Tap chi Tin hoc va Piéu khién hoc, T.21, S.1 (2005), 1-9

HE THONG NHUNG VA SU PHAT TRIEN
CUA CONG NGHE THONG TIN

PHAM THUONG CAT

Vién Cong nghé thong tin

Abstract. We are currently in the post-PC era after the boom of the mainframes in 1960-1980
and of the PC-Internet in 1980-2000. This era is expectedly from 2000 to 2020 and for the ambient
intelligent where embedded systems play the core role creating the third innovative development wave
in Information Technology (IT) and Telecomunication.

One fact is that the market for embedded systems is about 100 times as big as that for PCs. PCs
and Internet are the visible part of IT whereas its hidden part, which is constituted of 99% of the
worldwide processors, in the embedded systems has not received much attention.

The fast development of technologies such as microelectronics, micromechatronics and biotech-
nology has resulted in many new applications and products of which nanotechnological chips play the
basic roles in the fundamental movement of I'T and Telecommunication. The devices and products
are required to have more user-friendly functionalities and to be at improved “intelligent levels”. This
points out the needs and the importance of the embedded systems in the national economy.

Developing embedded systems and embedded software has been one of the key R&D directions
in many countries especially in this post-PC era. In Vietnam, it has not received enough attention,
though. The government, the industries, the research institutions and the universities in Vietnam
should adjust their development strategies in IT and Telecommunication to catch up with other
countries in the region as well as in the world during the ongoing and inevitable economically-merging

process.

Tém tat. Hién nay ching ta dang & thoi dai hau PC sau giai doan phét trién cia mdy tinh lén
(mainframe) 1960-1980, va su phét trién cia PC-Internet giai doan 1980-2000. Giai doan hau PC-
Internet nay dwoc du dodn tir nam 2000 dén 2020 13 giai doan cia méi trudong thong minh ma hé
théng nhing 14 ¢6t 161 va dang 1am nén 1an séng déi méi thi 3.

Mot thue té khich quan 13 thi truong cia cic hé thong nhiing 16n gap khoang 100 lan thi trudng
ctia PC, trong khi dé chiing ta méi nhin tha'y bé néi ciia cong nghé thong tin 13 PC va Internet con
phan chim ciia céng nghé thong tin chiém 99% s6 processor trén toan cAu nay nam trong cic hé
nhing thi con it dwoc biét dén.

Sttc day cla cong nghé dwa cong nghé vi dién tir, cong nghé vi co dién, cong nghé sinh hoc héi
tu tao nén cdc chip clia cong nghé nano, 1a nén tdng cho nhitng thay déi co bén trong cong nghé
thong tin va truyen théng. Strc kéo cia thi truong doi hdi cdc thiét bi phai ¢é nhiéu chirc ning than
thién véi ngudi ding, ¢é mic dé thong minh ngay cang cdi thién dwa dén vai tro va tam quan trong
cla cic hé théng nhing ngay cang cao trong nén kinh té quéc dan.

Phét trién cdc hé nhing va phan mém nhiing 1 quéc sdch clia nhiéu quéc gia trén thé gisi, nhat
la vao giai doan hau PC hién nay. O nude ta dang tiéc Iinh vuc nay da bi lang quén. Chinh phi, céc
nganh cong nghiép, cdc vién nghién ctru, trudmg dai hoc cia Viet Nam can xem xét lai chién luoc
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phét trién cong nghé thong tin va truyén thong ciia minh va ¢é nhirng diéu chinh phit hop dé ¢é thé
theo kip, it ngan khoang cich tut hau déi véi cdc nuée trong khu vire va trén thé gidi trong qud

trinh hoi nhap nén kinh té toan ciu khong thé tranh khdi hién nay.

1. HE THONG NHUNG LA Gi?

Theo dinh nghia cia IEEE thi hé théng nhing 13 moét hé tinh todn nam trong sin pham,
tao thanh mot phan cia heé thong 1é6m hon va thuwe hién mot s6 chire ning cia hé thong.

