NGHIEN CUU PHAT TRIEN HE THONG PO VA PIEU KHIEN NHUNG
TREN CO SO MANG ETHERNET VA GIAO THUC TCP/IP

Phan Minh Tan, Vi S§ Théng, Pham Ngoc Minh, Pham Thuong Cat.
Phong cong nghé tu dong hoa - Vién cong nghé thong tin
Tel. 8363484, Fax. 8363485, e-mail: ptcat@ioit.ncst.ac.vn
Pham Minh Tri - Pai hoc cdng ngh¢ Nanyang - Singapore

Tém tit: Bai bao giéi thiéu cac két qua nghién ciru va xay dung “Hé théng do va diéu khién nhung
trén co s¢ mang Ethernet va giao thitc TCP/IP” thude dé tai KC.03.13. Piy la hé thong
mang nhing cho do va kiém tra thong minh cac diy chuyén san xuit tw dong hoa sir dung
thiét bi do diéu khién xa da kénh EPPK. H¢ théng c6 kha niing trao ddi thong tin 16n voi
toc dd cao. Thiét bi do diéu khién xa da kénh EPPK c6 khi ning tinh toan cac thuit xir 1y
thong minh, c6 do bén hoat dgng trong mé6i trlr(rng cong nghiép va kich thuéc gon nhe, tiéu
it nang lwong véi gia ca canh tranh so véi cac thiét bi nhép ngoai. Chuong trinh giao dién
Kkiém soat trén may chi EMON c6 kha niang hdi thoai, ¢6 nhiéu céng cu tro gitp va nhin
dir liéu cia nhiéu thiét bi do xa da kénh EDDK qua mang Ethernet. H¢ thong ¢6 kha nang
ng dung rit rong, tir cac diy chuyén sin xuit tw dong hoa dén cac wng dung chuyén dung
cho an ninh qui")c phong.

1. Giéi thiéu chung

Vi su phat trién ctia cong nghé thong tin cac thiét bi do luong va kiém tra phuc vu cho
céc day truyén ty dong hoa san xuit ngay cang thong minh hon. Sy phat trién cta cac
thé hé do va diéu khién di 1én tir thé hé co khi, dién, do dién tir vi mach roi, st dung céc
vi xtr Iy cAp thap dén thé hé cac thiét bi do, dau do théng minh cé cac vi xir Iy cap cao,
may tinh nhung véi cac thuat xur Iy hién dai, c6 kha nang tu suy dién, nhé va két ndi
mang toc d cao. Céac thiét bi hé thong do diéu khién thong minh nay bao dam két qua
do chinh xac, khir dugc nhiu va kha niang phén tich xir 1y tong hop s liéu phong ph,
¢6 nhiéu chirc nang ma cac thé hé thlet bi trude khong ty dong xur 1y duoc.

Cac day chuyen san xudt c6 nhu cau Ve do luong va kiém tra cac thong sO va trang thai
ctia hé théng. Cac day chuyén san xuat co do tu dong hoa cao cang can dén cac thiét b
va hé théng do kiém tra thong minh dugc két ndi mang va c6 kha nang xir Iy nhidu sd
lidu do tir nhidu cam bién & nhiéu vi tri khac nhau. Céc thiét bi do kiém tra xa hién hanh
thuong sit dung chuan truyén ndi tiép RS422/485 vé6i tbe do thap. Su phat trién cua
cong nghé thong tin da dwa téc d6 truyén tin qua mang Ethernet 1én dén 10-100Mbps
gap hang tram lan tc do truyén qua cong nbi tiép RS232. Ching t6i dd ap dung cong
nghé mang Ethernet d& xdy dung “Hé thong do va diéu khién nhing trén co s& mang
Ethernet va giao thirc TCP/IP” phuc vu cho tich hop cac hé thong do va diéu khién xa
cac qua trinh cong nghé. Hé théng nay c6 nhleu kha nang xt Iy manh hon cac hé thong
truyén qua cong nbi tiép hién hanh. Nhu cau st dung hé théng nay 1a 16n vi n6 thay thé



dugc viéc phai dung cac mang LAN vin phong to, cong kénh phuc vu cho cac hé thong

do va diéu khién.

Hé théng nay bao gom:

- Thiét bi do xa da kénh EDPK c6 kha ning ndi ghép truc tiép v6i cac dau do cong
nghié¢p nhu cdp nhiét, mV hoac qua cac chuén 4-20mA, 0-10V, kha nang xu 1y tin hiéu
manh va phan mém xur 1y tinh toan c6 thé thay doi, nap lai tir xa qua mang Ethernet
toc d6 10-100MHz.

- Thiét bi EPPK duoc ché tao trén cong ngh¢ nhung PC/104, c6 dung lugng bd nho
RAM, bo nhd FLASH 16n va c6 kha ning két ndi mang Ethernet véi giao thic
TCP/IP.

