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TOM TAT: M¢t trong nhtmg thanh phdn cua hé thong diéu khién da cdp duwoc ké dén la
hé théng thu thdp dit liéu va diéu khién giam sat (SCADA Supervisory Control And Data
Acquisition). Théng qua viéc danh gid, phan tich cdc tinh chdt, wi, khuyét diém cua cdc hé
thong SCADA trong thi truong ti dgng héa cong nghiép bai bdo da xdy dung cdc khdi niém co
ban dé lam nén tang cho viéc xdy dung mé hinh cdu tric phédn mém thu thdp dit liéu va diéu .
khién, hanh vi va s twong tdc giita cdc thanh phdn trong mé hinh. Cudi ciing, bai bdo liét ké
cdc ddc tinh mo cua mé hinh ddt ra.

1. XU HUONG PHAT TRIEN CUA CAC PHAN MEM THU THAP DU’ LIEU VA PIEU
KHIEN

V6i sy phét trién cua ly thuyet va cong nghé thong tin, ngay nay céc thanh phén trong hé
théng thu thap dir liéu va diéu khién (Data Acquisition And Control — DAQ&C) nhu HMI
(Human-Machine Interface), SCADA (Supervisory Control And Data Acquisition), OPC
(OLE for Process Control) Server deu c¢6 xu huéng dugc cai thién lai (d6i véi nhung thanh
phén d3 ton tal) hogic dugc thiét ké (dbi vi nhimg thinh phan mai) theo dinh hudng. dbi tuong
[1] v cu thé hon nita 1a huéng Component (2, 3, 4]. Tic la hé¢ thong thu thap dir liu va dleu
khién dugc cdu thanh tir mot loat tép hop cédc Component. Vi céu hinh nay, cic hé thong
DAQ&C s& dugc thé h1¢n minh 1a hé thong mé (open system) va thira ké tAt ca nhimg wu diém
cia phan tich, thiét ké va 1ap trinh hudéng don tuong, huéng Component.

Hé théng m& 1a hé théng dugc hiéu ring néu dbi véi n6 duoc xdc dinh va mé ta boi cac
dang dir ligu (data format) va giao dién (interface) dé cho phép két ndi né véi cic Component
khong phu thudc & phia bén ngoai. Cac hé thong SCADA hién dai ty ban than n6 duoc cau
thanh tir nhiéu Component khac nhau va cung cap nhu'ng mterface can thiét cho viéc két ndi
voi cac Component do céac céac nha cung cap khéc san xuit (third- party) MB0i interface cung
cép mot tap hop cdc ham truy cép (function) thyc hién nhing phan cong viéc khic nhau ctia
interface. Vi du minh hoa sy twong téc ciia cac Component dugc thé hién qua hinh v& 1.

Céc thanh phén trong hinh 1 dugc tic gia phén loai, xdy dung va phén tich ro hon trong
phén 2.

Tinh chét m& cua hé¢ thong SCADA la ba1 toan quan trong nhit ctia nha cung cip hé théng
SCADA d6. Thyc té, tinh chat m& ciia hé thong SCADA c6 nghia 12 kha nang truy cap dugc
dén nhimg chi tiét ky thuat hé thong (spec1ﬁcatlon) dé goi nhung dich vu hé théng khac nhau.
Vi dy nhu kha néng truy cép dén nhimg hiam db hoa, ham lam viéc véi co s& dif liéu, ham thu
thap dir liu va diéu khién d6i tu‘o‘ng, ViV,

Tuy nhién thyc té cho thay ring da s6 cic hé thong SCADA déu c6 ngudn gbc 1a ban thiét
ké dau tién cia chung khéng dinh huo*ng theo cac dbi trgng, cic Component ma 1 4p dung
céc phuong phap truyen théng nhur thiét ké, 14p trinh theo modular, thyc hién tir trén xuong, ... -
va da du'qc thira ké tir céc phlcn ban 16 bit (theo dong chrosoﬂ Wmdows) cho nén ngay nay
céc hé thong SCADA d6 khi cang dugc md& rong thi cang cdng kénh. C4c nha san xuét cb ging
phat trién hé thong SCADA ci:a minh trén moi phuong dién, trén moi chirc ndng, nhung nhimg
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thanh phan cua chung, nhu'ng module cua ching khéng dugc dong nhit v& mit ciu tao va
tuong tic, dan dén khé khan trong van dé hoc tap va thao tédc cia ngudi sir dung (ky su lap
trinh). Cac hé théng SCADA nhu Intouch (Wondcrware USA), Citect (Ci Technologies,
Australia) dugc phat trién rat manh trén thi tru'o'ng thé glO’l va Viét Nam. Nhiing hé thong
SCADA nay rét phong phu va ohung da bao quat gan hét cac cong ngh¢ mdi. Tuy nhién ching
khong thé tranh khoi sw qué cdng kénh, thiéu ddng nhit, gy phién ha cho ngudi sit dung.

