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Thf ",,,,,Mctl .tLxl)'. \IIJtt"'ilo~"" S/kr<>; FroslllJlity ood,,,,,I<,,,,,,'otion 1rI!11< 

USN" C,,"p"", Sci<"", d""""""", "'"' cooexbot""- " "" Uo"e<l 5111'" N, v41 AC'4dffil}' 
in I!ll , !10ft 'A ~<~ d<In. . ~ow Wrt'1j vtrtllil m.lrn_ ~i1lrn hold !><t o ,,,n.t,,T!'d ,'i. 
<".mal h.!rn <h"" lrom ~"" '0 """.m run 00 VM,"',," ,.."""".Uan, cooJ d bt run 00 • 
• In sl' IX""" rful "","'f<' and """,I", """ '0 int",,, ~' i tll '1I<m "'~ • 'liln oil"'. S P'<!!lc 
'oph co,,, basic vt~uali,."loo <UKX)X>, diU",, " , .. in ..m!t« tu", btl'""'" Xtn .r<! 
VM,...,... or<! th< ptrfC>'TtllD:< ...., 00 , "" ",twcrt utiliz~ 00< !I«V«' ruI1log ESX. 

A. <aJX>'a<""" . nd <>:I,,, larS" ' "'~ ird x!lng "" ~m'" 01 Ot l""". 
mo", lrom tl" <radItlooal ptlyslclll """"" I1trUructlrt tow,ro, ,'11lJ41 oon>dldo tioo, 
"l.<!y In tl,k """ btcom<> m"", 4l1 d m"", pt'rt",o" In th< USNA CooJI"i" Sclon" 
0.1'''',,><1''. tlli ' """" "';d", 00. !andbo>.<'d n"","or" U>«l ooly for ""ing fW1XX'<'. 
1M this ,..ctI1iqu< I ... bt<n impl<mt n,e<l """. m~ m,jor "'lI~izifi on. ruIlI>jj 
",rvm; ••• ",,,,I c( j ow utili",ti oo of ".di,ioo lll ~l"lclll inJra>.tru<t """ Usiog . 
vtrtlliliU'd Mctlit«lu", 1IlJ """"",,, "y,,,.-n i< Iood >Iw1ng _ 00"" cw,. ," d<rnand, 
pi ,,",,- 00 • partlcul ,.. 1>0><. IlOO 0V<'rlIl 1 ",!.Un. I n 1< ... idl, ti rn< 00 "" In Jra>.tru<t ""'. 

n., p i c( tllk """~~ P"P'r w .. to flt l'" portntilllll!'ct1t «.tu"t. tb.!t ... !.ty 
our ,xisti'1j rftd5. inclxllng lob> lor In[a<mlf ioo A...nn" cll. ...... <>tn:i.., !.Urn .. 
Cybl-r Ott,,,,, Ex,rei>.<. mrl rlt""bprn<'nt ,"'on. By onal}'rins t~<i, "'llti" 
pt'!'Iooruoc< •• o"*""i'" btI~~<rl pt'!'Iorrnnor , <''''-<If-<J>.t • • r<! tilt =<>lJ'C<> of "" 
o.J>"'lll<fl t provlrlt d rKrxnm<ndo tioo> tIw will bt<:m1, "" tnttgntl ~ 01 COOlf>J t ... 
Sci"",. m Inlorrrutioo T<'Ch rdogy ..nntloo. 

A t ,ho concl",1oo. run<m,!' "rxlin 00 botI, VMw ... m X", ~it<'Ct""' ''''''' 

mll)'U'd. ",i1ic!r ~i!'''' in>iijtt iere 4l'C!lit«l u"" to bt fl>Orlt le<l by tilt 0. J>"'lll<fl" f or tho 
pw;x»<' of """...:h, X",,..It> locu .. d 00 rmrt hon'tly by " ,,"'" of btI~ "I"" ><X!J'C<. 

How .... ", wr rumr VMwlK"t Ii" ",,,, w«l!; " ' to the ir I1Jr'i!<lructrrt , tilt mrn "'"""" lor 
",lory iOUlJ'Zl'1li E5';' 111;' "L<1y ITIiy . bo l<.d to fLIth« "' .. ~ iero toplc""" !llC~ 

•• dlo>nlo im ¥ .,"~ppln s """. muIt~l< """'''. vul""",bilt i" 01 vtrtUi!l i", tloo 
~.oo ,,"'to m"", Lltl ' Mctlit«l """ for tilt o.partmt nt' . n<'<'<l5. 



1.I"troduClIo" 

A, tIl< cO>! cL producing .d",.nctd "'"""'" n ,rowln witll W'"" . than.r«r,'"'Y 
c'P"1.:llly ooothl<s to <!«n. ",. ,·irtui!ll l.1t ioo h.!., bo«>n< ~""'" rrucllllDl ",.ld<Iy 
uttliud 11 §trw<" op'" at!cJ<to;. Ril""," tliaJI l<"! til;, pow ... ~o LI1l><"d, ,1~u.ol ""~ r 

<rnIro:rn.n" ... . to p""·u many <m"lroom«n 00 • ""I5l< or ,;maJ1 [1I11i>f< of ""''''. 
with ,i!d1 ,i~LI!.l ""." "'rvilIg' ~I><I"" po.rpo><. In til< r ... of tll< Nav,1 Aro dffil)" 
o~ ... "I<oc. ~[. Lh"'" 00.<, tlIxtioo .. " pe<i"" ntlll moei1i",. lor 
Inlcnn.too Aw.rara ( I .. "". ",i1idl . " on bo<l1 th< cLf",~"" _ <ltt, .. I"" "dn cL dll 
injo<"t!cJ<to;. fX>1 oanni "l5.'oo o<Il< r boolc h.xl<i"15 t«iIliq""- My pl in til ls P"I""" I, to 
" Irnin< tll< t''''I1.:llty 01 "", blislli"15 • .rur..:t """'" lor [lie« image>. '" til ,. .., tho!" t h ~ 

c"l')·~ , ~ i""8" to " .c b irxlivt duol l"a.< <itll<r tIYoo.¢ rTP 01" v.noo< h~ 
drt,· ... tt l!"}" cool<i bo m OOihtd 00 . ""15" l"a.< . ~loo.dtd to U" " ",,, . .oo h.!"" WOOl" 
cL Midohip<l" n rncxfify [h<m . imul",""",,"y. Tn tn< wor5t c .... tIl< .rut. wookl bf 
oooli[?nd .. u"'-'.!. bU ""I'it< cL i""g« wool<i bo -f"ihtd·· to or ··f"IItd·· lrorn l"a.<, 
ruJU1 i "15 • COOl pot 11.:, ctl<"l1 t. 

no... "'" two typ .. oj vl1U4llzati"", P"""'" _ ,y", m. -I'ro<n, 
vtrtuali..,tloo" i, ~ly ""Iiard<-d. .. 0IX"!1 in [ll< """" ~ tmll i, uwd too, )· ... t h" 
l>=xn< • "'lui'""""' t Irl i«m<1 <¥<," i""~ an d g"'" Wln otic<d In .v<ryd.!). c~lng 

