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Tom tat:

S phat trién nhanh chéng ciia cong nghé chip da nhan da lam doi méi nhiéu linh e cong nghé nhw
dién tir-vién théng, cong nghe théng tin. Hiéu nang cia chip da nhan véi sw dia vao cdc t6 chire cache da
I6p dii va dang dwoc nhiéu nha cong nghé va nghién ciru quan tam. Da cé nhiéu giai phap danh gia hiéu
nang cua cdac chip da nhan. Bai bdo cua chung toi dwa ra mot giai phap danh gia hiéu nang cua chip da
nhén nho sir dung mang hang doi déng da 16p cong viéc dang tich MCPFCON véi 05 tham s6: S6 hrong
khach hang thoi gian cho doi, thoi gian dap img, mire d¢ sir dung va thong lwong. Két qua cho thdy rang
khi s6 cap cache tang lén, cdac tham so: so lwong khach hang thoi gian cho doi, mirc do sw dung va thong

liwong déu tang 1én, nguoc lai, thoi gian ddp iing gidm xuong.

Tir khoa: Chip da nhan, MCPFCQN, hiéu nang.

1. GIOI THIEU CHUNG

Chip da xtr Iy (CMP) ngay nay dugc st dung
trong nhidu h¢ thong may tinh PC, may tinh higu
ning cao, siéu may tinh,... Sy ra hé thong nhé da
cap, trong d6 co cac cAp nhé Cache trung gian toc
dod cao dua trén cong nghé SRAM Ia giai phap dem
lai cudc cach mang trong thiét ké CMP. Ngay nay
cac CMP thuong mai déu dwa vao céc cép cache
bén trong chip (L1 va L2 cache). Tuy nhién, xu
hudng cong nghé CMP 14 ting s6 lugng nhan, ciing
lam ting anh hudng cac thong s cua hidu nang nhu
tré truyén thong cua lién két giita cac nhéan, ning
luong tiéu thy, mirc ting tdc dat dugc, mang két ndi
cac nhan (OCIN) [5][6][7] cong nghé quang cua
két néi OCIN [8], s6 ludng ma mot nhan co thé xir
1y, hi¢u nang cua cache trong CMP [9][10], cac to
chirc cache [11] va cac chinh sach thay thé cache
ctia CMP. Dé dat dugc mot vai thong sb hiéu ning
trén can dén céac giai phap cong nghé phirc tap cho
thiét ké va ché tao CMP. Trong bai bao nay, ching
to1 dua ra mot giai phap mo hinh héa CMP voi cac
cép cache sir dung MCPFCQN dé phén tich va danh
gia hi¢u nang cua CMP.

2. GIAI PHAP DE XUAT

Mang hang doi dong da 16p cong viée [1][2]
dang tich MCPFCQN (Multiple Job Class Product
Form Closed Queuecing Network) 1a mang hang doi
ma trong dé khong cd cac ctra vao va cac cua ra,
thay vao d6 1a cac lién két hdi tiép tir mot s6 cira ra
cua mot s6 hang doi nao d6 dén mot s6 cira vao cua
mot ) hang doi khac. Cac 16p cong viéc khac nhau
vé xac suat dinh tuyén va thoi gian dugc phuc vu.
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Mang c6 dang tich (PFQN) dugc Jackson [3] dinh
nghia 1a mang hang doi m¢ va dong vai cac thoi
gian dén va céac thoi gian phuc vu c6 phan b6 mii,
trong d6 phan bd can bang 1a vi du don gian duoc
xem nhu 1a mang ¢ dang tich va thoa mén cac diéu
kién sau day:

a) Néu mang mo, thi qua trinh dén cua cac
khach hang tir ngoai t6i nit hang doi 1 tién trinh
Poisson.

b) Tt ca thoi gian phuc vu khach hang duoc
phan bd mil va nguyén tic phuc vu & tit ca cac hang
doi 1a FCFS (dén trude phuc vu trude).

¢) Mot khach hang hoan thanh phuc vu &
hang doi 7 hodc 1a chuyén t6i mot s6 hang méi j véi
X4c suat Pij hodc dbi voi mang md s€ roi khdi hé
thdng voi xac suit 1 — 2, Py

Jj=1

d) Hiéu sut sir dung cua tit ca cac hang doi
<l1.

e) Cac PFQN c6 nhiéu 16p cong viée (khach
hang, ban tin) va c6 thé 1 hang doi mo ddi véi mot
s0 16p cong viée va hay hang doi dong ddi véi cac
16p cong viéc khac. Néu 1a hang doi mo, tuan thi
theo tiéu chuén a.

