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A?aE=3G+9[=Y5A?aE=3G+9[=Y5 A+C+Q+=[A+C+Q+=[ G+M=3Q+E73MG+M=3Q+E73M G+C;3=?%G+C;3=?% 33 E?7C!U+=35E?7C!U+=35

2-; *&JN<,D>Z6

3-; HD,N<,D>Z6

I33 IF@&,DT,>FH&@&">>"b 4>H,D"8H4&>"b 4FB@:>b`V"b BD@(D"<<"
(D,":42"P4b @B,D"P4@>>@6 F4FH,<Z UNIX)

'#! (D"L4R,F8"b $4$:4@H,8" !FHD@>,H

!CE "&H@<"H424D@&">>@, D,(J:4D@&">4, F@@H>@T,>46

!E7?3 "<,D48">F846 FH">*"DH>Z6 8@* *:b @$<,>" 4>L@D<"P4,6

BMP (D"L4R,F846 L@D<"H ";"84>H@T"

E b2Z8 BD@(D"<<4D@&">4b &ZF@8@(@ JD@&>b

!AAE "&H@<"H424D@&">>@, BD@,8H4D@&">4, BD@(D"<<>ZN FD,*FH&

CDF @(D">4R,>>Z6 2"BbH@6 L@D<"H (D"FT4D,>4, 4<,>4 L"6:"/&4*
L"6:")

DEC ")4*04H": ^8&4B<,>H 8@DB@D^6T>"

DCF *&JN<,D>Z6 L@D<"H (D"L4R,F8@(@ L"6:"

#AK $ZFHD@, BD,@$D"2@&">4, KJD\,

FORTRAN B,D,&@*R48 L@D<J:Z (b2Z8 BD@(D"<<4D@&">4b)

Free BSD "KD4 #,D8:4 E@LH&^D )4FHD4$\`T>" (UNIX)

GIF L@D<"H @$<,>" (D"L4R,F84<4 *">>Z<4

'3E ',@(D"L4R,F8"b 4>L@D<"P4@>>"b F4FH,<"

GNU "GNU’s Not UNIX" (@B,D"P4@>>"b F4FH,<" "KD4 E@LH&^D
K"J>*,6T>")

HDF 4,D"DN4R,F846 L@D<"H *">>ZN

HP-UX @B,D"P4@>>"b F4FH,<" L4D<Z "M\`:,H-A^8"D*"

E3] F@BDb0,>4, 42@$D"0,>46 >" ^8D">,

IDL b2Z8 4>H,D"8H4&>@(@ JBD"&:,>4b *">>Z<4

%/% &&@*/&Z&@*

IRIX @F>@&>"b @B,D"P4@>>"b F4FH,<", 4FB@:\2J,<"b >" 8D,<>4,&@-
(D"L4R,F84N H,D<4>":"N

JPEG L@D<"H *:b F0"HZN (D"L4R,F84N L"6:@& (?$X,*4>,>>"b (DJBB"
^8FB,DH@& B@ L@H@(D"L4R,F8@6 H,N>@:@(44)

Linux D,":42"P4b @B,D"P4@>>@6 F4FH,<Z UNIX

MCL @$V,F,H,&@6 b2Z8 ;3)!E

;3)!E ;`>N,>F8"b F4FH,<" ">":42" &4*,@*">>ZN

NetCDF F,H,&@6 L@D<"H @$V4N *">>ZN

FH">*"DH>Z,
BD@(D"<<Z ?E

FH">*"DH>Z, BD@(D"<<Z @B,D"P4@>>@6 F4FH,<Z

RAW D,04<, B@2&@:b`V46 BD@(D"<<, B,D,*"&"H\ $4HZ >,B@FD,*FH&,>>@
>" JFHD@6FH&@ %/% 4:4 F >,(@ $,2 8"8@6-:4$@ @$D"$@H84, "$FHD"8P44
4:4 4>H,DBD,H"P44 F B@<@V\` @B,D"P4@>>@6 F4FH,<Z
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Solaris 8@>L4(JD"P4b B@:\2@&"H,:b >" @F>@&, Sun-UNIX, &8:`R"b
@B,D"P4@>>J` F4FH,<J UNIX 4 F4FH,<J JBD"&:,>4b @8>"<4 >" $"2,
XII

Solaris x 86 AD4<,>,>4, Solaris*:b B,DF@>":\>ZN 8@<B\`H,D@&

EAC3=' E4FH,<" @$D"$@H84 42@$D"0,>46, B@:JR,>>ZN F B@<@V\`
*4FH">P4@>>@(@ 2@>*4D@&">4b

TIFF L@D<"H H,(" L"6:" 42@$D"0,>46

UNIX @B,D"P4@>>"b F4FH,<" L4D<Z "]6-G4 ^>* G4-#,:: :"$@D"H@D4F"

VAX D"FT4D,>>Z6 &4DHJ":\>Z6 "*D,F

VMS F4FH,<" F &4DHJ":\>@6 B"<bH\` (@B,D"P4@>>"b F4FH,<" >"
8@<B\`H,D"N VAX)

Widget
(Window gadget)

LJ>8P4b JBD"&:,>4b @8>"<4 (F@R,H">4, (D"L4R,F8@(@ F4<&@:" 4
BD@(D"<<>@(@ 8@*" *:b &ZB@:>,>4b 8@>8D,H>@6 LJ>8P44 &
(D"L4R,F8@< 4>H,DL,6F, B@:\2@&"H,:b ('3A)

WYSIWYG "QH@ &4*4T\ >" ^8D">,, H@ 4 B@:JR",T\ & D,":\>@FH4" (& D,":\>@<
<"FTH"$, &D,<,>4)
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%%+)+=3+%%+)+=3+

A. AD,*ZFH@D4bAD,*ZFH@D4b 44 P,:4P,:4

1. ',>,D":\>"b !FF"<$:,b & F&@,6 D,2@:`P44 37/90 B@FH">@&4:", >" @F>@&">44 D,8@<,>*"P441

&H@D@6 7@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FF:,*@&">4` 4 4FB@:\2@&">4`

8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN, RH@ AD@(D"<<, ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@
BD4<,>,>4` 8@F<4R,F8@6 H,N>484 F:,*J,H, & R"FH>@FH4, F@*,6FH&@&"H\ $@:,, T4D@8@<J F@HDJ*>4R,FH&J
& @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 <,0*J D"2&4HZ<4 4 D"2&4&"`V4<4Fb FHD">"<4, " H"80,
<,0*J D"2&4&"`V4<4Fb FHD">"<4.

2. 7@<4H,H B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN >" F&@,6 HD4*P"H\

*,&bH@6 F,FF44 BD4>b: 8 F&,*,>4` <,D@BD4bH4b, BD,*:@0,>>Z, *:b AD@(D"<<Z ?D(">42"P44

?$X,*4>,>>ZN ="P46 B@ BD4<,>,>4` 8@F<4R,F8@6 H,N>484 >" 1997(@*2 4 D,8@<,>*@&">>Z, ="JR>@-
H,N>4R,F84< B@*8@<4H,H@< >" ,(@ HD4*P"H\ HD,H\,6 F,FF44. A@2*>,, & F&@,6 D,2@:`P44 51/123@H
13 *,8"$Db 1996(@*" ',>,D":\>"b !FF"<$:,b @*@$D4:" <,D@BD4bH4b AD@(D"<<Z >" 1997(@*.

