


































































































































































Table 5.4:

Measured message lengths of the single HUB system.

ArriValrate ��fW&�vR�Standard �6V6�Fﾖ�V蹌�Number 

九【Mbit/S] 文'友Uﾒ�deViation[byte] 文'友S%ﾒ�ofsamples 

5 鼎ゅ��ll.4 �#3C"綯�65536 

10 ���R紕�18.9 ��3cs�縒�65536 

15 �##"���28.0 鉄��ッ絣�65536 

20 鼎��綯�40.3 ��s��CゅB�65265 

25 塔3偵r�64.5 都��3�B絣�64227 

30 �3s�"���187.7 ��3��C#r���22955 

0　　　　　　　　　　　∩)0　　　　　　　　　　　00　　　　　　　　　　　(U0 n)0

rrJ nJ nJ00　　　　　o

[a呈]7　Ll句ua!亀essauJ亀eJa^V

0　　　　　　　　　5　　　　　　　　10　　　　　　　　15　　　　　　　　　20　　　　　　　　　25　　　　　　　　　30　　　　　　　　　35

Arrival rate九[Mblt/s]

Figure 5.16: Average message length of the single HUB system.

The solid curve displays the calculated average message length, closed squares display the data polntS

together with the associated error bars, and the vertical dotted line displays the instability input rate･
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Figure 5･ 17: Second moment of message lengths of the single HUB system･

The solid curve displays the calculated average message length, closed squares display the data polntS,

and the vertical dotted line displays the instabilityinput rate.

Average transfer time

We can not measure transfer times in our system by teclmical problems

because a length of message arrival to members is too short to stamp tlme infわrmation.

However the average transfer time is one of important parameters when we design a

DCP system･ We pointed out that the model well explains the single HUB system･

Therefore, we consider that an average transfer time can be calculated with the

calculated result of the average message lengths, equation (5.55), and equation (5.56)

under the system parameters that are summarized in Table 5･3･ Figure 5･18 shows the

calculated average transfer time, the curve and the dotted line display the calculated

result and an instability polnt, reSpeCtively･ This value extremely growths to reach the

instability input rate･ This behavior is same as the average message length･
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Figure 5･ 1 8: Average transfer time of the single HUB system･

The curve displays a calculated average transfer time, and the vertical dotted line displays the instability

lnputrate.

Robustness for packet losses

The number of packet losses is very small because DCP avoids a packet loss.

In the case of other measurement without this subsection, packet losses do not occur

during those measurlng･ However, the packet loss would occur in an actual system. We

then measure the robustness fわr packet losses.

Since DCP has a reliable data delivery, a data loss does not occur but packet

tosses make to decrease transfer efrlCiency'and, then, it finally makes to decrease the

average transfer rate･ In order to measure the robustness for packet tosses, we modify

the program to have a test function to randomly generate packet losses. We measure the

average transfer rates with packet losses･ All members have the same condition; Input Of

each member is Poisson arrivals with 5 Mbit/S, 10 Mbit/S, 15 Mbi晦20 Mbit/S,

25Mbit/S, or 30Mbit/S; and packet loss rate of each member is l･0%, 5･0%, 10%, 20%,

40%, or 80%.

表題莞葛篭屈
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Figure 5･ 19: Average transfer rate with packet losses.

Figure 5･19 shows the results the average transfer rate with packet losses, an

average rate is afunction as a packet loss rate･ There are six functions by each input

data rate ofa member･ In the case of the input rate at 5 Mbit/S, since a used bandwidth is

about 1 6% without packet losses, 84% of the maximum bandwidth can be used for error

recovery data transfers･ Therefore, the average transfer rate is kept the rate under the

packet loss rate up t0 40%･ In the case of the input rate at 30 Mbit/S, since almost a

usable maximum bandwidth is used, the average rate is decreaslngfrom the rate 1%. At

packet loss rate 5%, the average value smaller than the case of input rate 25 Mbit/S. That

reason is a re-transmission mechanism for reliable data transfer and the mechanism

makes many data packets due to retransmit fb∫ data recovery･

Finally, We note that if we use DCP under a situation with packet losses, we

should design the maximum lnput rate Of members by the packet loss rate.
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Figure 5･22: Average message length of type l･

