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I. %%+)+=3+

1. ),&bH@, F@&,V">4, (@FJ*"DFH& - JR"FH>48@& 7@>&,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@

<@DF8@<J BD"&J ( 7@>&,>P4b) $Z:@ F@2&">@ 19-28 <"b 1999 (@*" & F@@H&,HFH&44 F BJ>8H@< 2e
FH"H\4 319 7@>&,>P44 4 D,T,>4,<, BD4>bHZ< >" &@F\<@< F@&,V">44 (SPLOS/31, BJ>8H 71). %@

4FB@:>,>4, ^H@(@ D,T,>4b 4 & F@@H&,HFH&44 F BD"&4:@< 5 BD"&4: BD@P,*JDZ, BD4>bHZN

E@&,V">4,< (@FJ*"DFH&- JR"FH>48@& (SPLOS/2/Rev.3), BD4(:"T,>4b JR"FH&@&"H\ & D"$@H, F@&,V">4b

$Z:4 >"BD"&:,>Z ',>,D":\>Z< F,8D,H"D,< ?D(">42"P44 ?$X,*4>,>>ZN ="P46 &F,< (@FJ*"DFH&"< -
JR"FH>48"< 7@>&,>P44. 7D@<, H@(@, BD4(:"T,>4b $Z:4 D"2@F:">Z >"$:`*"H,:b<, JB@<4>",<Z< &

BD"&4:, 18 BD"&4: BD@P,*JDZ (SPLOS/2/Rev.3/Add.1), " H"80, & F@@H&,HFH&44 F BD"&4:@< 37
BD"&4: BD@P,*JDZ - AD,*F,*"H,:` 4 E,8D,H"D` ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J.

2. E@&,V">4` $Z:4 BD,*FH"&:,>Z F:,*J`V4, *@8J<,>HZ:

- BD"&4:" BD@P,*JDZ *:b F@&,V">46 (@FJ*"DFH&- JR"FH>48@& (SPLOS/2/Rev.3 4

SPLOS/2/Rev.3/Add.1);

- *@8:"* @ D"$@H, &@F\<@(@ F@&,V">4b (@FJ*"DFH&- JR"FH>48@& (SPLOS/31);

- BD,*&"D4H,:\>"b B@&,FH8" *>b (SPLOS/L.11);

- (@*@&@6 *@8:"* ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J 2" 1998 (@*

(SPLOS/35);

- BD@,8H BD,*:"(",<@(@ $`*0,H" ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J >"

2000 (@* (SPLOS/WP.9);

- 8@DD,8H4D@&8" &@2>"(D"0*,>4b R:,>@& ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J

(SPLOS/WP.10 4 Add.1)

- *@B@:>4H,:\>@, BD,*:@0,>4, & @H>@T,>44 $`*0,H" ;,0*J>"D@*>@(@ HD4$J>":" B@

<@DF8@<J BD"&J >" 1999 (@* (SPLOS/WP.11);

- &Z$@DZ R:,>@& ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J ( FB4F@8 8">*4*"H@&,
BD,*FH"&:,>>Z6 BD"&4H,:\FH&"<4 (@FJ*"DFH&- JR"FH>48@&) (SPLOS/32);

- $4@(D"L4R,F84, *">>Z, 8">*4*"H@&, &Z*&4(",<ZN (@FJ*"DFH&"<4- JR"FH>48"<4 *:b
42$D">4b & ;,0*J>"D@*>Z6 HD4$J>": B@ <@DF8@<J BD"&J (SPLOS/33);

- &Z$@DZ R:,>@& ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J ( 2"B4F8" E,8D,H"Db
;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J @H>@F4H,:\>@ B@Db*8" &Z$@D@&)
(SPLOS/34);

- K4>">F@&Z, B@:@0,>4b ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J (SPLOS/36);

- B@:@0,>4b @ B,DF@>":, ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J (SPLOS/37);

- BD@,8H B@:@0,>46 @ B,>F4@>>@< B:">, *:b R:,>@& ;,0*J>"D@*>@(@ HD4$J>":" B@

<@DF8@<J BD"&J (SPLOS/WP.7/Rev.1);
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- B4F\<@ AD,*F,*"H,:b 7@<4FF44 B@ (D">4P"< 8@>H4>,>H":\>@(@ T,:\L" @H 14 <"b

1999 (@*" >" 4<b AD,*F,*"H,:b *,&bH@(@ F@&,V">4b (@FJ*"DFH&- JR"FH>48@&
(SPLOS/38);

- &@BD@FZ, BD,*FH"&:,>>Z, E@&,V">4` (@FJ*"DFH&- JR"FH>48@& 7@<4FF4,6 B@ (D">4P"<
8@>H4>,>H":\>@(@ T,:\L" ( 2"B4F8" E,8D,H"D4"H") (SPLOS/39).

II. ?C'!=31!O3a C!#?GY

A. ?H8DZH4, *,&bH@(@ F@&,V">4b

3. ),&bH@, F@&,V">4, @H8DZ: AD,*F,*"H,:\ &@F\<@(@ F@&,V">4b B@F@: A@:\ #"*04 ( E,>,(":).

B. %Z$@DZ AD,*F,*"H,:b

4. E@&,V">4, 42$D":@ BJH,< "88:"<"P44 AD,*F,*"H,:,< *,&bH@(@ F@&,V">4b (@FJ*"DFH&-
JR"FH>48@& B@F:" A,H,D" G@<8J ( E:@&"84b).

C. 1"b&:,>4, AD,*F,*"H,:b

5. % F&@,< &FHJB4H,:\>@< 2"b&:,>44 AD,*F,*"H,:\ BD4&,HFH&@&": &F, (@FJ*"DFH&"- JR"FH>484,
@F@$,>>@ BbH\ (@FJ*"DFH&, FH"&T4N JR"FH>48"<4 7@>&,>P44 B@F:, @8@>R">4b &@F\<@(@ F@&,V">4b

( H. ,. #,:\(4`, 9"@FF8J` ="D@*>@- ),<@8D"H4R,F8J` C,FBJ$:48J, =,B":, A@:\TJ 4 EJD4>"<), 4

&ZD"24: >"*,0*J >" H@, RH@ P,:\ &F,@$V,(@ JR"FH4b & 7@>&,>P44 $J*,H *@FH4(>JH" & $:40"6T,<

$J*JV,<. 1"H,< @> 42:@04: BD@(D"<<J D"$@HZ *,&bH@(@ F@&,V">4b, B@*R,D8>J&, RH@

BD4@D4H,H>Z<4 BJ>8H"<4 B@&,FH84 *>b b&:b`HFb BD@,8H $`*0,H" ;,0*J>"D@*>@(@ HD4$J>":" B@

<@DF8@<J BD"&J >" 2000 (@* 4 &Z$@DZ F,<4 R:,>@& GD4$J>":".

6. ?> BD,*:@04: D"FF<"HD4&"H\ $`*0,H & J&b28, F &@BD@F"<4, 8"F"`V4<4Fb 8@DD,8H4D@&84

&@2>"(D"0*,>4b R:,>@& GD4$J>":". ?> @$D"H4: &>4<">4, E@&,V">4b >" *DJ(4, &"0>Z, &@BD@FZ,
B@*:,0"V4, D"FF<@HD,>4`: L4>">F@&Z, B@:@0,>4b GD4$J>":" 4 JF:@&4b &ZB:"HZ R:,>"<

GD4$J>":" B,>F46 BD4 &ZN@*, & @HFH"&8J. +V, @*4> BJ>8H B@&,FH84 *>b $Z: F&b2"> F BD"&4:"<4

BD@P,*JDZ *:b F@&,V">46 (@FJ*"DFH&- JR"FH>48@&, & R"FH>@FH4 F BD"&4:@< 53, 8"F"`V4<Fb

D,T,>46 B@ &@BD@F"< FJV,FH&".

D. IH&,D0*,>4, B@&,FH84 *>b *,&bH@(@ F@&,V">4b

7. E@&,V">4, D"FF<@HD,:@ BD,*&"D4H,:\>J` B@&,FH8J *>b *,&bH@(@ F@&,V">4b (SPLOS/L.11).
IH&,D0*,>>"b B@&,FH8" *>b F@*,D04HFb & *@8J<,>H, SPLOS/40.

E. %Z$@DZ 2"<,FH4H,:,6 AD,*F,*"H,:b

8. E@&,V">4, 42$D":@ BD,*FH"&4H,:,6 !&FHD":44, =4(,D44, C,FBJ$:484 7@D,b 4 GD4>4*"*" 4

G@$"(@ 2"<,FH4H,:b<4 AD,*F,*"H,:b &@F\<@(@ F@&,V">4b (@FJ*"DFH&- JR"FH>48@&.

F. ="2>"R,>4, 7@<4H,H" B@ BD@&,D8, B@:>@<@R46

9. E@&,V">4, (@FJ*"DFH&- JR"FH>48@& >"2>"R4:@ 7@<4H,H B@ BD@&,D8, B@:>@<@R46, & F@FH"&

8@H@D@(@ &@T:4 F:,*J`V4, R:,>Z: ',D<">4b, 7"<,DJ>, ;":\H", ;48D@>,24b ( K,*,D"H4&>Z,
SH"HZ), GD4>4*"* 4 G@$"(@, IDJ(&"6, K4:4BB4>Z, M@D&"H4b 4 _0>"b !LD48".
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III. '?)?%?5 )?79!) ;+/)I=!C?)=?'? GC3#I=!9! A? ;?CE7?;I

AC!%I E?%+U!=3_ '?EI)!CEG%- IQ!EG=37?%

10. '@*@&@6 *@8:"* ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J 2" 8":,>*"D>Z6 1998 (@*

(SPLOS/35) $Z: BD,*FH"&:,> E@&,V">4` (@FJ*"DFH&- JR"FH>48@& & F@@H&,HFH&44 F BJ>8H@< 3d
FH"H\4 6 AD"&4: BD@P,*JDZ E@&,V">4b (@FJ*"DFH&- JR"FH>48@&.

