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PHAN MO PAU

1. Tinh cip thiét cia dé tai

Ngay nay, trong xu thé cudc cach mang cong nghiép lan thir 4 (CMCN 4.0)
dang dién ra s6i dong trén toan thé gisi, Viét Nam di va dang tham gia tich cuc trén
nhiéu linh vuc khic nhau cta xa hoi nhu chinh phu, truyén thong dai chung, y hoc,

khoa hoc k¥ thuat, ...

Tri tu¢ nhan tao cung voi d6 thi thong minh, nha méay thong minh, can hg thong
minh dang dan duoc x4y dung nén tang dinh hinh va hoan thién. Cac cong viéc khong
can thiét s& bién mit, con nguoi lao dong tai cac khau san xuét s& dan duoc thay thé
bdi robot. Va mot loai robot dic biét duoc phat trién trong thoi gian gan day 1a robot
cong tac. Robot cong tac cé uu diém 1a cAu tric nho hon, do tin cdy cao, tiéu thy di¢n
nang thap, dé xur 1y va gia thanh ré. Nhiing tinh ning nay 1am cho cobot rat hiéu qua
dé ap dung rong rai khong chi trong cong nghiép ma con trong dich vu va cudc séng

hang ngay.

Khi robot dugc tmg dung trong linh vuc dich vy, van dé dat ra 1 lam cach nao
dé xay dung mot nén tang co6 thé quan Iy hé théng dich vu mot cach hiéu qua mang
lai gia tri cong thém tir hé thong. Nén tang d6 can c6 cac tinh nang nhu thu thap dit
lidu tir hé thong, két ndi phan ctng, canh bao phan ctng, tong hop bao cio, tong hop
dir liéu lich sur, co so dir lidu va cai dat cac két ndi diéu hanh tir xa. Nguoi sir dung
nén tang d6 cung vai robot dich vu c6 thé thdng ké, danh gia sd liéu kinh doanh, thoi
quen khach hang, ... dé dinh huéng ké hoach kinh doanh phu hop, dép ung nhu cau
khach hang, phat trién kinh doanh trong twong lai.

Xuat phat tir nhitng 1y do trén cing voi sy dong v cua thady TS. Chung Tan
Lam ti chon dé tai luan van: “XAY DUNG HE THONG PIEU KHIEN VA THU
NHAN DU LIEU CHO ROBOT DICH VU?”, luin vin gop phan vao viéc giai quyét

cac van dé hét suc can thiét va ung dung trong cac hé sinh thai thong minh ctia qua



trinh chuyén ddi s6 va cudc CMCN 4.0. Dé tai ¢ su tham gia ho tro vé dinh huong
hoc thuat ciia Cong ty TNHH ché tao may 3C (Cong ty duoc hd trg bai Quy d6i méi
sang tao Vingroup VINIF trong du 4n ma sé VINIF.2020.NCUD.DA059) dé két qua

dé tai mang tinh thuc tién, c6 kha nang ung dung sau khi nghién ctru.
2. Muc dich nghién ciru

Trén thé gi6i, robot dich vu dang dwgc nghién ctru, phat trién va dua vao sir
dung ngay cang tré nén pho bién nhu robot ban hang ty dong, robot nau in , robot

cham soc strc khde cho nguoi bénh, robot hut bui, robot giir nha...

Tuy nhién cac két qua cac robot dich vu trén xuét hién dudi dang 1a cac san
phém thuong mai véi chi phi kha cao. Viéc diéu khién tir xa va thu nhan cac dit liéu
tir qua trinh xtr 1y, st dung robot hau nhu khong md dé c6 thé truy cap thong tin. Hé
thong tich hop nhu vay can duoc nghién ctru giai ma dé xay dung nén tang cong nghé
ngudn phuc vu céng cude chuyén doi sé trong céc linh vuc dich vu trong mot d6 thi

thong minh trong twong lai sip toi.

Pé tai luan van nay xdy dung nén tang hé thong thu nhan di liéu va diéu khién
tir xa cho hé thong tich hop robot dich vu thay thé con ngudi bao gém hé thong tu
dong hoa thudc 16p thao tac c6 dinh non-realtime va 16p thao tac 1ap trinh duoc
realtime, dé tir d6 c6 thé trién khai cic mé hinh kinh doanh dich vy thong minh, dem
lai hiéu qua kinh té va t6i uu trong khau quan 1y va van hanh robot trong linh vuc
dich vu. Cac robot khong nht thiét dang canh tay ma c6 thé ¢6 cac dang co cAu chép
hanh dé thuc hién cac dich vu khac nhau. Do diéu kién phan cimg nén dé tai tap trung

vao loai robot c6 thao tac cb dinh non-realtime.

Xay dung dugc mot hé théng diéu khién va thu nhan di liéu cho robot dich vu
dang thao tac ¢ dinh non-realtime dé t6i wu chi phi dé trién khai hiéu qua tai cac ctra
hang kinh doanh linh vuc 4am thuc 3n uéng nhu nha hang, khach san, can-tin, cac cira

hang thirc an nhanh, ....



3. Poi twong va pham vi nghién ciu
Poi twong nghién ciru

Xay dung nén tang mot hé théng thu nhan dit li¢u tr cac hoat dong cua mot
tram robot gém cc co cau tac dong thuc hién céac thao tac niu bép vOi cac co ciu
chép hanh tuong tng ¢ muc do co ban va la budce quan trong nhét cua hé théng dé 1a
thu thap dir liéu cap thap, dé tir d6 co cac budc phat trién tiép theo. Cac budc tiép
theo nhu phat trién cac bao cao, canh bao, vé do thi, két dam may va két ndi cac giao
dién nguoi st dung s& duoc nghién ctru dé dang hon khi ¢6 duoc nén tang két ndi
giita phan thiét bi diéu khién v6i phan mém cip cao hon, va cic van dé nay co thé

dugc nghién ctru trong cac dé tai khac.
Pham vi nghién ciru

Pé xuit mot tram robot dich vu véi cac tac vu diéu khién trinh tu thudc 16p
non-realtime. Xay dung mot hé thong thu nhan dir liéu trong mang cuc bd LAN cho
mdt tram robot dich vu d6 dé theo ddi va cai dit cac tham sd lam viée tuong ung. Lap
trinh diéu khién tram robot nay dung bo diéu khién logic kha trinh cong nghiép PLC.
Céc bién 1/0 ctia PLC va céac thanh ghi cAu hinh hé théng PLC duoc xay dung thong
qua cac dinh nghia Tag trén mot phan mém OPC Server chay trén Windows. Mot
chuong trinh s& truy xuat cac Tag nay dé thyuc hién tinh ning giam sat hoat dong cia
hé théng. Cac dur 1iéu thu nhan duoc s€ duoc tiép tuc khai thac véi cac tinh nang truy
van co s& dit lidu, tao bao cdo, cac canh bao, vé& d6 thi; tuy nhién, céc tinh nang nay

khong nam trong pham vi nghién ctru ciia dé tai ndy.
Phwong phap nghién ciru

Dé tai sir dung két hop nhiéu phuong phap nghién ciru khac nhau nhu: phwong
phap thu thap tai liéu, phwong phap phén tich thiét ké hé thong diéu khién trinh ty,
phuong phap tich hop hé théng, phuong phap 1ap trinh va mé phong thir nghiém.

Céc thiét bi duoc st dung: may tinh Laptop, bo diéu khién logic kha trinh

(PLC, Programmble Logic Controller), robot dich vu 1a dang may moc ty dong dugc



chuy&n mén hda mot tic vu trinh tr nao d6 dwoc diéu khién bang PLC; tuy nhién
thiét bi nay s& dugc gia dinh t6i thiu trén phdn mém va phan cing phi hgp dé minh
hoa quy trinh hoat dong cta hé thong.

Cac cong cu lap trinh duogc st dung: cong cu lap trinh Visual Studio C#, phén
mém OPC Server KepServerEX, phan mém 14p trinh PLC GXWork?.



CHUONG 1: NGHIEN CUU TONG QUAN

1.1 Téng quan vé robot dich vu

O nhiéu qudc gia, cac doanh nghiép dich vu dang gip khong it kho khan trong
viéc thué nhan cong dé khoi phuc viéc kinh doanh sau thoi gian dich bénh. Bén canh
d6, quay trd lai thi truong lao dong sau thoi gian dich bénh, nhiéu nhan vién ciing
khong méy man ma vdi cong vi¢e phuc vu vt va v4i nhiéu ap luc. Mot nghién cuu
trén Science Robotics vao giita thang 4/2022 cho thay nhiing cong viéc lién quan dén
chuan bj thirc dn va phuc vu ¢6 nguy co cao sé& bi thay thé boi robot hon 14 céc cong

viéc khéc lién quan dén gido duc hodc cham soc stc khoe [1].

Khi x4 hoi han ché tiép xtc giita ngudi voi ngudi, thi robot phuc vu dang duoc
chu trong trong nganh m thuc. Nha hang Roger trong khach san Ameswell méi khai
truong ndm ngodi tai Mountain View, California (M¥) hién cling dang c6 hai robot
Servi, cao 104 cm lam viéc [2]. Hai robot nay do Hang Bear Robotics tai Silicon
Valley ché tao, chiu trach nhiém don dep chén dia do, mang vao trong bép va dua
vao may rira chén. O Singapore, nha bép ao ctia Grab tai Hillview st dung robot dé
dua cac mon di hoan tat tir nha bép ra cho shipper. O Paris, tai mot cira hang Pizza,
toan bo quy trinh lam banh, tir nhao bdt dén dong goéi vao hop, déu do robot dam
nhiém, trong cin bép lam bang kinh trong subt c¢6 nhirg con robot mau bac da ning

- tén 1a Pazzi — c¢6 kha ning hoan thanh khoang 80 hop banh pizza mdi gid.

Tuy nhién, theo Business Insider, chinh nhitng 6ng chi nha hang & Anh, Phap
hoic My lai cho rang tuy cac robot vé co ban kh4 tién lgi nhung chung chua thé thay
thé hoan toan con ngudi. O hinh thai hién tai, nhitg robot nay khong phai la khong
c6 thiéu sot. Robot cling khong dé dang thich nghi véi méi trudng méi, nhiing tinh
hubng khong du doan trude hodc tinh hudng bit ngd, 1a mot phan trong hoat dong
ctia cac nha hang déng khach. Vi vay, mic du robot rat hiéu qua dé thay thé cho céac

hoat dong té nhat, khéng vé sinh hodc nguy hiém, nhung ching lai thiéu mot dang tri



tué thong minh nhat dinh cta con ngudi khi can hiéu cac yéu cau phirc tap hon trong

thuc té.

Ngoai ra, robot ciing khong ré: robot Servi, ctia Bear Robotics, chi phi khoang
999 USD/thang bao gom ca cai dat va hd trg. Viéc chi s tién khong nho dé sé hitu
robot phuc vu s€ budc cac nha dau tu phai can nhéc, va dat biét 1a cac nha nghién ctru

phat trién can d6i giira chi phi va gid tri ting thém sau dau tu.

Ta c6 thé thay 1a chi phi cta viéc Gtng dung robot hién tai kha cao do thuong
tich hop nhiéu tinh ning Khong can thiét cho ing dung. Do d6 dé tai sé tap trung Vao
loai robot dich vu ¢6 tinh ning vira du dap Gng yéu cau cia cong viéc: thay vi phai
st dung mot robot 5,6 bac tu do thtra chuyén dong thi dé tai dinh hudng cac robot
khoang 2, 3 bac ty do dé thay thé thao tac nao d6 ciia con ngudi giam dugc chi phi

dau tu ban dau.

Dé tai ndy xem xét hai loai robot dugc dinh huéng tng dung vao linh vuc dich
vy, d6 13, (1) Robot c6 thao tac ¢ dinh va don gian nhu céc h¢ tu dong hoa hoat dong
trinh ty va (2) Robot c6 16p thao tac chuyén dong phirc tap va l1ap trinh duoc nhu

robot cong tac (cobot).
1.1.1 Robot diéu khién trinh tw

Robot diéu khién trinh ty thuong 1a su két hop cua cac co cau chap hanh co
ban nhu co cau chuyén dong tinh tién (Hinh 1.1) va va co cu chap hanh chuyén dong
quay (Hinh 1.2) dé tao ra chuyén dong phac tap hon véi 1-3 bac ty do dé gia 1ap cac
thao tac nao d6 theo yéu cau thyc té. Cac chuyén dong thanh phan trén c6 thé 1a céc
diéu khién chuyén dong vi tri khdng hoi tiép dé thuc hién céc chuyén dong diém-
diém, Véi diéu khién trinh tu, cac hé théng robot dang nay chiém da s céc thao tac
dich vu trong thuc té (tng dung. Mat vi du dién hinh vé tich hop hé théng cho robot
diéu khién trinh tu (Hinh 1.3).



Hinh 1.2: Mt miu co ciu chap hanh quay dong co AC véi hap giam téc [8]

Hinh 1.3: Mt mau robot dich vu ding co cau tinh tién diéu khién trinh tw [9]



1.1.2 Robot cgng tac

Robot cong tac (cobot - collaborate robot) 1a mét loai robot duoc thiét ké dé
lam viéc chung véi con ngudi trong mot khdng gian chung. Mét trong nhitng diém
khéc biét gitra robot cong tac so vaéi robot cong nghiép chinh la robot céng nghiép
thuong hoat dong doc 14p, can c6 thiét bj bao vé va rao chian dé tranh gay nguy hiém
dén con nguoi; con robot cong tac duoc danh gia cao béi tinh an toan, chinh vi thé
day duoc coi la trg thu dang tin cay khi lam viéc cung con nguoi trong cac hoat dong

san xuat cong nghiép va dich vu. Mot sb wu diém cua cobot liét ké trong bang 1.1

Robot cong tac c6 uu diém 14 cau tric nho hon, d6 tin cay cao, tieu thy dién
nang thap, dé xtr Iy va gia thanh ré. Nhitng tinh ning nay lam cho robot cong tac rat
hiéu qua dé ap dung rong rii cho nhiéu nganh cong nghiép va cudc séng. Ngay nay,
robot cong tac khong chi cach mang hoa nganh cong nghiép san xuat, chiing con duoc
st dung két hop véi cac cong nghé hién tai dé doi méi cac nganh dich vu nham ting

gia tri thyc va cho cudc séng cua ching ta.

Bang 1.1: Mot s6 wu diém cobot so véi robot cong nghiép truyén théng

Stt | Muc danh gia Cobot Robot cong nghiép

, | Chi phi dau tu Thap Cao
va van hanh 10.000$-150.000$ >150.000$

, Kha niang di | D& dang di chuyén dau cong | Qua trinh di chuyén va cai
chuyén tac tiép can dbi tuong. dit tén nhiéu thoi gian

o | D& dang sir dung, cau tric | Yéu cau nguoi van hanh

Glao tiép nguol _ ) .

3 Iénh don gian c6 chuyén mén, cau trdc

dung .
Iénh twong doi phuc tap

Tich hop cam bién dung | Khdng tich hop cam bién,
4 | Chuan bao vé ngay khi c6 phat hién ngoai | chi dung khi ¢6 1énh, cé

lyc, dam bao an toan thé gay nguy hiém cho




ngudi dung. Can khong

gian che chin

Khéng  gian | Nhd gon, nhe, khdng gian | Ning, cong kénh, chiém
chiém chd, lap | chiém chd it. Lip dat linh | nhiéu dién tich sir dung.
dat hoat Lip dat tén nhiéu thoi

gian.

TG dién diéu khién
(Controller)

Tay day
( Teach Pendant)

Hinh 1.4: Céu tric co ban cia mét robot cong tac [10].

V& co ban cau tao cia mot cobot gdm 3 phan chinh (Hinh 1.4):

Tay may (manupulator): Sy lap rap ndi tiép nhau caa 2 thanh phan chinh: Khau
(Link) va Khap (Joint).

Ta diéu khién (controller cabinet): chira cac phan tir dién cua hé thong diéu khién
Tay day (teach pendant): cong cu giao tiép giira nguoi diing va cobot.

