Departamento
de Informatica

IS
Y&Y'( )" *++,



"$&.(/ )" #&O1/ %2"(3/# 4$) $2("#"4&S)

5 )#6/2-148  #&01/  %2"(3/#/4$) )
"2$(&$7"4& )" 48 (708&/6% ) "4&( )"

1946/$# $&S$H# " )$ $&%(";$ )$ 4/3"(#)$)"
V- ) $(E<S 67 (=%HI& 2$(6/$- 25(
'&"4>1 ) 1($% )" $62$(- "7 /946/$ )$

72%8&$>! @

[-1$4" ) # $4& # $679)

| H# S
%&%6'( )" *++,



/6 B



#&" &($'$-? TH(6$ 8/7)" %7$ D (4%)$)" =%$&( $4#" % 7% )$# 8SH"#
TSI 172 (&$4&"# )$ 7/4?F 3NS@ % $2( 3"/&$( "##" "#2$ > 2$($ $1($)"6"( $
&) #=%"B)/("&S % /4)/("8&$7"4&"B 6 4&(/'%<($7 4"#8 D (43)$@

(71(S$7"4&"B $1($)"> $ "%H#B 2 ( "#&$( 2('#'4&" "7 & \# #
7 748 #)$ 7/42$ 3)$@

#T"%# 2$/#B -T/(" 34"B 2 (&%) =%"8/"$72(  7/7B2"- $2/
" [46"4&)3 )% ($4&" & )$ 7/42$ 3/)$ $6$)97/6$B " 2"- $7 (" 6$(/4? 4 =%$-
#T72(" 7" 2( 2 (6/ 4($7@

# 7"%# 2( 8"## ("#)$ 1($)%$>! B =%" 7%/& 6 4&(/%<( $7 2$($ 7/47$
8 (7$>1 2( 8/## 4$-" 2" # "A#IA$T A& # 3% # #@

7142% (I"4&3) ($B /-1$4" ) # $4& # $67$)B 2"-$ 6 4 8/$4>$B 2"-$
YV6$>1 B " 2 (6 7T2$(&/-25( #%6$ ":2"(/946/$# " "AHIASTA & # =%" 8 ($7 )"
1(34)" 172 (&E46/$ 2%(3 $ ("$-/;$>! )"#&" &($$-? @

# 7"%H 1($4)"# " 3"0$)"/(# ST/L#) 6%(#H B (&2%( B $&(/ &$B $/B
7B #F 163()B 1(B $/ $(6$B /6%() " $ &) # # %&(#B 41 74 #
172 (8$4&"H#B 2"-$ $DY%)$ 4 # 7 7"4& # )IB<6"I# " 2"- # |A"H=%"6<3"l# 7 7"4& #
)" 6 72842 (IHT " )"#6 4&($>! )%(34&" 6%(# @

HT'%H6-"1$#) $ B "4$&$B ?$<#B ?2$G#'B $(6 "-$B ")3$4B
$4/"-B "$4)(B "L/#B -G##4B (%4 B (/#3$-)B $4 /-B 2" $6-2/7"4& "
2"-$6 72("4#! @

8/4$-7"48"B $ & ) # $=%"-"#B =%" )" $-1%7$ 8 (7$B 64&(/'%<($7 6 7
)'#'43 -3/7"4& )'H&" &($'$-? @



H&" &($'$-? $2("H'4&$ 2(D"& )'#'43-3)) )%($4&"  2'(<) )"
"#801/ 4 $ 1% ($&( )" "64-1LSH 2%($ 4 #4 /(8% "
HE&SE<HRIOSD "A&(" # T'#'# )" $(- " %&W'( )" *++@ 2(D"& 6 A#H&" 4%
/48"1($>! )$ 43 6$7)$ )" /4&"(B$6" I#%S- ) H&'TS $-6% -$) ($
HE&S&<H&IOS 67 #'% 4K6-"B 67 &$T'F7 4% ("7 )"-$1" 7 " [72-"7"4&$>!
)4 3# "TUAKH BH%SIH )$ 14&"(8$6" 3H%NS-B 4)' $ T'#T$ 8 (4"6" %7
$7'"48" 1(08/6 )" T$4I2%-$>1 3/H%S$- )" 6 72 4"4&"# =%"  ("2("#H'4&ST $#
2'($>L"H# " $ #'=MOA6/$ ) # 2$## # )" %T$ $A0-/#" "HESEHEI6$@

N $3$B (1($7$>! /#%$-B 4#/4 5 H&EAG/ISB #&$&468@



$ %
& (
@ @ D'Y3 EEEEEEC0ECECEEREEEEEEEELECECELCOCERAE
@*@ %#&/8/6$&/35 @ @@ @@ @ @ @ @E@E@E@ @@ @O@OA @@ @@@@OAEE
@AQ(I34/$>! ) "$8.( @@@@E@ QO Q0 ECECEEEEEEREEEEEERAEAER
‘4 )
@ @ 468 #)" 42'(836' @@@QQQEEEERAAQECEEAAAQEEERAAAQEEAAQ
@@ (187> /#%$-@@@ Q000 Q0 BBEA
@@ @ 178> %S €SS 444 @@ @00 CEECEEEEEARERERAERAE A QA

AQ @ H&"T$ $-6%-3) ($ #&$&<H&IE$Q@O@QQQEPRCAEPRCAEPRPAEQPAEPEPA@Q Q@A

A@*@ 3% 4&"(8%$6" HN$-@Q@A@@@@@
/ 0

CO @)"- 46"8%%$-@@Q@Q@Q@Q Q0O Q0O AOEEAAAAEAEAAA@MOAAAAA@@@X
C@*@&/3))$)#) #%0(/ @P@EPQE@QE@AQAQ@
CQA@O-1#")$ $79)$)" 4&"(8%6" #%$- @ Q@ @ @ @ @B BRI ENDIEIDIE

H@ @"6%(# # &/-1$) # QQEPEPER@Q@Q@Q@
H@ @ @($7"4&$# &I-1:$)$H@ @@ Q@ @ Q@ @ @ @ AERARERAEAAEAAERAAERE@@®@
H@*@ -$##" 4&(-"Q@@EPQ@ERQQ@ERCACPACAECCCECCECAAWEECEPAEE@AG
H@*@ @-/6%>! ) $)(! )" (D'& #(3'(QPRPRORACCREAAAAAROAAAAPAPAQAQAE
HQAQ@$/4"-)" $<)$@Q@Q@@Q@@Q@




2

HOC@&'1($>! 67 K6-" Q@QRAOQ@QQO0EAAAAAAEOOEEAAAREE@E@QAQ
HOC@ @# -'7"4& # I#%$HOOQOQQRA@QQ@Q
H@C@*@$) #)$# 2'($>L"# H%3$H#QQO QR R0 AACAECCACAAAAAA@@E@@E

