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Each minute, either zero, one, or two
customers arrive at a facility which has a
capacity (batch size) of 5.

i=#*waiting 0 2 3 4
P{0 arrivalst | 0.04 025 044 061 0.7
P{1 arrival} 06 05 04 03 0.2
P{2 arrivals} | 0.96 025 016 0.09 0.0

(Erobatiil | o i vEl Giminisies 85 1he queie
[ENGLAENS. . BrafSaiil e oF 2 Srriais 15 Sgiare
af a0 one.
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There i1s a "holding cost™ per customer of
10¢ per minute, and a processing cost
of 40¢ per batch findependent of batch sizel

what i1s the optimal queue length for batch
processing®?

{The smalfer the balches, ihe more 1he processing
COSE, WS Ihe farger [he Balohes, Ihe more he
Aolding cost/
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Markov Decision Model

Actions
1| name % k| name :
1| O walting g 1| walt ancther minuteg
21 1 walting 2| process the hatch B
3 2 wailti it T e
4| 3 waltlng
IE 4 walting state datined 55 mrhar i Hhe queie

| =5 walting

FE L Bogiimg of ihe siaae (minidel
Sefore S0l ST VEE
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Cost Matriz b

name 1 2 3 4 5 f

walt another minute (0
process bhatch

4 wvalue of 999 above signals
an infeasible action 1n a state.

(Fows ~ acticons, Columhs ~ states)

HICHaes Fording cost
FOF CLSTOITTErS BT Lieiie
FE Bagining of sisge
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Transition Probabllities
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LP Tableau
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FIEIE] BESIC SOIEION COrresiangs Lo Ihe pofiic)
Wil (il 5 cusiomers iilee
BEFOrE QrraresSsing & LFECh

B3 32 22 22 22

E:] 1 2 1 2 1 2 1 2 1 2

1:] 1 1 2 2 3 3 4 4 a] f rhe

Hin| O 0.4 0 0, o0, o0, 0 0 Q.
11 0 "o, 0 To. o "0, 0 0 0.
00 1 0. 0 To. o "0, 0 0 0.
00 0 "o, 1 0. o "0, 0 0 0.
00 0o 0. Q0. 1 1. 0 0 0.
00 0 0. oo, o 0. 1 0 0.
0o 0o, o0, o0 0 1 Q.

Iteration O |
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FIEIE] BESIC SOIEION COrresiangs Lo Ihe pofiic)
Wil (il 5 cusiomers iilee
BEFOrE QrraresSsing & LFECh

Tteration O F

stessislie
Bolicy: (Cost= 0.3715 ) gmﬁmﬁﬁff’ﬂ'ﬁ
state Actlon P:il: :
1 0 walting 1 walt ancother minute D.DD4?91?9§
2 1 walting 1 walt ancother minute D.095833587
3 d walting 1 walt ancother minute D.162578
4 3 walting 1 walt ancother minute D.22818
a] 4 walting 1 walt ancother minute 0.3%3611
f 5 walting 2 process bhatch D.115003
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Iteration 1
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Iteration 1
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Iteration 1 @

Policy: (Cost= 0,337422 7

otate Action Pii: :
1 0 walting 1 walt another minute 0.00790216 F
2 1 walting 1 walt ancther minute 0.158043 :
3 2 walting 1 walt ancther minute 0.2681009
4 3 walting 1 walt ancther minute 0.376294 &
4] 4 walting 2 process bhatch 0.155786A :
B | =6 walting 2 process bhatch 0.0338664 B
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R % 32 RE3R

E:| 1 2 1 2 1 2 1 2 1 2 2

1:( 1 1 2 a2 3 3 4 4 A BB rhs

Min|{ O 0.4 0O 0, Q0. o 0. oo 0.
11 oo, o "o, o0, o0 Q.
oo 1 0, o "o, o0, o0 Q.
oo oo, 1 1. o0, o0 Q.
oo oo, Q0. 1 0. o0 Q.
oo oo, Q0. o0, 1 0 Q.
o0 o 0 o0 o "0, 01 0

Reduced cosis gre rornegafives

Gptimal Pofroy!
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Policy: o¢Cost= 0,331041 o

otate Action Pii:

0 walting 1 walt ancother minute D.0126097
1 walting 1 walt ancother minute 0.2533%4
2 walting 1 walt ancother minute D.4298304
J walting 2 process bhatch 0.235294
4 walting 2 process bhatch D.0a87783
5 walting 2 process bhatch Q0

Goplimal Folicy?
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