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I eI.' tho. Slrl " •• "0'· .. p""C& ! AU. 
I1 Q<hIID-<1 (US"I 1101.6 . 1-10 . 6. I'p .36M9 . 
1I0,,-Oeo:: . t 901 . 

fl(2)O,vlcl C . ,-,,,her.·· li mn. on 
"erell.1 .. l <;lo rl thm,·· . I EEC l ·C. 
reb t900 . 

l rnd o r 
I> ~J I - lll. 

tl631To"y T . 1..01 • ti t ~I Mrol~t1on.1 .. 1<;Iolor .. lc 
.pprooch to prot .. col vlrl(lclt l .. n M 
Ite e TSC. " 1' .10<1-\91. r ob 80 

!l6~J!jpeclol l aR uI. TO<I I" for COIOIPuter 
I HEE T9& Communlc~tl o" Syel • ." 

"1' . 277-"0~ . /'lor 1900 . 
(IG5IDo ... ld 1' • . "n<l ,,·eon . M ~utQfllO tad I' ... o t"oco l 

IIJIp l emCIllltlon lIe ln, RT~G l .. nll \.l0ge 
I EE£ TSC .1'1'. 291 -100. 1101.' 1900. . 

( 166IC. JOM . CDllle,·O"' , el .,. "Ie ' onv lro ... e n t 
l o r d oe l ,,, opo.elf leellon . • nd "tlv ,lo_nL 
of c_I' I.,.. ey .. l._. - I r.t:& TSE rr .J I 7- 326. 
H~o· 1900 . 

(1~7Iryed , f . "",,yer ot.l. M 1 1 1 1' ~treoo 

1" .. 1l - toltr.nt \lr~"ho wllh "J,lo 
conteln .... •• I t EE l ·C. pp . ",72- oI'<I . "or . 19BO. 

1168ID.rhor. G .. RYder .M ,lobo I orll.I~~llon 01 
r p 1.~,\.I.'o. u .. l ... , Fl'OpT cOllll. I I .r~.II:Ef: HiE 
t:n' . . 'r.'l""-", !I " , ~nr 1 900. 

{l691noberl~. Huell er , .t 
re larlle llbl. c orop J ler 
,.1 c r o.rchllecluro " 
"1> . '75-503. l\ey 19011 

. , , .. 
11:1:£ 

1I0r l>:on . 
hor l >:on l~1 

TO< 

(1 70 11l 1n, 8 hJn, . 110'" et I I ,. nonclt.nork 
oynlhel la \leln, l e~al - I'ec: e"' lIY"uood c .. che 
IIH f Ullcllon ··. I&&E TSE .Pl' . 6J7-6<l~.J lln 19 01l 

11711"Ohby",n. r .. , ·k.OL .1. - Clock ln, ,c:he"' .. e. f or 
""'>t l ....... clteclI tl o n o"er l .. " 01 hl ,hMerr .. ,1 
dl,lt.1 orale_ M . lEEt TC p, 670 .. . 
Jun. 1900 . 

(I7~ISl'oc lol I , ... uo .• " '·ch ll.c:l ..... 1 8uf'porl · r o r 
pro',. .... ln\j I .n~uo'e" end oJlar.lln,. 
"yet""" .. . IttE TC ,1', . 093-1001 .... u, 1900 . 

( 7) )""u J<> 6 ud "lr , .t ft l , ~ IMlchln9 1e 1'><Ju.a,o 
.. nd he'·d .... ,·o ror pa r. II.1 cc.rulG t !on I" 
Lind .. i'llIch l .... "her ed- ..... ..., ' ·y I1 IHO c:_u ler". 
lEtt TC . f' p.921 -929 AUII 1900 . 

1 I '<lIOI _ l en l Ro .... r to . e t &1 . M '!ultli llng"". 
'1I'·oll tl ",.o'r ...... lno 01 hoLe r o v enoou" 
... cltl neo u" lnll eh.r.tl ""'''oryM. ItEt: TC 
0.0..910- 9",:5. "'U9 1988. 

(1'''Sterh~n J . . tta,· t J ey . - e"",r ll o-t IM" prOl/ "O" 
rc_ t,·ucl u r J n9 In Inll ll lp'·o"· ...... o<l ", jrluo l 
,,~_,.y oytllo_-.Ir.CE l"S E pp.16",O- 1~~ "', 
Hov 1908 . 

tt7Gln . .... '!I .. lney,· Gnttl ng ,.r "on. l , .. hol aho,'lo 
..... ou - I n ... I ndo ... o I .•• Coal tn9 (!J3,,1 . 
Vol .:ll , 1-10. 1 .p r .~" .J .. n. illl. 

(1 77 IT . I"",1 .nd Y.O"o."l"OH , t otal o,o r .. Unv 
mell09,monl.on "COS-~-.l'EC R.o Do .. . 1.10" .... 1 
110 . 92 . " • . 130-:l.J "n . 19B9 . 

117111000r, 8 role rk • • o t . 1 . ~ pr ool procedurc 
onO .nower ewtrn c ll o n I n Pol rl nel 
modo I o f 1091c proorom" " , I £I:E 1St . 
p, . ~09 -2 17 . reb J 989. 

tl'9J A. WII"on , .. " .o !-ll ... oltoe\.lll ... oa to"o 
on nowest pO'oce,oor" C_.u t De ... 
(USA) . Vol . 28.Mo.3. ,,, .6B- l05. Feb UB9. 

( 180lSpec l ol Se c llon, Ad".nc." In tlof tw. r ' 
ono l " .. rl no f or ... ". t e chno l o,y .. IEEE 
TSE.pp . 23J-J26 . M .. .- 1 98P 

I I S IJT . do " r108 .'. Mulliteell i nv :Whel e .. n It 
o rr.r "0'" 0l'er .. tl n9 ey_leas M. Micro 
I W .. l OOnM ny I.Ho . 3,pp. ll - ll, Morch 19M . 

(IR2 1" Olooe l .. , Tho muIUl lUl ldn,l1aclnlooh- . 
To ok Ko .... 'or for the liec". I1lkrOcQIIIpul . Z 
IM tII l Gor..."n)'I,No. 3 .• 0> . 7<1 - 96. Horch 1989 . 

