"#$51%0&'(&)*+,$!--+.)$")&)/(/

0&1* 2$3234.$5( 6&)*+, $&7' 6&)*+, [ $1$p4$,48)5
A% AB BT +/* 2% (*.4<4,)I=$54,)*-* 2%
6&,5*58)4&5% &1* 2$46+<< 4,5&)*+,/%-$
7+11*9'4%$,48)$/)47/5)+$)345&5+7)*+,5+-$&,$!"#>$$

Andrew W. Mellon RIT Retreat 2007
ChasDiFatta (chas@cmu.edu)
Joel Smith (joelms@anu.edu)

Carnegie Mellon




l--+.)$7+&'

@4, Y: F+ 19 4574, A+ .64R, 5B+< < 4.6'€$
4,)4.7 *|4%4.%* 6 A7 .+5(6)F--4.* 2%
6&,5*5&)4/$)38&)$<44)$B*)3$.4;(*.4<4,)/$+-$)3
CA4"+,$/(77+.)45$"4%*@/$D.*4)45%
E.63*)46)(.48'DEGS-+.)/ &5%7.+H46)/

Carnegie Mellon




1&.)*6*7&)*,2$D.28& *J&)*+,/

L&+, *&B )QAM, *94./%):
KL & 9.%5249M), *94./%):

KL &, 424$CA" +, SNI*94. /%)

KL +.,4"$PU5+.854-+.)G

K@5*&, &M *%4./%):. $B64$4-+.)G

" )&, -+ 5, *94./%):

KC &l1863(/4)) $@)*)( )4S+$AI63, + +2:

KM, *94./%): $. %) 3% + (< PCFP (&*" )(54, )G
KM, *%4./9): $-$ 3682+

Carnegie Mellon




| 1)&D/3*, 2$8$!" # Q-+ *)*+ $

K? +& 8l )80'Y 3334%owest 6+< < +, $
B4, +<* & )+.

KS*<*)$)34%$/6+74R$B4$SB*"'$,+)$94$&))4<7)*,
54-* 4$-454.8)*+ /$+-$I"# T/

KU+)AR%V/ do not , 464//&*: ¥ (&49+$
(/* 2%+': $BIOSA. 9564/

Carnegie Mellon




!"#$ Q4_*,*)*+’$

K034 * )42.&*+, 3463, + +2. )3P(* 5/
W'serviceendpoints"-.+<$&%$-&9.*6$+-$'++/4".$6+(7'45%
/(9AI4.%*6A4]

WK ()*7'4 * 5474,54,) 4%4,)6 5&)&*%4 &, 58.5/A
0&/4568.789%*)8,5%4)3+54,2% 4/Fhebusg

KO034Hus487+ 4/ 8, )42. &4/ W B4 W 54 4./ )34%

[(OA4.9664] )3&) 414, &' 4, &89'4/ $4.9564%
virtualization>

Carnegie Mellon




"#3Q4-*,*)*+,5L+,)>%

KO34%us 4,89'4/$.4*80'4=F&A)+A&$/4 .%*8%
5404, . 3B, )/ &, 5HKYED: $
A87+*, 2 1 4.9564 $ES A, 55 A, ) X5 $E363D
1345468+, $+IPAS 7+5( 64.$&5%6, /(< 4.9
&4$3*558-.+<$863%+)34)3.+(23%/40*8%
virtualization>

Carnegie Mellon




"#3Q4-*,*)*+,5L+,)>%

K034 bus &/ +$7+9854/ $&$&* 4$&5$
A46+,-*2(.&9'4%'&)-+.<$+.9348846()*+,$-$
7.+64( | 4/ P 34 B/ H+, 4 9:

WBE5*, 28587 89* *)*4 J3QBSS, H+< 7+ *, 28 ( 9A
| 4. 9664 $¥24)34. $+)+$3234. $+54. $4. %664/

W 634/). &%, 2 3438/ 4< 9': B ( OM4. Y64 BIS
B4/ 4846( )+, B3+ )BES, 2P9+%& 45+ $
)34* $< 7'4< 4, )&)*+,

Carnegie Mellon




"#3Q4-*,*)*+,5L+,)>%

034$( , 58< 4, )&$*)4., & 6&78D* 4/ SRESE6* 4 +$&$!" #$
B3*63$6&,$94$9+)3%/)&)4A-("$&,5$/)&)4A 4//$6&,$6+,/*/)$+-$
& 4% +)$*< *)A58¥$ 4%+ +B*, 2=

