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CAPÍTULO 1.'ANÁLISIS DEL PROBLEMA 

1.1.'ANÁLISIS DEL ENTORNO 

1.1.1.' HISTORIA DE LA ESCUELA POLITÉCNICA NACIONAL 
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1.1.2.' SITUACIÓN ACTUAL 
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1 Dato aproximado al final del 2015 proporcionado por la Dirección de Gestión de la 
Información y Procesos - DGIP 
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Figura 1-1 Vista de la página EPN 360 
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Figura 1-2 Mapa de Distribución de Edificios de la EPN 
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Figura 1-3 Tótems ubicados en las entradas de la EPN 
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Figura 1-4 Numeración y señalización  ubicada en la Facultad de Ciencias de la EPN 
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1.2.'IDENTIFICACIÓN DEL PROBLEMA 
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CAPÍTULO 2.'ESTADO DEL ARTE 

2.1.'JUSTIFICACIÓN DEL USO DE LA METODOLOGÍA EXTREME 

PROGRAMMING PARA EL DESARROLLO DE UNA 

APLICACIÓN MÓVIL DE GEOLOCALIZACIÓN 
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Figura 2-1 Porcentaje de éxito de las métodologías ágiles 
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Figura 2-2 Resumen holístico de Extreme Programming 
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.*G$+$."3)1

T1 L%*#"0$'+*3e1K3%"1G"3*1$+0(/;*1?"#$"31$%*#"0$'+*313':#*1*(13$3%*!"1"+%*31.*1

3*#1*+%#*=".')1K(16("+1.*1K+%#*="1*3%I10'!-/*3%'1-'#1$%*#"0$'+*31.*1+'1!I31

.*1%#*313*!"+"3)1>"."1$%*#"0$H+1-#'./0$#I1/+10'+B/+%'1.*10"3'31.*1-#/*:"1

G/+0$'+"(*31-"#"10"."1/+"1.*1("31E$3%'#$"31-#'=#"!".'31-"#"1*3"1$%*#"0$H+)1

5"1-#$!*#"1$%*#"0$H+1-'+*1("1"#</$%*0%/#"1*+13/1(/="#)1

T1 6#'./00$H+e1K+1*3%"1 G"3*13*1 #*"($&"+1-#/*:"31".$0$'+"(*31;1 #*?$3$'+*31.*1

#*+.$!$*+%'1"+%*31.*1</*1*(13$3%*!"13*"1%#"3(".".'1"(1*+%'#+'1.*(10($*+%*)11



! -!

T1 A"+%*+$!$*+%'e1A$*+%#"31("1-#$!*#"1?*#3$H+13*1*+0/*+%#"1*+1-#'./00$H+41*(1

-#';*0%'1i61.*:*1!"+%*+*#1*(13$3%*!"1*+1G/+0$'+"!$*+%'1"(1!$3!'1%$*!-'1

</*1.*3"##'(("1+/*?"31$%*#"0$'+*3)16"#"1#*"($&"#1*3%'13*1#*</$*#*1.*1%"#*"31

.*13'-'#%*1-"#"1*(10($*+%*)1

T1 A/*#%*e1>/"+.'1*(1 0($*+%*1+'1 %$*+*1!I31E$3%'#$"31-"#"1 3*#1 $+0(/$."31*+1*(1

3$3%*!"13*1=*+*#"1("1.'0/!*+%"0$H+1G$+"(1.*(13$3%*!"41+'13*1#*"($&"+1!I31

0"!:$'31*+1 ("1"#</$%*0%/#"1;13*1 G$+"($&"1*(1-#';*0%')1K3%'1 #*</$*#*1</*13*1

3"%$3G"="+1("31+*0*3$.".*31.*(10($*+%*1*+1'%#'31"3-*0%'310'!'1#*+.$!$*+%'1

;10'+G$":$($.".1.*(13$3%*!")11

2.1.1.' PRÁCTICAS DE EXTREME PROGRAMMING (XP) 

2.1.1.1.' Juego de la planificación 

9*-#*3*+%"+%*31 .*1 ("1 -"#%*1 .*1 +*='0$'31 ;1 .*3"##'(('1 #*"($&"+1 /+"1 #*/+$H+1 -"#"1

.*%*#!$+"#10/I(*313*#I+1("31E$3%'#$"31.*1/3/"#$'1</*1!I31?"('#1.*1+*='0$'1%$*+*+1;1

-'#1 %"+%'1 3*#I+1 .*3"##'(("."31 .*1!"+*#"1 -#$'#$%"#$")1 5"31 #*=("31 -"#"1 .*%*#!$+"#1

.$0E'1?"('#13'+1("313$=/$*+%*3mXcne1 

T1 5'31 #*-#*3*+%"+%*31 .*1 +*='0$'31 "0/.*+1 "1 ("1 #*/+$H+1 0'+1 /+"1 ($3%"1 .*1 ("31

0"#"0%*#C3%$0"31 .*3*"."31 .*(1 3$3%*!")1 >"."1 0"#"0%*#C3%$0"1 *31 *30#$%"1 0'!'1

/+"11E$3%'#$"1.*1/3/"#$'10'+1/+1+'!:#*1*+10'+0#*%'1;10'+1/+"1.*30#$-0$H+)11

T1 K(1*</$-'1.*1.*3"##'(('1*3%$!"1*(1*3G/*#&'1</*10"."1E$3%'#$"1.*1/3/"#$'1#*</$*#*)1

T1 6'#1F(%$!'1('31#*-#*3*+%"+%*31.*1+*='0$'1.$0*+1*(1'#.*+1.*1$!-(*!*+%"0$H+1.*1

0"."1E$3%'#$"31.*1/3/"#$')1

2.1.1.2.' Entregas pequeñas 

K(1 *</$-'1 .*1 .*3"##'(('1 *+1 0"."1 $+%*#"00$H+1 .*:*#I1 *+%#*="#1 /+1 !H./('1

0'!-(*%"!*+%*1G/+0$'+"() 

2.1.1.3.' Diseño simple 

K(1*</$-'1.*1.*3"##'(('13H('1.*:*10'+3%#/$#1('1+*0*3"#$'1-"#"1</*1*(13$3%*!"10/!-("1

("1G/+0$'+"($.".1#*</*#$."1-'#10($*+%*)1 

2.1.1.4.' Metáfora 

K31/+"1.*30#$-0$H+13$!-(*1;1*+%*+.$."1-'#1%'.'31.*1('1</*1E";1</*1.*3"##'(("#)1 

2.1.1.5.' Desarrollo dirigido por pruebas 

J+%*31.*1.*3"##'(("#1/+1!H./('1*+1*3-*0CG$0'41*(1*</$-'1.*1.*3"##'(('1.*:*1#*"($&"#1

("31-#/*:"31#*3-*0%$?"3)'



! %.!

K(10($*+%*10'+1";/."1.*(1*</$-'1.*1.*3"##'(('413*1*+0"#="1.*1.$3*M"#1("31-#/*:"31

.*1"0*-%"0$H+410/;"11G$+"($.".11*310'!-#':"#1</*1("31E$3%'#$"31.*1/3/"#$'13*1E";"+1

$!-(*!*+%".'1.*1!"+*#"10'##*0%") 

2.1.1.6.' Refactor 

K(1*</$-'1.*1.*3"##'(('1.*:*1 #*?$3"#10'+3%"+%*!*+%*1*(1 0H.$='1-"#"1.*-/#"#('1;1

3$!-($G$0"#('10'+1("1G$+"($.".1.*1!*B'#"#1("10"($.".1.*(13$3%*!") 

2.1.1.7.' Programación en parejas 

K(1.*3"##'(('1.*(13$3%*!"1.*:*13*#1*30#$%'1*+1-"#*B"341.'31-#'=#"!".'#*313*+%".'31

*+1("1!$3!"10'!-/%".'#")1K3%"1-#I0%$0"1"3*=/#"11</*1%'.'1*(10H.$='1G/*1#*?$3".'1

-'#1"(1!*+'31'%#'1-#'=#"!".'#1=*+*#"+.'1/+1!*B'#1.$3*M'1;1#*./0$*+.'1('31*##'#*31

.*10'.$G$0"0$H+) 

2.1.1.8.' Propiedad colectiva del código 

K(10H.$='1+'1.*:*13*#10'+'0$.'1-'#1/+1.*3"##'((".'#1*+1*3-*0CG$0'413$+'1</*13*1

*3-*#"1</*10/"(</$*#1!$*!:#'1.*1*</$-'1-/*."1%#":"B"#1*+10/"(</$*#1!H./('1.*(1

3$3%*!") 

2.1.1.9.' Integración continua 

N'.'31('310"!:$'31*+1*(10H.$='1.*:*+13*#1$+%*=#".'31"(1!*+'31/+"1?*&1"(1.C"41('1

</*1 G"0$($%"1 ("10'##*00$H+1.*1*##'#*31.*10'.$G$0"0$H+1*1 $+%*=#"0$H+1</*13*1-/*."+1

-#*3*+%"#1*+1*(13$3%*!") 

2.1.1.10.' Cliente in-situ 

K(1*</$-'1.*1.*3"##'(('1.*:*1%*+*#1/+10'+%$+/'1"00*3'1"(10($*+%*1</*1?"1"13*#1/3'1

.*(13$3%*!") 

2.1.1.11.' Estándares del código 

N'.'1 *(1 *</$-'1 .*1 .*3"##'(('1 .*:*1 -#'=#"!"#1 :"B'1 ('31 !$3!'31 *3%I+."#*341

-*#!$%$*+.'1"3C1</*1%'.'31('31!$*!:#'31-/*."+1*+%*+.*#1;1#*"($&"#1!'.$G$0"0$'+*31

"(10H.$='1.*(13$3%*!")1

2.1.1.12.' Soluciones “spike” 

>/"+.'1*Q$3%*1/+1.*30'+'0$!$*+%'1%70+$0'1*+1/+1E$3%'#$"1.*1/3/"#$'1;1*3%"1#*3/(%"1

.$GC0$(1 .*1 *3%$!"#41 3*1 -/*.*+1 /3"#1 -*</*M'31 -#'=#"!"31 .*1 -#/*:"1 kR-$`*l1 -"#"1

*Q-('#"#1("31.$G*#*+%*313'(/0$'+*31;10'!-#*+.*#1%70+$0"!*+%*11("1E$3%'#$"1.*1/3/"#$'1

0'##*3-'+.$*+%*1mUWn)1 



! %%!

2.1.1.13.' Planning Poker 

K31/+"1%70+$0"1</*13*1/%$($&"1*+1*(1B/*='1.*1("1-("+$G$0"0$H+)16*#!$%*10"(0/("#1/+"1

*3%$!"0$H+1 "-#'Q$!"."1 .*(1 *3G/*#&'1 .*1 ("31 E$3%'#$"31 .*1 /3/"#$'1 :"3"."1 *+1 /+1

0'+3*+3'1.*1%'.'1*(1*</$-'1.*1.*3"##'((')mUSn 

J+%*31.*10'!*+&"#1*(16("++$+=16'`*#1*+1/+1-#';*0%'13*1.*:*1.*G$+$#1("1/+$.".1.*1

!*.$0$H+41-/*.*+13*#1E'#"341.C"341-/+%'31'10/"(</$*#1'%#"1!7%#$0")15"13*0/*+0$"1

</*1.*:*13*=/$#1("1/+$.".1.*1!*.$0$H+1*(*=$."1?"1"13*#18$:'+"00$1kW41S41X41U41Z41\41

SU41 XS41 UY41 ZZ41 \cl1 .*1*3%"1!"+*#"1 3*1-/*.*1.$!*+3$'+"#1 .*1/+"1!"+*#"1!I31

-#*0$3"1*(1*3G/*#&'1</*1?"1"11%'!"#1("1E$3%'#$"1.*1/3/"#$'1#*3-*0%$?"mUXn)1 

K(1-#'0*.$!$*+%'1</*13*1.*:*13*=/$#1*31*(13$=/$*+%*mUXne1 

T1 N'.'31 ('31 !$*!:#'31 .*(1 *</$-'1 #*0$:*+1 /+1 B/*='1 .*1 0"#%"31 0'+1 ("1 3*#$*1 .*1

8$:'+"00$)1

T1 K(10($*+%*1(**1/+"1E$3%'#$"1.*1/3/"#$')1

T1 K(1 *</$-'1 .*1 .*3"##'(('1 #*"($&"#1 ("31 -#*=/+%"31 +*0*3"#$"31 -"#"1 *+%*+.*#1 ("1

E$3%'#$"1.*1/3/"#$')1

T1 K+1/+1%$*!-'1.*%*#!$+".'1%'.'31*30'=*+1/+10"#%"1;1("13$%F"+1:'0"1":"B')1

T1 _+"1?*&1%'.'31E"+1!'3%#".'13/10"#%"1k*3%$!"0$H+l1E";1.'31'-0$'+*3e1

o1 K30'=*#1("1*3%$!"0$H+1!*.$"1!I31#*-*%$.")1

o1 d/30"#1/+"1/+"+$!$.".1*+%#*1%'.'31('31!$*!:#'31.*(1*</$-')1

1

2.2.'ANÁLISIS TÉCNICO DE REALIDAD AUMENTADA 

5"1#*"($.".1"/!*+%"."1-*#!$%*1$+%*=#"#1.*1!"+*#"1$+3%"+%I+*"110'+%*+$.'1.$=$%"(1

0'+1 *(1 !/+.'1 #*"(1 mSZn)1 6"#"1 -'.*#1 ((*?"#1 "1 0":'1 *3%*1 -#'0*3'1 3*1 3$=/*+1 ('31

3$=/$*+%*31-"3'3mSVne1

T1 >"-%/#"1.*1("1*30*+"e1K+1-#$!*#1(/="#41("1$!"=*+1</*1?"1"13*#1"/!*+%"."1

*310"-%/#"."1/3"+.'1/+10I!"#")1

T1 L.*+%$G$0"0$H+1.*1("1*30*+"e1K+13*=/+.'1(/="#1("1$!"=*+10"-%/#"."1.*:*13*#1

*30"+*"."1-"#"1.*%*#!$+"#1</*1$+G'#!"0$H+1"/!*+%"."1?"1"13*#1-#*3*+%"."1

;1*(1(/="#1*Q"0%'1.*+%#'1.*1("1-"+%"((")1K3%"1-'3$0$H+1-/*.*13*#1$.*+%$G$0"."1

"1 %#"?731.*1!"#0".'#*31'1 1 "1 %#"?731.*1 %*0+'('=C"31 0'!'1O6R41 3*+3'#*31

$+G#"##'B'31'1("3*#)11



! %&!