118J II'I . Jol",oo n "Id H. 50' I n/IJI I , - OYM .. l e IJnl< 
Ilb ... ,·le . \.Inder Klc:roeotl IIln"o .... 
D .. . Do-dU'" J. son,... Too la (US~), Vo l . 11 
110.3, pp.20- P.32 .3:1,17,t12-9 1 Karell 1989 . 

1I0~11i1 . ' lll o.r. ~ Wrllll"v port lbl • • pplleettona 
wiU. X I GrJ1 M . . Or . Oobb·e J . so n ... Too l . 
IUS"!.VO!.I ". N .. ,J, Po. .lO-~1. ~rch U1l9 . 

1I&:51 I1er lon D.l1l l1e ·. et 0 1 ... l'Iet he"lati c ol 
p~lnc l.le " 10 '·, (i .-at co>." ·.,,ln oo(l"Oye 
en, l nurJn,··. IEEt: Ta &.flp.~:50-"9. 1 989 . 

U 86 1"'0"olo . KON y."hl. e t.J. M M~ck ,r_th 
l uncll on" f o r Coch" l i ne r e l er.nc . "",df l o 
for ..... ll lprotl r o_ ln, .nvlro .... enl " , [EEE TC . 
pp .790-00:S . Jun a 09. 

II O?I Raph .. "I " n nk. l. el .. I ,'· oxpe rle",ce ... nh 
(ha d o lle uh lr lbuled operoU n9 ayeleon : 
do"e .. lrU .... . of Lynx "rOIlYo ... l n9 l e nl/\.I .. , o·. 
, &&& TSl'.:. pp .676-60:S, Jun 1909 . 

1/0nIA ... . nd A. Trlll .. lh i , R Ov.rvlo ... of IIhuo 
d lotr lbuted oP .. r .. lIn, srote", ror 
oupro r tl ng ,'lO urch In hullMtol e r .. nco. 
l .chn lq\lo, .. ,0(( ob ject-orlentld prQ<Jra_l", ·· 
.IC&t TS r, . rp . 606-69:1 ..... n 1989 . 

11891V""k.h·e"",,, R. I ."or e t .. I , .' Soft .. oro 
porti tlOllln9 lor dlo l l· lbul.d "",,\.Ie n[I (\ 1 
p l potl "ed ..... " 'I c ftt lon. .. IE I': [': TOt 
1'1' . 1170 - l n9. Oct. 1909 . 

(1 90 1l,1I",-Cl>on . I. l u .• t 1' 1 . ~ 1"'0.--1 ""'dol l or 
oo flwlllro prGJoc t "'O"",...-ent \.Illil lo / n! 
I\ UtJ/OR " ' a ph """ re l rl nlt · notot l on 
ItEr. TS t . pp . l200- t29J.Ocl 19B9 . 

( 191 111 .. ",1 . .. Irch""dene)' . et 01 .·· "no lyal" o r 
e lf ec t" 0 1 de l oy on I Gad " Io<l r ln, ·· . I I:&C TC . 
p l> . I:S1 1-J:S2~ . Nov 1909 . 

f I92)A . R . C.'d .. ·bonk. ot &I. - ow t .. ndlnq " o a lyahl o ( 
("'o - h"od ,11011 "Yl t e.... Lo nlor l g en .. · .. ! 
" .. ek -t l... c h .. n .c h rlo ll e .. M. IEEI': TC . 
r" . 1:S0~-I' (J(,. 11 0 " 1911P 

(19'IWll l to .... R. llo" jer .• l 01 . ·' "',r lll e .lIon ." 
1< l' _ II IOIIl til . "kl"9 op.roll", :ly o t~ .. 
ke ,'ne l '-r ltton I n _chl"e 1.I"I,,,,. go or 
I",'p r oce",ol" VOn 1I0u"",nn cOOft""lor·. 18E . 
pP . 13B2- 1309. ItGV 1909 . 

119~"I.H",· ",11I . lNII ...,r , ol el . • flndJr'1l I d l D 
....chl"e" In _,·kel&tJon- boeoo d le trlbo.llod 
eyoto.- . JEtE TSE .1'1' . 1""'1-1130 , 1-10" J9B' . 

( 19,}I RMoe l II . 5 . e",,,II,·a - l)orro,· • . a t 01 
110eh lno ell .. raclo rh.ati o n b<>.ed on 

..belr .. c l hl,h· l o voI MI .. n,u8,e ..... chino · 
fMlcblno - . IEEE TC .rl'.1 659-1679 . Dee . J989 . 

1191;1 11 . !luhen . a [I - It.hoe . M. O . -Or .... lgh . 
II. EI -5aud .. nd " . V. l lio l. ME>tp' l"'l oretoM 
for n e t "o.-k .... n ... o .... nl ,en overvle .. •. 
15 th i n le r. cou r . l o r .t .. t. Compul or 
se .. Soc .. nil de""' . ..eo . . ~In ShelllO 
u.II" . . C .. · /o. Egyp t .. Morci. ill..!l. 
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IJ ~7 ) T . K. ~ lH, !': ) -II " ",JtJ TIo~ 0." )"" ." .d 
r;Qllel l'vet IQII of " mo,.,llO I· j n\> " nd l~otJn9 
IIvpLe M Ilo l ny " l'"rSO Il~1 C""' [>vl~ ,· ~ 

I:l Lh I "'L ~r . Co ,., ( . 100; "Lo L. C"", r uL" ,' 
Se . . Soc . ftlld d elllO. 11",", ( ~I " Shaono Un lv .. 
Ce lro. EoY rl. K!ore h 1990 

119(l~ H . GI," . "H "' ro-KHn'" D""III"".Un l~ Urr (\ I~; ~I 
'01 0 1 . 0 .1'10 . 1 1 [>[> !lO-C>3. Hci".lIl9 0 . 

( 199 )S MQ " l g""", rv."OS-90IJD"·,,,,1 ehnnc., fO I' I'~, ~ I ­

tl"", I'CII 7" .EI "",lro,.,. " Ortl wlre l '"'old (U KI . 
'0101.9'1. n" .}66 2. "p 2 9:;-2~D. ~I'o' jl !2!.!. 

2 - FILE SYSTEM 
('I II . C . D~I~ y "nd P . G He......., "" .· " ~G~" .. o·ol 

purpo"" 1"1 1" 5 vsl" ... £"0' 5 .. e o<><l"ry Stor" !lO ~. 
I'roe. III'IP5 FJCC. I'P . 1I3-229. ill;!. 