Hi¢u nang cua cac mang dang tich PFQN
duogc phan tich va danh gia theo hai thuat toan:
thuat toan cudn va phan tich gia tri trung binh MVA.
Chung t6i st dung cong cu JMT 0.9.3 dua vao MVA
dé tinh cac thong s6 hiéu nang cho CMP lya chon.
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Hinh 1. M6 hinh MCPFCQON cho CMP da luong n
nhan

Dya vao md hinh MCPFCQN chiing t6i dé
xudt m6 hinh mang hang doi & hinh 1a cho kién triic
CMP da ludng n nhan, mdi nhan c¢6 L1 va L2 cache
chia s¢ chung. Hinh 1b 1a mang hang doi cho CMP
v&imnhan co L1 va L2 riéng, L3 chia sé chung. Mbi
nhén 1a mot hang dgi loai M/G/m-PS, véi m luéng
xu Iy song song nén dugc coi la mdt nhan logic hay
server co thoi gian phuc vu trung binh 1a 1/4;; 1
=1, 2,.., m. PS (processor sharing): la mbi 16i CPU
dwa ra nguyén tic phuc vu ciia minh cho mét cong
viéc bang viéc chia sé ngudn tai nguyén ciia no.
Mang lién két (Interconnect) va L2 cache chia sé
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(trong hinh la) hoac L3 chia sé (trong hinh 1b) la
céc nit quan trong anh huong dén hiéu ning cua hé
thdng. Vi véy, & day thiét 1ap mé hinh cho mang lién
két va L2 cache 1a mot nit Interconnect+L2 cache &
hinh 1a (hay Interconnect+L3 cache ¢ hinh 1b) véi
thoi gian phuc vu trung binh 1/4,, (bao gom thoi
gian truy cap L2 cache va do tré chuyén dbi két ndi)
(hay 1/4;5). Bus by nhd va bo nhé chinh dugc dat
vao mot nit MemBus+Mem v6i thoi gian phuc vu
trung binh ctia mdi mo-dun 1a 1/4,,,i=1,2, ...,
k (bao gdm d tré bus bd nhé va thoi gian truy cap
bd nho). Tét ca cac cache va MemBus+Mem duoc
mo hinh héa bang niit hang doi loai M/M/1-FCEFS.

Xét cac thong so ciia CMP véi ba cip cache

Vi cac 161 ¢6 cau tric va tai nguyén nho
gidng nhau nén trong mo hinh rat gon chi xét cho
mdt nhan duy nhét va mdi 16i chi thuc hién cac cong
viéc ctia mot 16p.

M5 hinh rut gon:

* MCPFCQN rut gon cia hinh 1a

&
e
PLizi g

PMmI

Hinh 2. MCPFCON riit gon cho CMP da luong cé
2 cap cache voi L2 cache chung

Trong mé hinh nay mang gdm 4 nut hang
doi:1=1, 2, 3, 4. Trong d6: i = 1 1a nit hang dgi
CPUI; i =2 la nut hang doi L11 cache; i =3 la ntit
hang doi Interconnect+Mem; i = 4 1a nat hang doi
MemoryBus+Mem.

Dbat thoi gian phuc vu trung binh tai cac nut:

- 0 O 1
i O.Sns,lu2 lns,lu3 2.5ns,lu4 40ns

Pat xac sut dinh myén tai cac nut:
0.8
p,=0Lp,=09p, =08 p,=02;p, ==

P, =02;p, = % (n-s6 nhan trén chip).

Téc do dén cac nut: v, = Zj:lvjpij véi i la
sO nut cia mang.