KO.& /-+.< &*+, KQ*/6+%4.8,5%*.46)+.:
KO.& /7+)¥)A% 2Y+H(), 2 KE()3\YE()3U
W':,G&WZ,G |,<] _|__1_'_|_B

W' (77+.)%&,.3 Ay »
-+.<&)/$+-$5&)&$F,+)$ KE(57Y, 25&556< 78, 645

H(/)$ZCSG KC & &4<4,)
KC 4//8&2* 2 WC +,%)+.* 2Y+22* 2
W(4.:Y.4/7+,/4 WQ*&2,+/)*6/
W (9'*/3Y/(9/6.%94 WL+,-2(.&)",

WE'4.)%,2Y +)*-*68)
W (3, Car arm‘" ie Mellon




"#3Q4-*,*)*+,5L+,)>%

| "#3 M*0%04.54#("4)

Carnegie Mellon




"#$ E5%&.,)&24F5498)&9'4G

K N&/)4.%,5534& 748866+< +5& )+ $B8*/)* 28 /)a</

K @.48/45$48*9*nB&/*4 B $3&,24&/$4:(*.4<4,)/$ 63&,24%

K "&,5&.5/A9&/45

K ;88(234/ $.+< F+* )$+ (), 9+, )4 74/ AABSERT'+ <4,)$F5%/).*9()45$
K C+.4%+,-*2(.&)*+,8R)34J8&,$,)42.8)*+,6+5*,2

K U+$4,).8'('4/$4,2% 4=$r$64,).&'9 . +14.

K @,6.44,)8'$38,24/88, DART7*AT)3P4 +&+B , A< 4, )4.7.% 4$
;94/@)3« é/l/$>(.4-&6)+.&9'4N&$4&,5$34&74<%6+<< 158)*+ $-B8*/)* 2%
 )d<

K @.4&/45$48*9* B &/*4 B $3&,24&/$4;(*.4<4,)/$ 63&,24

1 Source Wikipedia

Carnegie Mellon




"#$ Q*/&5%8&.,)&2HF5498)89'4G

K1 )4.7.*4K4//824€+54'%/Bisually < & 5&+.: %

Kc&(45-934% " #$4, (x4 K & : H7&.8P%/)4< /H+$+"8&9+.8)4F5
<4/] &24%)& 5&5/>

K L&, P46+<7'48>

K C4,5+.%474,5% 2=9%;(*.4/$<+.48&.5B&. 4% H,>$

K U4B$1*"/$,44545%+$+,-*2(. 43 '#>$

K ! 8).&B&,/&)*+,$8:4.1B34,$6+<7&A5$+ ¥ 2('&.K4//&2* 2F+'()*+,/>$

K 0&.4"%$.4&*J4/$0B@4)(.,$D,$@ .44, I *3* $*./)$4BY . HAG)/ &
48)$4BY . +H6)R4,4.& 5.4+ 4% A]&24IB., 5. Yo 6 AEBIF-)3$
7.+H6)% & B42* $+$4&*J49OD @

K N+.8--46)*064%5'4< 4,)&)*+,=8;( *.4/8S &)(.4® B %4.,&,64554'S
& 58BA"ABL-* 458)4.7.%/4%9).8)42 J+94$,$7'&64% .485:$

2 Source Wikipedia

Carnegie Mellon




Q*)).*9()45%":/)4<$1%+'()*+,

Generation — 1 2 3

4
Serviceend points ——
Application ——
Backend Services —
Backend Resources ——

time

Carnegie Mellon




?4,4.63"#$ 0+7+'+2:$

33483848 131 111

ServiceEnd-points

Applications

KI'ransfor mation

KDirectory &
Discovery

KRules& Work flow

KStorage

KAuditing/compliance

KStor age

KAuthZ/AuthN

KM anagement &
Diagnostics

Carnegie Mellon




I-—+.)$D9H46)*%4/

KNt < &4RI9& ( &*+, B, -+.< &+, J3YBE /)P
&, $7.+HAGYR 1* 2+ .8, D74,$+(.64%8,5Y+.$
G+< <4.6& | "#:FABA* 4$4; (*4< 4,)IG

KE// 4] $BASD " \o+< < 4. 68 $!" # $T7864

KO+$&/ 4/ $BABTE, | $+. SR &* OBASR&:, /)SPASE< 4%
< 4).%6/ 3394 +7453+ . $PASA( . 4T! " #/ B+$R4$
542, 445+ [*9' A4, Y3AY . M5AY4 +7< 4,)$)&)(/ $
+ 864G

