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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10
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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.
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Chuong 1: Mo dau

1.1 Muc dich va pham vi dé cap ctia mdn hoc
Cac ndi dung co ban cua bai giang
1.2 Phwong phap hoc va danh gia két qua
Cac nguon tai liéu tham khao
1.3  Gidi thiéu cac khai niém co ban
1.4  Tdng quan céc linh vwe (rng dung
1.5  Lwoc sl phat trién cac giai phap diéu khién
Su tién héa t&i cac hé thdng diéu khién phan tan
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1.1 Muc dich va pham vi deé cap

Pham vi deé cap

= C4c hé thong diéu khién hién dai co ki‘én tric phan tan
trong cong nghiép cling nhw trong nhiéu linh virc khac

Muc dich: Sinh vién nam dwoc

= Céc khai niém co ban va tbng quan vé cac HTPK&GS
hién dai trong cong nghiép

= "state of the art" trong cong nghé HTDK, kién trdc giai
phap DK, truyén théng CN, cong nghé PM

= So lwoc vé cac nhiém vu phat trién,, cac nguyén :céc Cco’
ban trong thiét ké giai phap hé thong diéu khién
cong nghiép

Chwong 1: M& dau © 2006 - HMS
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Hé phan tan

Cong nghé

Khoa hoc
truyén théng may tinh
(Communication) (Computer)

_________ _Héd%ukmén
phéan tan

Ky thuat
diéu khién
(Control)

Mang truyén théﬁg Cdéng nghé phan mém
cbng nghiép

bK-TbH

Piéu khién qué trinh | Piéu khién may

Diéu khién chuyén dong

MO HINH 3C+

(Control + Computer + Communication + ...)
Chuwong 1: M& dau
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Noi dung co han
|
= Cau truc cac hé thdng diéu khién va giam sat: Md hinh
phan cap, cac thanh phan chirc nang co ban

= C4c kién trdc va gidi phap hé thdng diéu khién phan tan
(DCS, PLC-based DCS, PC-based DCS, FCS)

= Co s& ly luan cda diéu khién phan tan

= Co s@ cong nghé phan mem X ly phéan tan, cong
nghé& hwdng doi twong, phan mém thanh phan

= Hé thong diéu khién giam sat va thu thap di liéu
(SCADA)

= Cac chuan giao tiép cong nghiép: MMS, OPC, XML,...
= Do tin cdy va tinh san sang cua hé thong
= Cac huwdng nghién cuwu va tng dung

Chwong 1: M& dau © 2006 - HMS



= 14 bai giang
= 2 hai budi thwec hanh: Lap trinh phan tan v&i mé hinh
COM/DCOM
— Lap trinh COM-Server str dung Visual C++
— Lap trinh COM-Client (HMI) str dung Visual Basic
= Tiéu ludn (nhdm 2/4 ngudi):
— bai viét 15-20 trang
— trinh bay 15 phut
— thao luan 5-10 phut

Chwong 1: M& dau © 2006 - HMS 8



1.2 Phuong phap hoc va danh gia
]
= Nghe, doc, hadi, thao luan, trinh bay
= Thwc hanh va chd ddng lién hé thuc té
= Panh gia két hop trinh bay tiéu luan va thi trac nghiém
(khéng str dung tai liéu)

Bai giang [ Tidu luan (30%) |
Tai liéu ||:> E>
[ Trac nghiém (70%)]

Thwe hanh

Chwong 1: M& dau © 2006 - HMS 9



T

= Pia CD tap hop tai liéu t&r nhiéu ngudn khac nhau
— Bai giang (2003, chwa cap nhat)
— Tai liéu san pham, gi¢i thiéu sdn pham cuta nhiéu hang
— M6t s6 chuan qubc té quan trong

= Tap chi Tw ddng hoa ngay nay, chuyén san dac biét
2004/2006 (Tw dong hoa - boluwong - Diéu khién)

= Cac trang Web: www.controleng.com,

www.automationtechies.com, www.abb.com,
www.ad.siemens.de, www.easydeltav.com, ...

Chwong 1: M& dau © 2006 - HMS
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= Hé thong diéu khién va giam sat (HTBK&GS)

Pham vi quan tam

VAGI,\ZZA&HT& T T ~. BIEU KHIEN
e N CAO CAP
g [ ) _ N S.
‘ <:> | HT VAN HANH
/A~ ~ : \
// Inl & GIAM SAT A
4 ——L k
I \
1
! Tham sé Trang thai ! ‘
1 ! AN TOAN
\ / HE THONG
DIEU KHIEN '~ | Pauvao | THIET BI DIEU KHIEN | Daura /|
. N
CO SO ' o
, el g THIET BI
THIET BI DO CHAP HANH

HE THONG KY THUAT
(May moc, qua trinh c6ng nghé)
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Gac chuc nang he thong
G
= Diéu khién co s&:
— Diéu chinh tw déng (regulatory control)
— Diéu khién servo, DK bam (servo mechanism, tracking problem)
— Diéu khién r&i rac (discrete control)
— Piéu khién trinh tw (sequence control)
= Diéu khién van hanh & giam sat:
— Giao dién nguwdi may (Human-Machine-Interface, HMI)
— Quan ly di¥ liéu qua trinh (process data management)
— Lap bao cao tw dong (reporting)
= Piéu khién cao céap:
— Diéu khién mé (batch control)
— Diéu khién chét lwong (quality control)
— Diéu khién ti wu, tbi wu hoa qua trinh (process optimisation)
= An toan hé thong:
— Khoa lién dong,
— Canh gi&i, bao dong

Chwong 1: M& dau © 2006 - HMS
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= HTDK&GS tich hop toan dién cé kién tric phan tan

= Coéng nghé diéu khién sb hoan toan

= Phan tan vé cau truc hé thong va phan tan ve chirc
nang diéu khién

= C4c thanh phan duoc tich hop chét ché qua mang
truyén cong nghiép va cac giao thirc chuan

= Hau nhuw toan bd cac hé thg‘)ng’DK&GS hién dai trong
cac nganh cong nghiép ché bién la cac hé diéu khién
phan tan

- Cép HDKPT ciling ngay cang co6 vai trdo quan trong, chu
chot trong cac linh vre khac

Chwong 1: M& dau © 2006 - HMS



He DKPT <> he DCS?

]

= DCS (Distributed Control System): M6t kién tric giai
ohap didu khién phan tan (phan biét véi PLC, PC....)

= M6t hé DCS I3 mét hé didu khidn phan tan

= MOt hé DKPT khong bat budc phai 1a mot h’é DCS (lwu
y cach viét tat da tré thanh mét tén riéng gidbng nhw
PLC)

= Khai nidm DCS khéng con mai, nhiéu hé diéu khién
hién dai co kién truc DCS khéng dwoc goi vai cai tén
“DCS”

Chwong 1: M@ dau © 2006 - HMS



He DKPT <> He SCADA <> DGS?

= SCADA (Supervisory Control And Data Acqu‘isitionz: Hé
thong hoac chire nang Thu thap dir liéu & Diéu khien
giam sat

= Mot hé SCADA thudong Ia mot hé BKPT (nghia réng)

= M6t hé DCS c6 chirve nang SCADA

= M6t hé SCADA khdng cé chirc nang diéu khién co s&
=> khdéng bao gio dwgc goi mot hé DCS, me‘_’gc du nd6 cb
thé dwoc xay dwng trén co s& cac thanh phan cia mot
hé DCS

Chwong 1: M& dau © 2006 - HMS



1.4 Tong quan cac linh vue img dung

= Nghién cru dac diém cac linh vwe (rng dung
= Lam rd cac bai toan diéu khién tiéu biéu
= Tim ra gidi phap hé théng diéu khién phu hop

Chwong 1: M& dau © 2006 - HMS



R
= Pham vi *ng dung quan trong nhat cia cac HDKPT
= Cong nghiép ché bién, khai thac, nang lwgng (goi chung 13
cong nghiép ché bién, process ir)dustry): hoa chat, dau khi,
thwe pham, dwoc pham, san xuat dién nang,...
= Qui mé I&n, dau tw chi phi cao, thj trwéng sdn pham 16n
= C4c qua trinh van hanh lién tuc hodc theo mé, cac bién qua
trinh co gia tri twong tw
= Y&u cau cao vé do tin cay, an toan hé thong, chat lwong
san pham, hiéu qua san xuat va bao vé méi truvong
= Vai tro rat quan trong cda diéu khién qua trinh (process
control): diéu chinh, hién thi, giam sat, ghi chép, lwu tri,...
= Thi trwdng I&n nhéat cda cac san pham tw déng héa (DCS,
PLC, PC, HMI, SCADA,...)
= Yé&u cau nang lwc rat cao cla cac cong ty tich hop hé thong
Chwong 1: M@ dau © 2006 - HMS



Tu dong hoa xi nghiép (factory automation)

c— ]

= Coéng nghiép ché tao, lap rap (manufactoring): xe hoi, dién
tr, may cbng cu, nhwa, dong bao,...

= Qui mod san xuat vira va nhd

= Cac qué,tr‘lnh roi rac, van hanh gian doan, cac qua trinh
dién ra rat nhanh (cac qua trinh co dién)

= Yéu cau cao vé toc do, do chinh xac, sy linh hoat, tinh tich
hop cao githa cac cap => CIM (computer integrated
manufactoring)

= Vai tro déc biét quan trong clia diéu khién r&i rac (discrete
control) va diéu khién chuyén déng (motion control)

= C4c giai phap diéu khién tiéu biéu: PLC, PC, CNC, Robot

= Céc hé dieu khién phan tan cling ngay cang duoc (rng dung
nhiéu hon (trén nén PLC, PC, hé diéu khién lai,...)

Chwong 1: M& dau © 2006 - HMS



= Cb6ng s&, trung tdm thwong mai, khach san, nha ga,
san bay, bénh vién,...

= Céc hé thong 10 suwdi, dieu hoa, déng mé cira, thang
may, gara, chiéu sang, canh bao chay, ..

= Pham vi dia ly twong do6i hep nhung mic d6 hon tap
cao, sO lwong thiét bi Ion => DKPT Ia giai phap ly
twong

= => Building Management Systems (BMS)

Chwong 1: M& dau © 2006 - HMS
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= Hé thong dén tin hiéu giao thdng, dén chiéu sang do
thi, diéu khién san bay, khong lwu, diéu van bén cang,
nha ga, diéu hanh xe buyt, xe Itra, giam sat cac truc 10
giao thong

= Qui mé6 vira va l&n, pham’vi dia ly rong, doi twong hén
hop, ban chat phan tan c6 hivu

= Ung dung HPKPT trén co s& tich hop céc thanh phan
hon hop (it khi ttr mot dong san pham duy nhat!)

Chwong 1: M& dau © 2006 - HMS
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= Hé thong mang Iwéi cung cap dién, hé thong dudng
ong dan dau, khi, hé thdng cung cap nwéc sach

= Qui md l&n va ré’g i&n, pham vi dia ly rat rong, doi twong
hon hop, ban chat phan tan co hiru

= HDPKPT phan cég manh, (*ng dung céc chuéan giao tiép
cong nghiép la van dé cot 10i.

Chwong 1: M& dau © 2006 - HMS



= PK&GS cac hé thong vién thdng
= PK&GS cac hé thong qudc phong
= PK&GS cac hé thong thuy lgi, moi trwdng, ...

Chwong 1: M& dau © 2006 - HMS



1 I. 2 TY DPONG HOA QUA TRINH TY DONG HOA Xi NGHIEP
.5 ll’o’c su (Cong nghiép ché bién, khai thac) (Céng nghiép che tao, lap rap)

cac gia,i Cac bo diéu chinh co’ Cac thiélt bi co khi
Ilhall ﬂié“ Thiét bj didu chinh PID khi Role(?’:iézra - co,

kh e cN nén (1920-1930)
Ien Cac mach logic lap trinh cirng

P —— Thiét bi didu chinh PID (PLD, 1960)
dién v (1940 1950) ’ 1

Diéu khlen so trwec tiép Thiét bi diéu khién
(DDC 1965- 1975) kha trinh (PLC, 1970)
Bo6 diéu chlnh s6 gon He DKPT tich ho'p
(CDC, 1980) (DCS 1975)
PC céng nghiép (IPC) PLC based DCS .
PC-104, CompactPClI, SB PLC méem
(PC-based Control) ~ (Soft-PLC, 1996)

PC based DCS

H(_e p’leu khién lai
Hé diéu khién trwérng (FCS, 2000)
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Worldwide DCS Market Size and Forecast
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Xu hwéng tat yeu cia sw tien hoéa, twong tw

nhw sw tiéen hoa cua xa héi loai nguwoi:

= Xa héi nguyén thuy: Cac b‘(f) lac riéng lé, cuc bd, phan
tan (so sanh v@i thoi ky diéu khién twong tw)

= X& héi phong kién: Nha nwéc quan chu tap trung (so
sanh v&i thoi ky diéu khién so truwec tiép)

= X& hoi hién dai: Nén kinh té thj trwdng, nha nuéc déng
vai tro diéu chinh, diéu‘phc“)i => Kkién truc phan tan (so
sanh v&i cong nghé diéu khién hién tai)

Chwong 1: M& dau © 2006 - HMS



LV do co han: Cong nghé HT DK

Wu diém + kha nang thwc hién + yéu cau tur

ngw®i s dung:

= X ly théng tin, diéu khién tai ché => thdi gian dap &ng
nhanh hon, do tin cay cao hon

= Nang cao hiéu nang hé thong nhé xir ly song song va
Xt ly phan cap

" bon gian hoa cac cong viéc xay dwng va bao tri hé
thong nho cau truc module

= Giam chi phi va thoi gian xay dwng he thong nh& quan
dié‘m tich hop hé thong dwa trén cac cong nghé thanh
phan

Chwong 1: M& dau © 2006 - HMS
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= Cac tién b (k¥ thuat va gia thanh) trong cong nghé vi
X ly cho céac thiét bi do lwdng, diéu khién va chap
hanh

= Céc tién bo trong cong nghé truyén théng cong nghiép

= Céc tién bo trong cong nghé phan mém

= Y&u cau ngay cang cao vé kha nang van hanh, chat
lwgng san pham, hiéu qua san xuat, an toan hé thong,
bao vé mbi tred'ng trong thi trwdng canh tranh manh.