Né6i mot cadch dom gian, khi mét hé tinh toan (cé thé la PC, IPC, PLC, vi xit ly, vi hé
théng, DSP...) dwoc nhiing vao trong mot san pham hay mot hé théng va thuc hién mét s6
chitc nang cu thé cia hé théng thi ta goi dé 1 mot hé théng nhing. Vi du quanh ta cé rét
nhiéu san pham nhing nhw 16 vi séng, néi com dién, diéu hoa, dién thoai di dong, 6 t6, may
bay, tau thiy, cdc dau do co cau chap hanh thong minh... Ta c¢6 thé thay hién nay hé thong
nhiing ¢6 mat & moi lic moi noi trong cuodc song cia chiing ta.

Céc nha théng ké trén thé giéi da thong ké dwoc rang s6 chip vi xit 1y & trong cdc mdy
PC va céc server, cic mang LAN, WAN, Internet chi chiém 1% tong s6 chip vi xit 1y ¢6 trén
thé gigi. 99% s6 vi xit Iy con lai nam trong cac hé théng nhiing.

Nhu vay cong nghe thong tin khong chi don thuin 14 PC, mang LAN, WAN v Internet
nhw nhiu nguoi thiromg nghi. 6 chi 1 be noi clia moét tang bang chim. Phan chim cia cong
nghé thong tin chinh 14 cdc tng dung cia cac hé nhing ¢é mit trong moi nganh nghé cla doi
song xa hoi hién nay.

Céc hé nhing dwoc tich hop trong céc thiét bi do lwong dieu khién va cdc san pham co
dién tir tao nén dau nao va linh hon cia san pham.

Trong céc hé nhiing, hé théng diéu khién nhing déng mot vai tro hét sitc quan trong.

Hé dieu khién nhing 14 hé thong ma mdy tinh dwoc nhing vao vong diéu khién cia san
pham nham dieu khién mot ddi twong, dieu khién mot qué trinh cong nghé dap ng cic yéu
cau dat ra. Hé théng dieu khién nhing ldy thong tin tir cdc cam bién, xit Iy tinh todn céc
thuat dieu khién va phat tin hiéu diéu khién cho céc co cau chap hanh.

Khéac véi cac hé thong dieu khién ¢ dién theo nguyeén 1y thiy lwe, khi nén, ro le, mach
twong tu, hé dieu khién nhing la hé théng diéu khién s6 dwroc hinh thanh tir nhitng nam 60
clia thé ky truéde dén nay. Truéde day cdc hé dieu khién s6 thwong do cédc mdy tinh 16n ddm
nhiém, ngay nay chitc nang dieu khién s6 nay do cdc chip vi xir 1y, cdc hé nhing da thay theé.
Phan mém diéu khién ngay cang tinh xdo tao nén dé théng minh cia thiét bi va ngly cang
chiém ty trong 16n trong gid thanh cia thiét bi.

Nhur vay khong phai tat ca cdc san pham do lwong va dieu khién deéu la cdc hé nhing.
Hién nay ching ta con gap nhiéu hé théng dieu khién tu dong hoat dong theo nguyeén tic co
khi, thuy luc, khi nén, role, hodc mach twong tu.

Nguwoc lai phan 1é6m céc san pham co dién tir hién nay déu ¢é nhing trong né cac chip vi
xit 1y hoiic moét mang nhing. Ta biét rang co dién tir 1 suw cong nang cla céc cong nghé co
khi, dién tit, dieu khién va céong nghé thong tin. Su phdi hop da nganh nay tao nén sw vwot
troi cla céc san pham co dién tir. San pham co dién tir ngay cang tinh xdo va ngay cang
théng minh ma phan hon cia né do cdc phin mém nhing trong né tao nén. Céc sin pham
co dién tir 1 cdc san pham c6 it nhat mot qua trinh co khi (thuomg la mét qud trinh chuyén
dong), 1a doi twong dé diéu khién do vy céc san pham co dién tir ngay nay thuomg cé cic
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hé nhiing trong né nhung nguoc lai khong phai hé théng nhing nao ciing 13 mot hé co dién
.