HOH@#%-&$) # @2@Q@Q@QQQAQAQAQ@
+ &1 $ )

0@ @46-%#L"#@ @ @@ @ Q@ @ @ @ @ AN

O@*A$'$-? # N&N(#PPQPQQOORRRPPEEROCRRRPEPOACVRREPREPAAC
34 *5 3




# $

[1%($ R (Z%/&"&%($ $&NS$-) ##&"TS $-6%-3) ($ #4$46HDQ@Q@QQQQAQQRAOPO@A@QAC

N1%$S AR (S%/&"8%($) #H&'TS67 $43$6$7$)$)" (1(  $7$>! /H%$-@
PEEOOO0 0O 00O 0 ANAOOEOAEDCODE

I1%($ CR )" 46"18%$- )" 6-$##'#) #H&'T$ $-6  %-$) ($ #8$&<#&/6$@ @@ @ Q
[1%($ H R 3 7)- 646"8%$- )" 6-$##'# ) #H&'T$ $-6%-$) ($
#&$&<#8/6$Q0 Q@@ Q@@@@
I1%$OR /$1(37$)" $# )" # @ @QQQ@ Q@@
11%($ , R /$1($7%)" &/3/)$)"#@@@Q@Q@Q@Q@
I1%($ PR )'- )" %7 (%/3 )" $)#0 Q@@ Q@ Q AAAAX@@QAQAQCAQRAAAAAQ@QA!
11%($ QR 7'/"4&" )" (L($7$>! /#%$- 23($$ $-6%-$) ($ #8$&<#&I6$@@@@@ *C

11%($ +R 1 &2 #)$# 8"(($7"48$# %&/-;3)$# )%($4&8" ) "#"43 -3/7"4& @ *O

I1%($ R /$L($7$)" -$##'# 67 $6-$##" 4&(-'Q @@ QQQQQOOOPOPRRRPRRRARAAA!
11%($ *R /$L($7$ )" -S##"# $2-16%4)  $)(! )" (D" & #'3'(@@ee@@@@*Q

I1%($ AR # &2 # )" T"4#$1"4# =%" 2 )'T #"( 3I4%S$-;$)  $# 2" $/4"- )"

B elalclaaeeieelelelelaelelelclelclelaeeelelclelelalalealealelelelelelelelal @l
I1%($ CR /$1($78)" -$##'#) $/4"-)" $<)$Q@ QOO0 QEOQA@EPQPQQQOAQAAAARAQ@Q@Q@
[1%($ H R "-"6/ 4$4) # &I2 # )$# 3$(/03"/# 2"(&"46"4&" # $ $(=%/3 )"

)$) 0 Q@R QQQ @@
11%($ O R #6 -7"4) %7$ 3$(/03"- 2$($ $&('%/(5 2'($>! @ Q@O E@EPEPEPEPEPERERAQ@E@E@E@E@
11%($ , R "4&$4) #'-"6/ 48( %7$ 3$(/03"- $4&"# )" 6$(("L  $( #)$)# )

$(=%/3 @ @PQQ@QQQCCCCRAAACAACAARACCCCCCCCCACAOE!
11%($ P R #&(%8&%($ )" )$) # %&/-/;$)$ 2$($)"8/4/($ ()"7) " ""6%>! )$#

2"($>L"# 3#N$/IH@ Q@O QA
I1%($ QR /8"("4&"# "#&S) # )$# 63/:$# )" 2"($>L"# 3/ #%$HO Q@QQARRQQQQAAAQA A

P



[1%($ *+ R "-$ 2(/46/2%- )$ 4 3$ /4&"(8$6" 3/HNS- ) #H&'T$ $-6%-$) ($
#&$&<#8/6$Q0 Q@@ Q@@@
I1%($* R $4"-$)""#6 -2$) $(=%/3 )")$) 4@ QP RRPRRPAPAAAAACCAAPAPAAAQAA!
[1%($ ** R "8/4/14) # &/2 #)$# 3$(/03"1#) # $(=%/3# )')$) #@ Q@R EEOE@E@QQ@QQ@G
11%($ *A R )/6/ 4%4) %7$ 2"($>! 4$0("$ )" 2( 1($7$>! 3 #%%$-@ @@@EEQ@A@Q@Q@@ AP
11%($ *C R #6 -?"4) %7$ 3$(/03"- 2$($$ 2"($>! S71( 3QOQEOQOEQOEPR@@Q@@

OO OGN GG GG

11%($ *H R "6%>! )$6$/:$)" 2'($>! @ @@@ Q@@ alalalelelalalalele
11%($*O R $/:$) 1(08/6 )" 7F)/$ $)/6/ 4%) 50("$ )" 2( 1 ($7$>! 3/4%$-@
clallelelalalalelelelele e

11%($*, R (08/6 )" 7F)/$1"'($) @ @@@@@@




&l

H&" ("-$&.(I $2("#"48S$ $H# "&$2$# )" 6 46"2>1 " )'#'43-  3/7"4& )"
%7$ 637$)$S )" /48" (836" 3/H%S- ) IHE'T$ $-6%-3) ($ HES&<HEGSB $HHT 6 7
# ("H%-&$) # '&1) #"7 63)$ %T$ )"-$H@

56

'D'&J3 )'H&" &($'$-? F 14&"1($( %7$ 4 3% 637$)$ )" /4 &'(8%6" "7
%7 HIH&'TS )" $2/ $ "A#/4 5)HEEA6/$S@ 7 'D'& 3 "#2"6<8/6 &'TTH"$
(S350 ) "H&Y) )" %T$ 2(2#&S $4&'(/( )" /4&"(8$6"  '$H'$)$ 7
2( 1($7$> 3H%S-B "7 67 $/72-"7"4&$> )" 8%& )'H&  $/4&"(8$6" $-/$)$
$ #HH&'TS $-6%-3) ($ #&S&<H&I6$@

6(/$>! )" %7$ 4 35 /4&" (856" 3/1%S$- " $ #%S /A&"L($>! 67  #IH&'TS
$-6%-3) (3 HES&<H&IES 3IHS 2(2(6/4%( $ %HUNO( %7 $7" 4&" )"
2(1($7$>! 3H%S- 4)" "#&" 2)"(0 T$4/2%-$( 3/H%N$-7"4&"  # 6 72 4"4&"#
1(08/6 # =%" ("2("#'4&$7 $# 2"($>L"# " $ #'=MOA6/$ ) # 2$H## # )" %7$ $40-/4"
"HESE<HEIGS@ T HHB  YHWO( #'(0 6$2$; )" IH%S-/JHRSH 2"($>L"H 2 (
" [BI&S)SH " S #'=MOAB/S )" "6%>! @ # 3$A&SL A B("6/)$H 2 ("#&" 4 3
$7'"4&" F %7$ 7%/ ( /48%/&I3NS)" )" T$AI2%-$>! ) # 672 4"48"H#B
8$6/-)$)" )" 7"7 (;$>! " "#&IT%-$) 5 )"#6 "(&$B 8"(" 6"4) $ %H%O(/
%7$ 7"-2 ("12"(1946/% 4 $2("4);$) )" 2"($>L"H# "H&S& <H&IESH@