'-I'Pllc.ton~ In fIOC<" vtrtuali"'t""'. nch f>"OC'"" t. .tJ 1oc.,d it5 own iId<ho, 'P'''. 
""Ii"",,, • • 1"<1 [U, "nrtn. Alb<it 5llJO!1. tIli ' r"""itut .. . ,1~u.ol <rnIirmm«t. 
",!,,<Illly "'''' n • rrfti(.tJ 'y"<m f>"OC'"" I. I""""'l" ntly . .. 1 gn<"<I tl""" ' nrf I .. " ". ouch 
Ii .. . _ loll _gnH proem , small ... ru .. Y""". "'Sy""" '·i~LJali' .. ,,""'. - til< 
f'imaty t=. cL tIli. P"P"'. I. ",,,, n • ",lnlv. ly pow<"l1Lll """ . lIow. 9""'t "I"' ra ting 
'Y",mo to tul ",itl,in tIl< uhti"15 "I"'ratlng ')"'I, m (S mith U[d No.1,. 20(5). On ~ 
gh.." madlin<. , e,"",ill [nO!ructioo ... M<"ht «tur< (ISA) i . utiliZ«l by , u'"" tIYru[;;h 
tbt "I" ,a tlng ,)·",m to 1IChi,,,,, d",r><t " If«t. 1rm1 til< mitdlln<·, twdw .... II" "",,, 
MiaO>dt Wi ra,.,~· ISA cIo .. 001 rntoI1 nlc<ly wt n U,.. of . Otblon Lhlx ,·.nID·~ 

vtrtuali..,tloo 50ft .... ", 0IX"!1 .. VMw,... .. rvn ., iU1 irI<"IIDtd" " to 11110'"' , v.,ual 
I m.l go 01 "'" "I'" rating 'Y'" m to tul tn,u til< otht<". Thi' 50 ~",.a", 011 "',. .. It '" , .... y. 
jrOC"'''''''''''. IDl bal"<1",·l<ftll IrnOOg oth« limlttd p< ~e<m1DOt jll(l"" lrom til< 00.< 
It .. 11 to til< vt~LJal """i1i",\') riDllng ",·ltIlin. ~I<' cL tIli. seLtw",", for " \1tlI< 
I<>ot IrxlLl<lt VMwln' Won.tatioo. IIl"<f &xl' Virtuol llo.t. 

O:lt c{ ttl< f'i m< " pe<im<"ntal <ntdiumo jac til ls "00)" will bo VM","", ES XI 
"rw<". ESXI IDl ESX In """'"[1 .. Typ<.1 hyp<n'!s0t"5. " hldl ""',..,. ~y ruJ1 dl=tly 
00 • pow<t1ul 00.<., Illidwln 1Dl II(' .. . monl["," and , sIlln for tho ,·.,ual oo.t. that 
run 00 tb<m. Both ... , 01 seL""",", oootlllrl ",11." ",· ill be ",1,J"T<"d. to ~ til< (wrY 

cL ti,;' '(00) ... ,·.,,,,1 marhl "" """,iton (VMM·.). to cootrol various pzam'''''' ONeill 
to ,·., ,,,lizilion. O n any ,j~ U4liz .. ioo ""'t<". [ho h~ ~Is" 01 U" l"a.< "'" ~itioo<;\ 

i" o "P"ra" .mr.. [01" "lI(h l"a.<<"d VM (V irtual MII(~in<).' FOI" tIl< fUPO""' oj til;, 
"udy. ti,;, poworful 00.< will bo. Dt U P"""E~ 2950 5<rvor running VMwln ESXL 

1 - '.,. ..... ISX _ Ill""", ISX .. " " , ....... AY~"""''' , "p"," ...... ",.a.' 

1 _'<.DoH "~"' ; " A_. B 



~~;Aoo:r....Typr_l hyl"''''!'o< i. Cit''' ' X",S"",',,. "'; 1id1 no. • mLrlt I"",,,.. 
fiL","" jn' 00 "" .. """ it """ 00 'h4n VMwlrt~ ESX. In 111 ESX ,,",'Iroom"". tIl< 
&""" hO>I ;,; "\na"" "," that It i. bojog run vi~LJ.l! ly. ,,-Ilien ~lJ.h ... p.op:i<!"')' VM~'a'" 
dr\,..,. 10< 'lOCh ,"""," compoo«:t th ,. th< VM', rPq ui<. OCCl'S' to (i. •. N«wrl 
i,," rfar .. , '''''''go coolig ura tlon!;). X_""~r, on til. 0111« h lDl, ""'-". .. it OOvtw. to tbt....,,, OS tNt t i. bl"i"ll rrn virtulll ly IDl lnterl"", ~' ith tll< X",, rruIl"8t m«t 
conod., );oown .. -Dorruin 0; ",hlc~ th«1 I",,,,,,," wi th tl>< hyp""'kor throogJ1 '¥" 
5O'.I'« ,",OJ"~ "Ilorn4in O· I. actually . "'PZ"'t< VM runoio g , t>OJ'd<on<'<l1Dl o¢miz!'<l 
Lhlx J<."",1 Thi. Jl<'X'!'" [. l<ooo.'[1 .. p",";ItL<JIit.rioo . "'tlictl waI<5 Ill""'" 
""omJ<.!.sly Ie>" LI>.lx OS', 00 both til< VMwa", iOXl X", h)'P'Ni!<n. W iOOo"" 
"I""" ing ')"tom;, by ""' ''''. cilIlOOl b< l ully p.nYi~uol iud, I01d 10< (<<loi n 
i""'uction. "'I}' 00 til< h ost , ,rowin', virtuoliz.'l tioo .. ,iot l..ctDoJogi ... ' 

n " pri m~ . " " •• m;, ><ll<ly will j""" 00 th.l t "0 <Xj>fCI [0 limH ocr ,,",up', 
c"!,,biiiti " Ill'< di .... i~( •. Upo.1 (00) [a" <, " irtulll mm>a<y .t.llocatloo, ,,;,twl ""wor); 
i[" cf." c.-<l (NrC) """il,.,lI. y. iOXl ,."tral pro<mi "ll LIlit (CPU] .ttlrtl!i. ln i[lau y " g 
oro..- 01 . ffK't. M~' method!; 01 impro'ling ,j~mJl<.!OO Wrt'1j m Y< tw n ~t fortll i1 
v.noo. ,!Lxf;' •• 

0:>0 ""~ m",l"<Xf I, VMM UO by!"", In " 'hict1 iru na["", ,"' itll d<vI, .. 

_ I"", 8" tIYoo.¥ ' ''P'''"' , 'l'Klllly <Io!.i1,fl<'<f VM, vi" th. VMM, By 
, UmiN ti'1j ,r.. VMM in 'hi. op<rlfloo, ., .n" of batle<ll'Cl;q; i. oItrunat<'<f. _ m. )' 
h. 4> ,II< 'l""oct ,r.. lood ,,""'" elm "", ,, pI"f"""" U oJ"'W1 "', I y, ,.., 11< !hi>. i>. p""'bi' 
.. ing t tl< X'" ard,I e<nr<. ", 111m;' ba>«f tl<"" ily on p.K'Ovirtu.ll ... ,ion, ESX '''lui= 
th.O: . 11 110 op<nrfon. go th"",," the VM\! (!.ill 20(6). A .. ,,,, in Frr".<li '1j" .nxf}', ttm 
"""" " ' " Umi' in g Joctor In p<rf<rm no< , .. VN [', """,I", ,l(]","" I/O "I" r .. 1on5 
(Frrl<1lng lUl'I). 

A f" \ ' >I'd ""Y to <1r"'icllly t<'<fu" thi, o'l,.m.,.d i, tIYoo.¥ ~, dl=t 
""",,orl; II<C .. , (=NA). A, " ,rnpoml '0 th, tr. dHl oo III inlr2Y<ooUl'<, In ,,'hic~ the , Itctl 
VM h ....ct> ,",'Ith , "P"'at< bl,l;..,oo drI,· ... in th, hyp<rvtOOf, =NA utiU, ... . . ingl' 
=NA NIC, ,..hic~ " II tho VM', tn"""" ",ith and the hyJ"<VI"'" <till """,iton. V""", 
trlOdltiO<l.!! X", IDl VM"..,.., im pl""" " "' iOO5. til;, yi<ld!o p. d ",,,,,,,,,, i~" 01 
J7U)1, tcMl5.mft ~ and 12690 ",,01 .. th"",,""" 1n a 24 VM ""up. A, of WOO, 
thi>. h.o5 }'<I to bt i mprm«t<'<l in . itbtt' c( th, ',,"0 .. rd0<5 ' po:<>rnc" (Ri"'''' 2(00). 