biém qua su phét trién cia may tinh ta thay né da trai qua 3 giai doan. Giai doan 1960
1980 13 giai doan phat trién clia mdy tinh 16n va may mini (main frame va mini computer)
véi khoang 1000 chip/mdy va moéi mdy cé khodng 100 ngudi ding. Giai doan 1980-2000 i
giai doan phét trién cia may PC véi s6 chip vi xit Iy khodng 10 chip/may va théng thuong
1 may cho mot ngudi str dung. Thoi dai hau PC (Post-PC era) la giai doan ma moi do dung
déu c6 chip, trung binh 1 chip/mét may va s6 mdy dung cho mot nguwoi lén dén hon 100 mdy.
Giai doan hau PC duoc du béo tir 2001 dén 2020 khi céc thiét bi xung quanh ta déu dwoc
thong minh héa va két noi véi nhau thanh mang tao thanh méi trudng thong minh phuc vu
cho con nguoi.

biém qua vé chirc nang xir 1y tin & PC va & céc thiét bi nhing, ching cé nhirng nét khac
biet. Béi véi PC va mang Internet chirc nang xit 1y dang dwoc phét trién manh & céc linh
vic nhu thwong mai dién tir, ngdn hdng dién ti&, chinh phu dién tir, thu vién dién tir, dao
tao tir xa, bdo dién tir... Céc rng dung nay thuomg st dung may PC dé ban, mang WAN,
LAN hoat dong trong thé gigi do. Con ddi véi cac hé nhiing thi chirc ning xit 1y tinh toan
duoc ing dung cu thé cho cic thiét bi vat Iy (thé gigi that) nhwr mobile phone, quan 4o thong
minh, cac do dién tir cam tay, thiét bi y t&, xe 6 t0, tau té¢ hanh, phwong tién van tai thong
minh, may do, dau do co cdu chap hanh théng minh, cdc hé thong diéu khién, nha thong
minh, thiét bi gia dung thong minh...

2. CAU TRUC, PAC TINH, PHUONG PHAP THIET KE
VA XU THE PHAT TRIEN CUA CAC HE NHUNG

Céc hé nhing 14 nhirng hé két hop phan cimg va phian mém mot cach t6i wu. Mot s6
dic trung co ban cia hé nhiing 13 ngoai tinh chuyén dung né con bi rang budc vé hoat dong
trong ché do thoi gian thuwe, han ché vé bo nhé, nang lwong va gid thanh ma lai doi héi hoat
dong tin cay va tiéu tén it nang lwong.

Céc hé nhiing rat da dang va c6 nhiéu kich ¢&, kha ning tinh todn khdc nhau. Vi du déi
véi mot bo dieu khién tir xa chi can téi do tinh toan 100 KIPS va bo nhé vai KB, d6i véi
thiét bi diéu khién can téc do 1 MIPS, 1 MB bo nhé va déi véi cdc hé nhing quan s téc do
xtt 1y ¢6 thé 1én dén 1 GIPS, téc do truyen 1 GB/sec va 32 MB bo nhé.

Ngoai ra céc hé nhing thuong phai hoat dong trong méi truong khac nghiét ¢6 do néng
am, rung x6c cao. Vi du dé la céc hé diéu khién cédc mdy diesel cho tau bién, cdc thiét bi
canh bao chdy né trong ham 1o.

Céc hé thong nhing 1én thudong 13 cidc hé ndi mang. O may bay, tau va tru thuong cé
nhiéu mang nhing két ndi dé kiém soat hoat dong va dieu khién. Trong 6 t6 hién dai c6 dén
trén 80 nit mang két ndi cic dau do co cau chap hanh dé bdo ddm 6 t6 hoat dong an toan
va, thodl mai cho ngudi st dung.

Thiét ké cAc hé nhing:

Thiét ké cac hé théng nhiing la thiét ké phan citng va phan mém phdi hop bao gom nhitng
buédc sau:

+ Mo hinh héa hé thong: M6 ta cdc khoi chitc niang véi cdc dic tinh va thuat todn xir 1y.
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+ Chi tiét hda cic khai chirc nang.

+ Phan bé chitc nang cho phan ciing va mém (HW-SW). (Phan bd cic chitc nang chi tiét
dwoc thue hién bang mach citng hay xir 1y bang phan mém trén chip chuyén dung hoic
vi Xt 1y).

