HE PIEU HANH NHIEU BO VI XU’ LY

aCau hinh nhiéu processor

2Cdc loai hé diéu hanh ho tro nhieu bo vi x ly
aDong bo trong hé thong da xtr ly

aDiéu phdi trong hé thdong da x|y



CAU HINH NHIEU PROCESSOR

-1
0 Pa x¥ ly dung b6 nh& chia se.
o Pa x Iy dung bo nhd riéng.

o Pa x ly phén tdn



Hé thong da xtt ly UMA ding mé hinh Bus

1 2 hodc nhiéu CPU va mOt hodc nhiéu bd nhé

o S dung mdt tuyén bus dé truyén thdng.

1 CPU phai kiém tra xem bus cé rbi khéng.

Bd nhérifng — E}i:ﬁ
Bd nhd chia sé
¥ {
CPU CPU M CPU CPU M cPU CPU M
— | [ | —
Cache

(b)



Hé théng da x& Iy UMA ding mé hinh chuyén
mach chéo (Crossbar Switch)
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Hé thdng da x& Iy UMA dung mé hinh mang chuyén mach
da tang (Multistage Switching Network)

Module : ving nh& ndo duwoc st dung.

Address : dja chi ndo trong ving nh& dé.

Opcode : hoat dong gi s& duwgc thire hién (doc/ghi).
Value : todn hang ndo sé dwoc dung vao viéc doc/ghi

Module | Address | Opcode | Value ]|

(@) (b)
(a) Chuyén mach 2x2. (b) Dinh dang clia Message



Multistage Switching Network (tt)

]
1 V&i n CPU va n b0 nhé, ching ta can log,n tang
(stage) v&i n/2 switch cho moi tang.

Stﬁng

- Bi nhi

1A 2A 3A 000
b T~ oo

18 28 38 010
T mn
2 _— 100]
1C 2 ac N
a 110
1D 2D 3D it ]
a 3 111

0: ngo ra phia trén
1: tuyén bén dudi



Hé thong da xtr ly NUMA

© Cé mot khdng gian dia chi duy nhat c6 thé nhin thdy bdi tat cd cdc
CPU.

0 Truy xuat b0 nhé & xa théng qua hai 1énh LOAD va STORE.
o Truy xuat bd nhd & xa chdm hon truy xuat bd nhd cuc bb.

v' NC-NUMA (NonCaching NUMA).
v' CC-NUMA (Cache Coherent NUMA)



CC-NUMA

Node 0 Node 1 Node 255
CPLU B nhe CPU Bt nhé CPU B nhe
Directory | — —
Bus cuc bi Bus cuc b Bus cuc b
Bu=s ding chung
(a)
2151
Bits 8 18 6
Node Block Offset A A
(o) 4|0
3[o
node 36, khOi cache 4, offset 8 ‘1? :} 82
olo

(<)



CAC LOAI HE DIEU HANH HO TRO NHIEU BO
XU LY

MOi CPU cé riéng mot hé diéu hanh

Hé diéu hanh cho nhiéu b6 xU Iy hoat dOng theo co
ché ChU-Td (Master-Slave)

Hé diéu hanh cho hé thdng cé nhiéu b6 xir Iy doi
xtng (Symmetric multiprocessors)




MOi CPU cé rieng mOt hé diéu hanh

Phan chia b6 nh& cho cdc CPU trong hé thong da xt Iy
Cung chia sé chung tap Iénh clia hé diéu hanh.
D{r liéu cling duoc lwu trit riéng cho tung CPU

CPU1 CPU 2 CPU3 CPU4 B nhé I[4]
05 05 05 05 | e
» " . " ala 02
TIEnS rieng Fieng riens Data | Data
D5 code
\Elus

v'Mbi CPU duoc cdp moOt bd nhd riéng vé s& hitu mot ban sao riéng clia hé
diéu hanh.
v'n CPU sau dé sé hoat ddng nhu 1a n mdy tinh doc lap.



