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TOM TAT
Cong trinh nay tap trung trinh bay vé 15i IP danh gia dung trong hoat dong md phong va
danh hoat dong truyén théng va tai cu hinh cua ha tang truyén thong cua kién tric
mang trén chip tai ciu hinh — RNoC. L&i IP danh gi4 c6 kha nang phat tin vao ha tang
mang mot cach linh hoat va can bang theo nhiéu kich ban danh gia, dong thoi hd tro toi
uu cc hoat dong tai cdu hinh cua mang trén chip tai cau hinh — RNoC. Lai IP danh gi4
duoc thiét ké trén co sé sir dung ngdn ngit md ta phan ciing VHDL hoan toan thich hop
cho céc qua trinh md phong va danh gia cac giai phap mang trén chip ¢ mirc thiét ké
thyc thi va hudng dén kha ning tong hop 1&n vi mach.

T khoa: Banh gia hiéu nang, mang trén chip tai cAu hinh, RNoC.

1. MO DPAU

Mang trén chip [3] dugc nghién ciu va phét trién nhiéu trong nhiing nim gan day va da
mang lai nhiéu thanh qua quan trong, hién da c6 nhiing san pham dau tién dugc thuong mai hda
[18][19]. Nham dap ting tét hon nita cho céc hé thdng phirc hop ¢ kha nang tu thich ng céc
thay ddi cAu hinh, cac giai phap mang trén chip 1a mot xu thé mai gop phan giai quyét mot cach
toan dién cac van dé truyén thong cua cac hé thdng tai cau hinh phac hop. Cung vai hoat dong
nghién ctru giai phap truyén théng tai cau hinh thi nhu cau phat trién giai phap md phong danh
gid hoat dong truyén thong va kha ning thich ung théng qua céc kich ban danh gia phu hop.
Mot giai phap hd tro md phong danh gia ca vé hiéu ning truyén thdng cling voi kha ning tu
thich ang cua giai phép tai cau hinh 1a mot huéng phat trién quan trong va can duoc lam rd. Bai
bao nay trinh bay mot kién truc dé xuét 15i IP danh gia duoc ding trong hoat dong mé phong va
danh gia hiéu ning hoat dong cua giai phap mang trén chip tai cdu hinh — RNoC. Lai IP danh
gia hd trg kha nang thay doi ty I¢ tai tin phat vao mang mot cach can bang két hop véi kha ning
diéu khién sy thay ddi cau hinh bang céc thong sé duoc truyén vao thiét ké khi tién hanh mo
phong danh gia.

Bai bao nay dugc trinh bay trong 5 d& muc chinh gém phan m¢ dau dung dé gioi thiéu
chung vé hoat nghién ctiu cia linh vuc thiét ké vi mach theo xu thé mang trén chip va mang trén
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chip tai ciu hinh dé tir d6 1am ndi rd nhu cau phat trién cua hoat dong danh gia hiéu qua va hiéu
nang truyén thdng cia cac giai phap mang trén chip tai cdu hinh. Cac cong trinh lién quan dén
hoat dong nghién ctru mang trén chip va xu thé mang trén chip tai cau hinh dé cap dén trong
phan 2 14 cic cong trinh lién quan di cong bd. Noi dung phan 3 tap trung cho hoat dong md ta
thiét ké 161 IP dénh gia tir tong quat dén chirc ning cu thé cua thiét ké dé xuat va phan 4 trinh
bay céac két qua md phong quaé trinh hoat dong cia 18i IP danh gia véi cac hoat dong phat/thu va
kha nang tai cau hinh. Phan 5 Ia két luan vé cac két qua da dat dugc va hudng phat trién cua 15
IP d4anh gia trong thoi gian sip tdi.