Vén dé dat ra trong bai béo 1a xdy dung mot md hinh (model) co ban va trén co s& d6 cd
thé xdy dung 1én mét hé théng DAQ&C phirc tap. Dé xdy dyng model co ban ndy, trude hét
ching ta xem xét nhitng khéi niém dit ra bdi tic gia, thanh phén va chirc nang co ban trong
mot hé théng DAQ&C (chi d& cap dén phdn mém).
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Hinh 1. Thi du vé cAu tric ciia mdt mang phin mém diéu khién hién dai

2.XAY DUNG CAC KHAI NIEM VA POI TUQNG CO BAN

Chu triic cia hé thong (phan mem) thu thap dit liéu va diéu khién phén b theo dinh hudng
Component duoc cau tao tur nhiéu Component khéc nhau (xem hinh 1). Component theo tac
gia, 1a mot khéi cung cp céc interface khac nhau cho céc Component khac. Interface theo
quan ni¢ém cia COM (Component Object Model) thi chira cac function de thuc hién céc chire
néng khac nhau cua interface d6. Nhu vay, céc function ¢6 chirc ning gidng nhau gom lai va
nim trong mot interface. Component chira trong minh cic dbi tuo’ng (object). Object theo ly
thuyét thiét ké va lap trinh huéng déi tuong thi chira trong minh céc ham (method) va dir liéu
(data).

Chiing ta bt dau bang mot Component trong rong va l1an luogt xdy dung céc thanh phan
cho Component nay.

Céu tir phd bién va co ban nhit trong mdt chién luge (strategy — ddi voi GeniDAQ,
Advantech) hay u’ng dung (apphcatlon doi voi Intouch, Wonderware) 12 théng so qua trinh
cong nghé¢, hay con dugc goi l1a Tag (T). Ban chat clia Tag 14 triru twong héa thong sb qué trinh
cong figh¢. Cuy thé hon Tag 1a ngudn thong tin nhu:

e dir Hiéu thoi gian thyc tir cic bd cam bién — nhiét do, 4p suat, dong chay, mirc chat long,

WeViaas
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o trang théi ciia c4c thiét bj, co cAu truyén dong — dong/md, chay/dimg, v.v...;

o gi4 tri clia c4c by dém, b tao sb nghu nhién;

e thong béo tir cac dung cu do ludng;

o dit liéu thir cdp, thu dugc trén co so clia céc thong $6 so cAp noi trén.

Nhu vdy Tag 12 déi trong dugc xuyén sudt trong toan bd hé thong diéu khién — tir céc
thanh ghi, 6 nh¢ trong PLC, dén cac Tag ¢ trong cac OPC Server, dén cac Tag ¢ trong trung
tAm x(r 1y tin hiéu, trén man hinh hién thj cic thong so k¥ thuét cua hé thong SCADA, v.v...

Dudi gbe d6 ciia 1ap trinh thi Tag duoc hiéu 1a mdt cAu tric hodc 16p (structure va class &
trong ngdén ngir 1ap trinh C/C++) véi mét tap hop cac dac tinh xac dinh. Tir viéc téng hop céc
tinh chat vé Tag clia nhiéu hé thong SCADA khéc nhau va theo tiéu chuan OPC cua Hiép hoi
tw dong hoa thé giéi OPC Foundation (www.opcfoundation.org) thi chung ta c6 thé rut ra dugc
Tag phai c6 3 déc tinh sau [5, 6]:

e value (v): gié tri ciia Tag, c6 thé 1a bat ky dang dit liéu nao — analog, digital, integer,
float, string, v.v...;

e quality (g): danh gid mirc d tin cdy va chét lwong cta gia tri v. Quality c6 thé 12 GOOD,
BAD, UNCERTIAN, v.v...;

e timestamp (2): thoi gian di kém voi gia tri v, dénh gié thoi diém ma Tag c6 gid trj 1a v.

