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ABSTRACT

This paper presents a new preventive rate feed-
back flow control scheme in reservationless network,
in which switching nodes use Fair Queueing or other
round-robin-like queue service discipline. We add a
bit in the packet header to be the feedback informa-
tion of buffer utilization in the network. The switch-
ing nodes set the bit when the buffer utilization
achieve the operating point. This feedback informa-
tion is communicated back to the sources through the
transport-level acknowledge. We use a network model
for round-robin-like queue service discipline. Based
on this network model, we use packet-pair to probe
the bottleneck service rate and use immediate ac-
knowledges whose bits are set to probe new bottle-
neck service rate to be the basis of the adjust of
sending rate. Simulation results show that our scheme
is very good for throughput, bottleneck queue length,
responsiveness to the change of network traffic, fair-
ness and the transfer time for small files.

Keywords: Rate Feedback Flow Control , Network
Congestion, Packet-Pair Flow Control, Fair
Queueing, Rate Allocation Server.
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DITF ERMFR RIS R -
VARIABLE DEFINITION :
send_rate : sending rate
inter_ack : inter-ack time
rtt : round trip time
rtt_min : minimal rtt
last_rtt : rtt of last packet
first_of pair : seq. # of first ack of pair
time_of last_ack : time when last ack recvd
active_flow : # of active conversation
aver_conv_size : buffer allocated to a conv.
op_gsize : buffer size of a router
bytes_in_q : bytes in queue of a conv.
USER POLICY -
Initial mode
send packet-pair;
/* bottleneck service rate probing */
receive two acks of packet-pair;
send rate =1/ inter_ack;
/* send rate = bottleneck service rate */
rtt_min = last_rtt = rtt;
Increase mode
receive an ack ’ check pkt->bubit;
if (bubit = 0)
/* buffer utilization < 6 */
compute rtt;
if (rtt < rtt_min) .
send_rate =send rate+ &, ;
/* send rate increases @, */
rtt_min = rtt;
else if (rtt = rtt_min and rtt = last_rtt)
send_rate =send rate+ @ ;
/* send rate increases &, */
else send_rate = send_rate;
/* send rate unchanged */
last_rtt = rtt;
Decrease mode
if (bubit = 1)
/* buffer utilization = & */
if (pkt->id = first_of pair+ 1)
/* get bottleneck service rate */
send_rate= S / inter_ack;
/* send rate < bottleneck service rate */
time_of last_ack =now;
first_of pair = pkt->id;
NETWORK POLICY -
if (active_flow > 0)
aver_conv_size = op_gsize / active_flow;
bytes in q = get num_bytes_in_g(conv_id);
if (bytes_in_g/ 0 Zaver_conv_size)
/* buffer utilization = &*/
pkt->bubit=1;
else
pkt->bubit = 0;
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