+ Dong bo hoat dong cia hé thong bao gom: xéac dinh chitc nang hoat dong thit tw thoi
gian cho tirng modun. Van dé nay rat quan trong khi c¢é nhiéu moédun chuwong trinh sir
dung chung mot tai nguyén phan cing.

+ Cai dat cdc chire ning thiét ké vao phan ctimg (hardware) va phan mém (software) hoic
phan nhao (firm-ware).

Céch thiét ké co dién la céc chitc nang phan mém (SW) va phan ctimg (HW) dwoc xic
dinh truéce roi sau dé cdc bude thiét ké chi tiét dwoc tién hanh mot cach doc lap & hai khai.
Hién nay da s6 cac hé thong tu dong héa thiét ké (CAD) thuong danh cho thiét ké phan
cing. Céc hé théng nhiing st dung dong thoi nhieu cong nghé nhw vi xit 1y, DSP, mang v
céc chuan phdi ghép, protocol, do vay xu thé thiét ké cdc hé nhing hién nay doi héi ¢é kha
ning thay déi mém déo hon trong qué trinh thiét ké hai phan HW va SW. Dé cé dwoc thiét
ké cudi cung t6i wu, qué trinh thiét ké SW vd HW phdi phdi hop véi nhau chit che va cé
thé thay doi sau moi lan thir chite nang hoat dong tong hop.

Thiét ké cic hé nhiing doi héi kién thirc da nganh vé dién ti, xit Iy tin hiéu, vi xi 1y,
thuat dieu khién va lap trinh thoi gian thue.

Xu hwéng phéat trién cia cAc hé nhing:

Sau mdy tinh I6n (mainframe), PC va Internet thi hé thong nhing dang la lan séng doi

m&i thir 3 trong cong nghé thong tin va truyen thong.

Xu hwéng phat trién cia cdc hé théng nhiing hién nay 1a:

+ Phan meém ngay cang chiém ty trong cao va da trd thanh mot thanh phan cau tao nén
thiét bi binh dang nhw cac phan co khi, linh kién dién tir, linh kién quang hoc...

+ Céc hé nhing ngay cang phitc tap hon dap ing cic yéu cau khat khe ve thoi gian thu,
tiéu it nang lwong va hoat déng tin cdy 6n dinh hon.

+ Céc hé nhing ngiy cang c6 do mém déo cao dap Ung cdc yéu cau nhanh chéng dua san
pham ra thwong truong, ¢é kha nang bao tri tir xa, ¢6 tinh ¢4 nhan cao.

+ Céc hé nhing ngay cing c6 kha ning hoi thoai cao, ¢6 kha ning két ndi mang va hoi
thoai dwoc véi cdc dau do co cau chap hanh va véi ngudi st dung.

+ Céc hé nhing ngay cang c6 tinh thich nghi, tw t6 chitc cao cé kha ning téi cau hinh
nhw mét thue thé, mot tic nhan.

Céc hé nhing ngay cang cé kha nang ti€p nhan ning lwong tir nhieu nguon khic nhau
(4nh sdng, Tung dong, dién tir trwomg, sinh hoc...) d€ tao nén cic hé thong tu tiép nhan nang
lwong trong qua trinh hoat dong.
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Nhirng thdch thicc va cdc van dé ton tai cia cdc hé nhing:

Hé thong nhing hién nay con phai doi mat véi cdc van dé sau:

- Do phitc tap cia su lién két da nganh phdi hop cing - mém.

- D6 phitc tap ciia hé théng tang cao do né két hop nhiéu linh vic da nganh, két hop
phan ciing - meém, trong khi cdc phwong phap thiét ké va kiém tra chwa chin muoi. Khoang
cach gitra 1y thuyét va thue hanh 1ém va con thiéu cac phwong phap va 1y thuyét hoan chinh
cho khdo st phan tich toan cuc cdc hé nhing.

- Thiéu phwong phdp tich hop t6i wu gitta cdc thanh phan tao nén hé nhing bao gom 1y
thuyét dieu khién tw dong, thiét ké may, cong nghé phan meém, dién ti, vi xit 1y, cdc cong
nghé ho tro khéc.