: 8 & 9

7 M6"S1 )'H&" 6$2<8&%- [4&()%&.(IB  (H&$SA&" )  (-$&.( "#&0
(1$4/:$) 67 #'1%"N

+5)<* o+ R $2("#"'4&$ 6 46"/& # 'O#/6 # # '("
14&"(8$6"# 4 )'#"43 -3/7"4& )" %7 # 8&US("@

+5 < - R $2("#"4&8$ %7$ 34! 1"($- ) #H&'T$
$-6%-$) (3 #&$&<H&I6S " #%S /48" (836" 3/4%$-@

+5 . N/ R $2("#'48$ $ $40-/#" 6 46"/18%$- )
HIH&'TS $-6%-3) ($ HES&<HE/6S 67 &ST'FTB $ 4 3% 637$)$ )"
148" (8%6" 3/#%$-@

+ 1< R $2("#'48$ $ )"#6(/>! )$# "&$2%#
)" )#'43-3/7"4& )" 14&"L($>! )$ 637$)S 3/#H%NS- 67
HIH&'TS $-6%-3) ($ HE&S&<H&IES " # 4 3 # "-"T"4& # 3IH9BI# 25($
$ /48"(8%6"@

+5 "<+ &l $ R $2("#'48$ $# 6 46-%HL"# $
("#2"1& ) 2(D"& " # &($'$-? # 8%&%( #@



) ¥+

"#&Y%) " )'H#"43 -3/7"4& )" %7 2(/46/2$-7"4&" 4% 0("$ )"
"A#l4 B 30(/ # $#2"6& # )"3"T #'( 6 4#])"($) # 2$($ =%"  # 'D"&I3# #'D$7
$&/41/)# D%A& $ %HWO( @  /4&"(8$6" ) &'7 %7 2(/46/2%- "
172 (8$4&" 2$2"- A"H##" "#8&%) B 2 [# F $&($3F# )"-$ =%F )"#"43 -3))$ &)$ $
6 7%4/6$>1 "A&("  WHWO( " HIH&'TS@ B(S =%" "HHS 6 T%4A6$>! #'D$
$7/103"-B 8%46/ 4$- " #"1%($B $-1%4# 2(/46<2/ # " )&U:"# )" 14&"(8$6" )"3"7
#(#1%]) #@ T#7 )'3" 6 (("(28(5 =%" $ %#$/-/  )$)" " $ 4$3"1$7-)$)"
#'DS7 '&N)SH 67 HUE"HHE @ "H&" 2(6"##HB F /72 (8$4& $ (0$( $-1%4#
"TUAR # 3IH%SH 67 'D'&I3 )" "A(=%"6"( $ /4&" (8$6") )"1:$4)
$ $28$(946/$ $&($"4&" $ %#%0(/ @

4&"($>1 2%7$4 672%&$) ( F $ 0("$ 2(" 6%2$)$ 67 B
$3$-/$>! " [72-"T 4RSS )" HIH& TSH 6 T2%&$6/ AS/H# 14&"($&1 3 # 2%($ Yot
2%7$4 67 "#&%) )# 2(/46/28/# "3"A& # ("-$6/ 48)  # $# %HWO(/ # V 67%
"& $-@B *++AW@

$"7 # =%" 1($4)" 2$(&" ) # %#H%0(/ # $3$-/$ %7 $&($3FH )" #%6$
/48" (8$6"B '#"(3%4) $ 8$6/-/)$)" 6 7 =%" 6 4#"1%" %&/- ;0T- @ #& 6 (("B 2 /#
2%($ "H&"# YoHUO(/ # CHWT'TH" $ =%" " 3/H%S$-/$ 4% &"-$ )
6 72%&$) (B % #'D$B $2"4$# V 67$"& $-@B *++AW@ % #'D$B  %#%0(/ 4!
&7 4>1 )$ “:/#&I46/$ )$ 2( L(FTS>! =%" "H&O [72-"7"4&$)  $ 2 ( &(0#)

" =06" F ("#2 4#03"- 2 ( &)$ $ 8%46/ 43-))$)" ) @ ##7 $
/48"(8$6" )" %7 F $23(&" =%" F 7 #&($)$ 3#%$-7"48" $ %#%0( "
4 (7$-7"4&" F 6 72 #8&$ 2 ( D$A"-$# " <6 4"#B )"4&(" % &(# "-"7"4& # 1(08/6 #B

*



=06" 2(397 8%46/ 4$-N$)"# 1"($/# ) B $-F7 )" #'('7 %&/-/;$)$#
&ST'F7 28($ 1"($( /48 (T$>L"# # -16/&3)$# 2" %#%0(/ @

$($ #" 6 4#"1%/( $ H#S&/HBS>! ) %HWO(/ B F /72 (8$4&" YoHH("&(/;"# )"
2(D"& )" /48" (8$6"B %&/-/;$4) ("L($#" 2( 6"## #)" "41"42%(/$ )" %#$'/-))$)"B
("L($# )" 4$3"18/-N$)" " ("6%(# # 1(08/6 # " 3/H%S$/# 6 7 D$A"-$H#B ' &L"# "
<6 4"# 2%($ 2 ##I'1-I18S( $ 1"($>] )" 148" (836" # 8$3 (03"/# 5 %&/-/;$>! 2($;"(#$
) # %H%O(/ #B #'D$7 "-"# 43$&# % DO "2"("A&'# 4 % )" $2-/6$>L"#
6 72%8$6/ 4$/4@