2. CAC CONG TRINH LIEN QUAN PA CONG BO

Hoat dong nghién ciru va thiét ké cac hé thong phirc hop voi s6 lugng 16n cac 16i 1P
chtre ndng ludn can ha tang truyén thong dit manh dé dap ang cac nhu cau trao d6i thong tin bén
trong hé thong. Véi sé luong hang tram 13i IP chirc ning trong cac hé thng trén chip hién dai,
md hinh BUS chia s¢ da va dang boc 16 nhiéu nhuge diém khdng thé khic phuc ma can nghién
ctru va xay dung mot co ché truyén thong hiéu qua hon véi bing théng cao, kha ning truyén
song cong thoi gian thuc, hd trg tinh toan song song,...[9]. Mang trén chip mo ra dinh hudng
nghién ciu rat duoc quan tdm vai nhidu huéng nghién ciru da dang nhiam hoan thién mé hinh
truyén thong va giai quyét toan dién cac van dé dang va s& dat ra trong qué trinh nghién ctu
thiét ké céc hé thong phuc hop [4][6][12]. Xu thé nghién ciru mang trén chip gop phan tao nén
nhiéu hé théng phac hop véi sé luong 16i chirc ning c6 thé 1én dén hang tram va hang ti
transistor; tuy nhién cac hé thong qué phuc tap thi kha ning sai hong ciing nhu nhu cau linh hoat
trong qué trinh hoat dong hé thdng 1a mot vin dé nay sinh can dwoc quan tdm nghién ctu
[5][10]. Xu thé thiét ké cac hé thdng tich hop c6 kha ning tu thay d6i dé thich ¢ng dai rong céc
rng dung, nang cao hiéu qua hoat dong va tu thich nghi cac sai hong cé thé xay ra trong qué
trinh san xuat, hé thong tai cau hinh can cé cai nhin toan dién tir kha ning linh hoat chirc ning
hoat dong, kién trdc tai cau hinh va ha ting truyén théng tai cau hinh [11]. Kha ning tai sap xép
cac thanh phan gidp cac cac hé thong linh hoat trong qua trinh hoat dong, gia ting hiéu qua sir
dung cua céc thiét ké; tuy nhién hé thdng tai cau hinh cin mét ha tang truyén théng c6 kha ning
dap (ng t6i wu cho céc thay ddi cdu hinh cua hé théng ciing nhu can bang dwoc hiéu qua truyén
thong 12 mot van dé tién quyét. Mang trén chip tai cau hinh hién da va dang duoc tap trung
nghién ciru va ky vong 1a mét giai phap toan dién cho bai toan truyén théng cua cac hé thong
phtic hop theo xu thé thiét ké 1ay truyén thong lam trung tam [14].

Nghién ciru cac cong cu md phong va danh gia hidu nang hoat dong truyén thong cia
cac mo hinh mang trén chip nham khang dinh tinh hiéu qua va kha nang trién khai ing dung cua
cac kién tric mang trén chip ciing 1a mot huéng nghién ciru rat duoc quan tam [1]. Mai cdng cu
mo phong dénh gia déu c6 nhitng wu nhuoc diém riéng, nhung phu hop véi muc tiéu va dinh
huéng nghién cau hoat dong truyén théng can duge danh gia; tuy nhién phan lén cac cong cu
danh gia dwoc phat trién trén nén cac ngdn ngir lap trinh nhu C/C++ hoic st dung thu vién
SystemC [13][7][15]. Mat sé it cac cong trinh nghién cau hoat dong md phong danh gia mang
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trén chip st dung ngdn ngir md ta va kha ning thyc thi, nhu [21] tap trung vao dinh hudng thiét
ké d4nh gia thong s truyén thong cua ha tang mang trén chip va hiéu qua truyén thong. Vay
nén, cac hoat dong nghién ciru chuyén sau va huéng dén céc thiét ké cu thé kha thi trén vi mach
thi can str dung cac cong cu phi hop trén nén ngdn ngit md ta phan cing (HDL — Hardware
Description Langagues). Sir dung 13i IP danh gia str dung ngdn ngir mo ta phan cing cho phép
mb phong danh gia dong thoi véi ha tang truyén thong can danh gia dugc thiét ké muc kha thi
(RTL) nhung van hd trg kha ning thé hién cac kich ban danh gia da dang.