Tét ca cac cac thao tac (Read, Write (Modify)) tac dong 1én Tag déu phai 1a truy cép loai
trir (exclusive access), tirc 1a gia tri thu nhan dugc v véi chét lwong la ¢ phai di kém véi thoi
gian f tuong ng vai thoi diém ma v va g thu nhén dugc.

Vay Tag 1a ddi tugng c6 nhing tinh chét sau: -

o Tag la mot dbi twong thu dong (passive) ma co thé thay ddi trang thai cia minh khi ¢4 sur
tac dong cua doi twong khac;

o Tag 12 dbi tuong ding dé luu tri¥, thu nhan va chuyén tai dir liéu tir/cho céc ddi twong
khac.

e Tag 1a ddi tuong c6 cac function Read/Write dwgc md ta nhu sau:

Read (5, v, g, ) — ham thu thap dit li¢u {v, g, 7} tir thiét bi néu s 1a Device, hoic tir ban thin
cuia Tag néu s 1a Cache.

Write(s, v, g, ) — ham ghi tin hiéu diéu khién {v}ra thiét bi néu s 1a Device, hoic vao ban
thin cia Tag néu s 12 Cache va thu nhan két qua cua diéu khién {g, 1}.

bé thye hi¢n cdc qua trinh cép nhét dir liéu vao/ra cho cac Tag theo mét chu ky thoi gian
thuc nhat dinh, dé dong b hoa céc truy cap loai trir tir bén ngoai dén cac Tag, dé va diéu khién
céc dobi tuong ky thudt thdng qua céc thuét todn da cho, v.v... thi phai dét ra mét dbi tuong,
duoc goi 1a ddi twong Dispatcher — ddi tuong diéu phéi. Vay:

* Dispatcher (D) 1a déi tuong chu dong (active) va ty ban thdn c6 thread diéu khién dé
thgc hién cong viéc dieu phoi, thu thap ‘dﬁ' liéu va didu khién cua Component. Dispatcher co
thé thay doi trang thai cia minh khong can sy tac dong & bén ngoai;

o th6ng‘qua Dispatcher c¢6 thé tao hodc xoé bo cac dbi twong khac (vi du nhu céc Tag).

~ Dé chuin hoa Component hay néi cach khéc, dé mé ta chirc nang cita Component cho cac
doi tuong khac (Client, Client c6 thé la mét Dispatcher) biét thi doi héi Component phai cé
nhitng giao dién danh cho client. Nhitng giao dién nay ban chat cia né ciing 1 nhimg dbi
tugng, va dugc goi la interface. Interface 13 d6i tugng co cac tinh chat sau:

e thyc hién céc chirc ning truy cip bang Client cia Component ma Interface ndm trong
do;
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® 13 mt d6i tuong thy dong ma c6 thé duge tao ra va hity diét béi dbi twong client khac.

Nhu vdy Component 12 mét khdi gdm c6 Dispatcher, céc Interface va nhidu déi tuong
Tag. Ching ta lan lugt gidi thiéu va phén tich c6 nhimg interface chuén, tdng hop bdi tac gia,
¢ trong m§t Component.

o Trudc hét xin ké dén Interface IDispatcherStateMgt (DM) Ia interface didu khién trang
thai Dispatcher ciia Component. Nhur vay khi Client mudn stra ddi c4u hinh hay thay déi thong
s0 ndo d6 cua Dispatcher thi phai thong qua dbi tugng nay.

e ITagMgt (TM) 1a Interface ding dé diéu khién cac Tag ciia Component. Véi vi du vé
function cuia Interface nay c6 thé néi 1a function tao/huy diét (Add/Delete) Tag.