11. % F&@,< &FHJB4H,:\>@< 2"b&:,>44 AD,*F,*"H,:\ GD4$J>":" FJ*\b G@<"F ;,>F"N B@*R,D8>J:,
RH@ & 1998 (@*J & *@B@:>,>4, 8 F&@,6 @F>@&>@6 FJ*,$>@6 *,bH,:\>@FH4 GD4$J>": *@FH4(

*":\>,6T,(@ BD@(D,FF" & *,:, F@2*">4b 4 J8D,B:,>4b F&@,6 @D(">42"P4@>>@6 4 "*<4>4FHD"H4&>@6

4>LD"FHDJ8HJDZ. % R"FH>@FH4, GD4$J>": 2"&,DT4: D"2D"$@H8J K4>">F@&ZN B@:@0,>46 4 A@:@0,>46

@ B,DF@>":,, 8@H@DZ, $J*JH BD4<,>bH\Fb &<,FH@ F@@H&,HFH&J`V4N B@:@0,>46 ?D(">42"P44

?$X,*4>,>>ZN ="P46, &D,<,>>@ 4FB@:\2@&"&T4NFb GD4$J>":@<. AD@,8HZ B@:@0,>46 $Z:4

BD,*FH"&:,>Z *,&bH@<J F@&,V">4` (@FJ*"DFH&- JR"FH>48@& *:b D"FF<@HD,>4b 4 BD4>bH4b
F@@H&,HFH&J`V4N D,T,>46 & F@@H&,HFH&44 F BD,*Z*JV4<4 D,T,>4b<4 4 *4D,8H4&"<4 E@&,V">4b.

12. AD,*F,*"H,:\ @H<,H4: *":,,, RH@ GD4$J>": B@RH4 2"&,DT4: BD@P,FF JFH">@&:,>4b @H>@T,>46

F@HDJ*>4R,FH&" F ?D(">42"P4,6 ?$X,*4>,>>ZN ="P46. E@(:"T,>4, @ F@HDJ*>4R,FH&, 4

&2"4<@@H>@T,>4bN <,0*J GD4$J>":@< 4 ?D(">42"P4,6 ?$X,*4>,>>ZN ="P46 &FHJB4:@ & F4:J.
)":\>,6T4, <,N">42<Z, 8"F"`V4,Fb &Z*"R4 BD@BJF8@& ?D(">42"P44 ?$X,*4>,>>ZN ="P46 FJ*\b<

GD4$J>":" 4 *@:0>@FH>Z< :4P"< E,8D,H"D4"H", J0, F@2*">Z, 4 & >"FH@bV,, &D,<b &,*JHFb

B,D,(@&@DZ B@ D"FBD@FHD">,>4` `D4F*48P44 !*<4>4FHD"H4&>@(@ HD4$J>":" ?D(">42"P44

?$X,*4>,>>ZN ="P46 >" FB@DZ, & 8@H@DZN FH@D@>@6 &ZFHJB"`H F@HDJ*>484 E,8D,H"D4"H"

GD4$J>":". E 2"&,DT,>4,< ^H4N T"(@& B@:>@FH\` @L@D<4:Fb FH"HJF GD4$J>":" 8"8 "&H@>@<>@(@

JRD,0*,>4b, LJ>8P4@>4DJ`V,(@ & D"<8"N @$V,6 F4FH,<Z ?D(">42"P44 ?$X,*4>,>>ZN ="P46.

13. AD,*F,*"H,:\ GD4$J>":" >"B@<>4: H"80, @ BD4>bH44 & 1997 (@*J E@(:"T,>4b @ BD4&4:,(4bN

4 4<<J>4H,H"N GD4$J>":" 4 &ZD"24: >"*,0*J >" H@, RH@ & $:40"6T,< $J*JV,< B@FHJB4H

>,@$N@*4<@, R4F:@ *@8J<,>H@& @ D"H4L48"P44 4 BD4F@,*4>,>44 *:b &FHJB:,>4b ,(@ & F4:J. ?>

@H<,H4: *":,,, RH@ GD4$J>": >"*,,HFb JD,(J:4D@&"H\ >,F8@:\8@ >,D,T,>>ZN &@BD@F@&, 8"F"`V4NFb

E@(:"T,>4b @ TH"$- 8&"DH4D, F@ FHD">@6 BD,$Z&">4b, 4 RH@ @>, &,D@bH>@, $J*,H & F@FH@b>44

F@@$V4H\ @$ 4N @8@>R"H,:\>@< D,T,>44 >" F:,*J`V,< F@&,V">44.

14. ?> @H<,H4: FJV,FH&,>>Z6 BD@(D,FF, 8@H@D@(@ J*":@F\ *@$4H\Fb & *,:, F@2*">4b $4$:4@H,84

GD4$J>":", 4 @H<,H4:, RH@ ,0,(@*>48, @N&"HZ&"`V46 B,D&Z6 B,D4@* FJV,FH&@&">4b GD4$J>":" F

"&(JFH" 1996 (@*" B@ *,8"$D\ 1997 (@*", >"N@*4HFb & B,R"H4. 7D@<, H@(@, @> F@@$V4:

E@&,V">4`, RH@ @04*",<Z6 B,D,,2* & >@&Z, B@FH@b>>Z, B@<,V,>4b GD4$J>":" >"<,R,> >" >"R":@

2000 (@*" 4 *@:0,> F@FH@bH\Fb *@ F:,*J`V,(@ F@&,V">4b (@FJ*"DFH&- JR"FH>48@&.

15. AD,*F,*"H,:\ GD4$J>":" F@@$V4: H"80, @ FJ*,$>@6 *,bH,:\>@FH4 GD4$J>":" 4 BD,*FH"&4:

4>L@D<"P4` @ N@*, D"2$4D"H,:\FH&" FB@D" <,0*J E,>H- %4>F,>H 4 'D,>"*4>"<4 4 C,FBJ$:48@6
'&4>,,6, 8"F"`V,(@Fb FJ*>" " E"6("". %Z>,F,>4, D,T,>4b B@ FJV,FH&J *,:" BD,*&"D4H,:\>@

2"B:">4D@&">@ >" 8@>,P 4`>b. % ^H@< F:JR", &,F\ BD@P,FF @H &@2$J0*,>4b *,:" & b>&"D,

1998 (@*" *@ &Z>,F,>4b D,T,>4b $J*,H 2"&,DT,> & H,R,>4, >, $@:,, 18 <,FbP,&. GD4$J>":

>"<,D,> 4 BD,4FB@:>,> D,T4<@FH4 @$,FB,R4H\ H"84, 0, @B,D"H4&>Z, H,<BZ D"FF<@HD,>4b &F,N

$J*JV4N *,: $,2 JV,D$" *:b 8"R,FH&" D"2$4D"H,:\FH& 4:4 ,(@ D,T,>46. ?> 2"&,DT4: F&@,

&ZFHJB:,>4,, B@*R,D8>J&, RH@ GD4$J>": H,B,D\ b&:b,HFb @8@>R"H,:\>@ @D(">42@&">>@6 4 &B@:>,

LJ>8P4@>":\>@6 FHDJ8HJD@6.

/...
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16. E@&,V">4, F BD42>"H,:\>@FH\` BD4>b:@ 8 F&,*,>4` *@8:"* GD4$J>":". % N@*, B@F:,*J`V,(@

@$FJ0*,>4b Db* *,:,("P46 B@$:"(@*"D4: GD4$J>":, 4 & R"FH>@FH4 ,(@ AD,*F,*"H,:b, 2"

*@FH4(>JHZ6 BD@(D,FF 8"8 & ,(@ FJ*,$>@6 *,bH,:\>@FH4, H"8 4 & "*<4>4FHD"H4&>@6 D"$@H,. ?>4

B@*R,D8>J:4 H"80, >,@$N@*4<@FH\ *":\>,6T,(@ B@@VD,>4b HD">FB"D,>H>@FH4 & LJ>8P4@>4D@&">44

GD4$J>":".

IV. #_)/+G=Y+ %?AC?EY ;+/)I=!C?)=?'? GC3#I=!9!

A? ;?CE7?;I AC!%I

17. AD,*F,*"H,:\ E@&,V">4b (@FJ*"DFH&- JR"FH>48@& BD,*:@04: >"R"H\ F D"FF<@HD,>4b *@8J<,>H@&
@ 8@DD,8H4D@&8, &@2>"(D"0*,>4b R:,>@& GD4$J>":" (SPLOS/WP.10 4 Add.1), 4$@ ^H@ >"BDb<J`

&:4b,H >" $`*0,H>J` F<,HJ GD4$J>":" >" 2000 (@*, " H"80, F >,B@FD,*FH&,>>@ F&b2">>@(@ F ^H4<

*@B@:>4H,:\>@(@ BD,*:@0,>4b & @H>@T,>44 $`*0,H" >" 1999 (@* (SPLOS/WP.11). AD,*:@0,>4,

AD,*F,*"H,:b $Z:@ BD4>bH@ E@&,V">4,<.

A. 7@DD,8H4D@&8" &@2>"(D"0*,>4b R:,>@& GD4$J>":"

18. AD,*F,*"H,:\ GD4$J>":" BD,*FH"&4: BD@,8H BD,*:@0,>4b @ 8@DD,8H4D@&8, &@2>"(D"0*,>4b

R:,>@& ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J (SPLOS/WP.10 4 Add.1). ?> >"B@<>4:,
RH@ & @H>@T,>44 JD@&>b &@2>"(D"0*,>4b R:,>@& GD4$J>":" R,H&,DH@, F@&,V">4, (@FJ*"DFH&-
JR"FH>48@& B@FH">@&4:@ " B@**,D04&"H\ ^8&4&":,>H>@FH\ FH"&8"< &@2>"(D"0*,>4b FJ*,6

;,0*J>"D@*>@(@ EJ*"". ?> B@*R,D8>J:, RH@ ',>,D":\>"b !FF"<$:,b ?D(">42"P44 ?$X,*4>,>>ZN

="P46 & F&@,6 D,2@:`P44 53/214 @H 18 *,8"$Db 1998 (@*" JFH">@&4:" D"2<,D ,0,(@*>@(@ @8:"*"

R:,>@& ;,0*J>"D@*>@(@ EJ*" >" JD@&>, 160 000 *@::. ES! >"R4>"b F 1 b>&"Db 1999 (@*". %

F&,H, ^H@(@ D,T,>4b ',>,D":\>@6 !FF"<$:,4 @> BD@F4: E@&,V">4, (@FJ*"DFH&- JR"FH>48@&
D"FF<@HD,H\ &@2<@0>@FH\ 8@DD,8H4D@&84 <"8F4<":\>@(@ ,0,(@*>@(@ &@2>"(D"0*,>4b R:,>@&

GD4$J>":" F P,:\` @HD"24H\ B,D,F<@HD D"2<,D@& &@2>"(D"0*,>4b R:,>@& EJ*". % BD@,8H,

BD,*:@0,>4b GD4$J>":" *,:",HFb BD,*B@:@0,>4, @ H@<, RH@ 8@DD,8H4D@&8" $J*,H 4<,H\ F4:J

D,HD@"8H4&>@ F 1 b>&"Db 1999 (@*", 4 & ^H@6 F&b24 $Z:@ H"80, BD,*FH"&:,>@ *@B@:>4H,:\>@,

BD,*:@0,>4, & @H>@T,>44 $`*0,H" ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J >" 1999 (@*,
F@*,D0"V,,Fb & *@8J<,>H, SPLOS/WP.11. A@F:, BD,*FH"&:,>4b 4 BD,*&"D4H,:\>@(@ @$FJ0*,>4b >"

B:,>"D>@< 2"F,*">44 E@&,V">4, B@FH">@&4:@ D"FF<@HD,H\ $`*0,H>Z, &@BD@FZ GD4$J>":", &8:`R"b

&@BD@F @ &@2>"(D"0*,>44 R:,>@& GD4$J>":", & D"<8"N D"$@R,6 (DJBBZ @H8DZH@(@ F@FH"&" B@*

DJ8@&@*FH&@< AD,*F,*"H,:b E@&,V">4b.

