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The Computer Services Supply Chain

Communication 
infrastructure providers 

(Enron, AT&T)

Internet data center (IDC) providers:

(Exodus, Qwest)

Internet service providers (ISP), 
application service providers (ASP)

(Oracle Business Online, Breakaway Solutions)

Companies and organizations
that provide services to end consumers

(MIT, Amazon.com)

End consumers
(surfing and buying on the web,

runing software)

Computers hardware
providers
(HP, IBM)

Computer  software 
providers 

(Microsoft, SAP)
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T o k en  is  lo st  if  th e  
b u ck et is  fu ll

J o b s a rr iv e  a t a  
s to ch a st ic  ra te  
w ith  a v era g e  u

S erv er

J o b -to k en  p a irs  a re  
cr ea ted  a n d  co n tin u e  to  
se rv ice .  I f  th er e  is  n o  
to k en  in  th e  b u ck et, th e  
jo b  is  lo st.
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Token Bucket Pricing for 
Shared Resources

DemandResources

Seller

Service provider

Buyer

IT department

Coordination

Token bucket 
admission control 

and pricing scheme

Seller: Prices 
R=? D=? 

Given aggregated 
demand

Buyer:  
r=?  d=?

Given demand, prices, 
and performance 

requirement

Performance:
P(loss)=?

Output Stream
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Perform ance comparison of bounds and optimal choice for a 
service of 99%, norm al (10,1) dem and, and D/R=0.1
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0.76%0.95%0.95%10.904.2210.48
Rate
Control

1.30%0.32%0.59%10.964.8010.48
Upper 
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ErrorPLossPBacklogCostDepthRateD/R=0.1
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First Moment and Stdev Comparison for Normal(10,2) Demand, 
SL =95% with D/R=0.9, 0.5, and SL=99%with D/R=0.2,0.1

0.46%-0.07%XX0.44%X0.35%XXErrorSTDev

0.00%0.00%0.16%0.51%-0.18%-0.26%-0.17%-0.28%0.51%ErrorMean

1.991.981.98X1.99X1.99X1.98STDev

103.95103.911.98X103.83X103.83X1.98Stdev/2Mom

10.0010.0010.0210.009.999.999.999.9810.01Mean0.1

-1.14%-2.06%XX-1.25%X-1.63%XXErrorSTDev
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0.26%-3.72%XX0.28%X-1.99%XXErrorSTDev
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1.931.861.93X1.94X1.90X1.94STDev

103.61103.841.93X103.15X102.49X1.94Stdev/2Mom

9.9910.029.9710.009.979.829.949.729.94Mean0.5

-1.07%-3.23%XX-0.60%X-2.04%XXErrorSTDev
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1.921.881.94X1.93X1.90X1.94STDev

103.88104.771.94X103.04X102.62X1.94Stdev/2Mom

10.0110.069.9810.009.979.569.959.449.94Mean0.995

EnhanceApproxSimuRealMeanEnhanceEnhanceFRApproxApproxFRSimuMeasureD/RSL

Token Bucket with Rate ControlToken Bucket
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First Moment and Stdev Comparison for Exponential(1) 
Demand, SL =90% with D/R=0.9, 0.5, 0.2, and 0.1

Token Bucket

2.74%-2.37%0.00%X0.38%X-2.36%XXErrorSTDev

-1.36%-1.80%-0.21%2.27%0.12%1.68%-0.53%-0.08%2.43%ErrorMean

0.910.860.88X0.92X0.89X0.91STDev

1.791.700.88X1.78X1.72X0.91Stdev/2Mom

0.990.981.001.000.970.990.960.970.97Mean0.1

2.59%-3.97%0.00%X-0.77%X-4.71%XXErrorSTDev

-2.50%-2.96%2.01%2.15%-1.61%2.06%-2.78%-2.41%2.33%ErrorMean

0.870.820.85X0.87X0.84X0.88STDev

1.711.610.85X1.68X1.60X0.88Stdev/2Mom

0.980.971.021.000.960.990.950.950.97Mean0.2

-1.14%-6.60%0.00%X-0.25%X-4.17%XXErrorSTDev

-4.63%-2.57%0.13%2.09%-0.52%-2.80%-1.99%-14.83%2.21%ErrorMean

0.800.760.81X0.81X0.77X0.81STDev

1.561.530.81X1.52X1.45X0.81Stdev/2Mom

0.950.971.001.000.940.910.920.800.94Mean0.5

-7.88%-7.88%0.00%X-0.21%X-0.21%XXErrorSTDev

22.20%22.21%0.13%1.97%0.04%0.04%0.04%0.04%2.09%ErrorMean

0.710.710.77X0.73X0.73X0.73STDev

1.991.990.77X1.34X1.34X0.73Stdev/2Mom

1.221.221.001.000.900.900.900.900.90Mean0.990

EnhanceApproxSimuRealMeanEnhanceEnhanceFRApproxApproxFRSimuMeasureD/RSL

Token Bucket with Rate Control
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