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Distributed shared memory
12.1 Abstraction and advantages

o It appears as if a single memory is there for distributed
applications.

* DSM is a mechanism that manages memory across multiple nodes
and makes inter-process communications transparent to end-users.

* The distributed shared memory (DSM) implements the shared
memory model in distributed systems but it doesn’t have physical
shared memory.

o All the nodes share the virtual address space provided by the
shared memory model. The Data moves between the main
memories of different nodes.

e Programmers can access the data across the network using only
read and write primitives from that memory Like in a uniprocessor
system. |

e Programmers do not have to deal with send and receive
communication primitives.

e DSM is a mechanism of allowing user processes to access shared

data without using inter-process communications.

The DSM abstraction is illustrated in the following Figure. A part

of each computer’s memory is allotted for shared space, and the

remainder is private memory. To provide programmers with the

illusion of a single shared address space, a memory mapping



management layer is required to manage the shared virtual

. memory space.

DSM has the following advantages:

{. Communication across the network is achieved by the read/write

abstraction that simplifies the task of programmers.
2. A single address space is provided, thereby providing the possibility
of avoiding data movement across multiple address spaces, and

simplifying passing-by-reference and passing complex data structures

containing pointers. _

3. If a block of data needs to be moved, the system can exploit locality
of reference to reduce the communication overhead.

4. DSM is often cheaper than using dedicated multiprocessor systems,

because it uses simpler software interfaces and off-the-shelf hardware.

" 5. There is no bottleneck presented by a single memory access bus.

6. DSM effectively provides a large (virtual) main memory.

7. DSM provides portability of programs written using DSM.

y arises due to a common DSM programming interface, which

This

portabilit
is independent of the operating system and other low-level system
characteristics. _
9 2 e St N
B v /

-

i
Ry
2
=
3
[ T~—
R
3
~5




l
/pl»o.us': } } ?Aoaﬁ, Y

* LT85
ler e_% / .
][] [

- /

—

l £ Pss ‘I -~ , —
Tjk«uc( vu‘&iw&im

Dt‘/slr”);_-(‘cc{ CLAMJ Hrrﬂd#/. }
H(wwuf QWu‘A}Cmcj Hoc{e{é—"__

ovide (te

HCMU,U., Co hahance - Hfma,u{M '% lﬁpj{{
vy 4

ohiliky o] t fmhm s oigete vtraery P
Cornechly
lmcﬂ Y by O/epz.'uu i S'e/-aé

/{e—ma,oy (oAt
Hem,,,uj AL AL “aédg_é_fszs-
p e lp H.e«mapf CMMHJ'{‘W Ho
""/N».e/wuvn it e fy,slfe-m and [l /%a7rawum.(’
ek ous %yﬁm oé, ['M(‘/Sl[maj riode//ﬁ Al

l‘(efmoiu/ CW\/S['/SI'('ﬂby Mc{tlxﬁ /7)(.




| 7 Costdbenty taodets paasn N
, °(§ 0/"-"‘-'-'?‘!-"\0 m M QMMLJ J_h‘ ﬁoﬂﬂ/ v ZM'(C,L7
s d t‘/S}' M/Tvvg:"( QAo b ""U‘N"\/’_[e_ Jro &9ALerh)

/ Vo Conensrenty Hocled

| Mt&f[xf ‘
uniabend] | pipelcad RAR CPRAN
» MDJLM[M-R

W fhe d.h f’ W‘ﬂll‘l“‘l C MAI'/S;; 71?]

CNJ)Q ()ﬂd }Fc} (‘th'/SptnLoy )

. o 1asc (o nBATEN
by proosin _yuaxf.&..k;z‘i? !
|  Casnad Cm&r'/s}m&r

\l' f/b‘k.') He Maxuf 5

@ 3}&&‘7[ CMA!'A/C'n_c,_L[: d*-{E'f‘:‘Lo »

s toacdel 4 also leriwn <A
(’wm‘/&}wul Hoef{[ _

TRA A I /Slrov\?(,s; Cu/v(r‘/S/f"ncj Mda
tea  wode ( ﬁ\uu‘%e/ I vasnable cftf amy

PAU eRAAOL s b he Laam 4°Ml‘aw/auw,(4,
,7\{ a(( PUW"V*‘

TLes én e hooat )u‘al'o/ busclel .

d}‘l‘“’“‘:“‘u{_ff tf';ijﬁ// [ -€ ﬂl ]’*Oﬁ‘ﬂaumm’ &fm,ld

I"L A ) ) 4 ‘nnnn‘.n.lf{ AV B &Y "A'fm

[ Ordden

s s [




"7716 €)CD.EM7LI\W) aAcJCA dé /7,(a7rv-wx4 },g;luuzn
Proessors mush he e secke sn ashick, Py 9%8

(AL o\ad .
- puie A

. s fen
(.e%,{,-n—[Llavé CW\A'/S j‘ .
pred 47 /éaw-/w/&f

ﬂ*'& h.\,o;ft/ pIak M/) /
L pspseRy  GROEEE

(1972) - 9 4 &« P& g Cdm/% AC
ol I\JAﬂe/ o/mu-'/ll‘m b a vasabie
Ceum ,(’,,/s/'m.—‘lta ;::L-u
N ) ﬁ;ﬁa{;— m s (T Lame a:/. o im /ijwme
oaden ok o of Keed posite opes
pforwad by ol opesttost
b Nl Qtlar (o (’emhﬂ"&éi/@@?
fer- Amturar & procusiomt Py P S
fﬂo 054 f/ }Mowcs pz /)roa,« .
vl ) i) 25
o\ 3 print(x,z) it (%)

)J'}IL,L% M V‘AU‘A.é/el Oxe (el /'O‘O
-) paLke 0[’0-4&;1[1'4& ik M//’(’,u‘n? ;J#Jb, te

Lol y;/,} 2z
e, LrJEK ﬁﬂa.cf o/wt—ml?‘m o/ Laf/?euu?