3. KIEN TRUC PE XUAT CHO LOI IP PANH GIA

Truyén thdng tich hop trong xu huéng NoC tap trung vao hoat dong chuyén tai théng
tin tir ngudn dén dich voi cac yéu cau chat luong truyén thong pha hop vai nhu ciu dich vu -
QoS [2]. Do @6, trong cac nghién ciru danh gia hoat dong truyén thong NoC ludn can dén céc
16i IP duoc thiét ké riéng, véi chirc nang tao nén tai tin phii hop voi cac ngir canh va muc tiéu
khao sét cu thé [17]. Hon nita, hoat dong danh gia cho mang trén chip tai cau hinh ludn can linh
hoat cac giai phap thay doi cau hinh mang dé thuc hién cac muc tiéu tai cau hinh cu thé phu hop
v6i dinh hudng nghién cau. Do vay, 16i IP cho md phong danh gia cac kién trdc mang trén chip
tai cdu hinh ludn dugc dit ra trong bat ky cac nghién ctiru mang trén chip va mang trén chip tai
cau hinh [1].

3.1. Kién triic dé xuit cho 16i IP danh gia

| |

rst_n clk

. Send data Routing information
.. - Detect status of neighboring routers

Defining data packets
Sending data packets
Storing sent packets

receiver_data

Configuration local router
Receiving data packets
Storing data packets

Hinh 1. Kién tric dé xuat cho 15i IP danh gi4

Dap ung nhu cau khao sat hoat dong ctia cac ha tang truyén thong, bai bao nay trinh bay
mét kién trdc 16i IP cho muc dich mé phong hoat dong truyén thong bén trong cac NoC véi muc
tiéu khao sat danh gia hiéu qua truyén théng ciing nhu kha ning thay d6i cau hinh ciia hé théng.
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Hinh 1 trinh bay kién tric va chirc ning chinh cua mot 15i IP danh gia tng dung cho céc hé
théng mang trén chip tai cu hinh RNoC [16].

Loi IP danh gia mang trén chip tai ciu hinh véi chirc ning tao va phat tin vao ha tang
truyén thdng dwa vao céc kich ban danh gia duoc xac dinh dya vao muc tiéu va diéu kién thuc
hién danh gia. Loi IP danh gia sir dung giao dién két ndi truc tiép véi bo dinh tuyén caa mang
trén chip tai cau hinh gom huéng phét tin vao mang véi BUS dix liéu 34 bit (data_out), hai tin
hiéu bit tay 2 bit (acpt_out & send_out) ciing vaéi tin hiéu co trang thai cia cac bo dinh tuyén
1an can 4 bit (flag_out). O chiéu vao giao dién st dung BUS dir liéu 16i vao 34 bit (data_in), hai
tin hiéu bat tay 2 bit voi giao dién ra caa bo dinh tuyén (acpt_in & send_in), tin hiéu co trang
thai 1 bit (flag_in). Ngoai ra khéi 16i IP danh gia hoat dong theo nguyén ly thiét ké dong bo va
str dung tin hiéu tai khai tao (rst_n) va xung nhip hé théng (clk)?.

Thiét ké nay sir dung phuong phap luu dir lidu dé cho phép tai sir dung dir liéu trong
hoat dong xac thuc va phan tich hoat dong trong nhiéu truong hop khac nhau dua theo cac kich
ban danh gia cua nguoi st dung. Do d6, 16i IP danh gia ludn sao luu dit liéu phat va nhan ngay
tai thoi diém phat tin vao mang ciing nhu nhan tin vao mang.

Hoat dong tai cau hinh cua thiét ké duoc thé hién thong qua hai tin hiéu co trang thai &
ca hai hudng trao doi dir liéu cua 15i IP danh gia vai b dinh tuyén cua ha ting mang trong sudt
qua trinh md phong cho danh gia hoat dong truyén thdng ciia mang trén chip tai cau hinh. Chi
tiét hoat dong tai ciu hinh s& duoc trinh bay chi tiét trong muc 3.3 caa noi dung nay.