11115 """"'01'1; 000 110 OV<rtl.oct i • • ""y «r<:nn W""" om,Id<rt"lj W"«""' 
p.urn..q; on ESX tnl r .. 'ru""", ,"' ill b< worth i t< COOl to tl '" o.f>"ICl" nt. A "..,. 2009 
"Lxfy 00 p!ti!Il<i ~Ing u" ng VM ', 00 ., ESX inl"",rucn .. room th'" th. I~ 
I i1l i toti"", of the .. tu p yt. 1 d<'<f ' 1!InlliciUl tl Y sio", ... ' iII ilTY5 W h"" """" than J2 VM', 
"" '" Lliliu.!.!oiltlJit '""""'ly (Mlil'tio", 2009~ TIti5 w .. trninly Wt to i[)t""_ 
oO<m1 uni" tioo o,~ rII<oct ba~ 00 th, VN I ', 000 In the hyf'«"""" 111;' ""up. 00w0v«. 
LMd ptoc ..... tbil ""'" COCI inulllly axnmunie>.'q; and "fCl!'q;. f or ,r.. "''P'''"' c( 

tb< d< p"trn<'Ilt , oo.r tr. ffle aJl d inl"'" nrt,u utill",,;oo "''ill " Xl>< io '1"'" .. ,~ ... 
• " ,,,uul<'d, lOt I>( k< "'" <>""" 'ed. "" d d, I."... "" ~ , i1 pi'""', '" oo.r p< rbm IDC. 
slnuld tl< "golfrDly b<tt .... 

1 "r",--.. .... ~"",,;01.--,..; ... 'fD"" X'-'" a'" V!I~ ..... ' Ay~" ""' .. , .. , '/~ 



Th i. 5Iooy ...... to lind on . 11I,!<n , way 01 '",if in s ' ,'Irtulll .. tup. u.wlly ct 00< 

'0 _ . " rtwl ","" hi "", 00 • brt<\'«l.d'l""'. roodl fi«f to I i' ,r.. f"l'PO"" ct iU1 

In[C>'mif100 A,.mo:. traini"llllb. IDl P"'\'"ga'q; th,. ",tup '0 • d"",," ct Ia< •. 
No<>r ct tho 00.<. " i II I>< pa-ovirtwli" d to • ""'"' r<I i.!!>. ' '''' """I" ."""" \'irtLJdl 
piffrnn~ ][ """ .. ~. ,r.. ... ~ cooJ d I>< -p.J!I" bUN. ""'" i"ll [r.. il""('J wool<! 
u u ",t [0 ,r.. '""'f<' . oo ,"",u"" ,r.. ... 01 im"!!'" 'hroogll \fMW,,,, oo(tw.,.. I [ .,is i. 
inf" , I!>. ru. to llct<>!.i"ll ax;t. lor _ ltloo.li ",1[wln , ot d"" ta baOO,"'l<!th """,",t""". 
tho .,,' .. ., cool<! .rnfXy I>< Lrillz«f .. OJ] FJl> >/l in. 'Nh<n ESX truly il .. gr." pot"' illl, _"V«'. ;, tilt . imul.ln""", roodili" tioo 01 im"!!'" ruY1i"g 00 tho .,,' .. .,. How"~ r, 

ti,;' wool~ rPqJi'" m<n coonii"" tioo I><tw"", lib ~n= Uld ",,,'M' in S ""'" 01 tht i"" 
fot Informif!on A,!il'in(o IDl AdviDCN fnlorrrutioo A~ ... [i><y .... b!....:! OIl 
. ingl' 00.< ",ul". 

In ot<I« '0 ' '''' tilt"" '"'" ill" m«n. 'hi. "ooy .,." lrur "'" j or "'I""t~ fll5l i ' 
, .. " tilt "'" ct itl_ cknt. ruIllng cff • 5.rnt>o [ii. Wr<. JoIv.'td by ",ing '"" """" 
. .. IiI< .rur. for Im"8"'. ' '''''' rm ..... Inta rnot't . dvn::r d om,lt",t"", provtd«f by 
vS;>h< "'. 'Ill;'. ntllll> . 1 m ill'4Il«>.l>l)' rncxI.il}1"1l [r.. i[]]OS"'. IDl «5Ii"ll ,r..;r 
pt'!'formara "'q; ).oy "'<'1M" >Irl< .. """'ot)' ,"""""",1011. vr~wl CPU .. roln, Ill'<f 
..".-00; _ l<th. 

To minrni" ()(j"'" . n'~nt. coofiguratbK will In< bt ,,,,,t<! ""Ith ' '""Ill< 
Ia<. u.,., wt h [our Ia<. ("I. flgur< l ~ Jj . ' '''' run .m..~ ' !P"' d<ol 01 prorni"'. i ' 
c., bt run ' Safrl ""Ith tilt full ,"Xl"'" 00.< .. Tht 0V<'rJ!l1 """m plioo rot our exf girYl 
cool~tioo. wt h 411 in. trueto< P"'I"rins im4S'" OIl 1Dlth« worI<st.ltioo 4ll d 
tr'iD>lttTIng til"" "'Ing a USB haI1i d,"-.. is ,ha, """'"""" '0 .. m 00.< [ ... '" roo,,"i)' 13 
mI1i ... 

( 13 min) f (2 /Io'd_d'I""') _ 7.5 ..tn._ bog< • """,1><00 '" movrng """'00 
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'o..I<top: .. til< tim< to oooJ ig= ,Ii< ,i~UO] ""tw<rt ~ til< "'''1'1''' ",rul~ ha\~ to'en 
.dtlIloo lll tm.. 

egel !>>>]' W t lnlt II[] ~i bly <Xpt",lv< inl=trurnn ",'hlctt 1Il1""" 10< """,,,,11 
I. " ~i!;' rrods . 00 ",'tit .. , Of • mat< . !tiel'" IiI< !Iwt~ protocol, tIli ... tup i. , at 
1 . .. 1>1<. 

TN p....-.d .... 2: V' ,,,,,l rn.lmln< " .. [t<! 00 E5X 00.< throogh • • S~ ell"" , 
tml> 1",1'd eN« F'TP by d""" ~ _. "'"~ tli<...m< dl<nt. 

0."11,, ClI«r. ":~ly bro. ... ,Ii< d"",,,,,,,, (thi. ""auld "'l ui<> Olloth<, u><r, ler tx~1< 
'''''~t: bU [er f'll'lX"" 01 t""'~' '(M'" • m<'<tbr< ~ tit< loclll odmi1;"",,,,, ~ 
"" .. LlOt<f), . 00 thi!; ""'" .,,"t<f [Ii< "" irr 'Bacl.tciodoi 4' ~1=t"'Y to 'o..J<top: 11>, vdOl' 
h.ml _ ', (tll ' m.lin """'. ~ ony dd,y . .. coolig urotioo iiIld lOil l il. ":u. orr 
.... ntlally ,.,gl l[jibl<) k • n,. 5 glg"'Y" vU'uo] ~k);. 

flll1 illt" Dot, t,.."l"" ",t< (":Ung . .. roo.l[';'I! ly 45,= Kbp> (",I. Fi ...... 2), clll>i~ tl>r 
tml> 1", to tiili .ooghly 15 mfnot ... 0 , tll< ":~I< h"" t<St , '"""" w... romp.ritll<, .. 
tbr [«t too); «"¥tly 4 Oli<li .... 

,,_ "co, p" 

! 