Mot s6 1y do giai thich cho su phat trién nhanh chéng ctia robot cong tac:
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- Robot coéng nghiép trong nganh 6 to di twong ddi bdo hoa va can hudng t6i cac
nganh san xuat khac nhu: dién tir, duoc pham, thuc phdm va cdc nganh cong nghiép
khéac, dich vu.
- Robot cong nghiép truyén thong dugc thiét ké cho nganh cong nghiép 6 t6 da dugc
tu dong hoa san xuit, nhung két qua cho thy bit dau c6 dau hiéu kém hiéu qua va
khéng dap tng dugce nhu ciu ngdy cang cao.
- Su hop tac gilta con nguoi va robot hi¢u qua hon va an toan hon
- Robot cong tic co thé mo rong ap dung cho nhitng nganh nhu dich vy, da phuong
tién, ph?lu thuat y té, gido duc...
- Gié thanh robot cong tac thap gop phan day manh san xuat cho cac doanh nghiép
vura va nho.
1.2 Céc thanh phan hé théng SCADA

SCADA (Supervisory Control And Data Acquisition) 1a mot hé thong diéu
khién giam sat va thu thap dit liéu nham hd tro con ngudi diéu hanh va quan 1y mot
hé thdng hiéu qua.
Céu triic mot hé¢ SCADA c6 cac thanh phan co bén sau:

e Tram diéu khién giam sat trung tdm: gdm mot hay nhiéu may chu trung taim
(central host computer server).

e Tram thu thap dit liéu trung gian: gdm céac khéi thiét bj vao ra dau cudi tir xa
RTU (Remote Terminal Units) hodc 14 cac khdi diéu khién logic kha trinh PLC
(Programmable Logic Controllers) c6 chirc ning giao tiép v6i cac 1/0 (gdm
C4c cam bién va C4c co cu chap hanh lap dat trén may).

e Hé théng truyén thong: bao gdm cic mang truyén thong cong nghiép, cac thiét
bi vién thong va cac thiét bi chuyén d6i don kénh c6 chire nang truyén dir liéu
cap trudong dén cac khdi diéu khién va may chu.

e Giao dién ngudi — mady HMI (Human - Machine Interface): gdm cac thiét bi
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hién thi qua trinh xu 1y dir liéu dé nguoi van hanh didu khién cac qué trinh

hoat dong cua h¢ théng.

Cac thanh ph?ln tu dong hoa va robot khong hoat dong ddc 1ap ma hoat dong
v6i sy két ndi véi nhau, gitra cdc bd phan nay voi bo phan khéc, gitta may moc véi
ngudi str dung va ngudi diéu khién didu hanh bao tri hé thdng, cac bd phan kinh doanh
cling nhu ngudi cha cia hé thong. Do d6 hé thong SCADA 14 can thiét d6i voi moi

hoat dong ké ca céac hoat dong dich vu trong bdi canh chuyén doi sd
1.3 B§ diéu khién logic kha trinh
1.3.1 Gigi thi¢u chung

B0 diéu khién logic kha trinh (PLC - Programmable Logic Controller) 14 thiét
bi cho phép thuc hién linh hoat cac giai phap diéu khién logic thong qua mot ngdn
ngtr 1ap trinh. Nguoi s dung co thé 1ap trinh dé thuc hién mot loat trinh tu cac su
kién. Céc su kién nay duogc kich hoat béi tac nhan kich thich (ngd vao) tdc dong vao

PLC hoic qua cac hoat dong co tré nhu thoi gian dinh thi hay cac sy kién duoc dém.

Mot khi su kién duoc kich hoat that sy, n6 bat ON hay OFF thiét bi diéu khién
bén ngoai duoc goi 1a thiét bi vat 1y. Mot bo diéu khién 1ap trinh s& lién tuc “lap”
trong chuong trinh do “ngudi st dung 1ap ra” cho tin hi¢u ¢ ngd vao va xuét tin hiéu
& ngd ra tai cac thoi diém da 1ap trinh.

Pé khic phuc nhitng nhuoc diém cta bd diéu khién ding day ndi (bd diéu khién

bang ro-le, relay) nguoi ta da ché tao ra b PLC nham théa man cac yéu cau sau:

e Lap trinh PLC don gidn, ngon ngit 1ap trinh dé hoc

e Gon nhe, dé dang bao quan, stra chira

e Dung luong bd nhé 16n dé co thé chira dugc nhitng chuong trinh phirc tap

e Hoan toan tin cay trong moi truong cong nghiép

e @Giao tiép duoc véi cac thiét bi thong minh khac nhu : may tinh , ndi mang ,
cac moi Module mé rong

e (ia ca co6 thé canh tranh duogc
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Mot s6 dong PLC cua ho Mitsubishi nhu sau:

e FX1S, FX1IN, FX2N, FX2NC: 1 loai PLC tam trung
e FX3U, FX3UC, FX3S, FX3G: la loai PLC dong cao cép

Hinh 1.5: Cac dong PLC Mitsubishi [11]

Dong san pham méi PLC FX3U (Hinh 1.5) 14 thé hé tht ba trong gia dinh ho
FX-PLC, Ia m¢t PLC dang nho gon va thanh cong cua hang Mitsubishi Electric.

San phém duoc thiét ké dap tng cho thi truong quéc té, tinh nang dac bi¢t madi
13 hé thong “adapter bus” duoc bd xung cho hé thdng bus hitu ich cho viéec mo rong
thém nhiing tinh ning dac biét va khoi truyén thong mang. Kha nang tdi da c6 thé mo

rong 1én dén 10 khéi trén bus méi nay.

Hinh 1.6: PLC Mitsubishi FX3U [11]
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Céc so dd két ndi 1/0 co ban trén PLC:

(1) Két ndi ngudn cho PLC: c6 2 kiéu két ndi ngudn cho PLC bao gdom két nbi ngudn

dién 220VAC va ngudn dién 24VDC (Hinh 1.4)

Ngudn Xoay Chiéu Ngudn M6t Chiéu
L ’.:ﬁe | Fuse
& | =
= B
T 1
| 100to 240V AC I 24V DC

Hinh 1.7: So' @6 két ndi cap nguén cho PLC
(2) Két ndi cac cfing vao va cf)ng ra 1/0 cho PLC:

So db két ndi cong vao va cong ra cho PLC duoc cho trén so do Hinh 1.5.

lssF——. . . SISF—
oV ] | ov % v
24V ; i [2av : ;
X000 : * [x000 =z *
X001 f—_- X001 f—_-

- | 3-wire type - 4 3-wire type

X002 sencer X002 sencer
X003 }—_— X003} —..—

= =

Load |

Y000 i Y000
Fusel] 24voc Y(:’OI Z;@ ‘use‘ 24vDC Yc;” ¥ Q
COM1 — v
Load | -

Load 1
Y004 ] YOO4
YO0OS |- Y005
Fuse 2voc [ 2} 5 Fuse 24vDC 2 +
-
com2

[ PLC

Hinh 1.8: So dé két néi céng vao va céng ra cho PLC
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1.3.2 Phan mém ldp trinh PLC GX Works 2

GX Works2 1a phin mém cau hinh va lap trinh thé hé ké tiép cho diéu khién
FX va Q Series. GX Works2 cho phép nha phat trién c6 thé “tron” va két hop tir 5
ngon ngit 1ap trinh khac nhau, phu hop véi cac phong céach lap trinh khac nhau. Nguoi
1ap trinh c6 thé lya chon ngdn ngit dé phét trién cho phu hop voi cong viée. Moi
truong ndy tuan theo tiéu chuan IEC1131-3, ciing cho phép cic bo phan cia dy an
luru trong thur vién dé str dung trong cac ting dung trong twong lai. Hoan toan tity bién
cac cai dat, c6 nghia 1a lya chon cong cu va cac phim tat dé toi wu hoa kha nang tryc
giac cua riéng nguoi dung. Tich hop mang va cac module chirc nang dac biét gifr cho
cac tap tin du 4n to chirc va d& dang truy cép. Tinh ning PLC 4o trén méay tinh mo
phong cho phép hé thdng hoan chinh trude khi c6 phan cimg. Sau khi du an duoc tai
vé hé théng thue té, GX Works2 bao gém nhiéu ché do theo ddi , theo ddi chirc nang,

va kha nang g& 16i truc tuyén cho phép kiém soat duoc tinh trang cta img dung.

MELSOFT
Integrated FA Software \ 74

o MU -/A ]

Programming and Maintenance tool

i GX WOI'kSZ Version 1

COPYRIGHT@2007 MITSUBISHI ELECTRIC CORPORATION ALL RIGHTS RESERVED

Hinh 1.9: Phan mém lap trinh cho PLC Mitsubishi GX Works 2
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1.4 Hé thong OPC server - KepserverEX

OPC (OLE for Process Control), voi OLE 1a Object Linking and Embedding.
OPC 14 1 chuan giao tiép dir liéu giita cac phdn mém theo co ché client-server, duoc
st dung rong rai trong cong nghi¢p, dam bdo tinh linh hoat va tuong thich gitra cac
thanh phan tir nhiéu hing san xuat khac nhau trong hé théng. So d6 téng quan OPC

Server dugc cho trén Hinh 1.10.

. A Windows
Qj —>| OPC '4—»
Hardware PLC . OPCServer OPC Client

Software

Hinh 1.10: Se' db téng quan OPC server

1.4.1 Gigi thigu phan mém Kepware OPC

F
OPC, MQTT, REST, EFM, ODBC, NATIVE CLIENT, SNMP TUNNELING

TAG LINKING
& LOGIC

DATABASE
LOGGING

servik  kepware- kepserverex FUNCTIONS

SECURITY

SCHEDULING

MACHINE-
TO-MACHINE

$ o sovers §

R ¢ = = @

L] [ = >
PLC OPC SERVER RTU / FLOW DATABASE/ SENSOR &
COMPUTER APPLICATION ACTUATOR

Hinh 1.11: Se' dé téng quan phan mém KEPServerEX [12]
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KepserverEX 1a mot tiéu chuan twong tac giao dién phan mém cho phép trao
d6i dir liéu an toan va dang tin cdy giita cac chuong trinh windows va céc thiét bi
phan ctimg cong nghiép bao gdm céac loai PLC, cac bo diéu khién truyén thong
Modbus, Profibus, Profinet,.... KepserverEX doc 1ap voi cac nén tang va dam bao
truyén thong tin lién tuc trén nhiéu thiét bi ctia cic nha cung cap khac nhau (Hinh

1.11).
Nguyén ly hoat dong ciia Kepware OPC

Thudc tinh OPC mo ta giao dién két néi gitra may khach va may cha, may chu

va may chu, bao gdm quyén truy cap dir liéu thoi gian thyuc, giam sat cac bao dong va
su kién, truy cap dir li¢u lich st va cac iing dung khac.

Kich ban két n6i OPC cb dién 13 mot két ndi may chi-may khach trén mot may

tinh, ngoai ra cting c6 céac tuy chon khac:

= Két ndi may khach OPC véi mot sé may chu OPC, day duogc goi 1a tip hop OPC.

= Két ndi may khach OPC véi OPC server qua mang. Diéu nay cé thé dugc thuc
hién véi dudng ham OPC.

= Két ndi may chit OPC véi may cha OPC khac dé chia sé dit liéu. Piéu nay duoc

g0i 14 bic cau OPC.
Giai phap SCADA dung Visual Studio C#

KEPServerEX déng vai tro trung gian thyc hién cac két néi dir lidu tir PLC 1én
Visual studio va nguoc lai, KEPServerEX s€ dugc cai ddt trong may tinh chay
SCADA, thdng qua cac két ndi vat 1y cua may tinh véi PLC, KEPServerEX 1y dir
liéu tr PLC va gtri dir li€u qua Visual studio C# va nguoc lai.

Phan mém KEPServerEX OPC hd trg tdi da hau hét cac dong PLC trén thi

truong, do do cé thé thuc hién SCADA trén Visual Studio cho da sb toan bo céac loai

PLC ma van dam bao tdc do truyén dtr liéu.
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Dit liéu san xuat/dich vu thu thap tur cac PLC hién truong s€ duoc luu trir
thong qua phan mém co s& dir liéu SQL Server, tir d6 xuit ra cac loai bao cao va luu
trit dit liéu san xut véi cac dinh dang khéc nhau.

U'u diém giai phap
= Vi phin mém KEPServerEX c6 thé két nbi vé6i rat nhidu loai PLC, do d6 da
s6 PLC déu c6 thé két ndi dugc véi giao diéen SCADA trén Visual Studio C#.
= Cau hinh va cai dat KEPServerEX dé dang thyc hién.
= C6 thé cai dit trén cac may tinh c6 cau hinh trung binh nhu PC c6 cau hinh
RAM 4GB, bd vi xtr Iy Core 13.
= Tbéc do truyén dan dir liéu nhanh, dam bao tinh lién tuc khi két ndi véi cac

dong PLC.
1.4.2 Dang ky OPC

OPC dugc thyc hién trong céac cdp client/server. May chu OPC la mot chuong
trinh phan mém chuyén doi gitra giao thirc truyén thong phan cting duge PLC st dung
thanh ra giao thitc OPC. Phan mém may OPC client 1a bat ky chuong trinh nao ma
can két ndi véi phan ctng, chang han nhu 1a HTML. May OPC client str dung may
chtu OPC dé lay duoc dir liéu tir hay giri cac 1énh toi phan cing.

OPC duoc sir dung nhu 13 cong cu truyén thong dit liéu tir cac PLC tai hién
truong dén phan mém Visual Studio thong qua KEPServerEX.

Pé st dung OPCDA thuc hién viéc két ndi Visual Studio (C#) véi
KEPServerEX, khi thao tac véi phan mém can 2 file DLL (Dynamic Link Library)

Sau.

OPCDAAuto: OPC DA Connect st dung OPC DA Auto Service. Dich vu nay phai
dugc ding ky trén may tinh dé cho phép diéu hudng trén may chi. OPC DA Connect
phan phbi phién ban OPCDAAuto.dll va ding ky dll nay trong khi cai dat.
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Interop OPCAutomation: Bao gom thu vién cac ham st dung cho OPC DA, thu
vién nay chura cac cau Iénh truy van hodc doc ghi dir 1iéu khi thyc hién két ndi Visual

studio vi1 KEPServerEX.

s | OPC
Home Share

« ' This PC > DATA (D) > OPC

# Quick access
Interop.OPCAutomation.dll

OPCDAAuto.dll

B Desktop

§ Downloads

Hinh 1.12: Thwr vién dll két ndi KEPServerEX véi Visual Studio C#
Pang ky OPCDA Auto Service

Budéce 1: Copy file OPCDAAuto.dll vao 2 thu muyc C:\windows\System32 va
C:\windows\SysWOWwW64.

Buée 2: Chay CMD (Command Prompt) bang quyén Admin: Click start, Nhap
"CMD" (D ¢ tab tim kiém ctia window, Click chudt phai vao Command Prompt (2),

sau d6 nhan chon Run as administrator (3).

Buée 3: Nhap 2 cau 1énh ¢ bang sau dé ding ky OPC

TT | Cau lénh dang ky OPC Server
1 | %windir%\System32\regsvr32.exe %windir%\System32\OPCDAAuto.dll
2 | %windir%\SysWoWe64\regsvr32.exe %windir%\SysWoW64\OPCDAAuto.dll

W Admunustrator: Command Prompt - O

Hinh 1.13: Pang ky OPC Server trén may tinh win10
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Néu ding ky thanh cong thi Windows s& hién 2 thong bao sau:

...\System32\OPCDAAuto.dll

...\SysWoW64\OPCDAAuto.dll

RegSvr32

DlIRegisterServer in C:\Windows\System32\OPCDAAuto.dll
succeeded

RegSvr32

DliRegisterServer in C:\Windows\SysWoWe4\OPCDAAuto.dil
succeeded

1.4.3 Céu hinh PLC Mitsubishi trén KEPServerEX

(1). Thém méi Channel
Xem PHU LUC P1.1.
(2). Thém méi Device
Xem PHU LUC P1.2.
(3). Khai bao dia chi PLC Mitsubishi trong KEPServerEX

PLC Mitsubishi c6 cac viing nhé dugc cap phat bao dam cho PLC hoat dong.
Céac ving nhd ndy dugc dit tén chuyén dung dé viée 1ap trinh PLC duoc dé dang.
Tuong tu nhu vay, cac vung nhd nay dugc anh xa vao cac dia chi khai bao trén

KepserverEX dé bao dam két ndi chinh xac véi cac ving nhd da cap phat trén PLC.