3. %@ 4FB@:>,>4, D,2@:`P44 51/123',>,D":\>@6 !FF"<$:,4 4 & F@@H&,HFH&44 F D,8@<,>*"P4b<4
&H@D@6 7@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FF:,*@&">4` 4 4FB@:\2@&">4`

8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN & D"<8"N <,D@BD4bH46 AD@(D"<<Z >" 1997(@*, &
R"FH>@FH4 & 4>H,D,F"N D"2&4&"`V4NFb FHD">, $Z: @D(">42@&"> AD"8H48J< ?D(">42"P44 ?$X,*4>,>>ZN
="P46/+&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&"/7@<4H,H" B@ 8@F<4R,F84< 4FF:,*@&">4b< B@ <,H@*"<
">":42" *">>ZN.

4. AD"8H48J< $Z: F@&<,FH>@ @D(">42@&"> IBD"&:,>4,< B@ &@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&"

E,8D,H"D4"H" ?D(">42"P44 ?$X,*4>,>>ZN ="P46, +&D@B,6F84< 8@F<4R,F84< "(,>HFH&@< (+7!),
7@<4H,H@< B@ 8@F<4R,F84< 4FF:,*@&">4b< (7?EA!C) ;,0*J>"D@*>@(@ F@&,H" >"JR>ZN F@`2@&
(;E=E) 4 ="P4@>":\>Z< 4>FH4HJH@< 8@F<4R,F84N 4FF:,*@&">46 (3=A+) #D"24:44.

5. ?F>@&>"b P,:\ AD"8H48J<" 2"8:`R":"F\ & @D(">42"P44 F&@,(@ D@*" L@DJ<" *:b BD,B@*"&"H,:,6

4 JR,>ZN, 2">4<"`V4NFb &@BD@F"<4 *@FHJB" 8 *">>Z< F@ FBJH>48@& >"$:`*,>4b 1,<:4, 4N ">":42"
4 4>H,DBD,H"P44, F H,< RH@$Z FB@F@$FH&@&"H\ D"FT4D,>4` 8@>H"8H@& <,0*J D"2D"$@HR48"<4 4

B@:\2@&"H,:b<4, @$:"*"`V4<4 @BZH@< B@ T4D@8@<J 8DJ(J &@BD@F@& & @$:"FH4 BD@42&@*FH&" 4

4FB@:\2@&">4b B"8,H@& BD@(D"<<>@(@ @$,FB,R,>4b & P,:bN JBD"&:,>4b *">>Z<4 & @$:"FH4

*4FH">P4@>>@(@ 2@>*4D@&">4b, FBJH>48@&@6 <,H,@D@:@(44 4 "FHD@>@<44. 7D@<, H@(@, BD"8H48J<
*"&": &@2<@0>@FH\ JR"FH>48"< @2>"8@<4H\Fb F 4<,`V4<4Fb FD,*FH&"<4 *@FHJB" 8 *">>Z<,
B@:JR,>>Z< F B@<@V\` P4LD@&ZN F4FH,< B@:JR,>4b *">>ZN, 4N ">":42" 4 4>H,DBD,H"P44, *:b
D"2:4R>ZN JR,$>ZN, >"JR>ZN 4 @D4,>H4D@&">>ZN >" D"2&4H4, P,:,6.

6. =" AD"8H48J<, $Z:4 BD,*FH"&:,>Z $"2@&Z, 4 B,DFB,8H4&>Z, BD4>P4BZ 4 <,H@*Z,
B@*8D,B:,>>Z, BD"8H4R,F84<4 BD4<,D"<4 42 B@&F,*>,&>@6 042>4, 8"F"`V4<4Fb *@FHJB", ">":42"
4 4>H,DBD,H"P44 *">>ZN. % N@*, BD,2,>H"P44 *@8:"*@& 4 @$FJ0*,>46 @F>@&>@, &>4<">4, J*,:b:@F\
2"*"R, D"2XbF>,>4b JR"FH>48"< F@@H&,HFH&J`V4N 8@>P,BP46 F B@<@V\` BD"8H4R,F84N JBD"0>,>46.
%@ &D,<b *4F8JFF44 JR"FH>484 AD"8H48J<" *,:4:4F\ BD@$:,<"<4 42 F&@,(@ BD"8H4R,F8@(@ @BZH".

%%. ?D(">42"P4b?D(">42"P4b 44 BD@(D"<<"BD@(D"<<" D"$@HZD"$@HZ AD"8H48J<"AD"8H48J<"

7. AD"8H48J< $Z: BD@&,*,> & ="P4@>":\>@< 4>FH4HJH, 8@F<4R,F84N 4FF:,*@&">46 (3=A+),
E">-/@2,-*JF-7"<BJF, F 10B@ 14 >@b$Db 1997(@*". IR"FH>484 B@*&,:4 4H@(4 *@FH4(>JH@<J & B,D4@*
B@F:, H@(@, 8"8 &@BD@F, 8"F"`V46Fb <,H@*@& ">":42" *">>ZN, D"FF<"HD4&":Fb >" AD"8H48J<,
?D(">42"P44 ?$X,*4>,>>ZN ="P46, @D(">42@&">>@< & D"<8"N F,<>"*P"H@(@ 7@>(D,FF"

;,0*J>"D@*>@(@ @$V,FH&"L@H@(D"<<,HD44 4 *4FH">P4@>>@(@ 2@>*4D@&">4b (;?K)1) & %"T4>(H@>,,
@8DJ( 7@:J<$4b, 6-7 "&(JFH" 1992(@*" (!/!E.105/5454 Corr.1).
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8. % D"$@H, AD"8H48J<" BD4>b:4 JR"FH4, 50 JR,>ZN, 2">4<"`V4NFb 8@F<@F@<, 42 !&FHD44,
!D(,>H4>Z, #D"24:44, ',D<">44, 3>*44, 3>*@>,244, 74H"b, 94&">", =4(,D44, A"D"(&"b, E4D46F8@6
!D"$F8@6 C,FBJ$:484, E:@&"844, E@,*4>,>>ZN SH"H@& !<,D484, G"4:">*", IDJ(&"b, KD">P44, Q4:4,
SD4-9">84, ]8&"*@D", " H"80, 42 A":,FH4>Z. ?D(">42"P4b ?$X,*4>,>>ZN ="P46 4 +7! &2b:4 >"
F,$b D"FN@*Z >" BD4@$D,H,>4, "&4"P4@>>ZN $4:,H@& 4 D"2<,V,>4, 17 JR"FH>48@& 42 D"2&4&"`V4NFb
FHD">. A@<,V,>4b, FD,*FH&" 4 @$@DJ*@&">4, *:b BD@&,*,>4b 2"F,*">46 4 <,FH>Z, HD">FB@DH>Z,
JF:J(4 @$,FB,R4&": 3=A+.