)) &

TS (IS YBH# 2" SH# 4 (7$-7"4&" #" "T'($ )$# 6 /H#SH# $&($S3  F# )"
[T$1"4#@ "##$ 8 (7$B $ -.1/6% " $ #'=MO46/$ ) # $(($4D # #2$6/$/# #! T$/H
A$8%(SIH $ A #H 2"AHST'A& " T'T.(I$ V #?"(4I&HS4 " U4"#B *++CW@
2(1($7$>! 3H%S- 6 A#H&" 4$ )'S/A/>1 )" #'=MO4B/$# ) 2"($>L'# "
(L H $&(SIFH )" T A& # 3/H%S/# 6 7 <6 4"#B 1 (08/6 #B -/47$HB "8&6@ "HH#"
7)B %7$ 1($708&/6% "#2$6/$- )'3" )'8/4/( $ )H2 #/>1 " $(($4D ) #
AR A "H2$> B =%" 2)" #'( Y % &()T'4#  4%-@  64&0( )$
2(1($7$>! &"8%$-B =%" "3% 2(L$7$)( $ 2"4#$( )" %7 $ 8(7$
H'=M"46/$- " -14"$(B $ 2( 1($7$> 3/H%S$- 8 (4"6"B 7$/# 6B($7"4&"B %7$ 3/#!
1"($- " 2$($-"-$ ) #/H&'T$V ?"&&GB *++CW@

2(1($7$>! 3/#%S$- %&J-1;STH' )$ 2$1-NS)" )" 2"(6"2>! 2 %T7$4$B )"
8 (75 =%" =%$4& T$/# 6-$(B# " 2"(6"2&<3"/# 8 ("7 5# 2>L'# " 2"($>L"# )
HI#&"TSB T$/# 806/- " [4&%/&I3% #'(0 $ /4&"($>! "4&("#WO(/ " @ "H&"
#'48NB $ YoHSI-)$)" " 148%I&INS)" #1 6H($68"(<H&I6SBYA)ST 4&SIH T
$7'"48"# )" 2( 1($7$>! 3/H%S$- VS "& $-@B *++W@



2(6"## )" "AHIA X$2("4);$) F %7$ 0('$ 4)" 2)"7 # "2- ($(
&) 2&"46/3-)% 2( L($7$>! 3H%NS-@ HUE"HH ) WNT # H&'TS 3-83) $
"A#l4 )'2"4)'B "7 1($4)" 2$(&"B ) 2)"( )" $2("4)/;$) 2(2 (6/ 49%)
2"-3 8"(($7"4&3$ " )3 %W#P/-NB)" ) $7'/'A&"@ T $7'/"4&" )" 2( L($7$>!
3H%S- )'3" 2(7I&I( $%& T$2("4);$) $&($3F# )$ #/4&$:"B #'TEA&IES "
$2-/6%>! )$ -/41%$1"7 V [ I$4 "& $-@B *++ W@

B -141%S$1"M 3H%SH 1'($-7"4&" 8'("6"7 %7 $2("4);9) 7$/#
02) @ ("2("#"4&$>! 3IH%S$- ) # "-"T"4& #) #H&" TS $&($S3F# )" #<7' - # DO
4 # #%1"(" %7 #/14/8/6%) )$# 8%A>L"# ("$-/;$)$H@ ("' 72- B )%$H# 6$/:$#
1$)$# 2 (%S ("&S$ 67 %TS #'&S /4)6%4) $)(">! 4#) 1 $ NS )"
&($AH#8"(946/$ )" /48 (T$>1 "4&(" $# 6S/:$H@ 7 <64" 67 $/7$1"7 )" %7$
&$"-$ % )" %7 1(08/6 B 2 (":"72-B &ST'F7T DO 4# 8  (4"6"7 $ /)FI$ )" #%$
8%4>! @ ("#H#'# 7 &I3H#B $ 2( L(STS>! 3H%S- 41 ("=%" (B )" 7$4"/($ 1"($-B
%7 647"6/7"4& 2(F3/ $3%$4>$) #'(" $ 8'($7"4&$@ ## "# "'T"4&#
8$3 ("6"7 $ 148%/>! " "H&ITY%-$T %H%O( $Y)'#6 '((Z $# 8%46/ 43-$)"# )
HIH&"T$ V ?"8&&GB *++CW@

A14) [HE S WIS 2-<&I6$ )" "2- ($>1 (“H&(&SB  %# %0( 3%/
$2("4)"4) # 6 46"I& # (-$&/3# $ ) 7<4/ )$ $2-/6%>! 5 7% =%" 3$/
"2 ($4)  HHE'TS@ %&($S 6F($6&"(<#&/6$ /72 (&$4&" 67 (-$>1 $
$2("4);B) "7 %7 $7'4&" )" 2( L($7$>! 3/#%S$- F $ 8%6/-/ )$)" =%" F)$)$
$ %HUO(/ )" BH%S-/$( " 6 T2("A)"( HIH&'TS 6T %7 &) ") 8 (7%
4 TH'=M"46/$-@ -F7 ) 7$/4B F 2 ##<3"- &"( %7 ("& (4 3/#%$- 6 44&$A&" )
"H&$) ) #IH&'TS S 69)S 25 ("$-;$) @



1%7$#  &F64/6%H " 6B($6&"(<H&/6SH 2)'T7 H#'( %&/-$)$H $4

[T2-"T"48$>1 ) #HIH&'T$S)" "4#4 25($ $%7"4&$( 2)"() "$2("4):$) )
$7'"4&"@ 5 F $ 65($68"(<H&/6S =%" #IH&"TS 2 #H%] )" T #&(S(
148 (7$>! 4$ 8 (7$)" &":& # % [7$1"4# )" $6 () 6 7 648&"& )'7) $

$%:/-/I$( " 8$6/-1&S(  $2("4);8) ) %HWO( 2("3"'4) 2##  <3'I# )K3)$H@
NFI$ F ("&I($( ) %H%O( $ ("#2 44$/-N$)" )" 2(6%(S(  $D%)$ 4 6$# )"
JK3NSB 2" 7"4 # $H# T$IH# 6 7T%AHB " -"3B( $ "-" $ /48 ( T$>! A"6"HHO(/$
=%$4) 2("6/# @ 5 "IHE" =%$4) $ ":2"(/946/$ )" $2("4)/;$)

) %#%0(/ F)"#'43 -3)$ /46("7"48$-7"48" )" 8 (7$"3 -%&/3$)" $6 () 67

$H# ("L(S# ) ) 7<4] )$ $2-/6$>1 B % #'DSB $# 8%46/ 4$-))$) "H# ) #HIH&"TS #!