T1 6#'0*3"!$*+%'1.*1("1*30*+"e1_+"1?*&1</*1("1$!"=*+1E";"13$.'1-(*+"!*+%*1

$.*+%$G$0"."41*(10'+%*+$.'1?$#%/"(10'##*3-'+.$*+%*1*313'($0$%".'1;"13*"1.*1/+"1

:"3*1.*1."%'31#*!'%"1'1('0"()1

T1 @$3/"($&"0$H+1.*1 ("1*30*+"e18$+"(!*+%*1*(13$3%*!"1.*1 #*"($.".1"/!*+%"."1

-#'./0*1/+"1$!"=*+1</*1*+%#*!*&0("1*(1*3-"0$'1#*"(1;1*(10'+%*+$.'1?$#%/"()1

KQ$3%*+1*+1*(1!*#0".'1+/!*#'3'31RPv31</*13$=/*+1('31-"3'31"+%*31!*+0$'+".'31

;1 </*1 -'#1 %"+%'1 </*1 G"0$($%"+1 ("1 0#*"0$H+1 .*1 "-($0"0$'+*31 </*1 E"0*+1 /3'1 .*1 ("1

#*"($.".1"/!*+%".")1K3%'31RPv31-/*.*+13*#1.$?$.$.'31*+1("313$=/$*+%*310"%*='#C"31

mS[ne1

T1 O*'('0"($&"0$H+e16*#!$%*+10#*"#1"-($0"0$'+*31E"0$*+.'1/3'1.*(1O6R1;1*(1LA_1

k_+$.".1.*1!*.$0$H+1 $+*#0$"(l1.$3-'+$:(*1*+1 ("1!";'#C"1.*1 ('31.$3-'3$%$?'31

!H?$(*31"0%/"(*3)1

T1 d"3".'31 *+1 !"#0".'#*3e1 _3"+1 !"#0".'#*31 *3-*0$"(*31 </*1 -*#!$%*+1 *(1

#*0'+'0$!$*+%')1

1

2.2.1.' METAIO 

A*%"$'1RPv1*31/+1G#"!*g'#`41*(10/"(1*3%"10'!-/*3%'1-'#1.$G*#*+%*31!H./('310'!'1

#*0'+'0$!$*+%'41 #"3%#*'1 1 ;1 1 #*+.*#$&"0$H+1 mS\n)1 5'31 .*%"((*31 .*1 1 $!-(*!*+%"0$H+1

*3%I+1*+0"-3/(".'31;1("31.$G*#*+%*31G/+0$'+"($.".*31-/*.*+13*#1/%$($&"."31"1%#"?731

.*(1J6L10'##*3-'+.$*+%*41-*#!$%$*+.'1"3C1/+1GI0$(1.*3"##'(('1.*1("31"-($0"0$'+*3)1

K(1RPv1.*1A*%"$'1*310'!-"%$:(*10'+1("1!";'#C"1.*1("31-("%"G'#!"31-"#"1.*3"##'(('1

.*13'G%g"#*e1J+.#'$.41 $]R41_+$%;1UP1;1b$+.'g3)15"31 $+%*#G"0*31*3-*0CG$0"31-"#"1

0"."1-("%"G'#!"13'+10'!-"%$:(*310'+10/"(</$*#1"!:$*+%*1.*1.*3"##'((')1

J(=/+"310"#"0%*#C3%$0"313'+e11

T1 6#'-'#0$'+"1"(%'1+$?*(1.*1":3%#"00$H+1</*1-*#!$%*1"(1.*3"##'((".'#1':?$"#1("31

$!-(*!*+%"0$'+*31 .*1 :"B'1 +$?*(1 ;1 0*+%#"#3*1 *(1 .$3*M'1 ;1 .*3"##'(('1 .*1

"-($0"0$'+*310'+1!";'#1G"0$($.".1;1*G$0$*+0$"1!*B'#"+.'1("1-#'./0%$?$.".)1

T1 6#'-'#0$'+"1/+1-'%*+%*1!'%'#1.*1#*+.*#$&".'1UP1;13*=/$!$*+%'1"(%"!*+%*1

"?"+&".'1-*#!$%$*+.'1.*3"##'(("#1"-($0"0$'+*31'-%$!$&"."31</*1-/*.*+13*#1

*B*0/%"."31*+1('31.$3-'3$%$?'31!H?$(*31*+1/+1%$*!-'1#"&'+":(*)11

T1 A*%"$'13'-'#%"1?"#$'311G'#!"%'31UP1k':B41G:Q1;1!.Xl1('10/"(1-*#!$%*1/+"1!";'#1

G(*Q$:$($.".1*+1*(1.*3"##'(('1.*1"-($0"0$'+*3)1



! %'!

T1 >"#="1.$#*0%"1.*1!'.*('31UP1*313'-'#%"."10'+1(("!"."31"(1!'%'#1.*1?$.*'1

]-*+O51('1</*1-*#!$%*1/+1/3'1!"31*G$0$*+%*1.*1('31#*0/#3'31.*(1.$3-'3$%$?'1

!H?$()1

1

2.2.2.' VUFORIA 

5"1-("%"G'#!"1.*1@/G'#$"1/%$($&"1*G$0$*+%*31%70+$0"31.*1#*0'+'0$!$*+%'1.*1$!I=*+*31

;1 -#'?**1 .$G*#*+%*31 0"#"0%*#C3%$0"31 </*1 -*#!$%*+1 *(1 .*3"##'(('1 .*1 "-($0"0$'+*31

!H?$(*31"1/3/"#$'31</*1+'1-'3**+10'+'0$!$*+%'31%70+$0'3mScn)1

5"1-("%"G'#!"1.*1@/G'#$"10'+3%"1.*1('313$=/$*+%*310'!-'+*+%*3e11

T1 R$3%*!"31.*1=*3%$H+1.*1A"#0".'#*3)1

T1 d"3*1.*1."%'31*+1("1+/:*1.*1('31!"#0".'#*3)1

T1 d"3*1.*1."%'31*+1("1+/:*1.*1('31.$3-'3$%$?'3)1

T1 K(1!'%'#1.*1@/G'#$")1

_+1.*3"##'((".'#1%$*+*1</*13$!-(*!*+%*13/:$#1("1$!"=*+1"13*#1#*0'+'0$."1"(13$3%*!"1

.*1=*3%$H+1.*1!"#0".'#*31;1('31#*0/#3'31=*+*#".'31-/*.*+13*#1"00*.$.'31.*3.*1

("1"-($0"0$H+1!H?$()1

J(=/+"310"#"0%*#C3%$0"313'+e1

T1 6#'-'#0$'+"1 /+1 #*0'+'0$!$*+%'1 #I-$.'1 .*1 ('31 ':B*%$?'31 -*#!$%$*+.'1 ("1

.*%*00$H+1.*1Z1':B*%$?'313$!/(%I+*"!*+%*)1

T1 R*=/$!$*+%'1 *G$0$*+%*1 *+1 0'+.$0$'+*31 .*1 -'0"1 (/&1 ;1 -*#!$%*1 #*0'+'0*#1 *(1

':B*%$?'1"1-*3"#1</*1*3%*1-"#0$"(!*+%*10/:$*#%')1

T1 6*#!$%*1 !"+%*+*#1 *(1 3*=/$!$*+%'1 .*(1 ':B*%$?'1 ;1 -*#!$%*1 !"+%*+*#1 /+"1

#*G*#*+0$"10'+3%"+%*1"1-*3"#1.*1</*1*(1':B*%$?'1;"1+'13*"1?$3$:(*)1

1

2.2.3.' ARTOOLKIT 

J9N''(v$%1*31/+"1($:#*#C"1.*1#*"($.".1"/!*+%"."1:"3"."1*+1!"#0".'#*3413'-'#%"1

!F(%$-(*31-("%"G'#!"341/3"1]-*+O51-"#"1*(1-#'0*3'1.*1#*+.*#$&"#1("31$!I=*+*31;1

*31.*10H.$='1":$*#%')1

K3%"1($:#*#C"10'+3$3%*1*+1/+1!H./('1*(10/"(10'+%$*+*1("31#/%$+"31.*1#*0'+'0$!$*+%'41

0"($:#"0$H+1;10'(*00$H+1.*1-"#I!*%#'3)11

J(=/+"310"#"0%*#C3%$0"313'+e1

T1 N$*+*1("10"-"0$.".1.*1/%$($&"#10/"(</$*#1-"%#H+1.*1!"#0".'#*310/".#".'3)1

T1 8I0$(10"($:#"0$H+1.*1("10I!"#"1.*1#*0'+'0$!$*+%')1



! %(!

T1 K(13*=/$!$*+%'1*31 ('13/G$0$*+%*!*+%*1 #I-$.'1-"#"1"-($0"0$'+*31.*1 #*"($.".1

"/!*+%"."11*+1%$*!-'1#*"() 

 

2.2.4.' COMPARACIÓN 

K+1 ("1 N":("1 XTS1 3*1!/*3%#"1 ("1 0'!-"#"0$H+1 *+%#*1 ("31 E*##"!$*+%"31 .*1 #*"($.".1

"/!*+%"."1"+%*31!*+0$'+"."3)1

5'31?"('#*31/3".'31-"#"1("1-'+.*#"0$H+1.*1("310"#"0%*#C3%$0"31.*10"."1RPv1?"+1.*(1

S1a1U)1J1("10"#"0%*#C3%$0"1.*(1O6R13*1(*1."1*(1?"('#1!"31"(%'1;"1/+'1.*1('31':B*%$?'31

.*(13$3%*!"1"1.*3"##'(("#1*31-*#!$%$#1"1('31/3/"#$'313":*#10/I(1*31*(1-/+%'1.*1$+%*#731

:"3".'1*+13/1('0"($&"0$H+1"0%/"(41('10/"(13*10'+3$=/*1"1%#"?731.*(1/3'1.*(13*+3'#1

.*1O6R)1

1

Tabla 2-1 Comparación de los frameworks de Realidad Aumentada 

&1'"/]'
L;E87>6' 34C6>8'' &1+889]>C'

' +>=8' L6987'

9*0'+'0$
!$*+%'1

A"#0"
.'#1 S1

L!"=*+)1
N*Q%')1
A"#0".'#*31
-"#0$"(!*+%*1
'0/(%'3)1
R*=/$!$*+%'1.*1
!"#0".'#*31
!F(%$-(*3)1

LP)1
8'%')1
A"#0".'#155J)1
h9)1
>H.$='1.*1
:"##"3)1

A"#0".'#*31
0/".#".'3)1
R*=/$!$*+%'1.*1
!"#0".'#*31
!F(%$-(*3)1

O6R1 U1 i1 w1 i1
LA_1 X1 w1 w1 i1

N'%"(1 V1 U1 V1 S1
K(":'#".'1-'#e1('31"/%'#*31

K+1 :"3*1 "(1 "+I($3$31 .*1 ("31 0"#"0%*#C3%$0"31 -#*3*+%*31 *+1 0"."1 RPv41 3*1 -/*.*1

':3*#?"#1</*1A*%"$'1':%$*+*1*(1?"('#1!"31"(%'41-'#1%"(1!'%$?'13*1E"1.*0$.$.'1/3"#1

*3%*1G#"!*g'#`1-"#"1*(1.*3"##'(('1.*(1-#*3*+%*1-#';*0%')11

1

2.3.'ANÁLISIS DE SERVICIOS DE MAPAS 

5'313*#?$0$'31.*1!"-"31</*13*1?"1"1"+"($&"#13'+e1]-*+R%#**%A"-1;1O''=(*1A"-3)11

2.3.1.' OPENSTREETMAP 

]-*+R%#**%A"-1k%"!:$7+10'+'0$.'10'!'1]RAl1*31/+1-#';*0%'10'(":'#"%$?'1-"#"1

0#*"#1 !"-"31 ($:#*31 ;1 *.$%":(*3)1 5'31 !"-"31 3*1 0#*"+1 /%$($&"+.'1 $+G'#!"0$H+1

=*'=#IG$0"10"-%/#"."10'+1.$3-'3$%$?'31O6R1!H?$(*31;1'%#"31G/*+%*31($:#*3)1K+1*3%"1



! %)!

-("%"G'#!"1 0"#%'=#IG$0"41 %"+%'1 ("31 $!I=*+*31 0#*"."31 0'!'1 ('31 ."%'31 ?*0%'#$"(*31

"(!"0*+".'31*+13/1:"3*1.*1."%'3413*1.$3%#$:/;*1:"B'1("1($0*+0$"1":$*#%"e15$0*+0$"1

J:$*#%"1.*1d"3*31.*1P"%'31k*+1$+=(731]P:5l)15'31/3/"#$'31#*=$3%#".'31-/*.*+13/:$#1

3/31%#"&"31.*3.*1*(1O6R1;10#*"#1;10'##*=$#1."%'31?*0%'#$"(*31!*.$"+%*1E*##"!$*+%"31

.*1*.$0$H+10#*"."31-'#1("10'!/+$.".1]-*+R%#**%A"-)1mXn1

2.3.2.' GOOGLE MAPS 

O''=(*1A"-31*31/+13*#?$.'#1.*1"-($0"0$'+*31.*1!"-"31*+1("1g*:1</*1-*#%*+*0*1"1

O''=(*)1]G#*0*1$!I=*+*31.*1!"-"31.*3-("&":(*341"3C10'!'1G'%'=#"GC"31-'#13"%7($%*1

.*(1!/+.'1;1 ("1 #/%"1*+%#*1.$G*#*+%*31/:$0"0$'+*31'1 $!I=*+*31"1-$*1.*10"((*1 0'+1

O''=(*1R%#**%1@$*g)1mUn1

1

2.3.3.' ACCESO A DATOS 

]-*+R%#**%A"-1 /%$($&"1 ."%'31 ":$*#%'341 *31 .*0$#1 </*1 ('31 /3/"#$'31 -/*.*+1 /3"#('1

($:#*!*+%*1 -"#"1 0/"(</$*#1 -#'-H3$%'41 3$*!-#*1 ;1 0/"+.'1 3*1 .71 0#7.$%'1 "1

]-*+R%#**%A"-1;1"13/310'(":'#".'#*3)16'#1'%#'1(".'1O''=(*1A"-31+'1*3%I1":$*#%'1

"1+$?*(1.*1."%'313$+1-#'0*3"#1.*1('31!"-"3)1O''=(*1k"(1$=/"(1</*1'%#'31-#'-$*%"#$'31

.*1 ('31 ."%'3l1 !"+%$*+*1 *3%'1 *+0*##".'41 0'+1 *(1 G$+1 .*1 !"+%*+*#1 /+"1 ?*+%"B"1

0'!*#0$"(41!$*+%#"31</*1F+$0"!*+%*1*Q-'+*+1('31-#'./0%'31;13*#?$0$'31=*+*#".'31

"1-"#%$#1.*1('31."%'313$+1-#'0*3"#1.*1('31!"-"3)1N"!:$7+1-#'%*=*+13/31.*#*0E'31"1

('31."%'31.*1('31!"-"313/:;"0*+%*310'+1.$?*#3'31.*#*0E'31.*1"/%'#1;1%7#!$+'31.*1

#*3%#$00$'+*31.*1/3')1mYn1

1

2.3.4.' EDICIÓN DE MAPAS 

6"#"1 ("1 *.$0$H+1 .*1 !"-"31 *+1 ]-*+R%#**%A"-41 *(1 /3/"#$'1 F+$0"!*+%*1 .*:*1

#*=$3%#"#3*1*+1("1-("%"G'#!"1;1-'.#I1*!-*&"#1"1#*"($&"#10"!:$'31*+1('31!"-"3)1J(1

%*#!$+"#1.*1*.$%"#1*(1!"-"413*1=/"#."1*1$+!*.$"%"!*+%*13*1-/*.*+1?$3/"($&"#1.*3.*1

0/"(</$*#1.$3-'3$%$?'1('310"!:$'31#*"($&".'3)1

1

K+1 0"!:$'41 -"#"1 *.$%"#1 !"-"31 *+1 O''=(*1 A"-31 3*1 /%$($&"1 3/1 E*##"!$*+%"1

.*+'!$+"."1A"-1A"`*#)1K(1-#'0*3'1*313$!$("#1"1]-*+R%#**%A"-41-*#'1('310"!:$'31

+'1 3*1 #*G(*B"+1 $+!*.$"%"!*+%*41 .*:$.'1"1</*1.*:*13*#1"-#':".'1-'#1 ('31 (C.*#*31

#*=$'+"(*31.*1("1&'+"1!'.$G$0"."1mUYn41*3%*1-#'0*3'1+'1%$*+*1/+1-("&'1*3-*0$G$0".'1

-'#1('1</*1+'1*31-'3$:(*13":*#10/"+.'13*1-'.#I+1?$3/"($&"#1('310"!:$'31#*"($&".'3)1



! %*!

