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ofoccupied waitingrooms・Underm and n  
straもegiesforclass－1andclass－2customers，the  
steadysta．teprobabilities（7T；，j）ofstate（i，j）  
Satisfythefbllowlngequations：  
brl≦五≦∫′，ノ＝0  
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乱 瓦m亀貯のdⅧCも五om  

Wt treat a multi－SerVer SyStemwith trunk  
reservation scheme．The systemis o庁ered  
byもwoもypesofcustomers（class－1andclass－  

2）・TheyarriveinindependentbatchPoisson  
StreamSwithparameter入i（i＝‡，2）andhave  
anexponential1ydistributedservICetimewith  

meanp－1．class－1customers willbelost or  
rejectedifthey負ndallSserversbusyontheir  
arrivals．Class－2customers willuse aもmost  

S′＝S－RserversandenteraqueuewithN  
capacityifthey負ndもhenumberofidleservers  
lessthanorequalto・Rontheirarrivals・Here，  

Risthenumberofreservedserversforclass－1  
Cu畠tom9rS・Anexampleofthesystemisreal－  
izedin NTT，s facsimi1e communications net－  

workF－NET【1】．  

2 凱eadyS屯a也e恥0払a払弧五七五es  
LetusinもroducesomenotationsglVenby  
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where（9i‡and（hi）denoもeもhebaもchsizedis－  

tributionsofclass－1andclass－2customers，re－  

spectively．Denoting by p／w Partial／Whole  

Ba七chÅcceptanceStraもegy，Wealsointroduce  
thefo1lowlngnOtations  
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Thesもeadystaもeisspeci丘edby（i，j），Whereiis  
thenumberofbusyserverSandjisもhenumber  
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where払．1，k，吼＋1，kareCOefncientswhich  
ca．nbeeva．luatedby人1，入2，fL，（gi），（hi），and  
（7ri，j）and6i，jisKroneckerdelta・Notethat  
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Steadystateprobabiliti飴（7Ti，j）arerecursively  

SOIved）prOvidedtha・tOneparameterISay7ro，0，  

isglVen．  

3 Performance Measures  

NotethattheB（l）and B（2）arerelatedtothe  
Carriedloadac  

α。＝αlg（1－β（1））＋α2呵1－β（2）），  

Whichis also equalto the expected num－  

ber of simultaneously busy servers glVen by  

∑た。扁1）．  
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Usingthesteadystateprobabilities（汀皇2）），  
themeanqueuelengthLqofanarbitraryclass－  
2customerisglVenby  

∫′＋Ⅳ    上。＝∑（た－5′）汀£2）．  
た＝5／  

Applying Little，s formula，the mean waiting  

timeofanarbitraryclass－2customerWiswrit－  
tena5  

Ⅳ＝上。榊2呵1－β（2）））・  

4 NumericalExampless 
One of our numericalexamplesis shownin  
Fig・1whichindicatesthecustomerlossprob－  
ability B（1）▲Ofan arbitrary cla5S－1customer  
with various reservation parameter R・As R  
increases，B（1）decreases，Whichisintuitively  
consistent．   

β（1）  

上055ProゐαbiJ軸   

Let us de丘ne汀  £1）astheprobabilitythatthe  
kserversbusy．Bydefinition  
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打た，0  0＜ん＜∫／  
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Sincetheprobabilitythatanarbitraryclass－1  

CuStOmerarrivesinbatchofsizeiisequalto  
毎／タ，Wehave  
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β（1）＝∑ゆβfl）／g，  
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whereB！1）isthecustomerlossprobabilityun－  
derthecondition that thecustomer arrivesin  
batchofsizei．ExpresslngB51）intermsof汀皇1），  
we£na11yobtainB（1）as   
Under PBAS  
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Asin the ca5e Of theloss probability，We  

introduce7T£2）astheprobabilitythatthek  
SerVerSand／orwaitingroomsarebusyoroc－  
Cupied，WhichisglVenby  

鵜 
〈琴′汀‘・長一5′ ′＋凡  

ThecustomeroverflowprobabilityB（2）ofa・n  
arbitraryclass－2customercanbeexpressedby  

（訂㌘））asinthecaseofthecustomerlossprob－  
a．bility ofan arbitrary class－1customer．We  

OnlyglVefina．1expressions．  

Under PBAS 

β（2）＝ 嘗 至（打た－∫′－〃）ん‘打㌘）／ん．  
た＝Oi＝51十〃一夫＋1   

Under WBAS   

51＋〃00   β（2）＝∑ ∑  両㌘）／ん・  

た＝Oi＝5J＋Ⅳ－た＋1  

0．1  

0．0t  

■801  

0．∝岬1  

11ト偵  

1●■●  

0    1    ～    1    ■    l    ●    丁    ●    ○  

月  

Figurel：ThecustomerlossprobabilityB（1）of  
anarbitraryclass－1customervs・reSerVation  
parameterR・  
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