loai san pham theo mau
sac qua Factory 10

Hinh 4 cho thdy c6 thé 1ap trinh, cAu hinh truyén thong, m6 phong va didu khién cac hé
thong san xuét trong cong nghiép dugc xay dung trén phin mém Factory 10, 1a mot pham
mém mé phong nha may 3D dé hoc cac cong nghé tu dong hoa. Buoc thiét ké de dé sir dung,
n6 cho phép nhanh chong xay dung mot nha may ao bang cach su dung mot s6 bo phén cua
day chuyén san suét cong nghiép phd bién. Factory 10 cting bao gom nhiéu canh lay cam hing
tir cac g dung cong nghiép dién hinh, tir cdp d6 khé so cdp dén nang cao. Tinh hubng phd
bién nhét 1a sir dung Factory IO 1am nén tang dao tao PLC, vi 1 b diéu khién phd bién nhit
duoc tim thay trong céc Umg dyng cong nghi¢p. Tuy nhién, no ciing c6 thé dugc sir dung vdi
vi diéu khién, Soft PLC, Modbus, trong s6 nhiéu cong nghé khac...ma hon hét 1a co thé két
ndi 14p trinh va cAu hinh véi Tia-Portal théng qua Template PLC-Sim va HMI hoic MQTT
Node-Red dé giam sat qua thiét bi IoT.
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Hinh 4. Lap trinh Tia-Portal qua Template; két n6i, moé phong Simatic-S7 PLC-Sim véi
Factory 10 [4]

3.2. Giao tiép gitra MQTT Node-Red véi PLC S7 qua Tia-Portal va PLC-Sim

Cai dat va cach thiét ké cac file Flows trong Node-Red:

Your environment has been set up for using Node.js 21.6.1 (x64) and npm.
C:\Users\USER>Node-Red

28 May 20:18:11 - [info]

Welcome to Node-Red

28 May 20:18:11 - [info] Node-Red version: v3.1.3

28 May 20:18:11 - [info] Node.js version: v21.6.1

28 May 20:18:11 - [info] Windows NT 10.0.22631 x64 LE

28 May 20:18:12 - [info] Loading palette nodes

28 May 20:18:14 - [info] Dashboard version 3.6.2 started at /ui

28 May 20:18:14 - [info] Settings file: C:\Users\USER\.Node-Red\settings.js

28 May 20:18:14 - [info] Context store: ‘default’ [module=memory]

28 May 20:18:14 - [info] User directory: \Users\USER\.Node-Red

28 May 20:18:14 - [info] Flows file: \Users\USER\.Node-Red\flows.json

28 May 20:18:14 - [info] Server now running at http://127.0.0.1:1880/

28 May 20:18:35 - [info] [mqtt-broker:3180e93076a0916b] Connected to broker:
mqtt://192.168.0.254:1883

Hinh 5 cho thiy sau khi da cai dat Node-js, vio cmd command prompt chay ciu 1énh:
C:\Users\USER>Node-Red. Cira s6 Hinh 5 s& xuat hién, copy dia chi http://127.0.0.1:1880
trong ctra s6 Node-Red vao trinh duyét Web dé chay ta s€ ¢c6 man hinh soan thao Flowts. Sau
khi Confingue PLC S7 phién ban 4.2 hodc cao hon trong Tia-Portal va soan thao trén ctra sb
Node-Red thi tién hanh Deploy cac khéi dit liéu 1én Internet. Sau dédy 1a chwong trinh mé
phong quy trinh bat tit dén, dugc 1ap trinh trén Tia-Portal va két ndi diéu khién véi Internet
thong qua giao thirc MQTT Node-Red.
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Hinh 6. Diéu khién thiét bi 0T qua Internet theo phwong thirc truyén thong MQTT
Node-Red [4-8]

Qua trinh két ndi giita PLC S7 v6i Node-Red duoc thuc hién theo quy trinh sau: Lap trinh
cac khéi Block trén Tia-Portal, cai diat Dashboard va Node-Red Contribute S7, tao Flowts cac
khéi dir liéu va gan dia chi PLC-Sim trén Node-Red r6i Deploy 1én Internet. Chay trinh duyét
Web véi dia chi http://127.0.0.1:1880/U1 s& diéu khién duoc chuong trinh da thiét ké tir Tia-
Portal ciia PLC S7. Nhur véy, véi tat ca cac thiét bi di dong c6 két ndi Internet déu c6 thé truy
cap va diéu khién duoc hé thong da dugc thiét ké. Piéu khién hé thdng san xuét thong qua
Node-Red luén dap tmg dugc yéu cau tirc thoi, an toan va moi noi moi lic. Qua img dung nay
cho phép két ndi diéu khién Internet van vat IoT, 1a mot trong nhimg cong cu day hoc va
nghién ctru khoa hoc theo dinh hudng s6 hoa. Chi can thiét bj di dong c6 két néi mang Internet
1a 6 thé giam sat va diéu khién moi dw an ma céc c4 nhén, t6 chirc da thiét 1ap. Qua ung dung
trén cho thiy hoan toan co thé 1ap trinh, cai dat, truyén thong va diéu khién cac ung dung va
mo6 phong cac hé thong diéu khién tir don gian dén phirc tap qua cac thiét bi thong minh ¢ nbi
mang. Bong thoi Tia-portal con c6 thé lién két, 1ap trinh, diéu khién va mo phong duge voi
nhiéu phdn mém khac nhu Festo Fluid-Sim, VirtualmarkTCP, CadeSim... s& duoc dé cép
trong cac phan sau.