9. AD@(D"<<J D"$@HZ AD"8H48J<" B@*(@H@&4:4 IBD"&:,>4, B@ &@BD@F"< 8@F<4R,F8@(@

BD@FHD">FH&", 3=A+ 4 7@<4H,H B@ 8@F<4R,F84< 4FF:,*@&">4b< >" F@&<,FH>@6 @F>@&,. AD@(D"<<"
D"$@HZ AD"8H48J<" BD,*JF<"HD4&":" BD,*FH"&:,>4, *@8:"*@& B@ F:,*J`V4< H,<"<:

") ?$2@D @F>@&>ZN 8@>P,BP46 <,H@*@& ">":42" *">>ZN;

b) %D,<,>>"b 4 R"FH@H>"b @$:"FH4;

F) !>":42 &D,<,>>ZN *4"(D"<< 4 &D,<,>>ZN Db*@&;

d) !BBD@8F4<"P4b 8D4&@6;

,) ?BD,*,:,>4, BD,*,:" H,8JR,FH4;

f) !>":42 8@:,$"H,:\>@(@ F4(>":";

g) ?B,D"P44 & FB,8HD":\>@6 @$:"FH4;

h) K4:\HD"P4b *">>ZN;

i) 3>H,(D4D@&">4, 4 *4LL,D,>P4"P4b F4(>":";

j) !>":42 B,D,<,0"`V4NFb *">>ZN;

k) !>":42 >,BD,DZ&>@ B@FHJB"`V4N *">>ZN;

l) IFD,*>,>4, *">>ZN;

m) IB:@H>,>4, *">>ZN;

n) =,6D@>>Z, F,H4 4 D"2<ZH"b :@(48" & @$D"$@H8, 42@$D"0,>46;

o) =,6D@>>Z, F,H4 *:b @$D"$@H84 F4(>":@&;

p) %@:>Z <":@6 "<B:4HJ*Z;

q) ?$D"$@H8" <>@(@<,D>ZN F4(>":@&;

r) AD4<,>,>4, <,H@*@& @$D"$@H84 42@$D"0,>46 4 ">":42" *">>ZN &@ &F,N @$:"FHbN, &8:`R"b
*4FH">P4@>>@, 2@>*4D@&">4,, FBJH>48@&J` <,H,@D@:@(4` 4 "FHD@>@<4`.

10. =" @H8DZH44 AD"8H48J<" &ZFHJB4:4 BD,*FH"&4H,:4 ="P4@>":\>@(@ 4>FH4HJH" 8@F<4R,F84N

4FF:,*@&">46 #D"24:44; IBD"&:,>4b ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ &@BD@F"< 8@F<4R,F8@(@
BD@FHD">FH&" 4 +7!.
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11. ="FH@bV46 *@8:"*, & 8@H@D@< BD,*FH"&:,>Z BD,*ZFH@D4b, P,:4 4 4>L@D<"P4b @$ @D(">42"P44
D"$@HZ AD"8H48J<", " H"80, D,2`<, @H*,:\>ZN *@8:"*@&, BD,*FH"&:,>>ZN >" AD"8H48J<,, $Z:
B@*(@H@&:,> *:b 7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN 4 ,(@

="JR>@-H,N>4R,F8@(@ B@*8@<4H,H". IR"FH>484 B@*(@H@&4:4 F&@4 @HR,HZ @ BD4@$D,H,>>ZN 2>">4bN 4
BD@*,:">>@6 >" AD"8H48J<, D"$@H, *:b F@@H&,HFH&J`V4N @D(">@& 4N BD"&4H,:\FH&, J>4&,DF4H,H@&,
@$F,D&"H@D46 4 >"JR>@-4FF:,*@&"H,:\F84N 4>FH4HJH@&.

E3EG+;YE3EG+;Y AC?'C!;;=?'?AC?'C!;;=?'? ?#+EA+Q+=3a?#+EA+Q+=3a )9a)9a ?#C!#?G73?#C!#?G73

31?#C!/+=3531?#C!/+=35 33 !=!931!!=!931! )!==YM)!==YM

!!. IR,$>Z,IR,$>Z, P,>HDZP,>HDZ 8@F<4R,F8@68@F<4R,F8@6 >"J84>"J84 44 H,N>484H,N>484

12. ?*>4< 42 @F>@&>ZN >,@$N@*4<ZN JF:@&46 *:b JFB,T>@(@ BD4<,>,>4b 8@F<4R,F8@6 >"J84 4

H,N>484 & D"2&4&"`V4NFb FHD">"N b&:b:@F\ F@2*">4, & 8"0*@< D,(4@>, <,FH>@(@ B@H,>P4":" &

D"2:4R>ZN &"0>ZN @$:"FHbN, & R"FH>@FH4 & @$:"FH4 D"2&4H4b :`*F84N D,FJDF@&. AD42>"& ^H@,
',>,D":\>"b !FF"<$:,b & F&@,6 D,2@:`P44 45/72 @*@$D4:" D,8@<,>*"P4` C"$@R,6 (DJBBZ B@:>@(@
F@FH"&" ="JR>@-H,N>4R,F8@(@ B@*8@<4H,H" (!/!E.105/456,BD4:@0,>4, II, BJ>8H 4(n)),8@H@D"b B@:JR4:"
H"80, @*@$D,>4, 7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN, @ H@<,
RH@$Z: "... ?D(">42"P4b ?$X,*4>,>>ZN ="P46 BD4 "8H4&>@6 B@**,D08, F&@4N FB,P4":424D@&">>ZN
JRD,0*,>46 4 *DJ(4N <,0*J>"D@*>ZN @D(">42"P46 >"BD"&:b:" <,0*J>"D@*>Z, JF4:4b B@ F@2*">4`

D,(4@>":\>ZN P,>HD@& B@*(@H@&84 & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 & FJV,FH&J`V4N

>"P4@>":\>ZN/D,(4@>":\>ZN JR,$>ZN 2"&,*,>4bN & D"2&4&"`V4NFb FHD">"N".

13. IBD"&:,>4, B@ &@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&" R,D,2 AD@(D"<<J ?D(">42"P44

?$X,*4>,>>ZN ="P46 B@ BD4<,>,>4` 8@F<4R,F8@6 H,N>484 &@B:@H4:@ & 042>\ ^HJ o*@$D,>>J`
'e>,D":\>@6 !FF"<$:,,6 4>4P4"H4&J, >"BD"&:,>>J` >" F@2*">4, & D"2&4&"`V4NFb FHD">"N

De(4@>":\>ZN JR,$>ZN P,>HD@& & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 (F&b2">>Z, F ?D(">42"P4,6
?$X,*4>,>>ZN ="P46). % @F>@&J 8@>P,BP44 ^H4N P,>HD@& 2":@0,> (:"&>Z6 BD4>P4B, F@(:"F>@
8@H@D@<J RD,2&ZR"6>@ &"0>@, RH@$Z D"2&4&"`V4,Fb FHD">Z D"FB@:"(":4 F&@4<4 F@$FH&,>>Z<4

8"*D"<4, 4<,`V4<4 >,@$N@*4<J` B@*(@H@&8J & @$:"FH4 BD4<,>,>4b 8@F<4R,F8@6 >"J84 4 H,N>484,
& R"FH>@FH4, RH@$Z @>4 &:"*,:4 H,<4 BD48:"*>Z<4 2>">4b<4, 8@H@DZ, 4<,`H @H>@T,>4, 8 4N
>"P4@>":\>Z< BD@(D"<<"< D"2&4H4b, >"BD4<,D, & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b, FBJH>48@&@6
<,H,@D@:@(44 4 4FB@:\2@&">4b (,@(D"L4R,F84N 4>L@D<"P4@>>ZN F4FH,<, 8@F<4R,F84N FD,*FH& F&b24
4 LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84. 94T\ & ^H@< F:JR", D"2&4&"`V4,Fb FHD">Z F<@(JH

^LL,8H4&>@ F@*,6FH&@&"H\ D,T,>4` BD@$:,< D"P4@>":\>@(@ 4FB@:\2@&">4b @8DJ0"`V,6 FD,*Z 4

D,FJDF@& >" (:@$":\>@<, D,(4@>":\>@< 4 >"P4@>":\>@< JD@&>bN.