1

2.3.5.' VISUALIZACIÓN DE MAPA 

]-*+R%#**%A"-1"(13*#1/+1!"-"10'(":'#"%$?'1;1.*1 GI0$(1"00*3'1-'3**1/+"1!";'#1

0"+%$.".1.*1.*%"((*31*+1("1?$3/"($&"0$H+1.*(1!"-"1.*1("1&'+"1.*(10"!-/31.*1("1K621

*+10'!-"#"0$H+10'+1O''=(*1A"-3410'!'13*1-/*.*1':3*#?"#1*+1("18$=/#"1XTU141('1

</*1G"0$($%"1("1/:$0"0$H+1;1'#$*+%"0$H+1-"#"1*(1/3/"#$')1

1
Figura 2-3 Comparación OSM vs Google Maps 

1

K(":'#".'1-'#e1('31"/%'#*31

2.4.'ANÁLISIS DE SENSORES DE ANDROID 

5"1!";'#C"1.*1('31.$3-'3$%$?'310'+1J+.#'$.1E"+1$+0'#-'#".'13*+3'#*31</*1!$.*+1*(1

!'?$!$*+%'41("1'#$*+%"0$H+1;1.$?*#3"310'+.$0$'+*31"!:$*+%"(*3)1K3%'313*+3'#*313'+1

0"-"0*31.*1-#'-'#0$'+"#1."%'31*+1:#/%'10'+1/+"1"(%"1-#*0$3$H+1;1*Q"0%$%/.41;13'+1

F%$(*31 3$1 .*3*"1 3/-*#?$3"#1 *(1 !'?$!$*+%'1 %#$.$!*+3$'+"(1 '1 -'3$0$'+"!$*+%'1 .*(1

.$3-'3$%$?'41'13$1.*3*" !'+$%'#*"#1('310"!:$'31*+ *( *+%'#+'1"!:$*+%"( 0*#0"1.*1/+1

.$3-'3$%$?')1

5"1-("%"G'#!"1J+.#'$.1*310'!-"%$:(*10'+1%#*31"!-($"310"%*='#C"31.*13*+3'#*3e1

T1 %85' 54<58745' :4' A8B>A>4<C8P1 K3%'31 3*+3'#*31 !$.*+1 ("31 G/*#&"31 .*1

"0*(*#"0$H+1 ;1 G/*#&"31 .*1 #'%"0$H+1 "1 ('1 ("#='1 .*1 %#*31 *B*3)1 K3%"1 0"%*='#C"1

$+0(/;*1 "0*(*#H!*%#'341 3*+3'#*31 .*1 =#"?*.".41 =$#'30'-$'31 ;1 3*+3'#*31 .*1

?*0%'#1.*1#'%"0$H+)1

T1 "4<58745' 6AG>4<C6945P1 K3%'31 3*+3'#*31 !$.*+1 .$?*#3'31 -"#I!*%#'31

"!:$*+%"(*3410'!'1("1%*!-*#"%/#"1"!:$*+%*1;1("1-#*3$H+1.*1"$#*41$(/!$+"0$H+1

;1E/!*.".)1K3%"10"%*='#C"1$+0(/;*1:"#H!*%#'341G'%H!*%#'31;1%*#!H!*%#'3)1

R*+3'#*31 .*1 -'3$0$H+e1 K3%'31 3*+3'#*31 !$.*+1 ("1 -'3$0$H+1 GC3$0"1 .*1 /+1

.$3-'3$%$?')1 K3%"1 0"%*='#C"1 $+0(/;*1 3*+3'#*31 .*1 '#$*+%"0$H+1 ;1

!"=+*%H!*%#'3)1mZn1



! %+!

J10'+%$+/"0$H+13*1($3%"+1('31-#$+0$-"(*313*+3'#*31</*13*1*+0/*+%#"+1.$3-'+$:(*31*+1

('31.$3-'3$%$?'310'+13$3%*!"1'-*#"%$?'1J+.#'$.e1

T1 &?4947@A4C78e1 A$.*1 ("1 "0*(*#"0$H+41 $+0($+"0$H+1 ;1 =#"?*.".)1 K31 /%$($&".'1

0/"+.'1 3*1 0"!:$"1 ("1 '#$*+%"0$H+1 .*(1 .$3-'3$%$?'1 .*1 ?*#%$0"(1 "1 E'#$&'+%"(1 ;1

?$0*?*#3")1

T1 0>785?8=>8e1K313$!$("#1"(1"+%*#$'#41"/+</*1!I31-#*0$3'1;1!*+'31($+*"(41-/*31

%"!:$7+1!$.*1("1.$#*00$H+1;1*(1!'?$!$*+%'1"+=/("#413$*+.'10"-"&1.*10"(0/("#1

("1#'%"0$H+1%'%"()1N"!:$7+1*310"-"&1.*1.*%*0%"#1("31?$:#"0$'+*31.*1("1?'&)1

T1 36H<4C@A4C78e1 A$.*1 ("1 0"+%$.".1 .*1 G/*#&"1 !"=+7%$0")1 R*1 *+0"#="1 .*(1

G/+0$'+"!$*+%'1.*1("1:#FB/(")1

T1 "4<587':4'=78^>A>:6:e1K3%*13*+3'#1*310"-"&1.*13":*#13$1%$*+*1"(='1-#HQ$!'1

'1+'13*=F+1('1</*1%"#.*1*+1?'(?*#1*3"1(/&41-'#1!*.$'1.*1("1*!$3$H+1.*1/+"1

(/&1$+G#"##'B")1J0%F"41-'#1*B*!-('410/"+.'13*1#*"($&"1/+"1(("!"."41!'!*+%'1

*+1*(1</*13*1"-"="1("1-"+%"(("1"(1%*+*#1*(1%*(7G'+'10*#0"1.*1("1'#*B")1

T1 "4<587':4'9;Ie1K310"-"&1.*1!*.$#1("10"+%$.".1.*1(/&1</*1E";1*+1*(1*+%'#+'41

;1"1-"#%$#1.*1*3'41*(1.$3-'3$%$?'!#*=/("1"/%'!I%$0"!*+%*1*(1:#$(('1.*1("1-"+%"(("41

3$*!-#*1;10/"+.'13*1*+0/*+%#*1"0%$?".')1

T1 (8:@A4C78e1>"(0/("1('31-"3'31</*1."1("1-*#3'+"1.*1G'#!"1!I31-#*0$3"1</*1

*(1"0*(*#H!*%#')1

T1 %4?C87':4'W;49965e1_+13*+3'#10"-"0$%$?'1</*1*310"-"&1.*1.*%*0%"#1("1E/*(("1

."0%$("#)1A/(%$-($0"1("13*=/#$.".1.*(1.$3-'3$%$?')1mVn1

1

2.5.'JUSTIFICACIÓN DE LAS HERRAMIENTAS PARA LA 

CONSTRUCCIÓN DE LA APLICACIÓN 

2.5.1.' PLATAFORMA DE DESARROLLO 

6"#"1*(1.*3"##'(('1.*1("1"-($0"0$H+1!H?$(13*1/%$($&"#I1J+.#'$.1P*?*('-*#1N''(31kJPNl1

</*1*31/+1-(/=$+1-"#"1K0($-3*1</*1-#'-'#0$'+"1/+10'+B/+%'1.*1E*##"!$*+%"31</*13*1

$+%*=#"+1 0'+1 *(1 LPK1 .*1K0($-3*)1]G#*0*1 "00*3'1 "1!/0E"31 0"#"0%*#C3%$0"31 </*1 (*1

";/."+1"1.*3"##'(("#1"-($0"0$'+*31.*1J+.#'$.)1JPN1-#'-'#0$'+"1/+"1E*##"!$*+%"1.*1

.$3*M'1 .*1 $+%*#G"&1 .*1 /3/"#$'1 -"#"1 0#*"0$H+1 #I-$."1 .*1 -#'%'%$-'341 .$3*M'1 ;1

0'+3%#/00$H+1.*1("1$+%*#G"&1.*1/3/"#$'1.*1("1"-($0"0$H+)1m[n1

1



! %,!

2.5.2.' BASE DE DATOS 

2.5.2.1.' MongoDB 

A'+='Pd1*31/+"1:"3*1.*1."%'31'#$*+%"."1"1.'0/!*+%'3)1K3%'1</$*#*1.*0$#1</*1*+1

(/="#1.*1=/"#."#1 ('31."%'31*+1 #*=$3%#'341=/"#."1 ('31."%'31*+1.'0/!*+%'3)1K3%'31

.'0/!*+%'31 3'+1 "(!"0*+".'31 *+1dR]241 </*1 *31 /+"1 #*-#*3*+%"0$H+1 :$+"#$"1 .*1

pR]2)1m\n1

 

A'+='Pd1'G#*0*1/+1#$0'10'+B/+%'1.*10"#"0%*#C3%$0"31;1G/+0$'+"($.".*31!I31"((I1.*1

("31</*13*1'G#*0*+1*+13$!-(*31"(!"0*+*310("?*T?"('#)1A'+='Pd1%$*+*1/+1(*+=/"B*1

.*10'+3/(%"41C+.$0*313*0/+."#$'31"(%"!*+%*1G/+0$'+"(*31k$+0(/;*+.'1:F3</*."1.*1

%*Q%'1;1=*'*3-"0$"(l41/+1!"#0'1.*1"=#*="0$H+1.*1=#"+1"(0"+0*1-"#"1*(1"+I($3$31.*1

."%'341;1!I3)1>'+1A'+='Pd1 %"!:$7+13*1-/*.*1E"0*#1/3'1.*1*3%"31 G/+0$'+*31"1

%#"?731 .*1 !I31 .$?*#3'31 %$-'31 .*1 ."%'31 </*1 0'+1 /+"1 :"3*1 .*1 ."%'31 #*("0$'+"()1

J.*!I31A'+='Pd1*31*3-*0$"(!*+%*1F%$(1*+1*+%'#+'31</*1#*</$*#"+1*30"(":$($.".)1

K+1("1N":("1XTX13*1!/*3%#"1/+"10'!-"#"0$H+1*+%#*1A;Rh51;1A'+='Pd)1

Tabla 2-2 Comparación de características MongoBD vs MySQL 

#676?C47_5C>?6' 3F"T%' 38<H8/M'

A'.*('1.*1."%'31*+#$</*0$.'1 2'1 R$1

K3</*!"1.$+I!$0'1 2'1 R$1

N$-'31.*1P"%'31 R$1 R$1

5'0"($.".1.*1."%'31 2'1 R$1

J0%/"($&"0$H+1.*10"!-'31 R$1 R$1

N#"+3"00$'+*310'!-(*B"31 R$1 2'1

J/.$%'#C"1 R$1 R$1

J/%'TRE"#.$+=1 2'1 R$1

K(":'#".'1-'#e1('31"/%'#*31

5"31'#="+$&"0$'+*31.*1%'.'31('31%"!"M'31*3%I+1".'-%"+.'1A'+='Pd41;"1</*1(*31

-*#!$%*1 0'+3%#/$#1 "-($0"0$'+*31 !I31 #I-$.'41 !"+*B"#1 .$?*#3'31 %$-'31 .*1 ."%'31 ;1

".!$+$3%#"#1"-($0"0$'+*31.*1!"+*#"1!I31*G$0$*+%*1"1*30"(")1

1

K(1.*3"##'(('13*13$!-($G$0"10'+1*(1/3'1.*1A'+='Pd41;"1</*1*($!$+"1("10"-"10'!-(*B"1

.*1!"-*'1':B*%'T#*("0$'+"(1k]9Al1</*1%#"./0*1 ('31':B*%'31*+1*(10H.$='1"1%":("31

#*("0$'+"(*31mcn)16'#1*(('13*1*($=*1"1A'+='Pd1-"#"1*(1.*3"##'(('1.*(1-#';*0%')1



! %-!

1

2.5.3.' PANEL WEB 

6"#"1*(1.*3"##'(('1.*(1-"+*(1g*:13*13*(*00$'+"#'+1("313$=/$*+%*31E*##"!$*+%"3e1

2.5.3.1.1.! Scala 

R0"("1 *31 /+1 (*+=/"B*1 .*1 -#'=#"!"0$H+1 -"#"1 "-($0"0$'+*31 .*1 3'G%g"#*)1

>'+0*-%/"(!*+%*410"."1?"('#1*31/+1':B*%'1;10"."1'-*#"0$H+1*31/+1 (("!"."1"1/+1

!7%'.')1J1-*3"#1.*1</*13/13$+%"Q$31*310'+?*+0$'+"(41R0"("1*31%"!:$7+1/+1(*+=/"B*1

G/+0$'+"(1*+1%'."1#*=(")1N$*+*1%'.'1('1</*13*1-/*.*1*3-*#"#41$+0(/;*+.'1G/+0$'+*31

.*1-#$!*#"10("3*41/+"1:$:($'%*0"10'+1*3%#/0%/#"31.*1."%'31$+!/%":(*31*G$0$*+%*341;1

/+"1-#*G*#*+0$"1=*+*#"(1.*1("1$+!/%":$($.".13':#*1!/%"0$H+41"1.$G*#*+0$"1.*1'%#'31

(*+=/"B*31 G/+0$'+"(*31 %#".$0$'+"(*3)1 K(1 *+G'</*1 .*1R0"("1 *31 *(1 .*3"##'(('1 .*1 /+1

-*</*M'10'+B/+%'1.*10'+3%#/00$'+*31:I3$0"31</*13*1-/*.*+10'!:$+"#1.*1!"+*#"1

G(*Q$:(*)1K3%'1 3*1"-($0"1 %"!:$7+1"1 3/1+"%/#"(*&"1'#$*+%"."1"1':B*%'31 ;1 G/+0$'+"()1

R0"("13':#*3"(*1-"#%$0/("#!*+%*10/"+.'13*1%#"%"1.*13'G%g"#*1.*13*#?$.'#1*30"(":(*1

</*1E"0*1/3'1.*1-#'0*3"!$*+%'10'+0/##*+%*1;13C+0#'+'41("1/%$($&"0$H+1-"#"(*("1.*1

!F(%$-(*31+F0(*'341;1*(1-#'0*3"!$*+%'1.$3%#$:/$.'1*+1("1+/:*)1

R/1+"%/#"(*&"1G/+0$'+"(1E"0*1</*13*"1!I31GI0$(1*30#$:$#10H.$='1!/(%$TE$('13*=/#'1;1

.*1 :/*+1 #*+.$!$*+%')1 ^";1 %C-$0"!*+%*1 /+"1 !*+'#1 .*-*+.*+0$"1 *+1 *(1 *3%".'1

!/%":(*1;1('31G/%/#'31;1"0%'#*31.*1R0"("1-#'-'#0$'+"+1-'%*+%*31E*##"!$*+%"31-"#"1

("1'#="+$&"0$H+1.*(13$3%*!"10'+0/##*+%*1"1/+1"(%'1+$?*(1.*1":3%#"00$H+)1mSWn1

6'#1*3%"31#"&'+*313*1E"1*30'=$.'1*3%*1(*+=/"B*1.*1-#'=#"!"0$H+1-"#"1*(1.*3"##'(('1

.*(1-#*3*+%*1-#';*0%')1

1

2.5.3.1.2.! Lift-Web 

5$G%1*31G#"!*g'#`1.*1"-($0"0$H+1g*:1=#"%/$%'1</*1*3%I1.$3*M".'1-"#"1*(1(*+=/"B*1.*1

-#'=#"!"0$H+1R0"(")1R*1:"3"1*+1('310'+0*-%'31.*1G#"!*g'#`310'!'1O#"$(3419/:;1

'+19"$(341A"#41b$0`*%1;1PB"+=')15$G%13*1!'.*("1-#$+0$-"(!*+%*1*+1*(1(("!".'1*+G'</*1

x@$3%"16#$!*#'x1k.$3*M'1"!$=":(*l1-"#"1*(1.*3"##'(('1.*1("1-I=$+"1g*:1$+3-$#"."1*+1

*(1!"#0'1b$0`*%)15$G%1 %"!:$7+1*3%I1.$3*M".'1-"#"13*#1/+11 G#"!*g'#`1g*:1.*1"(%'1

#*+.$!$*+%'41 *30"(":(*1!*.$"+%*1 *(1 "-#'?*0E"!$*+%'1 .*1 ('31 "0%'#*31 R0"("1 -"#"1

"-';"#1!I31-*%$0$'+*310'+0/##*+%*31</*10'+1/+13*#?$.'#1.*1E$('T-'#T-*%$0$H+)1

>'!'1*(10H.$='1R0"("13*1*B*0/%"1.*+%#'1.*1("1!I</$+"1?$#%/"(1p"?"1kp@Al410/"(</$*#1

d$:($'%*0"1.*1p"?"1;10'+%*+*.'#11g*:1*Q$3%*+%*13*1-/*.*1/%$($&"#1*+1("1*B*0/0$H+1.*1



! &.!