Chwong 1: M& dau © 2006 - HMS



HIEU NANG CAO HON

LINH HOAT HON

TIN CAY HON

| | Tri tué phéan tan
(Diéu khién phan tan thuc)

Xu hwéng:
= Phan tan hoa
= Mém hoéa

= Chuan héa

© 2006 - HMS
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2.1 CAau trdc co ban clia mot HTDK&GS
2.2 Md hinh phan cap chirc nang

2.3 Cac cau truc vaolra

2.4 CAac cau truc diéu khién

Chwong 2: CAu tric hé théng © 2006 - HMS



2.1Cau triuc co han mot HTDK&GS

HE THONG BPIEU KHIEN VA GIAM SAT

HE THONG DIEU KHIEN GIAM SAT

1L

MAY TiNH DIEU KHIEN

I/O

s

/0

\

~~

DO LUWONG VA TRUYEN DONG

[ HE THONG KY THUAT

I T Nbiquamang

Chwong 2: C4u trac hé théng

I Néi thong thuong

© 2006 - HMS



= Hé thong may tinh diéu khién: Cac hé thong may tinh
diéu khién chuyén dung hoac phd théng.

0 Gi,ao dién qua trinh: Giao dién gi,l"fa cac MTBPK voi hé
thong ky thuat thong qua cac thiet bi do lvong va
truyén dong.

= Hé thong diéu khién gidm sat: Cac thiét b va phan
mém giao dién nguwoi méy, cac tram ky ’thuét, cac tram
van hanh, giam sat va diéu khién cao cap.

= Hé thong truyén thong: Ghép noi diém-diém, bus cam
bién/chap hanh, bus tredng, bus hé thong.

= Hé thdng béo vé: Cac thiét b bao vé va co ché thuc
hién chirc nang an toan hé thong.

Chwong 2: CAu tric hé théng © 2006 - HMS
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Tinh toan gia thanh, 14i suat ‘
Thdng ké sb liéu san xuét, kinh doanh,
X ly don dat hang, ké hoach tai nguyén Quan ly
P A S PO I TTTTTTTTTToTmmommosgfosoosmooooeo thong tin
ooy khien cao cap, phoi hop DIEU HANH
uan ly dir liéu, lap bao cao " -
Tbi wu hoa san xuét SAN XUAT
Giam sat, van hanh, chan doan X X ;
Diéu khién cao cép, phdi hop DIEU KHIEN GIAM N L
Quan ly dv liéu, 1ap bao cao SAT biéu khién
_________________________________________________________________ qua trinh
Diéu khién, diéu chinh,
Bao vé, an toan,

PIEU KHIEN

Ghi chép, canhgiéi /N eeeeee T____
Bo lwong, truyén dong ) ‘ : ) Cép
Chap hanh, dong/cat CHAP HANH & CAM BIEN trvdng

Chuyén dbi tin hiéu

17

HE THONG KY THUAT

Chwong 2: C4u trac hé théng © 2006 - HMS
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= Dinh nghla cac cap theo chuc nang khong phu thudc
linh vwe céng nghiép cu thé. Mbi cap cé chirc nang va
dac thu khac nhau

= V&i mbi nganh cong nghiép, Iinh vye (rng dung co thé
co cac moO hinh twong tw v&i s6 cap nhiéu hoac it hon

= Ranh gidi gitva cac cap khdng phai bao gi® ciing ré
rang.

= Cang & nhitng cap dwdi thi cac chire ndng cang mang
tinh chat co ban hon va doi hdi yéu cau cao hon vé dé
nhanh nhay, th&i gian phan ng.

= Cang & cap trén quyet dinh cang quan trong hon,
lwong thong tin can trao déi va xt ly cang 1én ho’n

= Phan cap tién loi cho céng viéc thiét ké hé thong

Chwong 2: CAu tric hé théng © 2006 - HMS 6 J



2.3 Cautrucvao/ra

O
Vao/ratap trung (central 1/0)

MTBK | pHioNG DiEu KHIEN [MTEK | /AL
1/O \'
1339283 HIEN TRUONG )19/ A
[ [ _
Al[S||A]]|S Al]|S A|l|IS||A||S AllS
a) Vao/ra tich hop b) Vao/ra kiéu module

1/0: input/outputA: actuator S: sensor

= Noi day truyén thong

Chwong 2: C4u trac hé théng © 2006 - HMS




Vao/ra tap trung: Uuva nhuoc diém

= Cong viéc noi day phire tap, chi phi cho cap dan cao: s6
lwong Ion cac cap nodi, cau truc phuc tap, cong thiét ke, lap
dat I&n.

= Kém tin cay. Phuwong phaf\p truy‘én dan tin hiéu twong tv gitra
cac thiét bi trwong va tr)iét bi diéu khién dé chju anh hwédng
clia nhiéu, gay ra sai sO ma khdng c6 kha nang phat hién.

= Kém linh hoat: Kho m& rong béi phai di lai cap dan, khéng
thé lwa chon cac module vao/ra cla hang khac.

= Kho chan doan 16i: Mot mat 16i do truyén tin hiéu kho phat
hién ra, mat khac 16i do thiét bi rat kho co thé dinh vi va dua
ra két luan chan doan.

= Phu hop voi cég hé théng gui md& nho: Pham vi dia ly hep,
mot may tinh diéu khién, s6 lwong vao/ra khdng 1én
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Vao/ra phan tan (distributed 1/0}

Con goi la vao/ra tw xa (remote I/0O)

MTDK PHONG PIEU KHIEN
bus trwdrng HIEN TRUONG
[
Compact I/O ||| Modular I/O
S||S||A|lA S|IS||A]||A S||S||A||lA

= Uu diém nhiéu, song van con nbi day truyén thdng
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= Tiét kiém chi phi day dan va céng lap dat: Tt bd diéu khién
xudng t&i cac vao/ra phan tan chi can mét dwdng truyén duy
nhat.
= Cau trac don gian: Thiét ké va bao tri hé thong dé dang hon.
= Tang dd tin cay cua hé thong:
— Truyén k¥ thuat s6 => han ché 16i dwoc han ché
— Né&u c0 16i truyén théng ciing dé dang phat hién nhd cac bién phap
bao toan dir liéu cua hé bus.
= Ta&ng dé linh hoat cia hé thdng:
— Tw do hon trong Iwa chon céac thiét bi vao/ra
— Tw do hon trong thiét ké ciu tric hé thong.
— Kha nang mé rong dé dang hon
= V3o/ra phan tan khdng nhat thiét phai dat gan tai hién trwdng
(chi lgi dung wu diém cudi cung)
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Thiét bi théng thwéng

Chwong 2: C4u trac hé théng

MT diéu khién
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/ ML Bus truong
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bus Bl
| I
interface |
MP
D
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e

Thiét bi bus trwéong
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MTDK PHONG DBIEU KHIEN

bus truwdrng HIEN TRUONG

S| |[S| |[A| |A| |S] |S| |A| |A| |S] |S| |A| |A

= Cau trac don gian, dé thiét ké va lap dat

= Gidm chi phi cap truyén, cac khdi vao/ra va cac phu kién khac

= Gidm kich thwdc ta diéu khién

= Puwa vao van hanh va kha nang chan doan cac thiét bj trwdng
qua mang mot cach dé dang.

= Kha nang tich hop cac chirc nang diéu khién ty dong xuong
cac thiét bi trweong => tri tué phan tan (distributed intelligence)
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= CA4u truc co dién nhat

= Thwdng dwoc st dung cho cac hé thdng co qui mo vira va nho,
dac biet tieu bieu trong cac nganh cong nghiép che tao, lap rap
(cac day chuyén song song doc lap v&i nhau)

= CA4c thiét bi diéu khién dwoc dat tai hién trwdng

= Co thé st dung két hop cau truc vao/ra tap trung hodc vao/ra truc
tiep v&i bus truong.

= CAac may tinh diéu khién lam viéc hoan toan déc 1ap véi nhau =>
do tin cay cao

= Hoan toan khong cé sw phdi hop gilra ching dé cung chia sé giai
quyét cung moét nhiém vu.

= MGt sO mdi trding cong nghiép khong cho phép lap dét cac thiét bi
diéu khién tai hién trwong.
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Sir dung bhus truong
MTDK PHONG PIEU KHIEN
bus trudng HIEN TRUONG
|
/10 /0 /0 s| Al [s] [A
S| | A S| | A S| | A
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= DO tin cay thap: Tap trung chirc nang dieu khién va xd
ly thdng tin tai mot may tinh duy nhat

= D0 linh hoat thap: Mé réng cting nhw thay d6i mét phan
trong hé thong doi hoi phai dirng toan bd hé thong.

= Hiéu nang kém: Toan bd thong tin déu phai dwa vé
trung tdm, cham tré do th&i gian truyén dan va xi ly tap
trung

= Chi phu hop v&i cac irng dung qui mé nhé
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= Phan chia chrc nang diéu khién xudng cac may tinh diéu khién tai
cac tram cuc bd (& vi tri khbng xa v&i qua trinh ky thuat).

= Diéu khién phoi hop gitra cac may tinh diéu khién cé thé dién ra
triee tiép hoac thGng qua cac may tinh giam sat trung tam (MTGS).

= P& linh hoat cao hon han so véi cau tric tap trung.

= Hiéu nang cling nhw do tin cay tong thé cla hé thong dwoc nang
cao nho sw phan tan chirc nang xuéng cac cap duaoi.

= Mo ra cac kha nang trng dung mai, tich hop tron ven trong hé
thdng nhw 1ap trinh cao cép,,diéu‘khién trinh tw, q*iéu khién theo
cbng thirc va ghép ndi v&i cap dieu hanh san xuat.
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Diéu khién phan tan sit dung bhus truéng

PHONG PIEU KHIEN
TRUNG TAM
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Chuong 3: Kién truc PLC/HMI

3.1 Givi thiéu so lvoc vé PLC
Lich s phat trién cia PLC
Cac wu nhwoc diém chinh
3.2  Cau hinh co ban mot hé PLC/HMI
C4u truc may tinh PLC
Thiét ké phan cirng PLC
3.3 Phwong phap lap trinh PLC
Chuéan IEC 61131-3
3.4 SCADA/HMI cho giai phap PLC
3.5 Céac diém mau chbt trong kién trac PLC/HMI
So sanh DCS va PLC/HMI
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3.1Gio1 thiéu so lwroc vé PLC
G,
= PLC (Programmable Logic Controller)'

— Thiét bj diéu khién c6 thé ,lap trinh mém*, 1am viéc theo
chwong trinh lwu trong bo Nnh¢ => may t|nh diéu khién
chuyén dung

— Thich ho’p nhat cho diéu khién logic (thay thé céac ro’Ie)
song cung c6 thé chirc nang diéu chinh (PID, md,...) va cac
chirc nang tinh toan khac

— Ngay nay khai niém ,Programmable Controller* dwoc s
dung nhiéu hon, méac du tir viét tat ,PLC* van thdng dung

= Pham vi rng dung

— Luc dau chu yeu trong cac nganh céng nghiép ché tao, diéu
khién cac qua trinh r&i rac

— Ngay nay ca trong diéu khién trinh tw va diéu khién qua trinh
lién tuc -> canh tranh v&i Compact Digital Controllers va cac
hé DCS trong cac rng dung “lai”

— Thiét bi thu thap di liéu trong cac hé SCADA

Chuwong 3: Kién tric PLC/HMI © 2006 - HMS



Lich sir phat trién
G,
= 1968: Richard Morley sang tao y twdng PLC cho General Motors

= 1969: PLC dau tién (Allen Bradley va Bedford), dwoc GM st dung
trong cong nghiép 6-16 (128 DI/DO, 1kByte bd nhé)

= 1971: Ung dung PLC dau tién ngoai CN 6-t6

= 1973: PLC ,théng minh“ v&i kha nang tinh toan, diéu khién may in,
Xt ly dir liéu, giao dién man hinh

= 1975: PLC v&i bd diéu khién PID

= 1976: Lan dau tién st dung trong hé théng phan cap diéu khién
day chuyén san xuat

= 1977: mP-based PLC

= 1980: Cac module vao/ra thGng minh

= 1981: PLC nbi mang, 16-bit PLC, cac man hinh CRT mau
= 1982: PLC I&n véi 8192 1/0O ra do

= 1992: Chuéan IEC 61131 (phan 1-5)

= 1996: Slot-PLC, Soft-PLC,...
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Cac uu nhuoc diem chinh
|
= Uu diém:
— Phan clrng gon nhe, thiét ké bén chac, do tin cay cao, thich
hop v&i maoi treong lam viéc cong nghiép
— Kha nang xt ly tin hiéu logic (24VDC-240VAC) va tin hiéu
tvong tw
— Kha nang m& réng s6 dau vao/ra don gian
— Lap trinh va thay dbi chwong trinh don gian véi ky sw dién
— Kha nang giam sat hoat dong cua day chqy‘én S,X, kha nang
phat hién [6i thiét bi trwedng ttr may tinh diéu khién
— Tinh nang thoi gian thyc
= Nhwoc diém
— Giai phap don 1&, can tich hop giao dién nguwdi-may (HMI)
— Kién trac déng kin, kho tich hop s&n pham ngoai
— Nang Iwc tinh toan twong déi yéu
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3.2 Cau hinh co ban mét hé PLC+HMI

SCADA/HMI
Programming
Device : .
N
PLC .......