14. IR,$>Z6 P,>HD 8@F<4R,F8@6 >"J84 4 H,N>484 *:b !244 4 D"6@>" G4N@(@ @8,">" (F&b2">>Z6 F
?D(">42"P4,6 ?$X,*4>,>>ZN ="P46) $Z: F@2*"> & 3>*44 & >@b$D, 1995(@*". O,>HD 4<,,H JR,$>J`
$"2J & 3>*46F8@< 4>FH4HJH, *4FH">P4@>>@(@ 2@>*4D@&">4b (33)1) & (. ),ND"*J>. O,>HD 4FB@:\2J,H
4>LD"FHDJ8HJDJ 33)1 *:b BD@&,*,>4b 8JDF@& B@ *4FH">P4@>>@<J 2@>*4D@&">4` 4 '3E;
4>LD"FHDJ8HJDJ O,>HD" B@ BD4<,>,>4` 8@F<4R,F8@6 H,N>484 & !N<,*"$"*, - *:b BD@&,*,>4b 8JDF@&
B@ 8@F<4R,F84< FD,*FH&"< F&b24 4 FBJH>48@&@6 <,H,@D@:@(44; 4 4>LD"FHDJ8HJDJ :"$@D"H@D44

L424R,F84N 4FF:,*@&">46 & !N<,*"$"*, - *:b BD@&,*,>4b 8JDF@& B@ 8@F<4R,F84< >"J8"<.

15. #D"24:4b 4 ;,8F48" $Z:4 &Z$D">Z & 8"R,FH&, BD4>4<"`V4N FHD"> *:b D"2<,V,>4b

D,(4@>":\>@(@ IR,$>@(@ P,>HD" 8@F<4R,F8@6 >"J84 4 H,N>484 (F&b2">>@(@ F ?D(">42"P4,6

?$X,*4>,>>ZN ="P46) *:b 9"H4>F8@6 !<,D484 4 D"6@>" 7"D4$F8@(@ $"FF,6>". E@(:"T,>4, @

F@2*">44 O,>HD" $Z:@ B@*B4F">@ #D"24:4,6 4 ;,8F48@6 & <"DH, 1997(@*" 4 ,(@ H,8FH $Z:

D"FBD@FHD">,> FD,*4 &F,N (@FJ*"DFH&-R:,>@& & D,(4@>,, F H,< RH@$Z 2"DJR4H\Fb 4N B@**,D08@6.
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16. % >"FH@bV,, &D,<b 2"&,DT",HFb D,":42"P4b B:">@& B@ F@2*">4` H"8@(@ P,>HD" & 1"B"*>@6 !244

4 B@ @*>@<J H"8@<J P,>HDJ *:b LD">8@b2ZR>ZN 4 ">(:@b2ZR>ZN D,(4@>@& !LD484 F@@H&,HFH&,>>@ &

;"D@88@ 4 =4(,D44.

%%. 'DJBB"'DJBB" B@B@ JBD"&:,>4`JBD"&:,>4` *">>Z<4*">>Z<4 P,>HD@&P,>HD@&

17. % BD@(D"<<"N D"$@HZ 8"0*@(@ P,>HD" @F>@&>@, &>4<">4, $J*,H J*,:bH\Fb *4FH">P4@>>@<J

2@>*4D@&">4` 4 (,@(D"L4R,F84< 4>L@D<"P4@>>Z< F4FH,<"<,<,H@*"< BD4<,>,>4b <,H,@D@:@(4R,F84N
FBJH>48@&, 8@F<4R,F84< FD,*FH&"< F&b24 4 LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8,. % 8"0*@< P,>HD,
$J*,H H"80, FL@D<4D@&">" (DJBB" B@ JBD"&:,>4` *">>Z<4 ('I)), F&b2">>"b F F@@H&,HFH&J`V4<4
(:@$":\>Z<4 $"2"<4 *">>ZN, & P,:bN J*@&:,H&oD,>4b B@HD,$>@FH,6 P,>HD@& & *">>ZN. 'I) $J*JH

&ZB@:>bH\ F:,*J`V4, LJ>8P44: F$@D *">>ZN, &&@* F 8:"&4"HJDZ, BD@(D"<<4D@&">4,, JBD"&:,>4, 4
&,*,>4, L"6:@& *">>ZN, @$F:J04&">4, BD@(D"<< 4 "BB"D"H>ZN FD,*FH&. 7D@<, H@(@, & D"<8"N
BD@(D"<<Z D"$@HZ AD"8H48J<" B@&ZT,>>@, &>4<">4, J*,:b:@F\ <,H@*"< ">":42" *">>ZN & D"<8"N

F4FH,< 4 b2Z8@& 8@<B\`H,D>@(@ BD@(D"<<>@(@ @$,FB,R,>4b.

EE. E4FH,<ZE4FH,<Z 44 b2Z84b2Z84 8@<B\`H,D>@(@8@<B\`H,D>@(@ BD@(D"<<>@(@BD@(D"<<>@(@ @$,FB,R,>4b@$,FB,R,>4b

18. % B,D4@* F 70-N 4 *@ F,D,*4>Z 80-N (@*@& $Z: *@FH4(>JH @F@$,>>@ 2>"R4H,:\>Z6 BD@(D,FF &
@$:"FH4 BD4<,>,>4b ]%; *:b BD@&,*,>4b >"JR>ZN D"FR,H@&. G,N>@:@(4b T"(>J:" @H @*4>@R>ZN

8@<B\`H,D@& & J>4&,DF4H,HF84N (@D@*8"N *@ T4D@8@ BD4<,>b,<ZN <4>4-8@<B\`H,D@& (D"$@R4,
FH">P44) 4 B,DF@>":\>ZN 8@<B\`H,D@& (A7). %<,FH, F H,< @HFJHFH&@&":" >,6HD":\>"b b2Z8@&"b FD,*",
& 8@H@D@6 >"JR>@, BD@(D"<<4D@&">4, <@0>@ $Z:@ $Z @FJV,FH&:bH\ >" :`$@< 4<,`V,<Fb

8@<B\`H,D>@< b2Z8,. E H,N B@D & @$:"FH4 BD4<,>,>4b ]%; *:b >"JR>ZN P,:,6 FH": *@<4>4D@&"H\

Db* b2Z8@& BD@(D"<<4D@&">4b 4 &F, $@:\T,, R4F:@ JR,>ZN FH":4 4FB@:\2@&"H\ b2Z8 4>H,D"8H4&>@(@

JBD"&:,>4b *">>Z<4 (IDL), Mathematica4 ">":@(4R>Z< @$D"2@< 4>H,(D4D@&">>Z, H@H":\>Z, FD,*Z.
7D@<, H@(@, B@FH@b>>@ F@&,DT,>FH&J`HFb H"84, b2Z84 BD@(D"<<4D@&">4b, 8"8 Fortran,F H,< RH@$Z
B@:JR4H\ 8@* B"D"::,:\>@6 @$D"$@H84 *">>ZN >" 8@<B\`H,D"N F >,F8@:\84<4 BD@P,FF@D"<4.
3>H,(D4D@&">>Z, 8@<B:,8F>Z, 8@>L4(JD"P44 F@FH@bH 42 b2Z8@& BD@(D"<<4D@&">4b $@:,, &ZF@8@(@

JD@&>b. % 8@>,R>@< FR,H, IDL, Mathematica4 Fortran 90 (*@B@:>b,<Z, R4F:@&Z<4 8@*"<4) &Z*&4>J:4F\
& Db* b2Z8@& BD@(D"<<4D@&">4b @H>@F4H,:\>@ &ZF@8@(@ JD@&>b.