- Théch thitc déi véi do tin cay va tinh mé ciia hé thong.

Do hé théng nhiing thuwdmg phai hoi thoai véi moi tredong xung quanh nén nhiéu khi gip
nhirng tinh hudng khong dwoc thiét ké trude dé dan dén hé thong bi loan. Trong qué trinh
hoat dong mot s6 phan meém thudong phai chinh lai va thay ddi nén hé thong phan meém cé
thé khong kiém soat dwoc. D6i véi hé théng mé, céc hang thit 3 dwa cdc mé dun méi, thanh
phan méi vao cling ¢6 thé giy nén su hoat dong thidu tin cay.

3. THOI KY HAU PC (POST-PC ERA)
VA CONG NGHE VI HE THONG SoC (SYSTEM ON CHIP)

Sang thién nién ky nay, sw khdi dau cia cude cach mang vé cong nghée khong day danh
dau mot thoi dai méi, thoi dai hau PC. Thoi dai hau PC 14 sw hoi tu cia mobile phone, cdc
thiét bi tinh todn cam tay va cong nghé truyen thong biang rong.

Internet hién nay chu yéu 1a do PC két néi mang tao nén. Nhung th&i dai hau PC-Internet
(Post-PC-Internet) la thoi dai cia tat cd moi thir quanh ta déu cé thé két ndi Internet dé la
6 t0, mobile phone, ti vi, ti lanh, diéu hoa, 16 vi séng, mady PDA, may ban hang tu dong,
may it tién tu dong...

Thoi ky hau PC 1a thoi ky ¢6 nhitng chuyén bién 1én trong cong nghé bao gom:

+ Chip s& chuyén tir chip linh kién sang chip hé thong cé kha ning két ndi mang va phan

meém manh.

+ Céc hé théng trng dung chuyén dich tir trong tam 14 PC sang trong tam la truyén thong
va tinh toan chuyén nganh.

+ Trong tam thiét ké chuyén sang thiét ké cdc sadn pham tiéu dung cé kha nang két néi
khong day, hoi thoai véi ngudi dung theo ngon ngtr tw nhién, ngén ngtr hinh anh va
ngbén ngtr hanh vi.

+ Gi4 tri dich vu sé chiém ty lé chi chot so véi gid thanh thiét bi két ndi.

Do céc chuyén bién nay, cac thiét bi nhing doi hdi phai dap ing céc yéu ciu sau:
+ (i4 thanh san pham ré.

+ C6 kha ning tai cidu hinh qua mang.

+ C6 tinh chuyén dung cao.

+ Tiéu ton it nang lwong.
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Nhitng buée phét trién 16n tir cong nghé micro sang céng nghé nano va s két hop véi
cadc hé vi co dién, dau do va co cau chap hanh sinh hoc sé tao nén mot moi trwong thong
minh cho loai nguoi. Cdc chip vi hé thong (SoC) trong thoi ky hau PC sé ¢é téi 1000 vi xt
1y va 50 MB memory. Céc chip SoC nay sé& 1a nén tang cia cdc san pham c6 kha nang két ndi
mang WAN-LAN khong day cho céc dich vu thong tin, gidi tri, truyén thong, dinh vi & bat
ctt dau, bat ¢t thoi gian ndo cho tat cd cong dan trén hanh tinh niy. Céc vat dung sé c6 kha
nang nhin, nghe, néi, ¢c6 cdm xidc va nhay bén thich nghi véi yéu cau cia con ngudi.

Thi truwong clia céc chip vi hé thong (SoC) va cdc chip vi heé théng xit 1y tin hiéu hon
hop (MS-SoC: Mixed Signal System on Chip) dang phat trién manh. Nam 2003 doanh s6 ctia
MS-SoC khoang 50 ty USD so véi 350 ty USD doanh s6 linh kién ban dan thi du doan dén
nam 2010 doanh s6 cia céc chip MS-SoC sé lén dén 800 ty USD so véi doanh s6 1000 ty USD
clla cac chip ban dan.