MOi CPU ¢6 rieng mOt hé diéu hanh —
Nhuoc diém

CPU1 CPU 2 CPU3 CPU4 B nho IO
1 2
0% 08§ 0§ 0§ I
. . . . 3 2
TIENg FIeng FIeTe Hene Data | Data
D5 code

Bus

Khéng cé viéc chia sé tién trinh
Khéng cé viéc chia sé tién trinh
MOi hé diéu hanh s& thao tdc trén khéi dit liéu dia
(cached) mbt cdch ddc 1ap vdi cdc hé diéu hanh khdc.



dong theo co ché Chu-T& (Master-
Slave)

Tat ca cdc 107 goi hé thdng déu dugc chuyén dén CPU 1 dé
dugce xur ly.
Khi mot CPU mu(“)'n, di vao trang thai rOi, né s& yéu cau HbH
gdn cho né mot tién trinh dé thuc thi.

néu dugc gdn thi né ti€p tuc lam viéc

néu khéng né mdi di vao trang thdi roi.

CPU 1 CPLU 2 CPU 3 CPU 4 Bii nh o
Master 5lave Slave Slave tin trin]
chay chay cac chay cac chay cac ::‘:;
0% tién trinh tién trinh tién trinh
user uFer user o5
\ Bus

v'Nghén c6 chai tai CPU “chi(”



Hé diéu hanh cho hé thdng cé nhiéu bo x ly dbi xilrng
(Symmetric multiprocessors)

CPU 1 CPU 2 CPU3 CPU4 B nhe Vo

chay tién chay tién chay tién chay Hén
trinh user trinh user irinh uzer irinh user
va 08 va 0% va 05 va 0§

‘chia gé chia sé chia sé chia zé 05 O

\ \Lm:ks

Bus

0 Diéu gi s& xay ra néu cé hai CPU chon cung tién trinh dé thuyc thi va
y&u cau cing trang nhd roi2 -> Multex

= DUng nhiéu mién gdng (MOi mién géng duoc bao vé bai mot bién
mutex cUd nd)

1 Deadlocks

Hau hét cac hé thdng cé nhiéu bd xir ly déu str dung mé hinh nay



PONG BO TRONG HE THONG DA XU

LY
1

1 Chi thi 1&nh TSL c6 thé bi 16i néu Bus khéng thé bi khéa.

T nha Bi nhi
CPU 1 1000 L ) CPL 2
dwoc khiri
fao gia tri0 N
I .IL‘. h+ I
Ll.CPUlﬂchiitr‘ilLl LE.CPUZﬁchﬁtiﬂJ

3.CPU1 ghigiairil

4. CPU2 ghigiairil \E
us

v'Chi thj TSL dau tién phai khéa bus, ngdn chan cdc CPU khdc truy xuat bus.
v'Cho phép ca hai CPU truy xuat dén bd nhd.



Han ché clia TSL

Bién lock s& bi chiém dung theo co ché quay tron
(spinning).

Cdc CPU phai Ian lugt thue hién vong 1ap kiém tra
bién lock v& chiém dung bus mdt cdch chat ché.
Khéng chi lam lang phi thoi gian yéu cadu CPU ma
con gdy ra mot lurgng tai 1&n cho bus hodc b nho,
ldm giam nghiém trong toc d0 lam viéc clia cdc
CPU khéc.



Giam lwu lwgng bus - moi CPU chiém 13y
mOt mutex (bién lock riéng clia nd)

St dung nhiéu bién lock dé trdnh cache thrashing
Giai quyét duoc van dé déi tai nguyén

CPU3—| 3 CPU 3 Lkiém tra (spin)
trén hién lock riéng

CPU 2 kiém ira (spin)

T o / CPU 4 kiém ira (spin)
trén hién lock riéng \\ (":'w / trén hien lock rieng
2 I | d 4
=

—~ Khi CPU 1 hoan it cong
B nhi chiasé —— A viée, né giai phéng hien lock,
/ dong thei né ciing gidi
.. héng hién lock rigng mi
CPU1 gite | - prong & FIETE M
hibn lm:gk | CPU 2 dang kiém tra (spin)




DPIEU PHOI TRONG HE THONG DA XU LY

BO diéu phOi phai quyét dinh tién trinh ndo chay vOi
CPU ndo -> diéu ph0i 2 huwdng.
Cdc k¥ thuat diéu phoi:

Diéu phodi theo phwong phdp chia sé thoi gian (Time
sharing)

Diéu phdi theo phuong phdp chia sé khéng gian
(Space Sharing)

Gang Scheduling



Diéu phoi theo phuwong phdp chia sé

thoi gian (Ti hari
- i gian (Time sharing)

71 Ap dung cho cdc tién trinh ddc 1ap nhau
- Ding mot cdu tric dit liéu cho toan hé thong
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Time sharing — U'u/nhuoc

Uu : can bang 1ai -> khéng cé trudng hop mot CPU
ndo dé roi trong khi cdc CPU khéc thi lam viéc qua
tai.

