Céaf,ér G Esbimaton od Models vostdy Che
ol COloss 55%3{}’%/‘&5!& /! %&ﬁ%@fﬁ“rﬂ?@

The ffa.f/ém@mr bere fa}arcszfr% Hoe  vrest
Y ?[c:_/;’ “P- /éz;w; % a&;&, _ .é@a%ﬁﬁﬁ 3 ;ém’:"c..s 0/
Ch. & iy fermas G‘/ ¥ Pzaféféff éﬂﬁﬁﬁéﬁiﬁ%)f
and /Drc,c:,ﬁs Fowy J‘% ﬁa&a‘fﬁw% . ,

A 5x(ﬂy/é wodibondd mode] is  surdedote %ﬁf
4 |

T 5}2??.;5 w_@rﬁaacf a7 ;faf}__/tfcasvé waré%
70 Mﬁufffﬁ’fﬁ’ﬁfi _ 7/?;} Moaf&j . ?Zé &,

mm&ﬁﬁ%. : WWM&#R&E?. 'Mjp“f Jﬁé

A Gf%??mt‘ﬁ&%iﬁ wo—rU s Qd{s

7Z;€; ﬁ@aa;f&s’/ s nm‘ﬁ Q&/@ffﬁ&é/g 7/5
y Ny 5
’m“/ﬁ;’”j@ dishinct wﬂfﬁjﬁmd% AYEA
d f’/é"m 71 P myé’g}’ég

—

ir? Veﬁjaf%’ow& a/ faﬁiﬁ{gé{fﬁﬁt& mﬁ’?

cé&zrg?fmq a Jfﬁ@fa c-fé@.ﬁf:? Fr e
S o

ffefa}p’v& Pm Pgr%(?ﬁ& m[) @/Quwed

- &7 Aaf/?{ﬁﬁﬁ fo .::dﬁzmﬁ; o&sﬁ'rch m._mf 1@“ _

L

: T/ :
e f“ciﬁ Lirest  Foe C}*f ;’X&%’Wﬁ?ﬁ C/@.i.i_'fﬁf .




’Zaﬁﬁa M&#ﬂé‘ga’; Qare.
/me@c*fmw

all with

s

ﬂf‘/“?’@@#i arzd} éeaz%w wgwé: fidaagig
r:zc:?/ waré/ aa.cf( v }éeif‘é'f ?é!cu -

// e mfma?i fy 4s vot- 4{&5/ /o
/Dra_aﬁca MOCZ/(// /éu aﬁ%ﬁfmf” /ﬁfmﬂé&ﬁ
ﬂVdf%f}f 7 / a/&f!wd .

\Sucra/ Cose shidies are /@rmmfc@f j Weastreidivg
2 j@/ofzcmﬁé’am wf? e /écfm,«gu@ Hoort

f ()62_"‘ &Siémw.i 6%0&15

54{78?‘%&%?*%2@
at = V&gf ’f?mﬁff& waadel! i ﬁ%&mzr}/ng
%fff%@?v’}&f Pf&fs@y} ﬁma as a wwcf%@w? 0,;[
ﬁze V?{;{“ﬁéﬁf‘ af LESErE, ”Zm

rodeled o hoe sharing s (/a;/ j Flrot
gare A@/}/ use of Hy  Shored

PIES DTS r% Ori€, 458 aff P 7‘%'»?%*@ -
ﬁ:;& @ffﬁwcai! 7[&/’;& 280 amd sk
fo  be rodeled s

4 wﬁa’;&fﬁ SErEL s,
Cm;ch f///mmaﬁﬁg Fhe ﬁz:f_'a/ S o |
V_S’ff/oarm%f WEPIIN-4 cidie. . J94.5/ )

J

5 £ ; i i
C Gse «3;%@?2 - maq’/f’/gﬁaj%ﬁw AFofrsts

i . ¢y
/4 120 frble Fecites e @ff Ao

was Fhe Maa/c/%
Ch z:zﬁﬁmfz:

4???*"7{5? p&

a,ﬁ s ks ﬁ"’?gf

e ral c’f«@' Aa/ifoca and’
s £ &

datn tra 157 a’fﬁ"‘“ Y e was

Considereel

ef}ﬁ*’*&mﬁgﬁ @f@ﬁ%’?mﬁ a)é /f’

On/g',; <g::k- z‘?v’uw IS oka(?o:f ag djfg&
d5r4aﬁd,

yace




The radd  allowss use of @ dish éy
ove  wser  while a second user  Fransfers
Q/ a;’%; /g’ﬁ'ﬂq %/M/ Q/kﬁé Vic. 7%4, C’% ﬂﬂf?.{;/ .
conhrolled {%7 the  second user  Vahwrall, o
- that  was wnof passible in e aohal
f?f&;{;@ . But use of the dishs was
/Gdff‘/ bodanced and i?ayﬁ%j"‘; So  The ;
@.’f%))[mw_ écﬁzm %“5—& fﬁéﬁrgfw ei?a?@’/ ?"gé’%& ﬁ?@a’éf
1n Flus rac,aamf Was @ . eHaor !,@arféméﬁﬁﬁﬁ, -
A mipelel  aul Yy 4 é& lose Ma@é o
| f}f&.&é’aaf FUrposes. . .

CQ;S‘{’; 5:1243?%;@ : caipaoﬁﬁ. pf&ﬁﬁ!@gy
| /\/c%f& %‘4@.} /vy 7’%[5 Mﬂafeﬁi _ ,fz

Saturated  open  sustern  was rarcdetec!
as o Clased  Egsters with Populatio
é’f;sa’uul fé& Fhe  raxisagie /@ﬁﬁ;ﬁfﬁéﬁa Vi rrbcr
ﬁf éfmwf;z&ﬁmzm&fé; achive (//fgés,-

«

\? o/f:,{ f/a&f; ?;@,»‘.’%Mfmm K pr M@&fw/

71@ f;@/“mm&g&f&q Caé%éaﬁ ks

)%SC{;’& . @

rax
A ‘ y4
SSume. e afr/‘ya,/ e S salishes

A {’)*552%




% 7%& fgf*@f@f ;ﬁ%m /é’i‘mj > o gt
%%raﬁ%ypwf” Xg CA)  salbrshes

X=Xl
Center wtbilizakon i’//f;;c jcz_fé‘sgds
U, CX)= K, (S, = A D,

( 1y e cose @‘[ gﬁ&f;@g centers, roterpred
U (A) a5 fhe mf?ﬂd vceniber of
JOJGS /@f(ﬁff}ﬁ ,)

? esideace /7;4453,

for deloy cotes R CH) =D =Y S,
%’i’" f’mmf &m:’é@’ /Z\i {/ /ﬁ) = ﬁwfga A7 Tervice v

A'Y?qa, in gL

m ,fﬁ?af“/za- A Service s Vk 5;5,: bk, .
//‘ﬂ A L) = average gl /53@%‘;
e . - .

Seen 595,;; & {1’;@@ arf}w(}g; at
eﬁfifwiz:ri"’l /c ) 7%5, Qyﬁf@{g@ f;‘ﬂ% by

1 ; /
Fhe Quene atr coch prrlt i

.
3
A, ()5,
(/4!? dadd {"M}'}’ébﬁf @.e‘f/ the ruodel H As ‘*ﬁijgﬂf'
He Fme 4o c?gf:{gfdf?g,? m{: //&
Jeb 1 seviee s sAIL Sy )




So R WY S Y (s, A,
Separabilily iemphies A (1) QL ),
/%? (N): D+ DN

-5 (s a, Ch).

% L;’%/é Zﬁaw 7 ;éét: ch;chazé/f fﬁ; .
Service  center with ks Ly Q’ﬂAﬁ _.

