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Figure 1. Example of two packets from different streams, } ø and }9~ being serviced in their respective
time slots. Each time slot is of constant size � . Observe that the packet in } ø requires ����� ø
service time, thereby wasting � ø time units before the packet in }.~ is serviced. In this example, } ø
has a request period of À time slots, while }.~ has a request period of ¼ time slots.

2.1. Problem Definition
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2.2. The DWCS Algorithm
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Table 1. Precedence amongst pairs of packets in different streams
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Figure 2. The DWCS algorithm.
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Figure 3. Example showing the scheduling of À streams, } ø , } ~ , and } 8 , using EDF and DWCS. All
packets in each stream have unit service times and request periods. The window-constraints for
each stream are shown as fractions, µ ¸ · , while packet deadlines are shown in brackets.

2.3. DWCS Complexity
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3.1. Delay Characteristics
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3.3. Supporting Packets with Variable Service Times
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3.4. Simulated Results
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Table 2. Number of missed deadlines, ¨ , and window-constraint violations, © , for increasing numbers
of packet streams, O , and increasing utilization factors, � . In all scenarios, the number of window-
constraint violations remains zero until the total utilization factor, � , exceeds ³�Dåæ .
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Table 3. �gm3R = ß G @ is the minimum utilization factor of all the window-constrained (WC) packet streams
when there are no window-constraint violations. �Sm#R = ß G @ is ó�é2ê�ó/Édê¶éJëEðWþ from ��óWð|È"é2ñ�ÇiíL§ in Section 3.2.
In this scenario, �±¯�° is the Æ�ð�éaïGÉbñ�ð�þ utilization factor of best-effort packet streams when they are
serviced. A best-effort packet stream is serviced when one packet from each and every real-time,
window-constrained packet stream has been serviced in its current request period.
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Figure 4. (a) The number of best-effort packets serviced, as a function of all packets serviced from
both best-effort and real-time streams. The results are shown when real-time streams have differentÆ�Ç]È"Ç]ÆTÉdÆ utilization factors; (b) the mean delay (as a function of packet service times) between
servicing consecutive packets in best-effort streams under different loads from real-time packet
streams.
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A.1. Proof of Theorem 2
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Figure 5. The change in current window-denominators, · »R , · »Ç and · »m for three packet streams, } R ,
} Ç and } m , respectively, when all request periods, except possibly ´.R , are finite. The initial state, Å ,
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