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Priority-Based Congestion Control Scheme for Deadline-Aware TCP in Data Center Networks

YE Jin, LI Tao-Shen, GE Zhi-Hui

(School of Computer and Electronic Information, Guangxi University, Nanning 530004, China)

Abstract: In modern data centers, due to the deadline-agnostic congestion control in transmission control protocol (TCP), many
deadline-sensitive flows cannot finish sending before their deadline. Therefore, providing high deadline meeting ratio becomes a critical
challenge in typical OLDI (online data intensive) applications of DCN. Under the partition-aggregate workflow pattern, since all the
responses of single request have the same flow deadline and size, they are likely to respond nearly at the same time, which may result in
that all flows with similar priority miss their deadlines. In this paper, two kinds of deadline-aware TCP, HPD and P’D are proposed. By
using the novel deceleration, HPD and P?D alleviate the impact of priority synchronization problem. At-scale NS2 simulations show that
P?D reduces the fraction of missed deadlines by 20% compared to D*TCP.
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Calculates: W/, pr; and Flag;

if W' = Wum, pri=infinitesimal,

else if B;/MSS< deadline, pr=infinitesimal,

else if Flag=1, pr=infinitesimal;

Attach header to the packet which contain fields W/, pr; and Flag;;
Congestion Management:

if no congestion cwnd=cwnd+1;

a?
else cwnd =cwnd x| 1— 5 R

B£ 2. Switch.

Receiving a packet:

Let i be the flow index in the list of switch;

If the flow i is not in the list then { //new flow happen
Update Flag;, W/, pr;;

N=N+1;
Deceleration function(N);}
If the flow i is in the list then {
copy Flag; from switch to the header of packet;
update W} pr; in List;}

If receiving ICMP notice from i then { //completing flow
remove Flag; W' w; pr; in switch;
N=N-1;

Deceleration function(N);}

&% 3. HPD deceleration function(X).

For (i=0; i<X; i++) Estimate W'

For (i=0; i<X; i++) Estimate W, =Y W/;

While (W, > W) |

Prmax=0;
For (i=0; i<X; i++) {
If (pri>prmax) {
Plrmax=Pri;
Imax=i3} }
set Flagima—=1
set primax—infinitesimal;
Woin =Wen = Wi +1}

For (i=0; i<X; i++)

Updates and maintains Flag;, W' wy, pri
&£ 4. P’D deceleration Function(X).
For (i=0; i<X; i++) Estimate W,-*, w,,
If W,<0 or W; < W, maintain flag;;
else if W/>W," && W,>0 {

calculate p;;

CEPFIFGUI  https// www. jos. org. cn
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set Flag;=1 with p;; }
For (i=0; i<X; i++)
Updates and maintains Flag;, W W, pri;

3 HRES TSR

oh T 50 VI A T T A PR 5 A T A AR AR SR A NS2 7 B T AT 4 B S 5 A S 56 Bl
SR E IR 20 B DL TG e 5 3 PR R A 1 £ s a1 K N T 4350k 1MB~50MB,50KB~1MB,
2KB~20KB, #J41k 3L pr; 4 0.1.
Table 2 Simulation parameters

Parameter Value
Simulation time Ss
Link latency 75us
RTOmwin 30ms
Queue buffer 1 000pkt
RED queue size threshold 65
The latest samples weighted 1/16
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A 40ms [ 3 4B Ui Y AE B Jn I BR Y S T AR L AU 1 A8 PR A 40ms SR I 2 A i AL T I
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Fig.6 Network topology of mixing traffic
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