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GPUSs: But many packet processing applications are not compute/memory intensive!
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// Prefetch, Save label, and Switch element
#define PSS(addr, label) do {
prefetch(addr); \
i i i ] labels[1] = &&label; \
GPUs hide memory latency by context switching G-Opt input code: R R
goFo *labels[I1]; \
Thread 1 Thread 2 » while(0);
> = >y find(key *K, value *V) { _
S~ Ve int i fl?d(kgy *K, value *V) {
\\\~\ Phe For(i = 0; i < B; i++) { int 1dx[B];
A int idx = hash(K[i]): G-Opt transform value *ptr[B];
_expensive(&table[1dx]); > St 1 = 0. mask = O-
n we hi | n for CP r rams? value *ptr = table[idx].ptr; e - Yo )
Ca © de-ate Y 19 cPU programs - _expensive(ptr); Local variables - Arrays vord "labels[B] = {label _O}:
e CuckooSwitch [CONEXT 13]: Group prefetching V[i] = *ptr- . e
_ _ ) _ y ’ Annotations = Switching | japel o-
 Grappa [U. Washington]. Context switching , idx[1] = hash(K[1T):
PSS(&table[idx[1], label 1);
label 1:
el ptr[1] = table[i1dx[1]]-ptr;
Assume programmer exposes parallelism: . PSS(ptr[1], label_2);
for(i = 0; i < num_threads; i ++) { Properties: fabel 2z _
/*  Processes batch of elements VI1] = *ptr[l];
* Do SOmething for thread i’ o E|ementS |ndependent Of eaCh Othel’ end:
* independent of other threads.  Can switch between elements! ok SLeET BITcnask. 1):
*/ « Annotations for expensive accesses if(mask == (1 << B) - 1) return;
} 1 = (1 + 1) % B;
goto *labels[I];
}

Increases instructions executed, but IPC more Throughput increase:
25 50 50
M Instruction count — 0 ~-Baseline 1 —-Baseline
% 20 . é --GPU é —--GPU
~-G-Opt ~-G-Opt
% 15 2 30 i 2 30 i
£ = 2
48 10 -§° 20 -§° 20
D o o
5 = 10 = 10 S
0 - . - ] . 0 IPv4 forwarding 0 IPv6 forwarding
. 0 1 2 3 4 5 0 1 2 3 4 5
Cuckoo Ptr-Chasing IPv6 Lookup Number of CPU cores Number of CPU cores
50 50
—--Baseline —--Baseline
% 40 GpU % 40 —<GPU
7 o Q
; B G-Opt 2 ~G-Opt s ~-G-Opt
o B Manual o 30 - 30
R 2 g
3 c 20 S 20
o > >
~ 4 o o
T 3 < 10 < 10
g 5 0 L2 switch 0 NDN forwarding
1 0 1 2 3 4 5 0 1 2 3 4 5
Number of CPU cores Number of CPU cores
0
Cuck Ptr-Ch IPv6 Look : : : P
HeKoo r-Chasing Vo FOOKUP Code is online; https://github.com/efficient/gopt
Carnegie UNIVERSITY
0,
Mellon Geo"g'a CRINERLION UC Berkeley. /
Tech| UNIVERSITY WASHINGTON
Intel Science & Technology UIllVGI’Slty

Center for Cloud Computing




	Slide Number 1

