;'e3e,, ">62T19 SEP 2D02 | W-~~~~PA 30 Server ~C ~ dient ServerNgldAgEPEﬁﬁfrn
Call 1g 38 Server 15 Cient 35 Side . , Side Skeleton Stub | t j£uY

. -t .

dient WWWWW eturn [~ ~~w'1d FIG | ~ 9 Sf P 2002 2/8 0 36 dient
Cal | Server /lublic contract %\/%rivate constraint checking FIG 2

19 SEP 200ZC%60O ~D 3/8 a Cr_ai _VV //~j L-~d\ i | ~0o~ v/ ii .
/1. ~ r_

10

Server
Return

Server 15 Client
,  Side
Stub

Side
Skeleton

/20
Client Call >
Server Retum ~ Aaa/s, IR

*163163*

FIG. |



Vo o~V Y-, di~~~/1~1~1/ 1 1lis, ~[~1~\\r _
\1f I/~ -lr.~~21/!=\ 1/ 1 ._ | /v/~1~~n\~11// .~1-4§ ) _
. ..-> 1l o0l I-~~L.... JUWO.~0c~aabU ~o0o~:u a%gPZUGj
"t' c~00as 19 SEP 2002 4/8 START Cdient-side checking wanted? a Set F 1
and F? enpty ~ ~0 ~es a Puhlic Contract ~Wcr ~ NO YES | Z50 Cenerate

Publ ic Contract Checking Code I 34D &{%re Code in FI 135D

Server
Side
Skeleton

Client Call >~
Server Return " AAAAAL

W Public contract & private constraint
checking



Does a Pri vats Constraint xist~ YES' ElI~1D Insert F3 into Ci eﬁg-s'Epeznﬂz
Stub Concatenate F1 and F2 and Store as F3 Store Code in F2 Cenerate
Private Constraint Checking Code 1 ~, 0 0 00 i4 5a Ic~00 1~ zgr~re 4 19
SEP 2002 5/ 8 START 2000 erver-side checking .wan red?~ z~so Set F4 and FS
enpty ~ ~ 20 ~es a Public Contract Exist? 2250 CGenerate Public Contract
Checki ng Code 230D Store Code in F4 2 350 Does a Private Constraint exist?/
YES END Insert F6 into Server-side Skel eton Concatenate F4 and FS and Store
as F6

™
3/8 ?_J
.y % &
«\
+ 52 - -
5 & 55
->d
=
9
O
s
5 2
< %
=
Q
&
8
(3}
2
T &
8
- : 5 B
o AN L
z 8| S =
&
A < .
<
E L
s A
- G
: o
= =
= ]
5
S a
o
2 O
S 8
o
2
[
[« W]

603 4



Store Code in FS Generate Private Constraint Checking Code ~ -Eg) gﬁmz f
So 40 D ~' zgure 5 19 SEP 2002 6/8 dient-side stub functi on 0§

_________ | ~<Initialization needed for public contract and ~~ 610
| client side private constraint I ( 'l - - T T T IR
- | <Checki ng needed before the rempte function call> - ~. 620 1 L

Mar shal | i ng code for paraneters needed for rempte function call | | |
Renote function invocation through &fhe di spatching code ~ 640 | |

| <Checking of public can - -~ 5501 ., ,f 660 I ~<Checking of client
sid~rivate constraint$ | Cleanup 640 I dient-side stub function return 6gp
I L - - - - START - - - -] F|gure 6 '19 SFP 2002

Ser ver - si de skeleton - - - - (- - - -

| r<lnitialization needed foy public contract and ~~' 710 B I ~ server side
private constratnt> - - - I - - - I L Checklng needed before

the server function call> _ - ~ 720 | | ~nnarshalling code for
parameters 730 . | | | | y gJJpzm@ server function 740 | | |<Checking
of public contract>- -17750 | | L<Checking of server sid-rivate
constraint> - e' 760 | fg%%tno tub function return 7gp I L - - - -

e 7 Conput er System 800

wamed?

YES NO
¢, 1150
Set F1 and F2 'END
emply |
12.00 S~ 1600
Does a Public
Contract Insert F3 into
Exist; Client-side Stub
YES
¢ ~ 1250 ~~ 1500
Generate Public Contract
. Concatenate F1 and
Chég;?g ' . F2 and Store as F3
NO
p 300 | $50
Store Code in Fl NO Store Code in F2
l 00
Does a Generate Private
Constraint Checking

Private
Constramnt Code

L s ————T Figure 4




Processsor Checking Code 825 Menmpry Distributed Objects 850 To 1@ t8&P 2002
Systens FI G 8 N4 . AALA . As.A .AFF _.A& 9A.3 : ' T 45 C

