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1. Large-scale datacenter applications
Big-data analytics and data serving ' ' et o e
Common pro perties: . e — i %"’isG‘sﬁpéotCAB%:J
« Large datasets, many nodes . |
* Frequent accesses to non-local data i
* Very little processing per query/algorithm iteration
Most DC applications are network-bound B ]
2. Existing approaches ill-suited 3. Our proposal: Scale-Out NUMA
Rack-scale system based on NUMA transport
Shared memory (ccNUMA) » Reliable and wide interconnect
+ Low latency to remote data  Integrated (locally) cache-coherent Remote MC
- Limited scalability, high cost, single failure domain e Direct access via memory_mapped queue_pairs (QP)
Distributed memory using TCP/IP over Ethernet  App App
+ High scalability using commodity parts ! 0S ] - -
. . g ( control N A
- High remote access latencies (up to 1000x of local) d ot
o _ o core core - i
Distributed memory using RDMA over InfiniBand , ‘ J
+ High scalability, low latency 11 11 jY YU
- Remote access latency memory still high (>10x of local) fabric
LLC
Deep network stacks, PCI/DMA limit performance Remote access latency of 300ns, DDR rate, scalable
4. Rack-scale graph processing 5. Rack-out data serving
Bulk Synchronous Parallel processing Rack-out: shard data at rack-scale granularity
 |terative computation » Skewed access patters create hotspots in scale-out
» Servers exchange graph updates across iterations * Group servers into racks = more compute/network
-> Deliver higher throughput w/o violating SLA
PageRank on Twitter graph study &
. soNUMA (bulk) > BSP implementation on soNUMA cgfm
 SHM (pthreads) = shared-memory implementation fabric
SHM (pthreads) =soNUMA (bulk) Super-shard
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