- ''''' 

• 

~'M_4I 
I 

j, 

F 1Su .... 2: DaUlT .. ",r .. Ra, .. on ESX h"'" 
CElTb » r Whil, tIlk doobl .. tbr '!"I'd ~ [Ii< "l"'~ p"",du, It " Ill do.> "'" ~ 
oor ,~ uj "",""". Th' proc ... I> " Ill qUit< ,bo', ",'en ~ hf'[! u>ing . 'WI C" i"",0<1 01. 
hub. M ditioolllly. if oifmfni.rnrer or",,, i. ""! uir><l to "'''". tbr5r - 8"', til< 



i""""'or ",wid h., .. , to I~ tr..m a ll upoo rompl'tion, '" ""Y " ,,,Im't).l>l hit <lownlood 
.,,(Ilo ... ~"" 1111>. Thi'......aJ<'I\t IIho d"""" eoo!oid<e til< C'Oot ~'h<'r< [II< !oiu 01 IT .. 
h.ml drI .... i. 0""""" tlW1 5 GB: """l5 . Impl' mattl it wooJ d inc".", til< tim< 'o.,.t ttl. 
Imago> ()(i by (( [.ID? In GII[ I [ S CB [ _ 1 ) • 100) pt<t:«lI, witbocI IlI<tori"l5 in _ n 

TN p....-.d . ... ] , VII ""I M",hi"" ,,,,,,,,d 00 E5X Hoot throo&J1 v5;>bt'" ' i i«ll, l"Y>r<i 
'" fXlJlI<l by e!loot> If 00< tim • . Thl. will bf "",,~ d<n'd to bf "'&li~1>1o In ttl< ILnn , 
bfcI"", "" traO>t« 1Dollyu<l in ttl;, tnt ~' ill bf tholt 01 Unl,d (I"""" Linl<N co-... "'" 
..... n<lilly • trlI<' =om 01 (MnS'" <t\Ido to , v irm.1 [f;I( tti"" '" 0"'" tirno, ttl< 00< 

tIn< """ 01 " ' 1"[..m"l5 [II< imog< '0 ttl< oo.t brc""", "'gli~l>lo.' 

Oem II " 5.". .'''~ .. lib"". 'Tht (urrffit hang _up ,",'Ith ttl;, ,",,"pi. th '" tIl< do portrD< n t 
I" " • fuJlli"'l>< [or v5;>t""'. whim lim" • uw< lrorn ,,,,lfU,& • (100' . 'Tht E5X U! 
00"" oo.t It",11 00.. 001 i",loo.. I.at"" to 1"!Jl th. lm¥'. 

flm i'\i" 5 i",. VM",..", """"",,tioo iOXl ESX In 001 "OCI-<JI_th ' -l>oX" rompo[;!><, ttl< 
<UmlI rnothod 01 pi"'ing 111 «M ng trn.g< 00 ttl< ESX """ ... 11.0. t>tffi to '''' ... , l_ 
tma&< 01 ttl< -""" OS 00 ttl< """"". iOXl inst<i><l 01 '''''''ing , ~ vt~LJal di .... ocklin& th • 
.. i><ing , irtua] ~;, ); .. "" h1f"<i cr;"", "Ill;' ott", "'I'i"'" !oi~lo ha<: , to lool th. ",,,,.Iy 
",,,«l mllclll"" Into bfli"'ing "" b4rd <k1\" i. "",Iv< to i<: rwll i"l5 ,vt<)thi"lll «"Uy .. 
it '"'~ in [h< <q;i",1 imlS<' Th;, ha, bf<orl c( ~Irular axx"", I", Wiodow. imoS'" 
'"'''''''' hMd <k1\I", ha"" bf", '!'It ieto 2GB (hun ... Th;, Dlliln,," 01 portt iooi"ll ""I ui<n 
num t<ru> ,xtrl! (oo fiOU"'"ioo til ... wtt i(~ rnJ>t bf copW into ttl< "AL'" dl=tO<)' LDd«" 
"" pr<l\>fr ""'" In ooIt< to hIxtioo _ Iy. Linux tt""~ ",!""Ioll)' tlxlot ,",'in. "1Iot" 
vt rtwl ,,"'.S< olloclf l oo~ ~ 001 p<oI>l""lflc '" ill CW"!t'ntly , <11;' ~ crul~ bf LM<l 
• • • blc~ to OIl!« mt<i"<xi'l, bU wool~ 001 bf lully utilizing th. ' 'I''",i'''' v5;>bt'" 
11<:",,,,, 

n.t Proudun: 4, VII ",I M",hin .. "' ill bf <t>Odiri«l !oim ul tl>"ll'(Xt";ly , iOXl [II< I,.." 10< 
<II(h em. or ~ th< , II uoli<lfloo .rut. wruld bf u>t<l in wooJ d bf ",",Tit"" to lit tili. 
~~, 

DttW I" 'Tht'" In roo&J11y lQ._1 2 I.t. 10< ,.rn rr4lO ", d rr. 32 (1 ..... T<irn> would 
con!oi" 01 4 Pf<lIlIo, 0< oown-t<" many ." . t on. ",bl,. 5<,.". t..ti'1l lo< [II< """"" 
o"",""td 01 MIllng 6 i'KJo<, 00 th< """ ... (Badtr"ilO.. 2_WlJ-<Iow> XP, Ubun tu 9. 1Q bft .. 
400 2_Ubuntu 9.001 """"'~ pl"ll lloc<!> lrom 011 U[U)[ Ii""", Int""" port "'I" l rom 
Whlow. g .... ~ uxl " ll nitt -..tlll,' loops "" 011 I"at •. 



cli<'n" oll 'ogeth<'r. '" '1m< '0 OX"'" " ,r.. I, b t. ro<glllibio. 5<"", '..ti"ll ''''' ,"",<'r 
yi,ld<;! 00 OOIlc<,b/, 'Mng .. '0 ,,,,,.oo """'. be< CPU U"s' 00 ' '''' ESX "''''"'' ",. '-«1. 
n,. ooly tm. ,,,,,,nr",,,,, in rili, ~ "'" the ~tioo ,i"". 4Jl d ~ing the 1.0. 
to """ 'hi, ""w rmd" x1 eX" j>'.cttcl"'Ij lAo 111< f""", r tw """" bten C""'"_ in 'hi' 
m.l)"k._ th<'r>["", wUI "'" coo.n towMd rht tim<, R,_wrHlng rht 1.0., h""",..... ... , 
", Moo. tm. """,nr"ioo ",'Ith sr<" paentiol, 

From rut t""ing eX" Ul AdVMCI'd In[omuO[on , .. """"'" I,b in vol,'ing th"'" 
imagn """ w'" "'" .. i<e< n 00 tbt roIlIt)onUioo " <>1 gin.ally " 1"<1.d, Lli<f ly. rIlk 
",... , """ ' o! " ",.o,nt, !.inct rc. 00< IDl • hal! "","""" of Inform.lloo A....rare< 
e\m •• " m ivi duol i[]]Jgo> M d bt< n providrd '0 u,'" 00 to"" 00.<. 111< d. )" 01 ,ho ' ..... 
and 001}' miru .. btr"", they """I'd th< lab, rIlk ""w ' ppmlch o! !.im uHIDf<X!> 
module.ton ~ ... Intmax<'d. '" ,ho " ud<tt<. " ili,~ m,y haY< bt< n ril< "'iUOO Ie>" th, .. 
"",,1Ll!.ioo. 
~ ,hi,,,,~!del!; ,ho """,,,,, p<JIentiol t.. Mc);lng comp"ltioo lI[jai"~ , 

p"'1cul1lJ" tali" rn.g<. Acr .... p«mi"lm< 00 ,il< t lqj<t cwld bt limi'l'd '" rht 
._ni5lrlre>" ex ho.tructex. '" u .... could "'" "1"'1 • '''''''''' IDl rncx1i!y rht irrug<. 
Belt .. Itt, '"'r coold bt .. , ,, >1 .... -001)'. 50 tiliO rht u"" rould ... "'''''' ' , rIKt. th< .. 
"0" " h4d "" tbt bo • • wl ~ ou' Illly ability ' 0 ""'" " f'OS'iilM 00 the i[Mg<, If ' .!.I~:r. 
5C~" ",tJlch ~ 'ntt",,' in , ti"", 1""1' w"' LlS<'d 00 ,ho '1lJ"ge\ i""'8" IIloog "" irll , 
f'OC'" li" l"'Ij, tho .oo u"" ewld _ ,;.-.. 00w "<aitby .r,- llX. rt ,1m< rhty mod< '0 
til< box wwld bt. IDl ,hi, 00.< coold "'''' bt projKt<'d. up "" '0 tbt '''"''''[) '" ol l toirn'l 
eould rnooitor ,h<ir ""!i'm, In thi' C"" , 1Klw.,.... virtw.1 tw<Iwln .voli llilill,y 
~.axx<rn, Coro;<l<t'RAM: 