D. a2Z8a2Z8 4>H,D"8H4&>@(@4>H,D"8H4&>@(@ JBD"&:,>4bJBD"&:,>4b *">>Z<4*">>Z<4

19. IDL b&:b,HFb 2"8@>R,>>@6 8@<<J>48"P4@>>@-&ZR4F:4H,:\>@6 FD,*@6 *:b 4>H,D"8H4&>@(@

">":42" 4 &42J":42"P44 *">>ZN, @$X,*4>bb & F,$, <@V>Z6, <"HD4R>Z6 b2Z8 4 @$X,<>Z6

<"H,<"H4R,F846 ">":42 4 <,H@*Z (D"L4R,F8@(@ 42@$D"0,>4b. AD@(D"<<4D@&">4, >" b2Z8, Fortran4:4
E F 4FB@:\2@&">4,< IDL B@2&@:b,H & H,R,>4, >,F8@:\84N R"F@& &ZB@:>4H\ 2"*"R4, HD,$@&"&T4, >, @*4>
*,>\ 4 >, @*>J >,*,:` BD@(D"<<4D@&">4b F 4FB@:\2@&">4,< HD"*4P4@>>ZN b2Z8@&. A@:\2@&"H,:4
<@(JH 42JR"H\ *">>Z, 4>H,D"8H4&>@ F 4FB@:\2@&">4,< 8@<">* IDL, " 2"H,< F@2*"&"H\ F@&,DT,>>Z,
BD48:"*>Z, F4FH,<Z BJH,< F@FH"&:,>4b BD@(D"<< >" IDL.

20. IDL 4<,,H F:,*J`V4, BD,4<JV,FH&":

") IDL b&:b,HFb 2"8@>R,>>Z<, FHDJ8HJD>Z< b2Z8@<, 8@H@DZ6 <@0,H 4FB@:\2@&"H\Fb 8"8
4>H,D"8H4&>@, H"8 4 *:b F@2*">4b F:@0>ZN LJ>8P46, BD@P,*JD 4 BD48:"*>@(@ BD4<,>,>4b;

b) @B,D"H@DZ 4 LJ>8P44 2"*,6FH&@&">Z B@ &F,<J <"HD4R>@<J Db*J ($,2 4FB@:\2@&">4b
8@>HJD@&), RH@ JBD@V",H 4>H,D"8H4&>Z6 ">":42 4 F@8D"V",H &D,<b BD@(D"<<4D@&">4b;

F) <@<,>H":\>@, F@FH"&:,>4, 4 4FB@:>,>4, 8@<">* IDL @$,FB,R4&",H B@FH@b>>J` @$D"H>J`
F&b2\ 4 BD"8H4R,F8@, &2"4<@*,6FH&4,;
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d) $ZFHD@, B@FHD@,>4, *&JN<,D>@(@ (D"L4R,F8@(@ 42@$D"0,>4b,B@FHD@,>4,<>@(@D"2<,D>@(@
(D"L4R,F8@(@ 42@$D"0,>4b, &42J":42"P4b H@<", 42@$D"0,>4, >" ^8D">, 4 ">4<"P4b B@2&@:b`H
>"$:`*"H\ D,2J:\H"HZ D"FR,H@& >,2"<,*:4H,:\>@;

e) 4<,`HFb <>@(@R4F:,>>Z, FH">*"DH>Z, BD@(D"<<Z R4F:@&@(@ 4 FH"H4FH4R,F8@(@ ">":42",
& H@< R4F:, R4F:@&Z, ":(@D4H<Z, *:b ">":42" 4 <@*,:4D@&">4b *">>ZN;

f) (4$84, FD,*FH&" &&@*"/&Z&@*" IDL B@2&@:b`H FR4HZ&"H\ :`$@6 "$@>,>HF846 L@D<"H

*">>ZN. A@**,D08" @8"2Z&",HFb H"80, @$V4< FH">*"DH"< 42@$D"0,>46 (&8:`R"b BMP, GIF, JPEG)
4 >"JR>Z< L@D<"H@< *">>ZN (EDF, HDF 4 NetCDF);

g) JFHD@6FH&" IDL <@(JH 4FB@:\2@&"H\Fb *:b @B,D"H4&>@(@ F@2*">4b <>@(@B:"HL@D<>ZN

(D"L4R,F84N 4>H,DL,6F@& B@:\2@&"H,:b *:b BD@(D"<< IDL;

h) BD@(D"<<Z IDL LJ>8P4@>4DJ`H @*4>"8@&@ &@ &F,N B@**,D04&",<ZN B:"HL@D<"N

(F4FH,<Z UNIX, VMS, Microsoft Windows4Mackintosh)F >,2>"R4H,:\>@6 <@*4L48"P4,6 4:4 $,2 H"8@&@6.
G"8"b (4$8@FH\ BD4<,>,>4b B@2&@:b,H @$F:J04&"H\ P,:Z6 Db* D"2:4R>ZN 8@<B\`H,D@&; 4

i) FJV,FH&J`V4, FH">*"DH>Z BD@(D"<<Z Fortran4 C <@(JH $ZH\ "8H4&>@ F@,*4>,>Z F IDL
*:b @$,FB,R,>4b *@B@:>4H,:\>@6 FB,P4":424D@&">>@6 LJ>8P4@>":\>@FH4. 7D@<, H@(@, BD@(D"<<Z
E 4 Fortran<@(JH &Z2Z&"H\ ":(@D4H<Z IDL & 8"R,FH&, $4$:4@H,84 FH">*"DH>@6 B@*BD@(D"<<Z 4:4

42@$D"0,>4b.

E. ',@(D"L4R,F8"b',@(D"L4R,F8"b 4>L@D<"P4@>>"b4>L@D<"P4@>>"b F4FH,<"F4FH,<" 44 F4FH,<"F4FH,<" @$D"$@H84@$D"$@H84 42@$D"0,>4642@$D"0,>46,
B@:JR,>>ZNB@:JR,>>ZN FF B@<@V\`B@<@V\` *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b

21. ]H" F4FH,<" - EAC3=' - @$X,*4>b,H >@&,6TJ` '3E 4 F4FH,<J @$D"$@H84 42@$D"0,>46,
B@:JR,>>ZN F B@<@V\` *4FH">P4@>>@(@ 2@>*4D@&">4b, &8:`R"`VJ` <@*,:\ *">>ZN,
@D4,>H4D@&">>J` >" 8@>8D,H>Z6 @$X,8H, 8@H@D"b B@2&@:b,H 4>H,(D4D@&"H\ D"FHD@&Z, 4 &,8H@D>Z,
BD,*FH"&:,>4b *">>ZN & ,*4>@6 FD,*,. EAC3=' D"2D"$@H": 3=A+ BD4 F@*,6FH&44 #D"24:\F8@(@

"(,>HFH&" F,:\F8@N@2b6FH&,>>ZN 4FF:,*@&">46 (];#C!A!), @H*,:,>4b "!6-#4-]<" & #D"24:44,
7@<4FF44 B@ 8@@D*4>"P44 F4FH,<Z>"$:`*,>4b 2"!<"2@>8@6 (EE/SIVAM) 4="P4@>":\>@(@ "(,>HFH&"
>"JR>@-4FF:,*@&"H,:\F84N 4 8@>FHDJ8H@DF84N D"$@H (=!=7C). EAC3=' 4FB@:\2J,HFb & #D"24:44 *:b
D,":42"P44 F:,*J`V4N &"0>ZN BD@,8H@&: *@:(@FD@R>"b @P,>8" BD@P,FF" @$,2:,F,>4b HD@B4R,F84N
:,F@& !<"2@>84; ^8@:@(@-^8@>@<4R,F8"b 2@>4D@&">4, H,DD4H@D44 #D"24:44; 4 >"P4@>":\>"b $"2"
*">>ZN @ B@R&"N.