Bang 1.2: Théng ké dia chi trén phan mém KepserverEX ddi véi PLC Mitsubishi

No Mién nhé DPia chi KEPServerEX Pinh dang Quyén han
X000-X1FFF(Hex) Boolean Doc/Ghi
1 |Inputs (cong vao logic)  [X000-X1FFO (Hex) Short, Word, BCD DPoc/Ghi
X000-X1FEO (Hex) Long, DWord, LBCD Doc/Ghi
'Y000-Y1FFF (Hex) Boolean Doc/Ghi
2 (Outputs (cong ra logic)  [Y000-Y1FFO (Hex) Short, Word, BCD Doc/Ghi
'Y000-Y1FEO (Hex) Long, DWord, LBCD Doc/Ghi
5 Link Relays (c& chuyén B000-B1FFF (Hex) Boolean DPoc/Ghi
dung cho truyen thong)  [B000-B1FFO (Hex) Short, Word, BCD Doc/Ghi
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B000 B1FEOQ (Hex) Long, DWord, LBCD Poc/Ghi
M0000-M8191 Boolean Poc/Ghi
4 lInternal Relays (co nhé)  (M0000-M8191 Short, Word, BCD Doc/Ghi
MO0000-M8160 Long, DWord, LBCD DPoc/Ghi
M9000-M9255 Boolean Chi doc
Special Relays (co chuyén
5. M9000-M9240 Short, Word, BCD Chi doc
dung)
M9000-M9224 Long, DWord. LBCD Chi doc
L0000-L8191 Boolean Poc/Ghi
6 |Latch Relays (co c6 nhg) |LO000-L8176 Short, Word, BCD DPoc/Ghi
L0000-L8160 Long, DWord, LBCD Poc/Ghi
FO000-F2047 Boolean Doc/Ghi
Annunciator Relays (co
7 F0000-F2032 Short, Word, BCD Doc/Ghi
théng bao)
FO0000-F2016 Long, DWord, LBCD Doc/Ghi
TS0000-TS2047 Boolean Doc/Ghi
Timer Contacts (cong tic
8 TS0000-TS2032 Short, Word, BCD Doc/Ghi
b6 dinh thi)
'TS0000 TS2016 Long, DWord, LBCD Poc/Ghi
TC0000-TC2047 Boolean Doc/Ghi
Timer Coils (cong ra bd
9 TC0000-TC2032 Short, Word, BCD Doc/Ghi
dinh thi)
TC0000-TC2016 Long, DWord, LBCD Poc/Ghi
CS0000-CS1023 Boolean Doc/Ghi
Counter Contacts (cong tic
10 ) CS0000-CS1008 Short, Word, BCD Poc/Ghi
bo deém)
CS0000-CS0992 Long, DWord, LBCD Poc/Ghi
CC0000-CC1023 Boolean Doc/Ghi
Counter Coils (cong ra bo
11 CC0000-CC1008 Short, Word, BCD Poc/Ghi
dinh thi)
CC0000-CC0992 Long, DWord, LBCD Poc/Ghi
Timer value (gia tri bo
12 TN0000-TN2047 Short, Word, BCD Poc/Ghi

dinh thoi)
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Counter value (gia tri bd
13|, CN0000-CN1023 Short, Word, BCD Poc/Ghi
dém)
D0000-D8191 Short, Word, BCD Poc/Ghi
Data registers (thanh ghi Long, DWord, LBCD,
14 D0000-D8190 Poc/Ghi
dir liéu) Float, Date
D0000-D8188 Double Poc/Ghi
i i Short, Word, BCD,
Data Register Bit Access 5,00 00-p8191.15 Poc/Ghi
15 |(thanh ghi dit lidu truy Boolean
xuit bit) D0000.00-D8190.31 Long, DWord, LBCD ___ [Poc/Ghi
Thanh ghi dir liéu dang DSH00000.002- String Soc/Ghi
16 istring tir byte cao dén thap [DSH08190.002
(Hilo Byte Ordering)  5¢156000.128- String Poc/Ghi

Trong chuong sau, khi thiét ké quy trinh diéu khién trinh ty cho robot dich vy,
céc bién diéu khién cling nhu cac tham sb cua may duoc st dung trén PLC s€ duogc

khai bao trén phan mém KepserverEX thuc hién viéc giam sat thudng xuyén.
1.5 Két luan chwong

Chuong nay trinh bay céac khai ni¢ém co ban hinh thanh nén mot ing dung ctia
robot trong linh vuc dich vu, bao gém robot cong tac, c4u hinh cho OPC server (dung
phan mém KepserverEX), cac dinh dang dir liéu giita bo diéu khién kha trinh PLC va
dir liéu gidm sét trén phan mém C#. Robot dich vu cin giam sat bao gom 2 16p: 16p
realtime robot va 16p non-realtime robot. Trong dé tai nay tap trung vao 1ép non-
realtime robot: d6 1a cac thiét bi ty dong héa 6 thao tac ¢ dinh ding PLC, khéng c6
cac quy dao phtic tap can phai bam theo (tracking). Mot hé thong robot thudc 16p
non-realtime 1 phé bién chiém nhiéu tmg dung trong linh vuc dan dung s& duge ding

de minh hoa kha nang dicu khién trong dé tai nay.

Robot trong linh vuc dich vu c6 thé img dung trong nhiéu nganh, trong d6 linh

vuc 4m thuc, nha hang, an uéng, dich vu (F&B - Food and Beverage Service) la mot
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minh hoa t8t nhat cho cac hoat dong dich vu nén dugc chon lam mo hinh thir nghiém

trong dé tai nay.

Hé théng thu nhan dit liéu nay 1a co s v6i kha ning mé rong thém nhiéu robot
dich vu hay nhiéu thiét bi tw dong khac (khi can thiét). Ngoai ra, hé thong nay ciing
dé dang tich hop hé thong dit hang POS (Point of Sale) mot cach dé dang thay vi xuét
dir liéu cho may in trong khu vuc nha bép. Hé thdng POS khong dé cap trong dé tai

nay.
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CHUONG 2: THIET KE 1/0 HE THONG ROBOT DICH VU

2.1 Mb ta hé théng

Hé thé)ng robot dich vu gia dinh vai cac hoat dong tham khao theo [14] 1a mot

tram phuc vu bép nau tu dong tich hop ctia cac co cau chap hanh nhu sau (Hinh 2.1):

= Thiét bi nu an dang tron

= Hé thong van cip dau, van nudc rita xa
= Hé thong gia nhiét

= H¢ thong cép lidu

» Thiét bi canh tay robot thao tac ¢ dinh (khong 1ap trinh duogc)

Hinh 2.1: Hé théng bép nau tw dong [14]

Céc tic vu cua canh tay robot c6 hai loai: (1) loai canh tay robot c6 chuyén
dong cb dinh don gian 1a dang chuyén dong phd bién trong linh vuc dich vy, va (2)
loai canh tay robot c6 chuyén dong quy dao phirc tap c6 kha ning lap trinh dugc vi
du cac thao tac trung chuyén, cac thao tac trong khong gian 3D; tuy nhién khong duoc

khao sat dé giam sat trong dé tai nay vi robot nay can mét bude 1ap trinh trung gian
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va phan mém chuyén dung dé thiét ké quy dao thao tac ciia robot va van dé nay co6

thé dugc nghién ctru & mot dé tai khac.

M hinh két ndi hé théng thu nhan dit liéu cho robot dich vu gia dinh dang
canh tay duoc khao sat va trinh bay nhu (Hinh 2.2). Qué trinh diéu khién dang
ON/OFF thiét bi bép chuyén dung sir dung bé diéu khién logic kha trinh cong nghiép
PLC. Cac bién I/O cta PLC va cac thanh ghi cau hinh hé théng PLC dugc xiy dung
théng qua cac dinh nghia thong qua cac Tag trén OPC-KepserverEX va 1ap trinh C#

chay trén Windows.

Cloud Service: AZURE/ AWS

N o

&

Intranet ‘

‘ Mé& réng hé théng |

s T PLC ‘ © ;) Bodibukhién Cobot
'-l i Lép Non-Realtime - hl - | Lop Realtime
v, N
WAy S 5
2 s

SCADA OPC Server .
Cau hinh: ¢
- 1/O Server )
- SQL Server
- Alarm Server e
- Report Server
£
=
{ \ §
;?ééut fﬁ.gf%ﬁgﬁg glcét:.lotkhlén Point-To-Point
TRAM ROBOT DICH VU
(a) (b)

Hinh 2.2: M& hinh két néi hé thong thu nhan dix li¢u cho robot dich vu (a) Robot c6
quy dao cé dinh, (b) Robot c6 quy dao phic tap

2.1.1 Nha hang truyén théng

Buwérc 1: khi khach hang vao nha hang, s& dén quay dat mén an ¢ nhan vién thu ngan

thao tac trén phin mém chuyén dung dé nhan dugce mot sé thir tw (Hinh 2.3). Sau d6
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khéach hang c6 thé ngoi vao bat cir ban ban nao con trong va nhan vién phuc vu s€ cap
nhat s6 ban dé sau do6 co6 thé thyc hién phuc vu mén dén ding s6 ban tuong ung voi

s6 thir tu khach da nhan duoc.

v
b 7
Hinh 2.3: Cach thire diit mon va thanh toan tai quiy véi nhan vién thu ngan
Buéic 2: sau khi chon mon, khach hang chon chd ngdi ung ¥ va doi mot khoang thoi
gian s& c6 cac moén duge nhan vién mang 1én (Hinh 2.4). Néu khach hang muén dat
thém thi s& tién lai dén quay va 1am nhu budc 1, khi d6 khach hang s& duoc tinh vao

bill mon mai.

Hinh 2.4: Khach hang ngéi ché sau khi dit mon
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Buwéc 3: sau khi khach hang dat mon xong cic moén cua khach s& duoc hé théng tong

hop lai trong 1 hoa don.
Buéc 4: Bill d6 s& duoc tu dong giri cho bép théng qua may in dé dau bép thuc hién
nau cac mén trong bill mot cach thi cong.

Buwéc 5: Sau khi ndu xong tit ca cdc mon trong bill, bép s& dua ra thong bao cho nhan

vién dé mang ra cho khach (Hinh 2.5).

A

i —
i
' 5 g, o
= O R .
P A
, )

Hinh 2.5: Nhan vién mang thire an cho khach sau khi nau xong
Buéc 6: Sau khi ding xong nhan vién thyc hién tinh tién v&i khach va thanh toan.
2.1.2 Nha hang théng minh
Vé mat giao tiép v6i khach hang, khi khach dén véi nha hang, s& tién thang
dén ban an co trang bi man hinh dé chon moén, khach hang s& chon cac mon @n minh
mudn va ldy mi sé thuc don dé doi 1y mén va nhan nat thuc hién thanh toan. Véi
hinh thure nay, khach hang s tu chon ban cho minh tuy theo y thich va nha hang sé

tiét kiém nhan luc cho khau nay, tiét kiém duge khoang thoi gian cho doi.



27

Hinh 2.6: Giao dién dat hang cia nha hang théng minh

Khi khéach da chon mon tai ban, thuc don s€ dugc gui tu dong dén Webserver
va giri xubéng khu nha bép, tir day hé théng bép tu dong nau bang hé théng bép niu
tw dong ma khong can in thuc don hodc can thém ngudi phuc vu ghi thuc don. Mén
an ctia khach hang s& hoan thanh trong thoi gian ti vu theo thiét ké ma van giir dugc
vi ngon giéng nhu dau bép chuyén nghiép, vi cong thirc, nhiét do va thoi gian dé niu
timg mén da duoc nghién ciru va khao sat sao cho mon an ngon nhat da dugc thyc
nghiém va luu trén server ciia nha hang. Mon an s€ dugc nhan vién mang ra trén xe

day hoic bang robot di dong (Hinh 2.7).

Hinh 2.7: Robot di dong BellaBot mang thirc an cho khach [13]
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2.2 Thiét ké hé théng

Thiét ké hé théng co khi bép nau phuc vu linh vuc phuc vy an uéng F&B va
phan tich hoat dong (diéu khién trinh ti) ctia bép dé lam co s tir d6 cdp phat
Input/Output cho toan bd hé théng. Vi cac 1/0 da duge cip phat nhu trén ta tién
hanh 1ap trinh PLC theo trinh tir d3 thiét ké va dé xuat cac bién bd nhé (cd M va thanh
ghi D) trén PLC can giam sat dé khai bao cdu hinh cac Tags twong tmg trén phan
mém OPC-Server 1a KepServerEX. Cac Tags nay dong vai trd quan trong cua hé
thong va duoc truy van trang thai va gi tri ciia chung thong qua mot I/O Server dung

C# hinh thanh mot hé giam sat (SCADA) cho hé thong.

Pé tai nay chi tip trung van dé truy xuat dit liéu hoan chinh tir PLC vé may
tinh dé hoan thién I/O server 1a van dé cdt 16i cua bai toan SCADA va lap trinh PLC
cho bai toan diéu khién trinh tu dé c6 dir lidu giam sat cho dé tai. Dé tai chua tap
trung phat trién cac thanh phan khéc cia SCADA nhu Database server, Report server,
Trend server. Cac van dé nay can dugc nghién ciru chuyén sau trong cac dé tai khac

do tinh dic thu cho timg tng dung cu thé.
2.3 Nguyén ly van hanh hé thong

Hé thong dich vu 1a hé thdng néu bép tu dong dugc trang bi cac co cau chip
hanh va quy trinh hoat déng cta bép tham khao theo [14] dé giai ma cong nghé véi

thiét ké dugc trinh bay trong cac muc sau.
2.3.1 Cdp phat 1/0
1. Van cap dau dinh lugng Valve_Oil dinh lugng theo thoi gian:

= t_oil_1: thoi gian chdm dau luc ché d tron thirc dn

= t_oil_2: thoi gian chdm dau luc ché d6 lic chao
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Hinh 2.8: Hé théng van cap dau [13]
2. Co cu tac dong dong/md nap Actuator_Cover (On/Off)

Co cdu nay dung dé dong mé nap, trén d6 c6 trang bi co ciu quay dé thuc hién

tac vu tron nguyén li¢u trong chdo va lam sach chao khi nau xong moén an

Hinh 2.9: Co ciu déng/mé nap [14]

3. Co cdu tac dong hé théng gia nhiét Actuator Temperature

Co cdu nay 1a cum thiét bi chuyén dung dé gia nhiét theo profile dém bao nén in

duoc didu chinh nhiét 46 twong ing véi timg giai doan niu. Trong truong hop dé tai
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chi gia dinh chi gia nhiét voi 3 gia tri ¢b dinh dé don gian trong viéc minh hoa quy
trinh nu an. Cac tham sb nhu sau:

= T_1:nhiét d6 ndu an 1

= T_2:nhiét d6 ndu in 2

= T_3:nhiét 6 ndu an 3 (du phong)

Hinh 2.10: Hé théng gia nhiét ding Gas [14]

4. Pong co tron Motor_Blending, tham sb
= speed_blending_i (i=1-4): toc d6 quay
= time_blending_i (i = 1-4): thoi gian quay
Pong co nay thuc hién viéc tron nguyén lidu trong quay trinh véi cac ché do khac

nhau vé téc d6 quay va thoi gian quay tiy loai nguyén liéu duoc thém vao.
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Hinh 2.11: Pgng co thuc hién thao tac trén nguyén li¢u [14]
5. Co cu chap hanh chuyén cip liéu Actuator_Ingredients, tham s6

* ingredient_1: vi tri nguyén li¢u 1
» ingredient_2: vi tri nguyén liéu 2
* ingredient_3: vi tri nguyén li¢u 3

» ingredient_4: vi tri nguyén liéu 4

Luu ¥: tham s6 vi tri nay co thé c6 th tu bat ky tuy theo quy trinh nau

Hinh 2.12: Co céu cép liéu véi 4 hop nguyén ligu [14]
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6. Co cu chap hanh 1at khay nguyén liéu Ingredients_Push

Hinh 2.13: Co céu lat khay nguyén ligu [14]