3.2. Hoat dong tao va phat goi tin

Chure ning chinh cua khdi 18i IP danh gia 1a hoat dong phét tin dya theo hinh mau dugc
chon dé tao nén dir liéu trao d6i qua ha ting truyén thdng cua NoC. Nham dap wng muc tiéu
danh gia kha nang dap ung cua ha tang truyén thdng trong nhiéu diéu kién rang buoc thi 16i IP
danh gia can duoc thiét ké chirc ning tao va phéat tin linh hoat va phd hop cho tirng kich ban
danh gia da & ra [17].

PEIYELY 4 » 8 YRRV 18 >
Header flit[1]/0] 1D_core | Num_fit |00 Path-to-Terger \

I 4 " 8 P20 18 >
Body flit [o[0] ID_core | Num_fit [ 00| num_packet

A4 B M2 18}
Tail flit 0[1] ID_core | Num_flit [ 00 num_packet ‘

Hinh 2. C4u trdc g6i tin st dung bén trong NoC

T6 chire thong tin trao doi bén trong NoC duwgc chia thanh timg goi tin gém nhiéu don v
tin dwoc goi la flit (flow control Unit), so Iwong flit cia goi tin duge xem la kich thuoc cua goi tin
dé. Léi IP danh gia dwoc dé xuat hwdng dén kha ndng dap trng da dang céac kich ban danh gia

1 Thiét ké nay sir dung suon duong cua tin hi¢u xung nhip clk dé dong bo trong qué trinh trao doi
dix liéu.
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khac nhau nén cho phép tao Ijhiéu dang gai tin véi cac kich thire linh hoat (kich thuée goi tin co
thé thay doi dwa vao thong so cau hinh duwoc thiét Iap trong qua trinh mé phéng danh gia). Cau
trac goi tin str dung trong hoat déng danh gia truyén théng NoC duwgrc trinh bay nhw trong Hinh
2.

Trong qua trinh tao va dong géi thong tin dé phét qua ha tang truyén thong thi théng tin
dinh tuyén can duoc xac 1ap ngay tai nguon dya vao giai thuat dinh tuyén duoc chon phi hop
VGi muc tiéu nghién ctru danh gia ciing nhu kién trc truyén théng can danh gia. Trén co s&
nghién cau kién tric truyén théng mang trén chip tai cau hinh trong cong trinh [15]. Giai thuat
dinh tuyén duoc str dung trong cdng trinh nay 1a su két hop cua hai giai phap dinh tuyén tinh 1a
dinh tuyén XY va dinh tuyén YX [8].

Thiét ké IP danh gi4 tai sir dung cau trdc goi tin cua cong trinh nham muc dich twong
thich cho quéa trinh phan tich dir liéu, diéu nay s& gop phan ting tinh tin cdy cua hoat dong danh
gia. Pong thoi, hoat dong danh gia mang trén chip van can duoc bd sung cac kich ban tai cau
hinh trén co s¢ danh gia hoat dong truyén thong da dwoc minh chimg trude do.

3.3. Hoat déng tai cdu hinh

Chure ning tai cAu hinh cua 151 IP danh gia 1a yéu cau tién quyét trong hoat dong khao
sat danh gia giai phap mang trén chip tai ciu hinh. Trong bai bao nay, hoat dong tai cau hinh
cua 161 IP danh gia can thé hién trong ca hai giao dién két ndi voi bo dinh tuyén theo hai huéng
gdm tin hiéu flag_out 4 bit & giao dién huéng ra bo dinh tuyén va tin hiéu flag_in 1 bit & giao
dién hudng vao.