Carnegie Mellon




--+.)$13&/4/

Kl 38/48P%' )&.)(7EbYWbYD' G
W 6744
Kl 3&/48a4;(*.4<4,)/$ FbYbbAeYbfG
W E6)%4-28).86)%, 2%4; (*4< 4, )/ $.+< K/ 4B& 4
Kl 3&/4%3@ ®@%A)*+,$&,5%E,&":/*/$FeYbgAhY G
W ,+)$/)&.)45
KI 381 4%@ P\O46+< < 4, 5&)*+, | FhY AbgG
W ,+)$/)&.)45

Carnegie Mellon




O4:(*.4<4,)I$1.+64//

Helper Questions
-/~
=

Carnegie Mellon




M/ASL&/A]

KQ*2*)&3&. 143 &64FL &% )QAG I<@,)42.&)*,&$$/)&,58£_,F4T 8935
K.4/4.%8&)*+8%)3* @,)*)()*+,&'$  14.-+.<&,6454%"AB5+5(6)8B7)3
047+/*())+.): QA )7&3&%&18.*5246 "El $i O$(* 2$&$!" #FC @G
K)(54,)$@54,*¥C&,&24<4, KOA&'A)*<CiR)&HA2.&)*+,B*) 3
F%_(gg 3$*f?24(;) x <)% Q47&)<4,)&S : A< /FC @G
K')(54,)$@,-+< &)*+,$: )4< Q&)&$ KQ@,)42.&)4§(./14$'4.%*6415")3%
I\I)4(45/$?LC MG ) 4= Q8) S*9.&.8)(54,)=%050$

KNAS+ 801290, 24/) L+, 4' G @ &).(6)(.4F7)& -+.5G
KIS+ &5 63+ 8- § + 104, 638, 56 "Q21&E"46)*+ /3. +64//$
0.8,/86)*+,/$+ $)4)B+.1/$- " &<4B+ 1§ )& +.5G
DOHABYS +.4"G KQ@4.5*/6*T* &.: Q*2%)&'$
KOS ** 2%@5, &G 63+'&./3* 7BV, *%+$} 3'6&2+G

KP(&*")(54, )FP(&*")(54,)%
54%4'+7<4,)8&<G

Carnegie Mellon




| & 5*5&)4/$)+$0Q8&)4$

KL 3&, #(*54. B+ )463G
KN(/*+, $D.86 4G
Kt + [ 1 " #FOA5$ QG
KC ("4FL+543&(/ G
KD74,8"#$ F"'(,G
KOAFP ( &@5*&, &G

K" 4.9664C "8
K] 49" 734.4

= (8634G

@ C $,+H)4

[+(.64%8--+.)G

BOASM 4. /*). $H4, $

Carnegie Mellon




. +64//$N44598613$03(/$SN&.

|.+/R

Ki &4$34$:23)$<8$4&b4./ $&5$B*, 14./
L+,/R

KQ&: $H+9E8,3,)4.-4.4

Kc 4.: $&82.4/ ["%4$)< 4%*, 4
K@$)&14/$B+. 1iB)evilOSn the details

Carnegie Mellon




N(,5*,2

KL CM$-(,5*%,2%4--+.)3)3(/$-&.

K@B&L& 38 $( 77" * 45534 @H 4/ +( . 64/
WC &'* 2%4)/ $
W 1*

K'+'*6*)* 2§,5%,2%-.+<$C4"+,$-+.
W 98 ( &*+, B, 5% &: /% F38& 4
WO46+< < 4, 5&)*+, §¥3&l 4

Carnegie Mellon




"#$51%0&'(&)*+,$!--+.)$")&)/(/

0&1* 2$3234.$5( 6&)*+, $&7' 6&)*+, [ $1$p4$,48)5
A% AB BT +/* 2% (*.4<4,)I=$54,)*-* 2%
6&,5*58)4&5% &1* 2$46+<< 4,5&)*+,/%-$
7+11*9'4%$,48)$/)47/5)+$)345&5+7)*+,5+-$&,$!"#>$$

Andrew W. Mellon RIT Retreat 2007
ChasDiFatta (chas@cmu.edu)
Joel Smith (joelms@anu.edu)

Carnegie Mellon