121 D.l.erko v lt:a:. "Fl I D Str uc ture II (Dr On-l.lnll 
5YllhllllJ". 5 [>ar lan Oook" . He" York. ili2. 

(31 /I , G . Fro ser . " I nl~g rlty o r " HCII'" Sto"oge 
f'J1 Lng SYll t " •. " Corq,'u t o,- Jour"~ ' . Vo l . I 
110. 1 .1'1'. 1- 5. 1969 _ 

('II S.t . Modpj e k 0 ",1 J . W.A l sop . " It Hod .. I ... • 
"pprolleh to f'i I e SyntCIII O"" l g .. ... P'·oe. 
" 1"1 1'5 SJCC PP .I- I <1 . 111611. 

I~I f) . Cha!' ln . C_ n n l e Or !l .. n'~,' t i('n 

Teehnl!)" .. " C.,.,,, .. r .. d ." P,..,e . 1I f' 11'!' F,)I;C . 
!,,,.413-"2.2 . 1969. 

e61 lIo-lI le" Llu w.:J.rllck. n"d !' . T . PoII"rol. 
" Il r. .. our~o Mton ~\II!1 .. o"t :'i"bnyutn'" 'Dr /I w'·,. 
Co r p o .. ~ Ln l"'o.-.",,Uon Syn t "... Pr Dt;: . . 
lin!';, f .1CC. Yol.3:1.p .. . 'I'It - "l$ l . 1969 

(71 1I . l!.en"ou,, " ~ n . Ov.,·vJe" o ( thll- l.ock l "l1 
9lr .. l ~'l'Y :In the f i l e !;I' IIL ..... , " ltulli c a 
!'y " t . "", p yOlllr .. .... " '-" Mo",,~ I . ::;~et 0"" Il~ . 
19.00 . p{>. I-I O. lIov.1969 . 

\01 R.tI . .... ~lllon. - T I .... .,h"r . "!I SYllt .... O""I';1~ 
Conccpt,,". He G .... Of - IU II . IIII-" y o ,·k. ill.!!. 

(9) l:.f . Codll."1I Ilehtt o"o) ltPtl~ J 1'1/ Dot" fo r 
I.ol"qr. Sh~r ll- <J Do to nnllkc. "Ci\CH , ,J" "II- 1970 

(10) II.K~t :tft n SLor09 ft 11 1~'· .. n:hy '::JY!.lt .. II'Is ." 
!'ro e.M'II'S . SJCC . Vo l . 3 0 . 1'1'.3'-'-3:)6 . 1121. 

lltl E.I.OI-';Iol1 lek • H 1"" ~11IIl le •. 5Vl)tewl ~" 
E~ o", ino l 'on o f I t,. nl ,",lelv l ' ~ " , HI'! r,' ~ ~'" 
C"",hrldq~ H .. ,.~ .. c hlf" dtt", . Wi. 

II)) f..f.Co <ld "f'"rU,,,r lI o ... ",,111.0L I,'" o f thO! 
O~Ln no oe Re lo Ll onoJ HotIo l Co..l'nt e ,· 
S ci .. " "" SI'''''' .. Vo l . 6.D~ tn lI ~oll- SVII\a.",. 
r l· entJce-I ~'II. 19"12 

(I)) D. G . Dobro" . J D. n ... r e hflel ,D. I. . flun'hy . .,,,d 
I1.S .TO<II II ,lI,on . "TJc;IIEX. Q Pog .. d TI"'e Sh"r j"9 
Sy" t e", for lhe 1'01' - 10." Ci\CI1. '01 ., 1 I ' . 
110.3. 1'1'. '3'- I U . 19n 

(111 H. Ko.l7; .. n .. Op" " ot i ng SVl'l""", ~ P,.op lfWl llc 
i\ rD .- o dch H .Vnn lIollt ,· &nd-lleillhol <J .H~ .. Yo o' k 
1ill 

(11) IL E. Klluth ·n.~ ", ,·t o f Cconl,ul" ,· 
1''- ''1' 0'&_' " 11". Vo J . I , r \" " lnl .... fl l~ I ~ \ yo.· , ll .... ~·· , 
Ittlil i llon-W""I .. ,· ]9 '1 3. 

11 61 R ro '_n. ~ WYI.UUIt , ... " InlOl 'no,;Uyo Tu't 
£.dl t ln9 nnd UelllOt" J nl> Entry Iiv"t~",.H 
CItCH. 110 1 . 1". tlo ."I. " " .3 1'1 - 32 ". l'I ?y 197~. 

1111 A.C . 5 h ll'" . Th .. ""'';1 i <:o. 1 Ue .. I II" o ( 
O"'!r~tI,,';I !iYllle_ r ro.nt I c .. - H/I] \ 
t"9]ewood C]i /fll. thl" Jerlley. 12l.1.. 

(1 0) O . C .Tll ieh,· ,t7.111 ",td !' . ,..DoMa t ..... "Or n .· .. U .. q 
!Iy"ln.", " . 1Ie nd , .. l e i'r"l\llI. II" " V{',' h , 1 91~ , 

( 191 D. lt. Rllch l" .,,'1<.1 1I ,'(h_I>I\Oll .·· 1' h~ Un l~ 
T I_-5ho.rlllll 5v" t e ... " Ci\OI .. VOI . J 7. 110 . 1. 
",. )"~-37'.l\I"' . 

( 1.0 1 ... . V.W I I .. eo."TIO>II-Shor l ntl COfIIf'ul"r r.y ~t,!II"d" 
Th ird &d Ill o n , Hncdono. l d , London, UZ1 , 

I ll ) G .. ry C.I'·i '·).o l .. , " II FII" S YII-1r .. ' o r n 
Gf"t r o l - rur" o llo T I _-$h., rl nll 1:""lrollrflflnt ". 
1&/:& Po·oc. VOI. . 6) 110 . 6 I 'P.910-1I1~. 

J u .. e 191:'> . 
(27.) O.G . Oo d<l. tleme"t .. o( IIn1n ,"",""I1"", .. ,. l 

Sr .. L .... e . ACH CQlllr" l lnll S"",, ~y,. .Vo l. l . 
Uo .2 . rr . )) 7 - 133. 197~. 

MOF'REH M. SALEtl 

(J J I J l!: tihar" . 0" tI,. t:x l . r "ol stor n,o 
r,·o.';IlI'l!nl" llOII t ' r odlJe~d bv r ln.t-fl t nntl 
O~"l- rll i\l loc oll on S trn t .. gh ~." Ci\(:H 
'01 0 1.19. 110. 0, rp.1)3- 'I'IO, 1 97~. 