19. % N@*, @$FJ0*,>46 >" B:,>"D>@< 2"F,*">44 4 & D"$@R,6 (DJBB, *,:,("P44 ,*4>@*JT>@

B@**,D0":4 BD4>P4B ^8&4&":,>H>@FH4 FH"&8"< &@2>"(D"0*,>4b FJ*,6 ;,0*J>"D@*>@(@ EJ*"; @*>"8@

Db* 42 >4N >, F@R:4 &@2<@0>Z< F@(:"F4H\Fb F 8"8@6 $Z H@ >4 $Z:@ D,HD@"8H4&>@6

8@DD,8H4D@&8@6 4:4 *@B@:>4H,:\>Z< $`*0,H@< >" 1999 (@*, 8@H@DZ, $Z:4 BD,*:@0,>Z & ^H@6

F&b24. C"FF<@HD,& BD@F\$J GD4$J>":" 4 BD4>b& 8 F&,*,>4` B@F:,*FH&4b *:b $`*0,H", 42:@0,>>Z,

& BJ>8H, 7 *@8J<,>H" SPLOS/WP.10, E@&,V">4, JH&,D*4:@ BD@,8H D,T,>4b (SPLOS/L.12), &

8@H@D@< JFH">@&:,>@ <"8F4<":\>@, ,0,(@*>@, &@2>"(D"0*,>4, R:,>@& GD4$J>":" >" JD@&>,

&@2>"(D"0*,>4b R:,>@& ;,0*J>"D@*>@(@ EJ*", H. ,. >" JD@&>, 160 000 *@::. ES!, >"R4>"b F

1 b>&"Db 2000 (@*" ( H,8FH D,T,>4b F<. & *@8J<,>H, SPLOS/44).

B. AD@,8H $`*0,H" ;,0*J>"D@*>@(@ HD4$J>":" >" 2000 (@*

20. E,8D,H"D\ ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J BD,*FH"&4: BD@,8H $`*0,H"

GD4$J>":" >" 2000 (@* (SPLOS/WP.9). ?> B@*R,D8>J:, RH@ BD@,8H $`*0,H" >" 2000 (@* $Z:

B@*(@H@&:,> F JR,H@<, FD,*4 BD@R,(@, BD,*FH@bV,(@ B,D,,2*" GD4$J>":" & ,(@ B@FH@b>>Z,

/...
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B@<,V,>4b & =4>FH,*H,>,, 04:@< BD4(@D@*, '"<$JD(". ]H@ B@&:,R,H 2" F@$@6 J&,:4R,>4,

^8FB:J"H"P4@>>ZN D"FN@*@& 4 R4F:,>>@FH4 B,DF@>":", >,@$N@*4<@(@ 8@>8D,H>@ *:b @$,FB,R,>4b

D"$@HZ 4 $,2@B"F>@FH4 & >@&ZN B@<,V,>4bN. 7D@<, H@(@, $`*0,H @F>@&"> >" (D"L48, @04*",<@6

D"$@HZ GD4$J>":", &8:`R"b BD@(D"<<J 2"F,*">46 B@ >,FJ*,$>Z< &@BD@F"<, >"<,R,>>Z< >"

2000 (@*.

21. AD,*:@0,>4, B@ $`*0,HJ GD4$J>":" >" 2000 (@* $Z:@ F@FH"&:,>@, & R"FH>@FH4, 4FN@*b 42

H@(@, RH@ & 2000 (@*J GD4$J>": BD@&,*,H 2"F,*">4b @$V,6 BD@*@:04H,:\>@FH\` 11 >,*,:\ *:b

D"FF<@HD,>4b *,: 4 *:b P,:,6 - & @F>@&>@< "*<4>4FHD"H4&>ZN, - 8@H@DZ, <@(JH 4 >, 4<,H\

@H>@T,>4b 8 *,:"<. 32 11 >,*,:\ BD,*:"(",<ZN 2"F,*">46 & 2000 (@*J, >" B@F:,*>4, P,:4 $J*,H

&Z*,:,>@ >, $@:,, BbH4. AD,*:"(",<Z6 $`*0,H F@FH"&4: & @$V,6 F:@0>@FH4 8 705 576 *@::.
ES! & F:,*J`V,6 D"2$4&8,:

a) B,D4@*4R,F84, D"FN@*Z & D"2<,D, 8 210 576 *@::. ES!, & H@< R4F:,:

i) 2 482 843 *@::. ES! - >" &@2>"(D"0*,>4,, BJH,&Z, D"FN@*Z 4 B,>F44 FJ*,6;

ii) 3 551 915 *@::. ES! - >" @8:"*Z 4 F<,0>Z, D"FN@*Z B@ B,DF@>":J

(15 *@:0>@FH,6 8"H,(@D44 FB,P4":4FH@& 4 &ZT, 4 25 *@:0>@FH,6 8"H,(@D44

@$V,(@ @$F:J04&">4b);

iii) 288 897 *@::. ES! - >" @$V4, D"FN@*Z B@ &D,<,>>@6 B@<@V4, F&,DNJD@R>Z,,
@L4P4":\>Z, B@,2*84 4 BD,*FH"&4H,:\F84, D"FN@*Z;

iv) 307 000 *@::. ES! - >" &D,<,>>J` B@<@V\ *:b @$F:J04&">4b 2"F,*">46;

v) 1 579 921 *@::. ES! - >" F&b2\, <"H,D4":Z 4 BD4>"*:,0>@FH4, ^8FB:J"H"P4`

B@<,V,>46, "D,>*J 4 ^8FB:J"H"P4` @$@DJ*@&">4b, $4$:4@H,R>Z, 4 D"2:4R>Z,

*DJ(4, JF:J(4;

b) ,*4>@&D,<,>>Z, D"FN@*Z & D"2<,D, 395 000 *@::. ES!, (:"&>Z< @$D"2@< *:b

BD4@$D,H,>4b <,$,:4, @$@DJ*@&">4b 4 FB,P4":\>@(@ @$@DJ*@&">4b;

c) L@>* @$@D@H>ZN FD,*FH& & D"2<,D, 100 000 *@::. ES!.

22. AD,*:@0,>4b B@ $`*0,HJ $Z:4 F>"R":" D"FF<@HD,>Z & D"<8"N D"$@R,6 (DJBBZ. C"$@R"b

(DJBB" BD@&,:" >,F8@:\8@ 2"F,*">46, & H,R,>4, 8@H@DZN @>" BD@&,:" B@FH"H,6>@, D"FF<@HD,>4,.
#Z:4 H"80, BD@&,*,>Z >,@L4P4":\>Z, 8@>FJ:\H"P44 B@* BD,*F,*"H,:\FH&@< AD,*F,*"H,:b

E@&,V">4b F JR"FH4,< 2"4>H,D,F@&">>ZN *,:,("P46, " H"80, AD,*F,*"H,:b 4 E,8D,H"Db GD4$J>":".

23. =" @F>@&, *@(@&@D,>>@FH4, *@FH4(>JH@6 & N@*, >,@L4P4":\>ZN 8@>FJ:\H"P46

(SPLOS/CRP.21), C"$@R"b (DJBB" D,8@<,>*@&":" E@&,V">4` (@FJ*"DFH&- JR"FH>48@& JH&,D*4H\
B,D,F<@HD,>>Z6 $`*0,H GD4$J>":" >" 2000 (@* &<,FH, F B,D,F<@HD,>>Z< TH"H>Z< D"FB4F">4,<

E,8D,H"D4"H" GD4$J>":" >" 2000 (@* (SPLOS/L.14). E@&,V">4, (@FJ*"DFH&- JR"FH>48@& JH&,D*4:@
B,D,F<@HD,>>Z6 $`*0,H 4 B,D,F<@HD,>>@, TH"H>@, D"FB4F">4, (SPLOS/46). ?>@ BD4>b:@ 8

F&,*,>4` H@ @$FH@bH,:\FH&@, RH@ $@è:\T"b R"FH\ F:JR",& J&,:4R,>4b D"FN@*@& B@ $`*0,HJ >"

2000 (@* B@ FD"&>,>4` F 1999 (@*@< @$JF:@&:,>@ B,D,,2*@< GD4$J>":" & >@&Z, B@<,V,>4b &

2000 (@*J 4 B@HD,$>@FHb<4 & D"FN@*"N >" ^8FB:J"H"P4` B@<,V,>46.