V2 AL-$)$# 5 T"))$ =%"  %H#%0(/ $&/41" )"&"(7/4$) 4<3"- % 6?"1$"7
%7 6"(& 248 @ #&$ &F64/6$ )"#2"(&S $ 6%(/ #)$)" " 7 &I3$>! " [72")" =%"
# %HYO( # #' )H3"T ) 7)) )" $2("4)$) 2(2 #& @ 4/4) "#&S$

6S($6&"(<#&I6$ 5 4 &$/-NS)" 2 )" TH'B /46-%#/3"B /48TS($ %#%O( 2 (=%9
Y O)&N(TIA$)S 8%4>! 4l 2)( #'( ""6%&S$)$ 4$=%"-" 77" 48 B
2(7 3"'4) %7 $2("4):$) $IN$ 7S (V%4 "& $-@B *++ W@



H&"T$ $-6%-3) ($ #&AS&<HEIES F %7$ 8"(($7"4&$ )" #OR (&" $ "4#l4
)$ "HESE<HE/6S B&(SIFH )$ 4&"(4"8&@ H&" HIH&"TS 2428 "SD%)$( # $-%4 # 4%
6 (&S %&/-1;$>! )BH# 2"($>L"# "7 %7 2( 6"H## )" $A0-H"  "HEAS&<HEIES 3/H& =%"B
2(/46/28-7"48" "A&(" # T"A# "2"("A&"HB F 6 7%7 $  /4&()%>1 )" "((# 4
2(6"## $4$-<&/6 )'3/) 5 8%-&$ )" $&4>IB  =%" 2)"  63%#HS(
672(7'&IT"A& )" &) &($'$-? @ 4&IB  HM&'TS 2 ("3/4" " 14)I6% $
%HUO( $ 6 ((946/S )"#HSH 8S-2$# $2 48$4) B #'72(" =%"2 ##<3"-B $ # -%>!
6 (("&$V 7"#"& $-@B *++HW@

HIH&'TS $-6%-$) (B HESE<H&IES F 6 4#&(%<) #'(" %7$ BE%/&"&%(S$
6-/"4&"T#"(3/) (B 2)"4) #'( $6"##$) $&(S3F# )" %7$ ()" )" 6 72%&$) (*#
%&/-;$4) 2(&6- X B 67 -%H&S $ /1%S @ HIH&'TS 6-1"48" F
672 #& 2 (%7 $3$ =%" F ("#2 4#03"- 2"-$ 14&"($>! 67 %#%O0(/ |
2" 2( 6"HHST A& )$H (H&(SL'# " 3"(/8/6$>L"# )" "( (# [7")$& #[ " 2"-$
&(SAHTIH Y # 6 7$4) # S #'(3) (@ #'(3/) (F 672 #& 2 ()%$H 2$(&"#N

B&US(" B =%" 2( 6"#HS$ " ""6%&S # 60-6%- # "H&ASEKI6 # # (" #)$) #)"
"A&($)$B " "(3'B =%" F ("#2 4#03"- 2"-$ 6 7%4/6$>1  "4&(" " B
% #'DSB ("#2 4#03"- 2 ( &(S)%/( # 6 7$4A) # 34 # )  6-"4&" 2%($
("& (4$( # ("H%-&$) #V 7"#"& $-@B *++HW@

(#'( %7 #IH&'TS )" #%2 (&" $ "4#/4 B 1(34)" 2$(&")  "#8(> )$
$-6%-$) (5 H&S&<H&I6S #' 6 46"4&($ 4% /48"(8$6" 67 Y%BYB )" 7) $
& (40T-$ /4&%/&/3$ " 2(2 (6/ 4%( %7 7%/ ( 2&"46/$- )" $2 ("4)/$) @
&%S$-7"4&'B $ $-6%-$) (b H#EAS&<H&IES $2('H'A&S WT$ /A&"(BBEM-2$4&" $
o)



%7$ 63-6%-3) (5 SUETF&I6S 6 7%TB 67 #'&L"#)$ 2"($>1 " "4&($)$ )"

)$) # " %7 0("$ 25($ $ #3<)$ )" &™& 1/1%($ *I@ %#H%0( 8%: $ "4&($)$ ) #

)$) # S&(SIFH )" %7 $(=%/3 "&"(4 B /48 (7$ &2 )$#  3$(/03"/# "43 -3)$# "

"#6 -7"B $&($IFH ) # ' &L"HB # 60-6%- # )$# T"))$H# "HEA<H&/IOSH 46" HHO(SH@ #
("H%-&S$) #B /48 (T$>L"# " "(# # 7 #&($) #"7 %7$ 6%  $)" &"& 5 7"))$

=06" $# 2"($>L"H #! ""6%&S$)SH V I$H "& $-@B *++OW@

l

Cliente (Browser)

Calculadora Estatistica

Web (TCP/IP)
Servidor
RServe
R
$ = +
|£| Calculadera Estatistica - ModCEQ [E=nECR[E==)
Ler Dados Sair | Ajuda ‘

Teste de Normalidade |

Graficos de Controle

Transformacoes

= Seja bem vindo ao ModCEQ




4 3% /48"(8$6" 3/H%S$-) IH&'TS $-6%-$) (3 HES&<HEI6S P67 $7'/'4&"
) 2(L($TS>! 3/H%S- =%" 3/HS $2(3"/&B( & )SH# $H# 3BA&SL"AH =%" "HHS
7)$N$)" )" 14&"(S$>! 8'("6" )" 7)) $ HWH&I&YWI( $ /4 &"(8$6" $&%$-B
7$48"4) $# 6S($6&" (<HEIOSH "HH"ABISIH ) HIH&'TS@ "HH" FTAL'B $# "4&($)$H "
HS)SH )" )S) # " S# 2" (SSL"H "HES&<H&I6SH #! ("2("H'A&D)¥ 2 ( "-"T"A& #
3H%SHB 67 6$1$H# % <6 4"H@ "&$# )I("6/ 4D)$# # W&S)SH 25($ -/1B( $#
63/ S#B /4)/6$4) $#'=MO4B/$ )" 2" S>L'H S#' (T ('S @ TN =%" #
"TUAR H# H'DST 6(/$) # " T$42%-$) #B %7$ O('$ )" &"& $ 2('#'48S$ $#
J48 (T$>L"# 4"6"#HO(ISH % IA)6$>L'# )" "(#@ "#&" 6$#B # ("H%-&$) # )$
$A0-/H" "HESE<H&IES )"3"T #"( $6"HHHS) # S&(SIFH )BH 63/ 96 "-"7"4& # )" #$<)$
4 8 (7$& &"&%S$- % 2 (1(08/6 # " &$"-$# V I$# "& $@B *++OW@

/48" (86" 3/#%$- )'3"(0B 2 (&$4& B #%'H&I&%/( $ $E&UB(SB6" )$
$-6%-3) (3 H&S&<H&IESB 4)" 6$)$ 6 72 4"4&" "#&$(0 /72-"7 "48%$)$ "7 %7$
B-BHH" "H#2"6<8/6$B 4 =%$- 2"(7/&/(0 #%H&IEYo!( HWE' 6 FAE&" (86" $&%S- 2"-$
4 3% 6-$H##" )" [4&"(8$6" '$#'$)$ "7 2( L(S7$>! 3/H%S$-1/1 %S AI@

L

Cliente (Browser)