"-($0"0$'+*31.*15$G%)15"31"-($0"0$'+*313'+1*!-"</*%"."310'!'1"#0E$?'31bJ91;1

.*3-(*=".'31*+10/"(</$*#1!'%'#13*#?(*%1k-'#1*B*!-('41Z)Z)QQ1N'!0"%41K3-'(H+1V)W41

*%0)l)1K(10'+%*+$.'1g*:1.$+I!$0'1*31=*+*#".'1"1 %#"?731.*1-("+%$(("31/%$($&"+.'1*(1

*3%I+."#1 ^NA5Z1 '1 i^NA5)1 5"31 "-($0"0$'+*31 .*1 5$G%1 %"!:$7+1 3*1 :*+*G$0$"+1 .*1

3'-'#%*1+"%$?'1-"#"1%70+$0"31.*1.*3"##'(('1g*:1"?"+&"."3410'!'1>'!*%1;1JB"Q)1

5"31-#$+0$-"(*310"#"0%*#C3%$0"31.*1("31"-($0"0$'+*31.*15$G%13'+e1

T1 9*3$3%*+%*1"1?/(+*#":$($.".*310'!/+*31$+0(/;*+.'1('31.*G$+$.'31*+1]bJR6)1

T1 9I-$.'1-"#"10'+3%#/$#410'+0$3'1;1GI0$(1.*1!"+%*+*#)1

T1 J(%'1#*+.$!$*+%'1;1*30"("1*+1*(1!/+.'1#*"(1-"#"1!"+*B"#1('31+$?*(*31.*1%#IG$0'1

=#"+.*3)1mXUn1

1

2.5.3.1.3.! Apache Thrift 

K31 /+1 G#"!*g'#`1 -"#"1 *(1 .*3"##'(('1 .*1 3*#?$0$'31 $+%*#'-*#":(*31 ;1 *30"(":(*3)1

>'!:$+"1/+"1-$("1.*13'G%g"#*10'+1/+1!'%'#1.*1=*+*#"0$H+1.*10H.$='1-"#"10'+3%#/$#1

3*#?$0$'31 </*1 G/+0$'+"+1 .*1!"+*#"1 *G$0$*+%*1 ;1 3$+1 -#':(*!"31 *+%#*1>1 yy41 p"?"41

6;%E'+416^6419/:;41K#("+=416*#(41^"3`*((41>1z41>"0"'41p"?"R0#$-%412'.*)B341R0"("1;1

'%#'31(*+=/"B*3)1

NE#$G%1$+0(/;*1/+"1-$("1k3%"0`l10'!-(*%"1-"#"10#*"#10($*+%*31;13*#?$.'#*31k8$=/#"1XT

Yl)15"1-"#%*13/-*#$'#1.*1("1-$("1*31*(10H.$='1=*+*#".'1.*3.*1*(1"#0E$?'1.*1.*G$+$0$H+1

.*1 NE#$G%)1 5'31 3*#?$0$'31 .*1 NE#$G%1 #*3/(%"+1 *+1 *(1 0H.$='1 .*(1 0($*+%*1 ;1 -#'0*3".'#1

=*+*#".')1K(1-#'%'0'('1;1%#"+3-'#%*13'+1-"#%*1.*1("1($:#*#C"1.*1%$*!-'1.*1*B*0/0$H+1

.*1NE#$G%)16'#1('1%"+%'10'+1NE#$G%413*1-/*.*1.*G$+$#1/+13*#?$0$'41;1*31($:#*1.*10"!:$"#1

*(1-#'%'0'('1;1*(1%#"+3-'#%*13$+1?'(?*#1"1=*+*#"#1*(10H.$=')1mXYn1

 1
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Figura 2-4 Arquitectura  de Thrift 

1

8/*+%*e1E%%-effB+:)'0$g*:)0'!fB+:fB+:p/+XWWc)E%!(1

1

2.5.3.1.4.! Twitter Finagle 

8$+"=(*1*31/+13$3%*!"196>1*Q%*+3$:(*1-"#"1("1p@A1kp"?"1@$#%/"(1A"0E$+*l1413*1/%$($&"1

-"#"1("10'+3%#/00$H+1.*13*#?$.'#*31.*1"(%"10'+0/##*+0$")18$+"=(*1$!-(*!*+%"10($*+%*1

;1 3*#?$.'#1 J6L1 /+$G'#!*31 -"#"1 ?"#$'31 -#'%'0'('341 ;1 *3%I1 .$3*M".'1 -"#"1 /+1 "(%'1

#*+.$!$*+%'1 ;1 0'+0/##*+0$")1 5"1!";'#1 -"#%*1 .*(1 0H.$='1 .*(1 8$+"=(*1 *31 -#'%'0'('1

"=+H3%$0'41('1</*13$!-($G$0"1("1$!-(*!*+%"0$H+1.*1+/*?'31-#'%'0'('3)1mXZn1

1

2.5.3.1.5.! SBT 

RdN1*31/+"1E*##"!$*+%"1]-*+1R'/#0*1.*10'+3%#/00$H+1-"#"1-#';*0%'31#*"($&".'31

*+1R0"("1;1p"?"413$!$("#1"1A"?*+1'1J+%)1

R/31-#$+0$-"(*310"#"0%*#C3%$0"313'+e1

T1 R'-'#%*1+"%$?'1-"#"10'!-$("#10H.$='1R0"("1;1("1$+%*=#"0$H+10'+1G#"!*g'#`31

.*1-#/*:"1.*1R0"(")1

T1 O*3%$H+1.*1.*-*+.*+0$"31!*.$"+%*1L?;1k</*13'-'#%"1#*-'3$%'#$'31*+1G'#!"%'1

A"?*+l)

T1 >'!-$("0$H+41-#/*:"31;1.*3-($*=/*10'+%$+/'3)1

T1 L+%*=#"0$H+10'+1*(1$+%7#-#*%*1.*1R0"("1-"#"1/+"1$%*#"0$H+1;1.*-/#"0$H+1#I-$.")1
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T1 R'-'#%*1"1-#';*0%'31p"?"1f1R0"("1!$Q%'3)1mXVn1

1

2.5.4.' REALM 

9*"(!1*31/+"1:"3*1.*1."%'31!H?$(1!/(%$-("%"G'#!"1</*1/%$($&"1-*#3$3%*+0$"1.*1."%'31

.$3*M"."1*3-*0CG$0"!*+%*1-"#"1"-($0"0$'+*31!H?$(*3)1

9*"(!1*31*Q%#*!"."!*+%*1GI0$(1.*1$+%*=#"#1*+1('31-#';*0%'341;1("31G/+0$'+*31!I31

0'!/+*31T10'!'1("10'+3/(%"1.*1("1:"3*1.*1."%'31T10'+3$3%*+1*+1/+"13'("1(C+*"1.*1

0H.$=')19*"(!1+'13*1:"3"1*+1."%'31:I3$0'31'1$+0(/3'1/+1!'%'#1Rh5$%*)1mX[n1

1

2.5.5.' GCM 

K(1R*#?$0$'1.*1!*+3"B*#C"1*+1("1+/:*1.*1O''=(*1kO>Al1*31/+13*#?$0$'1=#"%/$%'1</*1

-*#!$%*1 "1 ('31 .*3"##'((".'#*31 *+?$"#1!*+3"B*31 *+1 .$G*#*+%*31 -("%"G'#!"341 0'!'1

J+.#'$.41 $]R1 ;1 >E#'!*)1 6'#1 *B*!-('41 /+1 3*#?$.'#1 -/*.*1 *+?$"#1 !*+3"B*31

.$#*0%"!*+%*1 "1 /+1 F+$0'1 .$3-'3$%$?'1 '1 "1 /+1 =#/-'1 .*1 .$3-'3$%$?'3)1 J3$!$3!'41 ("1

"-($0"0$H+1.*1/+1.$3-'3$%$?'1-/*.*1*+?$"#1!*+3"B*31.$#*0%"!*+%*1"1/+13*#?$.'#1;1"1

('31.$3-'3$%$?'31</*1-*#%*+*&0"+1"(1!$3!'1=#/-')1mX\n1

 1
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CAPÍTULO 3.'DESARROLLO DE LA APLICACIÓN 

3.1.'FASE 1: EXPLORACIÓN 

K(1-#'-H3$%'1.*1("1G"3*1.*1*Q-('#"0$H+1*31.*G$+$#10'+1('31$+?'(/0#".'31*+1*(1-#';*0%'1

/+"1"-#*0$"0$H+1.*1('1</*1*(13$3%*!"1.*:*#I1E"0*#10/"+.'1%*#!$+*13/1.*3"##'(('41

-"#"1 ('1 0/"(1 ('31 /3/"#$'31 .*:*#I+1 .*G$+$#1 3/31 #*</*#$!$*+%'341 .*1 ('31 0/"(*31 3*1

.*#$?"#I+1 ("31 E$3%'#$"31 .*1 /3/"#$'41 !$3!"31 </*1 *3-*0$G$0"+1 ('1 </*1 *(1 3$3%*!"1

+*0*3$%"1E"0*#)1

J.*!I341 *+1 *3%"1 G"3*1 *(1 *</$-'1 .*1 1.*3"##'(('1 1.*:*#I1 1G"!$($"#$&"#3*1 0'+1 ("31

E*##"!$*+%"341%*0+'('=C"31;1-#I0%$0"31</*13*1/%$($&"#I+1*+1*(1-#';*0%')1

3.1.1.' ROLES 

6"#"1*(10'##*0%'1G/+0$'+"!$*+%'1.*(1*</$-'1.*1%#":"B'1*31+*0*3"#$'1%*+*#1.*G$+$."31

("31#*3-'+3":$($.".*31</*1.*:*+10/!-($#10"."1/+'1.*13/31!$*!:#'31

K+1("1N":("1UTS13*1!/*3%#"+1('31#'(*31.*G$+$.'31-"#"1*(1.*3"##'(('1.*1("1"-($0"0$H+)1

Tabla 3-1 Roles XP definidos 

$5;67>8' 189'

L+=)1A"#$%&'(1N*+*!"&"1 K+%#*+".'#1k>'"0El1

@$3$%"+%*31"(10"!-/31.*1("1_+$?*#3$.".)1K3%/.$"+%*31.*1("1

_+$?*#3$.".1;1J.!$+$3%#".'#1.*16"+*(1b*:)11

>($*+%*1

8*#+"+.'15*.*3!"1 N*3%*#1

8*#+"+.'15*.*3!"41A"/#$0$'15(/!$</$+="1 6#'=#"!".'#1

K(":'#".'1-'#e1('31"/%'#*31

3.1.2.' ANÁLISIS DE REQUERIMIENTOS 

3.1.2.1.' Introducción y Antecedentes 

K(1 3$3%*!"1!*+0$'+".'1*+1*3%*1 .'0/!*+%'1-*#!$%$#I1 ('0"($&"#1 -/+%'31.*1 $+%*#731

0'!'e1 G"0/(%".*341 (":'#"%'#$'341 0*+%#'31 ;1 '%#"31 .*-*+.*+0$"31 .*+%#'1 .*1 ("31

$+3%"("0$'+*31.*(10"!-/31/+$?*#3$%"#$'1.*1("1K30/*("16'($%70+$0"12"0$'+"(1;1=/$"#1"1

-*#3'+"31 ?$.*+%*31 E"0$"1 *(1 -/+%'1 </*1 .*3**+1 "1 %#"?731 .*1 /+"1 "-($0"0$H+1!H?$(1

!*.$"+%*1*(1/3'1.*1!"-"31;19*"($.".1J/!*+%".")1
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3.1.2.2.' Problema 

J0%/"(!*+%*1 ("1 K30/*("1 6'($%70+$0"1 2"0$'+"(1 .$3-'+*1 .*1 /+1!"-"1 GC3$0'1 *+1 ("31

*+%#"."31.*(10"!-/310'+1*(1G$+1.*1$+G'#!"#1"1("10'!/+$.".13':#*1("1.$3%#$:/0$H+1.*1

("31$+3%"("0$'+*3)1R$+1*!:"#='41+'1*Q$3%*1/+"1G'#!"1*G$0$*+%*1;1*G$0"&1.*1('0"($&"#1;1

((*="#1"1-/+%'31.*1$+%*#731.*+%#'1.*1("31$+3%"("0$'+*31.*(10"!-/31/+$?*#3$%"#$'41-'#1

*(('13*1-("+%*"1*(1.*3"##'(('1.*1("1"-($0"0$H+1!H?$(41</*13*#I1.*1=#"+1";/."1-"#"1

!$+$!$&"#1;1'-%$!$&"#1*(1%$*!-'1*+1((*="#1"1/+1.*3%$+')1

1

3.1.2.3.' Resumen 

K(1 3$3%*!"1 -*#!$%$#I1 "1 ('31 ?$3$%"+%*341 -*#3'+"(1 ;1 *3%/.$"+%*31 .*1 ("1 K30/*("1

6'($%70+$0"12"0$'+"(11:/30"#1-/+%'31.*1$+%*#7310'!'1('31$+.$0".'31"+%*#$'#!*+%*)1

R$1 ('31 -/+%'31 .*1 $+%*#731 3*1 *+0/*+%#*+1 .*G$+$.'31 1.*+%#'1 .*1 ("1 "-($0"0$H+1 3*#I+1

!"#0".'31*+1("1-"+%"(("1.*(1.$3-'3$%$?'1!H?$()11

K(13$3%*!"1!'3%#"#I1"(1/3/"#$'1/+"1-'3$:(*1#/%"41:"3"."1*+13/1-'3$0$H+1"0%/"(41E"0$"1

*(1-/+%'1.*1$+%*#7313*(*00$'+".'1;11".*!I31-'.#I1':3*#?"#1!I31$+G'#!"0$H+1"0*#0"1

.*1*3%*10'!'e1%*(7G'+'410'##*'1*(*0%#H+$0'41-I=$+"1g*:41*+%#*1'%#'3)1

J.$0$'+"(!*+%*13*1'G#*0*#I1"(1/3/"#$'1/+"1-"+%"(("1.*1#*"($.".1"/!*+%"."1-"#"1</*1

-/*."1 1((*="#1 "(1 -/+%'1 .*1 $+%*#731 1E"0$*+.'1 /3'1 .*1 .$0E"1 %*0+'('=C")1 K+1 .$0E"1

-"+%"(("13*1!'3%#"#I1/+1#"."#41/+1$+.$0".'#1-*#3'+"($&".'11;1("1.$3%"+0$"1#*3%"+%*1

*+1%$*!-'1#*"()1

1

3.1.2.4.' Búsqueda 

K+1*(13$3%*!"41('31/3/"#$'31.*1("1"-($0"0$H+1!H?$(1%*+.#I+1("1'-0$H+1.*1#*"($&"#1/+"1

:F3</*."1.*1('31-/+%'31.*1$+%*#731#*=$3%#".'31.*(10"!-/31-'($%70+$0'1-"#"1-'.*#1

((*="#1"13/1.*3%$+'1.*1/+"1!"+*#"1!I31*G$0$*+%*)16"#"1/%$($&"#1("1"-($0"0$H+1!H?$(1('31

/3/"#$'31+'1#*</$*#*+1.*1/+1#*=$3%#'1-#*?$')1J.*!I341("1"-($0"0$H+1!H?$(1#*</$*#*1

</*1('31-/+%'31.*1$+%*#731.*:*+1*3%"#1#*=$3%#".'31*+1*(1-"+*(1g*:1-#*?$"!*+%*)1

1

3.1.2.5.' Visualización de Rutas 

N#"31#*"($&"#1("1:F3</*."1.*(11-/+%'1.*1$+%*#731;1*+10"3'1.*1</*1("1:F3</*."13*"1

*Q$%'3"13*1!'3%#"#I1/+1#/%"1"-#'Q$!"."1.*3.*1("1/:$0"0$H+1"0%/"(1.*(1/3/"#$'1E"0$"1

*(1-/+%'1.*1 $+%*#73)16"#"1</*1*3%"1#/%"1-/*."13*#1?$3/"($&"."41*(1/3/"#$'1.*:*#I1

%*+*#1/+"10'+*Q$H+1"0%$?"1"1$+%*#+*%)1
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K(1 /3/"#$'1 %*+.#I1 /+"1 3*=/+."1 .*1 '-0$H+41 -*#!$%$7+.'(*1 ((*="#1 "1 3/31 .*3%$+'1 "1