24. #`*0,H $Z: JH&,D0*,> >" @$VJ` FJ<<J 7 657 019 *@::. ES! & F:,*J`V,6 D"2$4&8,:

/...
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a) B,D4@*4R,F84, D"FN@*Z & D"2<,D, 6 672 255 *@::. ES!, &8:`R"b:

i) 1 863 490 *@::. ES! - >" &@2>"(D"0*,>4,, BJH,&Z, D"FN@*Z 4 B,>F44 FJ*,6;

ii) 3 219 909 *@::. ES! - >" @8:"*Z 4 F<,0>Z, D"FN@*Z B@ B,DF@>":J

(13 *@:0>@FH,6 8"H,(@D44 FB,P4":4FH@& 4 &ZT, 4 21 *@:0>@FH\ 8"H,(@D44

@$V,(@ @$F:J04&">4b);

iii) 263 130 *@::. ES! - >" &D,<,>>J` B@<@V\ @$V,(@ N"D"8H,D", F&,DNJD@R>Z,,
@L4P4":\>Z, B@,2*84 4 BD,*FH"&4H,:\F84, D"FN@*Z;

iv) 129 091 *@::. ES! - >" &D,<,>>J` B@<@V\ *:b @$F:J04&">4b 2"F,*">46;

v) 1 196 635 *@::. ES! - >" F&b2\, <"H,D4":Z 4 BD4>"*:,0>@FH4, ^8FB:J"H"P4`

B@<,V,>46, "D,>*J 4 ^8FB:J"H"P4` @$@DJ*@&">4b, $4$:4@H,R>Z, 4 D"2:4R>Z,

*DJ(4, JF:J(4; 4

b) ,*4>@&D,<,>>Z, D"FN@*Z & D"2<,D, 255 400 *@::. ES!, (:"&>Z< @$D"2@< *:b

2"8JB84 <,$,:4, @$@DJ*@&">4b 4 FB,P4":\>@(@ @$@DJ*@&">4b.

QH@$Z BD,*@FH"&4H\ GD4$J>":J >,@$N@*4<Z, L4>">F@&Z, FD,*FH&" *:b D"FF<@HD,>4b *,:, &

R"FH>@FH4 H,N, 8@H@DZ, HD,$J`H BD@&,*,>4b @B,D"H4&>ZN D"2$4D"H,:\FH&, B@ <,D, 4N B@FHJB:,>4b &

GD4$J>": & 2000 (@*J, E@&,V">4, (@FJ*"DFH&- JR"FH>48@& JH&,D*4:@ *":,, &Z*,:,>4,
679 364 *@::. ES! & 8"R,FH&, RD,2&ZR"6>ZN FD,*FH&, 8@H@DZ, *@:0>Z $J*JH 4FB@:\2@&"H\Fb

H@:\8@ & F:JR", BD,*FH"&:,>4b *,: & GD4$J>":. ?>@ JH&,D*4:@ H"80, *@B@:>4H,:\>J` FJ<<J &

50 000 *@::. ES! *:b 8D,*4H@&">4b K@>*" @$@D@H>ZN FD,*FH& GD4$J>":" & 2000 (@*J 4

B@FH">@&4:@, RH@ & 8"R,FH&, 4F8:`R,>4b ^8@>@<4b B@ $`*0,H>Z< "FF4(>@&">4b< >" 2000 (@* &

D"2<,D, *@ 200 000 *@::. ES! H"80, $J*,H B,D,R4F:,>" & K@>*.

25. E:,*J,H @H<,H4H\, RH@ & JH&,D0*,>>@< $`*0,H, *@FH4(>JH@ FJV,FH&,>>@, F@8D"V,>4,

( & D"2<,D, 1 048 557 *@::. ES!) B@ FD"&>,>4` F BD@,8H@< $`*0,H" >" 2000 (@*, 8@H@DZ6

$Z: BD,*:@0,> GD4$J>":@<.

26. #`*0,H GD4$J>":" *@:0,> L4>">F4D@&"H\Fb &F,<4 (@FJ*"DFH&"<4 4 <,0*J>"D@*>Z<4

@D(">42"P4b<4, b&:b`V4<4Fb JR"FH>48"<4 7@>&,>P44. % D,2J:\H"H, BD,*FH"&:,>4b aB@>4,6

BD@,8H" D,T,>4b (SPLOS/L.16) E@&,V">4, D"FF<@HD,:@ H"80, &@BD@F @ <4>4<":\>@6 4

<"8F4<":\>@6 FH"&8"N, & F@@H&,HFH&44 F 8@H@DZ<4 $J*JH BD@42&@*4H\Fb &2>@FZ (@FJ*"DFH&-
JR"FH>48@& & $`*0,H GD4$J>":". Cb* *,:,("P46 &ZD"24:4 F&@, BD4>P4B4":\>@, F@(:"F4, F 4*,,6

JFH">@&:,>4b H"84N <4>4<":\>@6 4 <"8F4<":\>@6 FH"&@8; @*>"8@ >,8@H@DZ, *,:,("P44 @H*":4

BD,*B@RH,>4, <4>4<":\>@6 4 <"8F4<":\>@6 FH"&8"<, 4FB@:\2J,<Z< BD4 >"R4F:,>44 &2>@F@& &

D,(J:bD>Z6 $`*0,H ?D(">42"P44 ?$X,*4>,>>ZN ="P46 ( F@@H&,HFH&,>>@ 0,001 BD@P,>H" 4

25,00 BD@P,>H"), H@(*" 8"8 ,V, Db* *,:,("P46 @H*":4 BD,*B@RH,>4, H,< FH"&8"<, 8@H@DZ,

BD4<,>b`HFb ;,0*J>"D@*>Z< @D(">@< B@ <@DF8@<J *>J ( F@@H&,HFH&,>>@ 0,01 BD@P,>H" 4

25,00 BD@P,>H"). E@&,V">4, B@FH">@&4:@ BD4>bH\ B@F:,*>4, FH"&84 4 JR,FH\ 4N & D,T,>44 B@

$`*0,HJ GD4$J>":" >" 2000 (@* (SPLOS/46), " >, & @H*,:\>@< D,T,>44, B@8" >, $J*JH

@8@>R"H,:\>@ JH&,D0*,>Z K4>">F@&Z, B@:@0,>4b GD4$J>":". 7"8 J8"2">@ & BJ>8H, 5
*@8J<,>H" SPLOS/46, E@&,V">4, (@FJ*"DFH&- JR"FH>48@& B@FH">@&4:@, RH@ &2>@FZ (@FJ*"DFH&-
JR"FH>48@& *@:0>Z @F>@&Z&"H\Fb >" T8":, &2>@F@& & D,(J:bD>Z6 $`*0,H ?D(">42"P44

?$X,*4>,>>ZN ="P46 2" F@@H&,HFH&J`V46 L4>">F@&Z6 (@*, F8@DD,8H4D@&">>@6 F JR,H@< JR"FH4b &

7@>&,>P44, 4 RH@ BD4 JFH">@&:,>44 T8":Z &2>@F@& (@FJ*"DFH&- JR"FH>48@& & $`*0,H GD4$J>":" >"
2000 (@* F:,*J,H BD4<,>bH\ <4>4<":\>J` FH"&8J & 0,01 BD@P,>H" 4 <"8F4<":\>J` FH"&8J &

/...
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25,00 BD@P,>H". =,8@H@DZ, *,:,("P44 BD@F4:4 E,8D,H"Db BD,*FH"&4H\ B,D,F<@HD,>>J` T8":J

&2>@F@& & $`*0,H GD4$J>":" >" 2000 (@* & 8D"HR"6T4, FD@84.

27. AD,*FH"&4H,:\ +&D@B,6F8@(@ F@@$V,FH&" 2"b&4:, RH@ *@ @8@>R"H,:\>@(@ JH&,D0*,>4b

K4>">F@&ZN B@:@0,>46 GD4$J>":" & $`*0,H GD4$J>":" >" 2000 (@* $J*,H &>,F,>" ,*4>@&D,<,>>"b

FJ<<" & D"2<,D, 75 000 *@::. ES! ( 8"F"H,:\>@ &2>@F" +&D@B,6F8@(@ F@@$V,FH&" F<. H"80,

SPLOS/31, BJ>8HZ 31-32).

28. % 8@>H,8FH, @$FJ0*,>4b $`*0,H>ZN &@BD@F@& GD4$J>":" Db* *,:,("P46 2"HD@>J: ,V, @*4>

&"0>Z6 &@BD@F. ?>4 J8"2":4, RH@ @$FJ0*,>4, $`*0,H" 2>"R4H,:\>@ @$:,(R4HFb, & R"FH>@FH4 &

@$:"FHbN, (*, BD@42&,*,>>Z, D">,, D"FN@*Z F:J0"H ,*4>FH&,>>Z< F&4*,H,:\FH&@< @ L"8H4R,F84N

B@HD,$>@FHbN GD4$J>":", ,F:4 E,8D,H"D4"H $J*,H BJ$:48@&"H\ *@8:"*Z @$ 4FB@:>,>44 $`*0,H" 2"

BD,*Z*JV4, (@*Z. % F&,H, ^H4N 2"b&:,>46 AD,*F,*"H,:\ E@&,V">4b BD,*:@04: BD@,8H

D,2@:`P44 (SPLOS/L.13). AD@,8H $Z: & P,:@< F@(:"F@&"> 4 BD4>bH E@&,V">4,< F B@BD"&8"<4

(SPLOS/45). E@&,V">4, B@FH">@&4:@ BD@F4H\ E,8D,H"Db, B@8" >, &FHJBbH & F4:J K4>">F@&Z,

B@:@0,>4b GD4$J>":", ,0,(@*>@ BD,*FH"&:bH\ E@&,V">4` (@FJ*"DFH&- JR"FH>48@& BD,*&"D4H,:\>Z6
*@8:"* @$ 4FB@:\2@&">44 $`*0,H>ZN "FF4(>@&">46 2" BD,*Z*JV46 (@* 4 @8@>R"H,:\>Z6 *@8:"* @$

4FB@:\2@&">44 $`*0,H>ZN "FF4(>@&">46 2" (@*, BD,*T,FH&J`V46 BD,*Z*JV,<J.