RS-232/RS-485
S-232/ I RIO bus

Peripheral —— I '

bus
Central I/O Remote I/0

(RIO)
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Cau triic may tinh PLC
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b) Thiét ké module
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Vi du: SIMATIC $7-300/57-400

1: Load power sup
2: Backup battery
3: 24 V DC connection

4: Mode switch (Key-operated)

(optional)
I:hsu 13 and above)

5: Status and fault LEDs

4

Chuwong 3: Kién truc PLC/HMI

10 10 10 10 10 11 &

6: Memory card (CPU 313 and above)
7: MPI (multi-paint interface)

8: Front connector

9: Front door

8 a1 N

Status and fault LEDs

10: 170 modulas
Memory card

11: IM inleriace modules

1: Powear supply module 6: Front comnacior with labelling hield
2: Buffer batteries LT

3: Mode swilch (key-operated) B: CFU2

4

5t



{..L PLC-5 Processor Modulo
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/ 1771 Communication Modules
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computers, othar PLC processors, of
Ly adaptos
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Power Supply

1771 Conneclion Hardwarg
f"‘l‘l;hnd(,“.". a pﬂﬂ fofr communication 1o
computers, other PLC processors, o
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Gac chirc nang thong dung cua PLG
G
= X ly cac gia tri vao/ra:
— Chuyén dbi D/A, A/D, loc nhiéu
— Han ché tin hiéu ra
= Diéu khién:
— Diéu khién logic, khoa lién dong, diéu khién trinh tw
— Piéu chinh tw dong: Diéu khién PID, diéu khién mo
= Tw chan doan

= X ly truyén théng

Chwong 3: Kién trac PLC/HMI © 2006 - HMS
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= Tinh nang thoi gian thyc
— Hiéu nang CPU, dung lvong b6 nh¢
— X ly da nhiém, theo sw kién va theo thoi gian
— Chu ky vong quét, chu ky task
= Kha nang ghép ndi vaolra
— Cac loai tin hiéu vao/ra
— Vao/ra phan tan
— Ghép ndi bus trworng, bus thiét bi
= Lap trinh thuan tién
— Ngén nglr theo chuan quéc té IEC 61131-3
— Kha nang diéu khién lai (lién tuc, trinh tw va logic)
— Thuw vién khdi chirc ndng manh
= Kha nang ghép ndi truyén théng
— Kha nang hd tro cac chuan giao thire
— Kha nang lap trinh phan tan
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Chuan IEC 61131: Programmable controllers

= Part 1 (General In{ormation):,Céc dinh nghia chung va cac dac tinh
chtrc nang tiéu bieu (co ché thwe hién tuan hoan, anh qua trinh,
thiét bi Iap trinh va giao dién ngu¢i-may)

= Phan 2 (Equipment requir,ements): Cac yéu géu dién hoc, co hoc
va chwrc néng cho cac thiét bi (nhiét do, dé ém, cung cap nguon,
do khén,g nhiéu, pham vi tin hiéu Iogic vé,quc bén co hoc), phwong
phap kiém tra va thir nghiém cac kiéu thiét bi.

= Phan 3 (Programming languages): Mé hinh phan mém va céac
ngoén ngt lap trinh.

= Phan 4 (Guidglines for users): Cé}c nguyén tac chj dao cho nha
tich hgp hé thong (phan tich hé théng, Iwa chon thiét bi, van hanh,
béo tri hé thdng).

= Phan 5 (Communication): Céc khol chirc néng truyen théng gilra
cac PLC ciing nhu gitra PLC va mét thiét bi khac trén co s& cac
khdi ham chuan.
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3.4 May tinh giam sat SCADA/HMI

= Thiét bi HMI chuyén dung:
— Operator Pannel (OP), Touch Pannel (TP)
— Thiét ké gon, do bén cdng nghiép cao, gia thanh cao

— Riéng cho mét ho PLC (giao thirc ddc quyén) hodc cho nhiéu
ho PLC (giao thirc mo)

— Phan mém co s& cai dat san
— Phat trién ung dung HMI v&i PC + phan mém cdng cu phat
trién cung cap kém theo
= PC phd théng, PC céng nghiép:
— S dung da nang, linh hoat

— Phét trién ng dung voi mot cong cu SCADA/HMI chuyén dung
(d0c lap) hodc véi mot cong cu 1ap trinh phd théng

— Cothé thwe hién thém cac chirc nang quan ly dir liéu, diéu
khién cao cap,...

— Két hop véi PLC dé xay dwng mot hé 1én
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Thiét bi HMI chuyén dung

HINOL
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= Thong thwong chay trén PC + Windows
= C6 kha nang ghép ndi v&i nhiéu loai PLC cla nhiéu
hang
= Phat trién (’ng dung bang cach soan théo va cau hinh
thay cho lap trinh

= > 50 san phdm coé mat trén thj trwdng
= Céc san pham ndi tiéng:

— iFIX (Intellution, GE Fanuc)

— InTouch, Factory Suits (Wonderware)

— WInCC (Siemens)

— RSView (Rockwell Automation)
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= Kién tric hé thong: linh hoat, 1dng 1éo
— Theo chiéu ngang: PLC khdng duwoc thiét ké ngay t&r dau cho
cau truc diéu khién phan tan
— Theo chiéu doc: tach biét rd rét gitba cap diéu khién v&i cap
diéu khién giam sat, khédng co co s& di¥ liéu chung
= Phat trién hé thdng: riéng biét cho tirng phan
= Giao dién qua trinh: chu yéu theo cach ndi day truyén
thong (vao/ra tap trung hoac vao/ra tw xa)
= Co ché lam viéc: chi yéu theo co ché vong quét hodc
theo su kién
— Thich hop v&i diéu khién logic, diéu khién trinh tw
— [t thich hop v&i cac bai toan diéu khién qua trinh
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Chuong 4: Kién tric DCS

4.1 Gi¢i thiéu chung
Pham vi &rng dung
4.2  Cau hinh co ban clia cac hé DCS
Gidi thiéu cac thanh phan chinh
Cac vi du san pham minh hoa
4.3  Cac diém mau chét trong kién trac DCS
4.4  So sanh kién trac PLC/HIM v&i DCS
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4.1 Gi@i thiéu chung ve DCS

|
= DCS = Distributed Control System
— Tién héa tir gidi phap DDC, phan tan chirc ndng dieu khién
xuong nhiéu bo diéu khién ndi mang
— Hé dieu khién tich hop tron ven clia mét nha san xuat (tich
hop vé phan ctrng, phan mém va churc nang)
= Hé DCS d4u tién: TDC2000 ctia Honeywell (1975)
= C4c san pham tiéu biéu:
— ABB: Advant OCS, IndustriallT
— Emerson (Fisher-Rosemount): PROVOX, DeltaV
— Honeywell: PlantScape
— Invensys (Foxboro): I/A Series
— Siemens: Teleperm, PCS7
— Yokogawa: Centum CS1000/CS3000

Chwong 4: Kién tric DCS © 2005 - HMS



I n ] [ d [ ncs

= Chu yéu trong céng nghiép ché bién:
— Héa chéat, héa dau, thwe phdm, my pham, dwoc pham
— Khai thac dau khi, than
— Dién nang, xi mang, giay
— Luyén kim, can thép

= Uu diém:
— Tinh tich hgp cao (phan mém, phan ctrng, giao tiép, chirc
nang diéu khién va giam sat)
— Phat trién (rng dung trwc quan, linh hoat, don gian, gan gi
v@i cong nghé
— D0 tin cay cao nho kha nang doc 1ap canh gidi, chan doan 16i
cla cac tram, cau truc phan tan va cau hinh dw phong
= Nhwoc diém:
— Gia thanh hé théng twong dbi cao

— Nhiéu hé thong thé hién tinh dong kin
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4.2 Cau hinh co han mét hé DCS

Alarm Report
Printer Printer
LAN
Operator Engineering
OS Station OS ES Station
System bus/
Control Network
Local Control
Unit (LCU) _I
Remote I/O
4-20mA ‘ ‘ Fieldbus | | oEE (RIO)
[ PROCESS ]
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= Khoi dieu khién cuc bd (LCU), b diéu khién: Chirc
nang diéu khien co s¢ va giam sat (chu yéu cho cac
bién twong tw), cb thé ca diéu khién cao cap

= Vao/ra tv xa (RIO), vao/ra phan tan

= Tram van hanh: Chic nang giao dién van hanh & giam
sat, quan ly di¥ liéu

= Tram ky thuat; Phat trién phan mém, cau hinh va chan
doan hé thong

= Bus hé thong (system bus, data highway), bus diéu
khién

= Tuy chon: Céc loai tram chd, cac may tinh diéu khién
cao cap, cac loai bus trwrong, bus thiét bi (Foundation
Fieldbus, DP, DeviceNet...)
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Vi du: PlantScape (Honeywell}
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Vi du: GCentum GS3000 (Yokogawa)

Historian/

Plant Ethernet Performance

| | |
i EL
e

P& &
TP | BT BT

Vnet

Local RLLLbS

/0 Nodes

LGSR 1
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Remote
I/0 Nodes

HIS: Human Interface Station
EWS: Engineering Workstation
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Vi du: ProcessLogix (Allen-Bradiey)
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Khéng dy phong Co6 dw phong

= Cau trac module:
— Gia d&, thanh ray
— Khéi cung cap ngudn (PS)
— Khéi xi¥ Iy trung tam (CPU)
— Cac module vao/ra (théng thwdng, HART, an toan chay nd)
— Giao dién vé&i bus hé théng, bus diéu khién
— Giao dién voi bus treedng (tuy chon)
= Kién tric may tinh:
— May tinh dac chang, chi diéu khién lién tuc-> DCS truyén théng
— PLC -> PLC-based DCS
— PC/IPC -> PC-based DCS
— Cac bo diéu khién lai

Chwong 4: Kién tric DCS © 2005 - HMS
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= X ly va giam sat cac gia tri vao/ra:
— Chuyén déi D/A, A/D, loc nhiéu, chuyén thang
— Giam sat ngwdng gia tri, tao cac théng bao bao dong
— Luwu trlr tam thoi cac gia tri vao/ra
— Han ché tin hiéu ra, dat cac tin hiéu ra vé trang thai an toan
trong tredng hop co sw cd
Piéu khién:
— Diéy Chinh tu"déng:’Di‘éu khién PID, diéu khién ti 1, diéu
khién tang, diéu khieén mo
— Diéu khién trinh tw, diéu khién khoa lién déng
— DPiéu kh[én cao cap: biéu khién MPC, diéu khién theo céng
thire, diéu khien thich nghi
= Tw chan doan
= X ly truyén théng
Chwong 4: Kién tric DCS © 2005 - HMS
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Tinh nang thoi gian thyc
— Hiéu nang CPU, dung lvgng b6 nhé
— X0 ly da nhiém, hd tro ctia hé diéu hanh TGT
— Thoi gian chuyén dbi twong tu-sb
— Chu ky task (t6i thiéu 100ms)
Kha nang ghép ndi vao/ra
— Cac loai tin hiéu vao/ra
— Vao/ra phan tan
— Ghép ndi thiét bj HART, ghép ndi bus truwong
Lap trinh thuan tién, cho phép st dung cac thuat toan cao cap
— Ngbén ngir theo chuan quéc té IEC 61131-3
— Kha nang diéu khién lai (lién tuc, trinh tw va logic)
— Thuw vién khdi chirc ndng manh
Po tin cay va tinh san sang
— Kha nang tw chan doan, tw kiém tra va stra 16i
— Co ché dw phong nong
— Thoi gian chuyén mach khi cé sw ¢

Chwong 4: Kién tric DCS © 2005 - HMS



Tram van hanh (Operator Station)

= CAau hinh tiéu biéu:
— May tinh tram (Workstation) hoac may tinh ca nhan (PC)
— Hé diéu hanh Windows NT/2000/XP ho&c UNIX, LINUX
— Man hinh CRT 21", ¢6 thé man hinh kép

Chwong 4: Kién tric DCS © 2005 - HMS
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= Hién thi:
— Ca4c hinh anh chuéan: hinh anh tong quan, hinh anh nhém, hinh anh
ttrng mach vong, hinh anh diéu khién trinh tw
— Cac hinh anh d6 hoa ty do: lwu db céng nghé, cac phim diéu khién
— CA&c do thi thoi gian thwe va do thi qua khiy
= Ho tro van hanh:
— Céc cbng cu thao tac tiéu biéu, x&r ly ménh l&énh
— Hé thdng hwéng dan chi dao
— Huwéng dan tro giup
— Bao tri hé thdng
= Quan ly di¥ liéu qua trinh
— X ly, lwu triv
— Phuc vu truy van
= X0 ly cac su kién, sy cd
— G thdng bao, yéu cau xac nhan
— Bang hién thj tém tat, bang hién thj chi tiét
= Ho tro lap béo cao tw dong
Chwong 4: Kién tric DCS © 2005 - HMS
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oS os || ...... 0S
SYSTEM BUS | Céu trac phang
Controller Controller | °°°°°° Controller
oS os || ...... 0S
TERMINAL BUS
— — Céu truc phan cap
DATA — —
SERVER
SYSTEM BUS
Controller Controller | °°°°°° Controller
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Tram ky thuat (Engineering Station)

= Cau hinh:
— May tinh ca nhan (WinNT/2000/XP) hoac may tinh tram
(UNIX,LINUX), man hinh CRT 19"
— Thuwong co thé sir dung la tram van hanh
— C0 co ché khoa kiém soéat quyén st dung
= Cac chlrc nang tiéu biéu:
- bat cau hinh hé thong, Iwu trir va quan ly di¥ liéu cau hinh hé
thdng
— Tham s6 héa, dwa céac thiét bj trwdng vao van hanh
— Lap trinh didu khién (LD, FBD/CFC, SFC, C/C++/BASIC,...)
— Thd nghiém va g& rdi chwong trinh
— Tao giao dién nguwdi-may va cac chirc nang diéu khién giam
sat khac
— Quan sét va chan doan 16i hé thong

Chwong 4: Kién tric DCS © 2005 - HMS
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= Chtrc nang:
— N&i mang cac bd diéu khién véi cac tram van hanh/tram ky thuat
— Nbi mang céc bd diéu khién véi nhau (bus diéu khién)
= Pac diém k¥ thuat:
— Mang toc dd cao (10-100MBit/s)
— Yéu cau tinh nang thoi gian thuc, dac biét véi bus diéu khién
— D0 tin cay cao, thwdng co6 dyw phong 1-1
= Cac loai mang cdng nghiép thuwdng dwoc str dung:
— Ethernet va Industrial Ethernet (st dung Switches/Hub)
— Profibus-FMS
— ControlNet

— Data Highway
— Mang dac ching cla riéng hang san xuat

Chwong 4: Kién tric DCS © 2005 - HMS
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= Chutrc nang:
— Ghép ndi tram diéu khién v&i cac tram vao/ra phan tan
— Ghép ndi tram diéu khién trwc tiép véi cac thiét bi trwdng
thdng minh
= Pac diém k¥ thuat:
— Mang toc dé thap hoac vira phai (< 10Mbit/s)
— Yéu cau tinh nang thi gian thwe cao
— D06 tin cay cao, dac biét trong méi trwdng dé chay nd

= Cac loai bus thwdng dwoc str dung:
— Profibus-DP, Profibus-PA
— Foundation Fieldbus H1
— Controlnet
— DeviceNet
— Mang dac chuiing cla riéng hang san xuat, st dung RS-485
Chwong 4: Kién tric DCS © 2005 - HMS
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= Tich hop toan dién vé phan ctrng: Bo diéu khién, 1/0,
ES, OS
= Tich hop toan dién vé phan mém
— Céc phan mém chay
— M@i trwrng phat trién tich hop (IDE), xuyén subt
— Co s& di¥ liéu ciu hinh chung
— Co s¢@ dir liéu qua trinh chung
= Tich hop toan dién vé truyén thong
— Co s& ha tang truyén thdng
— Giao tiép ngam (khéng can cau hinh, Iap trinh riéng)
= Tich hop toan dién vé chirc nang
— Diéu khién co s&, diéu khién cao cap
— Van hanh & giam sat,...