Tinh toin cdc théng sé hiéu ning caa
CMP 2 nhan/8 ludng va L2 cache chia sé chung:

Ap dung thuat toan MVA dé tinh toan cac
thong s6 hiéu nang, thyc hién nhu sau:

+ Budce 1: Khoi tao,1=1, 2, 3, 4
E[N,(0)] = E[N,0)] = E[N,(0)] = E[N,(0)] = 0;
p,(0/0) = 1; p(1/0) = 0.
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+ Budc 2: Lap theo s lugng cong viée n =
1,2,3,...,N
Bit dau tirn = 1
Budc 2.1. Thoi gian dap tng trung binh tai cac nut:
Nut 1 (CPUL):
1

m;—1

E[R ()] = 14, — [+ E[N )]+ Z(m -7~ Dp(0/0)]
Nut 2 (L11 cache):
E[R,(1)] = 7 [1 + EIN,(D)];

Nut 3 (Interconnect+L2cache):

ER, (D] = 711+ EIN ()]s
Nut 4 (Memory Bus+Mem):
E[R,(1)] = 7 [1 + EIN,(D)];

Budc 2.2: Thong lugng toan mang:

1
rMO=5 VE[R,(D)]

z 1 Vi
Thong lugng cua tng nat: A,(1) = A(1)v;;
Budc 2.3: S6 luong trung binh cac cong viée tai cac
nat mang: E[N;(1)] = v,E[R;(1)].

Budc 2.4: Thoi gian cho doi trung binh cac cong
viéc tai cac nut:

1
EW(m] = EIR:(D] =77,

Budce 2.5: Muc d0 su dung tai cac nut: U, = m;
Thuc hién lap laivéin=2;n=3;...;n=N
MCPFCQN rit gon ctia hinh 1b

MemoryBus+Mem
L2 Interconnect+L3cache
PLiw
— —
Pun Puizi

Hinh 3. MCPFCON rit gon cho CMP da luéng cé
3 cap cache voi L3 cache chung

Trong md hinh ndy mang gdm 5 nit hang
doi:i=1,2,3,4,5.

Trong d6: i =1 la nut hang doi CPU1;i=2
la nat hang doi L11 cache; i =3 la nat hang doi L12

Dit xac suit dinh tuyén tai cac nut:

p,=0.1;p,=09;p, =0.8;,p,, =0.2;
0.8
p 08p34_02p41 n’p45_0'2;p51:ﬁ

5
Téc do dén cac nat: v, = =2, ,v;py; voiila
sO nut clia mang.

Tinh toin cdc théng s6 hiéu ning cia
CMP 2 nhin/8 ludng véi L3 cache chia sé chung:

Ap dung thuét toan MVA dé tinh toan céc
thong sb hiéu nang, thuc hién nhu sau:

+ Buodc 1: Khéitaoi=1,2,3,4,5
EIN,(0)] = EN,(0)] = EIN,(0)] = EIN(0)] = E[N(0)] =
2 (0/0)=1;p(1/0)=0

+ Bude 2: Lap theo s6 luong cong viée n =
,2,3,..,N

Bitdautrn=1

Buéc 2.1. Thoi gian dap tng trung binh tai
cac nut:

Nut 1 (CPUl)'
E[R, (D] =7, ﬂ [1+EN D]+

+ gl(mz —Jj-
Nut 2 (Lll cache):
E[R,(1)] = [1 TE[N, (D]

Dp(0/70)]

Nut 3 (L21 cache):
E[R, ()] = 711+ EIN (D)];

Nut 4 (Interconnect+L2cache):

E[R (1] = 7 [1 + EIN,(D)];

Nut 5 (Memory BustMem):

ER(D] = 7-[1+ EIN; (D)];
Bucc 2.2: Thong lugng toan mang:
1
l(l)=—
2 vE[R (D]

Thong luong cta ting nat: A,(1) = A(1)v;;
Bude 2.3: S6 lwong trung binh cac cong viée
tai cac nut:
EIN(D)] = v, E[R(1)] ;
Budc 2.4: Thoi gian chd doi trung binh céac
cong viéc tai cac nut:

1
E[W,(m)] = E[R.()] — 7
cache; i = 4 la ntt hang doi Interconnect+Mem; i = [ ()] [R:(D] Hi;
5 la nut hang doi MemoryBus+Mem. Budc 2.5: Mac d§ su dung tai cac nat:
bat thoi gian phuc vu trung binh tai cac nut: _ A
2 = 0-Smsi = Insiop = 2.5ms gy = 40ns. Thuc hién lap lai véin=2:n=3: ... n=N.
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3. Két qua tinh toan va danh gia hiéu ning cia
kién tric chip da nhin da ludng