3.3. Giao tiép giira Tia-Portal véi mot sé phan mém wng dung khac thong qua két noi
NetToPLC-Sim

3.3.1. Giao tiép Tia-Portal véi Festo Fluid-Sim V4.2 qua KEPServer Configuration
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Hinh 7. Két ni, m6 phong Simatic-S7 PLC-Sim v&i Festo Fluid-Sim V4.2 [4-8]

Hinh 7 cho thiy sy két hop 1ap trinh diéu khién giira Tia-Portal lap trinh diéu khién PLC
Siemens va ph::fln mém day hoc dién khi nén Festo Fluid-Sim, théng qua KepServer. Nhur vay,
ngudi hoc ¢ thé ap dung kién thirc va ky nang cua mén hoc 1ap trinh PLC vao mon hoc dién
khi nén va ngugc lai. Thé hién su xuyén sudt trong viéc van dung kién thirc tong hop.

3.3.2. Giao tiép Tia-Portal véi VirtualmakTCP qua PLC-Sim

tualmakTCP

Hinh 8. Két ni, md phong Tia-Portal voi Virtualmak TCP qua PLC-Sim [4-8]

Hinh 8 str dung cac ing dung phan cimg ciia mot s6 hé thong c6 san trong Virtualmak TCP
va chi can lap trinh khai béo cac dau vao ra trong Tia-Portal rdi két ndi qua PLC-Sim thi hoan
toan c6 thé didu khién duoc cac tmg dung ndy. Sau cung la c6 thé Deploy cac tng dung da
thyc hién 1én Internet thong qua Node-Red dé ngudi ding c6 thé giam sat va diéu khién tir xa
thong qua cac thiét bj IoT qua giao thirc MQTT Node-Red.

3.3.3. Giao tiép Tia-Portal véi CadeSim-PCSimu va HMI qua PLC-Sim

Totally Integrated Automation
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Hinh 9. Két ndi Tia-Portal véi CadeSim va PC-Simu qua PLC-Sim [4-8]
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Hinh 9 thé hién viéc lién két 1ap trinh didu khién va mé phong céac dy an tu tao trén PC-
Simu sau d6 dit tén cac thiét bi cung tén trong Cade-Sim thi ¢ thé diéu khién va mo phong
dugc cho cac dy an nay. Tuy nhién, dé diéu khién tir xa qua Internet cho cac dy an nay can két
nbi truyén thong véi Tia-Portal thdng qua PLC-Sim. Ciing tuong tu nhu cac ing dung trén.
Sau khi Deploy cac ing dung da thuc hién 1én Internet va truyén thong qua MQTT Node-Red
thi nguoi dung co thé giam sat va diéu khién tir xa thong qua cac thiét bi IoT. Qua cac img
dung duoc the hién trén cac Hinh 4-9 cho thdy Tia-Portal c6 thé 1ap trinh, két ndi ciu hinh mo
phong voi rat nhidu cac phan mém tmg dung khac thong qua Simatic-S7 PLC-Sim va diéu
khién qua cac thiét bi IoT. Viéc mo phong cac thiét bi hodc ddy chuyén san xuat trong hé thong
diéu khién trude khi thuc hién s& mang lai chudi gia tri. Sir dung ban song sinh ky thuat s cua
may, thlet bi hodc day chuyén san xuat dua trén phan mém mo phong ciing cho phép céc nha
san xuat phan ung nhanh va linh hoat hon trudc su thay dbi ctia thi truong, mang lai loi thé
canh tranh, giam thiéu rui ro, mang lai hiéu qua vé khoa hoc- -cong ngh¢, kinh té-xa hoi cao.
Viée ung dung céc phan mém l4p trinh, md phong va giam sat, diéu khién cac hé théng san
Xudt tir xa thdng qua giao thue MQTT Node-Red bang céc thiét bi thong minh IoT la xu thé
clia sy phat trién vuot bac trong k¥ thuat truyén thong diéu khién trong thoi gian sap toi.