Chwong 4: Kién triuc DCS © 2005 - HMS
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= Kién truc "dong kin"
— H6 tro it cac chuan cdng nghiép
— Phwong phap lap trinh riéng
— Khé tich hop san phdm hang thi 3 (phan cirng, phan mém)
= Bo6 diéu khién:
— Chuyén dung, dac chung
— Chi diéu khién cac qua trinh lién tuc hodc theo mé
= Giao dién qua trinh:
— 4-20mA, HART
— Vaol/ra tap trung hoédc tr xa, khéng dung bus chuan hoa
= Phan tan chwa triét dé (chirc nang diéu khién van chi
nam & cac bo diéu khién)

Chwong 4: Kién tric DCS © 2005 - HMS
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= Kién trdc mé:
— H6 tro nhiéu cac chuéan giao tiép cong nghiép (COM, OPC,
Ethernet, ODBC, ActiveX, MMS, XML)
— Phwong phap Iap trinh theo chuan IEC 61131-3
— Co6 thé tich hop s&n phdm hang thir 3 (PLC, I/O, bién tan, MES,
ERP,..)
= B0 diéu khién:
— Da dang
— Kha nang diéu khién lai
= Giao dién qua trinh:
— 4-20mA, HART
— Vaolra tap trung hodc tr xa qua bus chuan hoa
— Ghép ndi truc tiép voi cac thiét bi bus trwdng
= Churc nang diéu khién: c6 thé dwa xudng cap truwdng
Chwong 4: Kién tric DCS © 2005 - HMS



4.4 50 sanh DCS va PLG/HMI

S
= Ngay cang giong nhau vé:
— CAu truc phan cirng
— Pham vi chtrc nang
— Ngon ngtr 1ap trinh
= Khac nhau co ban: muire db tich hop

— DCS: Phan ctrng tron goi, moi trwo’ng phat trién tich hop
(diéu khién co s&, diéu khién cao cap, HMI, ...), co s& dir
liéu toan cuc

— PLC/HMI: Cau hinh phan ctrng twong doi tw do, cdng cu lap
trinh PLC va cdng cu SCADA/HMI dbc 1ap vdi nhau, co s¢
di liéu doc lap => phuc tap hon

= DCS # PLC+HMI

Chwong 4: Kién tric DCS © 2005 - HMS



DGS hay PLC/HMIS

» Pau tw ban dau: DCS PLC/HMI
= Mtrc db tich hop: DCS PLC/HMI
= Coéng cu phat trién: DCS PLC/HMI
= Potin cay, san sang: DCS PLC/HMI
= Quimé rng dung lon: DCS PLC/HMI
= Qua trinh lién tuc: DCS PLC/HMI
= Qua trinh roi rac: DCS PLC/HMI
= Qua trinh hén hop: DCS + PLC

hoac hé lai

Chuwong 4: Kién tric DCS © 2005 - HMS
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5.1  Tai sao st dung giai phap PC

5.2 Cac van dé co ban cua giai phap PC

5.3  Cau hinh co ban mot hé PC-based Control
Cac loai giai phap khac nhau

5.4  Hé diéu khién phan tan trén nén PC

5.5  Cac diém mau chbt trong kién tric PC-based
Control

Chwong 5: Kién trac PC-based Control © 2005 - HMS



9.1Tai sao str dung giai phan IPC?

= Hieu nang tinh toan cao voi gia thanh thap, chu ky diéu
khién c6 thé xudng t&i 1ms

= Kién tric may tinh phé théng, quen thudc
= Tinh nang mé&

— Hé diéu hanh théng dung

— NOi mang don gian

— Lap trinh tw do, cdng cu lap trinh manh

— S dung cac thanh phan chuan (off-the-shelf components) =>
component-based system (khac vo&i integrated system)

= Co the két ho’p cac chuwc nang diéu khién co s&, diéu
khién cao cap va van hanh-giam sat (a/l-ln one system),

= Dé& dang ghép ndi v&i cac trng dung cap trén
= Po tin cay ngay cang duwoc cai thién
= Ghép ndi vao/ra don gian qua bus truong
Chwong 5: Kién tric PC-based Control © 2005 - HMS
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(Theo Computerzeitung 5/1998 )
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= Cac day chuyén ché tao, lap rap, dong bao:
— Thay thé giai phap PLC truyén thong => Slot-PLC, Soft-PLC
— Két hop chire nang diéu khién va van hanh-giam sat tai chd
— Do tin cay khéng phai 1a van dé dang lo ngai

= Diéu khién chuyén dong:
— Thay thé gidi phap CNC truyén thdng => Soft-CNC
— Diéu khién tay may

= Piéu khién mot nhom thiét bi, may moc don 1é

= Piéu khién qua trinh: cdng nghé thwc pham, dwoc
pham, x& ly nwéc sach, nwédc thai, CN ban dan,...

= SCADA

= Kha nang xtr ly nhanh, hon hop, linh hoat, dé tich
hop HMI va cac chirc nang cao cap

Chwong 5: Kién trac PC-based Control © 2005 - HMS
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= Nang cao do tin cay:

— S dung cac chung loai PC céng nghiép hoac it ra phai la PC cé
thwong hiéu tin cay

— Né&u cé thé, nén sir dung FlashROM thay cho dia cirng

— Can hé diéu hanh tét, hoat ddong 6n dinh

— Loai trtr hoan toan cac chwong trinh i'ng dung khac

— Can giadi phap duv phong néng trong trwdng hop can thiét

= Pam bao tinh nang thdi gian thuwec:

— Hé di‘éu‘ hanh thoi gian thwe hoac it ra la HPDH da nhiém cbé d’ép
(rng phan co ban vé tinh nang thoi gian thire (quan trong nhat:
chu ky diéu khién va dé rung, jitter)

= Lap trinh thuan tién
— Néu dung ngdn ng¥ bac cao: can thw vién manh, dé st dung
— Tot hon hét: cdng cu 1ap trinh trwe quan + phan mém khung

Chwong 5: Kién trac PC-based Control © 2005 - HMS 6
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Desktop-PC
MTDK PC-104
CompactPCl
Single Board Computer
Bus truéng, bus thiét bi
I I
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< Bt budc st dung vao/ra tir xa hodc thiét bi bus truong
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Slot-PLC, Embedded PLC

= PC + PLC duwdi dang mét card ISA/PCI

= PLC cho diéu khién, PC cho lap trinh & van hanh-
giam sat

= PLC hoat déng ddc lap, chi st dung nguoén cap tir PC

= PLC duoc cai dat hé diéu hanh TGT

= Lap trinh hoan toan twong tw nhw cho PLC théng
thwong

= Giao tiép PC <=> PLC don gian qua bus PCI/ISA
= Wu diém: gon nhe, twong ddi tin cay

= Nhuwoc diém:
— Chuwa lgi dung dwoc thé manh thue sy cia PC
— it cé suw lwa chon cac khéi vao/ra

Chwong 5: Kién trac PC-based Control © 2005 - HMS 8
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Chwong 5: Kién tric PC-based Control

CPU RAM
Power
supply
PC

Field bus
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SCADA/HMI Cong cu lap trinh PLC PLC
Application Cbéng cu SCADA/HMI Program
PC Operating System PLC
(WIinNT, Win200, Linux,...) Operating System
PC BIOS + ISA/PCI Interface <:> ISA/PCI Interface

Vi du san pham:
— Phoenix Contact: PC WORX (str dung Interbus)

— Siemens: WIinAC, Component-based Automation

Chwong 5: Kién tric PC-based Control © 2005 - HMS




30ft-PLG, SoftLogic

= PC thwc hién v&i vai tro nhw mét PLC
= Y&u cau phan mém chay (PLC runtime engine)

= MO hinh lap trinh hoan toan twong tw nhw cho PLC
thong thuwong

= C6 thé tich hop chire nang PK cao cap, van hanh-
giam sat

= u diém: gon nhe, ré

= Nhwoc diém: do tin cay phu thudc vao PC

Chwong 5: Kién tric PC-based Control © 2005 - HMS
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Cbng cu lap trinh PLC
Céng cu SCADA/HMI

— ——

spplication <
Runtime Engine SCADA/HMI
Task Manager I/O Manager Rjpleziion
Library Runtime

Operating System
(WIinNT, WIinCE, VxWorks, QNX, RTLinux,..)

BIOS

Vi du san pham:
— Softing: 4Control (nhiéu loai bus truéng)

] — Siemens: WinLC
Chwong 5: Kién tric PC-based Control © 2005 - HMS
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LAN

MTGS

Céng cu lap trinh phd théng
hodc chuyén dung

+ Phan mém giao tiép

MTBK | | «<—— Cong cu lap trinh phd théng
(voi C/C++, Java, Delphi..)

—— + Phan mém giao dién bus
Bus trwdng, bus thiét bi ‘
I I I
1/O /O A S A S
T [
A S A S
Chwong 5: Kién tric PC-based Control © 2005 - HMS
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SCADA
(WinCC)

SCADA
(iFIX)

SCADA/HMI
(VB, Delphi,...

|

Giao dién
COM ?

—

\o//

PM Diéu khién PM Diéu khién
(C, C++,...) (C, C++,...)
Giao dién COM théng thwéng: Giao dién OPC:
Hiéu SUét cao Hiéu suat kha cao
Kho tich hop cac céng cu chuyén dung ba nang
Chwong 5: Kién tric PC-based Control © 2005 - HMS
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May tinh diéu khien
= Cau hinh phan cng tiéu biéu:
— CPU: Pentium XX, RAM: > 64 MB
— Khéng can man hinh
— Dia crng hoac FlashROM
— Giao dién bus truwong (DP, FF, DeviceNet,...)
— Giao dién LAN
= CAau hinh phan mém tiéu biéu
— Hé diéu hanh: WinCE/NT/2000, VxWorks, QNX, RTLinux

— Control Runtime: Quan ly tac vu, vao/ra, chan doan, thw vién
chirc nang,...

— Phan mém giao tiép: COM/OPC Server
= Phwong phap lap trinh
— Cobng cu chuyén dung theo IEC 61131-3
— C6 thé st dung bd sung: C/C++, Java,..
Chwong 5: Kién tric PC-based Control © 2005 - HMS



Tram van hanh/Tram ky thuat

= Cau hinh phan ctng tiéu biéu:
— CPU: Pentium IV, RAM: > 256 MB
— Man hinh 21" (x 2) cho OS va 19" cho ES
— Dung lwong 6 cirng: > 40GB
— Giao dién Fast Ethernet
= CAau hinh phan mém tiéu biéu
— Hé diéu hanh: NT/2000/XP
— SCADA Runtime
— COM/OPC Client
— Pbi voi ES: Céng cu lap trinh, cdng cu SCADA,...
= Phwong phap tao yng dung
— Coéng cu SCADA/HMI chuyén dung, doc lap
— C6 thé st dung bd sung: C/C++, Java,..

Chwong 5: Kién tric PC-based Control © 2005 - HMS
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Bus trwdong
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Dy phong
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= Kién truc hé thong:
— M@, xay dwng trén co s& cac thanh phan chuan hoa, off-the-
shelf-components
— Diéu khién phant tan hodc tap trung déu phu hop
— Chure nang diéu khién cha yéu trén PC
— Giao tiép qua cac chuan céng nghiép
= Phat trién hé thdng: Théng thuwdng riéng biét cho tirng
phan (tr» gidi phap PC-based DCS)
= Giao dién qua trinh:
— Chua yéu dwa trén cdng nghé bus trong (vao/ra tlr xa hoac st
dung trwc tiép thiét bi bus truong
— V&i PC c6 cau trac module (vi du PC-104) c6 thé st dung
vao/ra tap trung cho rng dung qui mé nhé

Chwong 5: Kién tric PC-based Control © 2005 - HMS



OGS, PLC hay PC?