%#"?731.*(1/3'1.*1 ("1#*"($.".1"/!*+%"."41 ("10/"(1+'1#*</$*#*1%*+*#1/+"10'+*Q$H+1

"0%$?"1"1$+%*#+*%1

1

3.1.2.6.' Administración 

K(1".!$+$3%#".'#1%*+.#I1("1'-0$H+1.*1#*=$3%#"#41*.$%"#1;1*($!$+"#1('31-/+%'31.*1$+%*#731

"1 %#"?731 .*(1 -"+*(1g*:)1K(1 3$3%*!"1 #*</*#$#I1 </*1 *(1 ".!$+$3%#".'#1 3*1 *+0/*+%#*1

#*=$3%#".'1 -#*?$"!*+%*)1 K(1 ".!$+$3%#".'#1 $+=#*3"#I1 "(1 -"+*(1 g*:1 0'+1 ("31

0#*.*+0$"(*31-#'-'#0$'+"."3)11

1

3.1.2.7.' Modelo elemental de datos 

^"3%"1 *(1 !'!*+%'41 3*1 E"+1 !*+0$'+".'1 %'."31 ("31 I#*"31 .*1 G/+0$'+"!$*+%'1 .*(1

3$3%*!"41-*#'1("1.*30#$-0$H+1.*1("1G'#!"1*+1</*1!"+*B"+1('31."%'31E"13$.'1*30"3")1

K3%"1 3*00$H+1 %$*+*1 0'!'1 ':B*%$?'1 .*30#$:$#1 0'+1 !I31 .*%"((*1 *3-*0CG$0"!*+%*1

"</*(("31I#*"31.*(13$3%*!"1.'+.*13*1"(!"0*+"#I+1('31."%'3)1

3.1.2.7.1.! Punto de interés 

P/#"+%*1*(1 -#'0*3'1.*1 $+=#*3'1.*(1-/+%'1.*1 $+%*#731*(1J.!$+$3%#".'#1 %*+.#I1</*1

$+=#*3"#1.*%"((*31"0*#0"1.*(1-/+%')15"1$+G'#!"0$H+1</*13*#I1=/"#."."13':#*1*(1-/+%'1

.*1$+%*#731*3e1

T1 2'!:#*)1

T1 P*30#$-0$H+)1

T1 >"##*#"1k6'3%=#".'416#*=#".'l)1

T1 5":'#"%'#$'3)1

T1 P*-"#%"!*+%'3)1

T1 6I=$+"1b*:)1

T1 6'3$0$H+1=*'=#IG$0")1

T1 N*(7G'+'3)1

T1 >'##*'1*(*0%#H+$0')1

T1 L!"=*+)1

1

3.1.2.8.' Características del usuario 

^";1.'31%$-'31.*1/3/"#$'1</*1E"+13$.'1$.*+%$G$0".'31-"#"1*3%*13$3%*!")1K3%'313'+e1

T1 J.!$+$3%#".'#e15"1-*#3'+"1*+0"#="."1.*1".!$+$3%#"#1('31-/+%'31.*1$+%*#73)1
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T1 @$3$%"+%*e1 5"1 -*#3'+"1 </*1 </$*#*1 ((*="#1 "1 /+1 -/+%'1 .*1 $+%*#731 .*+%#'1 .*(1

0"!-/3)1

1

3.1.2.9.' Requerimientos funcionales 

J10'+%$+/"0$H+13*1($3%"+1('31#*</*#$!$*+%'31G/+0$'+"(*31.*(13$3%*!"1kN":("1UTXl)15"1

F(%$!"10'(/!+"1.*1 ("1 %":("1.*+'%"1 ("1 $!-'#%"+0$"1.*10"."1 #*</*#$!$*+%'1-"#"1 ("1

$!-(*!*+%"0$H+)15'31+$?*(*31.*1$!-'#%"+0$"13'+e1

Ae1/+1#*</*#$!$*+%'1!"+."%'#$'11

Pe1/+1#*</*#$!$*+%'1.*3*":(*1

]e1/+1#*</*#$!$*+%'1'-0$'+"(1

Tabla 3-2 Lista de requerimientos funcionales 

-`A478' a>5C87>6':4'$5;67>8' &=9>?6?>@<' ->B49' $5;67>8'

S1 @$3/"($&"#1!"-"11 AH?$(1 A1 @$3$%"+%*31

X1
A'3%#"#1/:$0"0$H+1.*(1/3/"#$'1*+1*(1
!"-"1

AH?$(1 A1 @$3$%"+%*31

U1
A'3%#"#1 $+%*#G"&1 .$G*#*+%*1
.*-*+.$*+.'1 ("1 -"+%"(("1 .*(1
.$3-'3$%$?'1

AH?$(1 ]1 @$3$%"+%*31

Y1 d/30"#1-/+%'31.*1$+%*#731 AH?$(1 A1 @$3$%"+%*31

Z1 A'3%#"#1($3%"1.*1#*3/(%".'31 AH?$(1 A1 @$3$%"+%*31

V1 d/30"#1-'#10'!"+.'31.*1?'&1 AH?$(1 ]1 @$3$%"+%*31

[1 JM".$#1-/+%'1.*1$+%*#731*+1*(1!"-"1 AH?$(1 A1 @$3$%"+%*31

\1
A'3%#"#1 #/%"1 E"0$"1 *(1 1-/+%'1 .*1
$+%*#731 AH?$(1 A1 @$3$%"+%*31

c1 A'3%#"#1 !I31 $+G'#!"0$H+1 3':#*1
*(11-/+%'1.*1$+%*#7313*(*00$'+".'1

AH?$(1 A1 @$3$%"+%*31

SW1 A'3%#"#1 ("1.$3%"+0$"1E"0$"1*(1-/+%'1
.*1$+%*#7313*(*00$'+".'1

AH?$(1 A1 @$3$%"+%*31

SS1
@$3/"($&"#1 *(1 -/+%'1 .*1 $+%*#731 0'+1
#*"($.".1"/!*+%"."1

AH?$(1 A1 @$3$%"+%*31

SX1
A'3%#"#11*+1%$*!-'1#*"(1("1.$3%"+0$"1
E"0$"1 *(1 -/+%'1 .*1 $+%*#731
3*(*00$'+".'1

AH?$(1 A1 @$3$%"+%*31
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SU1 A'3%#"#1";/."1 AH?$(1 P1 @$3$%"+%*31

SY1 L+=#*3"#1 -/+%'31 .*1 $+%*#731 *+1 *(1
-"+*(1g*:1

b*:1 A1 J.!$+$3%#
".'#1

SZ1 K.$%"#1-/+%'31.*1$+%*#731*+1*(1-"+*(1
g*:1

b*:1 A1 J.!$+$3%#
".'#1

SV1
K($!$+"#1 -/+%'31 .*1 $+%*#731 *+1 *(1
-"+*(1g*:1

b*:1 A1
J.!$+$3%#
".'#1

S[1
K+?$"#1 ("31 "0%/"($&"0$'+*31 "1 %'.'31
('31.$3-'3$%$?'31!H?$(*31</*1%*+="+1
$+3%"(".'1("1"-($0"0$H+1!H?$(1

b*:1 A1
J.!$+$3%#
".'#1

S\1 A'3%#"#1/+"1$+%#'./00$H+1"(1$+$0$'1.*1
("1"-($0"0$H+1

AH?$(1 P1 @$3$%"+%*31

Sc1 P*30"#="#1 !"-"1 .*1 !"+*#"1
"/%'!I%$0"1

AH?$(1 P1 @$3$%"+%*31

XW1
9*3%#$+=$#1('31(C!$%*31.*1+"?*="0$H+1
*+1*(1!"-"1

AH?$(1 ]1 @$3$%"+%*31

XS1
A'3%#"#1 :'%'+*31 G('%"+%*31 1"(1
3*(*00$'+"#1/+1.*3%$+'1

AH?$(1 A1 @$3$%"+%*31

K(":'#".'1-'#e1('31"/%'#*31

3.1.2.10.' Requerimientos de Hardware 

3.1.2.10.1.! Aplicación móvil 

P$3-'3$%$?'10'+1R$3%*!"1]-*#"%$?'1J+.#'$.11

@*#3$H+1!C+$!"1Y)W)U1kL0*1>#*"!1R"+.g$0El1

3.1.2.10.2.! Aplicación web 

b*:1R*#?*#10'+1N'!0"%1;13'-'#%*1.*1A'+='1Pd1

A'+='1Pd1P"%":"3*1

1

3.1.2.11.' Requerimientos No Funcionales 

K+1*3%"13*00$H+13*1.*%"(("+1('31#*</*#$!$*+%'31+'1G/+0$'+"(*3)1_+1#*</*#$!$*+%'1+'1

G/+0$'+"(1.*30#$:*1'1:$*+10'!'1*(1 3$3%*!"1.*:*#C"1 G/+0$'+"#1'1/+"1 #*3%#$00$H+1'1

(C!$%*1"(1</*1*(13$3%*!"11.*:*1".E*#$#3*)1

3.1.2.11.1.! Confiabilidad 

K(1-"+*(1g*:1+'1.*:*#I1-*#!$%$#1*(1"(!"0*+"!$*+%'1.*1."%'31+'1?I($.'341-"#"1*(('1

3*1#*"($&"#I1/+"1?"($."0$H+1.*1('31."%'31$+=#*3".'31"+%*31.*1=/"#."#('31*+1("1:"3*1
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.*1."%'3)1K+10"3'1.*1+'13*#1?I($.'313*1 $+G'#!"#I1"(1/3/"#$'10'+1/+1!*+3"B*1.*1

*##'#)1

3.1.2.11.2.! Usabilidad 

K(1#*=$3%#'1.*1/+1-/+%'1.*1$+%*#731+'1.*:*1%'!"#1!I31.*1U1!$+/%'3)1

5"1"0%/"($&"0$H+1.*1('31-/+%'31.*1$+%*#7311*31$+!*.$"%"1;1"/%'!I%$0")11

5"1/:$0"0$H+1"0%/"(1.*(1/3/"#$'1;13/10'##*3-'+.$*+%*1.*3%$+'13*1.*:*11!'3%#"#1.*1

.$G*#*+%*310'('#*3)1

5"1#/%"1!'3%#"."1"(1/3/"#$'1E"0$"1*(1-/+%'1.*1$+%*#731+'1.*:*1*Q0*.*#1('31U1!$+/%'3)1

J."-%"#1("31$+%*#G"0*31"1("31.$G*#*+%*31-"+%"(("31.*1('31.$3-'3$%$?'31!H?$(*31J+.#'$.)11

3.1.2.11.3.! Eficiencia 

5"1"-($0"0$H+1!H?$(1.*:*#I10"#="#1*(1!"-"1F+$0"!*+%*1.*1("1&'+"1.*3*"."1-"#"1

*?$%"#1 ("1 .*30"#="1 $++*0*3"#$"1 .*1 ."%'3)1 6"#"1 ('=#"#('41 3*1 *3%":(*0*#I1 /+1 (C!$%*1

.*+%#'1.*(1I#*"1.*3*"."1-"#"1</*1*(1/3/"#$'1+'13*1.*3-("0*1G/*#"1.*1*3%*)1

3.1.2.11.4.! Mantenibilidad 

K(13$3%*!"1.*:*#C"13*#1 GI0$(1.*1!"+%*+*#1!*.$"+%*1 ("1*30#$%/#"1/3'1.*1/+10H.$='1

(*=$:(*1;1:$*+1*3%#/0%/#".')1

3.1.2.11.5.! Portabilidad 

K(1-"+*(1g*:1-/*.*13*#1?$3%'1*+10/"(</$*#16>1'1A"0$+%'3E1</*1%*+="1/+"10'+*Q$H+1

"1$+%*#+*%1;1/+1+"?*=".'#1g*:1$+3%"(".')15"1"-($0"0$H+1!H?$(1-'.#I13*#1/%$($&"."1*+1

0/"(</$*#1.$3-'3$%$?'1!H?$(10'+1/+"1?*#3$H+1.*1J+.#'$.1!";'#1"1Y)W)U)1

1

3.1.2.12.' Dependencias y supuestos 

6"#"1+/*3%#'13$3%*!"413*1"3/!*1"1-"#%$#1.*1$+G'#!"0$H+1#*0'-$("."1.*(10($*+%*1</*1

("1"-($0"0$H+1!H?$(13*1.*3"##'(("#I1-"#"1("1-("%"G'#!"1J+.#'$.)1K(13*#?$.'#1.*(1-"+*(1

g*:13*#I1*B*0/%".'1:"B'1*(1R$3%*!"1]-*#"%$?'15$+/Q)1

K(13*#?$.'#1.*(1-"+*(1g*:13*1*+0'+%#"#I1.*+%#'1.*1("31$+3%"("0$'+*31.*1("1K62)1

]%#'13/-/*3%'1*31</*1*(1 #*+.$!$*+%'1.*(13$3%*!"1.*-*+.*#I1*+1=#"+1!*.$."1.*(1

3*#?$.'#1;1("10'+*Q$H+1"1$+%*#+*%)1

1

3.1.2.13.' Restricciones 

5"1 "-($0"0$H+1 !H?$(1 3*#I1 +"%$?"1 ;1 3*1 *B*0/%"#I1 F+$0"!*+%*1 :"B'1 ("1 -("%"G'#!"1

J+.#'$.)1



! &-!