29. 7D@<, H@(@, B@ BD@F\$, E@&,V">4b (@FJ*"DFH&- JR"FH>48@& E,8D,H"D4"H D"FBD@FHD">4: *@8:"*
@ D,&4244 FR,H@& GD4$J>":" 2" 1996-1997 (@*Z. M@Hb BD,*FH"&:,>4, ^H@(@ *@8J<,>H" $Z:@

&FHD,R,>@ F ^>HJ24"2<@<, $Z:@ B@*R,D8>JH@, RH@ >,8@H@DZ, &@BD@FZ, 8"8 BD,*FH"&:b,HFb,
D"FF<@HD,>Z & *@8:"*, >,*@FH"H@R>@ 4 4N >,@$N@*4<@ $J*,H 2"HD@>JH\ & D"<8"N $J*JV4N D,&4246

FR,H@& GD4$J>":", & R"FH>@FH4: a) $Z:4 :4 BD@42&,*,>>Z, D"FN@*Z F@@H&,HFH&J`V4< @$D"2@<

F">8P4@>4D@&">Z FH@D@>@6, J8"2">>@6 *:b ^H@6 P,:4 & C,(:"<,>H, GD4$J>":" 4 & K4>">F@&ZN

B@:@0,>4bN; b) $Z:4 :4 F@HDJ*>484 4 :4P", B@:JR"`V4, &@2>"(D"0*,>4, @H GD4$J>":", BD4>bHZ

>" D"$@HJ F@(:"F>@ B@Db*8J, BD,*JF<@HD,>>@<J & C,(:"<,>H, GD4$J>":" 4:4 K4>">F@&ZN

B@:@0,>4bN; c) BD@42&@*4:4F\ :4 B@FH"&84 H@&"D@& 4 @8"2">4, JF:J( & F@@H&,HFH&44 F

BD@P,*JD"<4, BD,*JF<@HD,>>Z<4 & K4>">F@&ZN B@:@0,>4bN; d) b&:b`HFb :4 BD4@$D,H,>>Z,

H@&"DZ 4 JF:J(4 >,@$N@*4<Z<4 4 >, 42:4T>4<4 F JR,H@< @$FH@bH,:\FH& 4 LJ>8P46 GD4$J>":".

V. )?79!) 7?;3G+G! A? AC?%+C7+ A?9=?;?Q35

30. 7@<4H,H B@ BD@&,D8, B@:>@<@R46 BD@&,: *&" 2"F,*">4b 21 4 24 <"b 1999 (@*".
AD,*F,*"H,:,< $Z: 42$D"> (- > ;"DH4>JF &"> S":8&48 ( _0>"b !LD48"). =" 2"F,*">4bN 7@<4H,H

D"FF<@HD,: B@:>@<@R4b BD,*FH"&4H,:,6 >" *,&bH@< F@&,V">44 (@FJ*"DFH&- JR"FH>48@&. ?> BD42>":

B@:>@<@R4b, BD,*FH"&:,>>Z, BD,*FH"&4H,:b< 128 (@FJ*"DFH& - JR"FH>48@& 7@>&,>P44, &8:`R"b

+&D@B,6F8@, F@@$V,FH&@. 24 <"b 1999 (@*" E@&,V">4, (@FJ*"DFH&- JR"FH>48@& JH&,D*4:@ *&"
*@8:"*" 7@<4H,H" (SPLOS/41 4 42).

VI. %Y#?CY E+;3 Q9+=?% ;+/)I=!C?)=?'? GC3#I=!9! A? ;?CE7?;I AC!%I

31. ED@8 B@:>@<@R46 F,<4 R:,>@& ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J 4FH,8",H

30 F,>Hb$Db 1999 (@*" ( F<. SPLOS/34). % F@@H&,HFH&44 F D,T,>4,<, BD4>bHZ< >" &@F\<@<

F@&,V">44 (@FJ*"DFH&- JR"FH>48@&, E@&,V">4, BD@&,:@ &Z$@DZ F,<4 R:,>@& GD4$J>":" 24 <"b

1999 (@*". AD,*F,*"H,:\ @N"D"8H,D42@&": B@Db*@8 &Z$@D@& >" @F>@&, *@(@&@D,>>@FH,6, *@FH4(>JHZN

BD4<,>4H,:\>@ 8 B,D&Z< &Z$@D"< 21 R:,>" & 1996 (@*J ( F<. SPLOS/L.3/Rev.1).
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32. KJ>8P44 B@*FR,H" (@:@F@& $Z:4 B@DJR,>Z !D(,>H4>,, #,:\(44, #@:("D44, 14<$"$&, 4

74H"`.

33. #Z:@ BD@&,*,>@ HD4 D"J>*" (@:@F@&">4b:

- & B,D&@< D"J>*, $Z:@ B@*">@ 127 $`::,H,>,6. 115 $`::,H,>,6 $Z:4

*,6FH&4H,:\>Z<4, 12 $Z:4 BD42>">Z >,*,6FH&4H,:\>Z<4, &@2*,D0"&T4NFb >, $Z:@.
E:,*J`V4, 8">*4*"HZ B@:JR4:4 >"4$@:\T,, R4F:@ (@:@F@& 4 >,@$N@*4<@, $@:\T4>FH&@ & *&,

HD,H4 BD4FJHFH&J`V4N 4 JR"FH&J`V4N & (@:@F@&">44 (@FJ*"DFH&- JR"FH>48@& (77 (@:@F@&) 4,
F@@H&,HFH&,>>@, $Z:4 42$D">Z: C`*4(,D %@:\LDJ< ( ',D<">4b) (109), %4F,>H4 ;"D@HH"

C">0,: ( #D"24:4b) (107), A. Q">*D"F,8N"D" C"@ ( 3>*4b) (84), /@2,L !8:\ ( 94&">)
(82) 4 /@2, 9J4T /,2JT ( 7"$@- %,D*,) (79);

- &@ &H@D@< D"J>*, (@:@F@&">4b $Z:@ B@*">@ 123 $`::,H,>b: 122 *,6FH&4H,:\>ZN,
1 >,*,6FH&4H,:\>Z6, &@2*,D0"&T4NFb >, $Z:@; HD,$J,<@(@ $@:\T4>FH&" & 82 (@:@F" >,

B@:JR4: >4 @*4> 8">*4*"H;

- 2"H,< $Z: BD@&,*,> HD,H46 D"J>* (@:@F@&">4b. 32 122 B@*">>ZN $`::,H,>,6 >, $Z:@

>4 @*>@(@ >,*,6FH&4H,:\>@(@, &@2*,D0"&T4NFb >, $Z:@; F:,*J`V4, 8">*4*"HZ B@:JR4:4

HD,$J,<@, $@:\T4>FH&@ & 82 (@:@F" 4 $Z:4 42$D">Z: !>"H@:46 9"2"D,&4R 7@:@*84>

( C@FF46F8"b K,*,D"P4b) (86) 4 A@:\ #"<,:" ]>(@ ( 7"<,DJ>) (83).

34. AD,*F,*"H,:\ @$Xb&4:, RH@ F,<\` R:,>"<4 ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J,
42$D">>Z<4 >" 9- :,H>46 FD@8 >"R4>"b F 1 @8Hb$Db 1999 (@*", FH":4: A@:\ #"<,:" ]>(@ 4 /@2,

9J4T /,2JT @H 'DJBBZ "LD48">F84N (@FJ*"DFH&, /@2,L !8:\ 4 A. Q">*D"F,8N"D" C"@ @H 'DJBBZ

"24"HF84N (@FJ*"DFH&, !>"H@:46 9"2"D,&4R 7@:@*84> @H 'DJBBZ &@FH@R>@,&D@B,6F84N (@FJ*"DFH&,
%4F,>H4 ;"D@HH" C">0,: @H 'DJBBZ (@FJ*"DFH& 9"H4>F8@6 !<,D484 4 7"D4$F8@(@ $"FF,6>" 4

C`*4(,D %@:\LDJ< @H 'DJBBZ 2"B"*>@,&D@B,6F84N 4 *DJ(4N (@FJ*"DFH&. ?H 4<,>4 E@&,V">4b

(@FJ*"DFH&- JR"FH>48@& AD,*F,*"H,:\ B@2*D"&4: 4N F 42$D">4,< & GD4$J>":.

VII. K3=!=E?%Y+ A?9?/+=3a ;+/)I=!C?)=?'? GC3#I=!9!

A? ;?CE7?;I AC!%I

35. AD,*F,*"H,:\ ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J BD,*FH"&4: K4>">F@&Z,

B@:@0,>4b, BD4>bHZ, GD4$J>":@< (SPLOS/36). AD4 B@*(@H@&8, H,8FH" GD4$J>": JR4HZ&":

2"<,R">4b, &ZF8"2">>Z, & N@*, &@F\<@(@ F@&,V">4b (@FJ*"DFH&- JR"FH>48@& ( F<. H"80, SPLOS/31,
BJ>8HZ 34-36). AD,*F,*"H,:\ GD4$J>":" B@*R,D8>J:, RH@, N@Hb & H,R,>4, BD@<,0JH@R>@(@ B,D4@*"

BD4<,>b`HFb K4>">F@&Z, B@:@0,>4b ?D(">42"P44 ?$X,*4>,>>ZN ="P46, &"0>@ BD4>bH\

@8@>R"H,:\>@, D,T,>4, B@ K4>">F@&Z< B@:@0,>4b<, F H,< RH@$Z GD4$J>": F<@( D"2D"$@H"H\ F&@4

L4>">F@&Z, BD"&4:" F@@$D"2>@ F HD,$@&">4b<4 HD">FB"D,>H>@FH4.

36. ;>@(4, *,:,("P44 &ZD"24:4 <>,>4, @ &"0>@FH4 BD@*@:0,>4b @$FJ0*,>4b >" BD,*<,H

BD4>bH4b K4>">F@&ZN B@:@0,>46 >" E@&,V">44 (@FJ*"DFH&- JR"FH>48@& & F&,H, ,(@ D@:4 &
@H>@T,>44 $`*0,H>ZN &@BD@F@& GD4$J>":". #Z: &>,F,> Db* BD@,8H@& B@BD"&@8 (SPLOS/CRP.15,
16, 18 3 19). QH@ 8"F",HFb BD,*:@0,>4b @ BD4<,>,>44 <4>4<":\>@6 FH"&84 4 <"8F4<":\>@6

FH"&84 BD4 JFH">@&:,>44 T8":Z &2>@F@& & $`*0,H GD4$J>":" (SPLOS/CRP.15), H@ E@&,V">4,

BD4T:@ 8 F@(:"F4` @ H@<, RH@ ^H@H &@BD@F B@8" :JRT, D"FF<"HD4&"H\ & 8@>H,8FH, $`*0,H". #Z:

&ZF8"2"> Db* 2"<,R">46 @H>@F4H,:\>@ K4>">F@&ZN B@:@0,>46 4 *DJ(4N BD,*:@0,>>ZN B@BD"&@8. %

F&b24 F B@:@0,>4,< 2 >,8@H@DZ, *,:,("P44 &ZD"24:4 <>,>4, @ H@<, RH@ *&JN(@*4R>Z6

L4>">F@&Z6 B,D4@* >, F:,*J,H >"R4>"H\ & 2002 (@*J, 4$@ $`*0,H>Z, B@HD,$>@FH4 >"
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*&JN(@*4R>Z6 B,D4@* <@(JH $ZH\ @P,>,>Z 2"D">,, H@:\8@ >" @F>@&, JFH@6R4&@6 4 BD,*F8"2J,<@6