Chung t6i su dung cong cy JMT v.0.9.3
(hodc 0.8.0) dé thuc hién mé phong cho cic mod
hinh MCPFCQN ¢ Hinh 1 theo cac kich ban:

e CMP 2 nhan/10 ludng véi L2 cache
chung va L3 cache chia sé chung

Két qua tinh toan cac tham s hiéu ning: s6
lwong khach hang, thoi gian doi, thoi gian dap g,
muc do su dung, thong lugng (bang 1) & cac nhan
cua CPU va cac cép L1 cache, L2 cache, L3 cache
ctia cac nhan. Cac két qua & cac nhan caa CPU va cac
cép cache L1, L2, L3 la trong dwong nhau. Do d6, &
day chi trinh bay két qua cta cac thong sb hiéu ning
tai cacnut Corel, L11 cache, Interconnect+L2cache;
L21 cache, InterconnecttL3cache, Memory+Bus
va ctia hé théng trong Bang 1.

Nhdn xét:

S6 lugng khach hang (s6 cong viéc) tai cac
nat chia sé 14 rit 16n, véi CMP ¢6 3 cip cache thi sb
luwong khach hang tai nit Int+L3cache tang 42% va
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tai nit MemBus+Mem giam 53% so v&i s6 lugng
khach hang tai nut Int+L2cache va MemBus+Mem
ctia CMP ¢6 2 cép cache. Thoi gian chd doi tai cac
nat chia sé 1a rat 16n, voi CMP ¢6 3 cap cache thi thoi
gian dap ung tai nit Int+L3cache giam 59% va tai nut
MemBus+Mem giam 99% so véi thoi gian cho doi tai
nut Int+L2cache va MemBus+Mem ciia CMP ¢6 2 cip
cache. Thoi gian dap Gmg tai cac nut chia sé 1a rat 16n,
v&i CMP ¢6 3 cp cache thi s thoi gian dap tng tai nat
Int+L3cache tang 72% va tai nit MemBus+Mem giam
52% so vai thoi gian dap tng tai nit Int+L2cache va
MemBus+Mem cta CMP ¢6 2 cip cache. Mirc do
st dung tai cac ntt chia sé 1a rat 16n, voi CMP ¢6 3
céap cache thi mirc d6 str dung tai niit Int+L3cache ting
20% va tai nut MemBus+Mem giam 59% so v&i muic
d0 str dung tai nut Int+L2cache va MemBus+Mem cta
CMP ¢6 2 cip cache. Thong lwong tai cac nit chia sé
1 rét 16m, véi CMP ¢6 3 cép cache thi thong lugng tai
nut Int+L3cache giam 38% va tai nit MemBus+Mem
giam 36% so voi thong lugng tai nut Int+L2cache va
MemBus+Mem cia CMP ¢6 2 cép cache.

Béng 1. Gid tri trung binh cdc théng sé hiéu nang ciia CMP 2 nhdn 8 luong/nhén

S6 lugng Thoi gian
khach hang cho doi (ns)

Thoi gian Mtrc do Thong lugng
dap tng (ns) st dung

L2 L3 L2 L3 L2 L3 L2 L3 L2 L3
cache | cache | cache | cache | cache | cache | cache | cache | cache | cache
chung | chung | chung | chung | chung | chung | chung | chung | chung | chung

Core 1 0,157 | 1,08 | 0,499 | 1,09 0,5 1,1 0,09 | 0,55 | 0,34 | 1,09
L11 cache 0,41 37,4 1,3 343 1,45 | 38,12 | 0,31 0,98 | 0,31 | 0,98
L12 cache 0,86 0,88 4,9 0,49 0,19

Int+L2 cache 0,409 1,3 3,63 0,31 0,13

Int+L3 cache 0,58 0,59 8,2 0,39 0,08

MemBus+Bus | 67,952 1,5 |[236,57| 1,53 |3288,6| 106,81 1 0,63 | 0,025 | 0,016
System 268,46 85,48 0,31 | 0,98

* CMP 4 nhan/10 luong véi L2 cache chung va L3 cache chung

Két qua mo6 phong cho & Bang 2.