Truée day cdc hé thong thuomg duoc thiét ké trén nén phan ciing 1a PC va phan mém 13
Windows hodc Linux, thi ngay nay s lugng céc hé nén (platform) cho thiét ké cic hé nhing
khodng 25 bao gom: PalmOS, Java, Linux, Brew..., con trong twong lai cdc hé nhing s& dwoc
thiét ké trén cdc chip MS-SoC tao nén cdc platform thiét ké chuyén dung véi s6 lwong sé lén
dén hon 500 loai. Ta cé theé liét ké mot s6 vi du dién hinh nhw platform Raptor II cho thiét
ké camera s6, PXA240 cho thiét ké cac thiét bi PDA, TL850 cho TV s6, BLUECORE cho
cong nghé khong day Bluetooth, CDMA cho mobile phone 3G, Trueradio cho mang khong
dy 802.1Ib 1 BT...

Céc hé MS-SoC sé& c¢é kha niang tai cau hinh va s& la cong cu chi chét cho cdc sdn pham
co dién tir.

Tuy nhién cdc hé thong nhing dwoc thiét ké trén cdc nén MS-SoC ciing con nhiéu thach
thitc, tiéu bieu 1a chira c6 phwong phap luan cho thiét ké t6i wu phéi hop ciing mem (HW/SW
co-design). Ngay cd & My ciung con it dau tw cho cdc nghién ciru ve linh vue nay. Céc cong
ty phai tw may mo tao ra céch thiét ké riéng ctia minh. Mit khéc viéc pho cap toan ciu cac
phuong phép va cong nghé tao chip doi héi phai nang cap co sd ha ting nghién citu phat
trién va kha nang hop téc. Dic biét can phai thuc thi cdc ludt ve bao vé quyen tc gid va
phan mém. Céc hé MS-SoC ciing con can phai ti€p tuc dau tw dé dat dwoc cong nghé hoan
hédo, t6i wu céc chitc nang hoat dong, cé gia thanh ré va tiéu ton it niang lwong.

Moi truong thong minh (Ambient Intelligent):

Coéng nghé ban dan phat trién manh theo xu thé ngay cang ré, tich hop cao, cé kha nang
tinh todn 16m, kha nang két ndi toan cau, kha nang phdi hop véi cée cdm bién va co cau chap
hanh vi co dién va sinh hoc, kha nang giao dién khong qua ban phim dang tao tién dé va co
s& cho sur bling né cua cac thiét bi vat dung thong minh xung quanh con nguoi va day la su
khéi dau cda thoi dai hau PC- moi trueong thong minh.

Céc phan meém nhing trong céc chip vi hé thong niy rat phong phi va c6 do mém déo,
tai st dung cao.

Sttc day cia cong nghé s& dwra cong nghé vi dién tir ti€p can va cong nang véi cong ngheé
sinh hoc tao nén cong nghé nano véi do phite tap giga vao thap nién 2010-2020. Céc chip vi
hé thong MS-SoC vao giai doan nay sé ¢é trén 2 ty transistor, 1000 16i CPU, 100 MB bo nhé
va hoat dong & tan s6 200 GHz.

Vé&i nhirng vi hé thong c6 kha ning tinh todn siéu hang nay viéc thiét ké cac hé nhiing sé
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gap khong it thach thic.

Vén deé thit nhat 1a van de xit 1y song song. Véi toe do xir Iy nhanh céc thiét ké tiép can
dén téc do cia cdc mach twong tur nén doi hdi cau tric mang va chwong trinh dich phai xir
Iy dwoc cdc qud trinh song song trong ché do thoi gian thue. Cdc phuwong phap va cau tric
thiét ké FPGA va ASIC hién nay sé& khong phlt hop ma né dang thay déi tién téi phwong
phdp thiét ké theo cic cong nghé vi hé thong nén (SoC platform based design).

Van dé thit hai 13 d6 phitc tap cia phan mém nhiing. Viéc phét trién dwroc cidc phan mém
nhing cho cdc thiét bi thong minh giai doan hau PC c¢é nhiéu thich thic do do phitc tap
cla su phéi hop ciing mém trén nen céc vi hé thong xit 1y hon hop chuyén dung. Kha nang
tao ra céc IP (Interlectual Property) c6 tinh chuyén d6i cho nhiéu tng dung véi da dang giao
dién, thu tuc (protocols) cing la nhirng van dé con phai dau tu.