?2???207<~<??| 77 ><<KKK?8XX| X~X>X>X><XX| X<X<X<X| >8>>878<<>>?0?0??~>X~?~?0x~?>?0
?° <>>?p?>??<?<<| T xx<| ><<<p| xp| | ?| | O>pXx~X| XXXX?>X<p8p?8p<p<p88?78?8p8>8~| " | 8~
>{ 8~><X~?| X~>X?~~X?~XX?~X?8??2~X~???5¢B ??~X| ???x??x8??x8??x8??x8?7?Xx8??Xx8| ?X
?8|??|8??x8??x?8??x??9x9999x7<px°0°??~~~?>~?<~0‘~x<|<||°|°p|°||<|°8°|8|pp°p

PPPPPO?pPpP?PP?p?PP?P? p7p7p>pppppffppp7p7pp7p87pap7‘X pp7p77ppp77p7ppp7p7

ooooooooooogoooooooo L9599 ~2222222C 227X 2>?p?2>22><?2<??2~x?207X<| | 0~????7>27<

p?p p??20?° 2?29?7277 777 [?x??8TAR]] ?| >
L N I N R LR, L LT o L L L L L L L L L L i) L PO, T

>>>”>>”<’>I IR
2X2XX] <<| | | ?| | <<<<<>X<X<~<<<
<?<<ILLKLKL?<KLKLKLKL?<L?<~P <KX XX PX ~

SLEFET=T2EE T2~ >0 =]~ ] 2] 2] 2] 2] >X>X2X2XXXxxx?
<??<<<<L] ?[ | | <[ <[ | ?<<<[ | p8 p8~7PBXXXXXX?XXXX<<
XX?X?X~XXPPPPP| ppp/ p~p>?p2p??pp?>?>?2?| ?~?7? X
Q72227208 ?2>~2<?>~

~ooo >99>999 ~2| 22| 2> |>?> _9|90 oo~~9>99||9X~>>9<9|9>~9|9X~~9|>>ooo ?| >>~2?72
|7~>77|>|7 |>~77>>7||77_*— <>?~ 9~|>~|9>~~9|~~~99~~~9 p7|7>7>>7|~>>7
_>|>?~|7 ~?~ |7 7<7|77>>77|7|~|7>>7X~77 ~?7>><
9>||o |9|9 >>oo>|~~~|~x9|_“@Q§d > | ~A>>~| 22~| ~~>~2~2?>?| ~~x~~| 2>>?78~>~|
??~?<~9<??x?>‘>|<>?|xf‘>>??| ??x??|>???>~??|???>??~<>??>?|<>°~|x|>~||>|>~~
S0P~~~ 72~2722777

29" P~~~ oopoo~xooo~xoo~xoo |ooo |o

x?~x?~x9~~~xx|x9<x9<9><>9< ~<>P>SS>>~
<?>|>|8 |~x>~~?~p<? ~0>~X~22227~ 7>7 7 ~—<~P~| >
~| ~2~| ~?2~2~252~2| ~| | X/ | '>|S“5F ﬁ}’& 5 bo L077] ~227>
?22727?| <?<| ?~?>~ >|~ooo~~o~>oo % o|o>o PSS ~2RP22<~?>27~ |o PP~>PP~>S~P~2~>
72~ 999~|????? ~222727-2- S950555-550 ¢f 777~ 9|9~~>99|o >p~|9p

??????q999<<<<<99<<<9999 : ; 9~~x|<<|>
>>?<5<| | | | ~>>>?<| \x78|7~<~7<~>>>7>7>>~~>8 >~8~8
X?222>22<<>~7<<~ o daserkidia CL'><'><8~>|8~~p|8~?<
| <~X| ~] ~~~>~?x>~ ?§93§f§5QPk Fep22° >22<| >| x| |
<|>|>>O~‘|‘||||< 2999 2 I\ P Lo BORSSIS, Ly b B LS 1p/