Qui mé rng dung
Thoi gian

Diéu khién

Tinh san sang
Gia thanh

Phat trién

Tinh nang mo
Chu dbéng

DCS
vra/lén
>100ms
lién tuc
++

Cao
++

Chwong 5: Kién tric PC-based Control

PLC PC
vira/nho vira/nho
>20ms >1ms
rol rac lai
+ +/0
vira phai vira phai
+ +/++
o) ++
+ ++
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6.1  Cac van dé cla kién truc DCS/PLC
6.2  Cau truc hé thong
6.3  Phan bd chirc nang diéu khién
6.4  Phat trién hé thong
6.5 Tom tat cac wu diém chinh

Chwong 6: Kién tric FCS
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Chwong 6: Kién triic FCS © 2005 - HMS
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= Piéu khién phan tan chuwa triét dé
— Chrc nang diéu khién van tap trung & bd diéu khién
— Hiéu nang cua hé thdng chwa cao
— Kém linh hoat trong thay déi chwong trinh
= Giao dién qua trinh chd yéu van 1a ndi day truyén
thong
— S dung 1/O, 1/O termination
— Ton cap truyén, cong lap dat
— Tén thoi gian dwa vao van hanh
= Muc do tich hop thong tin chwa cao
— Théng tin vé gia tri do cdon nghéo nan
— Kha nang tham sb héa va chan doan thiét bi trwéng han ché
— Kho khan trong tich hop kha nang bao tri phong ngira

Chwong 6: Kién triic FCS © 2005 - HMS



GCac muc cua su phan tan
) FCS = Field Control System "¢

phan tan
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phan tan
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Vao/ra
phan tan
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DPiéu khién
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' Bo diéu khién'thwe hién chirc nang
_ phdi hop oE hién cao cap

Piéu khién phan tan triét dé so

! Giao tl$trwc tleolglua ung cong nghe bus trwong

| cac thiét bi triroing
ﬂﬂ f'i“ | ;’i;f’

v ‘f Phan Ion-ehtc nahg-didu khién co
§21 : s& ihuchieen tai thiét WET

Chwong 6: Kién triic FCS © 2005 - HMS 6



Linking
Device

Bus
Terminator

Power  Power Supply
Supply Impedance

Chwong 6: Kién tric FCS © 2005 - HMS



I I -

WORKSTATIONS

T £ — - Workstation Level
U o e s hﬂl- ey
| {iISN
E S Ethernet HSE Network
T
Linking Devices
R
I
B
U g H1 Fieldbus Network
T
EN |
T o' s
D % 1% Field Devices
g

£

Chuwong elKién tric FCS © 2005 - HMS 8



Chwong 6: Kién tric FCS © 2005 - HMS 9



Chwong 6: Kién tric FCS © 2005 - HMS



T-A’ll-l\ AII-A ’-ch
- - -

= |/O terminations

= |/O cards

= DAy noi

= Transmitters

= Kich thwdce ta diéu khién

Chwong 6: Kién tric FCS
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L @ out B6 didu khién

v SET

FF-PID
| ’ | SET
ouT ouT

IN OUT
FF-Al FF-Al FF-AO
l H1

A ;
Field bus
ouT fout v SET
> FF-PID—{FF-AO
B rr-a B rr-a IN |
OUT SET
Sensor Valve
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Lap trinh dié

Giai phap c6 dién: Tach biét gitva nhiém vu diéu khién va cau
hinh thiéet bi triré’ng
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Integrated Engineering
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Tich hop thong tin

DCS/PLC

15.3 mA

V‘

e
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TRANSMITTER

)

TAG = LIC-012
VALUE =70.34
UNIT =m3
STATUS= GOOD
ALARM =Y/N
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5 Tiét kiém vat liéu (I/O, I/0 termination, cap truyén, tu
dieu khien) va cong lap dat

= Nang cao hieéu nang va do tin cay cta hé thong nho
diéu khién tai chd, giam tai bus

= Puwa thiét bj trwdng vao van hanh don gian nhd méi
trrong phat trien tich hop

= Tao dwng rng dung diéu khién don gidan => ciu hinh
thay vi lap trinh

= Nang cao dd tin cay nhod kha nang chan doan => bao
tri phong nguwa

Chwong 6: Kién tric FCS © 2005 - HMS
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Chuong 7: Noi dung

7.1 Khai niém “thoi gian thuc”

7.2  Hé diéu hanh thoi gian thuc

7.3  Khai niém “xt&r ly phan tan”

7.4  Cac kién truc x& ly phan tan

7.5 Céac co ché giao tiép trong hé phan tan

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS



1.1 Khai niem thoi gian thue

Tai sao can nghién clru vé xir ly théi gian thuc

= Xw ly thoi gian thure la nguyén ly lam viéc co ban cua
méi bd diéu khién, nhin tlr quan diém tin hoc

= Chat lwong diéu khién va dd tin cay cta hé thong diéu
khién khéng chi phu thudc vao thuat toan diéu khién,
cdng nghé phéan cirng, ma con phu thudc mot cach tat
yéu vao phwong phap xt ly thoi gian thuc

= Chung ta con biét qua it \(é co ché thwe hién cac chirc
nang bén trong moét bo diéu khién (s0)

= Chung ta cling con biét twong doi it vé co che giao
tiep gilra cac thanh phan mém trong mot hé thong dieu
khién phan tan

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS
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A real-time system is one in which the correctness of
the system depends not only on the logical results,

but also on the time at which the results are
produced.

JOHN A. STANKOVIC ET AL.: Strategic Directions in Real-Time and
Embedded Systems. ACM Computing Surveys, Vol. 28, No. 4, December 1996

® MOGi hé thong diéu khién 1a mét hé thei gian thue

®» Phan I&n cac hé thdi gian thye 1a cac hé thdng diéu
khién

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS
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CAN Class B CAN Class C

= Hon 30 may vi tinh bén trong/(pP) nmmartg

=» Chungta co nen t|m hleu ngruyen 1y/hﬁﬁdong cua
chung? . <¢ 2 .

Chuwong 7: Xt ly thdi gian thwe va xt&r ly phan tan
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Hé th&i gian thwe

A Ul Khoa hoc Hé diéu khién
diéu khién may tinh phan tan
Cong nghé
truyén thong
Hé phan tan

Mang truyén théng
coéng nghiép
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= Tinh phéan (ing: H& thong phai phan (rng v&i cac sy
kién xuat hién vao céac thoi diém khong biét truwde.

= Tinh nhanh nhay: Hé thdng phai x&r ly thong tin mot
cach nhanh chéng dé cé thé dwa ra két qua phan &ng
mOt cach Kip thoi.

= Tinh dong thoi: Hé thong phai cé kha nang phan (rng
va xt ly ddng thdi nhiéu sw kién dién ra.

= Tinh tién dinh: Dy doan truéc dwoc thdi gian phan (ng
tiéu biéu, thei gian phan ng cham nhat cling nhw trinh
tw dwa ra cac phan wng.

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS | 8 J
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X ly thoi gian thure la hinh thire xir ly thong tin trong mot
hé thbng dé dam bao tinh nang thoi gian thurc cuda no.

®» Ludn lién quan v&i cac sw kién bén ngoai (tinh phan
trng)

®» Yéu cau cao vé hiéu suat phan mém (tinh nhanh
nhay)

® Doi hdi xtr ly dong thoi nhiéu tac vu (tinh dong thoy)

» DOi hdico so ly thu‘yét chat ché phuc vu phan tich
va danh gia (tinh tién dinh)

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS 9 J
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= M6t qua trinh tinh toan cho mot nhiém vu cu thé, co thé
dwoc thwe hién dong thdi, vi du:
— Cac tac vu xur ly gia tri vao/ra
— Céac tac vu diéu chinh
— Cac tac vu diéu khién logic
— Céc tac vu x ly bién cb

= M6t tac vu la sw thi hanh mot chwong trinh hoac moét
phan chwong trinh
— Mét chwong trinh chay nhiéu 1an => nhiéu tac vu
— Mot doan ma chuwong trinh (vi du‘ mét ham) dwoc goi tuan hoan
vOi cac chu ky khac nhau => nhiéu tac vu khac nhau
= Multitasking (da nhiém): kha nang thi hanh dong thoi
nhiéu tac vu

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS



Phan loai tac vu (EC 61131-3)

| |
| Ch¢ téi chu ky Cho sw kién
l —— Thdi gian [ Swkign

Ma thyre thi Ma thye thi Ma thye thi
Tac vu méc dinh Tac vu tuan hoan Tac vu sw kién
Vi du: Vi du: Vi du:
- Diéu khién logic - Biéu chinh vong kin - Diéu khién trinh tw
- Kiém tra 10i - X ly truyén théng - X ly sw co

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS
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= Xwly song song: Cac tac vu (task) dwoc phan chia
thwe hién song song trén nhiéu bd x& ly

= XU ly canh tranh: Nhiéu tac vu chia sé thdi gian cua
mot bd xw ly.

= Xt ly phan tan: Moi (nhom) tac vu duoc thwe hién
riéng trén mot may tinh (trwdng hop dac biét cua xw
ly song song).

» X ly canh tranh la hinh thuc quan trong nhét trong
cac hé thong diéu khién (c6 thé két hop voi xiv ly
phéan tan)

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS



Kir Iy canh tranh

gProcess
B = C4c van dé:
ol — T0 chue, 1ap lich phan chia
- tai nguyén cho cac tac vu
Logical concurrency L — Giao tiép gitra cac tac vu
e — Boéng bd héa gilra cac tac
g ---_-__ & i
N R -
-

Time sharing concurrency ~ Time

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS



1.2 Heé dieu hanh théi gian thue

= Hé diéu hanh thoi gian thwe 1a moét hé diéu hanh ho tro
cac chuwong trinh (’ng dung x ly th&i gian thwc

= Hau hét cac bo diéu khién cong nghiép (PLC, DCS.,...)
déu hoat dong trén nén mot hé dieu hanh thoi gian
thwe (RTOS, Real-time Operating System)

= Ban than hé diéu hanh thoi gian thue cling 1a mot hé
thoi gian thwce

= M6t hé diéu hanh théi gian thwe bao gi® cling 1a mot hé
da nhiém (multitasking), ho trg xi&r ly canh tranh
hoac/va xu ly song song.

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS
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= Nap chwong trinh, hd tro th& nghiém, g& rdi chwong
trinh
= Quan ly di¥ liéu vao/ra va quan ly truyén théng
— Giup cac chwong trinh tng dung dé dang truy cap di liéu ma
khdéng can quan tam t¢i co ché phan ciyng cu thé
= Quan ly tac vu:
— Lap lich: Phan chia th&i gian CPU cho thi hanh cac tac vu khac
nhau (trong xt& ly canh tranh)
— Hé tro dong b6 héa qué triph: Giup cac tac vu chia sé tai nguyén
str dung chung (bd nh&, cong vaolra,..)
— H,5 tro giao, tiép lién qua trinh,: Giup cac tac vu thwe hién giao
tieép, trao doi di¥ lieu hoac phoi hop hoat dong
= Cac chirc nang kiém tra, chan doan 16i
Chuwong 7: Xt ly thdi gian thwe va xt&r ly phan tan © 2005 - HMS



CHUONG TRINH CHUONG TRINH CHUONG TRINH

PNG DUNG NG DUNG PNG DUNG
= e = e = e

GIAO DIEN LAP TRINH NG DUNG

QUAN LY QUAN LY QUAN LY XU LY QUAN LY
BO NHO TASK VAO/RA GIAO TIEP SV KIEN

GIAO DIEN PHAN CUNG

= =

Chuwong 7: X ly thi gian thwe va xtr ly phan tan © 2005 - HMS



g - -

= Co ché lap lich
— Lap Iénh tinh: thir tw thwe hién cac tac vu dugc xac dinh trwdc khi hé
thong di vao hoat dong.
— Lap lénh dong: thr tw thwe hién cac tac vu dwgc xac dinh trong khi hé
thdng dang hoat dong.
= Sach lwoc lap lich
— FIFO: dén trude sé duoc thuc hién trudec.
— Mtrc wu tién co dinh/ddng: cac tac vu dwoc dat cac mirc wu tién co
dinh hoac co thé thay doi néu can.
— Preemptive: chen hang, chon mét tac vu dé thuc hién trwdc cac tac vu
khac.
— Non-preemptive: khnGng chen hang, cac tac vu dwoc thwc hién binh
thwdng dwa trén mirc wu tién cua chung.
= Thuat toan lap lich
— Rate monotonic: cang thwdng xuyén cang duwoc wu tién.
— Deadline monotonic: cang gap cang dwoc wu tién.
— Least laxity: ty 1& th&i gian tinh toan/thdi han cubi cung (deadline) cang
|&n cang dwoc wu tién.

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS
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= XU ly phan tén 1a hinh thirc xt ly théng tin tat yéu cia
cac hé thdng phan tan ndi chung va cac hé thong diéu
khién phan tan ndi riéng
= X ly phan tan giup nang cao nang lwc x& ly théng tin
ctiia mot hé thdng, gop phan cai thién tinh ndng thdi gian
thwe, nang cao dd tin cay va tinh linh hoat cua hé thong.
= Phan biét cac khai niém:
— X ly cuc bé => rng dung don dbc
— X& ly canh tranh => (*ng dung da nhiém
— X ly tap trung => (rng dung tap trung
— X ly nbi mang => &ng dung mang (giao tiép hién)
— X ly phan tan => &ng dung phan tan (giao tiép ngam)

Chuwong 7: X ly thi gian thwe va xtr ly phan tan © 2005 - HMS
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A
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Hé théng truyén théng

= Giao tiép hién (explicit communication):
— Hoat ddng giao tiép dwoc coi la chirc nang riéng
— S dung dich vu giao tiép (vidu lap trlnh) can biét r6
vé hé thdng truyén théng (kién tric giao thirc)

A

&

B

Hé théng truyén théng

0 Giao tiép ngam (implicit communication):

— Hoat déng giao tiép dwoc thwe hién ngam khi can thiét
— S dung dich vu giao tiép (vidu lap trlnh) can biét rd

vé hé thong truyén théng (kién truc giao thire)

Chuwong 7: Xt ly thdi gian thwe va xt&r ly phan tan
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1.4 Cac kién truc xut Iy phan tan

= Kién tric Master/Slave
— Churc nang xtr ly théng tin dwoe phan chia trén nhiéu tram td
— M@ét tram chu phoi hop hoat déng clia nhiéu tram t&
— Cac tram to co vai tro, nhiém vu twong tw nhw nhau
— Céc tram t& c6 thé giao tiép trwc tiép, hodc khong

Vi du: B diéu khién

\ 4
=
Q
2
—
@
-

A

\ 4 \ 4 \ 4

Slave ooy Slave ooy Slave

Vi du: Cac vao/ra phan tan, cac thiét bj truong

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS



= Kién trac Client/Server
— Churc nang x ly thong tin dwoc phan chia thanh hai phan khac
nhau, phan s dung chung cho nhiéu bai toan duwoc thwe hién
trén cac server, phan riéng thwc hién trén ting client.