L&i IP danh gia st dung cd trang thai 16i vao chi Ia tin hiéu 1 bit nhung dugc két ndi
ddng thoi dén tat ca cac hudng cua bo dinh tuyén. Co trang thai nay dugc ding dé thiét lap
ché d6 cam (prohibited mode) cua bd dinh tuyén két ndi véi 16i IP danh gia. Dya vao thong
s6 thiét lap trong qua trinh md phong danh gia, néu danh dinh cta 18i IP danh gia tring voi
danh dinh cua khéi duoc xac dinh 1a bi cAm thi 16i IP phai tich cuc co trang thai nay, dong
thoi chuyén tin hiéu bat tay — acpt_in vao trang thai khéng tich cuc. O bd dinh tuyén duoc
lién két truc tiép vai 16i IP bi cam s& str dung khéi cong cuc bo (local port) dé thiét lap trang
thai cAm cho toan bo dinh tuyén va thdng qua céc cd trang thai & cac husng 16i ra cua cac
khéi cong khac thong bao hudng truyén bi cim ciia mang trén chip.

Hoat dong tai cau hinh ctia mang trén chip can danh gia chi tap trung vao kha ning nhan
biét thay d6i cAu hinh & cac bo dinh tuyén 1an can ma khdng chuyén tiép théng tin cau hinh nay.
Dong thoi, khdi tai cau hinh trong mdi bo dinh tuyén khong lién két vai khdi cong cuc b nén
khong thé thay d6i dinh tuyén cho cac goi tin dugc phat ra tai 16i IP lién két voi chinh bo dinh
tuyén do. Do vay, trong 15i IP danh gia nay st dung co trang thai 16i ra 4 bit dé thu thap thong
tin trang thai tir c4c bo dinh tuyén Ian can, tir d6 161 IP danh gia sé& ty thay doi duong dinh tuyén
dé thich tng véi su thay do6i cau hinh mang trong truong hop duong dinh tuyén mic dinh huéng
dén bo dinh tuyén bi cdm 1a 1an c4n cua nat ngudn. Hién tai, thiét ké 16i IP nay chi hd tro hai
giai thuat dinh tuyén tinh 1a dinh tuyén XY va dinh tuyén YX, trong d6 dinh tuyén XY 1a dinh
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tuyén mic dinh va dinh tuyén YX la dinh tuyén thay thé trong truong hop 16i ra tai bo dinh
tuyén ngudn da bi chan. Trong truong hop dac biét, cap nguon-dich cua hoat dong truyén thong
& cung duong ngang thi hoat dong dinh tuyén phai thuc hién duong dinh tuyén di vong (Hinh
3).

O O O O O

p—o———

Buing dinh tuyén
bj cam._

T
Bufrng dinh tuyén mai

<600 6

Ngudn tii can ti dinh T
tuyén 85 dinh tuyén bj cim

O O O O O
o O O O O

Hinh 3. Nguyén Iy tai cau hinh cho goi tin di ngang tai ngudn tin

3.4. Tao file dir lig¢u

Phuc vu cho muc tiéu danh gia hoat dong truyén thong mot cach linh hoat va ti uu cho
nhiéu giai phap danh gia ciia nguoi dung, thiét ké nay tan dung kha ning xir 1y song song va luu
dir liéu dang van ban caa ngdn ngir mo ta phan cing — VHDL. Trong thiét ké 16i IP danh gia,
ching tdi str dung ky thuat luu ndi dung thong tin trao doi & cac khdi con phéat tin va khi con
nhén tin ngay khi thong tin dugc phéat vao mang ciing nhu lic nhan thong tin tir ha ting mang.

Thong tin dugc luu vao file & dang van ban gom thoi gian cia hoat dong phét hoac nhan
tin, thdng tin vé kénh a0 va ndi dung thong tin trao d6i & dang nhi phan. St dung file dang text
cho phép ching ta tai st dung thdng tin nay theo nhiéu cach thirc khac nhau ciing nhu don gian
trong hoat dong doc va phan tich thong tin truc tiép cling nhu théng qua phan mém va 1ap trinh
bai cac ngbn ngir khac nhau: C/C++, SystemC.