Véan deé thtt ba 1a van dé cung cidp niang lwong cho cdc thiét bi cam tay. Trong twong
lai nang lwong cho truyén dir licu sé 1én gap tir 5 dén 30 Iin ning lwong hoat dong cia cac
CPU. Su phdi hop chwa hai hoa gitra nghién ciru dio tao, cong nghiép tw dong thiét ké chip
(EDA) va cdc nha sdn xudt dan dén hiéu qua thap va thoi gian chiém linh thi truomg cham
cla cdc san pham nhing. Dé khic phuc cdc van dé nay cin ddi méi co cau nghién citu -
dao tao phéi hop Vien, Truong véi san xuat cong nghiép. Can thic day cdc nghién ciu vé
hé thong mé lién két da nganh d€ c¢6 thé tao ra céc san pham méi trén nén tang cia nganh
cong nghiép thiét ké tw dong chip (EDA) va cdc kinh nghiém thu nhan dwoc tir cic bai hoc
thue tien cia thiét ké hé thong. Can luu ¥ 13 phai ¢é con ngudi va phwong phép nghién ciru
trude khi mua sam cac cong cu va phwong tién cho nghién citru.

4. CAC HE PIEU HANH NHUNG VA PHAN MEM NHUNG

Khéc véi PC thuwong chay trén nén hé dieu hanh Windows hodc UNIX, cdc hé thong
nhiing ¢6 cac hé dieu hanh nhing riéng cia minh. Céc hé diéu hanh dung trong cdc hé nhiing
ndi tréi hién nay bao gom Embedded Linux, VxWorks, Win CE, Lynyos, BSD, Green Hills,
QNX va DOS.

Embedded Linux hién dang phét trién manh. Nam 2001 hé diéu hanh nay chiém 12% thi
phan cdc hé dieu hanh nhing thl nam 2002 chiém 27% va chiém vi trf s6 1. Hién nay 40%
céc nha thiét ké cac hé nhing can nhic dau tién st dung Embedded Linux cho céc ing dung
m&i cia minh va sau dé méi dén cdc hé diéu hanh nhing truyén thong nhu VxWorks, Win
CE. Céc doi thi canh tranh ciia Embedded Linux hién nay la cdc hé diéu hanh nhiing tu tao
va Windows CE.

S& di Embedded Linux cé s phét trién virot béac 1a do cé sitc hap dan déi véi cac tng
dung khong doi hoi thoi gian thue nhu set-top, cdc hé server nhiing, cdc ung dung gid thanh
thap va doi hoéi thoi gian dwa san pham ra thi treomg nhanh. Mt khac Linux la phian mém
méa nguon mé nén bat ky ai ciing ¢ thé hiéu va thay ddi theo y minh. Linux ciing la mot hé
diéu hanh cé cau tric moédun va chiém it bo nhé trong khi Windows khong cé cic dic tinh
wu viét nay.

Bén canh céc wu diém trén thi Embedded Linux ciing ¢6 cac nhwoc diém sau:

+ Embedded Linux khéng phai l4 hé diéu hanh thoi gian thue nén cé thé khong phit hop
véi mot s6 tng dung nhw diéu khién qué trinh, céc ing dung cé cac yéu cau xir 1y khan
cap.
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+ Embedded Linux thiéu moét chuan thong nhat va khong phai la san pham cia mot nha
cung cap duy nhat nén kha nang ho tro ky thuat it.
Do thi truong cia céc san pham nhiing ting manh nén cic nha san xuat ngay cang st

dung cdc hé dieu hanh nhing dé bao dam san pham c6 sitc canh tranh va Embedded Linux
dang la san pham hé dieu hanh nhing ¢6 uy tin chiém vi trf s6 1 trong nhitng nam téi.
Phdn mém nhing (Embedded Software):

Phan mém nhing la phan mém tao nén phan hon, phan trf tué cia cdc sdn pham nhing.
Phan mém nhing ngay cang c¢é ty 1é gia tri cao trong gia tri cia cdc san pham nhing.