(2~) n II. Ue~endo.h l nlld L .I',·uuo·, .. ri le Input 
OUtpu t Conl " ol l.og l e." I F-f.r: l'C '101. 9 . 
No . 10 . II .. 3l1-,". .l.21§.. 

«~I C. II~ YII. " ... COft'r .. r l u"" o f 1I~~ l-fll 
r,,'B l - r n ~nd GeBt- 1' 1i ti\CH. V"I.2(). 
11., . :3, 1,,', 19 J - l"7., 1971 

(U.j Ml eho,,1 I'o .. e ll .'" Th~ I\e"",~ rllc Sy"lo"" 
!'J OC. ~CH. SY"'P 01 ' 0I' e '-~ tln9 9VlO t .. m 
i'1 · lnei pl co. pr . 3 3-~2 . I Q?'J 

( '-' ) h) y llo l E.,"I" .... " t CO I"I ·o,· ~ L'on. · · I "lrotluc li .. ,. 
l o ~i\X - I' l1"to, ';1 11 .. " GII """,,,l Servl c ~~ 
H~v"o " d H~ o" , .l?LI! . 

(261 OI~ll nl E<)ui" .. ""t COrI'D,·ction ." V"'~-ll 
Rocord ...... nog8m""t Be rvtc:e ~ U"er ' (I Ollilio ". 
H~ynud 1'1 ~1!I8 . . uno . 

1291 H . I!.SenkO ,E. I1. II11 .... n. M.H i\ot r .. h~n, o .. d 
I'.L. r.,hd~r ,·u.. t,.. Slrllctvn,,, 0",:1 h~c " ~ .. lng 
In lMt .. - lI .. "e Syet,,~.,". IOMSJ V.,I.I. 
1'1' . 10- 93: 1970 . 

(JOI J K. R . I}ro ' ·"e t l. i\ Uhldy n.,ll oble rJ I " 
Sr " t"l11 WI,l c h !lu l'!'orle H" . t l",-ocen~lnq . 
Son"or .. - J.'rnell e .. ' tKper\ ,,""e, vol .e. 
NO . 6. rt> . M!I - 661. 11170. 

(31) It , H Lls llII" . " r"no;I .... ("'l .. I" 01 Or~r .. t1 " ~ 
fiYot.""," . M<>CIIIII I ~n . t.ondon . J.iZ1 . 

(J2) 11 H"lIdel "o" J S.l' Il .. ld,,,, ,,,, U Y"chl,.,II , 
ar t h"" I St<>r" II C All oe .. lI ('n ( 0 .. Sn .. hl 

rll ee.~ ... CM . '0101. 22. /010.2. 1<;179 _ 
(33 ) "' .Kle l n I' ll .. , on 1' .. ,.- " d" I Ty" .... 0 ' 

F'l lo .. . " /lnd ri l e" 0 .. " "rOll-: II O~I"'1 
F' II.. .. . Dvlc. Vo ' ''. ~o 2 .and 110_ 3 . 
feh. (" "I tI.o>r ch 19 79. 

( 31) 8."'. 1''' '''''11'''' ",,.j II .E St"rlll I D ." e ra" l, 
Il"cov .. ry I n .. Olotrlbuted [)(It " 5tore lll" 
S~"t"., - I ,'o~ PllitC.11I1 9. 

f3~1 U .S"ln~ I ... rl. . G.lie'I .... I" l. o nl l O. Il . !IotI5IIS. , 
'''wrs /I S I .. p l .. 5h .. r,,'" 1' 11 " S~" t ell ' or 
o Olo l ' I"uln<l F:"v\l·o,.."c nl .• " rroc, !;"vant!. 
SY"'l'ool ll'" 011 OrHo.ll,,~ $ Y!ll .. ", I'r l nd rl '! .. . 
"eM. 1'1' .9- 17. 19'9. 

(~(,) J. II. fi~ Il 7.~r 1I0llling ~ nd Olnlllng 0 1 
Ohl~ c l D ·· .I " I' ll . 100 - 200. O" " .. "tJ.><,! Syslell'llli 
~ " "'lIvnnc .. <J CO"'-(Ie He" '{"rlo: 
Spr l,, ~ er- I'a.-I "\I . 1919 

( )1 1 U.O"nrdng e,,,1 1' .1) .. nnln9'. -O~t~ Secu rity . " 
i\CM Coml'" lI ng $vrvay~ Vo l 11 UO. 3. 
1' 1'. 2 2·I-N9 . ' 9'19 

, )0) C.1. Wet""" .. nd G .r . i\be l- I ~." SVlIle!!l13D 
Hnc h I n e On t .. nOlle Suppo,· t ." O!lOO-1I237- 1. 
1M Co '·ro,·nl l"" . PI' . :l9-6 2. J.JJJ.q . 

119 ) C. I .)<Ielt'o" • F.r .Den:!on .,,><1 !' . f . Taylol· , 
Syoleln/)Il n o lo 1><1 .. " COII"e"tB ." I nH 

Con·crall o ". <"r . 7 0-80 1900 
( 'IOI Oevlll nr.II .. 1 1 1' 1 101 ~ n Opcr .. l ln';l 

S y"Lc" (10 '- ~ I'cl' " O< lo l CQfIIPula " Ci\I':H. 
1'01.'-3 . 110 2. " , • . 01 -111. 1900 

,I~ II II C.Sl",·!! I" I.G .M lt che l( ,,001 .1 .. ro~l. 
I"" ... "" . " 11.0 n Oli' lin cud lI ~ e 0 1 0 

OI" r rlb"le,I nl~ Sv .. tc.. GI, ,,.· o t\no 
Syu t e"", R .. v l .. Vol . I'I. tlo . 3 .r p .!I~"69. 1900. 

(~ Zl Onvi(\. II~""~,, .'~ I'orhb lQ 1" 11" Dlrecto"y 
SV3te .. . · SQ rt .. .. ,.~ -I' .. acti c" &. b perl""e". 
Vol . IO. 1/0 O. "" , 623-636 . i\lI ';1" "l 11100. 

''Ill A .D Ol '-elli. ~nd II .H .tl .. edho .. . "II Un lve,·u .. 1 
Fil e Serve,' , " ItEE TSE. Vo l. St-& 
1''' 'I50- 'I!I.) . Sept. 19110. 