e IDatalO (I0) ding & trao ddi dir lieu gitta déi twgng Client véi Component. Céc
Function ciia Interface ndy phai ké dén Read (doc) dir ligu tir cac Tag va Write (ghi) dir lidu
diéu khién vao c4¢ Tag. Cic Function céia IDatalO dugc chia ra thanh 3 nhém dé la
SyncDatalO — doc/ghi dong b6 va AsyncDatalO — doc/ghi khong ddng bd. Déi véi phuong
phap doc/ghi dong b6 — Client giri cho Component yéu cau gdm danh danh séch céc Tag cdn
thu thap dir liéu va chd cho dén khi né nhan dwogc dir liéu cac Tag nay tir Component. Trong
trudng hop doc/ghi khong ddng bd — Client giri cho Component yéu cAu gdm danh séch céc
Tag cén thu thap dir liéu va tiép tuc 1am viéc riéng ctia minh, khi Component hoan thanh yéu
cdu nay thi Component sé& gifi (thong bao) két qua lai cho Client thong qua Interface dic biét
cua Client va Interface nay dugc goi 1a JAdviseSink (ASi) — ngudn thu nhén thong bao.

e JAdviseSource (ASo) — hay 14 ngudn phat thong bao dung dé cho Client théng qua dé dé
dang ki mét danh sach cac Tag ma Client mudn thu nhén dit liéu mét cich thuong xuyén. Khi
thong tin cia mdt hodc nhiéu Tag trong danh séch ndy thay dbi thi Dispatcher s& thong bao lai
cho Client thong qua IAdviseSink. Phuong phép truyén dir liéu nay goi la Subscription.

Nhu vay mdi Component trong hé théng thu thip dif liéu hoan hio 13 mot khéi gdm c6
nhiing thanh phin co ban duge mé ta nhur hinh 2.
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Hinh 2. Component trong hé théng DAQ&C

3. MO HINH HANH VI VA TUONG TAC GIUA CAC COMPONENT TRONG HE
THONG .

Bay gid chung ta xem xét qua trinh tuong tic gilta Component Client va rCon.lponeant
Server trong hé thdng thu thap dir liéu phan bd. Gia sir, ban dau, trong hé th‘(‘)ng phia C'l-lenAt ton
tai Dispatcher clia minh (goi ti'}t 1a CD) va phia Server cung vay (goi tat la SD). Dudi day s&
mb ta chudi 1am viéc ciia hé thong.
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Acall B

Hinh 3. M6 hinh khai ni¢m

o Thong qua hé théng (hé diéu hanh, COM, ..") Client tim thdy dugc SD. Thong qua SD
(hinh 3a, giai doan 1) Client c6 thé tao cic Interface DM (giai doan 2), TM (giai doan 3), 10
(giai doan 4) va ASo (giai doan 5) va nhan dja chi ctia cac Interface nay.

o Thong qua Interface DM Client c6 thé thay dbi trang thai hay cAu hinh ctia SD (hinh 3b).

° Thong qua Interface TM Client co thé goi cac Function cia Interface nay (hinh 3c, giai
doan 1) va lan lugt cc Function s€ truy cap vao thu vién cua SD (giai doan 2) dé thuc hién
cdng viéc tao cic Tag va thay dbi cdu hinh cic Tag nay.

e Client tao Interface ASi ciia minh (hinh 3d, giai doan 1) va dang ki voi Server dia chi
ASi ma Client vira tao (giai doan 2). Nhu vdy, theo hinh vé&, dia chi ciia ASi phia Client dugc
lwu trir & ASo phia Server chir khong phai la & dbi twong D ciia Server.
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e Dbi véi ché do doc/ghi dong bo thi thong qua Interface IO ciia Server, Client goi nhiing
function Read/Write ctia Interface nay (hinh 3e, giai doan 1). Tiép theo Read/Write cua IO goi
nhitng ham trong thu vién ctia d6i twong D hoic chuyén giao cong viéc doc/ghi cho déi tugng

‘D (giai doan 2). Tiép theo, dé thuc hién cong viéc ctia minh, d6i tuong D goi nhimng ham
Read/Write clia cdc Tag ndm trong danh sach yéu cdu cia Client (giai doan 3). Péi véi ché dd
doc/ghi khong dong bd thi qué trinh nay chi xdy ra dén thao tac 2 (giai doan 2), c6 nghia la
Client thong qua Interface 10 cua Server, Client dua ra yéu cau vé viéc doc/ghi mot danh sach
Tag nao do va Client tiép tuc thuc hién nhimg cong viéc khac.