Thas R CA)= D (AR, oa))

| \SO/W o
I Y, )Q@%}z D,
" D

F Mfféi?j' ‘;’Lﬁzﬁw 722? ﬁfﬁj‘zﬂ”

R, (A) / e o |
Dy __
p -0 LAY k o @MM@ Y

Mol QLAY AN = Ul w0
O’*ﬁ (:A’EKE Mkc}\b k. & Gga‘éqﬁ aﬁm'ﬁiw“t
:

Mkfkﬁ -
- 4, %ﬂﬁ k a @w—wﬂ-ﬁ S N




\5{.:7574'/17 respgase AM{'I./ 773(4,3, Ax
K

E{/’%}; ; Ea@ (A);»

7214; @V&fﬁiwﬁ.« FIA i ffffﬁ, &mffm i
QA = A E(}W ﬁ_ R _CA).
bz f

E;amp/é, (,@//3)
A= 0.2 jobs/sce.

CFL disé 1L lrk 2
v 12/ 26 50
S loos . J30 , 027 =0
D L6035 2.4 1.35
1
Doy = 2.0, A= 2.0 F.4%

(Ae hos o )

MCP“["B): /\Dcf-’é( =3 6495’/};{: g/gz-

= ———————e =
=74

? f‘“ :; DCP&( (605"
/*Mcfa{.{»f:’i} 1= .3 (605

U= -2(2.1)=.¢2, R, = Fle 2576

/ /=, 63

- Y = = L35
U, = 3(135)= 4905 K, = sl © AT

RO .74+ 5,676 +2,2£69 = 9,685 secfjol
(3= .3E(.3% 32 (g.035)% 2,¢o¢ joks




\Sﬁf v 70w Zcﬁm/@fﬁ: y Olosed Meadel

’/‘Zwsa. a‘{gﬁfﬁf%ms Qe é{«%ﬁfﬁ"f izl
__74 hfca _/‘f/[au"?‘amr’%f}?&

'%m falkin 2g A, (N do be

ﬁmfit}?a QMM /f:fj}f}é at center L g;y;mw’s*f(f@’/

éﬁ, I & 74 2 a;rffiwi;? (/a:ﬁéj Wwe. howe

Bl FDu ke deley ot

b

L DO A) ko quesing corkr

Xlw) = — “’%\7

//}/ LM / wég/g

netioork.

QNI XKCIR LN Lithes Low for indrded

4
_Cenfens

4 Ao N) fs e:?af“ g’é; %a&’;c /JZ) L fén%e:w ;'/{_
/LA Cﬁufcz waﬁma % ){?(/)&;/J P ?}*gy‘?% ,

LX) ond (), m);

lo He closed case. gwwé 4(/3/)%"'63 (/V)

Consider o buteh wordtsnd coifh M-l and

L quuion cotes  each culth I =/




Tk ol =, bt A D=0 benyes

= Sevarabte @AW@!&M;&#f%%§;@§ '

A, (W)= ..Q% Ci/-1)

, ﬂfﬁ _ﬁjwf& LS e ﬁrgwﬁmaf Or;?f‘:érw; /4», V

computng AW, QC00), and B, (D,

. /éw foe— /. ;%K o do s a’da:?ami}/w N
(1# Q) for guesing ek

/é)f /“._, JOK » Q{f@){f{k e

end

.72,.&5", ol S K 7%4;;, degmfawf;:di . (O-f_ aﬁii/q»/i:a{l)

S o o compude. RUD. Than ok
: wpdas’%s G, - b 0&;'(;’5}' _




’ﬂ,& %’ﬂff’/ fc?f*{,;;fzﬂfr{qu fﬂ/ %éh‘;ﬁ/@w;j Fily /ﬂﬁ‘s’ fjf“&j
77;,& /DCcac, f‘c’f&ﬂffﬁ"&“fi iy ﬁ r/ /< j LerEie S E wfaa{

Save.  in ,ﬁgmcd finte. Solufions.

