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Fig 1. The hierarchy of multi-host system

PCI Express+ Intel jit7} 70gk 314 221 PCI
o A e 7lsoltt. PCI Expressi
Full-Duplex §AlolH, A3 A9 deolg k<l
shu= JFol dRlolgle =HAR HAE F
toleE F5213%t PCl Expresst @ #<l
(XDHE o9 d9(X2, X4, X8, X16)& Al-&-3}e]

3%l

=
S

=

W3 22 43 4+ 9t} PCI Express= Gen3 %+
d <l 71+ 8Gbpse HielH AFES Hes 7t
A3 9ek v E 12 PCI Expressd Aldl/"=
Lo mE oy AFES BAFH2]

Table 1. Transfer Speed of PCl Express

. Lane(width)
Generation I —4—T—5T" %1 T x5 T X6
Genl (Gbps) 2.5 5 10 20 30
Gen2 (Gbps) 5 10 20 40 60
Gen3 (Gbps) 8 16 32 64 96
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3. OpenSHMEM Light MA 2 T8
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Fig 3. Memory model of OpenSHMEM

1% 32 OpenSHMEMoA 9] 9Ao =2 HIE 7%
3l symmetric data object®} local data objectZ ©|
&3 PGAS X do|t}12]. OpenSHMEM X &1

7} PE(Process Element)%to] T Us
local data object®} BE PEEo] ¥dZ7 oz HZ 7}
538k global data object® ©]F o] it} local data
object= 7t PEY local memory®l] AZ=H, <2

rlo

Ao

ZpAl ko] HZ 7bsabth Wl 2, global data object
= symmetric data object#} L =91,
OpenSHMEM FH®IE& &3le] o & PEE°l H

gt 4= glt}. o] symmetric data objects =S PEE
=, arj|z dgdE,

o)

gol e o ),

PE O

'h-yn'u'hc‘.-\rlc He—n;-_': q;n.mnni; Haeap
[xF {
Wi e e A
Symmetric Data Objects
Oittaront Address
- arme Orfast o
Symmetric Heap Symmetric Heap
=¥ {x

P Y
Fig 4. Symmetric data object

symmetric data object™ shmem_malloc <=2]
38 219 49} o] symmetric heap©] &
W2z d9o ¥ symmetric heap
EE PES Aol Z47] v mE g9l
. Z} PEE ¢ symmetric heap 9ol Z+zt a5
Hxe FAh7 oEA

dq QoA 9

fo o o
30 of Jlm folr

symmetric data objectT
7}

LT o P A

71

KN
E

symmetric heap
offsets 7FA| Al .
OpenSHMEM ]| 4] RDMA & Skl
shmem_pute]v} shmem_get3} gloln e g &
A&} H] olHE %34 Fv. OpenSHMEMO
A9 put e S A4S 938 sourceZH-EH H

olej7} 7] Az u 2ld ¥t} destination o

i

=

we

- 60 -

2 dely dfo] dnsde=As Il davt gl
i, dlolE HdEo] $kud uwjrt obd HE A
g E ¥ o] DMA dFo] Al ¢udA 2a7] u
Fo] 2 A shmem_barrier_all¥} 28 =7]3} o]Z
ARE dHlole AE vt BAE

OpenSHMEMoﬂ /)= shmem_barrier_all 35 %
3l = PEEC F713k¢} put o] &= %
XE RDMA Aol guds gtk
shmem_barrier_all 34~% PEZ} wlg]ojo] Z=2rgS
S SE3%t1 EE PEE©| shmem_barrier_all 4~
£ 33 A Zrad dgSs FAS o1
o}

Table 2. Prototype and example of malloc function
Prototype void *shmem_malloc(size_t size);
Example double *dest = .

(double *)shmem_malloc(sizeof(*dest));

Table 3. Prototype and example of double__put function

void shmem_double_put(double *dest,

Prototype const double *source, size_t nelems, int

Example Shmem_double_p?liz;iest, &sre, 1, 1);

Table 4. Prototype and example of barrier__all function

Proteotyp void shmem_barrier_all();

Exaempl shmem_barrier_all();
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