- EBDK c¢6 chuong trinh tao méi truong va cac chic nang TCP/IP va thu vién cac thuat
diéu khién.

- Chuong trinh giao dién kiém soat trén may chi EMON c6 kha nang hoi thoai va nhan
dit lidu ciia nhiéu thiét bi do xa da kénh EPPK ciing qua mang Ethernet. Chuwong trinh
¢6 giao dién than thién voi ngudi sit dung cho phép phat trién cac tmg dung toan cuc
cling nhu thay dbi chwong trinh xt 1y cho timg thiét bi EDDK.

Mang Ethernet 10-100 Mb/s
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- Phan mém EMON dugc phat trién chay trén may PC c6 du cac chic nang thu thap
xtr Iy dir liéu cua cac EPDK tir xa. Ngoai ra, nd c6 thé thay doi, nap lai cac chuong
trinh xir 1y tai chd ctia cac EPPK.

- Cac may tinh EMON cai hé diéu hanh Win98 st dung giao thirc TCP/IP.

Kha ning tng dung cua hé thong rat rong, tir cac day chuyén san xuat ty dong hoa dén

cac ing dung chuyén dung cho an ninh quéc phong. Chuong trinh giao dién EMON cho

phép ngudi st dung phat trién cac ing dung riéng ciia minh mot cach dé dang.

Uu diém cta hé théng:

-Hé thdng do diéu khién xa c6 kha ning trao doi thong tin 16n véi tbe do cao so véi cac
mang fieldbus hién hanh.

-Thiét bi do diéu khién xa EDPK c6 kha ning tinh toan cac thuat xtr Iy thong minh, co
d6 bén hoat dong trong méi trudng cong nghiép va kich thudc gon nhe, tidu it ning
Iuong hon, ré tién hon so v&i cac thiét bi do luong thu thap dir li€u tir xa nhap ngoai
hién hanh.

-Hé théng phan mém béng tiéng viét phu hop cho cac ing dung & Viét Nam.



2. Vi sao chon mang cuc b Ethernet va giao thirc TCP/IP

Mang cuc bd (LAN-Local Area Networks) 14 hé truyén thong téc do cao dugc thiét ké
dé két ndi cac may tinh va cac thiét bi xir Iy dit liéu khac cung hoat dong véi nhau trong
mot khu vuce dia ly nho nhu mot tang cua toa nha hodc trong mot toa nha. Cac thiét bi
gan v6i mang LAN déu dung chung mét phuong tién truyén tin d6 1a day cap. Viée két
ndi cac may tinh va EDBK v6i mét day cap duge dung nhu mét phuong tién tmyen tin
chung cho tat ca cac mdy. Cong viéc két noi vat 1y vao mang dugc thuc hién bang cach
cam mét card giao tiép mang NIC (Network Interface Card) vao trong may tinh, vao
EPPK va nbi n6 véi cap mang. Sau khi két ndi vat ly da hoan tat, quan ly viéc truyén
tin gilta cdc may trén mang tuy thudc vao phan mém mang.

Mang truyén s lidu Ethernet cho phép dua vao mang cac loai may tinh khac nhau. Nho
céc tién bo k¥ thuat ngudi ta c6 thé xay dung Ethernet ma khong can phai boc/bao vé
cap dong truc. D6 1a Ethernet véi cap day xoan doi (twisted pair), (con goi la cap loai 5-
Cat5) ré hon va dé cai dat hon cap ddng truc. Loai cap nay co 8 soi day nbi vao bo ndi
RJ45. Mbdi may tinh dugc nbi vao Hub cta Ethernet bang cap ddy xoin d6i nhu hinh
sau:

HUB Cép day xodn doi

| PC
PC

Hub 1a mét trong nhiing yéu td quan trong nhat ciia mang LAN. bay 1a diém két ndi day
trung tAm cla mang, tat ca cac tram trén mang LAN dugc ket noi thong qua Hub. Mot
Hub thong thudng c6 nhiéu céng ndi véi ngudi sir dung dé gin may tinh va cac thiét b
khac ( & day 1a EDDK). Mdi cong hd tro mot bo két ndi ding cap diy xodn d6i tir mdi
tram ciia mang. D dai cyc dai cua cap mang tur may t61 Hub la 100m.