7. Co cau chap hanh tay may Actuator Hand l1a sy phdi hop chuyén dong cia
Motor_PushPull va Motor_Sharking (2 dong co nay khong dugc khao sat trong dé
tai nay) dé tao ra 3 thao tac phirc tap 1a x6¢ chdo, d6 thirc an ra dia va d6 nudc trang

chdo ra ngoai, vdi tham so

= mode: gom 4 ché do hoat dong nhu sau
sharking_mode=1/ foodout_mode=2/ waterout_mode=3/ washing_mode=4
= time_sharking: thoi gian xbc
= time_foodout: thoi gian ldy thirc 4n ra dia
= time_waterout: thoi gian d6 nudc rita chao ra bé

= time_washing: thoi gian rita chao
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Hinh 2.15: Thao tac canh tay lay thirc in [14]
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Hinh 2.16: Thao tac canh tay vi tri d6 nwéc rira chao [14]
8. Van cip nudc rita chao Valve_Cleaning dinh lugng theo thoi gian: t_cleaning

9. Van cip nudc trang chao Valve_Wasing dinh lugng theo thoi gian: t_washing

Hinh 2.17: Thao tac mé van phun nwéc lam sach long chao va thanh trgn [14]
2.3.2 Quy trinh mdu ndu mgt mon én tw dgng

Khi nhin ma s mon an tir hé théng POS, hé théng bép nau tu dong thyc hién

diéu khién nau an trinh ty hoat dong nhu sau:
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//**********************************************

Il Khoi dong quy trinh nau
//**********************************************
(0) Bwére 0 (S0): Khoi tao cac bien lién quan dén di¢u khién quy trinh nau,

(1) Bwée 1 (S1): Nhin nhat START, bat van dinh luong cap dau Valve_Oil véi liéu

lugng thoi gian t_oil_1

(2) Buwéc 2 (S2): SET co ciu tac dong hé thdng gia nhiét Actuator_Temp véi nhiét
d6 T_1 trong thoi gian 2 gidy (dé dat nhiét d6 mong mudn)

//**********************************************

Il Cd'p nguyén lieu 1 va thwc hién thao tac tron

//**********************************************
(3) Budre 3 (S3): OUT co cau chap hanh cap liéu Actuatua_Ingredients véi tham sb
ingredient_1 trong thoi gian 3 gidy

(4) Buée 4 (S4): SET co ciu chap hanh Tag_Ingredients_Push 14t khay nguyén lidu
va RESET trong thoi gian 2 gidy

(5) Bwéc 5 (S5): SET Actuator_Cover dong nép lan 1 trong thoi gian 2 gidy
(6) Buéc 6 (S6): SET Motor_ Blending tron 1an 1 v6i tham s6

= Téc dd speed_blending_1
» Thoigian  time_blending_1

RESET Motor_ Blending dimg tron 1an 1 trong thoi gian 2 giy
(7) Bwéc 7 (S7): RESET Actuator_Cover mé nip lan 1 trong thoi gian 2 gidy

//**********************************************

Il Cap nguyén liéu 2 va thuc hién thao tdc tron

//**********************************************
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(8) Buéc 8 (S8): OUT co ciu chap hanh cép liéu Actuator_Ingredients véi tham sb
ingredient_2 trong thoi gian 3 giay

(9) Buée 9 (S9): SET co cdu chap hanh Ingredients_Push 14t khay nguyén liéu trong
va RESET trong thoi gian 2 giay

(10) Buée 10 (S10): SET Actuator_Cover d6ng nip trong thoi gian 2 gidy
(11) Buwée 11 (S11): SET Motor_ Blending tron 1an 2 véi tham sd

= Tbc dod speed_blending_2
» Thoigian time_blending_ 2

RESET Motor_ Blending dirng tron 1an 2 trong thoi gian 2 gidy
(12) Buwée 12 (S12): RESET Actuator_Cover mo nap lan 2 trong thoi gian 2 gidy

//**********************************************

Il Cd'p nguyén liéu 3 va thwc hién thao tac tron

//**********************************************
(13) Buée 13 (S13): OUT co cau chip hanh cap liéu Actuatua_Ingredients véi tham
s6 ingredient_3 trong thoi gian 3 giay

(14) Bude 14 (S14): SET co ciu chap hanh Ingredients_Push 1at khay nguyén liéu
trong thoi gian 2 gidy va RESET trong thoi gian 2 gidy

(15) Buée 15 (S15): SET Actuator_Cover day nép lan 3 trong thoi gian 2 gidy
(16) Buére 16 (S16): SET Motor_ Blending tron 1an 3 véi tham s

= Tbc do speed_blending_3
» Thoigian  time_blending_3
RESET Motor_ Blending dimng tron 1an 3 trong thoi gian 2 gidy

(17) Buée 17 (S17): RESET Actuator_Cover md nap 1an 3 trong thoi gian 2 gidy

//**********************************************

Il Cap nguyén liéu 4 va thuc hién thao tdc tron
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//**********************************************
(18) Buéc 18 (S18): OUT co ciu chap hanh cap liéu Actuatua_Ingredients véi tham
s6 ingredient_4 trong thoi gian 3 gidy

(19) Bwée 19 (S19): SET co cau chdp hanh Ingredients_Push lat khay nguyén liéu
trong thoi gian 2 gidy va RESET trong thoi gian 2 gidy

(20) Buée 20 (S20): SET Actuator_Cover day nap lan 4 trong thoi gian 2 gidy
(21) Buére 21 (S21): SET Motor_ Blending tron 1an 4 véi tham s

= Téc do speed_blending_4
» Thoigian  time_blending_4
RESET Motor_ Blending dimg tron 1an 4 trong thoi gian 2 gidy
(22) Buére 22 (S22): RESET Actuator_Cover mo nap 1an 4 trong thoi gian 2 gidy

//**********************************************

Il Thao tdc xéc thirc dn

//**********************************************

(23) Buére 23 (S23): SET van dinh lugng cap dau Valve_Oil véi liéu luong thoi gian
t oil_2

(24) Buédc 24 (S24): SET co céu tac dong hé thong gia nhiét Actuator_Temperature
v6inhiét do T_2

(25) Buée 25 (S25): SET co céu chap hanh Actuator_Hand voi tham s6

= Mode sharking_mode

» Thoigian  time_sharking
RESET co ciu chip hanh Actuator_Hand dirng xdc trong thoi gian 2 gidy

(26) Buwéc 26 (S26): RESET co ciu tac dong hé théng gia nhiét
Actuator_Temperature tit gas trong vong 2 gidy

//**********************************************
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Il Thao téc @6 thirc an ra dia
/ *hkkhkkhkkhkkhkkhkkkkhkkhkkhkkhkhkhkkhkkhkkhkkhkkhhhkhkkhkkikhhhhkkhkkikhkhhkhkhkkhkkikkikhhiikik
(27) Buée 27 (S27): SET co céu chdp hanh Actuator_Hand véi tham sb

= Mode foodout_mode

» Thoigian  time_foodout
RESET co cau chap hanh Actuator_Hand vé vi tri Home trong thoi gian 2 gidy

//**********************************************

// Thao tac rita long chdo va thanh tron
//**********************************************
(28) Buére 28 (S28): SET Actuator_Cover dong nip lan 5 trong thoi gian 2 gidy

(29) Buwéc 29 (S29): SET van nudc rira chao Valve Cleaning vdi thoi gian

t_cleaning

(30) Buée 30 (S30): SET Motor_ Blending tron 1an 5 trong thoi gian 5 gidy
RESET Motor_ Blending dirng trén 1an 5 trong thoi gian 2 gidy

(31) Buée 31 (S31): RESET Actuator_Cover mo nap trong thoi gian 2 gidy

//**********************************************

// Thao tdc @6 nuwéc rita chdo ra ngodi va tran lai long chdo
//**********************************************
(32) Bude 32 (S32): SET co céu chap hanh Actuator_Hand voi tham s6

= Mode waterout_mode (d6 nudc ra ngoai)

» Thoigian  time_waterout
RESET co cau chap hanh Actuator_Hand vé Home trong thoi gian 2 gidy
(33) Buée 33 (S33): SET co céu chdp hanh Actuator_Hand véi tham sb

= Mode wasing_mode (up chao va trang nudc cho chao)
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time_wasing
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SET van nudc trang chao Valve_Wasing véi thoi gian t_wasing

(34) Buwéc 34 (S34): RESET co ciu chap hanh Actuator Hand vé vi tri Home ban

dau trong thoi gian 2 gidy

//**********************************************

// Két thiic quy trinh ndu

//**********************************************

2.4 Théng ke thiét bi trong bai toan

Vi trinh tu thue hién nhu muc trén danh sach cac bién duoc théng ké va cép

phat tuong g trén PLC va trén MX-OPC (xem bang 2.1). Trong bang 2.1, cac cac

bién M0-MS (t6 mau xanh trong bang) duoc lién két voi cac cong ra cua PLC YO-

Y07 va Y10 dé kich truc tiép cac co cau chap hanh. Cac bién nay duoc giam sét trén

hé théng dé biét duoc trang thai cac kich hoat cac co cAu chép hanh cua hé théng.

Bang 2.1: Bang cap phat /0 trén PLC va cap phat Tag trén MX-OPC

TT Tén thiét bi Pinh dang Pia chi Tag (MX OPC) Ghi chu
1 Malve Oil bool MO0->YO0 |[Tag_Valve_Oil Van cap dau dinh lugng theo thoi gian
2 toil 1 WORD DO Tag_t Oil 1 Thoi gian chdm dau cho ché do tron
3 |t oil 2 WORD b1 Tag.t_Oil 2 Thoi gian cham d4u cho ché do lic
chao
4 |Actuator_Cover bool M1->Y1 [Tag_Actuator Cover [Dong/mé nip chao
5 |Actuator_Temp bool M2->Y2 [Tag_Actuator_Temp [Pong/mo b gia nhiét
6 [T 1 WORD |D2 Tag T 1 Nhiét d6 ndu an 1
7 [T2 WORD D3 Tag T 2 Nhiét d6 ndu an 2
8 T3 WORD D4 Tag_T_3 Nhiét d6 ndu an 3 (du phong)
9 |Motor_Blending bool M3->Y3 [Tag_Motor_Blending [Pong/mé dong co tron
10 speed blending_1 WORD D5 Tag_speed_blending_1 [Téc d6 dong co tron nguyén lidu 1
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11 speed blending_2 WORD D6 Tag_speed_blending_2 [Tdc d6 dong co tron nguyén lidu 2
12 speed blending_3 WORD D7 Tag_speed_blending_3 [T4c d6 dong co tron nguyén lidu 3
13 speed blending_4 WORD D8 Tag_ speed_blending_4 [Téc d6 dong co tron nguyén lidu 4
14 time_blending_1 WORD D9 Tag_time_blending_1 [Thoi gian tron nguyén liéu 1
15 time_blending_2 WORD D10 Tag_time_blending_2 [Thoi gian tron nguyén liéu 2
16 time_blending_3 WORD D11 Tag_time_blending_3 [Thoi gian tron nguyén liu 3
17 ftime_blending_4 WORD D12 Tag_time_blending_4 [Thoi gian tron nguyén li¢u 4
o /Actuator_Ingredien . s Tag_Actuator_Ingredie Dong/md co clu cép licu
ts nts
19 (ingredient_1 WORD D13 Tag_ingredient_1 Vi tri nguyén lidu 1
20 [ingredient_2 WORD D14 Tag_ingredient_2 Vi tri nguyén liéu 2
21 lingredient_3 WORD D15 Tag_ingredient_3 Vi tri nguyén liéu 3
22 ingredient_4 WORD D16 Tag_ingredient_4 Vi tri nguyén li¢u 4
23 |Ingredients_Push bool M5->Y5 [Tag_Ingredients Push [Dong/ma 1at khay nguyén liéu
24 |Actuator_Hand bool M6->Y6 [Tag_Actuator Hand  [Déng/mé 3 thao tac tay cho chao
25 mode WORD D17 Tag_mode Ché do thao tac: xdc, 1dy thirc an, rita
26 time_sharking WORD D18 Tag_time_sharking Thoi gian x¢ chao
27 time_foodout WORD D19 Tag_time_foodout Thoi gian lay thirc an ra dia
28 time_waterout WORD D20 Tag_time_waterout  [Thoi gian d6 nudc rita chéo ra bé
29 time_washing WORD D21 Tag_time_washing [Thot gian fp chio tring nude long
chao
30 |Valve_Cleaning bool M7->Y7 [Tag_Valve Cleaning [Poéng/md van nude rita chao
31 tt_cleaning WORD D22 Tag_t_cleaning Thoi gian cham nudce rita chao
32 |Valve_Wasing bool M8->Y10 |[Tag_Valve Wasing Pong/maé van nudc trang chao
33 t_wasing WORD D23 Tag_t_wasing Thoi gian cham nudce trang chao

Do PLC Mitsubishi FX3U-32M duoc sir dung trong dé tai khong c6 mo-dun

truyén thong LAN dé phan mém KepserverEX giao tiép 1dy dit liéu tryc tiép véi PLC
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nén cac bién I/O trén PLC d6 duoc giam sat qua mot phan mém trung gian OPC khac
la Mitsubishi MX-OPC va céc bién Tag duoc khai b&o va cai dit vao MX-OPC nhu
trén Hinh 2.18.

Bl Luanvan - MX OPC Configurator - O X
File Edit View Go Tools Help
*Active Configuration: D:\Du an Huong dan 5V Cao hoc\SCADA_Thesis\2_PLC_Mitsubishi_Visual\d_MX_OPC\PLC real.mdb
D& ¢ =@ B G |2 [ | » (0] 9| 3@
8 Egcgessnipace Name Enable Simulate Address Access Rights Alarms Data Type Palling ...
: ] GsvanamicTaqs (@ Dynamic Tags
larm Definitions & Tag_t Oil_1 Yes No DO Read, Write No WORD 1000ms
[ 'Or::‘,'ea;'g%%eeff'l';'ft'f;’r‘; i Tag_t_0il_2 Yes No D1 Read, Write No  WORD 1000ms
Poll Method Definitions @Tag T 1 Yes No D2 Read, Write No WORD 1000ms
(&Tag_T.2 Yes Mo D3 Read, Write MNo WORD 1000ms
@Tag T3 Yes No D4 Read, Write No WORD 1000ms
(& Tag_speed_blending_1 Yes Mo D5 Read, Write No WORD 1000ms
@ Tag_speed_blending_2 Yes Mo D6 Read, Write No WORD 1000ms
(& Tag_speed_blending_3 Yes Mo D7 Read, Write No WOQRD 1000ms
@ Tag_speed_blending 4 Yes Mo D8 Read, Write No WORD 1000ms
(& Tag_time_blending_1 Yes Mo D9 Read, Write No WOQRD 1000ms
@ Tag_time_blending_2 Yes Mo D10 Read, Write No WORD 1000ms
(& Tag_time_blending_3 Yes Mo D11 Read, Write No WOQORD 1000ms
& Tag_time_blending_4 Yes Mo D12 Read, Write No WORD 1000ms
(@ Tag_ingredient_1 Yes Mo D13 Read, Write MNo WORD 1000ms
(& Tag_ingredient_2 Yes Mo D14 Read, Write No WORD 1000ms
@Tag,ingrediemj Yes No D15 Read, Write No WORD 1000ms
(& Tag_ingredient_4 Yes Mo D16 Read, Write No WORD 1000ms
@Tag,mode Yes No D17 Read, Write No WORD 1000ms
(& Tag_time_sharking Yes Mo D18 Read, Write No WORD 1000ms
@Tagjimejoodout Yes No D19 Read, Write No WORD 1000ms
(& Tag_time_waterout Yes Mo D20 Read, Write No WORD 1000ms
@Tag,time,washing Yes No D21 Read, Write No WORD 1000ms
(& Tag_t_cleaning Yes Mo D22 Read, Write No WORD 1000ms
@ Tag Yes Mo D23 Read, Write No WORD 1000ms
Yes No MO Read, Write No BOOL 1000ms
@Tag,Actuator,(over Yes No M1 Read, Write No BOOL 1000ms
(& Tag_Actuator_Temp Yes Mo M2 Read, Write No BOOL 1000ms
@Tag,Mo‘tor,Blemding Yes No M3 Read, Write No BOOL 1000ms
(& Tag_Actuator_Ingredients  Yes Mo M4 Read, Write No BOOL 1000ms
@Tag,lngrediem;}ush Yes No M5 Read, Write No BOOL 1000ms
(d Tag_Actuator_Hand Yes Mo M6 Read, Write No BOOL 1000ms
@Tag,Valve,Cleaming Yes No M7 Read, Write No BOOL 1000ms
(& Tag_Valve_Wasing Yes Mo M8 Read, Write No BOOL 1000ms
Ready 34 Object(s)

Hinh 2.18: C4c bién Tag twong rng dwoc cai dit trén phan mém MX-OPC

2.5 Lap trinh diéu khién trén PLC

Véi thiét ké quy trinh diéu khién trinh ty ctia may niu an ty dong trong muc
2.2.2. chuong trinh PLC diéu khién trinh tu chuyén dung dung co ché Step Ladder
(STL) dugc lap trinh va cai dat.
2.6 Khai bao Tag trong KepserverEX

Cac bién Tag duogc khai bao twong Gng trén OPC KepserverEX dé truy xuat

cac bién trén PLC, Cac bién nay duoc dung dé didu khién va giam sat hé thdng hoat
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dong. Khai bao Tag duoc cho trén (Hinh 2.19). Trang thai két nbi v6i PLC (Quick
Client) duoc cho trén (Hinh 2.20).