— Gilra cac client khdng can thiét co giao tiép truc tiép
— Vai trd chu dong trong giao tiép thudc vé client

Vi du: Cac tram van hanh

Client Client Client

NN

Server Server

Vi du: Cac bd diéu khién hodc cac tram quan ly di liéu

Chuwong 7: X ly thi gian thwe va xtr ly phan tan © 2005 - HMS



= Kién truc binh dang
— Cac tram co vai t,rc‘) binh dé’mg, phai phdi hop hoat déng,
hinh thire giao tiép trwe tiép v&i nhau khéng qua trung gian

A \
A A
\ /
A — A

Vidu: Céc tram diéu khién phan tan (kién tric PLC/DCS)
hoac cac thiét bi trwdng théng minh (kién truc FCS)

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS



= Kién trdc tw tri

— Céc tram c6 vai tro binh dang, co thé hoat ddng hoan toan
doc lap nhwng sw phdi hop hoat déng tao hiéu qua cao nhat

Vidu: Céc hé thdng xay dwng theo cdng nghé Agent, Multi-Agent

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS
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= D liéu toan cuc (Global Data)

— Giong nhw mét vang nhé chung

— Mbi tram déu chira mét anh clia bang di liéu toan cuc, trong d6
c6 toan bo dir liéu can trao déi clia tat ca cac tram khac

— MObi tram guri phan di liéu cta no t&i tat ca cac tram, mdi tram
tw cap nhat anh cua bang dir liéu toan cuc

— Pon gian, tién dinh nhwng kém hiéu qua

— Ap dung cho lwgng di liéu nho, tuan hoan, thich hop trong kién
tric binh dang (vi du gitra cac tram diéu khién).

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS



= Hai tuan tw (Polling, Scanning)

Mot tram dong vai tro Master
Co ché hdi/dap tuan ty theo trinh tw dat trudc

Pon gian, tién dinh, hiéu quéa cao

Ap dung cho trao déi di¥ liéu tuan hoan, thich hop trong kién
trac Master/Slave

Master Slave1 Slave2 Slave3
) I Message1 I I I
— 1 g I I
esponse
k ! I I
| Message2 | |
|
| RespgnseZ /! I
K | | I
I I Message3 I I
I I Response3 I I
— I I I
I I I I
Chuwong 7: Xt ly thdi gian thwe va xt&r ly phan tan © 2005 - HMS



= Tay doi (Peer-To-Peer)

— Hinh thirc c6 lién két hodc khong lién két, cau hinh truéc hodc
khc‘mg cau hinh trudec, cé‘xéc nhan hoac khéng xac nhan, co yéu
cau hoac khéng co yéu cau

— Linh hoat nhwng tha tuc cé thé phure tap

— Ap dung cho trao doi di liéu tuan hoan hodc khong tuan hoan,
thich hgp cho tat ca cac kién truc khac nhau.

= Chao/dat hang (Subscriber/Publisher)

— NO&i dung théng bép dwoc moét tram chu chao va cac tram client
dat theo co ché tuan hoan hoac theo suw kién

— Th(‘)ng bao chi dwoc givi t&i cac tram dat (co thé glvi riéng hoac
glri dong loat)

— Linh hoat, tién dinh, hiéu suat cao

— Ap dung cho trao doi dir lieu tuan hoan hodc khong tuan hoan,
thich hgp cho kién truc Client/Server hoac kién truc binh dang.

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS



= HOp thw (Mailbox)

— Cac tram st dung mot méi tredng trung gian nhy’ files, mét co
s& dir liéu hoac mot chwong trinh server khac dé ghi va doc dir
lieu

— M@i blrc thw mang di¥ liéu va ma can cudce (ndi dung thw
hoac/va ngudi nhan)

— GWi va nhan thw c6 thé dién ra tai bat ct thoi diém nao

— Linh hoat nhwng kém hiéu qua, khéng dam bao tinh nang thoi
gian thyc

— Ap dung cho trao ddi di liéu c6 tinh chat it quan trong, thich
hop cho kién truc Client/Server hoac kién truc tuw tri.

Mailbox

1 3
T emm
Tz

- 4

—>

—

Chwong 7: Xt ly thdi gian thwe va x Iy phan tan © 2005 - HMS
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Churong 8: Cony nghé doi tuong trongy
dieu khién phan tan
]

8.1 Qui trinh cdng nghé phan mém

8.2 Céng nghé doi twong la gi

8.3 Ngén nglr md hinh hoa thdng nhat UML

8.4 Khai niém doi twong phan tan

8.5 M6 hinh COM/DCOM

8.6 Lap trinh v&i COM/DCOM

Tai lieu: Tw déng hoa ngay nay 5/04-8/04 (CD: \papers\ )
UML Reference Manual (CD:\UML\refman.pdf)
Dr. GUI on COM and ATL (CD: \com-dcom\)

Chwong 8: Cdng nghé hwdng déi twong trong DPKPT © 2005 - HMS
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Phan tich Ma hoa
Thir nghiém

MO HINH MO HINH 1'I-':IIEE('I;"IP((),IIE
PHAN TiCH THIET KE
Thiét k6 {}
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Phan tich yéu cau (Requirement analysis)

= Ba&i vi: Khach hang thwdong khong biét 1a ho muon gi,
nhwng ho biét chac chan 1a ho khéng mudn gi

= Cho nén: Can phai cung v&i khach hang 1am r
nhirng yéu cau vé pham chic nang, vé giao dién s
dung

= Két qua M6 hinh dac ta (Specification Model), mbt
phan cla hop déng

= Can mdt ngén ng¥ mé hinh hoa dé hiéu dé trao dbi
giltra khach hang va nhom phan tich

= Tra I&i cAu héi: Khach hang can nhirng gi

Chwong 8: Cdng nghé hwdng déi twong trong DPKPT © 2005 - HMS



= Phan tich mai lién hé cta hé thdng vé&i méi trwdng xung
quanh

= Tim ra cau truc hé thdng va cac thanh phan quan trong
= Pinh nghia ch&c ndng cu thé clia cac thanh phan

= Nhan biét cac dac diém cla trng thanh phan

= Phan loai cac thanh phan, tdng quat hoa, dac biét hoa
= Nhan biét mbi lién hé gitra cac thanh phan

= Két qua: M hinh hé thong (System model)

= Can mét ngdn ngl» mo hinh héa dé trao doi gitra cac
thanh vién trong nhém phan tich va v&éi nhom thiét ké

= Tra I&i cau hoi: Nhirng gi sé phai lam

Chwong 8: Cdng nghé hwdng déi twong trong DPKPT © 2005 - HMS
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= Duwa trén mo hinh hé thong xay dwng cac mo hinh chi
tiét phuc vu san sang ma hoéa/cai dat

= Bao gom:

— Thiét ké cau truc (structured des:gn) chwo’ng trinh, kiéu dir
liéu, d6i twong, quan hé cau truc gilra cac doi two’ng va kiéu)

— Thiét I,<e twong tac (interaction design): quan hé twong tac gitra
cac doi twong
— Thiét ké hanh vi (behaviour design): sw kién, trang thai, phép
toan, phan ng
— Thiét ké chirc nang (funtional design): tién trinh hanh déng,
ham, thu tuc)
= Két qua: Md hinh thiét ké (cac ban vé va I&i van mo ta)
= Tra |&i cdu hoi: Lam nhw thé nao

Chuwong 8: Céng nghé hwong ddi twong trong DKPT © 2005 - HMS 6



= Ma hoda/cai dat (Cod/ng/lmplementatlon) Thé hién mo
hinh thiét ké bang mét ngdn nglr/céng cu 1ap trinh cu
thé

= Thw nghlem (Testing, Verification): Chay thitr, phan
tich va kiém ching:
— Thtr don vi (Unit Test)
— Thu tich hop (Integration Test)

= G& roi (Debugging): Tim ra va stra cac 16i chwong
trinh chay (cac 16i logic)

= Xay dwng tai lieu (Documentlng) Xay dwng tai liéu
phat trién, tai liéu hwéng dan st dung

= P3o tao, chuyén giao
= Bao tri, bao dudng
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Céc néi dung ctia céng nghé phan meém, duoc xay
duwng trén co so phuwong phap luan hudng doi tuong

= M6 hinh héa hwéng doi twong

= Phan tich, thiét ké hwong doi twong
= Lap trinh hwéng doi twong

= Phan mém thanh phan

= Poi twong phan tan

Céng nghé huwéng dbi tuong co vai tro then chot
trong céng nghiép phan mém hién nay va trong
trong lai

Chuwong 8: Cong nghé hwdng dbi twong trong DPKPT © 2005 - HMS
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= M6 hinh/dai dién cla mét doi twong vat ly:
— Tank, Heater, Furnace
— Motor, Pump, Valve
— Sensor, Thermometer, Flowmeter
— Control Loop, Control System

= Hodc mdt doi twong logic ("conceptual object):
— Trend, Report, Button, Window
— Matrix, Vector, Polynomial

= Pong goi dir lieu + phép toan ap dung
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Hanh vi
S Cac thudc tinh (attributes) s, can chigy
< Trang thai (state) chay kil gap nguy hierm
D liéu Trang thai
« Quan hé tw'thé
S Hanh vi (behavior) sut khoe
* Cac phep toan Thudc tinh
« Dac tinh phan ng Can cudc mau 16ng: vang
2 Can cuwdc (identity) Tén: Rex gidng: Berge
2 Ngi¥ nghia/trach nhiém 1D: 007
(semantic/responsibilities)
Ng{ nghia
Cho gilr nha
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= Trtru tgng hoa (abstraction): giup don gidn hoa van
dé, dé str dung lai

= Pdng goi dir liéu/che dau théng tin (data encapsulation/
information hiqing):‘néng cao gia tri str dung lai va do
tin cay cua phan mém

= Dan xuat/thira ké (subtyping/inheritance): gilip dé st
dung lai ma phan mém va thiét ké

* Pa hinh/da xa (polymorphism): giup phan anh trung ‘
thwe thé gidi thwe va nang cao tinh linh hoat cua phan
mém
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Tai sao 1ai “huéng doi tuong”

Phuong phép ludn huéng doi tuong cho phép tu duy &
murc trieu tweo'ng cao nhwng gan véi the gioi thue

= Thé gi¢i thwe cau thanh bdi cac doi twong va mai lién
hé gilra chung

= MO hinh nhat quan cho toan bd qui trinh cdng nghé
phan mém

= Triru twong hoa van dé tot hon

= Bén virtng hon véi thay doi

= Kha nang st dung lai cao

= Kha nang phu hop v&i nhiéu qui mé khac nhau

= H6 tro tét hon cho phat trién cac hé tin cay va an toan

= H6 tro tot hon cho x& ly canh tranh
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DPéi twong phan tan théng minh,
cong nghé Agent <

V\/\N
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= Vai trd clia cdng nghé& phan mém trong cac hé thong
diéu khién?

= C6 mét cdng cu phan mém nao trong hé thdng diéu
khién kndng dworc lap trinh hwéng doéi twong?

= Vi du vé cac doi twong cu thé:
— Céc khdi chire nang: PID, Al, AO,...

— Cac kh(fSi do hoa Windows Controls, ActiveX-Controls: D6 thi,
phim bam, ctra s, binh chira, van diéu khién, bang tai,...
— OPC server, Web server,...
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M6 hinh la gi?
= M6t anh xa thé gi¢i thuwe (dang ton tai hodc can xay
dwng)
= M6 ta thé gidi thwe tir mot goc nhin
= Cac dang mo hinh:
— M®6 hinh toan hoc
— M6 hinh d6 hoa
— MGO hinh may tinh
= Mot mo hinh tot can don gian nhung thé hién duorc
cac dac tinh quan trong can quan tdm cla thé giéi
thwe
= "Khong c6 mo hinh nao chinh xac, nhurng co mot
s6 moé hinh cé ich!”
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= Triru twong héa (don gidn hoa) van dé
= Phuwong tién giao tiép trong nhém phat trién

= Phuwong tién giao tiép gitba nhém phat trién va
khach hang

= Phwong tién phan tich, thiét ké va kiém chirng
= Tai liéu phan mém

2 Can m6t ngdn nglr md hinh héa tot va mét
phwong phap mo hinh hdéa thich hop |
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= Pon gian, trwc quan, dé hiéu, dé xay dwng (d6 hoa)
= Kha nang biéu dién manh (toan, van ban, do hoa)

= Kha nang thwc thi (may tinh, van ban, do hoa may
tinh)

= Linh hoat, kha m&
= Nhat quan: cho sudt qui trinh cdng nghé phan mém
= Chuéan héa qudc té

Chwong 8: Cdng nghé hwdng déi twong trong DPKPT © 2005 - HMS



UML: Unified Modeling Language

= Ngon ng» md hinh héa rat manh, cé day dd céac déc
tinh tot da néu

- H6‘trc_>’ mé hinh hda hwéng doi twong, hwéng thanh
phan va cac phwong phap luan khac

= Thong nhat Rumbaugh‘s OMT, Booch‘94 va Ivar
Jacobson's Use Case

= Chat loc, thira ké nhiéu phwong phap luan khac

= Ngbn ngl* mo hinh hoéa trung lap

= Két hop biéu twong do hoa + van ban

= Chuan coéng nghiép (OMG consortium: www.omg.org),
dac ta hién tai V1.5
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= Static view

= Biéu dd |&p: class, interface, inheritance, association, ...
= Use case view

= Biéu db use case: use case, scenario, ...
= |Implementation view

= Biéu do thanh phén: component, package, module, ...