( H ) C .1 I)~t" "n Intr Ol)"e li on t .. llnlo.bo.u~ 
!;y .. te_ ~ . Heodl"'1 Hes .. , , Mdl .on- "',.. ' ey. 1.2.tl . 
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p~o ,, ' · .. """1 II !!, L"' ''\f\l'' ~o '' . I" 'e" \1 c .. - II .. 11 . A~ZIl 

13-1' J . /I.. K" l~ .... o.lI . " '" r .. .. l l .. To l " ,,,,, L C(.'I. "" l ~ l­
Sr" l ~ ' • . " I' , ·"c. EI~ "'C " L h lI ~w ~ '1 ' '' L~ I 1.: 0 ,, 1. 
o n Sy"t "'. 5e1 .. "c e . 1' ... . 05" 101. . 19'} 0. 

(15 ) J.I' . '}n'·l l e ll. "1I lIolon \ 1.I O"" ""l'''11 (l Y!1l (,I •. 
I' ro". f:1 I!v""til Il",,~ I I I "I <II '. ('o " r . ('0" !1y"l "" 
:;c i e"r" . I' ,. . 1 0 ~ - 11 ·' . • , ... " . ) ')'I f! 
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1'10FREH 1'1. SALEM 

II Hi li ",.. UIII .. - 11 Pc.· t "h,,, 01 ' '''",1. 1,, !! 
S yll , ..... " I· ,· ('c. " "to l ,' " I I .. " U"I " " .... ,11e n 
C"""'u l n ,' $e I 8 11COl Se"I" ~ I· ."1' 2 ) - 25 .1",,1 •. 1910. 
U. 1l""ti .,.ll. 1> . A . L~OI.(It'" " . C . ·r r" l " " "" .. . 
"n" ll .. b ll ' t y I" .. u .... I n C"",,,otl ,,,, Sy"l_ 
1,,," 1,,, . " C(Xft, .utlllll SIJ~v"y,, " , V., I . IO. 1I0 . ~ . 
fir . 123- 165, J.!?n.. 
J . V.I." " v , .. ,. 11" , tl"I" C ....... u t .. r !: .... t " ... to .. 
"" ' I" h ' .. '-" .. "" .. .., l l o ll 1" ·o,. .,. .. .. I." •. ~ "'Ll i 
~ I ' I : <t IIll . I . .. ...... , _ ,._,-. 1,10 1 " . n .. . !"I . I' " . ~ - ;.e ;.e. 
. ". , I V' " 
1 . . 11 . 1;""", ' 1'10.1 " ..... ,, _ A _ »<' c'''' I ....... .. . ~"It/ ::I ·I U 
- I\, :> tu, l .. 1>1 . kJitl r lldl .. .. , .... Uo . 'ul .. ".o .~ 

IUU $J. Vo l . 10 . II" . 1. PI' . <1 - 17 . 11179 . 
CO . n. Ch orlto ". II . 11 . ",,, I col", . t . S . " .. Ion . 
o. nd (I.n . S"!u r . ~Thot h. n r o rl" b ln Iloel - T I .... 
OpO ,. .. tJ n9 Synl "'n . - C"'CH . 110 1 . 22. 110 . 2 , 
rp . 1l1~- '1 3 . r ~to . 1979 
n . • ;, 11 ", ,1.1' K. Sch " .. r" ....... oJ .1. S . S .... "toll . 
"11 IIlo' lu,,1 O" o.· .. ll,,~ S yll t ..... . .. C"CM. 1,1 <, 1 . 23. 
tro . 9. PI' ,,95 -50 2. s"". l2Q.I! 
II . K . 5 0od . 0"";,,, o f ... ,l lI"\"9" 
I"te l'<;o ll"" cti o n ""t"0,· k ,, " . ,'roe. I EE . Vol . 30 . 
~ " "l r.. 190~ . 
fI {',~" .. , . • "C),·",. .. lill~ !>v" I."., 11 .. " 1',,. It. .. ~ I n " 
" " '" " ~ r lo I' , " .. 1. 1,''' ' II .. I'. 1""1 
1,,," .1,,,,, 1,, W W" h "\ "1.·(' ~ "II/" " I ,1.,,1 , ''''' \ '' 11 
d"l .. It ~ '."" ,,,, 111'1 loc ,,1 cO",I'lIlc,· "y"l~"" .. , t h 
0. , .. ,, t l .. cc"I:'" · .. ~twoo·k I e!';!': T - !!f: 
1' ,'. 6 11 6 - (, 19 . J" , J9?l · 
M . . 1. 111 .. " , .. " " " ",I II . . 1 . . 1" " .. " ." II"" I"" 
' ... ·' ''.1 ,1 '' .. (.· , d Yh .. ,.l c .. " y .. v" ' ,, I,,~ II 1. 11, , 11l 
IIc L .. ·•. "' ·OC . 11:1:. V" I . I)" .",·t. I:. 1'1' . 365 "" 
! }!I,IZ· 
Ch l " q ' ll"" Chow . " l "l . ~ I ·IHl!iI 'f".c. I" l",· .. et l " .. 
,,' .... ' ·" ...... 11101 .... " I, o ,,,,,,,"t I n.- ,1" " " ,,1 "9 (I 'ot! 
"",1, .. 1,,,, c .--."I ..... tl .... o · ' ~·l o.·n l" 

" :I':!: · I -~r. . "P. 3:!·' ·-:n 6 . '~"r . Uf!lJ. ,,,7) Q . /I . 1", ,01 ..-. " " c <><> 1 Syft '_ I .. r .. It<t rl but"" 
" .. l w",.kn ,1"", ; '1 " - • 110" , ' 1 " 0 " Ju t- eon l . lo .. 
ot nt .. .... , • ., t "r n c .• ooc . ",ot! d ... ", . r"n .. 
lI' " .. " .. . ~ . ""I" . . <,olr o. E!I~.' t . I~"' I" . 1990 . 

C"O I I1r D.dnl " v fl ",,' ''' ' J .. . ~ ",·e " .,t~ .. . , ..... III . d 
m" lhotl 10'- ,1" ,, 19 " . " " .e lll l: .. lJoII. "".1 
l .nl'l .. "," " t nt l .,,, o f ,, " ot c-c o l " r c:! ,l t e o: tl.r"" " . 
I n : r. T-~E . 1'1'. On " O] 7 . J,,". 1900 . 