)

( Jor.... LaSE @f L2173, ﬁf’?ﬂ&sf’l o f‘cf@ﬁffm w;f

)ZD wo«/ci’a,u/ 5‘72& u'ua/ S /»'. rf,sw‘sf:“, ,/ﬁ fpr f&éf/aﬂ/

u@mﬁu {}/ M o ;%, Process 4 catreidn i j
resuifs féf‘f ?j’}{a /ﬁfwm‘f' /{/ 55’/{ m%efm“r

5{&{@ fc/ £ fa/m/ﬂfo KLJ X a»m’ Q lgf

a2 éﬂjﬁ%ﬁfﬂg ég:uze:ﬁ Smgvgffw wifg :’* “} §/¢’?!aaa{s a’ am?/

N=0, 4,22, 4., _.
b . n=p A B 2 32 %
D QIR ~ 4 dlk)=24  dlrZ)-Zd 4ln3)= £y
2.~ d A4 ‘;‘aﬁ g ___@—4
; ; - d  £d £ L d
= _ I 2. 3 ﬁ:
2R =4 qa  Fd e
XK, z20Q:1 o & z % %
Z 0 ‘fg 2z 4 7%
2
z 0 i . % 44
2 3
/V? p};mm‘/‘l n =0 N+ i
R C’“‘“M (rg)d= 2y

. s T Pl "
X m =l -1)d [@?Eﬂ"@)ﬁ_

g5

¥




- /V} ﬁmg’r@/f /47*‘"’ fiﬁ Service. {;f:nfzf:nﬁ aﬁa/ é&f;wzmdk
Qlcwgﬁwq/ _ @ pz ‘Dﬁ._ ’Dt) o . , _

(A/’/) 0.
R (A/) D/HL&:L) @K/WKI)

X i) @/+;< I - : ‘:!\.f«,:f.K:.-.,... JD&L B

emf Ve )

T 57[4: /3‘7

- Virrrchgﬂy*}@m aﬁﬁwﬁ L fﬁ
sadoe I é&fyﬁfﬁbﬁﬁ.

N The enample. s based o0 a tarwal
-.é\)ﬁi‘ﬂé&/ﬂﬁt@f o L5 :_z{éﬂm /»‘;a;f Xy ,Mams"::/ﬁa&{- D

/3T ;Lsddi 7£O (’afa&j&f& é’ajaﬁ?ﬂfdf *’mti;’ﬂ?

VA umepeal - cxampt. ;:%r;' Phis expet MVA

| thaugh Fhis voibies Hho colucihons Snd

. wifiﬁﬁ a ﬁ-;?’f/) ik amd Ak 2.

___.__\:Qé?ak«?. 645

N 2

dickz

tines Jor 21z 1.

/\/awé; 7%«(/ Q/J/??’ﬁm{ Gt @Z{W ?’jﬂéza mﬁwﬁmﬁaﬁ, . _ _.



ST

Exact MVA example, formulas

B C D E F G
2 n
3 k 0 1 2 3
4Rk CPU - 0.605[$D4*(1+D8) $D4*(1+E8)
5 disk 1 - 2.113D5*(1+D9) $D5*(1+E9)
6 disk 2 - 1.35|8D6*(1+D10) $D6*(1+E10)
71X - D3/($B$12+SUM(D4:D6)) |E3/($B$12+SUM(E4:EB)) |F3/($B$12+SUM(F4:F6))
8[{Ck CPU D$7*D4 E$7E4 F$7*F4
9 disk 1 D$7*D5 E$7*ES F$7*Fb
10 disk 2 D$7 D6 E$7*ES F$7*F6
11
12 Z 15
Exact MVA example, numertical results
n
k 0 1 2 3
Rk CPU - 0.605| 0.624209] 0.64393
disk 1 - 2.1| 2.331435] 2.60471
disk 2 - 1.35{ 1.445644! 1.551185}
X - 0.05248| 0.103086] 0.151516
Qk CPU 0] 0.03175| 0.064347| 0.097566
disk 1 01 0.110207| 0.240338| 0.394657
disk 2 0| 0.070848| 0.149026] 0.23503
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