22. 7 >,8@H@DZ< HD"*4P4@>>Z< <,H@*"< @$D"$@H84 *">>ZN, 8@H@DZ, B@**,D04&",H EAC3=',
@H>@FbHFb F:,*J`V4,:

") @$D"$@H8" 42@$D"0,>46: D,(4FHD"P4b, F@FH"&:,>4, <@2"484, B@&ZT,>4, 8"R,FH&"

42@$D"0,>46,L4:\HD"P4b 42@$D"0,>46,BD,@$D"2@&">4, @F>@&>ZN 8@<B@>,>H@&H!E, "D4L<,H4R,F84,
@B,D"P44, B48F,:\>Z6 8:"FF4L48"H@D F <"8F4<":\>@6 FH,B,>\` H@R>@FH4;

b) P4LD@&@, <@*,:4D@&">4, <,FH>@FH4: >">,F,>4, 8@@D*4>"H>@6 F,H84, D,:\,L>@,

(D"L@B@FHD@,>4,, 8"DHZ J8:@>@&/^8FB@24P44 F8:@>@&, HD,ND"2<,D>"b &42J":42"P4b;

F) H,<"H4R,F84, 4 8"*"FHD@&Z, 8"DHZ: P4LD@&@, 8@*4D@&">4,, D,*"8H4D@&">4,, @BD,*,:,>4,
H@B@:@(4R,F84N F&@6FH&, BD,@$D"2@&">4, D"FHD" & &,8H@D 4 >"@$@D@H, F@FH"&:,>4, <@2"484;

d) 2"BD@F $"2Z *">>ZN 4 BD,*FH"&:,>4, *">>ZN @ 8@F<4R,F8@< BD@FHD">FH&,;

,) B@**,D08" 14 8"DH@(D"L4R,F84N BD@,8P46;
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f) 4<B@DH/^8FB@DH & L@D<"HZ ARS/INFO, DXF, ASCII, RAW4 TIFF; 4

g) F@2*">4, 8"DHZ WYSIWYG (F $4$:4@H,8@6 F4<&@:@&).
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23. EAC3=' @$,FB,R4&",H >,8@H@DZ, 4>>@&"P4@>>Z, N"D"8H,D4FH484 4 <,H@*Z, & R"FH>@FH4:

") 4>H,DL,6F >" $"2, <,>`, BD,*FH"&:b`V46 ,*4>J` FD,*J *:b D"2>@@$D"2>ZN

(,@(D"L4R,F84N *">>ZN;

b) <,H@*Z F,(<,>H"P44 4 8:"FF4L48"H@DZ B@ D"6@>"< (>,JBD"&:b,<Z, 4 JBD"&:b,<Z,);

F) &@FFH">@&:,>4, 42@$D"0,>46 9]=)E!G 4 FBJH>48" >"$:`*,>4b 1,<:4 (EA?G);

d) D"2:4R>Z, <@*,:4 B@:JR,>4b 42@$D"0,>46 F B@<@V\` *4FH">P4@>>@(@ 2@>*4D@&">4b;

,) BD4<,>,>4, <,H@*@& ;"D8@&F8@(@ *:b B@F:,*J`V,6 8:"FF4L48"P44 42@$D"0,>46;

f) @$D"$@H8" D"*4@:@8"P4@>>ZN 42@$D"0,>46;

g) (,>,D4D@&">4, HD,J(@:\>ZN F,H@8 F @(D">4R,>4b<4; 4

h) b2Z8 (,@(D"L4R,F8@(@ ">":42" F @D4,>H"P4,6 >" @$X,8H.

24. % 4>H,D,F"N D"FT4D,>4b 4FB@:\2@&">4b 4 D"FBD@FHD">,>4b <,H@*@& *4FH">P4@>>@(@

2@>*4D@&">4b 4 '3E *:b &F, $@:\T,(@ R4F:" B@:\2@&"H,:,6 $,FB:"H>@ D"FBD@FHD">b,HFb BD@(D"<<>@,

@$,FB,R,>4, SPRING (http://sputnik.dpi.inpe.br/spring).% >"FH@bV,, &D,<b SPRING B@**,D04&",H

F:,*J`V4, @B,D"P4@>>Z, F4FH,<Z UNIX: AIX 3.2.5, HP-UX 9.0, IRIX 4.0, Linux 2.0, Solaris 2.54
Solarisx86 2.5.% >"FH@bV,, &D,<b 3=A+ D"$@H",H >"* F@2*">4,< *@8J<,>H4D@&">>@(@ 4FN@*>@(@ 8@*"
>" B@:>@FH\` ">(:46F8@< b2Z8, *:b SPRING& F,H4 "3>H,D>,H" B@ :4>44 @$V,6 BJ$:4R>@6 :4P,>244
GNU 4 >"* &,DF4,6 *:b B:"HL@D< FreeBSD, Windows 954 Windows NT.

F. E4FH,<"E4FH,<" ">":42"">":42" "FHD@>@<4R,F84N"FHD@>@<4R,F84N *">>ZN*">>ZN 44 @$D"$@H84@$D"$@H84

42@$D"0,>4642@$D"0,>46

25. ;`>N,>F8"b F4FH,<" ">":42" *">>ZN (;3)!E) & +&D@B,6F8@6 `0>@6 @$F,D&"H@D44 (+_?)
BD42&">" @$:,(R4H\ 4>H,(D4D@&">4, F:@0>ZN ">":4H4R,F84N ":(@D4H<@&, " H"80, @$,FB,R4H\ $@:\TJ`
(4$8@FH\ & 4FB@:\2@&">44 4>H,D"8H4&>@(@ D,04<" 4 F@2*">44 8@>8D,H>ZN BD@P,*JD *:b B@:\2@&"H,:,6

>" @F>@&, $"2@&ZN $:@8@&. ;3)!E *@FHJB>" H"80, & F,H4 "3>H,D>,H" (http://www.eso.org/research/data-
man/data-proc/systems/esomidas/midas.html).

26. % @F>@&, B,D&@(@ BD,*:@0,>4b @ D"2D"$@H8, ;3)!E, 8@H@D@, B@b&4:@F\ & 8@>P, 1980(@*",
4FB@:\2@&":4F\ 4*,4 BD@,8H" E@,*4>,>>@(@ 7@D@:,&FH&" %,:48@$D4H">44 4 E,&,D>@6 3D:">*44 B@*

>"2&">4,< STARLINK *:b @BD,*,:,>4b <,0BD@(D"<<>ZN FD,*FH& F@BDb0,>4b. % >"FH@bV,6 &,DF44,
B@b&4&T,6Fb & 1984(@*J, 4FB@:\2J,HFb ">":@(4R>"b 8@>P,BP4b 4>H,DL,6F@& BD48:"*>ZN BD@(D"<<,
@*>"8@ F D"FT4D,>4,< *@ >@&ZN FH">*"DH>ZN 4>H,DL,6F@&, 8@H@DZ, 4<,`H $@:,, T4D@8J` $"2J.

27. A,D&@>"R":\>Z6 &"D4">H ;3)!E $Z: F*,:"> >" @F>@&, F4FH,<Z DEC/VMS & >"R":, 80-N (@*@&.
%<,FH, F H,< & 8@>P, 80-N (@*@& & D,2J:\H"H, H@(@, RH@ >"JR>Z, 8DJ(4 BD42>":4 UNIX & 8"R,FH&,

FH">*"DH>@6 @B,D"P4@>>@6 F4FH,<Z 4 RH@ $Z:4 &>,*D,>Z D"$@R4, FH">P44, F4FH,<" $Z:" &
2>"R4H,:\>@6 FH,B,>4 B,D,D"$@H">" 4 & >"FH@bV,, &D,<b JFH">"&:4&",HFb >" F"<ZN D"2:4R>ZN

8@<B\`H,D"N, >" 8@H@DZN & 8"R,FH&, @B,D"P4@>>@6 F4FH,<Z 4FB@:\2J,HFb :4$@ DEC/VMS,:4$@ @*4>
42 &"D4">H@& UNIX.