@ KEPServerEX 6 Configuratior
File Edit View Tools Runtime Help

onnected to Runtime] - o X

NS BNEEG 1 F 9 x|E®
= {0 Project Tag Name Address Data Type Scan Rate Scaling Description
=B Connectivity 4 Tag_Actuator_Cover Dev04.Tag_Actuator_Cover Boolean 100 None
= @ Chamnell < Tag_Actuator_Hand Devod Tag_Actuator, Hand Boolean 100 None
. oEm g Actuatorlngredients DevoATag_Actator ngredients Sooten 100 None
il ek @Tag_Actuator_Temp Devd4Tag Actuator_Temp 100 None
= % Alams & Events Tag_ingredient_1 Devi4 Tag_ingredient_1 100 et
ki @Taq ingredient 2 Dev4Tag ingredient 2 100 Nane
& @ Data Logger <aTag ingredient 3 Devd4Tag ingredient 3 100 Nane
81 Add Log Group. 3Tag_ingredient 4 DevD4.Tag ingredient 4 100 None
=@ EFM Exporter “ATag_Ingredients_Push DevD4 Tag_ingredients_Push 100 None
® Add Poll Group @Tag_mode Dev4Tag_mode 100 None
=-8 IDF for Splunk 2Tag_Motor_Blending Dev4.Tag_Motor_Blending 100 None
© Add Splunk Connection 1Tag_speed_blending_1 Dev04.Tag_speed_blending_1 100 None
=-#ik IoT Gateway «Tag_speed_blending 2 Dev04.Tag_speed_blending_2 100 None
& Ada Agent “Tag_speed _blending 3 Dev04Tag_speed_ blending_3 100 None
R oo e @Tag_speed biending_4 DevD4Tag speed biending_4 100 None
@TagT1 Dev04Tag.T_1 100 None
@ng12 Dev4Tag T2 100 Nane
ATag T3 Devb4Tag 1.3 100 None
4Tag_t_cleaning DevD4.Tag 1 cleaning 100 None
@Tog 1 0iL1 Dev04.Tag_1_ 01 100 Nane
@Tag 10l 2 Devi4Tag_t 012 100 None
1Tag_twasing Dev04.Tag_t wasing 100 None
fag.time_blending_1 Dev4.Tag._time_blending.1 100 Nane
Tag_time.blending 2 DevD4.Tag_time_blending 2 100 Nane
44 Tag_time_blending 3 DevD4.Tag_time._blending_3 100 None
Tag_time.blending_4 DevD4Tag_time_blending_4 100 Nane
<aTag_time foodout Dev04Tag_time_foodout 100 None
Tag_time_sharking Dev04.Tag_time sharking 100 None
faq_time_washing Dev04.Tag_time washing 100 Nane
<2 Tag_time_waterout Devo4 Tag_time_waterout 100 None
“Tag_Valve_Cleaning DevD4.Tag_Valve_Cleaning Boolean 100 None
“@Tag_Valve_Oil Dev04.Tag_Valve_Oil Boolean 100 None
@Tag Valve Wasing Dev04Tag_Valve Wasing Boolean 100 Nane
Date Time Source Event ~
101852PM KEPSenverEX\Runtime Advanced Tags Plug-in V663500
101852PM KEPSenverEX\Runtime Data Logger Piug-in V663500
101852 KEPServerEX\Runtime Alarms & Events Plug-in V663500
Daner022 101852PM KEPSenverEX\Runtime SNMP Agent Plug-in V663500 G
sniocrnus Pt iy ot s . e £ pen

Default User _Clients: 1_Active tags: 101 of 101

z

Hinh 2.19: C4c bién Tag twong g dworc cai dit trén phan mém KepserverEX
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I [#€] oPC Quick Client - Untitled * - O X I
File Edit View Tools Help
= » bad
B :d Kepware.KEPServerEX.V6 Item ID Data Type Value Timestamp Quality Update Count ‘
;- Datalogger ‘D Channel1.Device1.Tag_Actuator C.. Boolean 0 22:22:58278 Good 2
_System ‘@Channel1.Device1.Tag_Actuator_H.. Boolean 0 22:22:58.278 Good 2
_ThingWorx ‘@ Channel1.Device1.Tag_Actuator_In.. Boolean ] 22:22:58.278 Good 2
Channel1._Statistics ‘@ Channel1.Device1.Tag_Actuator_Te.. Boolean 0 22:22:58.278 Good 2
: Channel1._System ‘@ Channel1.Devicel.Tag _Ingredients ... Boolean i} 22:22:58.278 Good 2
! {21 Channel1.Devicel ‘@ Channel1.Devicel Tag_Motor_Blen.. Boolean ) 22:22:58.278 Good 2
Channel1.Devicel. System ‘@Channel1.Device1.Tag_Valve_Clean.. Boolean o 22:22:58278 Good 2
‘@ Channel1.Device1.Tag_Valve_Oil Boolean 0 22:22:58.278 Good 2
T ‘@Channel1.Device1.Tag_Valve_Wasi.. Boolean 0 22:22:58.278 Good 2
b ‘@ Channel1.Device1.Tag_ingredient_1 Word 0 22:22:58.231 Good 2
‘@Channel1.Devicel.Tag_ingredient_2 Word 0 22:22:58231 Good 2
‘@ Channel1.Device1.Tag_ingredient_3 Word ) 22:22:58231 Good 2
‘@ Channel1.Device1.Tag_ingredient 4 Word 0 22:22:58.231 Good 2
‘@ Channel1.Device1.Tag_mode Word ) 222258231 Good 2
‘@ Channel1.Devicel Tag_speed_blen.. Word ) 22:22:58.231 Good 2
‘@Channel1.Device1.Tag_speed_blen.. Word o 22:22:58.231 Good 2
‘@Channel1.Device1.Tag_speed_blen.. Word o 22:22:58.231 Good 2
‘@Channel1.Device1.Tag_speed_blen.. Word 0 22:22:58.231 Good 2
‘@ Channel1.Device1.Tag_T_1 Word 0 Good 2
‘@Channel1.Device1.Tag_T_2 Word 0 Good 2
‘@ Channel1.Device1.Tag_T_3 Word ) Good 2
‘@ Channel1.Device1.Tag_t_cleaning Word 0 : Good 2
‘@ Channel1.Device1.Tag_t_Oil_1 Word ) 222258231 Good 2
‘@ Channel1.Devicel Tag_t_Oil_2 Word 0 22:22:58.231 Good 2
‘@Channel1.Device1.Tag_t_wasing Word o 22:22:58.231 Good 2
‘@Channel1.Device1.Tag_time_blendi.. Word o 22:22:58.231 Good 2
‘@Channel1.Device1.Tag_time_blendi.. Word 0 22:22:58.231 Good 2
‘@ Channel1.Device1.Tag_time_blendi.. Word 0 22:22:58.231 Good 2
‘@ Channel1.Device1.Tag_time_blendi.. Word 0 22:22:58.231 Good 2
‘@ Channel1.Device1.Tag_time_foodo.. Word ) 22:22:58231 Good 2
‘@ Channel1.Device1.Tag_time_sharki.. Word ) 22:22:58231 Good 2
‘@ Channel1.Device1.Tag_time_washi.. Word ) 222258231 Good 2
‘@ Channel1.Devicel Tag_time_water.. Word 0 22:22:58.231 Good 2
Date Time Event &)
04/16/2022 10:22:26 PM Connected to server 'Kepware.KEPServerEX.V6'
04/16/2022 10:22:26 PM Added group "_Datalogger' to ‘Kepware.KEPServerEX.V6'"
04/16/2022 10:22:26 PM Added 4 items to group "_Datalogger’.
04/16/2022 10:22:26 PM Added group "_System’ to 'Kepware . KEPServerEX.V6'
04/16/2022 10:22:26 PM Added 26 items to group *_System’
04/16/2022 10:22:26 PM Added group ‘_ThingWorx' to ‘Kepware KEPServerEXV6'. &
Ready Item Count: 101

Hinh 2.20: Céc bién Tag twong trng dwoc hién thi trén Quick client KepserverEX
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CHUONG 3: HE THONG PIEU KHIEN
VA THU NHAN DU LIEU

3.1 Thiét ké va cai dit tac vu truy xuét thdng tin

3.1.1 Tgo class “class KEPServerEX.cs”

Class nay la dung khai bao chuong trinh con két ndi dir liéu. Ciing nhu khi lap

trinh PLC, dé rat gon chwong trinh chinh hodc mét s chirc nang c6 thé ding chung,

ngudi 1ap trinh s& st dung cac chuong trinh con dé rat rat gon va giam dung luong

chuong trinh cling nhu nang cao tinh logic cho chuong trinh PLC, tir d6 nang cao

hiéu suit chuong trinh.

Bwoce 1: Thém mai class

Solution Explorer yiX & Build

R 9-50 Fl= Rebuild
Search Solution Explorer (Ctrl+ P~ Clean
%] Solution 'KepwareAndVisualstiroject) Analyze :
b M Properties @ Scope to This

b =W References

¢ App.config @ New Solution Explorer View
b €= class_KEPServerEX.cs Add @ »
b E Forml.cs & Manage NuGet Packages...
b ¢* Program.cs
Q Set as StartUp Project

Solution Explorer Team Explorer Debug ’

pa
%

New ltem...
Existing Item...
New Folder

REST API Client...

Reference...

Service Reference..
Connected Service

Analyzer...

Component...

CIass...@

Ctrl+Shift+A
Shift+Alt+ A
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Bude 2: Dit tén class va nhin Add

Add New ltem - KepwareAndVisualstudio ? X
4 installed Sort by: Default - 3B 3= P -
4 Visual C2 tems £ - Visual C2 tems
:‘j Class Type: Visual C# items
WPF e E
An empty class definition
Code rﬁ' Class for U-SOL
Class for U-SQ
Data %
General
. o0 Interface
SQL Server
Storm ltems
Windows Form
b Web
—
Name @ class_KEPServerEX.cg (\2)

Add Cancel

Buwée 3: Chuong trinh "class KEPServerEX.cs”
Xin xem PHU LUC P2.1

Bang 3.1: Giai thich chwong trinh "class KEPServerEX.cs”

1 | public static string[] tagread(int tagnumber)

Chuong trinh con khai bao tag cho project, trong d6 dau vao cua chwong trinh con
1a "tagnumber" v6i dinh dang dir liéu 14 int, s6 lugng tag trong projects, sd luong
tag trong chuong trinh con nay sé thay doi theo project cu thé khi lap trinh giao

dién Visual studio.

string tagID_I = "Channell.Devicel.tagNamel";
string tagID 2 = "Channell.Devicel.tagName2”;
string taglD_3 = "Channell.Devicel.tagName3";

string taglD_4 = "Channell.Devicel.tagName4";

Thyc hién khai bido tag v&i ID 1a 1 (taglD 1), duong dan cla tag trong

KEPServerEX s€ l1a "Channel.Device.tén tag", trong trudong hop nay tén channel la
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"Channell", t&n device Ia "Devicel" va tén tag 1a "tag Bool", ghép 3 thanh phan

nay lai v&i nhau ta c6 ID tag da khai bao trong KEPServerEX.

3 | string[] tags;

Tao mang (array) c6 tén "tags" voi dinh dang la String

4 | tags = new string[tagnhumber];

Khai bao array "tags" v6i do dai 1a s6 luong tag clia project "tagnumber".

tags.SetValue(tagID_I, 1);
tags.SetValue(taglD_2, 2);
tags.SetValue(taglD_3, 3);

tags.Setvalue(taglD_4, 4);

Dua tén tag "taglD 1" vao mang "tags" & vi tri 1.

6 public static Int32[] tagID(int tagnumber)

Chuong trinh nay 12 mic dinh cho toan bd project, do d6 khong can stra khi tao cac
project khac nhau, muc dich cia chuong trinh con nay la tao ra mot mang (array)

ID cua cac tag da khai bao dé dua vao OPC nham két ndi v6i KEPServerEX.

3.1.2 Ldp trinh cho Form chinh

Buwée 1: Str dung ham using thém "OPCAutomation" vao projects
using OPCAutomation; //Thu vién OPC
Budérc 2: Khai bao két ndi va dinh nghia cac thudc tinh cho OPC

Xin xem PHU LUC 2.2 cho chuong trinh khai bao OPC



47

Bang 3.2: Giai thich cac khai bao OPC trong Forml

1 | static int tagNumber = 69;

Khai bao mot bién sd nguyén tinh (static integer) ¢ tén "tagNumber" luu sb lugng
tag trong project, trong truong hop ndy s6 lugng tag la 4, vi o class
"class KEPServerEX.cs" d khai bao 4 tag ID (Luu y: SO lugng tag nay phai khép
v6i s6 lugng tag ID da liét ké trong "class KE PServerEX.es")

2 static int PLCscantime = 1000;

Khai bao thoi gian quét dit lidu, bién c6 tén "PLCscantime”, & day 1000 twong
g véi 1s, co thé ting thoi gian cap nhat dit liéu bang cach thay doi gia tri

millisecond (mili giay).

// Goi céc két ndi OPC

public OPCAutomation.OPCServer AnOPCServer;
public OPCAutomation.OPCServer OPCServer;
public OPCAutomation.OPCGroups OPCGroup;
public OPCAutomation.OPCGroup PLC;

public string Groupname;

Khai bao cac bién OPC Server va OPC group & dang Public, sir dung dé goi ham
két ndi véi KEPServerEX.
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4 | static int arrlength = tagNumber + 1;

Khai bao lay do dai mang (array) cho cac mang khi két ndi dir liéu voi OPC.

5 Array OPtags = class_ KEPServerEX.tagread(arrlength);

Lay dir liéu danh sach tag tir "class KEPServerEX.cs" va dua vao bién array

"OPtags".

6 Array taglD = class_ KEPServerEX.taglD(arrlength);

Lay dir liéu tag ID tir "class. KEPServerEX.cs" va dua vao bién array "taglD".
Array Writeltems = Array.Createlnstance(typeof(object), arrlength);
Array tagHandles = Array.Createlnstance(typeof(Int32), arrlength);

7 Array OPCError = Array.Createlnstance(typeof(Int32), arrlength);
Array dataType = Array.Createlnstance(typeof(Int16), arrlength);

Array AccessPaths = Array.Createlnstance(typeof(string), arrlength);

Tao cac Array thuc hién chirc nang truy xuat dir liéu tir KEPServerEX.
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Buéc 3: Tao chuong trinh con két ndi OPC KEPServerEX

Bang 3.3: Giai thich chwong trinh két ndi véi OPC

1 private void KEPServerEX_Connect()

Khai bao chuong trinh con "KEPServerEX Connect", chuong trinh con nay s€

dugc goi & ham form load, thuc hién viéc khaoi tao két ndi voi KEPServerEX.

2 string 10Server = "Kepware. KEPServerEX.V6";

Khai bao tén phién ban phan mém Kepware (KEPServerEX), & day tén phién ban
phan mém 13 "Kepware. KEPServerEX. V6", néu cac phién ban khac ctia phan
mém KEPServerEX thi can thay ddi V6 thanh Vx (x 1a tén phién ban cua
KEPServergX).