= Deployment view
= Biéu d6 phan bd: node, processor, component,...
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Lop, doi twong va giao dién

= Mot I6p la thyc thiclacac = M6t giao dién la mot kiéu

doi twong co chung: dich vu clia doi twong, vi

— Ngi¥ nghia du

_ Thudc tinh — Truy nh?p th,ucf)c ’[I',nh ’

_ Quan hé — Thwc hién cac phep toan
— Hanh vi
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Controller
W 1
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\_ y,
, [u
Sensor Actuator
4 )
Process
§ J
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Lon va giao dien trong UML

<<Interface>>
Device

+ getStatus()

+ getValue()

Sensor 70
- rangeMin : double _
- rangeMax : double Signal
Generator
+ getValue() + initValue()
+ getStatus()
# doGetValue()
Thermometer Pressure Sensor

+ getValue()

DigitalMeter
+ display()

Levellndicator

+ getValue()

Chwong 8: Cdng nghé hwdng dbi twong trong DKPT
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" Generalization/Specialization: Thira ké (Inheritance),
Dan xuat (Subtyping)

= Association: Quan hé chung chung
= Aggregation: Quan hé s& hiru

= Composition: Quan hé cau thanh

= Dependency: Quan hé st dung
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Quan he lop trong UML

<<active>>
Controller

Sensor Actuator
1 | +controller

+input +output

‘ +Sensors +valves
Thermometer ControlSystem Valve

* 1.*

1

+plant

Plant
<<friend>> <<friend>>
************************** > PT2 <
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Quan he lop - Meta model

Class relationship

/\

Generalization

Association

Dependency

5

Aggregation

o

Composition
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Operator 1 /Operator 2

/ Operator Interface System

@ Reconfiguring

~N

Startup&Shutdown

Engineer
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= Hanh vi doi twong:
— Biéu d6 trang thai (Statecharts)
— Biéu d6 hanh déng (Activity diagramm)
= Twong tac gitra cac doi twong
— Biéu d6 trinh tv (Sequence diagram)
— Biéu do6 cdng tac (Collaboration diagram)
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Biéu do trang thai (ho diéu k

start

r

MANUAL

IDLE ]

setAuto( true )[ u~um ]

(

_

entry: *output.setValue(um)
do: Ainput.getValue
do: u=calcOutput
exit: updateState

AUTOMATIC

entry Ainput.getValue
do: u = calcOuput

N

setAuto( false )

changeParams / setAuto(false)

WAITING

do: *output.setValue(u)

kexit: updateState

onTimer[ auto = false ] L

Chwong 8: Cdng nghé hwdng dbi twong trong DKPT
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Read Setpoint

Scaling

Calculate Error

Calculate Output

n Time
event?
y
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Tuong tac doi tvong

// 2: send

AN

Event

1: call
>
A B A
<—
2: return 1- sen
A B A

\Lt send /I\Z: callback

System manager

Chwong 8: Cdng nghé hwdng dbi twong trong DKPT
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Bufton || Button || :ControlSystem LED Slider Controller

> display (Yellow)

click () > setManual ()

= setinput ()

setValué (0) %
: - isetpoint ()

: ‘ it ()

sietAutomatic ()

display (Green)

Ta
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3: display (Yellow)
10: display (Green)

H/A-Indicator : LED
TempControll oop : ControlSystem H/A : Button
9: setAulomatic ( ) 2: setManual ( ) 1- click ( )
8:init ()
1: procesg () Setpaintinput : Slider Operator
<—

m 5: setpoint ()
<

4: setValue ()

TempCtrl : Controller]

<
7: start ()

Stax:L:_Bum‘.tczne

6: click ()
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2 Use case va kich ban cho phan tich yéu cau, phan
tich hé thong

2 Biéu dd I1&p cho thiét ké cau tric

2 Biéu doé twong tac cho thiét ké giao dién va quan
hé twong tac gilra cac doi twong

2 Biéu do trang théi cho thiét ké hanh vi doi twong
va thiét ké cu thé cac phép toan

2 Biéu dé hanh ddng cho thiét ké thuat toan, chi tiét
thwe thi phép toan
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= Cau hdi: Lam thé nao dé goi mot ham thanh vién ctia mét doi
twong viét trén C++ tr mét chwong trinh khac?

// File A.h
class A {
int x;
public:
Adint
int g

- x(y) {}

ast {return Xx;

// Progl.cpp
#include <conid
#include "A_h"
A obj(5);
void main() {

obj .setX(6);

while (kbhit()) {

obj.getX();

}
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// File A.h

class A {
int x;

public:
A(int y = 0) :
int getX() cos
void setX

};"-
A obj (5

// Progl_f£pp
#include¢/ <conio
#incluge "A_h"
void gain() {
obj.setX(6);
while (Tkbhit())
+
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Péi turong phén tan la céc doi tuong phdn mém trong
mot hé thong phén tan, c6 khé ndng giao tiép ngam, co
thé str dung tir xa (ttr mot churong trinh khéc, tor mot
nut mang khac)

= Gidng v&i dbi twong cb dién
— C6 nhirng dac tinh cta dbi twong cd dién (thudc tinh, phép
toan, hanh vi, trang thai, can cwéc)
= Khéc vai dbi twong cb dién:
— Khéng gan véi mot ngén ngiv 1ap trinh
— Khéng gan véi mot nén cai dat, nén mang
— C6 thé tao, huy va goi ham tir xa
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St dung dodi twong tr xa théng qua mot dai dién (Proxy)

i A | i B i
i 1: request () | 2:request () |
: ] i — : :
client proxy : server :

<<abstract> Client

Base
request( )
Server server Proxy se |:ver—> request()

request( ) request( )

Chuwong 8: Cong nghé hwdng dbi twong trong DPKPT
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S{ dung doi twong trung gian (Broker) dé Proxy thuc hién giao tiép
vOi Server moét cach trong sudt, khéng phu thuéc co ché truyén thdong
cu thé phia dudi

1: op (params )

. >
client proxy

2: dispatch (datagram) \L /I\B: upcall(op_data)

broker_A< IPC > broker_B

Marshaling. BDong goi di¥ liéu thanh moét bire dién, ma hda can cwéc
doi twong, tén ham can goi va cac tham sé
Unmarshaling. Ngwoc lai véi Marshaling.
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Client

<<Interface>>
Base

+0p()

Proxy

Broker

L+ op()

A

ServerBase

+ dispatch()

Chuwong 8: Cong nghé hwdng dbi twong trong DPKPT

+ upcall()

]

Server

+0p()

/l... extract operation data AN
if (op_name == "op")

op(params);
else

/l... other operations
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S dung mdt dbi twong co san théng qua giao dién thich tng

(Adapter)
Client Server
op( )
old->old_op() Adapter old | Adaptee
.................... op() old_op()
class Adapter : public Server {
Adaptee *old;
public:
void op() { old->old op(Q); }
}s
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broker_A broker_B

| A . B sop()
i 1:0p () i i 4: upcall( ) E
| — 5 — [ :
il client proxy o adapter server | .
i/z: dispatch () | Ts: dispatch ()
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// Server.idl

IDL-to-C++ // Proxy.h
// Interface Definition Compiler class Server p {
// Language public:
interface Server { boolean op() {
bool op(); , // Marshaling Code
+: }
/. ..
‘ ‘ IDL-to-C++ }'
Compiler 2
Broker

// Serverlmp.cpp /

7’
7’

s
-

class Server_s {
virtual bool op()=0; _ -
virtual upcall() {*~

class MyServer:
public Server_s {

bool op() { --- }

}s
Chwong 8: Cdng nghé hwdng doi twong trong DKPT

// Client Program
// Client.cpp
#include <Proxy.h>
void main() {
Server_p *obj
NewObject('ServeriD");
bool result = obj->0p();

obj->DeleteObject();
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= COM (Component Object Model)

— Chuén cua Microsoft, ch yéu thwc hién trén nén Windows

— Kién trc giao tiép bac cao gitra cac thic thé phan mem (doi
twong thanh phan) trong hé théng

— La nén tang cho céc cdng nghé khac: OLE, ActiveX-Control,
ASP, ADQO, ...

— Coéng nghé then chdt trong cac sadn pham cta Microsoft ngay
nay

— H6 tro rAt manh trong cac sdn pham phan mém khac

= DCOM (Distributed COM)
— Giao thire hd tro giao tiép véi COM qua mang
— Kién trac dbi twong phan tan (so sanh véi CORBA)
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Application

-

~

%

Interface Pointer

pointer

O

Object

Application

Interface Function Table

Pointer to Function1

Pointer to Function2

Function1(...)

{

Function2(...)
{

Pointer to Function3

Clluulls \J \Julls Ilvll\! IIUUII& A1 Lu\.lllv l.lullu =4 IAN | 1

Function3(...)
{

N DN D

';/;/;/;/
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/Qué trinh client \

Giao tiép ndi trinh
client server
O-H  obiect
N /
/Qué trinh client \ /Qué trinh dich vu cuc b \
client Proxy server server
Ot proxy Stub |, || object

. / /

$ Giao tiép lién qua trinh
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[Client }—»@—[ Proxy J

!

CoCreatelnstance()

l

COM
Runtime

.\

(Remote)
Activation

\

[ Stub }—»@—[Componentj

Security

Provider DCE RPC

Security

Provider DCE RPC

Protocol Stack

Protocol Stack

SCM

Chuwong 8: Cong nghé hwdng dbi twong trong DPKPT

protocol

DCOM network-

CoCreatelnstance()

SCM

© 2005 - HMS



8.6 Lap trinh vo1 COM/DGOM

= Tao mot doi twong COM
= S dung mét doi twong COM

Chwong 8: Cdng nghé hwdng déi twong trong DPKPT © 2005 - HMS



Tao mét déi tuong COM

= DPinh nghia giao dién va can cwéc doi twong bang IDL

/* COM-IDL */
[ object,

uuid(793D8ABD-3E1B-11D3-A3E3-00A0C910AB98) 1]
interface ISensor : lUnknown
{
// Eigenschaften
[propget] HRESULT status(Jout, retval] short *pVval);
[propget] HRESULT rangeMin(Jout, retval] double *pVval);
[propget] HRESULT rangeMax(Jout, retval] double *pVval);

// Methoden
HRESULT getValue(Jout, retval] double *pVval);
// ...

}:

[ uuid(793D8S8ABE-3E1B-11D3-A3E3-00A0C910AB98) ]
coclass Sensor

{

[default] interface ISensor;
}:
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= Dich sang C++ v&i IDL-Compiler

/* C++ */

class ISensor : public lUnknown

{

public:

virtual HRESULT STDMETHODCALLTYPE get_status(short *pval) = O;
virtual HRESULT STDMETHODCALLTYPE get rangeMin(double *pVal)
virtual HRESULT STDMETHODCALLTYPE get rangeMax(double *pVal)
virtual HRESULT STDMETHODCALLTYPE getValue(double *pval) = O;
. // Marshaling Codes

0;
O;

¥;

0 DAan xuat I1&p va thwe thi doi twong COM

/* C++ */

class Thermometer : public 1Sensor

{

public:
virtual HRESULT get status(short *pVval) {..
virtual HRESULT get rangeMin(double *pval) {...
virtual HRESULT get rangeMax(double *pVval) {
virtual HRESULT getValue(double *pVval) {

};
Chwong 8: Cdng nghé hwdng déi twong trong DPKPT © 2005 - HMS
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= Bién dich ma thuc thi doi twong

= Pang ky v&i hé diéu hanh Windows trén cac tram cai
dat va tram s dung

Céac budc trén co thé thwe hién don gian voi sw
ho tro’ clia Visual C++ va ATL/COM Wizard
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/* C++ */
ISensor *pSensor;
HRESULT hr = CoCreatelnstance(CLSID Sensor, 0, CLSCTX_ ALL,
11D_1Sensor, (void**)&pSensor) ;
1T (SUCCEEDED(hr)) {
double value = 0;
pSensor->getValue(&value);
//. ..
+
//. ..
pSensor->Release();
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Chuong 9: Chuan IEC 61131-3

= Gidi thiéu chung vé IEC 61131
= Tién trinh chuan hoa IEC 61131
= M hinh phan mém

= Bién va kiéu di¥ liéu

= T6 chc chwong trinh

= Ngobn ngr lap trinh

Chwong 9: Chuén IEC 61131-3 © 2005 - HMS



IEC 611311a g19

= Tap chuan phan mém quan trong nhat cho cac thiét bi
diéu khién cdng nghiép co kha nang lap trinh (PLC,
DCS, Soft PLC,...)