4. KET QUA MO PHONG

4.1. Hoat dopng phat/thu théng tin
Thiét ké sir dung ngdn ngir md ta phan cang chuyén ding VHDL va md phong hoat
dong bang cong cu ModelSim cé kha ning thay ddi cdu hinh phat/thu thong tin bang cach thay

doi ty 1¢ phét tin vao mang theo chu ky thoi gian twong &g véi viéc phat 100 géi tin vao ha
tang truyén thong.
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Nhu trong Hinh 4 md ta céc tin hiéu va thong tin trao dbi trong trudong hop ty 18 phat
thong tin vao mang 1a 20%, do d6 khoang cach giira cac lan phét goi tin vao mang s& hon 2-3
lan khoang thoi gian rdng giri cac goi tin.

.
4+ 8
[+ 2
.
[ +2
a.
0

L

Nearn_funciclk s—
fearn_funcirst_n Thai gian réng

Nearn_funcidata_out

Nearn_funcisend_out

fearn_funcfacpt_out

Nearn_func/flag_out

Nearn_funcidata_in | |
Nearn_func/send_in FELRLRL I i AN
Nearn_funciacpt_in TN TN I
Nearn_funciflag_in

Nearn_funclfcount

Nearn_func/debug

fearn_func/debug_empt

Nearn_funclfenable_sig

Nearn_func/zendout_sig

fearn funcidataout si

Hinh 4. Gian dé xung cho hoat dong trao ddi dir li¢u khi sir dung ty 18 20%

Viéc can bang thoi gian rat quan trong trong hoat dong danh gia hiéu ning, vi khi sir
dung tai 20% ma théng tin chi phat & mot khoang dau cua khung thoi gian thi nhu cau truyén
thong tai khoang thoi gian nay van 16n hon 20% va s& tao hidu (ng tac nghén thoi gian cuc bo.

rd

4
n > -3
.’
n__l
n s 4
n -l

o’
n__ rl

r

r

n__l
o’

Messages
Aearn_funciclk
Jearn_funcirst_n
Nearn_funcidata_out 2 5 000000000 | j004100000 3
Nearn_funcizend_out 0 0o D TV S T i
Aearn_funclacpt_out il i o [ 1 o
Nearn_funciflag_out 0000
Jearn_funcidata_in
Jearn_funcizend_in
Jearn_funciacpt_in
Nearn_funciflag_in
Nearn_funcicount

Aearn_funclenable_sig
Jearn_funcizencout_sig
Mearn_funcidataout_sig | 100000010000 §2

Hinh 5. Thong tin dinh tuyén khi 15i ra khdng bi chan

Hoat dong nhan biét va tu thich tng trong cac kich ban danh gia kha ning hoat dong
ctia giai phap mang trén chip tai cdu hinh thi 16i IP danh gi4 ciing can ¢ kha ning thich ¢ng pha
hop. Trong Hinh 5 mé ta thong tin dinh tuyén tai 16i ra cua 16i IP trong truong hop khdng bi
chan tuong ng véi truong hop 16i & goc trén bén phai (dinh danh 4) gii dén 16i IP g6c bién
dudi phia trai (dinh danh 20) sé la OXAASS.

Tuy nhién trong trudng hop 16i ra cua giai thuat dinh tuyén miac dinh da bi chan thi
ngay tai 161 IP danh gia can thay d6i dudng dinh tuyén theo mot giai thuat dinh tuyén mai (dinh
tuyén YX). Truong hop nay duoc ching t6i md phong va minh hoa nhu trong Hinh 6. Két qua
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mo phong nay cho thay kha ning thich ing cua 15i IP danh gia 1a phu hop véi giai phép tai cau
hinh mang trén chip ctaa cbng trinh [16].

' fearn_funciclk
“ fearn_funcist_n

Nearn_funcidata_out 00000000

Nearn_func/send_out 0
Nearn_funclacpt_out oo
Nearn_func/flag_out
fearn_funcldata_in
Nearn_funclsend_in

Nearn_funcfacpt_in

Nearn_func/flag_in

Nearn_funclcount

Nearn_funcldebug

fearn_funcidebug_e...

Nearn_funclenable_sig

Nearn_func/senclout_...