(4t'''.''')· [(2Bocltroc/;~) ' 256MBT(IX!'I_J'512MB 

~ ( 1 V"""'u 1""'9" J' 3';'4 Mil. [ 

.,. 1 T""l/<' 1""9' • 511 Mil 

_ _ 6144Mil O/RAM 

8 192 MB k ,ho "'llilabl. RAM for th< '"""'" ""up. ilfid !.in" ESX idl .. ~ 
Illl MB o! ""8', only 7392 MB I, a\-.tl l!lli<, 

Vlrtuai CPU', In .notht< ,on~ d«lt ion: 



, 

-, , 

FIB.'" J: CPU ,,"rfO"~"IC" Durf"l! 5 t ..... r .. dnS 

W t h tb< ""''',,'' .... ul' til", .", ooly ~ au', ,,'ili l,.,.,. Furtl".. ~lvtdqj [Ii<'m '0 
[it this I It> ,,",u P ""iU <I<ct<= p"'fO<!T'oaIK'< .r<! gt<iIIly lOCI".'" 51"" 00 ttl< .. ,.,.... (",t 
F1sut< 3). Evto Ill ru1,h I'..'iX 4lb. .. mi';, til< ''''''PI'0S to . 110<.1" CPU lim. to 4 gi"'" 
I<>;t -. 001 allow. lull fl"="'l< to bo oJ loca te<l to.1I<I1 VM I, th< co .. ~'h<'« 0]1 4 
" . m .,,, "'''Ii mJj of "" it imog ... 0< ,,« """'" Thi. will bt . xlrni n«l """" 
mfll<xlicolly la,,, in "" an,I)'5'" 

Tn! Proud .... 5: Opf<l V' tualizall"" fa. ,,,,. (OVf) ~1<mfcr"lo<L Th< t~ll" 
woold bt crp~ to til< ,,001< ""'"'. ilJld YnlJ d al low re< c~tiblli[y bel",.." til. 
Lrilx-"-<l ESX ""''' i!l1 d tilt W Lrxlow. sardl= ", ,,,Ill,", runni"ll VM",..,. 

,"'0<''''''_ 

ollocatioo!;. ~~l4y "1m<. ",)."",,ct<l coo JiOU'" ion. 
oool iguml on~ It i • • romplrf. '!"<1ficatioo c( Itt< 

at ><, 01 , j" uo] mlm ... ~ from vSpbt",_ <ilK Is .. simp! ... . ~n t .00 
cltl. 1'01"" lill .. i," in pock"lli n g CX!t """'" imag.. at I ,., ",up ioto t h i. fo<!tur, '" 
th.i! it cool~ ~~ly 001 uplood<'d. to to. ...."... .rd ""' th"., (J,,,,", Iran ., 10(, 1\1, 
._ni"""l,,, [ lien' ~' I th til< OVF fi l< "" thr l ocal di ..... ' 



ElIl1 i WI: "., bil. ~ \ \ . "" dly ''''''-pl''!'''''' "'1 """"_ virtuilli "" ioo-",ftwlO' '~ibl< , 
th .... 001 tll< C"O>t, TIlt _ ",ln pl< "' .. Ift~i"ll to fX>'t f<'<'Sh VirtLIdJ Ilox imaS"' to 
VMW"",. 0<' vI« vt<Y. E"", wittlOli th<i' =!"",I"" tCDIIJ" inl.t4lltd. thtw OVf 
t"" pl"" 1'10", • l"a.t c( ptoIJI""'" 001 btinS .bl. to "'" conriSunrloo P'""n","". 001 
btq; . bl. to t<CO!;'<liz< tll< tt l>"<l <k'1"". " to "" ith tht I'top.dil< .. dm); !il< txt ""'"00, IDl 
001 btinS obI< to ,=>gIUl.t th< OVF conri gunriO<1 !il< bt<:ou"" of diff"'" "'m~ 
000 tbt numDt< of clo",,, r<Xi<> '4'!""t"'- , "'bot w .. htlpful .boot VM",..,.., to VM",..,.., 
OVF t,..";l",, "' .. th ,. it !l"ll«'i!lly cOOl~ th< hard &;"". ,>'(loci"ll fil< "'n5l" t_ , 
I r . n FJl'_bl....:! !iOIutloo "' ... '''1ui«<l, t hi, ",'ouid '" "'" .. ., uo< 11m w. y c( !"C l<a!;i ns 
tbt im "8"" 

To« P ....... d .... . • Li mit"'- """""'" ""' ., '--P<"""" ptoIJI<rn with , j"LldJiutloo 
..,n",..,.." C"",,_ ns th ,. oot wtim,.. goal Ie>' thi' """" ;, ' 0 ",n 0 ll>gt nulIDt< of 
imaS"' to "'WJ<' • , I .. , "" coovtitioo. t",o ' <Y ""' .. of c"""clo ,"ioo comt to mIld, 
RAM iDd CPU I",i"ti""" TIl;' t.., proct<lLJt< f"""" 00 CPU ovtclooclq;, ",'hlclt may 
bt<::orn< p<obl< m,. ic " tt«l . ach []l4chn. i, 1Il1"'If«l • ",t nulIDt< c( ",rtLIdJ CPU',. IDl 
tbt ><Ill o! 1Il 1oc .. t<l "" tLIdJ CPl], bt<:""", g<"t'" th~ tbt nulIDt< of pny.lcol CPl)', 
,,'iliI,.,1< , 

In otdtc to t.., tht <ff«" thi' wooI d h"". "" oot cu=t "'tup. w< bOO:t<l oll th< 
vi<tual m.och"" from oot 'C)_ Wt<);tod' ~ pool, tOllll i"ll 12 virtulll morni,,",­
" och with. ' q;1< v. t Lill CPU olla:If. d, O ut cu=t ESX "", up coo till .. 4 CPU', with 2 
co< .... octt. to< . tOlIll c( 8 fX",1l1< d«liclf. d CPl],. " "'mq; ' ''' pl' lodd '" irtl!l 
j>'actic"" With ESX IOCti"ll po:-optdy. w. wooId "ic~" th,. loocl '"irtl!l and C PU 
,w'l'l'ins wouid omr , Upoo bOO:. w. had """" "" . ... ~ to 7596 00 .. ing!< CPU. oot 
' f'" "'''lin g n o lxDI n>Xlt , th<y ldl«l LDdt, 5'lO. 

To n tOO oc. """",,, lOO<!< 00 tll< CPU. w. pIi .....,. virtulll morni"" in 4Jl 

in!Ilil< lcDp: 

I I " , ' '' ' .~ I ," ,; , . " ~ L 

~ ~ ECIO o rr 

" e c::oo "~ e' t' 

" o L.o 1 , 

Lin"" 

·';~. Lo t:o.:,o; OD 
e c t.o " t ., t " ; 
d~r .• 



! " •• " • , - , • .! .. •• • , - , 
.~" , ... ",. '" :". , , 

, , ._". , . . , • • .,," , -. , .0" , • -" .,. 

FIs."' 4: CPU Prrior"",n", du,h,S Innnll< Loop 51""", r"'ln!! 