1. G,N>4R,F84,G,N>4R,F84, N"D"8H,D4FH484N"D"8H,D4FH484 F4FH,<ZF4FH,<Z ;3)!E;3)!E

28. AD4 D"2D"$@H8, ;3)!E JR4HZ&":Fb Db* @F>@&>ZN HD,$@&">46, @$,FB,R4&"`V4N *":\>,6T,,
D"2&4H4, F4FH,<Z, & R"FH>@FH4:
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") <@*J:\>@, BD@,8H4D@&">4,, @$:,(R"`V,, "*"BH"P4` 8 D"2:4R>Z< FD,*"<;

b) HD">FB@DH"$,:\>@FH\, @$,FB,R4&"`VJ` JFH">@&8J ;3)!E >" D"2:4R>ZN 8@<B\`H,D"N;

F) 4FB@:\2@&">4, H"84N FH">*"DH@&, 8"8 b2Z84 BD@(D"<<4D@&">4b Fortran 4 C, 4

F4FH,<" X-Window. 3FB@:\2@&">4, FH">*"DH>ZN b2Z8@& BD@(D"<<4D@&">4b B@2&@:b,H 4FB@:\2@&"H\
FD,*FH&" !AAE 4 @$:,(R",H B,D,N@* 8 8@*4D@&">4`, @D4,>H4D@&">>@<J >" @$X,8H;

d) JBD@V,>>@, BD@(D"<<4D@&">4, BJH,< @$,FB,R,>4b BD@FHZN BD@(D"<< F@BDb0,>4b *:b

B@:JR,>4b *@FHJB" 8 *">>Z< 4 BJH,< @$,FB,R,>4b (4$8@(@ b2Z8" JBD"&:,>4b;

,) @H8DZH"b FN,<", 8@H@D"b B@2&@:b,H $,FBD,BbHFH&,>>@ *@B@:>bH\ FB,P4":\>@, BD@(D"<<>@,
@$,FB,R,>4,, D"2D"$@H">>@, & *DJ(4N 4>FH4HJH"N.

2. ?F>@&>Z,?F>@&>Z, 8@>L4(JD"P448@>L4(JD"P44 44 N"D"8H,D4FH484N"D"8H,D4FH484

29. #"2@&"b F4FH,<" $Z:" D"2D"$@H">" *:b 4FB@:\2@&">4b >" @*>@< 8@<B\`H,D, F F@@H&,HFH&J`V4<4

B,D4L,D46>Z<4 FD,*FH&"<4. ?>" F@FH@4H 42 F:,*J`V4N HD,N R"FH,6: <@>4H@D, BD48:"*>Z,
BD@(D"<<Z 4 4>H,DL,6FZ. ;@>4H@D ;3)!E &8:`R",H 4>H,DL,6F B@:\2@&"H,:b, FH">*"DH>Z,
BD@(D"<<Z *:b &ZB@:>,>4b 2"*"R 4 :@8":\>Z, B,D,<,>>Z,. ;3)!E JBD"&:b,HFb F B@<@V\` 8@<">*.
%2"4<@*,6FH&4, B@:\2@&"H,:b 4 B:">4D@&">4, BD@P,FF@& *:b &ZB@:>,>4b 8@<">* @FJV,FH&:b,HFb R,D,2

<@>4H@D. ;@>4H@D 4<,,H F:,*J`V4, LJ>8P44:

") &Z&@*4H\ >" ^8D"> D"2:4R>@(@ JD@&>b 4>L@D<"P4` & B@<@V\ B@:\2@&"H,:` & D,":\>@<

<"FTH"$, &D,<,>4;

b) D,(4FHD4D@&"H\ &F, @B,D"P44 & H,R,>4, @*>@(@ F,">F" D"$@HZ;

F) F:J04H\ & 8"R,FH&, 4>H,DBD,H"H@D" 8@<">*;

d) BD,@$D"2@&Z&"H\ &N@*>Z, FHD@84 *:b D"FB@2>">4b @BD,*,:b,<ZN B@:\2@&"H,:,< F4<&@:@&

4 JBD@V,>4b >J<,D"P44 8@<">* 4 $JLL,D42"P44 4 H.*. 4;

,) 4FB@:>bH\ BD48:"*>Z, BD@(D"<<Z >" JD@&>, B@*BD@P,FF".

30. ;3)!E b&:b,HFb <J:\H4BD@P,FF@D>@6 F4FH,<@6. % >,6 L"8H4R,F84, @B,D"P44 F *">>Z<4

&ZB@:>b`H BD48:"*>Z, BD@(D"<<Z. ?>4 <@(JH $ZH\ >"B4F">Z >" FH">*"DH>@< b2Z8, Fortran77, C,4:4
>" b2Z8, JBD"&:,>4b;3)!E. %F, &2"4<@*,6FH&4, *@:0>@ BD@N@*4H\ R,D,2 <@>4H@D 4 @FJV,FH&:bH\Fb
>" @F>@&, 8:`R,&ZN F:@& 4 *,F8D4BH@D@& $4H@&ZN FHD@8. KJ>8P44 BD48:"*>ZN BD@(D"<< ;3)!E
B@*,:,>Z >" >,F8@:\8@ JD@&>,6 2>"R4<@FH4; &ZFT46 JD@&,>\ - ^H@ @F>@&>Z, 4:4 8:`R,&Z,

BD48:"*>Z, BD@(D"<<Z, $,2 8@H@DZN @$D"$@H8" 42@$D"0,>46 BD"8H4R,F84 >,&@2<@0>". 7:`R,&Z,
BD48:"*>Z, BD@(D"<<Z @H&,R"`H 2" F:,*J`V4, LJ>8P44:

") BD@F<@HD 42@$D"0,>46 >" ^8D">, - F@FH@4H 42 &F,N @$ZR>ZN LJ>8P46, BD4FJV4N
F@&,DT,>>@6 F4FH,<, @$D"$@H84 42@$D"0,>46, H"84N, 8"8 &Z&@* >" ^8D"> 4 FR4HZ&">4, *">>ZN &
B@:>@^8D">>@< 4:4 B@:4^8D">>@< D,04<,, @FJV,FH&:,>4, F B@<@V\` 8JDF@D" LJ>8P46 42<,>,>4b
<"FTH"$" 42@$D"0,>4b 4 BD@8DJH84, 42<,>,>4, BD@F<@HD@&ZN H"$:4P, <,DP">4, 4 H.*. ?F>@&>Z<
^:,<,>H@< ^H@(@ B"8,H" b&:b,HFb $4$:4@H,8" F@BDb0,>4b 42@$D"0,>46 >" ^8D">, (E3]);

b) (D"L4R,F846 *4FB:,6 - @$,FB,R4&",H LJ>8P4@>":\>@FH\,>,@$N@*4<J` *:b BD,*FH"&:,>4b
*">>ZN & (D"L4R,F8@6 L@D<,, " H"80, BD,*&"D4H,:\>J` @$D"$@H8J *">>ZN & 4>H,D"8H4&>@< D,04<,.
'D"L4R,F84, FD,*FH&" BD,*FH"&:,>Z & &4*, "&H@>@<>@(@ B"8,H" BD@(D"<<, @F>@&">>@(@ >" (D"L4R,F8@6
$4$:4@H,8, !FHD@>,H ('#!);
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F) @$V"b @$D"$@H8" 42@$D"0,>46 - &8:`R",H H"84, H4B4R>Z, "D4L<,H4R,F84, @B,D"P44, 8"8
L4:\HD"P4b, &@FFH">@&:,>4, *4F8D,H424D@&">>@(@ F4(>":", 4>H,DB@:bP4b, &D"V,>4,,
&Z*,:,>4,/&FH"&8", #AK 4 H.*.;

d) F4FH,<" H"$:4R>ZN L"6:@& - @$,FB,R4&",H B@:>Z6 >"$@D LJ>8P46 *:b @$D"$@H84

H"$:4R>ZN *">>ZN. 7 ^H4< LJ>8P4b< @H>@F4HFb FR4HZ&">4,, 2"B4F\, D,*"8H4D@&">4,, B@4F8,
F@DH4D@&8", D,(D,FF4b 4 H.*.;