(-191 r; .,,,., l .. ,,li,,,, D. f' o lv o: III·onOI'<>1 .l n lll . " OI, l b " I 7.00 
r""' I'.l lcl· 10" ~ " I "'nc l"9 1' '1 ,· .. 1 l e i 10'" '1 ' .01 
llor!I ' Im ,'l\r!. Oil 1I1 '("hl l"ctu l'" " ~ n l ~ I "" . 
I~:I;'; '1-(; .1'1' Q!) I - I IIIN . Au" . 1\1011 . 

1:;0 1 " ' '' 0;0 (0 '- V . 10(> ,; 1 ... "" ",." ,1~ lftV - II~ I~I' '' '' ' I~''l 
,I ~ " I .. " 1('1 tI," t , J I)"le li " \· " \. ' ! '~l'". II ;I : f; l - :m 
j"'. 1 2 7.9-I~T/ . Auy . Ilimi . 

I ~J ) ... . T. I;\' - 11·," 1.1 1 1.0 c I\ I ", 'e ,l " " l "olk, 
,'J " "" , I I" " t l o " ... .. , "ne I U" cOII !1 I , I ~ ,· oll o ",, " . 

1. ",I I "l el ' "o " k ~h')I> Oil ,.oetho<lo l \lIQ!1 ~ "<I 
" ,."l lcII ' ;"" o f c()Oll''' e. nro t eM l h "o,' y 1.0 
c.,.,-on . (1 ", 1 c.,..,r u l " ,. nel "ol·klll . e o l ,·o un ' 'I . 
<'.". c- r.' ,v,", . I'"c . ' 'l n u. 

15 Z, l;. II . fII", ... " . H.r.. 11(1.1·" bt, ".,,1 A. T . lIl l"l . 
.. l)'l"" \ " ..... .. " l o f c""",oul,,r (l ld ~d to"h" 1 '1'1'''' 
l o r t ""olo:-qh: ~1 den I", o f " ",",pule .· 
.... t ..... , · ~ ... ~ l , >(I I " lo '·. ..o r b . ho p o n 
.. ... l h ""I<- I II . .. .. " .. ,I .. .. " II " .. t I O" O f .,.,....· 1 .,. .. 
" .. .. , " ... 1l ... C" ry I.. c....... ", ,,\ """"'., 1. .. ..­
.... t .. o. ~ " . ..,.11 ,. " "' ''. Cft 10'0. r.ll r .. t, I'l' e '9(11L 

i53) f: :;; /II." ...... ... ~ c""",ul" ,. .... t_r k (o r t h o 
t :!I .. " ll n n " <,MI ,,,.le coonnu .. l l y ". 2 "to III l .... 
"""~ ... Io". ,. D" ..... t h ""lo ' el • • o.',., orrl lcoll c" 
",I " "'"1'1 ., ,, .. vtl l .... t lo"o .... t .. c ........ <l nd 
", ,,,,,,,,ut.,. "~t .. .,rt:" <;0.1 " 0 unl" c .~I , ~ 
r..,v pl, 0.., ,, . 19 1H1 

( !I ~~ t, s t:l. - 1I .. loon . S Z , 
I'~ r k .. t ,"wl l <: IoI"9 

... ...... 1'''' Cl' , ,,'1 " '" ), ,, " 
,", m~ ~hod " 1 9Ie,, 

",0'"1'1.,,, "\'" lrl . 
r ", ."lIlr.,· "~l"Q I k o 
E~ VI ' '- l) ~e . 19 f11l 

Eltl MMI II . II . " o fo<.o..-. 
e o " t.-o l "t ,· ~t " III .. .. In 

~ ," 1 I "'."r. "'o , 'k to l"" p 
0. 1 ~ 1 

tI, ,,o" y 

"" "'0 
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(~, ::; ) (l . 11 Ib' ·ohl"" M.G U" .... lnh "",I S. II Al '.'~ d. 
Unu t l"9 techlOl'lur. .'J III p"ck .,l ""llclolnq 

cQltll'u lor w: t"(" 'k , ,A n ov" '·vl., ... ··, 1. ,,,) lhl~ r 
"(wknh,,p <'II 1.c:lhod .. I"l cn "".1 n. '('ll c"ll')" 
or "_I'lell lJYnlc.. t1.eol'Y Lo COW' II. {Inti 
cOfI\I'\Jler netw())'),,,. (:'11'-0 "''''.Y,col,·o ,CpVl't . 
uee. 1900. 

[56) Ilor",~n r Oe hnclde"('1(j "<1I"l. rllout "d o~nt"., 
,,.,It,,nr,, 1I0"(Q" rl\r-MII I/on w(lh ~rr\leol!on 
t., c"",putc ,, ""t"od,", I ~J;I; T-S[; 1'~ .~1.'I'2 - 1112. 

Apr. l2J12. 
I''' ' .11 .. Wu ~l " I ... n hnl'tHh'/lU"" Q( 

c""",,, ' ,,,,ll .... ",,,"No ... ",0 ', ,,,, "" .. ,., "" .... ({>. 

"' ''l! I'I''I'' ~ 'null-tol oo'e"t .. ofl"",-" 
IEEt T-SE . PI' . 650-660 . Hoy 1909. 

(50) (I3POC!~1 !'Ioctlon) :"O"nlgrl PL'(llejpl", (or 
ny.l'nrl .... .,' ;lClI <llnl,, · ihllt.nd nynLe.\Il 
II :U: T~~ r. 1'1'. 6(01-', ;.1", JUII . 19U9 . 

11111 (III-5u"l1 1." III ... l "I ,"d"" I"" oC nl"!llo~I''' y 
~I(>('k l ... eI,,,,,I " .. 1"", ... 1 0" 11~"loll'" 
I IIl",,, ... I,,' Inl' 1'" 1 ,, ""'~ I ,, I -. Ir.r.f: T·~I: . 
I'P. I I:I!'! - I I:"'. &"1' . I \IllY. 