Al~ t iUOC'tlooo<l P""P"'"ly in rut ""'" '''''ill g. this I. """1"'-"o1}' "'" • 
""",i".,1< ~ c( ope'f"if ioo w ittloU • nxh ""x. ",UIIilI< crnIi"ij _ for til< 

"'rv« (",I. Fj;u'r 4). Qr . art1<c .. " "" up. wn... CPU = go ~l)' """ P' '4'. b, 
rnLJdl [rot< ""'listie """J.lJ1o. 

TIlt I"" [hot two VM', "''"' b<l<>:t<l " hi]. oJ l 'y~ffil CPU'. "'.,'" run"i~ . 1 ,_ 
to '"'-p!city Iud. m, '0 conelL<!< th.lt trut tilt loocl >1l~ in ESX .. """ ... y , lIow thr 
'" rv« to tn '¥", ottly ,,,,,,,,,,,'" lim; tod reoooron . rut it i. n'" clo. irab[, "''''' n 4ll y !Oft of 
pmormara j.; ""1 ulr.<l. 

n.t Proud" ... 7: In orne r to ... til< , fJt<'t . of OY«<mlmtt~ oor "''''''', m<rna<y 
r<'>OOJ'Cn, ..... ,.., •• imiill ~ to tho CPU '''''. w. = 4 gll<'>l' at 2CB of d«liclOt<l 
momexy o",h, ",h lclt .noold ta .. our mtmot)' a-m: ,Ii< ¢ 4lld S""" " " m«ID<)' 
.rnrt"ij or "'''''',-r paging. E>d1 VM "' .. IIll ott, d , ""Ill< vi~wl CPU , . , in WI" I"" 
"'t~. '" ., "'" to ""' .. ,'Irtual fJ<OCfi"l" ' lim i tq; 1. <1ot. 

4 VlmDl /tIocIU""" . [( aJ.I8MB "I/oc",ed """""'Y) T ~ 100 MB Oicrllrnd) 
• - El5.92 M BAJIoro",d 

1!592 MB > ~192 MB p/1y>IflI/ ,.",." ""-""""Y 

Wbt<l w. _ • to>! rnochi"" • Wi r<loo.~ XP wi," 256MB of RAM, ",,11ll 4 
otbtr> allocot«i , !xlv< tl" rnt<ro<y til_old, ' h<'« "' .. no . 11«1 00 'h< """hi"'" 



o,""utioo, " hi<h '-War«! to br • r=tlt c( ESX Irdopnxlrt1 I}' IIdj u5ti~ oo.r oJIOOIt ..... 
All""' ti~ 8 192 MH of RAM, tho "!Pl' t«f' rn<me<y Ie>' tl1< 'Y"ffil idl .. " 7,500,000 
Kb, e>' 7324 MH. To ,n..n "'" ""ent <N<f: tllo ttn>hold, "'" th'" "",,«I boa i'g 
mll<h in"'-

TIl15 1M> 00 t tl"" 00 ESX. In ord", to "".un> It-.. . " uracy of oo.r l l nd l 'g~ I 
cOOlin LK<i '0 boa vi~wl tnOCni"", IlIX1 "'" ""mO<)' leI ... ,"", proc ..... 00 oJl 01 tllom, '0 
"" "..n, TIlt ooly '1m. "n ~ w .. ~ w .. wilen I nil .tmf'. P"'!Pfll ' "" 
guo,,, to .,fin i"ly oJl"".,. mo<oor)' In c1l unl<" 

.indud. < . tdlib,h> 
in' ... inll ( 

whl h III 
... l1ocllO~·I; 

> 

Thi, . JJ«!O<f bo<ll tn, ",",'!'!'. pt~""m.xr moote>' lOX! trnt of the VM " , ll. 
Ol1«'wt"" lrool , ho _, ptrlorrruocr moo!:e>', it ,mf'Y .ro..'t<f ""< "t< ",",'or 114d 
. Iloc.od. oJl it> ,,'o1lobl, m<rn<J<}' (~75OOMB. with o,'''''''ad _ B192 MB). 

TIl;' m.ul: i, v.lid4t«l by w~~, !<1Xly" Vmwln 114. i~l< rn"'od. '"[)C. 
oi<1y """'''''' eX ESX tllo ability Ie>' m<rn<J<}' to "bollooo" b!...:I "" tllt _"0 
""" .. mea. by tllo VM', • ~ 81\1" ttn.. M~y alg<>1ttrn< MVO br< n <lov'q>o<i '0 
ollie_ Iy """"g' thi' >hartng by VMwlH and indtpondt'fll 5Cld>n olf .. , "'hich I, 000 
c( tilt , .. "'" lor ESX', wid. dtpl"l'mett. Aoot ll«;, tNt tl,;, f toon dj""IiUi<ht. It 
[""" V""""" Wcx'<>tatbl, ,",'hlclt ~ .. . policy 01 001 beI"Il ,bI. '0 """,_. 11 ",,,.0 "" tm<)' 
wltOOi Inrormi"ll tllo uy<; ,110 dioJog in Wcrt".,bl ron "mo<oor)' ,~'aw"ll may 
ocnr, r?doctl!l pt~ornllD: •. " With ESX. ""mO<)', C PU, IlIX1 """""" ,w'W"Il ., 
g«>!'r'iIJ 15 =!d<ro<! m f' icit, beocr I" ruilt_in -0'" '0 rn'""'!i' !.OCll IOO<!5 
(W~, 100.1). 

With CPU \ 

VM'" oJl Linu, -. "'''' boa«l lOX! tlldl . 11oc4t«l. ,"~l< VI~wl 
of RAM. Lm" th. runbor w ... ,~ to B. rut 'o"".un> V i~LJai 

CPU', w""' 001 • Im itins f""",. 6 ~' ... L15t<l lor oo.r .,Itlol [",. IP', Wtf't ",tie. lly .. t 
In tx""", n" c( 10. an d <iI<'I< h"" ran , f' nS n_ 00 tllo "'jyqll«U ho5t In th< (llain 
(i ... 10.10. 10.20 pingod 10.10. 10.:.1, " hil< beI~ pingod by 10.10.!0.10~ TIl;' 8'"",,"od. 
""""or); _ l<th< 01 2OO-:nI KIII5. wher< [110 n"" di~ 001 limit tllo nu.n., c( 

ootgotl!l pacl.~ •. TIli' "" }'io(<!«f th< <Tat curi"", """It< of oJl, "" tho proc ... mooitor 
""Ith., tllo VM, lit<tt '0 00 CPU II<tivity wu """Nod.. O n th< ",",~r'5 pt~oomn:. 
moo, e>', bowt\'O!'. tt>t CPU', 'l'P"M«f to br "",,«I rut, lOX! "" " 0' .... _"""«1 00 ti'KR 
IKJO<. [lut wt<> runnin & ~ LIllimlt«l pins n_ . 