3 | string IOGroup = "OPCGroupl";

Khai bdo mot OPC group (cb dinh)

4 | OPCServer = new OPCAutomation.OPCServer();

Str dung ham thu vién "OPCAutomation" tao mdi mot OPCServer (cé dinh).

S OPCServer.Connect(lOServer, ™);
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Thuc hién cau 1énh két ndi téi OPC Server (cé dinh).

6 PLC = OPCServer.OPCGroups.Add(IOGroup);

Tao mot két ndi c6 tén group da tao (cb dinh).

7 PLC.DataChange += new DIOPCGroupEvent_DataChangeEventHandler(dataScan);

Khi doc dit liéu tir OPC néu gia tri tag thay doi thi move dir liéu vao chuong trinh
con "dataScan" (chuong trinh con nay s€ st dung khi doc/ghi dir li¢u tur

KEPServergEX.

8 PLC.UpdateRate = PLCscantime;

Khai béo thoi gian cap nhat dit liéu tir Kepware (¢ dinh).

9 PLC.IsSubscribed = PLC.IsActive;

Kiém tra d két ndi v6i Kepware chua (c6 dinh).

10 | PLC.OPCltems.DefaultlsActive = true;

Khai bao gia tri default ctia PLC 14 active (c6 dinh).
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11

PLC.OPCltems.AddItems(tagNumber, ref OPtags, ref taglD, out tagHandles, out OPCError, dataType,
AccessPaths);

Thuc hién doc dir li¢u tir Kepware 1én nho cau 1énh "Addltems" (cé dinh).

Budrc 4: Doc dit lidu tag tir KEPServerEX va hién thi gia tri tag 1én textbox

Tham khao PHU LUC 2.3 dé xem chuong trinh con “dataScan”

Bang 3.4: C4c bién trong chwong trinh con doc dir liéu tir KEPServerEX (dataScan)

No. Tén bién Giai thich
1 jintID Bién s6 nguyén tén ID
2 [int Numitems Bién s6 nguyén s6 lugng tag tén Numltems
3 ref Array taglD Bién mang (Array) chua ID tag tén TaglD
Bién mang (Array) chia gia tri tag doc 1én tén
4 Ref Array ItemValues

ItemValues

ref Array Qualities Bién mang (Array) chira chat lugng tag tén Qualities

) Bién mang (Array) chira thoi gian trich mau tén
ref Array Timestamps |
TimeStamps

Bang 3.5: Giai thich chwong trinh doc dir liéu tir PLC thdong qua Tag

for (int i = 1; i <= Numitems; i++);
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Thuc hién vong lip cho tag tir 1 dén tong s6 luong tag cua project (mic dinh).

2 lint getTaglD = Convert.ToInt32(taglD.GetValue(i));

Khai bao bién c6 tén "getTaglD" lay dir liéu ID cua tag tir mang "taglD" ddong
thoi chuyén doi sang integer 32bit (mic dinh)

3 string tagValue = ItemValues.GetValue(i)?.ToString();

Khai bao bién c6 tén "tagValue" 13y gia tri tir mang "ItemValues", ddy 12 mang
chira gia tri tag doc 1én tir KEPServerEX (mic dinh). Luu y c¢6 ddu hoi sau
GetValue(i) muc dich dé tranh 16i phan mém khi chua két ndi dugc véi

KEPServerEX

4 |if (getTaglD == 1) { textBoxI. Text = tagvalue; };

Néu gia tri bién getTaglD = 1 (tirc 1a tag c6 ID 1, di khai bao tag ID & class
"class KEPServerEX.cs") thi dua dit li¢u gia tri tag "tagValue" vao textboxl.
Tuong tu cho cac tag ID khac.

3.2 Tinh nang WatchDog
3.2.1 Watchdog la gi?

Watchdog sir dung dé giam sat trang thai két ndi gitra Visual Studio va PLC,

néu trong truong hop qua thoi gian cai dat ma khong c6 két ndi gitra PLC va Visual
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studio thi phén mém s& tu dong connect lai cho dén khi trang thai két ndi tré lai binh

thuong.
3.2.2 Nguyén téc thzc hién

O PLC tao 1 bo dém, bo dém nay thuc hién chirc ndng Watchdog, bg dém sé
dém 1ap lai tir 0-20, trong diéu kién két ndi binh thuong thi Visual studio nhan dang
dugc bo dém ludn ting sau mdi gidy tic 14 két ndi 6n dinh, trong mot trudng hop nao
d6 dan dén Visual studio khong thé két nbi duge voi PLC nita, tire 14 lac ndy & phia
visual studio bo dém khoéng ting, phan mém s& phan doan két ndi bi mat, lic nay
phan mém hién thi canh bio mat két ndi, d& dang gitp nguoi van hanh phat hién va
kiém tra khic phuc su cd.

OPC c¢6 mét vu diém 13 tu dong két ndi sau khi c6 két ndi lai, do d6 khong can
1ap trinh chuong trinh két ndi lai ma chi hién thi canh bao két néi bi mat hodc c6 két

I4
A .

noi.

3.2.3 Cai dat Watchdog

Budc 1: Lap trinh trén PLC

M8013

( 521) — | Y017
Indical

K20
co

{mov  co D24 ,}

co

L} [RST co 1

Hinh 3.1: Chwong trinh tao by dém cho tinh ning WatchDog

Co M8013 1a xung Clock 1 Hz, do d6 & chwong trinh nay thi mdi gidy bo dém
CO s& tang gia trj 1én 1 va dém dén gid tri 20. BO dém duoc mic dinh 13 1am dém xung
canh 1én. Khi CO dit gia trj 20 thi logic CO bang 1 ¢o tac dung rest lai bd nhé CO dém

trd lai ban dau. Gia trj dém cta CO duoc luu vao thanh ghi
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Buwdre 2: Thém tag trong KEPServerEX

Thém 1 tag co6 tén "Watchdog" dudng dan tag "Channell.Devicel. Tag_WatchDog”.

=4 Tag_Valve_Qil Devl4.Tag_Valve_Oil
=4 Tag_Valve_Wasing Dev04.Tag_Valve_Wasing
i Tag_WatchDog Dev04.Tag_WatchDog

Buwdc 3: Lap trinh trén Visual Studio

Visual studio gidm sat gia tri doc vé Watchdog, néu trong thoi gian dit trang
thai két n6i binh thuong thi nat nhan "Connect" hién thi mau xanh, khi mat két n6i
thi nat nhan hién thi mau do.

Bang 3.6: Giai thich chwong trinh hién thi trang thai Watchdog

public static void WatchdogStatus(Button btt, string valnow)

Chuong trinh con Watchdogstatus véi cac bién dau vao 1a tén nat nhan
(Button btt) va gia tri bd dém watch dog doc 1én tir PLC (string val_now). Chuong
trinh nay sé& tién hanh so sanh mot gia tri bién string ¢ tén 1a valold voi gia tri
watch dog doc vé néu 2 gid tri nay khac nhau tic 1a watch dog van dang dém. Néu
valold khac valnow thi cho nat nhan c¢6 nén mau xanh chit mau tréng, nguoc lai
néu valold bang valnow tic 1a bd dém khong dém nira, da bi mat két ndi véi PLC,

lGc ndy cho nat nhan hién thi nén mau do va chit mau tring.

Thém mot Timer ¢o6 tén 1a Timer Watchdog véi Interval = 3000 (3 gidy). Event Tick
cua Timer nhu sau:

string Watchdog_value = "0";

private void Timer_Watchdog_Tick(object sender, EventArgs e)

{

class_Watchdog.WatchdogStatus(toolStripStatusLabell, Watchdog_value); }
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Bang 3.7: Sir dung chwong trinh hién thi trang thai Watchdog

1 string Watchdog_value = "0";

Tao mdt bién dinh dang string c6 tén Watch dog value luu gia trj tag watchdog,

gia tri khoi tao cua bién nay 1a "0".

2 class_Watchdog.WatchdogStatus(toolStripStatusLabell, Watchdog_value);

Goi chuong trinh con "WatchdogStatus" trong class "class. Watchdog.cs" véi bién

dau vao la nat nhan connect (ID = bttConnect) va gid tri thyuc té cila tag watchdog.

Xin xem PHU LUC 2.4 cho “class_Watchdog.cs”
Tai muc doc vé gia tri tag cuia PLC gan gia tri tag watchdog doc vé vao bién vira tao
"Watchdog_value".

case 34:
Watchdog_value = tagValue;

break;

Bang 3.8: Giai thich chwong trinh cip nhat trang thai Watchdog

1 case 34:

Lay gia tri tag ID clia watch dog d4 khai bao & class "class KEPServerEX.cs" ID
cua tag nay la 34.

2 | Watchdog_value = tagValue;

Gan gia trj tag doc 18n tir PLC sang bién "Watchdog_value".
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3.3 Tinh niing quan ly ngwoi dung
3.3.1 Hoat dong tinh ning qudn Iy ngwoi dung
Nguoi ding c6 thé phan thanh nhiéu cip khac nhau, nhung trong dé tai gidi
thiéu 2 cap, cap quan 1y va cap thao tac giam sat. Xem bang bén dudi
= Cép quan ly (Administrator): c6 toan quyén van hanh hé thong
= Cép giam sat (Operator): chi duogc thao tac cac nut nhan diéu khién van hanh,
khong duogc ghi dir liéu
* Chua dang nhap: chi dugc xem, khong duogc thao tac, khong duge ghi dir li¢u
3.3.2 Nguyén ly thec hién
Buéc 1: Chuyén cac thanh phan control can quan tri sang ché d6 Public.

Click vao toan bd cac thanh phan control can quén tri trong Winform » chon

properties » Design » Modifiers chuyén thanh public.

btt DATAWRITE System.Windows.Forms.Button -
(%4 ()| £

E Data -~
(ApplicationSettings)
(DataBindings)

Tag
=l Design
(Name) btt DATAWRITE
GenerateMember True
Locked False
Modifiers Public
= Focus
CausesValidation True

Budce 2: Tao class chuong trinh con c6 tén "class Login.cs" v&i ndi dung nhu sau:

Xin xem PHU LUC P2.5
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Bang 3.9: Giai thich chwong trinh con quan ly ngwai dung

1 public void Not_Login ()

Chuong trinh con khi nguoi dung chua dang nhap hoac da logout, nguoi dung chua

dang nhap nén thyc hién disable toan bo nut nhén

frm.btt DATAWRITE.Enabled = false;
frm.btt_Auto.Enabled = false;
frm.btt_Manu.Enabled = false;
frm.btt_Init.Enabled = false;
frm.btt_Start.Enabled = false;
frm.btt_Stop.Enabled = false;
frm.btt_YO0.Enabled = false;

2 | frm.btt_Y1.Enabled = false;
frm.btt_Y2.Enabled = false;
frm.btt_Y3.Enabled = false;
frm.btt_Y4.Enabled = false;
frm.btt_Y5.Enabled = false;
frm.btt_Y6.Enabled = false;
frm.btt_Y7.Enabled = false;

frm.btt_Y8.Enabled = false;

Disable nit nhén c6 tén btt DATAWRITE trong Forml khi chua dang nhap.

Tuong tu voi cac nat nhan khac

3 public void admin_Control_Elements()

Chuong trinh con khi nguoi ding dang nhap bang quyén Admin, ngudi dung cé

quyén thao tac toan bo chic niang cua hé thong.

4 | public void Operator Control Elements()
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Chuong trinh con khi ngudi ding ding nhip bang quyén diéu khién (Operator),

nguoi dung c¢6 quyén thao tdc mot sO chirc nang

| 85 form_Login X

Login Form

User Name
‘Admm

Password

‘ J—

LOGIN

Hinh 3.2: Cira s6 ding nhap

Trén cira s6 dang nhap, néu ngudi dung nhap vao ding tén Admin va password
(123456) thi goi chuwong trinh con login biang quyén admin
(fn_login.admin_Control Elements();), néu ngudi dung nhip vao tén Userl hoic
User2 va ding password thi goi chuong trinh con ddng nhap cho nguoi van hanh
(fn_login.Operator_Control Elements();), néu sai tén ngudi dung hodc mat khau thi

hién thong bao "Sai tén ngudi ding hoic mat khau”.
3.4. C4c két qua thir nghiém

X4y dung mot I/O server dung C# véi cac thiét ké class quan trong dic trung
cho 1 hé thong SCADA nhu tinh ning WatchDog, tinh ning quan 1y ngudi dung va

mot ham quan trong dé doc cac Tags trong phan mém Kepserver-EX 1a DataScan.

3.4.1 Két qua hién thi 1én Window form (Visual Studio)

Thong qua céc cac khai bao Tag trén phan mém OPC, hoat dong thu nhan dir
liéu thong qua chuong trinh con “datascan”, hoat dong diéu khién thong qua chuong

trinh con ghi vao bién PLC, cing cac tinh ning Watchdog va quan 1y nguoi dung
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giao dién d6 hoa nhu trén Hinh 3.3 va Hinh 3.4.

@ SCADA Service Robot - o e
OPERATOR [ scapa pasneoaRD
SYSTEM Man Screen  DATABASE Sefting  REPORT Server ABOUT Us
|Seo e SeptCumady |[Gshimani El SwaiTees |[Mediwar | [ m | [mhomwe [ & ]
St | AT ] Sz |
DT S Comt | [Maomeiies 1] [ 3| [ivinowinito1 | [ 100 | e ticeama | Moebimanz s
Seo & Ltkhay 1| SewaeGarhe ez |
st | (= S s [ [
Logn SewbTent |[edwnt [ 8 [t [ @ ] [apmThes |
Logout Step 7: Mando Step 27-Food O | Mode | [ [] | [ gandyic ar] | £ ]
| (M gan chi s 2] [ E] | [Mvingminieuz | [ 00 | "
Sen 9 Litkhay 2| Sep Ve | [Tobdvnniied [ @ ]
St 10-Ding ndo SeMTans |[Tcdtvwmda | [ 00 | [Magenwtars |[ 0|
Swilitnz |Mediwn2 [ 8 [[Magewnz [[ B | [smaimene |
Sep 12 Mankp | Sep 32 B6rite | [Mode ] 0 | aomdtnge ][ & ]
setcpm |Tagmcipimd]| [ B | [dvicgiid [ [ 00 | [Sep3Tung | Mo | I LT N
S WLk 3 | Sep 34 HOME | [Mode ]
Step 15 Deng ko
SwieTend |[ediwnd | 8 |[Magewes [[ & ] w1

Yo-oi

i oo
E &

= e

B xRy

Y6-Hand | | Y7Cear | YID-Wash |

Step 17 Md ndp.

Siep 16.Cipbeu s | g cioiéu 4] |

| [Miringuéniéusd | 400

S0 20 Ding e |
TRy Pharn Khong Ousy

e
oA

sl L

106 P

> [Tog_4] 200 ==> Gio nhiet 2
> [Tag_3] 200 ==> Gia nhiet 1
> [Tag_2} 20 ==> Time Oil 2
> [Tag_1]: 20 ==> Time Oil 1

8 SCADA Service Robot

Hinh 3.3: Giao dién man hinh gidm sat chinh

|
i EJS
|

SCADA DASHBOARD
SYSTEM Man Screen  DATABASE Setting  REPORT Server  ABOUT Us.

HE EE

|IEIEII] by Pham Khuong Duy

100
200
300
400

HEEAE

106 P

> [Tag_4): 200 ==> Gia nhiet 2
> [Tag_3]: 200 ==> Gia nhiet 1
> [Tag_2] 20 ==> Time Oil 2
> [Tag_1]: 20 ==> Time Oi 1

Hinh 3.4: Giao dién man hinh cai dit tham s6 cho PLC
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8 SCADA service Robot - a8 x
OPERATOR SCADA DASHBOARD
SYSTEM Man Screen  DATABASE Setting  REPORT Server  ABOUT Us
conecr LUAN VAN TOT NGHIEP THAC ST
Lot XAY DUNG HE THONG PIEU KHIEN VA THU NHAN DU LIEU CHO ROBOT DICH VU
Logn ——
Toond

| Pcoutputs

3

@@ﬂ

7
!