‘ Interface de Programacao Visual ‘

’ Calculadora Estatistica ‘

Web (TCP/IP)

Servidor

‘ RServe ‘

Ty
| " |




7"8) - 1I$) &($'$-? 6 AH&IQYITH" )" %T$ $40-/#" 1" ($-) [H&'T$
$-6%-3) ($ HESE<H&/GSB -"3$4) TH" "7 6 4&S$ #%$ B(=%/EB&Y4%S /4&"(8$6"@
#&S $A0-/#" 3/# % '&"( %T$ 3 1"($-) HH&'TS" " AK"A)T'A& ) #'%
8946/ 4$7"4& @

"H&(%&Y(S )" 6-$HHH [T2-74&$)S 28($  H&'TS $-6%-F) ($
HEBE<H&IES 2 #HY% YT $-& $6 2-$7"4& B )'/:$4) & St SH-GH#H"# )"2"4)"4&"#
UTSH )SH &(SH " & (434) SHHIT WT HIH&'TS 41 T)%-$(@  /1%($ C
$2("H'A&S $ "H&(%EY(S )" 6-SHH"H ) #HH&"TS (/1/4%-@

|

Client

]
Interface

==ifatatypes=
Japplet

T

msg_erro Interface analise_restricao

1 1

Comunicacao

1

Server

RServe

R Software




$2-/6%>! -I"4&"'B 4 =%$- &'7 6 7%4I6%>! )/("&$ 67 %#%0(/ B
2 #H% 67 6-$##" 2(/46/2%- $ 6-$#H#" 67$7$)$ B =%" 2(39 &) # #
AL H# 3IH%SIH 25($ $ /48" (S>) "A&(T  Y%H%O(/ " $# 8@/ 4$-N$)"# )

HIH&'TS@ # )'TSIH 6-SHH'HB B " B #l
B-SHH"H# =%" 8%:"7 $ $A0-/#" Y #)$)# " $ 6 T%4/6$>! 67 #(3) (@ -$#
2 ##%"7 ("8"(946/$# )I("&$H# 6 7 6 72 4"4&"# )$ 6-$H#" B )"/:$4) T #

)2 A) A8 H " & &$-T"A&" $6 2-$) # "A&(" #/B $8'€$4) $ 7)%-$()$)" )
HIH&"TS " )/8I6%-&$4) $B)/> )" %7$ 4 35 657$)$ )" /4&"(8  $6" 3/H%$-@

2B(&/( )"H&" 2("TSB 8/ ("$-/;$)$ %7TS $A0-/4" )" & )SH  SH 6-SHH"H "
TE&) # ) #H#&"TSB $ 8/7 )" )'8/4/( %7 43 7)"- 6 46"/1&%$- " )"/:$(
HIH&'TS 67 '$/: $6 2-$7"4& B 8%6/-1&$4) $ #U'H&I&YW/>! ) $ $&%S$- /48" (8$6"
25(3 $ 4 3% /4&"(8$6" J/HUN$-@ $2-/6$>1 6-/'4&" 8 #'2$(H) "7 ) I# 7.)%- #
1/1%($ HIB  7.)%- 4&"(8$6"B =%" 2 ##%/ $2"4$# $ 6-$i##" ("8"("4&" $#
6 72 4"4&"# )$ /4&"(8$6" 6 7 %#%0(/ B" 7.)%- K6- " B =0%" 2 ##%/ & )$# $#
B6-SHHH ("8"("A&"H# 5 $A0-/#" ) # )$) #B $ 6 7%4/6$>! 67  #'(3) (" %7$
4 3% 6-$##" 62757$)$ B=9%"88(08&) 64&(-")"67%4/6$>1 "4&("$
148" (8$6" 3/#%$- " $ 89646/ 43-))$)" 1"($-) H#IH&'T$S@

$(S $ $)/> ) %TS 4 3% /4&"(8$6" 3/H%S-B #'(3STH" =%" $2" 4$#
7)%- A48"(8$6" 2("6/#$ #'( HUH&I&Y<) " 8$;"( ("8"(946/$ $2"4$H# 5 6-$u#
) 7.)%- K6 @

4



rl
Cliente
—
—I Hucleo
Interface
Mensagem
==datatype==
Japplet
? 1
Interface -~ Controle AnaliseRestricao
[ o—
1 1 1 *
1 I
Comunicacao
kY
|

R Software

# $&I3NSD)"H#) %H%O0( # )" 1($4)" /72 (&E46/$2$($ $/4&  "L($>! )$
4 3% /4&"(8$6" 3/H%$- 67 4AK6-" ) H&'T$ $-6%-$) (S  HESE<H&EIES@ -$#
)"8I41(1 =%S$/# 6 72 4"4&"# )"3"(! #"( $)/6/ 49) # 4% 4 3% /4&"(8$6" " =%/
D$A"-$# #'(1 6(/B)SH 2$(S =%" %HWO( 2 ##S )"8/4I( # 6 T2 (&$7"4& # )$#
2"($>L"# " $H# 3B(/03"1# =%" "H&SH 2"($>L"H# /(! $4$-1H$(@

$(S M 81 $AS-/4$) " 6 AH&(%<) %T ISL(STS ) $H# ) " #
1/19%($ OJ " %7 /$L($7$ )" &/3NS)"# 1/19%($ ,J 6 7 $# /4&  "($>L"# '0#/6$#
=06" # %oH%O0(/ # ("$-/;$7 45 /4&"(8$6" )$ $-6%-$) ($ #&P&B6$@



Pedir ajuda

Escolher operagéo Ler arquivo de dados

7
T

Definir tipos das varaveis

Escolher varidvel

Visualizar resultados

Inicio

Ler Dadas

J

( Define os tipos das Variaveis )

JQ [Pedir Ajudal

Escolhe a Operagdo

[Fedir Ajuda)

Escolhe a Variavel

( Visualiza o Resultada )

Sair

*%



207"1( 7 7"4& B %#%0(/ 2)"(0 ("=%/H#&S( %7 2"  )I) )" $D%)$
% "#6 -2"( -"( %7 $(=%/3 )" )$) # | [1%($ PI 2$($ /4/6/  $($ ""6%>! )" %T$
2'($>1 "HESE<HRIES@ 2.# $ -"1&%($) B(=%/3 B %H%OYB (7$(0 =%/ #"(!
#&J2 #)" 6$)$ 35(/03"-B 2 )"4) "H&"H# 2"(&"46"("T S # ("#2"68&/3 # &/2 #N

| T "8/4])
\%$-/8$8/3%  7/4$-
\%$-/8$8/3% ()/4$-
\%$48/ES&I3S 4&<A%S
\%$48I&S&I3S 1#6("&S

7 H)S)H N H# " )BIA) # &I2# )" 6$)$ %7 )" #B  %H#%0(/ 2)"(0
"481 #6 -?7"($ 2"($> "H&S&<H&I6S " )"8/4I( 25(S =%$- 35(03"- #'(0 ("$-/;$)$ $
$A0-H'@ 7 $-1%A# 7 T"A& #)" %t ) #IH&"TSB %#%0(/ 2 )"(0 # -I6/&$( %7$
$D%)$B 4 =%$- "#8&$ $D%)$ 7 #&($(0 %7$ )/6S % %7 &%& US# 2(./7 #
28## # =%" %#%0(/ )"3"(0 ("$-/;$(@