Han ché:
Canh tranh cau tric dit liéu diéu phdi khi s6 lvgng CPU
tang lén
Lwong overhead 10n khi thuc hién chuyén d6i nglt canh
trong trudng hop mot tién trinh bi khéa dé doi thao tdc
nhdp xuat



Giai thuat diéu phoi hai mire

Khi mot tién trinh dwgc tao ra, né dugc gdan cho mét CPU (duoc thuc hién &
mUlc cao)
MOi CPU chiém gilt mot tap cdéc tién trinh clia chinh nd.
Viéc diéu phdi thuc su cho céc tién trinh dién ra & mirc thap.
Diéu phdi dugc thue hién bdi tirng CPU riéng 1€ sir dung céc quyén wu tién hodc
dua vao mot vai yéu to khéc.
Néu modt CPU khdng cé ti€n trinh ndo dé thuc thi, né sé Iay mOt ti€n trinh
ndo dé tir mot CPU khéc hon la phai di vao trang thdi roi.

Uu diém:
Phan b tai déu trén cac CPU hién cé.
cache dugc tan dung t0i da (giG’ mOt tién trinh trén cing mot CPU)

Viéc tranh chap danh sc:ch san sang duoc giam thiéu (m6i CPU c¢6 moOt danh séch
céc tién trinh san sang cla chinh né).



Diéu phoi theo phuwong phdp chia sé
khong gian (Space Sharing)

Ap dung cho cdc tién trinh ¢é lién quan v&i nhau
Cdc tiéu trinh thudc cing mdt nhém duoc tao tai cing mét thoi diém.

N,é'u ¢4 nhiéu CPU r6i cho cdc tiéu trinh nay -> m\Si tiéu trinh duoc
cap cho mot CPU twong Ung va tat ca déu bat dau.

Néu khéng dl CPU, khéng c6 tiéu trinh ndo duwgce thuc hién.
MOi tiéu trinh s& nam gilr CPU clia né cho dén khi két thic

Chia8 CPUVIO Mt ~oooooooooooooo P S
whim (partition) loff1|f2)|3fda||5]|6]7] -~ Chias CPUVIOmat
| 5; —  Mthém (partition)
81| 9] |10] [11]d12] |13] [14 [ 15];
-r-_-_:-:-_-___:__:-_:-_:l- === ': : 1 :
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Gang Scheduling
—

Tiéu trinh A, dang chay
"
CPUD A By Ay By A B,
 N\Requést1 /1 eauests i i i
: | eply 1 : Reply2 :
GPU 1 B, A, B, A, B, A,
Thiri gian () 100 200 300 400 500 &00

o Cdc tiéu trinh lién quan dugc diéu phdi nhu 1d mdt nhém.
0 Tat cd cdc thanh vién clla mOt nhém thuc thi dong thoi, trén cdc CPU chia sé thoi gian.
7 Tat c cdc thanh vién bat dau va két thic cdc khe thdi gian cung nhau.



Gang Scheduling (tt)

Tat ca cdc tiéu trinh clia mét tién trinh chay cung nhau
Néu mot trong ching glti yéu cdu cho mot tiéu trinh khéc

né s& nhan dwgc gan nhu la 13p tlc va cé thé hdi ddp trd lai cling hau
nhu tUc thoi

CPU
0 | 2 3 4 5

0| A, A, A, A, A, A
1| B, B, B, C, C, C,
2 D, D, D, D, D, E,

ﬂmlﬂgwm 3| E, E, E, E. E. E.
4| A, A, A, A, A, A,
5 Bg 3, B, C, C, C,
6 D, D, D, D, D, E,
7| E, E, E, E. E. E.