Nearn_func/dataout_sig [1000000100000000

Hinh 6. Thong tin dinh tuyén trong truong hop 16i ra bi chan
4.2. Két qua lwu trir thong tin

Hoat dong phat/thu thong tin tai 16i IP danh gia dugc sao luu ¢ file dir liéu dang TEXT
& ca khdi phat va khéi thu ddng b cho phép nguoi sir dung co thé danh gia truc tiép ciing nhu
hd tro cac chuong trinh danh gia dir liéu véi da dang cac ngdn ngir lap trinh hién nay. Trong
Hinh 7 thé hién thong tin duoc sao luu trong trudng hop md phong vai ty 16 phat tai tin 20%.

0 0 1000000000000000000000000000000000 h 0 1000000100000000001010101001010101
2 0 0000000001000000000000000000000000 4 ¢ 0000000100000100000000000000000000
4 0 0000000010000000000000000000000000 7 0 0000000100001000000000000000000000
€ 0 0100000011000000000000000000000000 10 0 0100000100001100000000000000000000
g 0 1000000000000000000000R000000000000 31 0 1000000100000000001010101001010101
10 0 00Q00000001000000000000000000000000 34 0 0000000100000100000000000000000001
12 0 00Q00000010000000000000000000000000 37 0 0000000100001000000000000000000001
14 0 0100000011000000000000000000000000 40 0 0100000100001100000000000000000001
le 0 1000000000000000000000000000000000 64 0 1000000100000000001010101001010101
18 0 0000000001 0000QO0000000000000000000 67 0 0000000100000100000000000000000010
20 0 00000O00010000000000000000000000000 70 0 0000000100001000000000000000000010
22 0 0100000011000000000000000000000000 73 0 0100000100001100000000000000000010
24 0 1000000000000000000000000000000000 97 0 1000000100000000001010101001010101
2¢ 0 0000000001000000000000000000000000 100 0 0000000100000100000000000000000011
28 0 0000000010000000000000000000000000 102 0 0000000100001000000000000000000011
30 0 0100000011000000000000000000000000 106 0 0100000100001100000000000000000011
32 0 1000000000000000000000000000000000 130 0 1000000100000000001010101001010101
34 0 000O0ODO0D1000000000000000000000000 133 0 0000000100000100000000000000000100

Hinh 7. Thong tin luu trir trong cac file dir liéu & khdi phét va khéi thu
5. KET LUAN VA HUONG PHAT TRIEN

Loi IP danh gia duoc dé xut trong bai bao nay da dap ung dwoc phéat trién dé dap ung
cho hoat dong md phong va dénh gia hiéu nang hoat dong cua giai phap mang trén chip tai cau
hinh bang ngén ngir md ta phan cang tiéu chuan — VHDL. Kién truc dé xuat cho 15i IP d4nh gia
v6i hai khéi phat tin va nhan tin hoat dong doc 1ap theo nguyén ly thiét ké ddng bo vai cing mot
tin hiéu xung nhip va hd trg hoat dong danh gia bang giai phap sao luu thong tin trao doi vao
cac file dit liéu dang TEXT. L&i IP danh gia dugc md phong danh gia mot cach chi tiét & ca
trong hoat dong phat/thu thdng tin va hoat dong diéu khién va thich tng véi cac thay doi ciu
hinh mang. Véi cac két qua thu dugc nhu da trinh bay & muc 4 cho thay kién trac dé xuét cua
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chung t6i hoan toan dap tmg dwoc yéu cau md phong va danh gia hoat dong truyén thdng tai cau
hinh cua giai phap mang trén chip tai cau hinh.

Pé dap ting t6t hon nita hoat dong mo phong va danh gia cac giai phap mang trén chip

tai cau hinh, 15i IP danh gia c6 thé phat trién thém chirc nang tu danh gia dir liéu trao ddi qua
mang trén chip. Kha ning tu danh gia s& gop phan nang cao hiéu qua cua hoat dong md phong
danh gia giai phap mang trén chip dong thoi tang tinh khach quan va su on dinh cua hoat dong
md phong va danh gia giai phap mang trén chip va mang trén chip tai ciu hinh.
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