2] dados.txt - WordPad | [

Arquive  Editar  Exibir  Inserir  Fermatar
Ajuda

DeE Sk #4 iEh &

diameter sample trial
74,030 TRUE
74,002 TRUE
74,0189 TRUE
73.882 TRUE
74,008 TRUE
73,985 TRUE
73,892 TRUE
74,001 TRUE
74,011 TRUE
74,004 TRUE
73.988 TRUE
74,024 TRUE
74,021
74,005
74,002
74,002
73.996

m| »

TRUE
TRUE
TRUE
TRUE
TRUE -

ML L0 LA L LRI ORI RS RS R S

s

Para obter ajuda, pressione F1

$ %/ =

*A



43% 6$7$)$ )" /48"(8$6" 3/H%S$- &'7 67 'D'&/3 7"-? S$($

6 7%4/63>! 67 %HWO( ) H&'TS $-6%-3) (3 #ES&<H&I6 $ $&(S3F# )" %T$
/48"(8$6" '$#'$)$ "7 2( L($TS>! B/H%S-@ #H#S /48"(8$6" 6 4&F "-"T"A& #
46 #HO(/ # 2$($ $ /48" ($>! 67 #IH&'TS)" %7$8 (7S 6-B(S " 148%/8/33@ $($
&$4& B 8 ($7 "#2"6/8/6%) # # 28)(L"# )" ("2("H'4&S>!  3/#%S- ) # 6 72 4"4&"#

2($>L"# ) $-6%-$) (b HE&S&<HZIES@ D$A"-$ 2(/46/2$-9) 148" (86" 8/
)3NNS "7 =%$&( 2B(&"H# 2(/46/2%8/# 1 11%($ QIN '$(($ )" 8 "(($7"4&$H#B 0("$ )"
2( 1($7$>! 3/#%$-B O(3 ("#)" 6 72 4"4&"#" #$<)$)" &" & V /$#"& $&@B *++OW@

| £ Calculadora Estatistica =AAsn X

igagdo Executar | | Recortar | Copiar | Colar |

‘3 Estatistica Basica
: D Soma

[y Maxima

[ Minimo

[y media

[y Variancia

[} Desvio Padrio
[y moda

[} mediana

*C



JA&"(8$6" 3/H%S$- F [72-"T"4&$)$ 4% -/41%$1"7 )" 2(1($7 $>! $3$B
=0%" DO F $ -/41%$1"7 4% =%$- 8/ [72-"7"4&$)  H&'T$S  $-6%-$) ($
HESE<HEIES@ 2( 1($7$ F $2("#'4&$) $ %#%0( 4% 8 (7$) %7 B=%"F
%7 $2-/6$&/3 "#2"6<8/6 2%($ #'( ":"6%&S$) "7 %7 4$3"1$) (@ 6.)/1 =%"
8%: $ ("=%/#/>! ) $2-16$&/3 $ #'(3)) ()'3" "H&S(/46-% <) 4 6.)/1
)$ 201/4% "7 =%"  [#&"T$ $-6%-$) (3 #H&S&<H&/6$ "H&SH(0 )H24<3"-@ $($
"MEURS( HIH&'TSB  %HWO( 2("6/4$ &"( /AH&S-$) # $ 0%6/4$ /(&% $3$

$3$ 2$($ #'% 4$3"1$) (V "&"- " "I&"-B *++ W@

$(S $ /48"(B$6" 67 %HWO( B # %&/-$)SH# $# ' &'6$# U/41
ID$3$:@#U/41 " | | '#&($6& 1/4) U/L  -N&J ID$3$@SULI @ -$# 8 (4"6"7 %7
“&"A# 6 4D%A& )" 6-SHH'# 28($ $ T$42%-$>! ) 6724"4 &"# 1(08/6 #B
IT$1"44#B &":& #B 8 4&"#B 6 ("#B -$G %&HB ' &L"HBSIM)"-"7"4& # )" /48" (8$6"B
$-F7 )" 1"("46/$( $ /4&"($>! ) WHWO( 67 HIH&'TS A& "(2("&$4) #

6 7$4) #" "3"4& # 1"($) # V %4 [6( #GH&'THB *++OSW@

2(1($7$>! " )2%($>! ) HIH&'TS 8/ 8'&S 67  $%i<-/ )
"&"$4#  H@HB %7 $7''4&" )" )'#"43 -3/7"4& /4&"  1($)B 8 (&'7"4&"
%&I-I;$) # 2 ()'#'43-3") ("# $3$@ ##S 8"(($7"4&$ 8'( "6" %7 2)'(#
$7'"4&" )" 2(1($7$>! 67 H%2(&" 5 6-($>! ) #/A&S" B
6 72-"7"4&$>! )" 6)/1B 3/H%S-/$>! AHESAKEA"$ )" ) 6%7  "4&$>1B
)"29%($>1 2$H# TST2$H# B "4&(" %&($# 836/-)$)"#@ # )$1($H# ) 2(D"&

*H



8($7 6(/$)# 67 $ $DW)$ ) #8&US("  77%4/&G H@ B %7 7)"-$) (
6 7 #%2 (&" $ 30(/ # &/2 #)" )I$SL(STSH@

HIH&'TS 81 )'H'43-3]) #'(" HIH&'TS 2"($6/ 4%- 14%: ") ($
(" OB "4&("&$4& 2 )" #'( ":"6%&S) "7 =%$-=%"( 2-$& $8 (7$ 6 7 #%2 (&" 5
"G%H>1 )" $3$@ /1%($ + $2("H'4&S # - 1 &/2 # )$H# 8"($7"4&SH
%&I-1;$)BH )% ($4&" )"H#"43 -3/7"4& @