8"DH4>Z D"FN@*@&, " J E@&,V">4b B@8" >,H *@FH"H@R>@6 4>L@D<"P44, RH@$Z BD,*F8"2"H\ F4HJ"P4`

& @H>@T,>44 D"FN@*@& GD4$J>":". QH@ 8"F",HFb B@:@0,>4b 3, H@ $Z:@ &ZF8"2">@ F@@$D"0,>4, @

>,@$N@*4<@FH4 @(@&@D4H\ & @$V4N R,DH"N FD@8 BD,*FH"&:,>4b $`*0,H", F H,< RH@$Z J (@FJ*"DFH&-
JR"FH>48@& $Z:@ *@FH"H@R>@ &D,<,>4 *:b ,(@ ">":42". #Z:@ H"80, &>@&\ J8"2">@ >" H@, RH@

BD@,8H $`*0,H" *@:0,> F@BD@&@0*"H\Fb B@*D@$>Z< 2"b&:,>4,< @$ 4FB@:\2@&">44 &Z*,:,>>ZN D">,,

$`*0,H>ZN "FF4(>@&">46 4 @ BD,*:"(",<ZN 42<,>,>4bN, &>,F,>>ZN & BD@,8H $`*0,H". QH@

8"F",HFb BD@,8H" B@BD"&84 8 B@:@0,>4` 5 (SPLOS/CRP.16) @ &2>@F"N <,0*J>"D@*>ZN @D(">42"P46

& $`*0,H GD4$J>":", H@ *,:,("P4b +&D@B,6F8@(@ F@@$V,FH&" B@*R,D8>J:", RH@ ,, BD,*:@0,>4,

BD,*FH"&:b,H F@$@6 D"2J<>@, 4 FBD"&,*:4&@, D,T,>4,, @H&,R"`V,, B@*N@*J, BD4>bH@<J &

;,0*J>"D@*>@< @D(">, B@ <@DF8@<J *>J. E *DJ(@6 FH@D@>Z, >,8@H@DZ, *,:,("P44 &>@&\ &ZD"24:4

<>,>4, @ H@<, RH@ <,0*J>"D@*>Z, @D(">42"P44 >" BD"8H48, 4<,`H H, 0, BD"&" 4 @$b2"H,:\FH&",
RH@ 4 (@FJ*"DFH&"- JR"FH>484, 4 RH@ BD,*:@0,>4, >J0*",HFb & *":\>,6T,< @$FJ0*,>44.

37. E@&,V">4, B@FH">@&4:@ BD@*@:04H\ F&@, D"FF<@HD,>4, K4>">F@&ZN B@:@0,>46 GD4$J>":" >"

F:,*J`V,< ( *,FbH@<) F@&,V">44 >" BD,*<,H 4N BD4>bH4b. #Z:@ H"80, D,T,>@, RH@ :`$Z,

*":\>,6T4, 2"<,R">4b 4 B@BD"&84 *@:0>Z $ZH\ BD,*FH"&:,>Z & F,8D,H"D4"H & B4F\<,>>@< &4*, 8

30 >@b$Db 1999 (@*".

VIII. A?9?/+=3a ? A+CE?=!9+ ;+/)I=!C?)=?'? GC3#I=!9!

A? ;?CE7?;I AC!%I

38. A@:@0,>4b @ B,DF@>":, GD4$J>":", BD4>bHZ, GD4$J>":@< (SPLOS/37), $Z:4 BD,*FH"&:,>Z

E,8D,H"D,<. ?> F@@$V4: E@&,V">4`, RH@ ^H4 B@:@0,>4b @F>@&">Z >" A@:@0,>4bN @ B,DF@>":,

?D(">42"P44 ?$X,*4>,>>ZN ="P46 4 >" B@:@0,>4bN, BD4>bHZN ;,0*J>"D@*>Z< FJ*@<. A@F:,

8@D@H8@(@ @$FJ0*,>4b, & N@*, 8@H@D@(@, & R"FH>@FH4, *,:,("P4b @*>@(@ 42 (@FJ*"DFH&-
>"$:`*"H,:,6 &ZF8"2":" 2"<,R">4, @ F&@4N BD,*B@RH,>4bN & @H>@T,>44 <,N">42<" &@2<,V,>4b

>":@(@&, E@&,V">4, BD4>b:@ A@:@0,>4b @ B,DF@>":, 8 F&,*,>4`.

IX. IE9?%3a =!1=!Q+=3a A+=E33 AC3 %YM?)+ % ?GEG!%7I

Q9+=?% GC3#I=!9!

39. AD,*F,*"H,:\ GD4$J>":" BD,*FH"&4: BD@,8H B@:@0,>46 @ B,>F4@>>@< B:">, *:b R:,>@&

;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J (SPLOS/WP.7/Rev.1). ?> B@*R,D8>J:, RH@

GD4$J>": B@*(@H@&4: B,D,F<@HD,>>Z6 BD@,8H B@:@0,>46 >" @F>@&, JH&,D0*,>>ZN ',>,D":\>@6

!FF"<$:,,6 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 & *,8"$D, 1998 (@*" B@BD"&@8 8 B@:@0,>4b< @

B,>F4@>>@< B:">, *:b R:,>@& ;,0*J>"D@*>@(@ FJ*" ( D,2@:`P4b 53/214 !FF"<$:,4), 4 F JR,H@<

<>,>46, &ZD"0,>>ZN & N@*, D"FF<@HD,>4b ^H@(@ &@BD@F" >" &@F\<@< F@&,V">44 (@FJ*"DFH&-
JR"FH>48@& (SPLOS/31, BJ>8HZ 37-40).

40. E@&,V">4, D"FF<@HD,:@ B,D,F<@HD,>>Z6 BD@,8H & D"<8"N D"$@R,6 (DJBBZ @H8DZH@(@ F@FH"&".
% H,8FH, BD@,8H" D,T,>4b SPLOS/L.15 F @$V,(@ F@(:"F4b $Z: @HD"0,> Db* B@BD"&@8. 1"H,<

A@:@0,>4b @ B,>F4@>>@< B:">, *:b R:,>@& ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J F

&>,F,>>Z<4 & >4N B@BD"&8"<4 $Z:4 BD4>bHZ (SPLOS/47).

X. AC!%39! AC?O+)ICY E?%+U!=3a '?EI)!CEG%- IQ!EG=37?%,
% Q!EG=?EG3 AC!%39?, 7!E!_U++Ea C+S+=35 A? %?AC?E!;

EIU+EG%! ( AC!%39? 53)

/...
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41. E@&,V">4, D"FF<@HD,:@ BD"&4:@ 53 AD"&4: BD@P,*JDZ E@&,V">4b (@FJ*"DFH&- JR"FH>48@&
(SPLOS/2/Rev.3), 8@H@D@, $Z:@ BD4>bH@ $,2 JV,D$" *:b BD"&4:, 8"F"`V4NFb L4>">F@&ZN 4

$`*0,H>ZN &@BD@F@&. #Z: &>,F,> BD@,8H B@BD"&84 (SPLOS/CRP.20), F@(:"F>@ 8@H@D@<J D,T,>4b

B@ $`*0,H>Z< 4 L4>">F@&Z< &@BD@F"< *@:0>Z BD4>4<"H\Fb $@:\T4>FH&@< & HD4 R,H&,DH4

BD4FJHFH&J`V4N 4 JR"FH&J`V4N & (@:@F@&">44 (@FJ*"DFH&- JR"FH>48@& BD4 H@< JF:@&44, RH@ H"8@,

$@:\T4>FH&@ &8:`R",H (@FJ*"DFH&- JR"FH>48@&, &>@FbV4N B@ <,>\T,6 <,D, HD4 R,H&,DH4 FD,*FH& >"

B@8DZH4, D"FN@*@& GD4$J>":", " H"80, $@:\T4>FH&@ (@FJ*"DFH&- JR"FH>48@&, BD4>4<"`V4N JR"FH4,

& D"$@H, E@&,V">4b.

42. =,8@H@DZ, *,:,("P44, FFZ:"bF\ >" @$FJ0*,>4, &@BD@F" >" &@F\<@< F@&,V">44 (SPLOS/31,
BJ>8HZ 58-62), B@**,D0":4 BD@,8H B@BD"&84 4 &ZFHJB4:4 2" BD@*@:0,>4, *4":@(" B@

BD"&4:J 53. =,F8@:\8@ *,:,("P46 B@4>H,D,F@&":4F\ H,<, 8"8 $J*,H BD4>4<"H\Fb D,T,>4, @ H@<,
b&:b,HFb :4 &@BD@F FJV,FH&" $`*0,H>@- L4>">F@&Z< &@BD@F@< 4:4 >,H. ?*>"8@ ,V, Db* *,:,("P46

&ZFHJB4:4 BD@H4& BD@,8H" B@BD"&84 4 &ZD"24:4 F&@, J*@&:,H&@D,>4, BD"&4:"<4 & 4N >Z>,T>,<

&4*,.

43. E@&,V">4, F*,:":@ &Z&@* @ H@<, RH@ ,*4>@*JT>@(@ <>,>4b @H>@F4H,:\>@ JF:@&46 BD4>bH4b

D,T,>46 B@ L4>">F@&@- $`*0,H>Z< &@BD@F"< >,H. E JR,H@< >,@$N@*4<@FH4 *":\>,6T,(@ 42JR,>4b

BD,*FH"&:,>>@6 B@BD"&84 E@&,V">4, B@FH">@&4:@ &8:`R4H\ ^H@H BJ>8H & B@&,FH8J *>b F&@,(@

F:,*J`V,(@ F@&,V">4b.

XI. AC?Q3+ %?AC?EY

A. %@BD@FZ, BD,*FH"&:,>>Z, E@&,V">4` (@FJ*"DFH&- JR"FH>48@&
7@<4FF4,6 B@ (D">4P"< 8@>H4>,>H":\>@(@ T,:\L"

44. AD,*F,*"H,:\ @$D"H4: &>4<">4, E@&,V">4b >" "*D,F@&">>@, ,<J B4F\<@ AD,*F,*"H,:b

7@<4FF44 B@ (D">4P"< 8@>H4>,>H":\>@(@ T,:\L" _D4b #. 7"2<4>" (SPLOS/38) B@ &@BD@FJ @

L4>">F4D@&">44 JR"FH4b R:,>@& 7@<4FF44 42 D"2&4&"`V4NFb FHD"> & D"$@H, 7@<4FF44 BD4 H@<

B@>4<">44, RH@ & 7@>&,>P44 R,H8@ J8"2Z&",HFb, RH@ (@FJ*"DFH&"- JR"FH>484 *@:0>Z B@8DZ&"H\

D"FN@*Z R:,>@& 7@<4FF44, 8">*4*"HJDZ 8@H@DZN $Z:4 4<4 &Z*&4>JHZ. ?H 4<,>4 7@<4FF44 ,,

AD,*F,*"H,:\ BD@F4: AD,*F,*"H,:b E@&,V">4b BD,*:@04H\ (@FJ*"DFH&"<- JR"FH>48"< D"FF<@HD,H\ ^H@H

&@BD@F >" *,&bH@< F@&,V">44.