9~<7|>~9999999777999/999777 ‘777p9990 SEBBt 45 BC

tt(t# #. p77?> >| Ix?? ~PP?7?7 PP??>~P?P?7~~7~?~ ?797pxx| |>>~~|97~~7??9 ||||||

~~~>>>>>?>>7?72??R?>~~~| | ?Xp dLSiﬂE¥D|??????||~>°7s 27~ |:;3? R ~~~~2272
S~~~~| ~| ~| ?2?2?pp?P?? F——>227727 ?2?>~x~| aarerere 999>>|09p~9~~
?~~>~| ~>?>>7><| | kx84Le Lubh&ﬁ mﬁmb~?~~~~|?~{Rmché%hgg2aﬁf<|?????>7~~||97
P>~~>~?~7| ??~~p?P??%>| <x’?g %"PE] ?| ?2?2?29>~~2 7F5“3nd>313? a?s G N???>~~~| | 2?7?77
?| ?| ~~~??x| | | ~>>P??P?~ >><|4?IF|~|~~>~>??. PP~~~ ?X?X~| | F????27?~22?2<X??
| | | ~~~>???X| ?2~~E2~77777=7p7 > ?7p7p000?07???7?" 7 [TAR>ST 777Xx?x88]| | | x| | ><>
>>?~?7?| ?X?~ ||x<§ ?2x??7?| ?20><§07<???2?2?27?7p? ~?x|p?x<?x<~ | ~?| ??27?| ?2?2~?>?>?7<><>
>>>>><??2<?<??<P <<~ |~|~| xgepgagknDO qgﬁp ?| ~?>7?
?2?2?2?2>?" ~| x* * 20x0000~3p>2p222+28 >?>~ A<| ?2~?22?2~?p~X<|
??2??2??7???~>2?20?~P| ?| 3 °xx>||<° Xp j§|p x| x| x| | ] |§{9||><|><%>>|~>||?~|~X~~ ~|
|1 <1111 21220~ 2] x][2] S PWQJ'M ?| INQ| | ?| 2|3 opfode-in¥3p e >>?| >~
>>??~X0?2~X>~~~~| | ?| 3| ~~>>>?>>~~| ~| ~~<>~>?>?>7>77>>>p>0>87>_87>787>78>7x>p

Sp>>>| >?| >~>~?7>>
>>>>x| 8] 8~8~X~X~
>>>>>>7| >| >>>>> 3 |>>7>>79>>>>_>>>>x>x>x~> X>>>>~~
>?| >~>>>7~?X~~8~ X>| x> 2] >| 2| ~ 2 p?0707?8
oo omae I TIE ;EJnEFa?% OOOpEE' :i""f‘;i~
?~p>~pppp?>~~| | | Q O| >p~~p~~p>??p

>>?>,>>><<|<-~?<~?<?<<<?|

L l
~~| >??2?2?2>>>~~| | <| ~X rait 888| 80~<?>?22??72X
| 22~>07>0~p| ~??28?7>7>~28~ 9>9~ 9999999y~ P22>77><<?8?2?7~
?XL?>??2?2???2???7>>7<<?>>>8 $92222222222<2>7>272~2724&x22227><8| 8| <~ <°>°||x
POXX| ?~??2??22?>7>>| XX<X| | ~~??7P?~ 99|???????~~~~||||x8>?.????éiz°>°°x9
FL| #_f gkwz| }wgl f a\ W] ca] ca] cattcatcathcal ] ca] 1gu:r 2a]

ca] ca] ca] ca] ca] c"a] c2a] c<a] ca] ca]ca]ca]ca]ca]c(aV]c<al]c"a

_frt{}~ysnhc[ VI fa\V] caD*] ca] cal] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca] ca]c"a] ca
L]ca]caU]ca]caU]ca]caV]ca]ca]ca]ca]c"a]caV]c"a]c"aV]c"aOBKSV‘CZ]Clux{~ysn|d
Y] c] caV] ca] ca] calc"al] c"a] c* a\/] c aV] caV] c" a] ca] ca] ca] ca] cal ca] ca] ca] ca] ca]

I . T 1 I . T T T . 1 I T T NS~ Al



V& ()-!109%8& () - MLO% & ()-M 10%\&'()-,99100/&'()-$10%&'(£ EPED00?
10\ S4310% & ()-!/10% & ()-',.109%& ()- $ 109& ()-'i  $ 109\ }\ B()-
f10% & ()-#nmN 10\ SLS, 10% U&' () - 89410% U&' () - &10% U&' () - 10% U&' ()-" $10%

U& ()-Z 10\ 10\#L_fhijkwd aB 10\ % 10%& ()-Y 10 U 10 U 10 U&L0%

U& ()- L310% U& ()-!-10%JU& ()-Z 8- 109%E>E& () - Zwza?l aB 10! LS

109% 1} & () - %0s10% & ()-bs10%& ()- 10%& ()- y810%& ()-!ps 109%& ()-wJ3l aB!)
LS 109& ()-9%8 LS 109%+& ()-9%{ LS 109%& ()-9% LS 10%z& ()-9% 8LS 109& ()-9% LS
10%z& () - %BkzX9l aB! ) LS 6 /8

Client-side stub function 6000

e e T e T T T U

[—<Ipitia1izati0n needed for public contract and 610
| Client side private constraint> |
Checking meeded betore te vemote Funoncals ~ ~ " p620

Marshalling code for parameters needed for remote function call ~ L~630 .