Bang 2. Gid tri trung binh cdc théng sé hiéu ning ciia CMP 4 nhén 10 luong/nhén

S6 lugng Thoi gian
khach hang cho doi (ns)

Thoi gian Mtrc 4o Thong lugng
dap tng (ns) su dung

L2 L3 L2 L3 L2 L3 L2 L3 L2 L3
cache | cache | cache | cache | cache | cache | cache | cache | cache | cache
chung | chung | chung | chung | chung | chung | chung | chung | chung | chung

Core 1 0,085 | 0,64 0,54 | 0,82 | 0,55 0,85 0,08 | 0,42 | 0,17 | 0,83
L11 cache 0,167 | 2,63 1,06 | 3,41 1,18 3,92 1,57 | 0,75 | 0,16 | 0,75
L21 cache 0,53 0,68 3,97 0,37 0,15

Int+L2 cache 0,41 2,61 2,6 0,31 0,125

Int+L3 cache 1,47 1,89 13,1 0,62 0,124

MemBus+Bus | 68,08 | 51,3 | 474,54 | 73,36 | 3294,6 | 2547,7 1 0,99 | 0,025 | 0,024
System 537,35 | 107,67 0,16 | 0,77
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§6 lryng khich hing

1]

7]

0

20

0 Core | L11 cache L2l cache Int+12 cacke | Int+l3cache | MemBustMem
\'lehcchwg 0.085 0.167 041 6808
IILB cache chung 0.64 263 053 147 513

Hinh 4a. Gid tri trung binh ciia sé lwong khdch
hang o cdc nut cua CMP 4 nhan/10 luong voi L2
cache chung va L3 cache chung

Tha gian chordoi

500
400
30
200
100
0

Core
054
082

L11eache
1.06
341

L2leache | Int+L cachs

261

Int+L.3 ¢ache | MemBushm
47454

7336

(12 cache churg
(L3 eachs chung

068 1.89

Hinh 4b. Gia tri trung binh ciua thoi gian cho doi
(ns) o cac nut cua CMP 4 nhan/10 luong voi L2
cache chung va L3 cache chung

ThA gian édp img
50
0
)
200
150
100
0
0 -
Corl | Lllea |[Ncate| B | B Mewbar o,
sllodedmy 05 | 1B 26 HE 9%
Wiadedng 08 | 3R | a0 Bl 367 08

Hinh 4c. Gia tri trung binh cua thoi gian dap vung
(ns) ¢ cac nit ciia CMP 4 nhan/10 luong véi L2
cache chung va L3 cache chung

Mikc 4§ sidyng
Coel | Llleahe | Lllche | Inédcach | El3cay | Memusdle
[(Dadedu 06 3] [ 1
[sL3achechun| 022 075 037 08 0%

Hinh 4d. Gia tri trung binh cua murc do sw dung
6 cdc mit cia CMP 4 nhdn/10 luong véi L2 cache
chung va L3 cache chung

; Thinglugng

03

06

04

02

: “H =

Coral |L11 cache| L21 cache| 1152 | Intel3 | MemBuss gy

L2cachechure] 017 | 0.16 0.125 0035 | 016
SLicachechwl 083 | 075 | 015 0124 | 0024 | 077

Hinh 4e. Gia tri trung binh cua thong luong ¢ cdc
nut cua CMP 4 nhdn/10 luong véi L2 cache chung
va L3 cache chung

Nhan xét:

S6 lwong khach hang tai cac nat chia sé
1a rt 16n, v6i CMP c6 3 cép cache thi sé luong
khach hang tai ntt Int+L3cache tang 72% va tai nat
MemBus+Mem giam 25% so v6i s6 lugng khach
hang tai nut Int+L2cache va MemBus+Mem cua
CMP c6 2 cip cache. Thoi gian tai cac niit chia sé
1a rét 16n, véi CMP ¢6 3 cdp cache thi thoi gian
cho doi tai nat Int+L3cache giam 26% va tai nlt
MemBus+Mem giam 84% so vdi thoi gian cho dgi
tai nt Int+L2cache va MemBus+Mem ciia CMP ¢o
2 cép cache. Thoi gian dap Gng tai cac nit chia sé
1a rat 16n, v6i CMP ¢6 3 cdp cache thi thoi gian
dap ung tai nat Int+L3cache tang 80% va tai nut
MemBus+Mem giam 23% so véi thoi gian dap tng
tai nut Int+L2cache va MemBus+Mem cua CMP
co 2 cép cache. Muc d6 st dung tai cac nat chia
sé 1a rat 16n, v6i CMP ¢6 3 cép cache thi mac do
st dung tai nat Int+L3cache tang 52% va tai nht
MemBus+Mem giam 1% so v6i mirc d6 st dung tai
nat InttL2cache va MemBus+Mem ctia CMP ¢6 2
cAp cache. Thong lwong tai cac nut chia sé 14 rat 16m,
v6i CMP c6 3 cép cache thi thong lwong cia ca hé
thdng ting 80% so v6i thong lwong cua ca hé thng
ctia CMP ¢6 2 cép cache.