TRAM ROBOT DICH VY

by Pham Kioong Duy
106 >
> [Tag_4] 200 ==> Gia nhwet 2 =~
> [Tog_3): 200 ==> Gia nhéet 1
> (Tag_2) 20 ==> Time Oil 2
> [Tag_1}: 20 ==> Time Oil 1

Hinh 3.5: Giao dién man hinh AboutUs
3.4.2 Két qud trang thai gia tri Tag trén phan mém KepServerEX

Trang théi gia tri tag KEPServerEX, ¢ cot "Value" ta thdy céac gié tri tag hién
thi dang vai gia tri tag tir PLC cho trén Hinh 3.6.

(5] OPC Quick Client - Untitled * - ] X
i File Edit View Tools Help I
DB dlcee b B E X
=25 Kepware KEPServerEXV6 Item ID Data Type Value Timestamp Quality Update Count ‘ 2
Datalogger ‘D Channel1.Device1.Tag_Actuator_C.. Boolean 0 13:15:37.346 Good 2
System ‘@ Channel1.Devicel.Tag_Actuator_H.. Boolean 0 13:15:37.346 Good 2
B _ThingWorx ‘DChannel1.Device1.Tag_Actuator_In.. Boolean 0 13:15:37.346 Good 2
(@ Channel1._Statistics ‘D Channel1.Device1.Tag_Actuator_Te.. Boolean 0 13:15:37.346 Good 2
- Channel1._System ‘D Channel1.Device1.Tag_Ingredients_.. Boolean 0 13:15:37.346 Good 2
& ‘@ Channel1.Devicel.Tag_Motor_Blen.. Boolean 0 13:15:37.346 Good 2
Channel1.Devicel._System ‘@ Channel1.Devicel.Tag_S0 Boolean [ 13:15:37.322 Good 2
‘@ Channel1.Devicel.Tag_S1 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Devicel.Tag_S2 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Device1.Tag_S3 Boolean 0 13:15:37.322 Good 2
‘@ Channel1.Device1.Tag_S4 Boolean 0 13:15:37.322 Good 2
‘@ Channel1.Device1.Tag S5 Boolean [ 13:15:37.322 Good 3
@D Channel1.Devicel.Tag_S6 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Devicel.Tag_S7 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Device1.Tag_S8 Boolean 0 13:15:37.322 Good 3
‘@ Channel1.Device1.Tag_S9 Boolean 0 13:15:37.322 Good 2
‘@ Channel1.Devicel.Tag_S10 Boolean [ 13:15:37.322 Good 2
‘@ Channel1.Devicel.Tag_S11 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Device1.Tag_S12 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Device1.Tag_S13 Boolean 0 13:15:37.322 Good 2
‘@ Channel1.Device1.Tag_S14 Boolean 0 13:15:37.322 Good 2
‘@ Channel1.Device1.Tag 515 Boolean [ 13:15:37.322 Good 2
‘@ Channel1.Devicel.Tag_S16 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Device1.Tag_S17 Boolean 0 13:15:37.322 Good 3
‘D Channel1.Device1.Tag_S18 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Device1.Tag_S19 Boolean 0 13:15:37.322 Good 2
‘@ Channel1.Devicel.Tag_S20 Boolean [ 13:15:37.322 Good 2
‘@ Channel1.Devicel.Tag_S21 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Device1.Tag_S22 Boolean 0 13:15:37.322 Good 3
‘D Channel1.Device1.Tag_S23 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Devicel.Tag_S24 Boolean [ 13:15:37.322 Good 2
‘@D Channel1.Devicel.Tag_525 Boolean 0 13:15:37.322 Good 3
‘D Channel1.Devicel.Tag_S26 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Device1.Tag_S27 Boolean 0 13:15:37.322 Good 2
‘@ Channel1.Device1.Tag_S28 Boolean 0 13:15:37.322 Good 2
‘@ Channel1.Device1.Tag_529 Boolean [ 13:15:37.322 Good 3
@ Channel1.Devicel.Tag_S30 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Devicel.Tag_S31 Boolean 0 13:15:37.322 Good 3
‘D Channel1.Device1.Tag_S32 Boolean 0 13:15:37.322 Good 2
‘D Channel1.Device1.Tag_S33 Boolean 0 13:15:37.322 Good 2
‘@ Channel1.Devicel.Tag_S34 Boolean [ Good 2 ©
Ready Item Count: 137

Hinh 3.6: Cac gia tri Tag can giam sat online twong &ng trén KepServerEX
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CHUONG 4: KET LUAN VA HUONG PHAT TRIEN

4.1 Két luan

Dé tai mang tinh tmg dung theo tinh than cua dinh huéng tng dung cta ludn
van Thac si. Luan van tap trung gidi ma cong nghé tor mot thiét bi ¢o trén thi truong
va tir 46 tim céch cai tién tinh nidng va ha gia thanh san pham phu hop véi thi trudng
Viét Nam. Véi hé théng giam sat dung OPC server, hé thong dé dang mé rong cho
nhiéu thiét bi bép khac vai cac tinh ning khac. Cac ing dung thuc té dang nay khong
duogc cac hing san xuat trén thé gidi cong bd rong rai vé cong nghé, ma ngudn....nén
dé tai dong gop nén tang ban dau cho xu hudng chuyén ddi s6 va cong nghé 4.0 vao
cac linh vuc dich vy trong xu hudng thanh phé thong minh da va dang hinh thanh tai

Viét Nam.

Do han ché trong viéc diéu khién thiét bi nén dé tai sir dung mé phong & phan
logic diéu khién PLC bang phan mém MX-OPC két hop v&i phan mém lap trinh PLC
GX Work2. Cac thao tac ciia bép duoc thiét ké hoat dong gia dinh theo logic may that
van gitt dugc tinh thyc té dé ndi dung c6 ¥ nghia thuc té. Cac chuong trinh giam sat
dung C# thyc hién dugc viée truy xuat dir liéu tir PLC dé hoan thanh hé théng giam
sat.

Pé tai bao gém 4 chuong thyc hién mdt muyc ti€u chinh, do6 1a, xay dung mat
hé théng thu nhan dir li¢u tir cac hoat dong ctia mot tram robot gém cac co cu tac
dong thue hién cac thao tac ndu bép véi cac co cdu chap hanh c6 chuyén dong cb

dinh. H¢ théng robot dich vu trén 1a sy tich hop cta cac co ciu chép hanh nhu sau:

e Thiét bi ndu an dang tron

e H¢ thong van cap dau, van nudc rua xa

Hé thdng gia nhiét

Hé thdng cap liéu

Thiét bi canh tay robot thao tac c¢b dinh (khong 1ap trinh duoc)
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Céc cong viéc thuc hién nhu sau:

(1) Thiét ké quy trinh ndu bép tong quat v4i cac bude trinh ti chay ty dong va cip

phat I/O cho hé théng hoat dong duogc.
(2) Lap trinh diéu khién trinh ty trén PLC mot quy trinh co s& thao tac da thiét ké
(3) X4y dung Tag can diéu khién va giam sat trén phan mém KepserverEX
(4) Lap trinh C# truy xuat cac gi tri Tag trén KepserverEX dé sir dung cho muc dich
diéu khién va giam sat hé thong va st dung
(5) Hé thong dugc kiém ching bang cach cho chuong trinh bép chay trén PLC va
giam sét trinh tw d6 trén phan mém C# thong qua giao dién dd hoa trén may tinh.
4.2 Huwéng phat trién

Pé tai da thyc hién thanh cong qué trinh thu nhan di liéu bao gdm céc bién
1/0 st dung trén PLC ¢ diéu khién cép thap. Pay 1a budc quan trong nhét ciia hé
thng thu nhan dir liéu vi 1a bude trung gian giira diéu khién cip thap va quan 1y cap
cao cta hé thong. Sau khi dit lidu duoc thu nhan ddy di vé may tinh trung tim thong
qua phan mém OPC server KepserverEX, cac dir liéu c6 thé duoc tiép tuc khai thac
& cac budc tiép theo dé tang gid tri ciia hé théng khi dua vao str dung. Cac huéng phat
trién ctia dé tai nhu sau:
- X4y dung co so dit liéu (SQL Server) dé dir liéu hoat dong duoc luu trix va truy van
- Xay dyng tinh ning bao cao (Report Server) dya trén truy van co s& dit liéu dé nguoi
chu so hitu ¢6 cac bao céo trong qua trinh hoat dong kinh doanh ctia hé thong.
- Xay dung tinh ning canh bao (Alarm server) vé d6 thi (Trend server).
- Xay dyng ngdn ngit quy trinh ndu mén an khac dé dé dang xay dung quy trinh méi
- Xay dung h¢ théng thu nhan dir li€u cho robot dang thao tac phtrc tap 1ap trinh duogc
(vi du robot cOng tac) dé mo rong hé théng toan dién hon cho linh vuc dich vu.

- Xay dung hé théng SCADA dung Webserver va cai dit trén Cloud dé ting

tinh linh hoat quan 1y trén céc hé thong.
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PHU LUC
PHU LUC P1: Cau hinh PLC Mitsubishi trén KEPServerEX
P1.1 Thém méi Channel

Dbi v6i cac loai PLC c6 cong Ethernet cua hing Mitsubishi, phuong phap
thém méi va cdu hinh channel trong KEPServerEX tuwong d6i gidng nhau, do d6 ¢

day su dung FX3U lam vi duy.

Step 1: M& phan mém KEPServerEX tao project | Step 2: Thém channel méi “Click to add a
mdi. File > New. channel”.
:, KEPServerEX 6 Conflgura(ion [Uﬂhﬂed] @3 KEPServerEX 6 Configuration [Untitled] - a X
Eile Edit Yiew Jools Runtime Help
File Edit View Tools Runtime Help 0B 2 S Za
_] New Ctrl+«N (@] Project A ' Channel Name Driver
= - {B) Connectivity B Click to add a channe
&7 Open... Ctrl+0O & Clickto add a channel
o Aliases
Save Ctri+S LAl Advanced Tags
o = L Alarms & Events
Save As... F12 i3 Add Area
d Ve Data Logger
e B Add Log Groug
import CoV.. @ EFM Exporter
Export CSV . ® Add Poll Group v« >
Ready Offline

Step 3: Chon Mitsubishi Ethernet (hodc dyra vao | Step 4: Pat tén cho channel, & day dat tén

PLC dang co d€ chon channel) “Channell”.
x X
Add Channel Wiaard o Add Channel Wizard
Select the type of channdl to be created Specfy the identity of ths object.
Wi
- Channel 1] | @

P Cance
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Step 5: Luwa chon card mang, nhan vao nut 3 Step 6: Click vao card mang dang cé & hién tai
chdm (...) dé chon card mang. va nhan OK.
X Avsilable Network Adapters X
L o Add Channel Wizard
Speafy the name of a network adapter to bind or allow the OS to select the default.
Network Adapter:
[Detauid 1=l @
I
Concel
Step 7: Nhan Next Step 8: Tiép tuc nhan Next
s
L Add Channel Wizard Add Channel Wizard
cmrmmmtusmwmmmmmuvanmmgm Choose how to send invalid floating-point numbers 1o the deent.
ONE WITts SIS N WrItE QUEUS. ‘ "
Optimaaton Method: . “::“ &
Write Orly Latest Vaiue for Al Tags J@ ot < X
Spedfy the rato of white operations to read operatons, based on one read per
configurable number of writes.
Duty Cydle:
» | @
=) =
Step 9: Nhan finish dé két thuc
X
- Add Channel Wizard
- m.m ~
Name Channel1
Description
Drtver Mtsubishi Ethemet
- Diagnostics
Dagnostics Capture Disable
= Bhemet Settings
Network Adapter Intel(R) Dual Band Wircless-AC 8. .
- Wiite Optimizations
Optimization Method Wte Only Latest Value for Al Tags
Duty Cycle 10
= Non-Normalized Float Handling
Foating-Point Values Replace with Zero v
Cance




P1.2 Thém ma¢i Device

Dbi v6i cac loai PLC c6 cong Ethernet cta hiang Mitsubishi, phuong phap

thém moi va cdu hinh device trong KEPServerEX tuong ddi gidng nhau, do d6 ¢ day

st dung FX3U lam vi du.
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Step 1: Click chon “Click to add a device”.

Step 2: Dat tén cho Device, & day dat la
“Devicel”

2 KEPServesEX 6 Configuration [Untitled *] - o

File Edit View Jools Runtime Help
DS de @l | v k@@ X
- Project
=-[#) Connectivity
@E=ZD
[ﬂ Chick te
Bpo Aliases
4] Advanced Tags
- @ Alarms & Events
(& Add Ares
& Data Logger
B Add Log Group.

5@ E_FM Exporter vllé

*  Device Name

i [

k to add a device

add a device

Ready Offiine

b4
Add Device Wizard
Spedfy the identity of this object.
Name:
[Device1] w

Step 3: Lya chon PLC, & ddy chon PLC dong Step 4: Cai dat dia chi IP cho PLC, c6ng mic dinh
FX3U. la 255.
X X

« Add Device Wizard € Add Device Wizard

Select the speafic type of device assodated with this ID. Options depend on the type of Specify the device's drver-specific stabion or node,

COMMUNCAtoNS N use. D:

ecoass [h92.168.90. 100:255 9

{2 1] v e
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Step 5: Nhan Next dé tiép tuc.

Step 6: Nhan Next dé tiép tuc.

s Add Device Wizard
Speafy the method for determinng how often tags in the device are scanned,
Scan Mode:
Respect Clent Specified Scan Rate v @
Provide the first Lpdates for new tag references from stored (cached) data rather than
poling devices mmediately.
Initel Updates from Cache:
Disable v @

&«

Add Device Wizard

Define the maximum amount of tme, in seconds, alowed to establsh a connecton to a
remote device. Connection time is often longer than communication request time for &

Connect Tmeout (s):

Spedfy an interval, n millseconds, to determine how long the driver waits for a response
from the target device to indicate completion.

Iums( 'I'moul bv:)

©

Indicate how many tmes the driver sends
request to have faled and the device to be i error.

Attempts Before Tmeout:

E ©

request before the

[(Ret ][ conca

Step 7: Nhan Next dé tiép tuc.

Step 8: Nhan Next dé tiép tuc.

« Add Device Wizard

Automatically remove the device from the scan due to communication fadures.
Demote on Falure:
Disabe v @

«

Add Device Wizard

Indicate the correct protocol to use when communicating with the device. -
1P Protocol:
e v @

Speafy the port number to use when communicating with the device,
Port Number:

Speafy the block size in bits to use when reading tags from it memory.
Bt Memory (Word units):
[31 | @
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Step 9: Nhan Finish dé két thuc.

Step 10: Thém tag cho project.