4. KET LUAN

Cung véi su phat trién vé khoa hoc cong nghé, nhat 14 cong nghé thong tin va mang
truyén thong di thuc ddy cc nha san xuét va nguoi sir dung ludn tim ra cac tmg dung méi tién
loi nham két ndi cac thiét bi cong nghé va con nguoi mot cach than thién, nhanh chéng va tryc
quan nhat thong qua hé thong Internet két ndi van vét. Mot trong nhitng cong ty san xuat thiét
bi va cung cip dich vu cong nghé hang dau thé gidi trong linh vuc nay 1a Siemens. Viéc tiép
can thiét bj va cong nghé méi va ap dung vao cong tac nghién ctru khoa hoc, day hoc ciing
nhu st dung cac phan mém tng dung hd trg trong viée 1ap trinh, ciu hinh, mé phong va giam
sat cac hé théng san xudt da diém tir xa 1a diéu can thiét va s& mang lai nhiéu loi ich, dac biét
trong cong tac dao tao nghé, mang lai hiéu qua vé khoa hoc-cong nghé, kinh té-xa hoi. Mot
van d¢ khong thé khong nhic dén 1a diéu khién hé théng qua mang Internet, nguoi chii doanh
nghiép hodc cong xudng khong can dén tryc tiép quan 1y thiét bi ma c6 thé giam sat hé thong
tir xa, tir d6 dé dang phan doan cing nhu quan sat phat hién sy hoat dong khong 6 6n dinh cua
hé théng, nhanh chong xir 1y sy b, , giam chi phi quan ly va diéu hanh hé théng. Nhan thay
dugc nhiing loi ich trén, qua thuc tién tim hiéu, thuc nghiém va van dung duoc céc tinh ning
dic biét ti wu cua phan meém Ung dung Tia-Portal cung cong cu 1ap trinh, mé phong da nhiém
cua PLC-Sim, hon hét 1a c6 thé két ndi 1ap trinh va cAu hinh vé6i Tia-Portal thong qua Template
PLC-Sim va truyén thong qua MQTT Node-Red dé giam sat qua thiét bi IoT. Ngoai ra, tan
dung kinh nghiém va kién thirc trong cong viéc day hoc, kién thirc online cting v&i sy hd trg
gitip d& vé mit khoa hoc ciia cac dong nghiép. Thong qua phan ndi dung duge trinh bay trong
bai b4o cho thdy nhom nghién ciru da thyc hién va van dung hiéu qua kién thirc khoa hoc cong
ngh¢ trong cong trinh nghién ciru nay.
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ABSTRACT

TIA-PORTAL PROGRAMMING AND COMMUNICATION WITH SIMATIC-S7
PLC-SIM IN SIMULATION AND CONTROL VIA INTERNET 10T NODE-RED

Huynh Tan Man*, Tran Huu Chau Giang, Dao Huu Luy, Tran Phuong Nam
Hue Industrial College, No. 70 Nguyen Hue Street, Hue City, Thua Thien Hue Province
*Email: htman@hueic.edu.vn

This research aims to apply Siemens' Tia-Portal programming software, a programming
and simulation tool via PLC-Sim to connect and control other 10T devices via Node-Red, an
area of current interest in Vietnam and worldwide. Programming, configuring and simulating
the simulator along with the ability to connect with other simulation software is beneficial not
only in scientific research, in many different areas of daily life, but especially in the application
of simulation software. Using them in teaching, along with the development of science and
technology, especially information technology and communication networks, manufacturers
and users have always motivated find new and convenient applications to connect technology
devices and networks and people in the friendliest, fastest and most intuitive way through the
Internet of Things system. One of the world's leading equipment manufacturing and
technology service providers in this field is Siemens. Accessing new equipment, technology
and applying it to scientific research, teaching as well as using application software to support
programming, configuration, simulation and monitoring of production systems remote multi-
point is necessary and will bring many benefits, especially in vocational training, bringing
efficiency in science, technology, and economics and society. The results of the research have
been applied to teaching programming and control modules at the Department of Industrial
Electrical and Electronics Engineering, Hue Industrial College. In addition, it is also used to
guide many other scientific topics for students, and documents for implementing Stem
teaching topics. In addition, the author group has also participated in the process of building
videos and digital lectures on the LMS software system to serve learners according to the link:
https://Ims.hueic.edu.vn/. In particular, this research was also applied as a teaching device and
won a national award. With practical applications like the above, the project has brought many
practical benefits in teaching, demonstrating the novelty in the application of science and
technology and the creativity of the topic.

Keywords: PLC-Sim, Tia-Portal, programming, MQTT Node-Red lIoT communication, simulation,
control.
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