« CMP 8 nhan/10 ludng véi L2 cache chung va L3 cache chung
Bang 3. Gid tri trung binh cac thong so hiéu nang ciia CMP 8 nhdn/10 luong

S6 lwong khach | Thoi gian chd | Thoigiandap | Mucddo st | Thong lwong
hang doi (ns) ung (ns) dung
L2 L3 L2 L3 L2 L3 L2 L3 L2 L3
cache | cache | cache | cache | cache | cache | cache | cache | cache | cache
chung | chung | chung | chung | chung | chung | chung | chung | chung | chung
Core 1 0.04 0,25 0,52 0,63 0,52 0,64 | 0,04 | 0,22 | 0,087 | 0,43
L11 cache 0.07 0,58 0,97 1,47 1,08 1,64 | 0,08 | 0,39 | 0,078 | 0,39
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L21 cache 0,22 0,55 3,09 0,19 0,078
Int+L2 cache | 0,4 5,22 3,63 0,31 0,12
Int+L3 cache 1,49 3,83 13,35 0,62 0,125
MemBus+Bus | 66.26 | 60,48 | 924,08 | 169,7 | 3206,9 [2952,9| 1 0,99 | 0,025 | 0,025
System 1074,8 | 214,66 0,078 | 0,39

Nhdn xét:

S6 khach hang tai cac nut chia s¢ la rat 16n,
v6i CMP ¢6 3 cép cache thi SO khach hang tai nat
Int+L3cache tang 73% va tai nit MemBus+Mem
giam 9% so voi sd khach hang tai nat Int+L2cache
va MemBus+Mem ciia CMP ¢6 2 cip cache. Thoi
gian cho doi tai cac nat chia sé 1a rat16n, véi CMP ¢6
3 cép cache thi thoi gian chd doi tai nat Int+L3cache
giam 28% va tai nut MemBustMem giam 82%
so voi thoi gian cho doi tai nit Int+L2cache va
MemBus+Mem ctia CMP ¢6 2 cap cache. Thoi gian
dap ung tai cac nit chia sé 1a rat 1on, véi CMP ¢6 3
cap cache thi thoi gian dap tmg tai nat Int+L3cache
tang 72% va tai nit MemBus+Mem giam 8%, ca
hé thong giam 80% so véi thoi gian dép tmg tai nit
Int+L2cache va MemBus+Mem, hé théng cua CMP
¢6 2 cAp cache. Mirc do sir dung tai cac nit chia
sé 1a rat 16n, v6i CMP co 3 céip cache thi mac do
st dung tai nit Int+L3cache tang 50% va tai nlt
MemBus+Mem giam 1% so v&i mirc d§ st dung
tai nut Int+L2cache va MemBus+Mem ctia CMP ¢6
2 cap cache. Thong lugng tai cac nut chia sé 1a rat
16n, véi CMP ¢6 3 cap cache thi thong luong cia ca
hé thng tang 400% so véi thong lugng ctia ca hé
thong ctia CMP ¢6 2 cap cache.

Két qua mé phong cho thiy rang: Di véi
chip da nhan c6 3 cap cache, tai cac nat Int+L3cache
va MemBus+Mem c6 s lugng khach hang, thoi
gian cho doi, thoi gian dap tng va mic do su dung
tang 1én, nhung thoi gian chd doi lai giam nhiéu so
v6i chip da nhan c6 2 cap cache. Thong lugng cua
chip da nhén c¢6 3 cép cache ciing 16n hon thong
lugng ciia chip da nhan c6 2 cép cache. Diéu nay
chimg t6 rang, voi chip da nhan c6 3 cép cache lam
giam dang ké do tré va thoi gian truy nhép bd nhd,
do d6 giam nghén cb chai tai cac cap cache chia sé
va tang hi¢u nang cta b xu ly.