Ngay nay cac nha san Xudt da cho ra doi Ethernet tbc do cao (Fast Ethernet) str dung
day xoan doi Cat5, tdc do truyén co thé 1én t61 100Mbps. Pé co thé chap nhan ca duong
truyén 10 1an 100Mbps, cac nha san xuat di cho ra Ethernet 2 toc d6 (Dual-speed
Ethernet) hay 10/100 Ethernet, ap dung cho bd giao tiép mdy tinh ciing nhu cho Hub.
Mic du thiét bi 10/100 hoi dt hon, nhung né ngay cang tré nén rat phd bién. Cac thiét
bi hai téc do rat hitu dung trong qua trinh chuyén tiép tir ki thuat 10Mbps sang ki thuat
100Mbps. Ly vi du mot may tinh co cac giao tiép 10/100, khi dugc nbi véi 1 Hub 10
Mbps, ca 2 s& truyén/nhan dit liéu ¢ toc d6 10Mbps. Khi dugc nbi véi Hub 100Mbps, ca
2 s& nhén ra toc 6 méi va truyén/nhan véi tbe dd 100Mbps Toc do truyén tr dong duoc
xac dinh ma khong can phai cau hinh lai phdn mém ciing nhu phdn ctng. Sir dung céc
vu diém trén cia mang Ethernet, chiing t6i xdy dung c4u hinh phin cimg cua “Hé thong
do va diéu khién nhung trén co s mang Ethernet” nhu hinh 1:
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Hinh 1: Sir dung 2HUB mic ndi tiép

bé thong tin lién lac gitta cac may trén mang Ethernet dugc tin cdy, nhanh, manh, mém

déo, dé phat trién va c6 kha nang két ndi vao mang Internet, thi viéc lya chon hé diéu

hanh, Iya chon giao thirc truyén va xdy dung hé thong phan mém cho méy chi (HOST)
va thiét bi EDPK rat quan trong.

+ Hé diéu hanh cia may chi: Win98, Win2000, WinNT la cac hé Windows thong dung
¢6 sin cac giao thic TCP/IP chay trén mang Ethernet va ¢ san kha niang két ndi vao
Internet.

+ Hé diéu hanh cia EDDK: Hé diéu hanh co ban, rat 6n dinh, rat phu hop véi cac may
tinh nhé Pentium! hodc 386, chiém it bd nhd, rat phu hop véi thiét bi nhung EDPDK
khong ¢6 ban phim man hinh va c6 ché d6 Watchdog. Tuy vay hé nay khong co sin
giao thirc TCP/IP nén chung t6i phai tu xdy dung liy. Chung t6i dé tao ra méi trudng
TCP/IP trén nén DOS va cac ham dudi dang thu vién phin mém, ngudi sir dung khong
can phai tim hiéu nhiing ric rbi cua giao thie TCP/IP.

+ Giao thirc truyén TCP/IP: bay la giao thure thuong dung nhit hién nay dé két nbi gitra
cac may trén mang cuc b, két ndi voi mang khac hodc két nbi v6i Internet. Sau day
chung ta tim hiéu ki hon vé giao thirc nay.

= TCP/IP
Dé thong tin lién lac gitta cac may ngudi ta quy dinh mot giao thuc 1a TCP/IP
dic ta cac chi tiét, cach thic ma cac may tinh lién lac v6i nhau ciing nhu cac quy wéc
cho cac mang ndi voi nhau va dinh tuyén giao thong. N6 ciing c¢6 thé ding chi dé lién
két mang trong mot cong ty, mot nha may,... khong nhét thiét phai ndi két voi cac mang
khac bén ngoai.
Pia chi IP: Tat ca EDDK déu sir dung dia chi IP chuan ban 4 sb. Dia chi IP 1a dia chi
logic dugc gan cho 1 mdy trén mang riéng. Mobi may trén mang TCP/IP da dugc gan
moét dia chi IP dé cho n6 c6 thé truyén voi cac may khac. Trong dang vat li thi dia chi IP
1a s6 binary 32 bit. Tuy nhién & muc ngudi sit dung, dia chi IP hau nhu luén ludn biéu
dién trong dang dé doc hon goi 1a ) thap phan cé chdm. Vi dyu 10.10.3.100 1a dia chi IP
dugc viét trong dang thap phan c6 chdm. Cac chdm ¢ day 1a cac chdm thap phéan, phuc
vu ranh gidi 4o cua 4 byte tao ra gia tri binary 32 bit. 4 byte dd dugc biéu dién dudi
dang thap phan.



Khi xuét xuong mdi EPPK déu duogc gan 1 dia chi IP mac dinh. Vi du EDDKI1 ¢6 dia
chi IP 1a 10.10.3.1 v¢i tén la EDBK1, EPDK2 c6 dia chi IP 1a 10.10.3.2 v¢i tén la
EPDK2. Khi xdy dyng mang, ngudi st dung c6 thé dat lai IP nay trong chuong trinh
EMON qua mang Ethernet, sao cho mdi EDDK c6 1 dia chi khac nhau.

