Active Queue Management for
Efficient TCP Congestion Control
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PID Controllers for AQM

Mechanics AQM

Proportional | Position Displacement | Queue Displacement

Integral Velocity Queue Velocity = Load

Derivative Acceleration Queue Acceleration

PI (Hollot, INFOCOMM '01) : PI Controller
AVQ (Kunniyur, SIGCOMM '01) : PI Controller
SFC (Gao, INFOCOMM '03) : PP, Controller
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Aggregate Rate Control (ARC)

Rate-based AQM for TCP System

— Parameter Reduced PI Controller

— Easy and Flexible Configuration

— Control Noise Reduction (than queue based)
Practical Configuration Guideline

— Stable Boundary System Condition

— Control Interval (Epoch) Length

Evaluation

— ARC, PI, AVQ, SFC and Drop-Talil
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ARC Algorithm

Every d seconds:

L p- p+a(b- gdC- (9—ap)); p : notification probability
2. b= 0 g : queuelength
Every packet arrival: b : bytes received this epoch
3: if (uniform (0,1) £ p) C: link capacity
4:  if (mark (packet) == false) { g : target utilization (C,/C)
5: drop (packet); 0o target queue length
6: return; a : virtual queue f:ontrol const.
7 3 d : measurement interval

8. b- b+ sizeof (packet);
9: if (enqueue (packet) == false) drop (packet);
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TCP-ARC Feedback Control Model

ARC TCP + Delay
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Aggregate Rate Gontrol
for TGP Traffic Management

Jae Chung and Mark Claypool
http://perforim.wpi.edu

TCP-ARC Stability Conditions
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Evaluation: Bulk TCP Load

C = 10Mbps

Q =500 pkts

RTLD =[60, 1000] ms
thp_bw =350

Nty o = 10 ® 50 ® 100 ® 200 ® 400 ® 800

Nyep = 300 sessions

— FIFA World Cup '98 (HP)

— H-Campos MASCOTS '03

— Obj,,=5KB, Shape=1.2, Ty = 7sec

— Offered Load » 2.5Mbps (Saroiu USENIX '02)

ARC Configuration Guidelines

Set the measurement interval (d) close to the
maximum expected system RTT (1 or 2 sec)
Configure ARC (a/d) for your average case
lower boundary condition (£, N)

Check to see if the chosen a meets the
Minimum Stability Condition
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d=7

ARC: g=098, g,=0
a=142 105 d=1sec

Pl :qg,=50,
a=1.822"10%5 b=1.816 105
w=1/d =170

AVQ: g=098,
a=015, d=Dpge

SFC :q,=50

k, = 0.0005, k,=0.2, (d=13)
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T-Web: Web Flash Crowd

C = 10Mbps

Q =500 pkts

RTLD = [60, 1000] ms
thp_fw =25, thp_bw =50
Nyep = 300 (OL=0.25) ® 1300 (OL=1.1) ® 300
— Flash Rate based on FIFA World Cup '98 Data
— Peak Flash Rate: 2M ® 10M reg/h in 2hours

— +N,ep = +10 session/min (from 100 sec)

— - Nyep = - 10 session/min (from 6100 sec)
Simulation time = 12100 sec
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Evaluation: Multiple Bottleneck

C, = 10Mbps, Q;=500 pkts, LD; =20 ms
FW Arrow (stripe): Ng, 1y =25, Nyep = 150
BW Arrow (solid) : Ny, p, = 25

Simulation time = 600 sec
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