3.1.3.' METÁFORA DEL SISTEMA 

sO*'('0"($&"0$H+1'/%.''#t1

3.1.3.1.' Alcance de la metáfora 

K(1 3$3%*!"1 .*3"##'((".'1 -*#!$%$#I1 "1 ('31 ?$3$%"+%*341 -*#3'+"(1 ;1 *3%/.$"+%*31 .*1 ("1

K30/*("16'($%70+$0"12"0$'+"(11:/30"#1-/+%'31.*1$+%*#731.*+%#'1.*1("31$+3%"("0$'+*31

.*(10"!-/31/+$?*#3$%"#$')1R$1('31-/+%'31.*1$+%*#7313*1*+0/*+%#*+1.*G$+$.'311.*+%#'1

.*1("1"-($0"0$H+13*#I+1!"#0".'31*+1("1-"+%"(("1.*(1!"-")1 

K(13$3%*!"1!'3%#"#I1"(1/3/"#$'1/+"1-'3$:(*1#/%"41:"3"."1*+13/1-'3$0$H+1"0%/"(41E"0$"1

*(1-/+%'1.*1$+%*#7313*(*00$'+".'1;11".*!I31-'.#I1':3*#?"#1!I31$+G'#!"0$H+1"0*#0"1

.*1*3%*10'!'e1%*(7G'+'410'##*'1*(*0%#H+$0'41-I=$+"1g*:41*+%#*1'%#'3)1

J.$0$'+"(!*+%*13*1'G#*0*#I1"(1/3/"#$'1/+"1-"+%"(("1.*1#*"($.".1"/!*+%"."1-"#"1</*1

-/*."1 1((*="#1 "(1 -/+%'1 .*1 $+%*#731 1E"0$*+.'1 /3'1 .*1 .$0E"1 %*0+'('=C")1 K+1 .$0E"1

-"+%"(("1 3*1!'3%#"#I1 /+1 #"."#41 /+16]L1 -*#3'+"($&".'1 1;1 ("1 .$3%"+0$"1 #*3%"+%*1 *+1

%$*!-'1#*"()1

1

3.1.4.' HISTORIAS DE USUARIO 

K+1*(1J+*Q'1J13*1*+0/*+%#"1("1($3%"1.*1E$3%'#$"31.*1/3/"#$'1.*G$+$."310'+B/+%"!*+%*1

0'+1*(10($*+%*)1

1

3.1.5.' ESTIMACIÓN DE HISTORIAS DE USUARIO 

6"#"1 #*"($&"#1 ("1 *3%$!"0$H+1 .*1 ("31 E$3%'#$"31 .*1 /3/"#$'1 3*1 /%$($&"#I1 ("1 %70+$0"1 .*1

6("++$+=16'`*#10'!'13*1.*%"(("1*+1*(1>"-C%/('1X)16"#"1"-($0"#1*3%"1%70+$0"13*1E"#I1

/3'1.*1/+"1E*##"!$*+%"1'+($+*1(("!"."e1s6("++$+=16'`*#t1</*13*1*+0/*+%#"1*+1("1

.$#*00$H+e1E%%-3effggg)-("++$+=-'`*#)0'!10'!'13*1-/*.*1?*#1*+1("18$=/#"1UTS)15'31

#*3/(%".'31 .*1 ("31 *3%$!"0$'+*31 -#'./0$."31 -'#1 *3%"1 E*##"!$*+%"1 3*1 -/*.*+1

':3*#?"#1*+1*(1J+*Q'1d)1

J.$0$'+"(!*+%*413*1.*G$+*+1('310#$%*#$'31.*1"0*-%"0$H+1-"#"10"."1E$3%'#$"1.*1/3/"#$'1

*+1:"3*1"13/1.*G$+$0$H+1;1':3*#?"0$'+*3)1K+1("1N":("1UTU13*1.*30#$:*1("1*3%$!"0$H+1

#*3/(%"+%*1;1('310#$%*#$'31.*1"0*-%"0$H+1-"#"10"."1E$3%'#$"1.*1/3/"#$')1

 1
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Figura 3-1 Estimación de Historia de Usuario en PlanningPoker.com 

1

K(":'#".'1-'#e1('31"/%'#*3
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3.1.6.! ANÁLISIS DE RIESGOS 

!"#$%& '#& (#)*+,(& -,+& .*+/%(*,+& '#& "+",(*%& +#& #01%0/(,(%0& -%+& +*$"*#0/#+& (*#+$%+&

/210*1%+&3"#&4"#'#0&,5#1/,(&#0&#-&'#+#64#7%&1%((#1/%&'#&-,&,4-*1,1*80&

Tabla 3-4 Análisis de riesgos 

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

9*0& 1%0#:*80& ,&
*0/#(0#/&

9*& #-& '*+4%+*/*)%& 0%& /*#0#&
1%0#:*80&,& *0/#(0#/& 0%& +#&
4%'(;& (#,-*<,(& -,&
+*01(%0*<,1*80& '#& -%+&
4"0/%+& '#& *0/#(2+=& 0*& #-&
1;-1"-%&'#&-,&("/,&.,1*,&#-&
4"0/%&+#-#11*%0,'%>&

?&@-6,1#0,(&-%+&4"0/%+&'#&*0/#(2+&
#0& -,& A,+#& '#& ',/%+& -%1,-& B&
+*01(%0*<,(& -%+& 4"0/%+& 1",0'%& #-&
'*+4%+*/*)%&/#0$,&1%0#:*80>&
?& 9#& 6%+/(,(;& "0& 6#0+,C#&
*0'*1,0'%& 3"#& #-& '*+4%+*/*)%& 0%&
/*#0#&1%0#:*80&B&',0'%& -,&%41*80&
'#& "/*-*<,(& (#,-*','& ,"6#0/,',&
4,(,&$"*,(+#&,-&'#+/*0%>&

D-& EF9& #+/;&
'#+,1/*),'%&%&-,&
+#7,-&#+&A,C,&

G%& +#& 4"#'#& %A/#0#(& '#&
6,0#(,& 4(#1*+,& -,&
"A*1,1*80& ,1/",-& '#-&
'*+4%+*/*)%&

?& H%+/(,(& "0& 1",'(%& '#& '*;-%$%&
4,(,&*05%(6,(&,-&"+",(*%&3"#&,1/*)#&
#-&EF9&
?&I/*-*<,(&-,&(#'&68)*-&4,(,&%A/#0#(&
-,& 4%+*1*80& B& 6%+/(,(& "0,& ,-#(/,&
*05%(6,0'%& 3"#& -,& "A*1,1*80&
%A/#0*',&0%&#+&4(#1*+,>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

&

3.2.!FASE 2: PLANIFICACIÓN DE LA ENTREGA 

D0&#+/,&5,+#=&+#&'#5*0#&-%+&+*$"*#0/#+&4"0/%+J&

?& D+5"#(<%&'#&'#+,((%--%=&#0&'%0'#&+#&#+4#1*5*1,&4"0/%+&(#-,1*%0,'%+&1%0&#-&

#3"*4%&'#&'#+,((%--%>&

?& F-,0&'#&#0/(#$,+=&#0&'%0'#&+#&#+4#1*5*1,&#-&#+5"#(<%&#0&+#6,0,+&3"#&),&,&

'"(,(&-,&*64-#6#0/,1*80&'#-&+*+/#6,>&

?& !%+& 1-*#0/#+& #+/,A-#1#0& -,& 4(*%(*','& '#& 1,',& .*+/%(*,& '#& "+",(*%& 1%0& -,&

5*0,-*','&'#&$#0#(,(&#-&4-,0&'#&*0/#(,11*%0#+&4,(,&#+/#&4(%B#1/%>&

3.2.1.! ESFUERZO EN DESARROLLO 

K05%(6,1*80&'#-&#3"*4%&'#&'#+,((%--%J&

?& 9#&(#,-*<,(;&"0,&C%(0,',&'#&L&.%(,+&'*,(*,+>&

?& 9#&/(,A,C,&M&'N,+&'"(,0/#&-,&+#6,0,>&

?& D-&$("4%&'#&'#+,((%--%&#+/;&1%05%(6,'%&4%(&'%+&4#(+%0,+>&



! "$!

3.2.2.! PLAN DE ENTREGAS 

I0,&)#<&'#5*0*',+&-,+&.*+/%(*,+&'#&"+",(*%=&-%+&*0)%-"1(,'%+&#0&#-&4(%B#1/%&.,1#0&

"0,&(#"0*80&4,(,&1(#,(&#-&4-,0&'#&#0/(#$,+>&

D0& #-& 4-,0& '#& #0/(#$,+& +#& #+4#1*5*1,& -,+& .*+/%(*,+& '#& "+",(*%& 3"#& ),0& ,& +#(&

*64-#6#0/,',+&4,(,&1,',&#0/(#$,&'#-&+*+/#6,&B& -,& 5#1.,&'#& *0*1*%&B& 5*0&'#&1,',&

#0/(#$,>& F%+/#(*%(6#0/#& 4%(& 1,',& 4-,0& '#& #0/(#$,+& +#& '#5*0#& #-& 4-,0& '#&

*0/#(,11*%0#+>&

D0&#-&1,+%&'#&#+/#&4(%B#1/%&+#&),&,&(#,-*<,(&"0&+%-%&4-,0&'#&#0/(#$,+=&#+/#&O0*1%&

4-,0&'#&#0/(#$,+&1%0/#0'(;&#-&#+5"#(<%&#0&.%(,+&3"#&),&,&'"(,(&#+/#&4(%B#1/%>&PQRS&

Tabla 3-5 Plan de entregas 

12!3$!4#%5'*#6%!3$!

7%06*#'!

8$)96!:%5#;636!3$!

:-5*$&6!

<#$;+'!:%5#;63'!

=4'*6%>!

RT?QT& TMURLUTM& TVR&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.2.3.! PLAN DE ITERACIONES 

D0&#-&4-,0&'#&*/#(,1*%0#+&WX,A-,&Y?LZ&+#&#+/,A-#1#&-,&4(*%(*','&'#&1,',&.*+/%(*,&'#&

"+",(*%&+#$O0& -,+&0#1#+*','#+&'#-&1-*#0/#>&!%+&1-*#0/#+&#+1%$#0& -,+&.*+/%(*,+&'#&

"+",(*%&'#-&4-,0&'#&#0/(#$,&'#5*0*'%&#0&#-&4"0/%&,0/#(*%(>&PQTS&

Tabla 3-6 Plan de iteraciones 

12! 4#%5'*#6!3$!7%06*#'! :%5#;6)#,-!

?5$*6)#,-!

@%#&-636!

A! B! C! D! E! F!

T& [*+",-*<,(&6,4,& TY& \& & & & & &

Q& H%+/(,(&"A*1,1*80&'#-&"+",(*%&#0&#-&6,4,&& V& \& & & & & &

Y& H%+/(,(&4"0/%&'#&*0/#(2+&#0&#-&6,4,& TY& \& & & & & &

]& ^"+1,(&4"0/%+&'#&*0/#(2+& TY& :& & & & & &

M& H%+/(,(&(#+"-/,'%+& TY& & :& & & & &



! "%!

L& K0$(#+,(&4"0/%+&'#&*0/#(2+&#0&#-&4,0#-&_#A&& TY& & :& & & & &

`& H%+/(,(&("/,&.,1*,&#-&4"0/%&'#&*0/#(2+& QT& & :& & & & &

V& H%+/(,(&#-&6,4,&'#&6,0#(,&%55-*0#& QT& & & :& & & &

a&
H%+/(,(& A%/%0#+& ,-& +#-#11*%0,(& "0& 4"0/%&

'#&*0/#(2+&
V& & & :& & & &

TR&
[*+",-*<,(&#-&4"0/%&'#&*0/#(2+&1%0&(#,-*','&

,"6#0/,',&
QT& & & :& & & &

TT&
H%+/(,(& "0,& *0/(%'"11*80& ,-& *0*1*%& '#& -,&

,4-*1,1*80&
TY& & & & & & :&

TQ&

9*01(%0*<,(& -%+& ',/%+& '#& -%+& 4"0/%+& '#&

*0/#(2+& '#-& 4,0#-& _#A& 1%0& -,& ,4-*1,1*80&

68)*-&

Y]& & & & :& & &

TY&
H%+/(,(& O0*1,6#0/#& #-& 1,64"+& '#& -,&

D+1"#-,&F%-*/210*1,&G,1*%0,-&#0&#-&6,4,&
V& & & & :& & &

T]& ^"+1,(&4%(&1%6,0'%+&'#&)%<& M& & & & & :& &

TM&
H%+/(,(&#0&/*#64%&(#,-&-,&'*+/,01*,&.,1*,&#-&

4"0/%&'#&*0/#(2+&+#-#11*%0,'%&
QT& & & & & :& &

TL& H%+/(,(&,B"',& V& & & & & :& &

T`& D'*/,(&4"0/%+&'#&*0/#(2+&#0&#-&4,0#-&_#A& TY& & & & :& & &

TV& D-*6*0,(&4"0/%+&'#&*0/#(2+&#0&#-&4,0#-&_#A& TY& & & & & :& &

Ta&
H%+/(,(& -,& '*+/,01*,& .,1*,& #-& 4"0/%& '#&

*0/#(2+&+#-#11*%0,'%&
TY& & & & & & :&

QR&
H%+/(,(&6;+&*05%(6,1*80&+%A(#&#-&4"0/%&'#&

*0/#(2+&+#-#11*%0,'%&
QT& & & & & & :&



! "&!

QT&
H%+/(,(&*0/#(5,<&'*5#(#0/#&'#4#0'*#0'%&'#-&

/,6,7%&'#&4,0/,--,&'#-&'*+4%+*/*)%&
TY& & & & & & :&

D-,A%(,'%&4%(J&-%+&,"/%(#+

3.3.!FASE 3: ITERACIONES 

D0&#+/,&5,+#&+#&'#5*0#0&-,+&'*5#(#0/#+&*/#(,1*%0#+&3"#&),0&,&+#(&0#1#+,(*,+&,0/#+&

'#&3"#&#-&+*+/#6,&+#,&#0/(#$,'%>&

D0&#-&1,+%&'#-&4(%B#1/%&+#&.,0&#+/,A-#1*'%&L&*/#(,1*%0#+&3"#&.,0&+*'%&'#5*0*',+&#0&

#-&4-,0&'#&*/#(,1*%0#+>&

&

3.3.1.! ITERACIÓN 0 

D-& %AC#/*)%& '#& -,& */#(,1*80& R=& 3"#& /#0'(;& "0,& '"(,1*80& '#& "0,& +#6,0,=& #+& #-&

#+/,A-#1*6*#0/%&-%+&+*$"*#0/#+&4"0/%+&1-,)#J&

?& @(3"*/#1/"(,&'#&-,&,4-*1,1*80>&

?& D+/;0',(&'#-&18'*$%>&

?& X,(C#/,+&bcb>&

?& d*+#7%&'#&-,&A,+#&',/%+>&

?& d*+#7%&'#&-,+&*0/#(5,1#+>&

? D3"*4%&4,(,&-,&*64-#6#0/,1*80>

3.3.1.1.! Arquitectura de GeoEPN 

3.3.1.1.1.! Arquitectura de la aplicación móvil 

!,&,(3"*/#1/"(,&#+1%$*',&4,(,&#-&'#+,((%--%&'#&-,&,4-*1,1*80&68)*-&#+&H[F&WH%'#-%&

?&[*+/,&?&F(#+#0/,'%(Z&

H[F&#+&"0&4,/(80&,(3"*/#1/80*1%&'#&*0/#(5,<&'#&"+",(*%=&'*+#7,'%&4,(,&5,1*-*/,(&-,+&

4("#A,+&"0*/,(*,+&B&6#C%(,(&-,&+#4,(,1*80&'#&68'"-%+&#0&-,&1,4,&'#&4(#+#0/,1*80>&

Figura 3-2 Arquitectura Modelo – Vista - Presentador 

&
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D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.1.1.2.! Arquitectura de panel web 

!,& ,(3"*/#1/"(,& #-#$*',& 4,(,& #-& 4,0#-& _#A& #+& '#& /*4%& e,1.,',>& D+/#& /*4%& '#&

,(3"*/#1/"(,& /*#0#& -,& *0/#01*80& '#& 4(%4%(1*%0,(& "0,& *0/#(5,<& "0*5*1,',& 4,(,& "0&

1%0C"0/%&'#&*0/#(5,1#+&'#&"0&+"A+*+/#6,>&D+/%&+#&.,1#&1%0&#-&5*0&'#&4(%/#$#(&,&-%+&

1-*#0/#+=& 3"#& 0%& 0#1#+*/,0& -,& 5"01*%0,-*','& '#& 0*)#-& *05#(*%(& 4(%4%(1*%0,'%& 4%(&

+"A+*+/#6,+=& '#& -,& 1%64-#C*','>& !%+& 1-*#0/#+& +#& 1%6"0*1,0& 1%0& #-& +"A+*+/#6,&

6#'*,0/#&#-&#0)N%&'#&+%-*1*/"'#+&,&"0,& 5,1.,',=& -,& 5,1.,',& /(,'"1#&B&6,0#C,& -,&

*0/#(1%6"0*1,1*80&#0/(#&-%+&+"A+*+/#6,+>&

F,(,& -,&4,(/#&'#& -,&,4-*1,1*80&_#A&+#&"/*-*<,(;&91,-,&!*5/&3"#&+#&1%6"0*1,(;&1%0&

+#()*1*%& 1%0+/("*'%& #0& X_*//#(& e*0,$-#=& ,& /(,)2+& '#& X.(*5/>& D-& +#()*1*%& +#(;& #-&

#01,($,'%& '#& *0/#(,1/",(& 1%0& -,& A,+#& '#& ',/%+&H%0$%d^>& @'#6;+& '#& #+/%=& #-&

+#()*1*%& #0)*,(;& "0,& ,1/",-*<,1*80& '#& -%+& ',/%+& *0+#(/,'%+=& ,1/",-*<,'%+& %&

#-*6*0,'%+&,&1,',&'*+4%+*/*)%&3"#&/#0$,&*0+/,-,',&-,&,4-*1,1*80=&"/*-*<,0'%&#-&+#()*1*%&

'#&E%%$-#&b-%"'&H#++,$*0$>&

&
Figura 3-3 Arquitectura Panel Web 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

