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Abstract  Datacenters have become the important infrastructure to provide resource and service.
The different applications based on virtualization require more rigid and diverse network perform-
ance guarantee which motivates us to change traditional TCP-based transmission mechanism in
datacenter networks (DCN). After introducing the inherent characteristic of DCN, we concluded
three kinds of insight of the improvement to DCN transport layer. Based on the elaboration of key
techniques in IB (InfiniBand) transmission optimization we propose the new-type transmission
control model for DCN with the advantage of observable network, differentiated application serv-
ices as well as administrable policies. This paper analyze IB Congestion Control (CC) algorithm
as the core transmission control in IB and its related parameters. The proportional bandwidth al-
location at the flow level is proved based on the differentiated CC parameter settings. In the end,
real IB platform is established to verify that tenant-level fair bandwidth share can be maintained
based on the dynamic parameter configuration. It obviously supports the bandwidth isolation de-

mand in cloud datacenter.
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sion policy
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5 if Carb_pkt_num=aggregate) X Yapis qp; 2R wi e <N X wips T
6 if(CCT[CCTI]<<(current_time-last_time)) CCTI_Increase;=NXCCTI_Increase;

7. next aggregate packets transmission starts ACCTI,;,,  CCTI_Increase; X BECN, —1

8 else ACCTI;,, CCTI _Increase; X BECN; ,

9. Wait for CCTLCCTI]- (current_time-last_ (D

time) to transmit next aggregate packets
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12.  endif
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Background

Datacenter has become a crucial infrastructure in cloud
environment to provide resource and service. Based on the
virtualization techniques, many different applications of mul-
tiple tenants host in one datacenter. Firstly, the traffic jitter
and momentary burst nature has been widely observed which
significantly impacts the utilization of the links. TCP proto-
col is not so reactive to this problem especially in low delay
DCN since it only passively collects packet loss and RTT to
infer network status. Secondly, applications have no isolation
mechanism to avoid malicious user’s access to the network
bandwidth. Their transmission capacity cannot be limited and
configured by the manager of datacenter to provide certain
diverse capacity for different user. Last but not the least,
datacenter transmission based on TCP is not aware of the
network characteristic like multipath and traffic distribution
which would result in the performance penalty. As the domi-
nant interconnection technique in HPC, InfiniBand (IB) not
only has significant performance advantages but also provides
multiple new techniques to support stronger transmission
control for datacenter.

This paper proposed a new-type transmission control
model for DCN to systemically optimize the transmission in
IB from three aspects. It realizes the differentiated applica-
tion services by QoS manager which monitors the transmis-
sion quality and adopts tuning strategy when QoS of the QP

(Queue Pair) is not satisfied. The strategy includes adjusting
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VL mapping, congestion control, traffic reschedule over
multiple path, etc. The multipath can be leveraged in IB due
to the explicit different LID pairs for different paths. The
network-aware capacity is provided by SA (Subnet Adminis-
tration) database which stores the node and path QoS infor-
mation.

The end-to-end transmission configuration and manage-
ment is elaborated in this paper based on IB Congestion Con-
trol (CC). We investigate the CC algorithm and how its re-
lated parameters affect the QP’s transmission capacity. The
analysis and experiment proves flow level fairness can be
achieved based on IB CC. And more importantly, different
parameter configuration of each QP can guarantee the differ-
entiated flow-level bandwidth allocation. The advanced band-
width isolation strategy, such as tenant-level fairness, can be
realized based on the parameter configuration.
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