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The Research Trend & Discussion of Data
Center Network from the view of In-Network
Computing
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July 28, 2020
Abstract. With the consolidation and increasing scale of data centers, data center networks are facing various
requirements such as wide bandwidth, high throughput, low and stable latency and multi-tenancy. As a solution, there

is In-Network Computing, which processes data in addition to data forwarding by network devices. This survey will
examine changes in data center networks and issues to be solved through research trends in In-Network Computing.
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Model Training throughput
(abbrv) (image/s)
ideal | Multi-GPU Horovod SwitchML
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inception3 1132 | 1079(95.3%) | 99(70.6%) 1079(95.3%)
resnet50 1838 | 1630(88.7%) | 911(49.6%) | 1412(76.8%)
vggl6 1180 | 898(76.1%) 207(17.5%) | 454(38.5%)
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# 3 Ports 5T & B 5FH[48]

In-network primitive Ops/packet State/packet Packet Gain Class Dominant
Network sequencing[49][50] 0(1) 0(1) O(|replicas|) CC+ Gain
Replicated storage[51] 0(1) 0(|dataset size|) 0(1) CLC State
Caching[52][53] 0(1) 0(In(|dataset size|)) 0(1) CLC State
DNN training(allreduce)[38][54][55] O(|packet]) O(|packet]) 0(1/|replicasl) LL- Gain
DNN inference[56] O(linput size|?) 0(|model size|) 0(1) GLC Ops
Database reductions[57] O(|packet]) 0(|elements|) 0(1/|replicasl) LL- Gain
Database hash joins[57] 0(1) 0(|elements|) < 0(1) CL- State
Virtual networking[47] 0(1) O(|flow table|) o(1) CLC State
In-band network telemetry[58] 0(1) 0(1) 0(1) CCC Ops
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