Vi du mang Ethernet do va diéu khién nhung ¢6 2 EDDK va 2 EMON nhu sau:

EMONI -a l EPDK1

1P:10.10.3.33 i/[ D/ IP: 10.10.3.1
> : EDDPK2 é’ """ 4)
Cép day xodn doi P 10.103.2 Dau do
EMON2 HUB S
1P:10.10.3.34 m\

3. May tinh chu v6i chwong trinh EMON

Heé thdng c6 thé nhan dugc 4 may tinh chu trén mang dé cai chwong trinh EMON.,
Cau hinh cia mdy tinh can co:

-Pentium?2 hodc tuong duong trd 1én. - Hé diéu hanh Win98 trg 1én

-RAM 64 Mb tré lén - Card mang khdi tao trong Windows
-Trén dia cing can trén 20Mb vo6i giao thiec TCP/IP

- Man hinh Toush Screen hodc man hinh thudong

Chwong trinh EMON

Chuong trinh ¢6 cac chiic nang chinh sau:

LCanfig jgjgﬁraph Diagram Meazure Report EDDE. Yiew ‘window Help
(Xem chi tiét & bai bao “Thiét ké va phat trién chuong trinh giao dién EMON32 cho hé
thong do va dicéu khién qua mang Ethernet”)

4. Thiét bi do va diéu khién nhing EPPK

Chung t6i dd ché tao thiét bi do va diéu khién nhing e®®k sir dung céng nghé nhing

PC/104. \
Phan curng ciia EDDK

+ PC/104 Pentium, 133MHz, 330MHz
32Mb RAM, 32Mb FLASH
Chip mang Realtek 8139 —
RERv e e Connector RJ45-cap day xoan doi
N e e oGO + Analog Input V, mA, 12bit,24kénh
+ Analog Output V/mA, 12 bit 2kénh
+ Digital /O TTL  16/8
+ Co Timer 16,24bits
+ C6 phdi ghép dau do cap nhiét do, mV
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Phéan mém ciia EDDK
+ H¢ diéu hanh DOS6.2
+ Ngon ngit 1ap trinh C, C++
+ Chuong trinh tao méi trudng theo chuin cua giao thire TCP/IP trén DOS, ¢6 cac 1énh
chinh dé truyén trén mang Ethernet sau:
- Nhan tén va dia chi IP cia PC/EMON
- Nhén tén va dia chi IP cuia EDDK do EMON dat lai
- Nhan thoi gian do EMON giri dé dong bo lai thoi gian
- Nhan t&p ung dung mdi, dugc nap lai tt EMON va cho chay tép nay
- G s6 ligu thoi gian thyc theo yéu cau cia EMON
- Gri toan bo sb liéu luu trén dia theo yéu ciu cia EMON
+ Co thu vién trg giup nguoi st dung
- Luu s6 liéu 1én dia cting theo mot khoang thoi gian dat trudc
- Loc bac 1 theo ty 1€ mong mubn
Cac thuat diéu khién: PID...
C6 thé thém cac thuat riéng cia ngudi sir dung

5. Két ludn

“Hé thong do va diéu khién nhung trén co s6 mang Ethernet va giao thac TCP/IP” da
sir dung nhiing c6ng nghé tién tién hién nay. Cong nghé nhing PC/104 tao ra phan cing
cua thlet bi vimg chic, gon, nho, chiu dugc rung, séc. Cac modul CPU, AD, DA, DIO..
lai rat da dang va phong pht nén kha nang lya chon dé dang. Mang cuc bd Ethernet 1a
mang thong dung nhit hién nay, dat toc do 100Mbps nén dir liéu thoi gian thyc trén
mang ciing rat nhanh. Giao thac TCP/IP 13 _giao thirc chinh cua Internet nén hé thong
theo giao thirc nay s& thuan loi khi phat trién thanh hé théng do xa qua Internet. Phan
mém cua thiét bi EDDK d3 cung cip tit ca nhitng phan can thiét vé giao thire TCP/IP va
tao ra moi trudng trén DOS, nén nguoi sir dung rat d& dung vi chi can 1ap trinh phan
mg dung. Chuong trinh EMON chay trén cac may PC thong thudng trén hé diéu hanh
Windows rat phd cip hién nay. Chuong trinh cung cdp rat nhiéu cong cu dé giam sat
toan bo hé thong theo thoi gian thuc. Chuong trinh lai d& cai dat, d& dung, va dap tng
dugc cac yéu cau cia ngudi st dung.

“H¢ thdng do va diéu khién nhing trén co s mang Ethernet va giao thirc TCP/IP” v&i
cac cong nghé phan cung tién tién, phin mém theo chuin qudc té, dé sir dung, gia thanh
thap hon so v6i nhap ngoai rt cé trién vong dugc tmg dung rong rii trong nudc.

Tai liéu tham khio: Cac tai liéu lay trén Internet
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