45. % ^H@6 F&b24 AD,*F,*"H,:\ @$D"H4: H"80, &>4<">4, E@&,V">4b >" 2"B4F8J E,8D,H"D4"H"

@H>@F4H,:\>@ JF:@&46 JRD,0*,>4b P,:,&@(@ L@>*" 4 BD4<,D@& P,:,&ZN L@>*@&, >"N@*bV4NFb &

&,*,>44 ',>,D":\>@(@ F,8D,H"Db ?D(">42"P44 ?$X,*4>,>>ZN ="P46 (SPLOS/39).

46. Cb* *,:,("P46 &ZD"24:4 F&@` BD4>P4B4":\>J` B@**,D08J 4*,, JRD,0*,>4b P,:,&@(@ L@>*"

B@* JBD"&:,>4,< ',>,D":\>@(@ F,8D,H"Db ?D(">42"P44 ?$X,*4>,>>ZN ="P46, 8@H@DZ6 $J*,H

4FB@:\2@&"H\Fb *:b @B:"HZ BJH,&ZN D"FN@*@& 4 D"FN@*@& B@ BD@04&">4` R:,>@& 7@<4FF44 42

D"2&4&"`V4NFb FHD"> & H,R,>4, B,D4@*@&, 8@(*" @>4 &ZB@:>b`H F&@4 LJ>8P44 & 8"R,FH&, R:,>@&

7@<4FF44. =,8@H@DZ, *,:,("P44 B@*R,D8>J:4, RH@ P,:,&Z, L@>*Z 4FB@:\2@&":4F\ *:b @8"2">4b

B@**,D084 JR"FH4` BD,*FH"&4H,:,6 42 D"2&4&"`V4NFb FHD"> 4 & D"<8"N *DJ(4N JF4:46.

47. #Z:@ H"80, B@*R,D8>JH@, RH@ H"8@6 P,:,&@6 L@>* $J*,H L4>">F4D@&"H\Fb >" @F>@&,

*@$D@&@:\>ZN &2>@F@& 4 RH@ >"4$@:,, ^LL,8H4&>Z< <,H@*@< D"$@HZ E@&,V">4b (@FJ*"DFH&-
JR"FH>48@& $Z:@ $Z BD,*FH"&:,>4, D,8@<,>*"P44 ',>,D":\>@6 !FF"<$:,, R,D,2 ',>,D":\>@(@

F,8D,H"Db ?D(">42"P44 ?$X,*4>,>>ZN ="P46. =,8@H@DZ, *,:,("P44 @H<,H4:4, RH@ JBD"&:,>4,
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B:">4DJ,<Z< P,:,&Z< L@>*@< *@:0>@ @FJV,FH&:bH\Fb H"84< @$D"2@<, RH@$Z >, 2"HD"(4&"H\

>,2"&4F4<@FH4 7@<4FF44 4 ,, R:,>@&.

48. =,F<@HDb >" @$VJ` B@**,D08J 4*,4 P,:,&@(@ L@>*", $@:\T4>FH&@ *,:,("P46 BD4T:4 8

<>,>4` @ H@<, RH@ *:b D"2D"$@H84 8"84N $Z H@ >4 $Z:@ D,8@<,>*"P46 E@&,V">4, *@:0>@

B@:JR4H\ @H 7@<4FF44 B@*D@$>J` 4>L@D<"P4` @ L"8H4R,F84N B@HD,$>@FHbN 4 L4>">F@&@6 F<,H, B@

8"0*@6 F,FF44 4 RH@ $,2 H"8@6 4>L@D<"P44 $J*,H F:@0>@ BD4>bH\ 8"8@, $Z H@ >4 $Z:@ D,T,>4,.
A@F:, BD@*@:04H,:\>@(@ @$FJ0*,>4b, & N@*, 8@H@D@(@ *,:,("P44 2"HD@>J:4 H"80, $@:,, @$V46

&@BD@F @HR,H>@FH4 @ D"$@H, 7@<4FF44, $Z:@ D,T,>@, RH@ AD,*F,*"H,:\ E@&,V">4b BD@4>L@D<4DJ,H

AD,*F,*"H,:b 7@<4FF44 @ D"FF<@HD,>44 ^H@(@ &@BD@F" >" *,&bH@< F@&,V">44 4 @$D"H4HFb 8 >,<J F

BD@F\$@6 BD,*FH"&4H\ H"8J` 4>L@D<"P4` & B4F\<,>>@< &4*,. )":\>,6T,, @$FJ0*,>4, ^H@(@

&@BD@F" $Z:@ @H:@0,>@ *@ F:,*J`V,(@ F@&,V">4b (@FJ*"DFH&- JR"FH>48@&.

B. )DJ(4, &@BD@FZ, *@&,*,>>Z, *@ F&,*,>4b E@&,V">4b

(@FJ*"DFH&- JR"FH>48@&

49. % F&b24 F @$FJ0*,>4,< &@BD@F@&, *@&,*,>>ZN *@ F&,*,>4b E@&,V">4b AD,*F,*"H,:,<

7@<4FF44 B@ (D">4P"< 8@>H4>,>H":\>@(@ T,:\L", @*>" *,:,("P4b &ZD"24:" F&@, <>,>4, @ H@<,
RH@ E@&,V">4, >, <@0,H @(D">4R4&"H\ F&@` D@:\ 4F8:`R4H,:\>@ &@BD@F"<4 "*<4>4FHD"H4&>@(@

N"D"8H,D". E@(:"F>@ ,, <>,>4`, 7@<4FF4b *@:0>" BD,*FH"&:bH\ *@8:"* @ F&@,6 D"$@H, E@&,V">4`

(@FJ*"DFH&- JR"FH>48@&, B@*@$>Z6 *@8:"*J GD4$J>":", 4 RH@ E@&,V">4, *@:0>@ @$FJ0*"H\ ^H@H

*@8:"*. ),:,("P4b &ZD"24:" H"80, <>,>4, @ H@<, RH@ BD"8H48J BD,*FH"&:,>4b E@&,V">4`

(@FJ*"DFH&- JR"FH>48@& *@8:"*" ',>,D":\>@(@ F,8D,H"Db ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@
FH"H\, 319 7@>&,>P44 F:,*J,H &@2@$>@&4H\ 4 RH@ ',>,D":\>Z6 F,8D,H"D\ ;,0*J>"D@*>@(@ @D(">" B@

<@DF8@<J *>J *@:0,> H"80, 4>L@D<4D@&"H\ E@&,V">4, @ *,bH,:\>@FH4 ?D(">".

50. % N@*, B@F:,*@&"&T,(@ @$FJ0*,>4b $Z:4 &ZD"0,>Z D"2:4R>Z, H@R84 2D,>4b. =,8@H@DZ,

*,:,("P44 F@(:"F4:4F\ F H,<, RH@ 7@<4FF4b *@:0>" D,(J:bD>@ BD,*FH"&:bH\ *@8:"*Z $,2 JV,D$"

*:b HD,$@&">46 @ 8@>L4*,>P4":\>@FH4 4 RH@ E@&,V">4, *@:0>@ 4<,H\ &@2<@0>@FH\ 2"BD"T4&"H\

4>L@D<"P4` J ',>,D":\>@(@ F,8D,H"Db ?D(">", & R"FH>@FH4 & 4>H,D,F"N H,N (@FJ*"DFH&- JR"FH>48@&,
(D"0*">, 8@H@DZN >, BD,*FH"&:,>Z & 7@<4FF44 4:4 8@H@DZ, >, <@(JH JR"FH&@&"H\ & D"$@H, F,FF46

?D(">". ]H4 *,:,("P44, 8"8 BD"&4:@, &ZFHJB4:4 H"80, & B@**,D08J &8:`R,>4b & B@&,FH8J *>b

F:,*J`V,(@ F@&,V">4b @H*,:\>@(@ BJ>8H", B@F&bV,>>@(@ &@BD@F"<, 8"F"`V4<Fb 7@>&,>P44.

51. )DJ(4, *,:,("P44 &ZD"24:4 <>,>4, @ H@<, RH@ & D,2J:\H"H, H"8@6 BD@F\$Z &@2>48",H Db*

&"0>ZN &@BD@F@&, 8@H@DZ, *@:0>Z FH"H\ @$X,8H@< *":\>,6T,(@ @$FJ0*,>4b & D"<8"N BJ>8H"

B@&,FH84 *>b, B@F&bV,>>@(@ D@:4 E@&,V">4b (@FJ*"DFH&- JR"FH>48@& & D"FF<@HD,>44 &@BD@F@&,
8"F"`V4NFb 7@>&,>P44, F JR,H@< >,*"&>,6 D,8@<,>*"P44 @$ JRD,0*,>44 F@@H&,HFH&J`V,(@ L@DJ<"

*:b D"FF<@HD,>4b &@BD@F@& @8,">", 8@H@D"b $Z:" &Z>,F,>" F,*\<@6 F,FF4,6 7@<4FF44 B@

JFH@6R4&@<J D"2&4H4`.