'~UI 11.1' . 1101., ..... I). t. II .. " In. A 11'1"1.,. ,,,,, · · .. 
I'n~lIr"l; llve oC til" 11M'" ""'1~t r l· ('~ ~I"'Or 
ol'~""lJng lIIy~Lcn"·. opc:r" ll n g :!y-"l ctn 11 ,, '1, 
(U5AI . \101 . 23. 110 J. PI> I:lU-ln. Ju l " 1909 

'~I) T. 1< . "'btl £J.~I!"II'II(j The (jeel9 n olld 
con!Ot l'uetlon o l \I I'IoQnlLorin'i/ 8,,<1 I.c3lln.., 
3 y:.lelll u "l n9 " pe~90nol COMPute" ", 15 l h. 
l!ltc,·. e.: ... 1. f o r :!t"l •• coml-ute" "c .. !!oc . 
li nd "e ,,,,,.,.~ ,,.AI,, 1,0 .... ' ')nlv .• Ci>l,·o. f-9 y pt . 
~I·)l"eh !ill. 

(<in IL Glen. "' ",lcro-I(C"n~1 0<>,,19n ". Unl~ !lov 
(U. S . ... . I. 1,101.0. no . II. PP !H)~63.[lo"'.1990. 
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10- PERFORMANCE EVALUATION 
A. I.. Sehc ,·r."An ~n;:, l y"i!.' of l\IJI,, -sh;o,'ed 
e{~"Pt'lor (lytll.~If>!:' "'. Ht"r projec t M/ll',"~ro"l 

1·U· III. 1 ~.6:;. 
W. W. 1 .1 .;l,lc"b~' ·('~I · nil", H.I~. I'll·l.l~ • hI. 
r.,rll\l.y In,' Il~I' ~ I"I", .. "t.(lt.I'." I" /{.,<:l,'"'' 
Inl~ r~c llon." Prct.Af IPS.F,!i:;C. 1'1' . ~"9-~i90. 
1965 . 

J . II .l!o l z; ... 51 ..... lollon of ° _It lr"oc<>o ~ ",' 
COO'l., ... t . ,· lI y" l ~ ... ~ f' .. oc.AnpS. SJCC. Vo l . 26. 
1'1> . 127~l)P. llU. 
~ .... D~ok" H r",,,loQ,,, nlo i '!' 'I I o rpli~ <.I 

1>'·Ql>o1.>lllly U, ,,,,.-y" . HcG ~"IoI ~ h i li. ill2 
Il . U , IlI~I"e""C,,"',,ulo'· SI"'\lI~LIQ" 'II C"'''!'uL<'r 
SYD l~rn P~rC or"",nec." r,· .. c .• "C~I n"l 1011,,1 
CQ"I . . p.,.501~5110 , 1967. 
P . C.,I If\II .lC, ·t .. Sy~l<e... Pe l ·l(>r~ ... "<; ~ 
£v~lu.,'- lon 5 'Jr""y .)11.1 " "rl·o l,,;)I . - CACI-I . 
\00 1 . 10. Ifo I . PI>. 12- 1D. 1967 . 
Iol . r " llc,' A" IIIlrc~J"clto" to Pt nl~~ I'I III.y 
theQ~y o)lld \t:! (I r'''lc''tlnll~ H. J"hn ... il~Y. 
J.9§II· 
~ . II ("nt,'oli ~ml ". 1... 

1'It,lt\.,r"gl·O.""\1l9 ::;Y"\.CII'I 
He':Ju~eme .. l ... <.1 "'"f\ly~I' ,"' 

~:I 11(101) 
P~r!"I"I"ill"! (I 

Prot:. 
t 9M. "r ll'8.$.JCC . v,, 1. ll. , • .,. ZI3- H t. 

II . H"I,· t.~I """'" • " ._1 I •. Jock 11 ........ / .. 1 .. . 
"~'· (on .... nl;e 01 11 ::n "," I" t e,1 

~h'lllrr09 r fl" ... t ll 'i' Sy"Lc","'. 1',·oc . "J"lrs.rJCC. 
Vco l. 32. PI'. '" 31 -H-12, 19';0. 
J. P . ('cnnl"",. "'Th"<'I~h\1l9 ,It~ C6 \1 " ~ " nut! 
P ,·rvc nllon. " "r iP::; «,"c . r roc . rJC~ 3J. 
rMl I. PI'. 9J(j - II?l . 196U. 

(II) · W. Oucho l ". "II Sy .. thel l c J o l, l o ~ 11oO"""' ln~ 

II ) I 

5 " . t "... Pe rfo n .. onc" ~. tOl'l fI& u.J • /lo . ·' . 
pp . 3 09-310 .l2k2 
o Arden. <>1,,1 l' , Do~l l " . ... " '{~"" '.Hf".~"l .,,,.! 
1''I''fC' '''",'I)C~ 'Or .. M"ltil.'·<".1 .. .. , "'~l lli' !;" " '~.~ ," 
,',."" 7. I)" M:H ~v'''''. 'I" t'I.~'·"ll,,,, 
S vnL","o I'ri "cll'\'," \,p.l.10 ·· \'16 ,(Jet \ 969 

(I~I l' ~ K~'·""h ."'· .. co ~J'I"·Ot1"""" C" .. 11"",.u,JII,' 
'. ho r""COI'IM "CO or TIIM ~I'~I ' I','I BYOI.C'"(i.· 
2 lid Aeli .'jY'N' . 01) Ol'cl·el . II)Q l'lyot.~"''' 
1'1" 1"ell'l~ !'. rp . I~U-166. OCl.19l:i9. 

(loll II . J . Se ll """ . ond J . w. Ci ntc li . lh(\ 
I n . .,t.n",.'H>li>l I .", of IIU~.T1C5.'· 2,,,1 "eH 
3y",,,. 0" Oro,"I\t l n9 ~1Y"l~."" l' l'rllle'rl,," . 
~P.IG7-17<\ .Qel.l'J69. 

(J ~ ) J. lIl>nle enoJ II, n" l,ner . " QpU ... lz\nq lho 
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(.'121 
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P""CCl"l .. "nc~ oC 1/1 Ih"UI~llkc more ll,,"'(t::l:E T-r.. 
Yo l C- to. tlO .l t . PI'. 9n -~96. 110'1. 19 69. 
I I.M.MAr.l "' ''',,,I. '·CQO~I 'ul ~'· nynl~1Il nll""lol.I')", 
, ... 1"1,·{"J" " tl ,,..."' M,'M (;oIN·"tl nu U',,·YI\VC. 
Vo l. 2 •• 10. 3. I'P . t 9 1 -7.0? n"pl. ~. 
J .P. Duzoli. kQl,e ... l n g rlol .. o k "000 1... o f 
~k'll.irr09ro ltf~ l n9. " f'h.O . lhcoll!·.lIarvan l 
(f" I vn,.," l y. l t H,. 
y . /,,,,,1 .. l''1rCo, "",1)1;0 
M~II~"ro",ont 01 .. ,[,J~l(1-5h .. r l,,~ 

So l .1101 . 10. 1'1'.I\I)- HG.I\l7 1. 