Remote function invocation through some dispatching code |~ 640

[<Checking of public contract> L~650

<Checking of client side private constraint> _ __ 660
610
| {Client-side stub function return 1~ 680
Lo — Ll J

Figure 6



| 10%2& ()-%LS 10% z & ()-%hLS 10%[& ()-%$ LS 10% ()-%LS 49 SEP 2002
109%" & ()- 9% PLS
109 % %&' () - %r}}cl 1BOf $10% & () -f $10%& () - &10%& ()-\&L0%& ()-\!kOLS
109R2& ()- % pLS
1098 () - %ebHBf $10%& ()-)f$10%& ()-f$10%& ()-f$10%& ()-f$10%& ()-qR Bf $
10%8& ()-f$10%& ()-f$10%8& ()-f$10%& ()-f$10%& () - zbHBI $10%¢& () - f $10%&
"()-F$10%& ()-f$109%& ()-f$10%& ()-u] >Bf $10%& ()-f$10%& ()-f$10%& ()-(
f$1092& ()-f$10%& ()-gHOf f $10% & () -f$10%& ()-ff$10%& ()-f$10%& ()-f$10
02 & ()-zbHOff $1002& ()-f$10%& ()-f$T0%k& ()-1$10%& ()-f$10%& ()-| bHOf f $1
092 & ()-f$10%& ()-f$109%2& ()-f$10%& ()-f$109%2& ()-zbl Of f $10%2 & () f$1092 &
Y()-F$10%& ()-f$10%& ()-f$109%& ()- 2 Ps 10%,|& ()- 310%& ()-$

L10% & 102@0%& ()-& OBKSV[ [:°? T, Z10% &
010%&! (§§”§6ﬁﬁ%@ ¥‘i’é§§%¢-@(—f s—lof@_(eg-_ Ls _10!%[L&_¢) Vol [ L0
Fs3710988 () - ( fS5@0% & ()-( fs0: 1006 & ()-( 9--10% & ()- ( I%lO%]l&() | %

109%—& () - L| Mnxﬁﬂu@&@%&&hf&rﬁﬁ;ﬂ@%@%ﬁ%tﬁﬂd( YTL0% &AD0( Y1 109! & () - (
@0% & ()- v§ SEB09EIIE prib@E Fonsiaif— 2101 <109 & ()~ ( 1$410% & () -
$L-10% & () (T ORLOWIVET) T T SI0% R (- BLO% & ()-vwxbA?10! |
310% 1 & idbr&dk&igr)eeddméﬁfb& th sersacfubGEN(Gil> $10% f & (70! 10! | j; A210!
d" dl ~ & 10T (T DFFIO%&T) T (FFTO%T&T()-4 ' 10%)" ()-
10%f&() q%r mmf&() <3710% & ()

S5 10% f,& () i des i PN 610% W& () - 610faf&()
OSlo%f & () e e 3{@*&() | [Na41010f 1 107 f dof *;
$1 s tadneaiseys servar fengtion: (). |

10% f & (|) - §se % f &
$1096 f = & | 109%4t& OF :!10% O
Zlow(@tég % g—gﬂ%—%%{é’c }zY8+4(12)@#@S' 6" 10% C%a')()--

1 10% @(
Ilo%qt&@&t) OQ‘
& :110%° & ()- 3% 10% % & () - FLO@@0@@ |

| } [Server-side stub function return L~ 780 |

O & 11 10% O >LF
cb}p%%tsg%@f@@ergﬁs?rm@@@mﬁ& Saety I%%}/(z&()i

Figure 7



SR10 3 10% & ()- 03 10% ()-10 %10 % 10 %
6°10% % & ()-!'& :110% % 9%& ()-!6& :!110% & ()- !'(,{sR1O0 3 10%92&.9 2002
10%&' ()-10° > WI0%W & ()- "LI10OW & ()-!B, 010%"& ()- 393 1098 & ()- Nornal "
"Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Par agraph Fontjw , C , n#wkVLv"" | 6Ti B8 New RomanAri al Courier New'h Root
Ent r yWor dDocunent I"H#$UR' () *+,-./0123456789: ;
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\]"_"abcdef ghi j E:l)rmopqr stuvwxyz{|}~
" #$UR' ()*+,-./0123456789: ;
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\] " _"abcdef ghi j %mwopqr stuvwxyz{|}~
" #$UR' ()*+,-./0123456789: ;
<=>7? @\BCDEFGHI JgLNNQEQ?SMN\XYZ[ \12_"abcdef ghi j KBnmopqr st uvwxyz{| } ~

45

| HSUR () *+, -. /01 6789: ;
<=>? @ABCDEFCHI JKL QRSTUVWKYZ[\ ]~ " abcdef ghi | “I&_J‘nnopqr stuvwxyz{|}~

o]

L0
o o)
©
: 3
© 3
@) - 0
£ < E
€ |9 » 5 S
b O ) o B
\2¢ 5
- C <
r
7\ o
o @
v L
8|§
® S
- 7))
3 o
7 O
R
| .
Q
]
o |
Q.
-
3
L ]