Hién nay phan 16n cdc phan mém nhing nam trong céc san pham truyén thong va céc san
pham dién tir tiéu ding (consumer electronics), ti€p dén 1 trong cdc san pham 6 t6, phwong
tién van chuyén, may méc thiét bi y t&, cac thiét bi nang lirong, céc thiét bi canh bao bao vé
va cdc san pham do va dieu khién.

Dé ¢6 thé ton tai va phat trién, cdc san pham coéng nghiép va tiéu ding cin phai thwong
xuyeén doi méi va ngay cang cé nhiéu chitc nang tién dung va thong minh hon. Céc chiic
niang nay phan 1é6n do cac chwong trinh nhiing tao nén. Phan mém nhing 1a mot linh vue
cong nghé then chét cho sw phat trién kinh té cia nhiéu quéc gia trén thé giéi nhuw Nhat
Ban, Han Quéc, Phan Lan va Trung Quéc. Tai My c¢é nhiéu chwong trinh ho tro cia Nha
nwée dé phat trién cac hé thong va phan mém nhiing. Han Quéc cé nhitng duwr 4n 16n nham
phét trién cong nghé phan mém nhiing nhw cic thiét bi gia dung néi mang Internet, hé théng
phan mém nhiing cho phat trién thanh phé thong minh, dw an phat trién nganh cong nghiép
phan mém nhing, trung tam ho tro cdc nganh cong nghiép hau PC... Han Qudc ciing chap
nhan Embedded Linux nhuw mét hé dieu hanh chi chét trong viéc phét trién cdc san pham
nhing cia minh. Thuy Dién coi phét trién cac hé nhing ¢é tim quan trong chién lwoc cho
su phat trién cia dat nwée. Phan Lan ¢é nhitng chinh sdch quéc gia tich cue cho nghién ctu
phat trién céc hé nhing dic biét 1a cdc phan mém nhing. Nhitng quéc gia nay con thanh lap
nhiéu vién nghién citu va trung tam phét trién cac hé nhing.

5. KET LUAN

Mot thure t& khach quan la ching ta méi nhin thay bé néi cia cong nghé théng tin con
phan chim cia cong nghé thong tin chiém 99% s6 processor trén toan cau niy nam trong cic
hé nhing thi con it dwoc biét dén. Trong khi dé cong nghé thong tin va vien thong trén thé
gi6i lai dang buée vao thoi dai hau PC - thoi dai cia céc thiét bi, hé thong nhiing thong
minh cao.

Su hoi tu cia cong nghe truyén thong khong day bang rong véi thiet bi tinh todn cam
tay dang dwa cong nghé thong tin va truyen thong sang mot thoi dai méi-thoi dai cida moi
trwomg thong minh. Stte day cta cong nghé dwa cong nghé vi dién tir, cdc cong nghé vi co
dién, cong nghé sinh hoc hoi tu tao nén céc chip cia cong nghé nano, 1a nén tang cho nhiing
thay doi co ban trong cong nghé théng tin va truyen thong. Strc kéo cia thi truomg doi hoi
céc thiét bi phai ¢6 nhiéu chirc nang than thién véi ngudi ding, ¢6 mite doé thong minh ngay
cang cai thién dwra dén vai trd va tim quan trong cia céc hé thong nhiing ngay cang cao trong
nén kinh té quéc dan.

Phat trién cac hé nhing va phin mém nhing 14 qudc sdch cia nhieu qudc gia trén thé
gi¢i, nhat 14 vao giai doan hau PC hién nay.
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Chinh phu, cdc nganh c¢ong nghiép, cdc vién nghién citu, truomg dai hoc cia Viét Nam
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can xem xét lai chién lwoc phat trién cong nghé thong tin va truyén thong cia minh va ¢

nhitng diéu chinh pht hop dé c¢é thé theo kip, rit ngan khodng cdch tut hau trong linh vuc

cong nghé thong tin va truyeén thong ddi véi cdc nuée trong khu vue va trén thé gidi trong

qué trinh hoéi nhap nén kinh t&€ toan cau khong thé tranh khéi hién nay.
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