S () priad [Z/Z/g’ /’X"‘ML(’C/”



[ C9%) PAD CALOYA QAL «Lf:ﬁdn.é‘—id_ -'IA.u{ sl
euw-,[w? me,«Mnﬂf ;

> The ¢ Clobitnerks Felam Cowbe ordesed
Am 6’/: 190 - Rk Jaxe R o altd Coran
b deaint s be_

-D tml;\f 0 770&95}7/6
cbona na pes It Lalet
p C—ai&t%h'ngf.

vedi'd Sroscafioms Cak

a(f feww'ﬁ‘d

C’A,gka,l_ Co\i&t%le'n M {‘ 5

ISV CmAt‘A[("n(,y CJQDL‘M,( ’ﬁ;aj— Iy AJ’A;((&
afekmé'm/ Which ate /Dofeml!‘afér C’M‘*“ﬂy wel A
muxf- Ae ‘C{Q'ﬂ. 47 &[{ e /7,(0 eg AR 0r A )

Camne axdex_
gas s

?Lau_:ﬁ/e‘

9'7‘/'(’/(.&67[7"’” Horrmgh &

'z\_,l;l\ € - y ' Y
dai . "l-g,g CLFG\— //’MK_

Jistaibibed Chosed



lLa (’auf)wl‘ﬁ?{"m ”I,(\_Z_i_ hr-ass ha ve df/;w\c/v wld
i valbut 6(5-\ X’ ad frad 1‘1—771./ {1k volinet

s e [’7 /7’) S /Lzy art —Z’;M,/:&/ ,u_’,/.,-ﬁb?{)
. e

-@kh — U(;(Jag‘ () ¢

Iij ;ﬂ;z((zii e cexye RO
, R(x)c

py — R(X)a hx)

- T [,J)uf[?/s J( ) [}C)é omd w/(x)('

pun Comtiant G TF 1A ol g =

e j proane d&c/er.

all Procwwi Cee llevn 7 /o

FiFo fmz(t‘/s}cm_o:j,
ULII—M C/m(_ ({7& gl‘n?/e_ /’MauM AAL _(’-u.—;y
47 Seam G‘] all ofton /)M&WA In T pAdet (N

whaick H:.,, 34 AL dasmned -

it [rom A sl proCAAeS Lo he Ceay
in & d{({é(ﬂﬂi— &é}({clht 6-{; o/fgécu-ﬁf /arouM_

Tty ‘A olko C’o.ffec/ ‘PﬁAH CiwAt’A/'mcy’(u)
pr‘?e.g.‘u c{A Eﬂ"{-

) m [Laﬁ i“;‘f’[""f‘”’/— . Hare axe o taouwo’l}'&u(
bt @ ke n whtck diffesamb padosscs Seex




ol T
K90
o0k moss UAJ/L"’(
oAl he  Seen (7 prder.

u
w)a  bolelb Wizl ¢
e et
gzrx,u,_ux)a,—ﬂ’ijc
£ x) e R ()b 2lz)c -

o
A WJ:'CJ @W'ﬂu ﬂ( F[Fp &

m,wsfme,y evevl/:! .

M!ﬁfm

gﬂ‘*—*"-‘ll‘l‘wﬁ7 MoF 2l MW@""L‘\“/‘

dll bl leb alons (i tHa 7
(cads & joeak Contchlen ey -
__9_/[_0_39 QoAU ! —
on el Lo AT /,éa, pho Lss adt &
V‘J»L/ LJ‘L*OL PRIAA puwwp(lf MAILL/GW o hat o’y
‘ acl omy earlie

=) ponriked

d"mbﬁf ;L.A.b/;wfoawd éy A /7‘("90?/“ akp Lot -
e e [ [L&,ﬂ( ¢ (r et /7Lau,</§. 9 (% o wenl
PRAM. & Caels CL«AA%.LEWW\



fxa.u&( /0 »
I

[ /-{ [’A 0 CP»&A AIAL /PA / /5 /Ze bt wno/fts
r r /L /[ A 1 r/c/
heaterm X and tay 11 woniled ! e

[Wujll'm B ) >//

/—'—'

( J
“[he e Conel //A&C@M feads ! /rwﬂ \/ and

NN ?{WM V' even Uough X~

y 4

Mk postten })e%ore L

| },,n
ooy ConbtAIA
G IE e
‘PL Ry) =] R(x)—o0
CO\AM Cm/\A(‘/Sr‘é"J’LU{ Smmﬁﬂ[e— [
Soquate Pt 1 VL‘ 1 oY A —/)o/' C’W;MZ‘/
l ; e . Bl 14
| L‘DI( p Uﬂ(z)b M{alfd {;[ywjﬂcmA(Al?ﬂl—
Y )Z, [7()3 £ },,J- AM&«(!E{CW"“’( enl
/”i Pg L
‘ P R e | |
5 g%'“w (209 12[2;)! 2(%) | ﬁ(x)l
A D)2 g
7 | el 20 | RIZ |
| ’l/ R(z)2- ﬂ[x)\%_L