&
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3.3.1.2.! Estándar 

!%+& '#+,((%--,'%(#+& '#A#(;0& #+1(*A*(& /%'%& #-& 18'*$%& '#& ,1"#('%& ,& (#$-,+&

4(#'#/#(6*0,',+& 3"#& #05,/*<,(;0& -,& 1%6"0*1,1*80& &,& /(,)2+& '#-& 18'*$%>& D+/%+&

#+/;0',(#+&+#(;0&+*64-#+&'#&+#$"*(&&B&+#&'#A#(;0&1"64-*(&'#&6,0#(,&%A-*$,/%(*,>&

Tabla 3-7 Estándar para la Base de datos 

<#+'! G'-H$-)#,-! :I$;+/'!

d%1"6#0/%+& ?& d#A#&#64#<,(&1%0&6,BO+1"-,+&

?& 9%-%&4"#'#&1%0/#0#(&-#/(,+&

?& G%&+#&4#(6*/#&1,(,1/#(#+&#+4#1*,-#+&

F-,1#&

@/(*A"/%+& ?& d#A#&/#0#(&5%(6,/%&b,6#-&b,+#&

?& 9%-%&4"#'#&1%0/#0#(&-#/(,+&

4.%0#+&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-8 Estandar para código de Panel Web y Aplicación Móvil 

<#+'! G'-H$-)#,-! :I$;+/'!

b-,+#+& ?& d#A#&#64#<,(&1%0&6,BO+1"-,+&
?& 9*& .,B& "0,& 0"#),& 4,-,A(,& '#A#&
#64#<,(&1%0&6,BO+1"-,&

?& 9%-%&4"#'#&1%0/#0#(&-#/(,+&
?& G%& +#& 4#(6*/#0& 1,(,1/#(#+&
#+4#1*,-#+&

H,4e(,$6#0/&

[,(*,A-#+& ?& d#A#&/#0#(&5%(6,/%&b,6#-&b,+#&
?& 9%-%&4"#'#&1%0/#0#(&-#/(,+&
?& G%& +#& 4#(6*/#0& 1,(,1/#(#+&
#+4#1*,-#+&

+#0+%(H,0,$#(&

F(#+#0/#(+& ?& d#A#&#64#<,(&1%0&6,BO+1"-,+&
?& X#(6*0,(;&1%0&#-&+"5*C%&F(#+#0/#(&
?& 9*& .,B& "0,& 0"#),& 4,-,A(,& '#A#&
#64#<,(&1%0&6,BO+1"-,&

H,4e(,$6#0/F(#+#0
/#(&

K0/#(,1/%(+& ?& d#A#&#64#<,(&1%0&6,BO+1"-,+&
?& X#(6*0,(;&1%0&#-&+"5*C%&*0/#(,1/%(&
?& 9*& .,B& "0,& 0"#),& 4,-,A(,& '#A#&
#64#<,(&1%0&6,BO+1"-,&

H,4e(,$6#0/K0/#(,1
/%(&

!*+/#0#(+& ?& d#A#&#64#<,(&1%0&6,BO+1"-,+&
?& X#(6*0,(;&1%0&-#&+"5*C%&-*+/#0#(&

f0H,4e(,$6#0/!*+/
#0#(&



! (*!

?& 9*& .,B& "0,& 0"#),& 4,-,A(,& '#A#&
#64#<,(&1%0&6,BO+1"-,&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.1.3.! Tarjetas CRC 

D0&#-&@0#:%&b&+#&4(#+#0/,0&-,+&/,(C#/,+&bcb&#-,A%(,',+&4,(,&#-&4(%B#1/%>&

3.3.1.4.! Diseño de la Base de Datos 

D0& -,& e*$"(,& Y?Y& +#& 6"#+/(,& #-& '*,$(,6,& '#& -,& ^,+#& '#& d,/%+& 4,(,& #-& ,1/",-&

4(%B#1/%>&

Figura 3-4 Diagrama de la Base de datos 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.1.5.! Diseño de Interfaces 

F,(,&#-&'*+#7%&'#& *0/#(5,1#+&+#&"/*-*<8& -,&.#((,6*#0/,&G*0C,H%1g=& -,&1",-&4#(6*/#&

6%'#-,(&-,+&*0/#(5,1#+&'#&"0,&6,0#(,&+#01*--,&#&*0/"*/*),>&

3.3.1.5.1.! Aplicación Móvil 

Figura 3-5 Interfaz: Pantalla Principal 
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&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Figura 3-6 Interfaz: Más Información 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Figura 3-7 Interfaz: Realidad aumentada 

D-,A%(,'%&4%(J&-%+&,"/%(#+&

 &
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Figura 3-8 Interfaz: Resultados de búsqueda 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Figura 3-9 Interfaz: Barra lateral de navegación 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Figura 3-10 Interfaz: Primera pantalla de introducción 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Figura 3-11 Interfaz: Segunda pantalla de introducción 
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&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Figura 3-12 Interfaz: Tercera pantalla de introducción 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Figura 3-13 Interfaz: Cuarta pantalla de introducción 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.1.5.2.! Panel Web 
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&

Figura 3-14 Interfaz: Pantalla General 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Figura 3-15 Interfaz: Pantalla Añadir/Visualizar Punto 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&
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3.3.1.6.! Equipo para la implementación 

F,(,&4%'#(& *64-#6#0/,(&#-&+*+/#6,&E#%DFG&'#&6,0#(,&,'#1",',&#+&0#1#+,(*%&

'*+4%0#(& '#& "0,& #3"*4%& 1%0& #-& (#0'*6*#0/%& 0#1#+,(*%& 4,(,& #C#1"/,(& /%'%+& -,+&

.#((,6*#0/,+&0#1#+,(*,+>&&&

!,& +*$"*#0/#& /,A-,& 6"#+/(,& -,+& &1,(,1/#(N+/*1,+& '#-& #3"*4%& +#-#11*%0,'%& 4,(,& -,&

*64-#6#0/,1*80&'#-&+*+/#6,&E#%DFGJ&

&

Tabla 3-9 Equipo para la implementación del Sistema 

:J0#+'!+6*6!/6!#;+/$;$-56)#,-!3$/!%#%5$;6!

9*+/#6,&%4#(,/*)%& H@b&f9&\&h%+#6*/#&

d*+1%&'"(%& MRR&E^&

H#6%(*,&c@H& V&E^&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.2.! ITERACIÓN 1 

3.3.2.1.! Objetivo 

D-&%AC#/*)%&'#& -,&4(*6#(,& */#(,1*80&#+& -,& *0*1*,-*<,1*80&'#-&4(%B#1/%&#0&#-&@0'(%*'&

9/"'*%=&-,&1(#,1*80&'#&-,&)*+/,&'#-&6,4,=&&-,&*'#0/*5*1,1*80&'#&-,&4%+*1*80&/,0/%&'#-&

"+",(*%& 1%6%& '#-& 4"0/%& '#& *0/#(2+& B& #-& 68'"-%& '#& AO+3"#',& '#& -%+& 4"0/%+& '#&

*0/#(2+>&&

Tabla 3-10 Historias de Usuario - Primera iteración 

1K;$*'!
4#%5'*#6!
3$!

0%06*#'!
:%5#;6)#,-!

G*#5$*#'%!3$!
@)$+56)#,-!

<6*$6%!

T&
[*+",-*<,(&
H,4,&

TY&

I0,& )#<& #-&
"+",(*%&
+#-#11*%0,& -,&
,4-*1,1*80&
E#%DFG=&
#+/,& +#&
#C#1"/,&
6%+/(,0'%& -,&
*0/#(5,<&
4(*01*4,-& -,&
1",-& 1%0/*#0#&

b(#,(& -,& ,1/*)*','&
H,*0@1/*)*/B&
b(#,(& #-& 5(,$6#0/&
H,4e(,$6#0/&
K64-#6#0/,(& -,& *0/#(5,<&
W0"6#(,(&*0/#(5,<Z&
@7,'*(& -,& -*A(#(N,&
f9HdcfKd&,-&4(%B#1/%&



! (%!

#-& 6,4,& B&
%1"4,& /%',& -,&
4,0/,--,> 

Q&

H%+/(,(&
"A*1,1*80&
'#-&
"+",(*%&#0&
#-&6,4,&

V&

9#&6"#+/(,&"0&
6,(1,'%(& '#&
1%-%(& ,<"-&
*0'*1,0'%& -,&
4%+*1*80&
,1/",-& '#-&
"+",(*%& ,-&
6%6#0/%& '#&
1,($,(& #-&
6,4,&

b(#,(&"0&EF9i#-4#(&
@7,'*(& -,&O-/*6,&)#(+*80&'#-&
,4*& '#& +#()*1*%& '#&
-%1,-*<,1*80& '#& E%%$-#&
We"+#'!%1,/*%0F(%)*'#(@4*Z&
fA/#0#(&-,&4%+*1*80W-,/*/"'&B&
-%0$*/"'Z&'#-&EF9i#-4#(&
d*A"C,(&"0&6,(1,'%(&1%0& -,&
4%+*1*80& %A/#0*',& #0& -,&
4,0/,--,&'#-&6,4,&
b%64(%A,(& 1,',& +#$"0'%&
#-& 1,6A*%& '#& &4%+*1*80& B& +*&
1,6A*,& ,1/",-*<,(& #-&
6,(1,'%(& '#-& "+",(*%& ,& -,&
0"#),&4%+*1*80&&

Y&

H%+/(,(&
4"0/%& '#&
*0/#(2+& #0&
#-&6,4,&

TY&

9#&6"#+/(,&"0&
6,(1,'%(& '#&
1%-%(& (%C%&
+%A(#&#-&6,4,&
-"#$%& '#&
A"+1,(& B&
+#-#11*%0,(&"0&
4"0/%& '#&
*0/#(2+&
*0'*1,0'%& +"&
4%+*1*80&

d*A"C,(&"0&6,(1,'%(&1%0& -,&
4%+*1*80& %A/#0*',& #0& -,&
4,0/,--,&'#-&6,4,&

TT&
^"+1,(&
4"0/%+& '#&
*0/#(2+&

TY&

I0,& )#<& #-&
"+",(*%&
4(%1#'#& ,&
(#,-*<,(& "0&
AO+3"#',& #0&
-,& 1,C,& '#&
/#:/%=&,4,(#1#&
"0,& -*+/,& '#&
%41*%0#+&
,1%('#&,-&/#:/%&
*0$(#+,'%&
'#A,C%& '#& -,&
1,C,& '#&
AO+3"#',=&
6*#0/(,+& #-&
"+",(*%&
*0$(#+,& -#/(,+&

@7,'*(& 1,C,& '#& /#:/%& 4,(,&
*0$(#+,(&#-&4"0/%&,&A"+1,(&
c#,-*<,(& -,& AO+3"#',&#0& -,&
A,+#&'#&',/%+&'#&-%+&4"0/%+&
'#&*0/#(2+&3"#&1"64-,0&1%0&
#-&1(*/#(*%&'#&AO+3"#',&
i,A*-*/,(& -,& AO+3"#',& 1%0&
/#:/%&4(#'*1/*)%&
W@-& #64#<,(& ,& *0$(#+,(&
-#/(,+& 6%+/(,(& +"$#(#01*,+&
'#& 4"0/%+& '#& *0/#(2+& 3"#&
1%0/#0$,0& -,+& -#/(,+&
*0$(#+,',+Z&



! (&!

#0& -,& 1,C,& '#&
AO+3"#',> 
&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.2.2.! Planificación de la iteración 

!"#$%&'#&'#5*0*(& -,+& /,(#,+&'#&1,',&.*+/%(*,&'#&"+",(*%& +#&4(%1#'#&,&#+/*6,(&#-&

#+5"#(<%&'#&1,',&"0,&'#&#--,+&WX,A-,&Y?TTZ>&

Tabla 3-11 Lista de tareas con estimación - Primera Iteración 

12!
4#%5'*#6!

12!
<6*$6!

<6*$6! :%5#;6)#,-! @%#&-6)#,-!

T&

T& b(#,(&-,&,1/*)*','&H,*0@1/*)*/B& Y&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Q&
b(#,(& #-& 5(,$6#0/&
H,4e(,$6#0/&

Y&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Y&
K64-#6#0/,(& -,& *0/#(5,<&
W0"6#(,(&*0/#(5,<Z&

TR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

]&
@7,'*(& -,& -*A(#(N,& f9HdcfKd&
,-&4(%B#1/%&

TR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Q&

M& b(#,(&"0&EF9i#-4#(& TR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

L&

@7,'*(&-,&"-/*6,&)#(+*80&'#-&,4*&
'#& +#()*1*%& '#& -%1,-*<,1*80& '#&
E%%$-#&
We"+#'!%1,/*%0F(%)*'#(@4*Z&

Q&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

`&
fA/#0#(& -,& 4%+*1*80W-,/*/"'& B&
-%0$*/"'Z&'#-&EF9i#-4#(&

M&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&



! ('!

V&
d*A"C,(& "0& 6,(1,'%(& 1%0& -,&
4%+*1*80&%A/#0*',&#0&-,&4,0/,--,&
'#-&6,4,&

M&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

a&

b%64(%A,(& 1,',& +#$"0'%& #-&
1,6A*%&'#&&4%+*1*80&B&+*&1,6A*,&
,1/",-*<,(& #-& 6,(1,'%(& '#-&
"+",(*%&,&-,&0"#),&4%+*1*80&

`&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Y& TR&
d*A"C,(& "0& 6,(1,'%(& 1%0& -,&
4%+*1*80&%A/#0*',&#0&-,&4,0/,--,&
'#-&6,4,&

M&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

TT&

TT&
@7,'*(& 1,C,& '#& /#:/%& 4,(,&
*0$(#+,(&#-&4"0/%&,&A"+1,(&

TM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

TQ&

c#,-*<,(& -,& AO+3"#',& #0& -,&
^dd& '#& -%+& 4"0/%+& '#& *0/#(2+&
3"#&1"64-,0&1%0&#-&1(*/#(*%&'#&
AO+3"#',&

QM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

TY&

i,A*-*/,(&-,&AO+3"#',&1%0&/#:/%&
4(#'*1/*)%& W@-& #64#<,(& ,&
*0$(#+,(& -#/(,+& 6%+/(,(&
+"$#(#01*,+& '#& 4"0/%+& '#&
*0/#(2+& 3"#& 1%0/#0$,0& -,+&
-#/(,+&*0$(#+,',+Z&

QR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.2.3.! Desarrollo 

F,(,&#-&'#+,((%--%&'#&-,&,4-*1,1*80&+#&"/*-*<,(;&-,&/210*1,&'#&d#+,((%--%&^,+,'%&#0&

F("#A,+& WXddZ>& @& 1%0/*0",1*80& +#&6"#+/(,0& -%+& (#+"-/,'%+& '#-& '#+,((%--%& '#& -,&

4(#+#0/#& */#(,1*80>&F,(,&6;+&'#/,--#& +%A(#&#-& 4(%1#+%& (#,-*<,'%&#0&#-& '#+,((%--%&

(#)*+,(&#-&@0#:%&d>&

3.3.2.3.1.! Prueba de la creación de la actividad principal(Main Activity) 
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Figura 3-16 Ejecución prueba de la creación de la actidad principal 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.2.3.2.! Prueba de la creación del fragmento contenedor del mapa 

Figura 3-17 Ejecución prueba de la creación del fragmento contenedor del mapa 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.2.3.3.! Prueba de dibujar marcador en el mapa 
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Figura 3-18 Ejecución prueba de la creación de dibujar marcador en el mapa 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.2.3.4.! Prueba de acceso al sensor de GPS del dispositivo móvil 

Figura 3-19 Ejecución prueba de acceso al sensor de GPS del dispositivo móvil 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.2.3.5.! Prueba de acceso a los puntos de geolocalización del sensor del GPS 
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Figura 3-20 Ejecución prueba de acceso a los puntos de geolocalización del sensor de GPS 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

&

3.3.2.4.! Reuniones diarias 

9#&(#,-*<,(%0&TR&(#"0*%0#+&'*,(*,+&'#&TM&6*0"/%+&1%0&#-&5%(6,/%&j,0A,0&,&-,+&VJRR&

,6>&D-&(#+"6#0&'#&-,+&(#"0*%0#+&'*,(*,+&'#&-,&4(*6#(,&*/#(,1*80&+#&6"#+/(,0&#0&-,&

X,A-,&Y?TQ>&

&

Tabla 3-12 Resumen reuniones diarias 

(L6 ($%6**'//63'*$% MN0O!9#)$!@P$*Q MN0O!96*O!9'PQ R*'S/$;6%

T&

e#(0,0'%& ?&

b(#,(& -,+&
,1/*)*','#+& 3"#&
),0&,&1%0/#0#(&#-&
6,4,&

?&

H,"(*1*%& ?&

K0)#+/*$,(& 186%&
,7,'*(& "0,& 1,C,&
'#&AO+3"#',&1%0&
6,/#(*,-&'#+*$0&

?&

Q& e#(0,0'%& [*+/,+&4,(,&6,4,+&

@7,'*(& -,& )*+/,&
4,(,&#-&6,4,&#0&
-,& ,4-*1,1*80& B&
#64#<,(&
*0)#+/*$,1*80& '#&
f9Hd(%*'&

?&



! #"!

