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Abstract   

The discrete－timeslngleserver queues withfinite buffer are oft 

PerformanceofATMswitchesandmultiplexers．Inmanyca・SeS，thebeha・Viorofsuchqueues  

isgovernedbytheskip－freeMarkovchaininupperdirectionwiththeupperHessernberg  

transitionprobabilityrnatrix・Inthisstudy，WeCaIllsuchaqueue“M／G／1typequeue’’．   

ManyresearchershavestudiedtheperformancemeasuresconcernlngtOthethediscrete－  

timeM／G／1typequeuewithfinitebuffer・AmonguChperformancemeasures，Wefocus  

Onthemomentsofbusyperiodofthediscrete－timeslngleserverqueuewithfinitebuffer．   

InRef・［4】，theauthorsprovidethealgorithmtocalculatethedistributionofthebusy  

periodofM／G／1typequeuewhichservSaCuStOmer（cell）everyslotifany・However－  
muchcomputationale鮫）rtisnecessaryslnCeallsamplepathsaretra．cedto calculatethe  

distributions ofbusy periodsin this algorithm．Further，itis necessary to ca．1culate the  

probabilitydistributionoverenough1engthofl）uSyperiodinordertoobtaintheaccurate  

momentsofthebusyperiod．  

InRef・［3］，theauthorshowsasetofrecursiverelationsfortheLST（LaplaceStieltjes  

Transfbrn’1）ofbusyperiodfortheM／G／1／Kqueue．Bydi鮎rentiatingtherecursiveequa－  

tions，WeCanObtainthehighermomentsofbusyperiod・NotethatM／G／1／Kqueueha・Sa  

言tructureofinfinitesimalgeneratoroftheprocesssimilartothatoftl・anSitionprobability  
matrixofdiscrete－timeM／G／1typequeuewithfinitebuffer．   

Inthis study，WeprOpOSe analgorithmtocalculatethemomentsofthebusy period  

Ofthediscrete－timeM／G／1typequeuewithfinitebuf臨r，WhereLcellsillCludihgserved  

onecanexistinth占systematmost・Ouralgorithmisbasedontheextendedversion［2］of  
Neuts’salgorithmforM／G／1type（1ueueWithinfinitel）uffer［1】．   

InourlnOdel，timeisslotted，andthestatetransitionoccurseveryslotifany・Further，  

theaIrrivalandトSerViceprocesseshaveSstatestogethera・ndtheyarepossibletodepend  
Onthestateofthelevel・（Hereafter，WeCallthelevelattheobservationpoint“phase”．）  

Thus，OurmOdelhasthe（L＋1）Sx（L＋1）Stransitionprobabilitynlatrix  
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AsshowninRef・［2】wehaveforthismodel  

が（z）＝中ゞ一言′，刷「1A仙  

whereGH（＝）isthe＝－tranSforl・nmatrixoftliefirstpa・SSa・getil・rlefronlthelevellt  

alld 
ムーJ J＋れい」／－1  

瓦，・′′（z）．全z∑A∫，m．min｛り）n G（勅－メ） （ヱ）．  
m＝J／－J J＝O   

Withthez－tranSformofthebusyperiod，b（z）全∑迄1Pr（B＝k）zkforl之l≦1，Wehave  

㌶oy（ヱ）eゴ  
ら（z）＝   

∬0（∫ゴーAo，0）e5’  

where  
ム ト1  

y（z）＝∑Ao，′口G（トノ）（ヱ）・  
ヒ1   j＝O  

Notethatthefo1lowlngrelation 

∬（z）＝瓦，，0（z））＝Z（Ao，0＋y（ヱ））．   

Wetherefore■needthekthdiHerentialmatrixofK（ゴ）＝io・0（＝）withl・eSPeCttO与tO  

Calculatethekthl‘n？mentSOfl）tlSyl）eriod・Tb（los（），Wepl、oP（）SeaSet（）fl・eCul・SIVerelatiorlS  

brthedel・iva－tivesofG（＝）．By 

tllelligherrnomentsofl）uSyl）eriodofour（lueu占1ngll10del・N（）tethatthisalg（）1・ithmtinishes  

infiniteprocedures，andfurther 

which does not丘nish theservice．1nOneSlot．  
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