52. +V, >,F8@:\8@ *,:,("P46 2"b&4:4, RH@ LJ>8P44 E@&,V">4b (@FJ*"DFH&- JR"FH>48@& @BD,*,:,>Z
& 7@>&,>P44. A@ 4N <>,>4`, E@&,V">4, >, 4<,,H B@:>@<@R46 2">4<"H\Fb *DJ(4<4 LJ>8P4b<4, "

8D@<, ^H@(@ 7@<4FF4b B@ (D">4P"< 8@>H4>,>H":\>@(@ T,:\L" 4 ;,0*J>"D@*>Z6 @D("> B@

<@DF8@<J *>J b&:b`HFb "&H@>@<>Z<4 @D(">"<4, N@Hb 4 D"2:4R>Z<4 B@ F&@,<J N"D"8H,DJ, 4 >,

@$b2">Z @HR4HZ&"H\Fb B,D,* E@&,V">4,< (@FJ*"DFH&- JR"FH>48@&. ]H4 *,:,("P44 &ZD"24:4 H"80,

<>,>4, @ H@<, RH@ ,*4>FH&,>>Z< JD@&>,<, & 8@H@D@< J<,FH>@ @$FJ0*"H\ &@BD@FZ @$V,(@

N"D"8H,D", 8"F"`V4,Fb 7@>&,>P44, b&:b,HFb ',>,D":\>"b !FF"<$:,b ?D(">42"P44 ?$X,*4>,>>ZN

="P46.
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53. E JR,H@< D"2>@@$D"24b <>,>46 $Z:@ BD4>bH@ D,T,>4, @ H@<, RH@ E@&,V">4, BD@*@:04H ^H@

@$FJ0*,>4, >" *,FbH@< F@&,V">44 (@FJ*"DFH&- JR"FH>48@& B@ BJ>8HJ B@&,FH84 *>b, @2"(:"&:,>>@<J

" AD@R4, &@BD@FZ", 4:4 B@ 8"8@<J- :4$@ *DJ(@<J BJ>8HJ B@&,FH84 *>b >" JF<@HD,>4, *,FbH@(@
F@&,V">4b. #Z:@ H"80, D,T,>@, RH@ ',>,D":\>Z6 F,8D,H"D\ ;,0*J>"D@*>@(@ @D(">" B@ <@DF8@<J

*>J B@:JR4H &@2<@0>@FH\ &ZFHJB4H\ >" ^H@< F@&,V">44 4 BD,*FH"&4H\ 4>L@D<"P4` @H>@F4H,:\>@

*,bH,:\>@FH4 ?D(">".

C. #J*JV,, <,0*J>"D@*>@(@ D,04<" 8@<B,>F"P44 JV,D$"

@H 2"(Db2>,>4b >,LH\`

54. %>4<">4, E@&,V">4b $Z:@ @$D"V,>@ >" &@BD@F, 4<,`V46 &,F\<" >,@H:@0>@, 2>"R,>4, *:b (@FJ*"DFH& -
R:,>@& ;,0*J>"D@*>@(@ L@>*" *:b 8@<B,>F"P44 JV,D$" @H 2"(Db2>,>4b >,LH\`, 8@H@DZ,

DJ8@&@*FH&J`HFb & &@BD@F, @$ @H&,HFH&,>>@FH4 FJ*@&:"*,:\P,& 2" JV,D$ @H 2"(Db2>,>4b >,LH\`

7@>&,>P4,6 @ (D"0*">F8@6 @H&,HFH&,>>@FH4 1969 (@*" 4 ;,0*J>"D@*>@6 8@>&,>P4,6 @ F@2*">44

;,0*J>"D@*>@(@ L@>*" *:b 8@<B,>F"P44 JV,D$" @H 2"(Db2>,>4b >,LH\` 1971 (@*". #Z:@

B@*R,D8>JH@, RH@ & F@@H&,HFH&44 F BD@H@8@:"<4 1992 (@*" & ^H4 8@>&,>P44 $Z:4 &>,F,>Z

B@BD"&84 4 RH@ F H,N B@D, 8"8 & <", 1996 (@*" BD@H@8@:Z 1992 (@*" &FHJB4:4 & F4:J,
FJV,FH&J`H *&, @D(">42"P44 F D"2:4R>Z< R:,>FH&@<: K@>* 1971 (@*" 4 K@>* 1992 (@*". ?*>"8@

F D@FH@< R4F:" R:,>@& K@>*" 1992 (@*" 2>"R,>4, 4 042>,FB@F@$>@FH\ K@>*" 1971 (@*"

J<,>\T"`HFb. E &ZN@*@< <>@(4N (@FJ*"DFH& 42 K@>*" 1971 (@*" @> >, F<@0,H >@D<":\>@

LJ>8P4@>4D@&"H\ 4:4 <@$4:42@&Z&"H\ *@FH"H@R>Z, &2>@FZ *:b &ZB:"HZ 8@<B,>F"P46, H@(*" 8"8 &

D,2J:\H"H, >@&ZN 4>P4*,>H@& <@0,H &@2>48>JH\ *@B@:>4H,:\>"b @H&,HFH&,>>@FH\. %@ 42$,0">4, ^H@6

F4HJ"P44 8@ &F,< JR"FH>48"< 8@>&,>P46 1969 4 1971 (@*@& $Z: @$D"V,> FD@R>Z6 BD42Z& F*"H\

F&@4 *@8J<,>HZ @ *,>@>F"P44 & 8D"HR"6T4, FD@84 4 BD,*BD4>bH\ >,@$N@*4<Z, 2"8@>@*"H,:\>Z,

T"(4 *:b BD4F@,*4>,>4b 8 BD@H@8@:"< 1992 (@*".

D. 1"b&:,>4, >,BD"&4H,:\FH&,>>@6 @D(">42"P44 @ 2"V4H, <@Db8@&

55. % F@@H&,HFH&44 F BJ>8H@< 6 BD"&4:" 18 AD"&4: BD@P,*JDZ E@&,V">4b (@FJ*"DFH&- JR"FH>48@&
(SPLOS/2/Rev.3/Add.1) $Z:@ F*,:">@ 2"b&:,>4, BD,*FH"&4H,:,< O,D8@&>@(@ 4>FH4HJH" B@<@V4 <@Db8"< -
>,BD"&4H,:\FH&,>>@6 @D(">42"P44, JR"FH&J`V,6 & F@&,V">4bN & 8"R,FH&, >"$:`*"H,:b.
="$:`*"H,:\ @$D"H4: &>4<">4, E@&,V">4b >" >,@$N@*4<@FH\ 2"V4HZ <@Db8@&, & R"FH>@FH4 @H

B4D"HFH&" 4 & F:JR"bN B@84>JHZN FJ*@&. % B@F:,*>4N F:JR"bN H" :,(8@FH\, F 8@H@D@6 <@0>@

42<,>4H\ >"P4@>":\>J` BD4>"*:,0>@FH\ FJ*>", B@2&@:b,H ,(@ &:"*,:\PJ 42$,0"H\ @H&,HFH&,>>@FH4,
@F@$,>>@ & @H>@T,>44 &ZB:"HZ 2"D"$@H>@6 B:"HZ 4 BD,*@FH"&:,>4b <,*4P4>F8@(@ @$F:J04&">4b

R:,>"< ^84B"0,6. E ,(@ H@R84 2D,>4b, >,@$N@*4<@ D"FF<@HD,H\ &@BD@F @ H@<, 8"84< @$D"2@<

FJ*" JHD"R4&"`H F&@` >"P4@>":\>J` BD4>"*:,0>@FH\ 4 8H@ >,F,H @H&,HFH&,>>@FH\ 2" ^84B"04

FJ*@&, JHD"H4&T4N 4:4 B@<,>b&T4N >"P4@>":\>J` BD4>"*:,0>@FH\. ?> 2"HD@>J: H"80, &F, $@:,,

@FHDZ, BD@$:,<Z D,B"HD4"P44 <@Db8@&, @8"2"&T4NFb &*":4 @H *@<", 8@H@DZ, @HD"0,>Z & *@8:"*,,
B@*(@H@&:,>>@< ,(@ @D(">42"P4,6.

E. 1"b&:,>4, AD,*F,*"H,:b BD4 2"8DZH44 *,&bH@(@ F@&,V">4b

56. % F&@,< 2"8:`R4H,:\>@< 2"b&:,>44 AD,*F,*"H,:\ *,&bH@(@ F@&,V">4b B@2*D"&4: F,<\

42$D">>ZN R:,>@& ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J. ?H 4<,>4 E@&,V">4b @>

B@$:"(@*"D4: H"80, *@FH@B@RH,>>@(@ FJ*\` )0@2,L" E4>*, %"D4@$J, R,6 FD@8 B@:>@<@R46 4FH,8",H

& >Z>,T>,< (@*J, 2" ,(@ &"0>Z6 &8:"* & *,:@ <,0*J>"D@*>@(@ BD"&@FJ*4b 4 <@DF8@(@ BD"&".

57. %ZD"24& F&@, J*@&:,H&@D,>4, $@:\T4< @$X,<@< BD@*,:">>@6 D"$@HZ, & R"FH>@FH4 BD4>bH4,<

$`*0,H" GD4$J>":" 4 B@:@0,>46 @ B,>F4@>>@< B:">, *:b ,(@ F@HDJ*>48@&, @> B@*R,D8>J:
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>,@$N@*4<@FH\ B@:>@6 4 F&@,&D,<,>>@6 &ZB:"HZ (@FJ*"DFH&"<4- JR"FH>48"<4 F&@4N >"R4F:,>>ZN
&2>@F@&.

F. ED@84 BD@&,*,>4b 4 BD@(D"<<" D"$@HZ *,FbH@(@ F@&,V">4b

(@FJ*"DFH&- JR"FH>48@&

58. ),FbH@, F@&,V">4, (@FJ*"DFH&- JR"FH>48@& $J*,H BD@&,*,>@ & =\`- 5@D8, F 22 B@ 26 <"b

2000 (@*".

59. % B@&,FH8J *>b *,FbH@(@ F@&,V">4b $J*JH &8:`R,>Z, FD,*4 BD@R,(@, F:,*J`V4, &@BD@FZ:

a) *@8:"* ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J E@&,V">4` (@FJ*"DFH&- JR"FH>48@&
( 2" 1999 (@*) ( BD"&4:@ 6 AD"&4: BD@P,*JDZ E@&,V">4b (@FJ*"DFH&- JR"FH>48@&);

b) BD@,8H $`*0,H" ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J >" 2001 (@*;

c) BD@,8H L4>">F@&ZN B@:@0,>46 ;,0*J>"D@*>@(@ HD4$J>":" B@ <@DF8@<J BD"&J;

d) BD"&4:" BD@P,*JDZ E@&,V">4b (@FJ*"DFH&- JR"FH>48@&, & R"FH>@FH4 BD"&4:", 8"F"`V4,Fb

D,T,>46 B@ &@BD@F"< FJV,FH&" ( BD"&4:@ 53), &8:`R"b F@2*">4, L4>">F@&@(@ 8@<4H,H";

e) BD@R4, &@BD@FZ.

-----
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