= Bao goém nhiéu phan:
— Phan 1 (General Information)
— Phan 2 (Equipment requirements)
— Phan 3 (Programming languages)
— Phan 4 (Guidelines for users)
— Phan 5 (Communication)

— Phan 7 (Fuzzy Control)

= Hau hét cac hé PLC va DCS hién dai déu ho tro chuan
IEC 61131-3
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Tién trinh chuan héa IEC 61131

= 1977: |IEC 848

= 1979: Bat dau soan ban thao IEC 1131

= 1982: Hoan thanh ban thdo dau tién (5 nhom lam viéc)
= 1983: DIN 19239 PLC-Programming

= 1992: Chuan hoa qudc té IEC 1131-1 va 1131-2

= 1993: Chuan hoa qudc té IEC 1131-3

= 1995: Chuan hoa quéc té IEC 1131-TR4

= 1994-1997: Dinh chinh IEC 1131-3 (Corrigendum)

= 1996-1999: Stra dbi, bd sung (Amendment)

= Tw 2000 -> IEC 61131-3 2nd Edition
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Cac tién ho cua IEC 61131-3

= C4c yéu to cau hinh thong nhat (CONFIGURATION,
TASK, RESOURCE), m6 hinh TASK va RESOURCE
thich hop cho nhiéu hé thdng khac nhau

= M6 hinh phan mém thdng nhat, hién dai, véi cac khoi td
chirc chuwong trinh hop ly (PROGRAM, FUNCTION
BLOCK, FUNCTION)

= CA&c ngbn ngl¥ 1ap trinh thdng nhat, phat trién trén co
s& chuan hoéa cac ngén ngir hién cé quen thubc

= C4c kiéu di liéu da dang, kha mé&

= M6t thw vién cac ham va khdi chirc ndng chuan
= Buwdc dau co y twdng huwdng doi twong

= M6t mé hinh giao tiép thong nhat.

Chwong 9: Chuén IEC 61131-3 © 2005 - HMS



A ALY

CONFIGURATION

RESOURCE RESOURCE
TASK TASK TASK TASK
1 \Y 1 1
: \ \ \\ : :
PROGRAM | ~ JPROGRAM PROGRAM PROGR%‘
N \ i
AN 3
By o FB FB FB FB
1

GLOBAL and DIRECTLY *?EPRESENTED VARIABLES
and INSTANCE-SPECIFIC | INITIAI IZATIONS

ACCESS PATHS

Communication function (See IEC 1131-5)

------ Execution control path

@B o —8 \yable access paths
FB

Function block

C—1 variable p




= Cau hinh (CONFIGURATION):
— Twong &ng cho ca hé PLC, c6 thé gébm nhiéu CPU ghép ndi
— M@i PLC tai mét thei diém bét ky chi cé mét cau hinh.
— Bao gdbm mét hay nhiéu tai nguyén
= Tai nguyén (RESOURCE)
— Twong ng cho mét CPU véi cac vao/ra va HMI (don gian)
twong rng
— Bao gom mot hodc nhieéu chwong trinh hoat dong duéi sy dieu
khién cua mo6t hodc nhiéu tac vu

Tac vu (TASK)

— Téc vu tuan hoan (Periodic Task)

— Tac vu s kién, task don (Event Task, Single Task)
— Téc vu r6i (Idle Task)

= Bién toan cuc (Global Variables)

= LGi truy nhap (Access Path)
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Cac kiéu dit liéu co han
= Kiéu Bool BOOL

= Kiéu nguyén cé ddu  SINT, INT, DINT, LINT, INT
= Kiéu nguyén dwong  USINT, UINT, UDINT, ULINT

= S0 thwe REAL, LREAL
= Khoang th&i gian TIME
= Ngay thang DATE

= Thoigiantrongngay TIME_OF DAY, TOD
= Ngay thang va thoi gian DATE_AND_TIME, DT

= Chudi ky tw STRING, WSTRING
= Chubi bit BYTE, WORD, DWORD,
LWORD
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Cac kieu dir lieu dan xuat
= Dan xuat truc tiép:
TYPE RU_REAL : REAL ; END_TYPE
= Liét ké:
TYPE ANALOG_SIGNAL_TYPE : (SINGLE_ENDED, DIFFERENTIAL) ;
END_TYPE

= Day con:
TYPE ANALOG_DATA : INT (-4095..4095) ; END_TYPE

= Mang:
TYPE ANALOG_16_INPUT_DATA : ARRAY [1..16] OF ANALOG_DATA ;
END_TYPE

= CAau truc:
TYPE ANALOG CHANNEL_ CONFIGURATION: STRUCT
RANGE : ANALOG SIGNAL RANGE :
MIN_SCALE : ANALOG DATA ;
MAX_SCALE : ANALOG DATA ;
END STRUCT:
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Cac kieu dir lieu td it
ANY
ANY_DERIVED
ANY_ELEMENTARY
ANY_MAGNITUDE
ANY NUM
ANY REAL
LREAL
REAL
ANY INT
LINT, DINT, INT, SINT
ULINT, UDINT, UINT, USINT
TIME
ANY BIT
LWORD, DWORD, WORD, BYTE, BOOL
ANY STRING
STRING
WSTRING
ANY DATE

DATE_AND TIME
DATE, TIME OF DAY
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= Kiéu cla bién:
— Kiéu co ban,
— Kiéu dan xuat,
— Kiéu tdng quéat
— Khdi chirc nang,
— Khoi chwong trinh
= Tw khoa
— Bat dau voi VAR, VAR _INPUT, VAR _OUTPUT, VAR _IN_OUT,

VAR_EXTERNAL, VAR_GLOBAL, VAR_ACCESS,
VAR_TEMP hoac VAR_CONFIG

— C6 thé kém theo thudc tinh RETAIN, NON_RETAIN,
CONSTANT, AT

— Két thuc v&i END_VAR
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= Tien to
— |
- Q
- M
— X hoac khéng ghi
- B
- W
- D
- L
= Vidu:
— %QX75, %Q75
— %IW215
— %QB7
— %MD48
— %IW2.5.7 1
- %Q*

Chwong 9: Chuan IEC 61131-3

Bién dau vao (Input)

Bién dau ra (Output)

Bién nh& (Memory)

1 bit, mac dinh 1a BOOL

8 bit, mac dinh la BYTE

16 bit, mac dinh [a WORD
32 bit, mac dinh |a DWORD
64 bit, mac dinh [a LWORD

Bit ra vi tri 75

T vao vi tri 215

Byte vao vi tri 7

Tw dup vao tai vi tri 6 nhé 48

T vao kénh 1, slot 7, rack 5, station 2
Dau vao chwa dinh vj tri
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VAR RETAIN

AT 3IW6.2 : WORD;
AT $MW6 : IN'T;
END VAR
VAR GLOBAL
LIM SW_S5 AT $IX27 : BOOL = TRUE;

CONV_START AT %QX25:BOOL;
TEMPERATURE AT %IW28: INT;
C2 AT %Q* : BYTE;
END_VAR
VAR INARY AT %IW6 :ARRAY [0..9] OF INT; END_VAR
VAR
CONDITION_RED : BOOL = 1;
IBOUNCE : WORD = 16#FF00;
MYDUB : DWORD;
AWORD, BWORD, CWORD : INT = §;
MYSTR: STRING[10];
END_VAR
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= Ham (FUNCTION)

— Twong tw ham PASCAL, c6 thé nhiéu vao, chinh xac mét ra
— Nhw mdt hé tinh, khdng co trang thai
— Co gia tri str dung lai
= Khéi chtrc nang (FUNCTION BLOCK)
— Twong tw 1&p trong lap trinh HDT, cé thé c6 nhiéu dau ra
— Nhw mdt hé dong, co trang thai
— Phan biét gitra kiéu va thé nghiém theo ngir canh
— Cob gia tri str dung lai
= Chuong trinh (PROGRAM)
— Vé co ban gidng nhuw khdi chirc nang
— Truy Cap dwoc cac bién truc tiép (bién vaolra, bién nhé truc
tiép) va cac bién toan cuc
— Khéng co gia tri str dung lai
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KHAI BAO HAM
Name
Data Type _ | P1
Data Type | P2 —Data Type
Data Type | P3

T

Cac tham s6 hinh thirc

SU’ DUNG HAM

L

X__]
0.25___

P1
P2
P3

Name

!

Cac tham sé thuec tai
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(* Khaibao ham *)
FUNCTION fctl : REAL
VAR_INPUT
a, b: REAL;
¢ : REAL:= 1.0;
END_ VAR
fitl :=a*b/c;
END FUNCTION

(* God ham ¥*)

y :=fictl(a:= % b:= 2.0);
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KHAI BAO KHOI CHU'C NAMG

FB_NAME
Data Type — P1 O1 (—Data Type

Data Type —{ P2 02 | Data Type
Data Type — P3

P

Cac tham bién hinh thirc

SU’ DUNG KHOI CHU’C NANG

Tén bién thé nghiem — . fb1

FB_NAME

—|—P1 o1l

X—{P2 02 Y
0.25— P3

T

Cac tham sé thuwc tai
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FUNCTION_BLOCK Example
VAR INPUT

X: BOOL;

Y : BOOL;
END_ VAR
VAR OUTPUT

Z : BOOL;
END VAR
VAR

INTERNAL STATE: BOOL;
END_ VAR

(* statements of functionblock body *)
END FUNCTION_ BLOCK
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= Cac ngbn ngl¥ lap trinh van ban (textual languages):

— Instruction List (IL) : M6t dang hop ngly

— Structured Text (ST): Gibng PASCAL
— Céc thanh phan SFC cé thé sir dung phdi hop

= Céac ngdn ngl¥ dd hoa (graphical languages):

— Ladder Diagram (LD): Gibng mach ro’ le

— Funtion Block Diagram (FBD): Giébng mach nguyén ly

— Sequential Funtion Charts (SFC): Xuat x& t& mang Petri/Grafcet

Instruction List (IL)

LD

ST

A

ANDN B

C

Structured Text (ST)

C=A AND NOTB

Function Block Diagram (FBD)

A —C
B

AND

Ladder Diagram (LD)
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A B C
| prrmr—( )

Sequential Function
Charts

—
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= Cac yéu t6 chung:
TYPE...END TYPE
VAR. ..END VAR
VAR INPUT...END VAR
VAR OUTPUT...END VAR
VAR IN OUT...END VAR
VAR EXTERNAL. ..END VAR
VAR TEMP...END VAR
VAR ACCESS...END VAR
VAR GLOBAL. ..END VAR
VAR CONFIG...END VAR
FUNCTION ... END_ FUNCTION
FUNCTION BLOCK. ..END FUNCTION BLOCK
PROGRAM. . .END PROGRAM
STEP. . .END_ STEP
TRANSITION. . .END TRANSITION
ACTION. . .END ACTION
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Instruction List (IL)

Cu phap cau lénh

NHAN TOAN TU/HAM TOAN HANG CHU THiCH

START: LD %IX1 (* PUSH BUTTON *)
ANDN %MX5 (* NOT INHIBITED *)
ST %QX2 (* FAN ON *)
LD 2#00010001
ST %QB3

Lénh phirc hop

AND( AND(  %IX1
LD %1 X1 hoidc  OR %1 X2
OR %1 X2 )

)

Accu da nang: chura "gia tri tiec thoi™

« Thich hop véi cac kiéu div liéu khac nhau
- Ma tpL_Pc hién cu thé do ’gr‘lnh bién dich tao ra
« Chuan khéng qui dinh vé cac co trang thai accu
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Structured Text (ST)

= Ngon nglr hoan toan m¢oi, dwa trén PASCAL/C

= Uu diém: Bon gian, manh
— Lap trinh & mirc cao
— Dé md ta nhiém vu diéu khién
— Lap trinh ¢c6 cau trac
— Cac lénh diéu khién chwong trinh (IF, WHILE, FOR,..)
= Nhwoc diém: Ma cham, 1én
— Phu thudc nhiéu vao chat lwong cla trinh bién dich
— Khdng phai hé PLC/DCS nao ciling hé tro
= La chon hay khong?
— Qui mé rng dung
— Tilé dau tw phan cng/phat trién phan mém
— Diéu khién don gidn hay diéu khién cao cap
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= Céc yéu td chung:
— Ky hiéu md ta cac khoi va dwdng nét:
— Hwéng cua cac dong trong mang
Power flow

Signal flow
Activity flow

— Panh gia mang (network evaulation)
— Céc yéu tb diéu khién thyc thi
Cac ky hiéu nhay
Cac ky hiéu két thuc
= Lwa chon ngon ng phu hop:
— LD cho mach diéu khién logic
— FBD cho diéu khién twong tw (DK qua trinh) va diéu khién logic
— SFC cho diéu khién trinh tw, phdi hop st dung LD va FBD
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Ladder Diagram

Tiép diém thwong mé (NO)

- O—

Tiép diém thwdng dong (NC)

Tiép diém nhan biét swon xung [én

C1
I CTU

Tiép diém nhan biét swérn xung xubng

o o

50 — PV CV[—

()

Cudn day (dau ra)

(/)

Cudn day am (dau ra nghich dao)

(s)

Cubn day dat

(R)

Cudn day xoa

(P

Cudn day cam nhan swdn xung lén

(V)

Cudn day cdm nhan swdn xung xudng

Chwong 9: Chuan IEC 61131-3

© 2005 - HMS



C1
&
11 CTU
e
" 9, cu Q LED
50 = PV CVf—
3 = —>> Safety
TCO001
TTOO01 PID TY001
Al SP001=——SP AO
ouT PV CV IN
M001 —— MAN
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= Step: Mot bwde thwe hién trong diéu khién | —
trinh tL_P . . . Initial
— Co thé bao gom nhiéu hanh déng di kém
— Co it nhat mét bwdc tich cuc T ™

— Trang thai hé thong dwoc xac dinh qua cac Active
budc tich cuc

= Transition: Chuyén tiép, dwoc thwc hién khi T
dieu kién chuyeéen tiép thoa man Final
— Lap trinh bang ST, FBD, LD hodc IL + 73

= Action: Hanh déng di v&i mot buée
— Nam trong mét "Action Block"
— DPuoc kiém soat thwe thi qua cac "Qualifier”
— Lap trinh béng ST, FBD, LD hoac IL
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S1 S1 S1
1 . + .
T 1 | |
S2 S2 S3 S2 S3
a) Pon gian b) Phan nhanh canh tranh c) Phan nhanh song song

(phén nhanh OR)

S2

(phan nhanh AND)

S3

S2

S4

S3

_l_

S4

e) Chuyén tiép ddng bd

d) Chuyén tiép lwa chon ] .
(K&t hop kiéu AND)

Két hop kiéu OR
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