« Add Device Wizard

= dentification
Name Device!
Descrotion |
Dever Mesbah Ehemet
Model Qv
Channel Assgrment Chamel!
0 192,168 40.100.255
" Operating Mode
Data Colecton Enable
Semuisted No
1 Scan Mode
Scan Mode  Respect Olent-Spechied Scan Rate
Dasble

D KEPServertX 6 Configuration [Untitied *) - O %
fle (St Yiew Joob fSuntime Help
JSdEVPBUEAF 25 wn X
| @ Proea T Al TgNeme | Adkem  Osatpe Scmba. 8
03 Chck to add o static tag. Tags are net required. but ave bro
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PHU LUC P2: Chuong trinh nguon

P2.1 Chwong trinh “class KEPServerEX.cs”
using System;

using System.Collections.Generic;

using System.Ling;

using System.Drawing;

using System.Text;

using System.Threading.Tasks;

using System.Windows.Forms;

namespace SCADAServicesApp

{

class class_KEPServerEX

{

public static string[] tagread(int tagnumber)

{// Class Khai bao tag
string taglD_1 = "Channell.Devicel.Tag_t_Oil_1";
string taglD_2 = "Channell.Devicel.Tag_t Oil_2";
string taglD_3 = "Channell.Devicel.Tag_T_1";
string taglD_4 = "Channell.Devicel.Tag_T_2";
string taglD_5 = "Channell.Devicel.Tag_T_3";
string taglD_6 = "Channell.Devicel.Tag_speed_blending_1";
string taglD_7 = "Channell.Devicel.Tag_speed_blending_2";
string taglD_8 = "Channell.Devicel.Tag_speed_blending_3";
string taglD_9 = "Channell.Devicel.Tag_speed_blending_4";
string taglD_10 = "Channell.Devicel.Tag_time_blending_1";
string taglD_11 = "Channell.Devicel.Tag_time_blending_2";

string taglD_12 = "Channell.Devicel.Tag_time_blending_3";
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string taglD_13 = "Channell.Devicel.Tag_time_blending_4";

string taglD_14 = "Channell.Devicel.Tag_ingredient_1";

string taglD_15 = "Channell.Devicel.Tag_ingredient_2";

string taglD_16 = "Channell.Devicel.Tag_ingredient_3";

string taglD_17 = "Channell.Devicel.Tag_ingredient_4";

string taglD_18 = "Channell.Devicel.Tag_mode";

string taglD_19 = "Channell.Devicel.Tag_time_sharking";

string taglD_20 = "Channell.Devicel.Tag_time_foodout";

string taglD_21 = "Channell.Devicel.Tag_time_waterout";

string taglD_22 = "Channell.Devicel.Tag_time_washing";

string taglD_23 = "Channell.Devicel.Tag_t_cleaning";

string taglD_24 = "Channell.Devicel.Tag_t_wasing";

string taglD_25 = "Channell.Devicel.Tag_Valve_Oil"; /IMO
string taglD_26 = "Channell.Devicel. Tag_Actuator_Cover"; //M1
string taglD_27 = "Channell.Devicel.Tag_Actuator_Temp"; //IM2
string taglD_28 = "Channell.Devicel.Tag_Motor_Blending"; //M3
string taglD_29 = "Channell.Devicel.Tag_Actuator_Ingredients";//M4
string taglD_30 = "Channell.Devicel.Tag_Ingredients_Push"; //M5
string taglD_31 = "Channell.Devicel.Tag_Actuator_Hand"; //M6
string taglD_32 = "Channell.Devicel.Tag_Valve_Cleaning"; //M7
string taglD_33 = "Channell.Devicel. Tag_Valve Wasing"; //M8
string taglD_34 = "Channell.Devicel.Tag_WatchDog"; //WatchDog
string taglD_35 = "Channell.Devicel.Tag_S0";

string taglD_36 = "Channell.Devicel.Tag_S1";

string taglD_37 = "Channell.Devicel.Tag_S2";

string taglD_38 = "Channell.Devicel.Tag_S3";

string taglD_39 = "Channell.Devicel.Tag_S4";

string taglD_40 = "Channell.Devicel.Tag_S5";

string taglD_41 = "Channell.Devicel.Tag_S6";
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string taglD_42 = "Channell.Devicel.Tag_S7";

string taglD_43 = "Channell.Devicel.Tag_S8";

string taglD_44 = "Channell.Devicel.Tag_S9";

string taglD_45 = "Channell.Devicel.Tag_S10";
string taglD_46 = "Channell.Devicel. Tag_S11";
string taglD_47 = "Channell.Devicel.Tag_S12";
string taglD_48 = "Channell.Devicel.Tag_S13";
string taglD_49 = "Channell.Devicel. Tag_S14";
string taglD_50 = "Channell.Devicel. Tag_S15";
string taglD_51 = "Channell.Devicel.Tag_S16";
string taglD_52 = "Channell.Devicel.Tag_S17";
string taglD_53 = "Channell.Devicel. Tag_S18";
string taglD_54 = "Channell.Devicel.Tag_S19";
string taglD_55 = "Channell.Devicel.Tag_S20";
string taglD_56 = "Channell.Devicel.Tag_S21";
string taglD_57 = "Channell.Devicel.Tag_S22";
string taglD_58 = "Channell.Devicel.Tag_S23";
string taglD_59 = "Channell.Devicel.Tag_S24";
string taglD_60 = "Channell.Devicel.Tag_S25";
string taglD_61 = "Channell.Devicel.Tag_S26";
string taglD_62 = "Channell.Devicel.Tag_S27";
string taglD_63 = "Channell.Devicel.Tag_S28";
string taglD_64 = "Channell.Devicel.Tag_S29";
string taglD_65 = "Channell.Devicel.Tag_S30";
string taglD_66 = "Channell.Devicel.Tag_S31";
string taglD_67 = "Channell.Devicel.Tag_S32";
string taglD_68 = "Channell.Devicel.Tag_S33";

string taglD_69 = "Channell.Devicel.Tag_S34";
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string taglD_70 = "Channell.Devicel.Tag_INIT";
string taglD_71 = "Channell.Devicel.Tag_START";
string taglD_72 = "Channell.Devicel.Tag_STOP";
string taglD_73 = "Channell.Devicel. Tag_ AUTO";
string taglD_74 = "Channell.Devicel. Tag MANUAL";
string taglD_75 = "Channell.Devicel. Tag_ EMER";

string taglD_76 = "Channell.Devicel. Tag STEP_COMMAND";

string taglD_77 = "Channell.Devicel.Tag_YO0";
string taglD_78 = "Channell.Devicel. Tag_Y1";
string taglD_79 = "Channell.Devicel. Tag_Y2";
string taglD_80 = "Channell.Devicel. Tag_Y3";
string taglD_81 = "Channell.Devicel. Tag_Y4";
string taglD_82 = "Channell.Devicel.Tag_Y5";
string taglD_83 = "Channell.Devicel.Tag_Y6";
string taglD_84 = "Channell.Devicel.Tag_Y7";

string taglD_85 = "Channell.Devicel.Tag_Y10";

string[] tags;

tags = new string[tagnumber];
tags.SetValue(taglD_1, 1);
tags.SetValue(taglD_2, 2);
tags.SetValue(taglD_3, 3);
tags.SetValue(taglD_4, 4);
tags.SetValue(taglD_5, 5);
tags.SetValue(taglD_6, 6);
tags.SetValue(taglD_7, 7);
tags.SetValue(taglD_8, 8);

tags.SetValue(taglD_9, 9);



tags.SetValue(tagID_10, 10);
tags.SetValue(taglD_11, 11);
tags.SetValue(taglD_12, 12);
tags.SetValue(tagID_13, 13);
tags.SetValue(taglD_14, 14);
tags.SetValue(taglD_15, 15);
tags.SetValue(taglD_16, 16);
tags.SetValue(taglD_17, 17);
tags.SetValue(taglD_18, 18);
tags.SetValue(taglD_19, 19);
tags.SetValue(tagID_20, 20);
tags.SetValue(taglD_21, 21);
tags.SetValue(taglD_22, 22);
tags.SetValue(taglD_23, 23);
tags.SetValue(taglD_24, 24);
tags.SetValue(taglD_25, 25);
tags.SetValue(taglD_26, 26);
tags.SetValue(taglD_27, 27);
tags.SetValue(taglD_28, 28);
tags.SetValue(taglD_29, 29);
tags.SetValue(tagID_30, 30);
tags.SetValue(taglD_31, 31);
tags.SetValue(taglD_32, 32);
tags.SetValue(taglD_33, 33);
tags.SetValue(taglD_34, 34);
tags.SetValue(taglD_35, 35);
tags.SetValue(tagID_36, 36);
tags.SetValue(taglD_37, 37);

tags.SetValue(taglD_38, 38);

//WatchDog
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tags.SetValue(tagID_39, 39);
tags.SetValue(tagID_40, 40);
tags.SetValue(taglD_41, 41);
tags.SetValue(taglD_42, 42);
tags.SetValue(taglD_43, 43);
tags.SetValue(tagID_44, 44);
tags.SetValue(taglD_45, 45);
tags.SetValue(taglD_46, 46);
tags.SetValue(taglD_47, 47);
tags.SetValue(taglD_48, 48);
tags.SetValue(tagID_49, 49);
tags.SetValue(tagID_50, 50);
tags.SetValue(taglD_51, 51);
tags.SetValue(taglD_52, 52);
tags.SetValue(taglD_53, 53);
tags.SetValue(taglD_54, 54);
tags.SetValue(taglD_55, 55);
tags.SetValue(taglD_56, 56);
tags.SetValue(taglD_57, 57);
tags.SetValue(taglD_58, 58);
tags.SetValue(tagID_59, 59);
tags.SetValue(tagID_60, 60);
tags.SetValue(taglD_61, 61);
tags.SetValue(taglD_62, 62);
tags.SetValue(taglD_63, 63);
tags.SetValue(taglD_64, 64);
tags.SetValue(taglD_65, 65);
tags.SetValue(taglD_66, 66);

tags.SetValue(taglD_67, 67);
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tags.SetValue(taglD_68, 68);

tags.SetValue(tagID_69, 69);

tags.SetValue(tagID_70, 70);
tags.SetValue(taglD_71, 71);
tags.SetValue(taglD_72, 72);
tags.SetValue(taglD_73, 73);
tags.SetValue(taglD_74, 74);
tags.SetValue(taglD_75, 75);

tags.SetValue(taglD_76, 76);

tags.SetValue(taglD_77, 77);//Y0
tags.SetValue(taglD_78, 78);//Y1
tags.SetValue(taglD_79, 79);//Y2
tags.SetValue(tagID_80, 80);//Y3
tags.SetValue(taglD_81, 81);//Y4
tags.SetValue(taglD_82, 82);//Y5
tags.SetValue(taglD_83, 83);//Y6
tags.SetValue(taglD_84, 84);//Y7
tags.SetValue(tagID_85, 85);//Y10

return tags;

}

/ KA KAEAARKAKRKREAIAARKRAAKANAEAAAARAAAAkARAAAXAAkAKkAArAhkAkhkAhkhrhhhkhkkhhiiiiiikikk

public static Int32[] taglD(int tagnumber)

{// Class tao array doc ID tags - mic dinh khong ddi
Int32[] cltarr;
cltarr = new Int32[tagnumber];
for (inti=1; i < tagnumber; i++)

{



cltarr.SetValue(i, i);

}

return cltarr;
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P2.2 Chuwong trinh khai bao két néi OPC

//****************************************************************************

/IKEPServerEX CONNECT

// * *Kk%k * * *% * *% * *%

static int tagNumber = 85;  // Cai dat s6 lugng tag ctia project
static int PLCscantime = 1000; // Cai dat thoi gian quét PLC

// Goi céc két ndi OPC

public OPCAutomation.OPCServer AnOPCServer;

public OPCAutomation.OPCServer OPCServer;

public OPCAutomation.OPCGroups OPCGroup;

public OPCAutomation.OPCGroup PLC;

public string Groupname;

static int arrlength = tagNumber + 1;

Array OPtags = class_KEPServerEX.tagread(arrlength);

Array taglD = class_KEPServerEX.tagID(arrlength);

Array Writeltems = Array.Createlnstance(typeof(object), arrlength);
Array tagHandles = Array.Createlnstance(typeof(Int32), arrlength);
Array OPCError = Array.Createlnstance(typeof(Int32), arrlength);
Array dataType = Array.Createlnstance(typeof(Int16), arrlength);

Array AccessPaths = Array.Createlnstance(typeof(string), arrlength);
P2.3 Chwong trinh doc dir li¢u tir OPC lén C#

private void dataScan(int ID, int Numltems,
ref Array taglD, ref Array ItemValues, ref Array Qualities, ref Array TimeStamps)
{
for (int i = 1; i <= Numltems; i++)
{
// Khai bao bién chung

int getTaglD = Convert. ToInt32(tagID.GetValue(i));
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string tagValue = ItemValues.GetValue(i)?.ToString();
switch (getTaglD)
{
case 1:
tbx_TG_ChamDaul.Text = tagValue;
DisplayMessage(LOG_txtMessage, "[Tag_1]: " + tagValue);
break;
case 2:
tbx_TG_ChamDau2.Text = tagValue;
DisplayMessage(LOG_txtMessage, "[Tag_2]: " + tagValue);
break;
case 3:
tbx_GiaNhietl.Text = tagValue;
DisplayMessage(LOG_txtMessage, "[Tag_3]: " + tagValue);

break;

Default:

break;
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P2.4 Chwong trinh “class_Watchdog.cs”
using System;

using System.Collections.Generic;

using System.ComponentModel,

using System.Data;

using System.Drawing;

using System.L.ing;

using System.Text;

using System.Threading.Tasks;

using System.Windows.Forms;

namespace SCADAServicesApp

{

public static class class_Watchdog

{

static string valold = "";

//Chuong trinh con Watchdog

//xx *hkkk *k%k *% *Kkk *hkk *% *% *kk *hhkk

public static void WatchdogStatus(Button btt, string valnow)

{

if (valnow !=valold)

{

btt.BackColor = Color.Green;

btt.ForeColor = Color.White;

else

btt.BackColor = Color.Red;
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btt.ForeColor = Color.White;

}

valold = valnow;

}

// *k %k *% *x%k * *% *

public static void WatchdogStatus(ToolStripStatusLabel Ib, string valnow)

{

if (valnow !=valold)

{

Ib.BackColor = Color.Green;

Ib.ForeColor = Color.White;

else

Ib.BackColor = Color.Red;

Ib.ForeColor = Color.White;

}

valold = valnow;
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P2.5 Chwong trinh “class_Login.cs”

using System;

using System.Collections.Generic;
using System.L.ing;

using System.Text;

using System.Threading.Tasks;

using System.Windows.Forms;

namespace SCADAServicesApp

{

public class class_Login

{

// *hkkkkkkhkk *hkkkkkkkkhkhkhkhhhhiik * *hkkkkkkhkhkk * *hkkkkkkk

//Disable toan bo khi chwa ding nhap/ hoic nhin ding xudt

I/ ishisiisiaiiaisisisisiddadadassisiaiiaiainiaiaiaisisisiaiaiadaiaiaisiaiiaiaiaiie itisieiaiaiaidaiddaiaiaia
public void Not_Login ()
{
Form1 frm = (Form1)Application.OpenForms["“Form1"];
// Céc object can Enable/Disable
frm.btt DATAWRITE.Enabled = false;//Admin
frm.btt_Auto.Enabled = false;
frm.btt_Manu.Enabled = false;
frm.btt_Init.Enabled = false;
frm.btt_Start.Enabled = false;
frm.btt_Stop.Enabled = false;
frm.btt_YO0.Enabled = false;
frm.btt_Y1.Enabled = false;
frm.btt_Y2.Enabled = false;

frm.btt_Y3.Enabled = false;
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frm.btt_Y4.Enabled = false;
frm.btt_Y5.Enabled = false;
frm.btt_Y6.Enabled = false;
frm.btt_Y7.Enabled = false;

frm.btt_Y8.Enabled = false;

}

//xx * *Kkk *% *Kk%k * *% *% *%

//Pang nhap bing quyén Admin

//xx * *kk *% *Kk%k * *% *% *%

public void admin_Control_Elements()

{
Form1 frm = (Form1)Application.OpenForms["Form1"];
// Céc object can Enable/Disable
frm.btt DATAWRITE.Enabled = true;//Admin
frm.btt_Auto.Enabled = true;
frm.btt_Manu.Enabled = true;
frm.btt_Init.Enabled = true;
frm.btt_Start.Enabled = true;
frm.btt_Stop.Enabled = true;
frm.btt_YO0.Enabled = true;
frm.btt_Y1.Enabled = true;
frm.btt_Y2.Enabled = true;
frm.btt_Y3.Enabled = true;
frm.btt_Y4.Enabled = true;
frm.btt_Y5.Enabled = true;
frm.btt_Y6.Enabled = true;

frm.btt_Y7.Enabled = true;
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frm.btt_Y8.Enabled = true;

}

//*******************************************************************

//Dang nhap bang quyén ngudi ding Operator

// * *% *% * *% * *Kx%k *

public void Operator_Control_Elements()

{
Form1 frm = (Form1)Application.OpenForms["“Form1"];
// Céc object cin Enable/Disable
frm.btt DATAWRITE.Enabled = false;//Admin
frm.btt_Auto.Enabled = true;
frm.btt_Manu.Enabled = true;
frm.btt_Init.Enabled = true;
frm.btt_Start.Enabled = true;
frm.btt_Stop.Enabled = true;
frm.btt_YO0.Enabled = true;
frm.btt_Y1.Enabled = true;
frm.btt_Y2.Enabled = true;
frm.btt_Y3.Enabled = true;
frm.btt_Y4.Enabled = true;
frm.btt_Y5.Enabled = true;
frm.btt_Y6.Enabled = true;
frm.btt_Y7.Enabled = true;

frm.btt_Y8.Enabled = true;
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