The solid curve displays the calculated average message length, the dashed curve displays the calculated

result of the single HUB system fわr comparlng, Closed squares display the data polntS together with the

associated error bars, and the vertical dotted line displays the instability lnput rate･
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Figure 5･23: Second moment of message lengths of type-1 system･

The solid cul･Ve displays the calculated average message length, closed squares display the data polntS,

and the vertical dotted line displays the instability mput rate.
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Figure 5･24: Average transfer time of type-1 system･

The solid curve displays a calculated average transfer time, the dashed curve displays the calculated result

of the slngle HUB system for cornparlng, and the vertical dotted line displays the hstability input rate･
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Figure 5.26: Average message length of type-2.

｢he solid curve displays the calculated average message length, the dashed curve displays the calculated

result orthe single HUB system fわr comparlng, Closed squares display the data polntS together with the

associated error bars, and the verticaldotted line displays theinstabilityinput rate.
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Figure 5･27: Second moment OfmeSSage lengths of type-2 system･

The solid curve displays the calculated average message length, closed squares display the data polntS,

and the vertical dotted line displays the instability Input rate･
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Figure 5128: Average transfer time of type-2 system.

The solid curve displays a calculated average transfer time, the dashed curve displays the calculated result

of the single HUB system for comparing, and the vertical dotted line displays the instabilityinput rate.
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Figure 5･30: Average message length ortype-3･

The solid curve displays the calculated average message length, the dashed curve displays the calculated

result of the single HUB system fわr comparlng'Closed squares display the data points together with the

associated error bars, and the vertical dotted line displays the instability input rate.
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Figul･e 5･3 1 : Second moment of message lengths of type-3 systelll.

The solid curve displays the calculated average message length, closed squares display the data polntS,

and the vertical dotted line displays the instability input rate.
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Figure 5･32: Average transfer time oftype13 system･

The solid curve displays a calculated average transfer time, the dashed curve displays the calculated result

of the single HUB system for comparlng, and the vertical dotted line displays theinstability input rate･
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Figure 5.35: Average message length orX4 system.

The solid curve displays the calculated average message length, closed squares display the data polntS

together with the associated error bars, and the vertical dotted line displays the instability input rate･
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Figure 5･36: Second moment of message lengths ofX4 system･

The solid curve displays the calculated average message length, closed squares display the data polntS,

and the vertical dotted line displays the instability Input rate･

94



ooo　　　　　　∞

[Sn]Jr a∈!〓a)SueJ]亀eJ撃V

≡≡≡≡≡≡≡≡≡≡≡≡≡0　　　　　　　5　　　　　　10　　　　　　15　　　　　　　20　　　　　　　25

Arrl伯I r7jte入[Mblt/s]

Figure 5･37: Average transfer time ofX4 system.

The solid curve displays a calculated average transfer time, and the vertical dotted line displays the

instability input rate.
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Figure 5･39: Average message length ofX5 system.

The solid curve displays the calculated average message length, closed squares display the data polntS

together with the associated error bars, and the vertical dotted line displays the instability input rate.
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Figure 5･40: Second moment of message lengths ofX5 system.

The solid curve displays the calculated average message length, closed squares display the data polntS,

and the vertical dotted line displays the instability input rate.
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Figure 5141 : Average transfer time ofX5 system.

The solid curve displays a calculated average transfer time, and the vertical dotted line displays the

instability input rate.
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Figure 5･43: Average message length ofX6 system･

The solid curve displays the calculated average message length, closed squares display the data points

together with the associated error bars, and the vertical dotted line displays the instabilityinput rate.
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Figure 5･44: Second moment of message lengths orX6 system･

The solid curve displays the calculated average message length, closed squares display the data polntS,

and the vertical dotted line displays the iI-Stability lnput rate･
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Figure 5･45: Average transfer time ofX6 system･

The solid curve displays a calculated average transfer time, and the veltical dotted line displays the

instability input rate.
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