(;,. ,ll.n,·I" 
8Y!ltcM ... 

r. . I.1 Knuth, "/I,; 1"'1'11'1 0;111 SI""V "I r t'U'1111I1I 
I', . .. " , .... to. ,. :-,... Il .... . ·" rr .. ct l e<> ~ J;XI·"rl""Cn. 
V(' I . J . II.,.. 7.. p .. . IO:S-133 . 1"11 . 
Ii . U. Sel,'· ('~'J o ,·. ·· ., ,, r f o r • ..,n .. " o f I.ho (;(,- 6'15 
"~~ocJfttI YC "'emo~y .,Idl o ",ulti",,, 10 In 
('1'Ol·nt\n,,"'. "nl~SIGOOS. pp . ?"l7 -2~::; , Arr ll 
1 'II! . 
1l.1·I.Gl· .. h~rn . (;.J. ClilllcY.lln':\ D.D. 1)~ "II,'e~y. 
•. " O"ll"o r " Oell i gn lind r:Yalu~tion 5v"l~"'." 
1', ' 0<;" . A<':H · ' I<:OI':.o IoIQ1' k" ho p cot' ~Y'lem 

I' ~rf con"6"('e <:vl\ lu ill. ' .,o. "1'. ~I)O -,", 3 
IIrrj] 197 1 . 
II C. Lul;'''~. l'e .. f ol ... ~f\eO Evt1 I,,,,tloh .. " .\ 
tlollllo' · \I'\1." CO<npul I 119 5\"'""y,,. Vo l , 3. 
110 3. rr , 7!,-91. 5,,1'. 1117 1 
w r, · I .. I ,~r y~,. (1.:"I~.o ' · I."' 5lolli1t\c~1 
C(" . "1I1 CI· l· o rlC'l· ..... ~Il~e ;;".~ Iu.~\ I",,". ~cfI,I ~"' lc 
I" 'e", . tW . 
A. Sck l no • I'cl' r OO"lIK\ IIce tVlllu~ t J ofl of 
n"III I'1 " '" "!<Oft<:. 1 "'i .. '~ · 5h'~"ed c_p"t" ,· 
.,y"t r "," . rl , . I). I" tlll" I l "l l "". M. I . T . (·lIn,l". \'In". 
.1011,,, 1""0. 
Il 11.'lll'· I,1 ... r·:)(I·r' · !'.~II'" 
1'1'00,, ~'" ""00('1):< 1' ~lt~l" ll::l 

0" I'~ ·,r fJi?:~. 

",,\1 \I I rl.I"a I 
11~".o,·y r~r lo,·",,)n c e. " 1111'1 II f; UJ. Vo l . )6. 
U" . I . pr, :;0··62. J6", ) 972 
W. C . t.yne l,."Oper .. tl"o Gyston> l"' erfo""~"I; ,, .H 
CIICH . Vo l . 15. lIo. 7. rp . :376-50G. J ul y 1\172 . 
II rio .... ' '" '/.II ['.I1trl" 6'''' II. C . VZ;V'" I "" 
"Ho<l e I I "Of. ~k~~"rt"", " t "",I C O/JOPo>l,,~ ' ·_"r.·· 
1·,' ... c .. IlrII'.'J.SJC(.VOI.~O. PI'. 725-7 )0. 1912. 
I. 11. . I<"y "1111 Ovc"-lh,,-Shoul<lcr t.ook ilt 
Dl,cr rlc 5 11".II"tl"n Lllll!/I.IO gr.S.PI·OC . "rlrs. 
SJCC. VC I . ~O. rr . 7 9 l-H(J, 1972 . 
" . 30;1o e ll ' • <'1,"1 1>. 1.l\1!'" .. I'.f". HI\Nt~ ljn", th.,. 
f"<:'· f OI ..... Il C'! .,r tho ()$ 360 "IoIOC - Sl ' ''' ' I"g 
(Ji'I' o n 1"1 :1') ) "' In W 1"1·"lbol· 9~r ( .... I ) , 

~ l il '. 'oll(".,t C')hOrn l.'!I· I'e l· (o,·,."nc" 
I:,· " I "", I In,,", II.·""~"" C I·r,.,,,' ... r. !t1_7~. 1.91 J .. 
1<1. r. J, ' I" '"""0<' ,,,). ··t,y~ I 1I,,!. 1,-," ~II.t ~l e n""'· ~I'I)('" I. 

l~ c)"d~\I ~" COl' lIJ91~ l!I l C",,"I'uLe,' (ly"",,",:!" • 
1'1 ~"lIcl'- 11 .)11. 1973 . 
I • . ~, (l0;1 ... . " · t7 .. "'H"lllrlo!!T" ... II'9 IlI'~ J>"9~ 
N' 1)"""",,1 (" ..... ·"t " .. !l .... ,,' .. , .. I 'e "f"' ~~,"'!" 
"'."I."l!) ~, ~ I 1:"'·' I l)'It Io n ." .... 'ott' l 'u 1.1." .. 1" . 
H. I , 'I'. C .~I,,",·I"o <:. II""". 197) . 
,1 .r.LI(I~ ~ ". "C<l,~rt'l./ltlco,,1 A I !!~"Uhl"" 1\:". 
<':I<l,, ~tl ,)o,~"I'19 11 " '.IoIo '·k~ >11th E~ro"clll.I~1 
r.", ' ''~'~.' Cllr:tl. Vol . 1(" [I". 9. I'" !"i n~:>.ll. 
:;1' 1> . )91J 
J.r . [\v;:~". ~"o r . S . (;01,11''''''\1. "C ... I"~ll"~,, 
f OI' t . .. • Ul!~ 'I f I nflnlle 50u" c~ llI !I Ho.lel" 
j ll lit" AnolYllill of C"""" .. tor 5yol e'" 
1 · ~ , ' I ('ro"""~n . "Arl l'~ e ... ", I-~~ .. I 'I' J7 J-J1.1. 
.1.U.:l 
II . ('I· ... '''n{"~. I\, ~J W. 11 ('I,,, ... ""rf",~"," .. n 
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