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Performance Analysis for Closed-Loop Production Systems
with Unreliable Machines and Random Processing Times

Abstract

B4 2 7A2ZE 2= A48 dir)8 =W (closed-loop queueing networks with blocking and
machine failure, CQN-BF) A28 5 48 AT $83 =771 Hogtoh dirjggw
o 542 ud F /AR EFED stue dHY fEdez 9% F4 83 (blocking pheno-
menon)olH, TH& 3ttt A8 1738 H(breakdown phenomenon)o]t}.

B4 gi7jgBLe 553 A AYstae £33 d(product form solution)E Z4A] g7 dj&
o] 8% si(exact solution)= F8]& 7)Y (numerical method)ell <JsiA T oA 4 Yot 1}
T34 7HES B AJANEE 85 H, vlwnF e R dr|gEgwte Asied 3
gt waba, dEEY AFeAe A #E Fal7] AT 2R (heuristic) B ALl A
5o} gtk CQN-BFY £4& 98 244 sye o2 714 AGsz Jax B2 d77 o F
AR = FEafh olv] o]FAF AFENAE FAH(deterministic)d 7HEAE ZtE CQN-BF
of Ze=HAUL, #Y 7HFAE ZE CQN-BFo digh A7 ofd ojFoxx Zatgith whebA

2 dFoAe WAH7FEARES ZE CQN-BFY &€ #4418 ¢ Z83ex A2 A4 W
AbZ-&- %Al (throughput-bounding) ¥d 3 A A2 3k}

FoiA e 29e &% Zol 292 & Jvk. T 22 e KHY FUH
TEHE KM JARA)EY A2 FAHY e CQN-BFE ndsa FHIA)E
A 1A M AA AFEt W By, 71A My, M3 B,E AA 71A Mg, A Bg7HA A
A F A A JA Mo2 A g=(feedback) BTt AlzgulolE &8ss F N RET
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of EAE § on, FENHIAR R ZIARLFAT a8 FANRE 4L b€ 48 17E
A 28T FEHE 8 2T AFELE BEUL RS vHER fFRHeR sty 7 7))
£ FE/NES vhEg o, v srewF(downstream buffer)7t 7H5 & AT Fadd
(Blocking-After-Service, BAS).

A Aej® CON-BFel ti#iAl, $-el WA &3] (decomposition)® T H(aggregation) ¥el 7]
%389 A& &-ZAHthroughput-approximation) ¥& E&dch. ZAHY e deEle K9 7]
A MHE FAE 4 AN2-dE KRS FAAgoR Za)3ty, ojn 7} ALY LE F
F& Ze FUHHHY g8 FEIAE 209 JAE 480 oHd ¥ vsH P (non-
product form) & Zte di71PE LY & A3 717] A8 98 FHEANA ZHA ALEEH
A g

2 A2 EE BAste el wel, A sk Mz g8 FEgol AAEd A WA
THE 7 SRA2AE dsiA AERE Tl o, F HA H2YWLE VA 13H
of oaiA BAEE FHEAIZE] A A(delay)S HTFLEAIT Sqete], sHAlA" ] s} el (behavior)E
MM/1/C A2z gastn E4sts Wielth npA A U F2PE 7HSAd disiA 1
2 RERT ofygt 23 RAE/A L medtd, sRAIAde] FHE PHPH/IL/C A28 &

HEBEAS 93 HA gndEe F Ao Wiy 22X 2 WREZI(inner loop) 955 (outer
loop)E FAETH YESZE sEHE ¥H(flow conservation law)E TEFE wAPS(E S,
HEE)ES TIA Heu, olg A WAWIFH FARFo s WEHY] HXRE AHEEA "ok =
ZolHE 7 Az dEiX T7EHE HFIEE 5 &4 2 Z¥(starvation) & E
U B3 AP dA AF€E Al 7 ME o8 HIWUY S oA 3

A 8o YFFIE CQN-BFY 54 A=g & nAF A 2108 BFA7)7] A8 24 a4
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DA wge] zte gL AAR MY LxHAE & F ive Aotk weEkA ol ZAHY

2 48 F de ATERY FAE AT

sl7] 18, BEZH 235 Y (smaple path method)d] 23 Y& A& &-4H3HE (throughput-upper
bounding method)& A 3t}

£ A7 AR ZAHH e HA34E AESL btz fs g SR A

g AT ZAHH WRel g AFE A EHolH HAAs v, ANE FEE A W
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