Vi cac dir liéu mac dinh: L1 hit time = Ins,
L2 hit time = 2.5ns, L3 hit time = 5ns, MAT = 40ns,
L1 miss rate = 0.2, L2 miss rate = 0.2, L3 miss rate
= 0.2, xac dinh duoc thoi gian truy nhap trung binh
bd nhd (AMAT), mirc ting toc (SP) cua timg kién
tric, tr d6 danh gia dugc hiéu nang cua chip da nhan
¢6 3 cap cache so v6i chip da nhan c¢6 2 cip cache:

Doi véi chip da nhén cé 3 cip cache (L1,
L2, L3):

+ Thoi gian truy nhdp trung binh b nhd
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chinh: MAT = 40ns

+ Thoi gian truy nhdp trung binh b nhd
dugc tinh bang:

AMAT = L1 hit time + (L1 miss rate) x (L2
hit time + (L2 miss rate) x (L3 hit time) + (L3 miss
rate) x (MAT)))

AMAT = Ins + (0.2)(2.5ns + (0.2)(5ns +
(0.2)(40ns))) = 2.02ns

+ Miic ting toc ciia hé théng:

MAT _ 40 _
SP="0AT ~2.00 = 19-8

Déi v6i chip da nhan c6 2 cip cache (L1, L2):

+ Thoi gian truy nhap trung binh b nhd
chinh: MAT = 40ns

+ Thoi gian truy nhdp trung binh bg nho:

AMAT = L1hit time + (L1miss rate) x (L2
hit time + (L2 miss rate) x (MAT))

AMAT = 1ns + (0.2)(2.5ns + (0.2)(40ns)) =

3.1ns
+ Mtrc tang toc cia hé thong:
_MAT _ 40
SP="mar = 3.1 128

CMP c¢6 3 cap cache thi thoi gian truy nhap
trung binh bd nhé giam di: 3,1 — 2,02 = 1,08ns, muc
tang toc ciia hé thong ting 1,5 1an so véi chip da
nhan ¢6 2 cip cache. C6 thé thiy rang, véi kién tric
chip da nhan c6 3 cip cache v6i L3 cache chia sé cho
két qua kha quan, giam duoc thon gian trung binh
truy nhap bd nhd, giam nghén cb chai tai cic nit
chia s¢, do d6 nang cao duogc hi¢u nang cua CMP.

4. KET LUAN

Nghién ctru vé kién tric CMP va anh hudng
t6 chirc cache trong kién tric chip da nhan da duoc
thyc hién trong thoi gian dai, nhimg van duoc quan
tam do tam quan trong va sy anh hudng cua nd doi
v6i hidu ning ctia hé thong may tinh. M6 hinh hoa
CMP bang MCPFCQN la giai phap hiéu qua cho
phep thuc hién mo phong va danh gia hi¢u nang cua
bat cir loai CMP nao mong mudn va né 1a cong cu
t6t dé tham khao cho tu van thiét ké hodc sir dung
CMP. Giai phép trinh bay ¢ day da dua ra mo hll’lh
rt gon, xdy dung cac biéu thic tinh cac tham s6
hiéu nang va sau d6 tinh toan cac tham sb hiéu nang.
Két qua tinh toan cho thdy rang khi sd cip cache
tang 1én, cac tham sd: s6 luong khach hang, thoi
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gian chd doi, mtc do sir dung va thong lugng déu  thay thé cache, sé luong nhidu nhan, cong suat tiéu
tang 1én, nguoc lai, thoi gian dap ing giam xudng.  thu hay lugng tan nhiét. D6 1a nhitng thong s6 can
Luu y rang giai phap chua can nhic cac tham cong  phai tinh dén trong phan tich anh huong dén hiéu
nghé khac cia CMP nhu cdu hinh lién két cic nit  ning cia CMP vé6i hang tram, hang nghin nhan cho
(OCIN), dung lugng cac cip cache, cac thuat toan  tuong lai phat trién cua cong nghé CMP.
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EVALUATING PERFORMANCE OF CHIP MULTI-CORE WITH CACHE LEVEL

Abstract:

Chip multi-core are applied widely in hight performance computer systems and suppercomputers.
The performance of CMPs with applications of cache multi-level structures is interested in many researchers.
There are many solutions used to evaluate the performance of MCP. For this objective, the paper proposes
an approach that uses MCPFCQON. The performance of CMP is characterised by 05 parameters.: number of
jobs, waiting time, response time, utilization and capacity. The results show that when the number of caches
increases, number of jobs, waiting time, utilization and capacity are increased too, but only response time
is deacreased.
Keywords: Chip multi-core, Multiple Job Class Product Form Closed Queueing Network (MCPFCQN),
performance.
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