A
=’ 2d NetBeans
Java ) "&"$4# H@H

1$J $3% @O

JUBPE fedora®

UML MODELING TOOL

DM@ ("O
16J %)" 77%4/&G H@

148 1($>! )$ /48"(8$6" 3/H%S- 67 4K6-" )$ $-6%-$)  ($ H&S&<H&EI6S
F %7$ )$# 2$(&"H# TS/ 72 (&$A&"H ) 8%A46/ 4$7"4& ) #I H&'T$ 67 %7
&)@ #)$)# 1"(S) # $ 2$(&/( ) # 6 72 4"4&"# 3IH%SH  )$ /48"(8$6" )"3"7
#'("43/$) # 28($3 4K6-" )" 8 (7$ "8/6/"4&" 2B($ =%" $$4  O-/#"" # ("H%-&S) #

*O



#'DS7 ("& (49) # 6 (('&$T"4&'B 4)"  %HWO( 6 4#/1$ 3/ #%S$-/0T-# 4%
148" (856" $&($3F# )" %7 234" )" #$<)$ % 2" "#&S$) ) #6 72 4"4&"H@

S =%"  4K6" )$ $-6%-F) (S #AP&<H&I6S "#&'D$ & &$-7"4&
14)"2"4)"4&" )$ /A&"(8$6"B 4"4?%7 TF&) )$ /4&"(8$6" ) "3" 2"(&"46"( $
$-1%7$ 6-$##" ) 4K6-" ) #H&'T$B " 3/6'TIHS@ $( (¥ -3"( "##S$
/4)"2"4)946/$B 8/ [72-"T"48$) %T7$ 6-$#H#" =%" 8% "##' 2$2"-N  6-$##"

111%($ J@ ##$ 6-$##" 6 4&(-$ &) 8%: ) )P # 1'@) $28(8/
)$ /4&"(8$6" 1(08/6$ 2$($ 4K6-" ) #H&'TSB 67 &$TF7  ("#%-&S$) )"
("& (4 )'##'# )$) #@ -$ /72-"7"4&$ 2%)(! )" 2(D"& B4 =%$-
2'(71&" =%" 'D"& # #'D$7 $3HSP) # )" =%$-=%"( T%)$4>$ ) " "#&S) % %&(#
"3'4& # =%" 6 (($7 4$ 6-$##" '#'(303"-B 67 2(""7 2- B 7"4#$1"4# )"
"(#" ("H%-&$) #@

]
Cliente
| ]
Interface Niicleo
<=datatypas= Mensagem
Japplet
=
fr :
Interface Controle
- analiseRestricao : AnaliseRestrican
[4) - tomunicacao | Camunicacan
1 - mensagem : Mensagem

+ Contraled ;void

+ enmviaSolicitacaod ; void
1 + adicionamMensuracand :void 1
+ receheResultadod : void

+ limpaLista) : void

+ registrabensagemimsg : Mensagem) ; void
+recebebensagemy) | Mensagem

|

Comunicacao

AnaliseRestricao




2$)(! )" 2(D"& )"8/4" %7$ )"2"4)946/%
"A&(" 'D"&# )" T) =%" =%$4) %7 'D'& 7%)$ "#&  $)B &)# #'%#
)"2"4)"4&"# #'DST 4 &I8I6$) # " $&YS-1;$) # $%& 7$&I6$T"4&"@H& 2"(7/&" =%"
'D"& # IAR"("HH#S) # #'DST $IIHS) #)$ T%)$4>$ )" "H&S) % %&(# "3"4& #
6 (("4) 4%7 %&( 'D'& V $77$"& $-@B *+++W@

"HE -28 )HE" 2$)(I 8% 67 =%" 'D'&# )$ /4&"(8$6"  3/#%$-B
J4)"2"4) AR T"A&"B #'DST $3IHS) # )" TU)$A>SH =%" 6 ((  $7 )%(34&" $
$A0-/#" $# 2"$>L"# " ("& (4 ) # ("H%-&$)#@ ("7  2-B 6$)$ /4&"(8%6"
3H%S- ) $-6%-$) ($ 2)"(0 /72-"7"4&S$( #'% 2$/4"- )" #$<) $ )" 8 (7$
)8"("4&"B % 67 %7 6724"4&" )" 0("$ )" &"& % 67 %7$ -1#&S$ )"
T'AHS1AH@ B(S =%" 4AK6-" ) HIH&'TS 4 A"6"HHI&" 6 42"6"( =%$- &/2 )"
2$/4"- )" #$<)$ 8/ [72-"7"4&$) 4% /4&" (86" | [1%($ *IB " #&" %&I-;$ 2$)(!
)" 2( D"& B4 =%$- ("L/H&($ $%& 7$&/6$7"4&" %7 'D'& ) &2 2$/4-
)" H#S<)$ "7 %TS -IHESB " =%$-=%"( 7"4HS1"7 =%" 6 4&(-" )"H'DS( 7 #&(S(
28(3  %H%O(/B  'D'& ) 2$/4"- )" #$<)$ #'(0 4 &/8/6$) )'#&S 4 3%
TUAHS1"T@ #H# )'1S $# 6-SHA"H )"HS6 2-$)$HB 72 ($4)  $7)%-$()$)" "
("%# )" /48 (7$>L"#@

*P



==interface== ==interface==
Subject Observer
+ Updatero | Chsendear) | vold + adicionatuvintels | Subjecl | void
& + femoveluvinte(s - Subyject) | void
! JAN
|
1
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| [}
L Controle
PainelSaida

- ouvintes : ArrayList

- contrale : Controle - controle - -
o - registrabensagemi{mensagem : Mensagem) : void

+ PainelSaidaicontrole ; Contrale) : void +recebheMensagem( | Mensagem

+mostraMensagemimensadem | Mensaderm)  woid 1 1 + adicionaCuvinteds : Subject) : void
+ updateo : Obhserver) : woid + removeOuvintads | Subject) :vaid

- notificatuvintes : vaid

1
\\/- mensagem

Mensagem

1

- mengagem : String
-tiposint

+ Mensagemi{mensagem : String, tipo : inf) : void
+ Mensageminumbsg :int) ; vaid

+ getMensagemi : String

+ gefTipof :int
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-TIPO_SUCESSO @ int=1
-TIPO_DICA int=2
-TIPO_ERREQ (int=3

- modelo : DefaultlistMadel
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-msg

Mensagem

- mensagern : Stting
-tipo sint

- modela

+ PainelSaidai) : void

+ limpaPainel{) : vaid

+ mostraMensagemimsa : Mensagem) :void
+ updateds : Subject) :void
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- listalterm

0.

Listaltem

- mensagem : String
- caor: Calor

- hackground : Calar
- icone : Imagelcon

+ Listaltern{) : void

+ gettensagem ) : String
+ getCard) - Color

+ getBackgraundd : Colar
+ getlcaned : Imagelcon

+

+ Mensageminummsg : inf) : vaid

+ Mensagemimsg : String, tipo : inf) : vaid
+ getMsgl) : String

+ getTipod : int

+ mensagerminurmilsg © int  void
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