,) JFH">@&@R>Z6 B"8,H - @$,FB,R4&",H >,@$N@*4<Z, FD,*FH&" *:b JFH">@&84 >,:4>,6>ZN
LJ>8P46 4 <@*,:4D@&">4b D"FBD,*,:,>4b *">>ZN & H"$:4R>@< 4 (D"L4R,F8@< L@D<"H,;

f) *">>Z, %/% - *:b B,D,*"R4 *">>ZN F :,>HZ 4:4 *4F8" 4 >" >4N.

31. 3>H,DL,6FZ F@,*4>b`H BD48:"*>Z, BD@(D"<<Z F <@>4H@D@< 4 @BD,*,:b`H &@2<@0>@,

&2"4<@*,6FH&4, F BD48:"*>Z<4 BD@(D"<<"<4 4 <@>4H@D@<. 3FB@:\2J,HFb *@B@:>4H,:\>Z6 JD@&,>\
*:b F@BDb0,>4b F"<@6 F4FH,<Z ;3)!E F (:"&>@6 @B,D"P4@>>@6 F4FH,<@6. ]H@H >42T46 JD@&,>\
F@BDb0,>4b >, 4FB@:\2J,HFb *:b BD48:"*>ZN BD@(D"<<. % @F>@&J ;3)!E 2":@0,>Z HD4 &4*" @$V4N
4>H,DL,6F@&, 8@H@DZ, @$,FB,R4&"`H BD@FH@, 4>H,(D4D@&">4, BD48:"*>ZN BD@(D"<< & F4FH,<J

;3)!E, " 4<,>>@: ") "FH">*"DH>Z, 4>H,DL,6FZ" - *:b @$V,(@ *@FHJB" 8 %/% 4 42@$D"0,>4`;
b) "H"$:4R>Z, 4>H,DL,6FZ" - *:b *@FHJB" 8 H"$:4R>Z< FHDJ8HJD"<; F) "(D"L4R,F84, 4>H,DL,6FZ" -
*:b F&@$@*>@(@ &8:`R,>4b (D"L4R,F8@(@ BD,*FH"&:,>4b FHDJ8HJD *">>ZN ;3)!E. ):b @$,FB,R,>4b
B@DH"H4&>@6 F4FH,<Z 4FB@:\2J,HFb Db* BD@(D"<<?E *:b 2"V4HZ;3)!E @H :@8":\>@6 @B,D"P4@>>@6

F4FH,<Z.

a2Z8 8@<">* ;3)!E

32. a2Z8 8@<">* ;3)!E,;EL, @$,FB,R4&",H FD,*FH&" *:b F@2*">4b F:@0>ZN BD@P,*JD 8@<">* >"
@F>@&, FJV,FH&J`V4N 8@<">*. A@F8@:\8J &F, BD48:"*>Z, BD@(D"<<Z B@:JR"`H F&@4 B"D"<,HDZ R,D,2
>"$@D FH">*"DH>ZN 4>H,DL,6F@&, RD,2&ZR"6>@ :,(8@ @$X,*4>4H\ 8@<">*Z, 8"0*"b 42 8@H@DZN
4FB@:\2J,H D,2J:\H"HZ BD,*Z*JV,6 8@<">*Z. G"8, 2" 4F8:`R,>4,< F4FH,<>ZN 8@<">*, &F, 8@<">*Z
;3)!E b&:b`HFb BD@P,*JD"<4 ;CL. % P,:@< ;EL @$,FB,R4&",H F:,*J`V4, @F>@&>Z,

N"D"8H,D4FH484 b2Z8" BD@(D"<<4D@&">4b: @BD,*,:,>4, B"D"<,HD@&, @D(">42"P44 P48:@&, JF:@&>Z,
JH&,D0*,>4b 4 &,H&:,>4,, (:@$":\>Z,/:@8":\>Z, B,D,<,>>Z,, &Z2@&Z BD@P,*JDZ (H"80, D,8JD,>H>Z,)
F B"D"<,HD"<4 4 &FHD@,>>Z, LJ>8P44. ;CL b&:b,HFb 4>H,DBD,H4DJ`V4< b2Z8@<, RH@ @2>"R",H, RH@
& D"<8"N 8"8@6-:4$@ BD@P,*JDZ &@2<@0>@ @BD,*,:,>4, :@8":\>ZN B,D,<,>>ZN 4 RH@ *@

@FJV,FH&:,>4b BD@P,*JDZ ;CL >, HD,$J`HFb @B,D"P44 8@<B4:bP44 4 F&b2Z&">4b.

33. ]:,<,>HZ *">>ZN & F4FH,<, ;3)!E <@0>@ D"2*,:4H\ >" >,F8@:\8@ (DJBB:

") $:@84 *">>ZN - <"FF4&Z *">>ZN, 8@H@DZ, 4<,`H ,*4>@@$D"2>J` &Z$@D8J, >"BD4<,D
42@$D"0,>4b 4:4 FB,8HDZ. ;@(JH B@**,D04&"H\Fb *@ 16 D"2<,D@&; &<,FH, F H,< $@:\T4>FH&@

BD48:"*>ZN 2"*"R @(D">4R,>@ *&J<b;

b) H"$:4PZ - B@*$@D8" D"2:4R>ZN *">>ZN B@ 8@:@>8"< 4 Db*"<;

F) *,F8D4BH@DZ - B,D,<,>>Z,, F&b2">>Z, F @$V,6 $"2@6 *">>ZN, >"BD4<,D, $:@84 *">>ZN 4
H"$:4PZ. ?>4 4FB@:\2J`HFb *:b B@*D@$>@(@ @B4F">4b *">>ZN;

d) 8:`R,&Z, F:@&" - B,D,<,>>Z,, F&b2">>Z, F BD@P,FF"<4 4:4 F,">F"<4. ?>4 ">":@(4R>Z
*,F8D4BH@D"< 4 4FB@:\2J`HFb (:"&>Z< @$D"2@< *:b B,D,*"R4 4>L@D<"P44<,0*J 2"*"R"<4 4 8@>HD@:b

2" >4<4;
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,) 8"H":@(4 - F@*,D0"H B,D,R>4 $:@8@& *">>ZN, H"$:4P 4:4 JFH">@&@R>ZN L"6:@& & P,:bN
(DJBB4D@&">4b *">>ZN.

AD4<,R">4bAD4<,R">4b

1E<. )@8:"* &H@D@6 7@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FF:,*@&">4` 4

4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN, %,>", 9-21 "&(JFH" 1982(@*"
(A/CONF.101/104 Corr.14 2), R"FH\ I, D"2*,: III.F, BJ>8H 430.

2?L4P4":\>Z, @HR,HZ ',>,D":\>@6 8@>L,D,>P44, BbH\*,FbH B,D&"b F,FF4b, )@B@:>,>4, 20
(A/51/20),D"2*,: II.B, BJ>8H 39.