FliJl i[¥)' VM pt~<>1llID:. '"O'Wod. on ,"",. ""mIlt ~ ",!",<lally crt.:'< [hoy b<ilill 
IxJth ..m~ .Ild roct i, t "ll pac ..... Wilen B ho5t, ,",',ro run in tllo ""'" f' nS 1""1', tllo 
f"Obi"" bocrm. W""". "''hi l. 00 olfidal "b<rd[[T"'~" wu "l<m, th. , ... I ~ "~o<f 



with "~I< op<t'llti""'. >!rIt .. "P'""lng. "nniMl. tho o maw<! 00 to 01 "'" COOlpl" t",",. 
ii).. "P'""q; • ",·.b bro. ........ 'h<n tho "P'""ofIlCf."'lI "",,. TIt. ~ I.)"' ."" tk(lad 
'-W.r<"d. to bt rell tt<! '0 X "oo.rt"ij: ",n. o 0 " nniMl ~." optLl«!, !i'" 0 ~·h ; " box 
",·ooltf ' pp"'. tbt cd"" WOt.lltf retldf<". th<n • lull _ I wooltf '-Wi>". TIti .. 00 ... ~ '"g<. 

too); 3·5 """xl>. Norm III opt<"iO i"" i, III most ""'''"t. Typlo g tkI.)"' occumd, .. w< II . 
","hldl tx"m<i bt<w" o 0.5 4lld 1.0 """"xl> j.>;< to 1)"P' 1010 tbt ",·. b bro. ....... ",:1 th< 
t"",i,i!l. TIt"" to,,, w.", LUl1 "" L1nu, ",·Ith • 'Y"ffil m""itL>" up. 4ll d tho CPU 
' ''p.rk<md L"<l'!'I ..... ESX·, ,.I<w c( til< "I"'"'tioo "' .. tJ1l(~ diU""o" 

, 
• . i 

-
TIt!!; Ii 1«1}. '1'""'"' f rotLl tho .. !Up., 110(); o! ph y!i rill N Ie", for .1I<"Il VM. " hlt: ~ i, 

• rnm moo prOO" m to IlllY vi~ual .-chit«tln. A, ",·!tImor<! by th, !;U',,~ 'Y""" 
mooi:[)f vt.w o! tho Cl'U tim<. thr pl"ij !l<xxf 1t .. 1! I, "'" ,",joS to thr C FU. H_. 
thr ph)"'lt:. 1 CPu"~ ",hlt:~ In ' ''\;'nrd .. VI~ual C PU·,. ""'. 10 proe ... iIll locomi"ij 
.LX! otigoiog """,or); po< ..... ,. 10 tl" ,."nlrtl "'~ tIrmo<lo.tr"if«!, 'hi' "'~ .'!'fdlllly 
""""""" hr-cil u ... ll tbt "",'" "''"'' lxJttt...ooq; ,LX! ='ivir'ij • .oo io tho c"'" o! 
I.b.n u. 'hxktl ,'g ' roW" X wi r<low. ,, "ioh tJ<1 • phY" rlll tNdti", wooltf 1>< ~ 1nLfl«f by 
• >rp.n" CPI.l. 

frOtl illg·' "utiy boo1<5 tID< h)"P"'h<-5.i~ Vlrtulll ", tworl< iru tllcn (VNI) . by 
_ .... "",i'" """"' ,,"Or\; wt h '"'!""'"' to tho ,i~ual CPU .... o<>r<f to tho morni"". " oc. 
thr !.lrn< CPI.l "''"'"' to Inllyu ","hlch proem ..... .. r<l.i0S dlllll otroO, tho ,.,...,..orI<. 
M"" '!"'C1llt:1Ill y. I, LIr«I!; to po<"Ii.¥ th< tI.lt .. IlJ"d ocll.-dul. ",.t"" th"" po< . ... Cll' go 
.""" tbt LlttWtrl<. VN]",. IiI., .,y "" wor); 101m"" r=f. "",I", • """ "". bt.I thr flO(1 
ttu • ,·Itw PTD)Y, to bt I=~t<! 1010 til;, ,,",,"" In _ ;,100 to tho do" 1t",11 rtl<iO"l5 
th.O: it ~ui,,", • tu d '0 tkt<mlio< """'hrf '!"" ... i", 00 tho qU<\l<. InLf • wMtt to 



' ''Uoilly i""'" [Ii< diU , CooDlJ><'(\ with ,,,,,,h,,,,,1, IIJI tli<>< f"""" ma};. th< VN I 
. ignilie;mtly I"" <lllci«>: th lll • iX'l"lcai NIC • • r<! "coo.n for tho " trffil< .un. 00 tho 
CPU'. "n.n 6 to 9 VNl'. ,." ""di,,!! iOXl "' ''lving ":ouitlD'a>5ly (F'tooin& lUl9). 

4. So'M'M'1')' ."d C."" .. Io" 

1l.i5<d 00 tho . Ix", [ ... ~ tbt ""'" jroOIIGloitie In. of ttl< " , " ,,""" i. l'irrwl CPU 
" 'llil Itlllity, .1 rr< It pt'l" • rd< In "" =n Y "I"'"'tiOO5 tb.lt In otll"",i .. har<ll«l by 
f'll" lcal 11<_.,.. Thi. t. "'f"'Cj,aJ1}' rn"'", with tli< VNl • • crucidl port of ttl< " !Up 
c __ ng tlH <", ,,,iv< tra![l c will bo pa<5<d """" tli< n_or\; to 'Glll, ,,!,loit, iOXl 

<I«ly "",Ie< '0 ho5<. by many "" '" ,rn ultlD<w~y. "'''11, Ill< lOO<! will rarely br .. 
1<nRd .. tho 00< ' '1'''''''''..:1 <ll'qj ""'" "" in g, """" u"". th;m tho numbr< Ll5<d lor 
""I ng "'ill br .. ing th< 1m¥" 00 [ll< """". = y of ~'h i ch will bo doing RAM. C PU • 
.,xl llr!,,'or\; inlO".i\!, ptoc ....... II .. """ tirnr .. . ,,,,ult of ttl< r.mn <1 th< lab or 
" "",I.." Sirxr two oot oj _. oj tb<w ~i llJ lxlttl<n«:1<5 "'" ~ 1Ildl«l by tb< CPU'" 
to. ... up j>ll'ffi>5«l by tll< ~ ohool d cocU ln .. m.iny ([)"" .. po5o'1b/ •• " 'hil< 
m" lmlrlng IT" numbo< 01 1I<'tL>!! pro,,,.,,,,, to ni 00-.", 00 li c'"'IltJ cw, (ESX I-; 
lie","'; by proct"""'. Ixl< p""d«t <1 tbt 1Ullbf< of carn). A, men rot<'> bf<""" 
,,'llil ltl.,. """" i1tl"lcal CPU', th ,. 0111 br ... Ign«! to • virrwl """hi'" In , en< wh<l1 
til!<'o "" _ im¥" th;m [ cen. [. [ proc"""'" [. iOXl tll<"""" loa<! '" irtl!l th ,. CIl1 br 
«»'>1«1 If noI. 

1l.i5<d 00 thl-; .nxI)'. I =OCTDJffid U" D<portm<n[ oooti"", ""~IltJ th< ESX 
inlr-..tructur.. II<cIal5< 01 tll< """"' ~<Iml,,!! .un, on CPU', dun"!! I",,,,,,, ",twa'< 
"I""""ioo~ ,,'hldl ~tll bo cruclllJ to In latm.>tloo A~ .00 Cornput ... N< twa'<ln g 
C<>.n<5, tl" o.partrnr nt ohoold purm... ",rwn ,,'Ith ""'" C<ft5 P'" "",l<t! vi", 0'>m!I 1 
nwnbr< 01 cot<§. Sin<: ' ESX II=l5i,,!! _. ore _ 00 ""'''t~ "'" "UIIDo ' <1 CO=, , 

<o<><u" b<rw .. n • """' ... with two oocl<t!, IIld ~x COft'> P'" proc"""'. IIld IOU' ""' .... 
• 00 IOU' Cot· .. pr ' f>'O"""'< ,,'oold W"doob/«Ily B" to tbt two oocl<t! '""'~ ,. ESX 
lie",,,, cw ~I}' -$11 00 P'" yw P'" ""'~ .. .. ot tho ti"" ot thi5 "LXIy. '" our 
cumt "'t~ ""-Il d 'w Ll5 rwghly $2200 pot ),<", [0 lully lic",,",. 