e Hinh vé 3f md ta viéc thyc hién céc yéu cau doc/ghi khong dong bd va ding ky -
(Subscnptlon) ctia Client. P6i véi ché do doc/ghl khong ddng bo thi D goi ham Read/Write
ctia céc Tag (giai doan 1) va thu nhan két qua cia cic phep toén nay Tiép theo D thong bao
cho Interface ASo (g1a1 doan 2) 1a phai thuc hién cong viéc chuyen giao két qua cho Client. Dp
thuc hién cong v1¢c ctia minh ASo goi nhitng ham thu vién cia D (glal doan 3) dé nhan ket
qua doc/ghi. Tiép theo, ASo goi Interface ASi (giai doan 4) dé chuyen giao két qua doc/ghl va
sau do, ASi goi thu vién déi tuo‘ng D cia Client dé chuyén két qua nay dé Client c6 thé hién
thi, xir 1y hay luu triY, ... Ddi véi ché do Subscnptlon thi D goi ham Read/Write cua cac Tag
(giai doan 1) dé kiém tra s thay dbi gla tri cua cac Tag, néu g1a tri clia cac Tag thay d6i thi D
s€ dong goi nhimg két qua thay ddi nay va tiép tuc thyuc hién cac budc tiép theo nhu trong ché
d6 khong dong bo.

4. CAC PAC TiNH MO CUA MO HINH

M0 hinh da dugc dua ra & trén, trude hét, mang dic tinh cau tric cua mot phan mém hién
dai - img dung la mét hé thong bao gébm nhiéu Component khac nhau nam rai rac trén cac may
trong mang. Nhu viy, van dé khoang cach da dugc giai quyét.

Ap dung mb hinh c6 thé xay dung mét hé thong tinh toan song song hiéu qua. Vi du, dbi
tuong ASo c6 thé dugc bd tri & trén mdt may tinh khac v6i may tinh dang chay Component
Server, va ciing c6 thé chay trén may tinh Client.

Cau triic dd néu ra thuc hlen theo nguyén tic phén cich cic Component thude vé thiét bi
v6i cac Component thuge vé Software, nhur vdy, khi thay dbi trong hé thong thiét bj thu thap
dir liéu va dleu khién thi khong cén phai sita d6i cic Component thugc vé Software va ngugc
lai khi nang cép phién ban (vi dy, thém vao Component céc Interface méi) ciia Component thi
khong anh hudng gi dén hoat dong cua thiét bj.

Van dé mé cia md hinh dugc boc 16 16 nét nhét 1a phin mém duge céu thanh tir nhiéu

Component khac nhau va cac Component déu cung cép cac Interface dé cho céc thanh phén
khéc c6 thé truy cap va diéu khién Component.

5. KET LUAN

M6 hinh khéi niém da dugc dua ra ¢ trong bai bao la mgt mé hinh mang tinh da chirc
nang. Trén co s& m6 hinh nay cé thé xay dung 1én cic Component cua cic phan mem I-IMI
SCADA va Driver cho céc thiét bj thu thép dur liéu va diéu khién. Tirc 13 tir cdp thap nhit cho
dén cép cao nhat trong hé théng diu khién da cap hién dai. Mdi Component phai chira trong
minh mét Dlspatcher va chinh né diéu khién tit ca céc truy cép tr bén ngoai. Céc truy cap déu
théng qua cac Interface mé ra cho thé gii bén ngoal biét, thich nghi va hoa nhap Co nhu vay
thi cong viéc tich hop hé thong cia cac chuyén gia trong linh vye tu dong hda cong nghiép tir
day duoc dé dang va nhe nhém hon.
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A CONCEPTUAL MODEL FOR DISTRIBUTED SYSTEMS OF DATA
ACQUISITION AND CONTROL

Truong Dinh Chau, Nguyen Duc Thanh, Luong Van Lang
University of Technology, VNU-HCM

ABSTRACT: The Supervisory Control and Data Acquisition (SCADA) is one of
components of hierarchical control systems. This article focuses on offering a conceptual
model for distributed systems of data acquisition and control on the basis of functional
estimations, structural, advantageous and disadvantageous analyses of SCADA systems
existing in industrial automation. The behavior and the interaction between components in the
model are also described. Lastly, the open features of offered model in the article are listed.

Keywords: SCADA, OPC, component-oriented programming, open system
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