AooU ..... =<Xn""oo.tioo I l"t forth I-; Hu t tll< ~m«t p.trdl"'" rnot<, 1 .. __ 
. """,,1\" ESX ,.,,' ..... ,'Ie< f, ,,,,,, .. rwn ",ith top-ol_ ' Ii<~i"" ,!,,<lllc.iOll!o. M ]d, lrom 
lrnitlng . Ing!< polm, <1 1,"1""" til l-; . 1", jJfOVId .. cwortrnlti" to ",pr<In«t ",Ith iOXl 
"udy tl'Cludogi" ouch .. VMmOllon, In wlUch MDli1g lmaS'" 0111 br """",,«I lrorn 
""'"" to ..... ., in ",.I_tlm •. Thi' "udy 0111 br g<in<l ''''''MII prrlorrnaoc, ot tn, 
OI'CUty <1 <OC~ t l'Chodogi". both c( ,,'hlcl! In growing COO""" In modtm Dtpartrn«t 
<10. [""" iOXl proaxtioo ,"viro,ut" nt~ 

My Ih>l r<Comrr""xI.l tioo i, lxold ... in ""'l"" ~ h", ttl< ,"",',," In pu ctllitd, 
. lOCh Inlotm.!ioo A~ I., ,"wl~ br w t!Ito<! ",ith dt<llc • ..:I """"". _ tho two 
sarxf_ "'IWOt~. ohool d bo 001[>«1..:1 to ,"low for I~ ,,,,., .,,,,,,,; ... Li llir.ir<g tho 
inlr-..tructur. lrom both l! t>!.. ESX pro" iIl<> ;tJ1 " C<!l«!t j<llm<w""" lot !lyrwnic ... 01_ 
t_ .""' .... [0 br CORfoctod. ,,'hlc~ i5 noI , c.pitllli[y of tbt pt<_lomJJl<tod 1."...-< 



coOO.x! ., CX!J" <Ur> Ol Inlorrrn tloo "''''<nOf cia"",., 111<" lIyolni( ox"",I"" ~' ill 

men acClril tely portrn.y th< , t U4lion. <>.r ln lotm"ion Pro(""lorul .. lo lC>'!rn tioo 
Wlrfar< Orri"", .00 W, du,. .. io g"", rol Ill'< 11" ly to , ,,,,<>.nor io tl '" 11«1 IDl 
.,~ 



APP""dlx A: Uplo.dl"~ and do~"Io.dh'~ bn'8" from u ESXI ...... ' .. 

I. DoIook.a1 '~I'\j ,Sp/l<'recfk'1o' 

• • Ccxul<'Ct to 11>< ESX ,,,,' .. or ~ ctrli~ ','Spto"'" O ioot: «t""~ [Il< IP. 
"'" ""'"., , uxl pM,worn 

h. Stl«t 11>< §trw< (19l.l68.1.200) 
c. lJnd< r tht '!.UlIIWj" toll. 1_ on U", rl1,ht ,i<)r , Ul d elie); ... I\i,-... m ta­

"at< IT'" lmag<'" 00: 

.~ '.' .. 

, ."" .,­
.~ ... ,.,", 
~ .,-"'~ '." , . ..,., 
.~ .. --,., .. 
,"-~ "" 

.... " . 

. , ' 

-... • ~ 
' .~ .- ' .~" , ... ,,, .... ,,,~ 
." -- ""'" ....... 

.', ..... 

,_·.C. , 
'-'.' .. 
. -...• 
'-'''' . -., .. .- . ~ 

A. _ ' ." A. ." .• ~ 

~-" .--' ''''-- ~-. , . -. .. .. . 

, .. _", , .. , , 

'"~., .-.. --'._ .' .-.. --'._ .' ._". ,_ .. , ._". , .. , , • .. .. .. .. .. ,._., , .. • . '. , .. .. • .. "- '" , .. , , 

" ... .. . ' .. "- '" , .. , , .... , .. •• . -., .-.. --
-. .. , ,_., ._". 
-. .. .. ,_., ._". 

• . Stl..:t 11>< <Io" .... tioo IO_l'" wi5l1 to put til< lmog< Into 

". 

!. Olc~ ""'t. or<! oo.."[l""~. Tho i["[lolS"' fd.d« ,,-111 I>< ovolllt>, in tbt ~i_ 

"""'Y)<>J >;>tC1fi«!. 
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ItI, 'NnI' ...:I ".,.,.,1rI ..... ,lrIIIoI mllCM ... 
II~ 'M _"'" you < .... I'd IIr m"~" 1o ... _1«1 ill port Ie 
Sri"" "'" 'r diro<1ory JUI" V~I ...t .... ill on ''''I.~ b;n:l!l~ d .... dio_ 
log..-.:I .. 1oCI uplood 

,. • • 

""'-"" , ."''''' 
- -• '~'W' 

".~ •• • ~.'''-. • C.'--.. , ..... , ... - : ... "' . 
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•• -, ~."~. • ~.'"'. 

• .. , • ..... , ... ."''''' .. .. • .. • • .. , " , .. .~ .... 
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Sri"" "'" .mdk BI<> lIem "'" diroCUr)' 01 "'" 11n18" you ... ayIng ID Lp-
1em....:I Ilk ' N",,' 1111111 K ...,all> 

In ""' ..... n..,~ dlral .. .--. ~Itf dldc "'" oImJaI ~ "'" 
J ... <INIOd, _..,K1 'F.di/ S<I~' 
UDrlht ' H..tw .. ·!ib. .. If<1 ' A<Id' 
Sol"" ' 1IInt !li>k '. Ibm 'U .. ., .. hll"8 "1mW dhlo: ' 



m. B """ ... '0 tbt Joc_Ion of ",xf); !il< 10 tIl< dolt""''', "" d [ lie); 'Nu" ""til 
it kiOdd«l. 

[l" Boot tl" ,1m",1 It\IOhi,,, by riF,h' elie);in sit, til"" Pow« ~ "",",'tt On 
0. View it by rf gilt elle);\J1 g "" it • gaIn, Illxf .. l« u "lj 'C>;>t<l eoo.o/,' 

4. Upload 'i!Ong VM",orr Worl! .. _ 

• . {);>f n VM",,,,, W,,""I4'bl, 4Jld ><If<'! 'Irn~' from IT" 'fil" 
mtrn .. detlli l«l in P"! 2 

h. 5<1«! 'V i~ual AP!JIillOC< ' !rom til, C'OOtOO box 
c. 5<1« t Filr S}'''' m. IDl brow"" to " 11 .... til, Irn '8" t. 5ICJt<'d on yrur plty!­

t e>.l ~ <k1"" 
I. ,';0«, ° ..... "Y' ",1/1 .ppror ""'< stotlnfl tOO! 'The im<9' 5fXrffi<'d 

!> a OOc""p 1""'9'" _ c/le, OK 
d. ale: . 'Nut' until yw S" to 5j>f<l!ytng til< de>ti",tioo 'Yp". 
<. 501<<! 'VMwln In!, .. """"", Virtual Machi",,: IDllog in .. d<tailrd in 

~" 
r. 5<1«! til< dolta.!"", IDl "'0....,:< pool '0 add til< mornin< '0, ctH N<" 
g. a le:); 'No,, ' ~ "ny <mJ< ""''¥'' 
It. Ox< ~_. boa yotr ""mi"" on til< ESX """" by ~F,h' elie);ins on 

it, ,_ Power ~ Pow« On 

i. View i' by rf gil' elie);1 n S 00 it 'gaIn, Illxf '" l<'Cu "lj 'C>;>t<l eoo.o/,' 



M, mOC)" 

Dt ll P""",¥ E'.n«Ji.)' Smart 2950 III 

Q.>o<j<<n 1, .. 1 X"", L5410 _ 2.6 MB Caotl<. 
lJ]3 MH. Frort_.ldt BLl'! 

BCB M"""'Y \jl 667MH. (4x2CB) 
DuoJ R~I. <'<l DIMM'. 

"'mr,' HIr<lI:l"l\~ , 2.5", 7:JeB 10K RPM Sm,] An""n<'<l SCS I 
--leBPS , SATA 

s.coo:l<W)' Il lr<l Drt,~ , 450CB 2.5" SATA. 10K RPM. 

MIll: "' rn r,' Co<trnll", PERC61 SAS RAID Co<trnll" , 2.4 C",,"«t on, 256MB 
~~ 

C P-!)1y" DVD-RW 
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