H,"(*1*%&
K0)#+/*$,(& 6,/#(*,-&
'#+*$0&

@$(#$,(& -,& 1,C,&
'#&AO+3"#',&,&-,&
*0/#(5,<&

!,& 1,C,& '#&
AO+3"#',& 0%&
+#&+%A(#4%0#&
#0&#-&6,4,&

Y&

e#(0,0'%&
[*+/,+& 4,(,& 6,4,+& B&
f9Hd(%*'&

K01-"*(& -,& -*A(#(N,&
'#& f9Hd(%*'& ,-&
4(%B#1/%&

f9Hd(%*'&0%&
/*#0#& +"&
(#4%+*/%(*%&#0&
H,)#0&

H,"(*1*%&
@7,'*(& -,& 1,C,& '#&
AO+3"#',&

F#(+%0,-*<,(& -,&
1,C,& '#&
AO+3"#',&

&

]&

e#(0,0'%& f9Hd(%*'&
b%05*$"(,(&
-*A(#(N,&
f9Hd(%*'&

&

H,"(*1*%& b,C,&'#&AO+3"#',&
@7,'*(& 62/%'%&
4,(,& (#,-*<,(& -,&
AO+3"#',&

&

M&

e#(0,0'%& f9Hd(%*'&

D64#<,(& ,&
,0,-*<,(& -,&
5"01*%0,-*','&
EF9&'#&@0'(%*'&

&

H,"(*1*%&
e"01*%0,-*','& '#&
AO+3"#',&

c#,-*<,(& -,&
1%0+"-/,& ,& -,&
A,+#& '#& ',/%+&
1%0& -,& AO+3"#',&
*0$(#+,',&

&

L&

e#(0,0'%& EF9&

@7,'*(&#-&+#()*1*%&
'#& ,1/",-*<,1*80&
'#& -%+&4"0/%+&'#&
@0'(%*'&

&

H,"(*1*%&
b%0+"-/,&#0&-,&^,+#&'#&
d,/%+&

@5*0,(&#-&4(%1#+%&
'#& 1%0+"-/,& '#&
4"0/%+&'#&*0/#(2+&

!,&1%0+"-/,&,&
-,& A,+#& '#&
',/%+& 0%& #+&
4(#1*+,&

`&

e#(0,0'%& EF9&
@7,'*(& -,& -*A(#(N,&
'#& -%1,-*<,1*80&
'#&E%%$-#&

&

H,"(*1*%&
H#C%(,(& #-& 4(%1#+%& '#&
AO+3"#',&

@7,'*(& 62/%'%+&
'#& 1%0+"-/,& ,& -,&
A,+#& '#& ',/%+&

&



! #(!

4,(,& 6%+/(,(&
+"$#(#01*,+&

V&

e#(0,0'%&
e"+#'!%1,/*%0F(%)*'#(&
@FK&

fA/#0#(& -,&
4%+*1*80& '#-&
'*+4%+*/*)%&
"+,0'%&-,&-*A(#(N,&
'#& -%1,-*<,1*80&
'#&@0'(%*'&

&

H,"(*1*%&
9"$#(#01*,+& '#&
AO+3"#',&

@7,'*(& "0&
9#()*1#& F(%)*'#(&
3"#& ,'6*0*+/(#&
-,+& +"$#(#01*,+&
'#&AO+3"#',&

&

a&

e#(0,0'%&
!%1,-*<,1*80& '#-&
'*+4%+*/*)%&

d#/#1/,(& #-&
1,6A*%& '#&
4%+*1*80& '#-&
'*+4%+*/*)%&

&

H,"(*1*%& @7,'*(&9#()*1#&F(%)*'#(&

D0)*,(& -,& -*+/,&'#&
+"$#(#01*,+& ,& -,&
,1/*)*','& 4,(,&
-"#$%&6%+/(,(-,+&

&

TR&

e#(0,0'%& b,6A*%&'#&F%+*1*80&

@1/",-*<,(& #-&
6,(1,'%(& #0& #-&
6,4,& +#$O0& #-&
1,6A*%& '#&
4%+*1*80&

&

H,"(*1*%&
D0)*,(& -*+/,& '#&
+"$#(#01*,+&

H%+/(,(& -,+&
+"$#(#01*,+& #0&
/*#64%& (#,-& #0&
"0,& -*+/,& '#A,C%&
'#-& ,& 1,C,& '#&
AO+3"#',&

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.2.5.! Pruebas de iteración 

D-&"+%&'#&Xdd&4#(6*/*8&3"#&1,',&'#+,((%--,'%(&5"#(,&(#+4%0+,A-#&+#&+"6,(&18'*$%&

+*0& (%64#(& #-& 18'*$%& 4(#)*%=& /,(#,& 3"#& #+& 1%0/(%-,',& 1%0& -,+& 4("#A,+& "0*/,(*,+&

4(#)*,6#0/#&'#+,((%--,',+>&@-&5*0,-&'#&-,&4(#+#0/#&*/#(,1*80&+#&(#,-*<8&"0&4("#A,&'#&

*0/#$(,1*80& 1%0& -,+& /,(#,+& '#+,((%--,',+=& 1"B%+& (#+"-/,'%+& 5"#(%0& 4%+*/*)%+&

4#(6*/*#0'%& ,-& #3"*4%& '#& '#+,((%--,'%(#+& 4,+,(& ,-,& +*$"*#0/#& */#(,1*80& +*0& -,&

4(#%1"4,1*80&'#&(%64#(&#-&18'*$%&'#+,((%--,'%&B&+"6,0'%&1,-*','&,-&6*+6%> 



! ##!

 

3.3.2.6.! Pruebas de aceptación 

Tabla 3-13 Prueba de Aceptación P01 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FRT& 12!4#%5'*#6!3$!7%06*#'T&RT&

4#%5'*#6!3$!7%06*#'T&[*+",-*<,(&6,4,&

G'-3#)#,-!3$!:I$)0)#,-T!
D-& "+",(*%& +#-#11*%0,& -,& ,4-*1,1*80& E#%DFG& '#+'#& #-& 6#0O& 4(*01*4,-& '#-&
'*+4%+*/*)%&68)*->& 

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& K0$(#+,(&,&-,&,4-*1,1*80>&
?& 9*&#+&-,&4(*6#(,&)#<&3"#&,A(#&-,&,4-*1,1*80=&1%64-#/,(&-,&*0/(%'"11*80>&
?& [*+",-*<,(&#-&6,4,&#0&-,&4,0/,--,>&

"$%0/563'!:%+$*63'T!
9#&6"#+/(,&#-&6,4,&#0&-,&4,0/,--,>&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-14 Prueba de Aceptación P02 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FRQ& 12!4#%5'*#6!3$!7%06*#'T&RQ&

4#%5'*#6!3$!7%06*#'T&H%+/(,(&"A*1,1*80&'#&"+",(*%&#0&#-&6,4,&

G'-3#)#,-!3$!:I$)0)#,-T!
I0,&)#<&#-&"+",(*%&*0$(#+,&&,&-,&,4-*1,1*80=&,&/(,)2+&'#-&"+%&'#-&+#0+%(&'#&EF9&
'#-&'*+4%+*/*)%&68)*-=&+#&%A/*#0#&-,+&1%%('#0,',+&$#%$(;5*1,+&'#&-,&4%+*1*80&'#-&
"+",(*%>&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& K0$(#+,(&,&-,&4,0/,--,&4(*01*4,->&
?& fA/#0#(&-,&4%+*1*80&W-,/*/"'=&-%0$*/"'Z&.,1*#0'%&"+%&'#-&EF9>&
?& H%+/(,(&"0&6,(1,'%(&#0&#-&6,4,&*0'*1,0'%&-,&4%+*1*80&(#1%$*',>&

"$%0/563'!:%+$*63'T!
9#&6"#+/(,&"0&6,(1,'%(&'#&1%-%(&,<"-&'#&-,&4%+*1*80&,1/",-&#0&#-&6,4,>&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&



! #$!

Tabla 3-15 Prueba de Aceptación P03 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FRY& 12!4#%5'*#6!3$!7%06*#'T&RQ&

4#%5'*#6!3$!7%06*#'T&H%+/(,(&"A*1,1*80&'#&"+",(*%&#0&#-&6,4,&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&'*+4%+*/*)%&0%&/*#0#&,1/*),'%&#-&EF9>&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& K0$(#+,(&,&-,&4,0/,--,&4(*01*4,->&
?& 9#&6"#+/(,&"0&1",'(%&'#&'*;-%$%&1%0&-%+&4,+%+&0#1#+,(*%+&4,(,&,1/*),(-%>&
?& fA/#0#(&-,&4%+*1*80&W-,/*/"'=&-%0$*/"'Z&.,1*#0'%&"+%&'#-&EF9>&
?& H%+/(,(&"0&6,(1,'%(&#0&#-&6,4,&*0'*1,0'%&-,&4%+*1*80&(#1%$*',>&

"$%0/563'!:%+$*63'!AT!
9#&6"#+/(,&"0&6,(1,'%(&'#&-,&4%+*1*80&,1/",-&#0&#-&6,4,>&

"$%0/563'!:%+$*63'!BT!
D-&"+",(*%&0%&,1/*)8&#-&EF9=&+#&%A/*#0#&"0,&4%+*1*80&6#0%+&4(#1*+,&"/*-*<,0'%&-,&
(#'&68)*->&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-16 Prueba de Aceptación P04 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FR]& 12!4#%5'*#6!3$!7%06*#'T&RQ&

4#%5'*#6!3$!7%06*#'T&H%+/(,(&"A*1,1*80&'#&"+",(*%&#0&#-&6,4,&

G'-3#)#,-!3$!:I$)0)#,-T!
!,&+#7,-&'#-&EF9&#+&'2A*->&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& K0$(#+,(&,&-,&4,0/,--,&4(*01*4,->&
?& H%+/(,(&"0&1",'(%&*05%(6,1*80&*0'*1,0'%&3"#&-,&+#7,-&#+&'2A*-=&4%(&-%&3"#&
-,&4(#1*+*80&+#(;&A,C,=&#&*0'*1,0'%&-,&5%(6,&'#&,"6#0/,(&*0/#0+*','&'#&-,&
+#7,->&

?& fA/#0#(&-,&4%+*1*80&W-,/*/"'=&-%0$*/"'Z&.,1*#0'%&"+%&'#-&EF9>&
?& H%+/(,(&"0&6,(1,'%(&#0&#-&6,4,&*0'*1,0'%&-,&4%+*1*80&(#1%$*',>&

"$%0/563'!:%+$*63'T!
9#&6"#+/(,&"0&6,(1,'%(&'#&-,&4%+*1*80&,1/",-&#0&#-&6,4,>&

:H6/06)#,-!3$!/6!R*0$S6T!



! #%!

@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-17 Prueba de Aceptación P05 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FRM& 12!4#%5'*#6!3$!7%06*#'T&R`&

4#%5'*#6!3$!7%06*#'T&H%+/(,(&4"0/%&'#&*0/#(2+&#0&#-&6,4,&

G'-3#)#,-!3$!:I$)0)#,-T!
^"+1,&"0&4"0/%&'#&*0/#(2+&#:*+/#0/#&#0&-,&A,+#&'#&',/%+&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& ^"+1,(&"0&4"0/%&'#&*0/#(2+>&
?& 9#-#11*%0,(&4"0/%&'#&*0/#(2+>&
?& H%+/(,(&6,(1,'%(&#0&#-&6,4,>&

"$%0/563'!:%+$*63'T!
9#&6"#+/(,&"0&6,(1,'%(&1%-%(&(%C%&'#&-,&4%+*1*80&'#-&4"0/%&'#&*0/#(2+&#0&#-&6,4,&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-18 Prueba de Aceptación P06 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FRL& 12!4#%5'*#6!3$!7%06*#'T&R]&

4#%5'*#6!3$!7%06*#'T&^"+1,(&4"0/%+&'#&*0/#(2+&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&"+",(*%&+#&#01"#0/(,&#0&-,&4,0/,--,&4(*01*4,-&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
K0/(%'"1*(&#0&-,&1,C,&'#&/#:/%&#-&+*/*%&'#&*0/#(2+&,&A"+1,(>&

"$%0/563'!:%+$*63'T!
@4,(#1#&"0,& -*+/,&'#&%41*%0#+&,1%('#&,-& /#:/%& *0$(#+,'%=&'#A,C%&'#& -,&1,C,&'#&
/#:/%>&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&



! #&!

3.3.2.7.! BurnDown Chart 

@-& 5*0,-&'#& -,& */#(,1*80&+#& (#,-*<,&#-&$(;5*1%&'#-&^"(0d%_0&b.,(/&4,(,&)#(*5*1,(&#-&

,),01#& B& -,& )#-%1*','& ,& -,& 3"#& +#& #+/;0& 1%64-#/,0'%& -,+& /,(#,+& #& .*+/%(*,+& '#&

"+",(*%>&D0&-,&X,A-,&Y?Ta&B&e*$"(,&Y?TM&+#&6"#+/(,&#-&̂ "(0d%_0&b.,(/&'#&-,&4(*6#(,&

*/#(,1*80>&

Tabla 3-19 Elaboración BurnDown Chart Primera Iteración 

12!
4#%5'*#
6!

12!
<6*$
6!

<6*$6!

(L6%!

?-#)#
6/!

A! B! C! D! E! F! V! W! X!
A
Y!

T&

T&
b(#,(& -,& ,1/*)*','&
H,*0@1/*)*/B&

Y& R& & & & & & & & & &

Q&
b(#,(& #-& 5(,$6#0/&
H,4e(,$6#0/&

Y& R& & & & & & & & & &

Y&
K64-#6#0/,(& -,& *0/#(5,<&
W0"6#(,(&*0/#(5,<Z&

TR&
T
R&

L& R& & & & & & & &

]&
@7,'*(& -,& -*A(#(N,&
f9HdcfKd&,-&4(%B#1/%&

TR&
T
R&

V& V& Q& R& & & & & &

Q&

M& b(#,(&"0&EF9i#-4#(& TR&
T
R&

T
R&

T
R&

T
R&

L& R& & & & &

L&

@7,'*(& -,&"-/*6,&)#(+*80&
'#-& ,4*& '#& +#()*1*%& '#&
-%1,-*<,1*80& '#& E%%$-#&
We"+#'!%1,/*%0F(%)*'#(
@4*Z&

Q& Q& Q& Q& Q& Q& Q& R& & & &

`&
fA/#0#(& -,&
4%+*1*80W-,/*/"'& B&
-%0$*/"'Z&'#-&EF9i#-4#(&

M& M& M& M& M& M& M& T& R& & &

V&
d*A"C,(& "0& 6,(1,'%(&
1%0&-,&4%+*1*80&%A/#0*',&
#0&-,&4,0/,--,&'#-&6,4,&

M& M& M& M& M& M& M& M& R& & &

a&

b%64(%A,(& 1,',&
+#$"0'%& #-& 1,6A*%&
'#&&4%+*1*80&B&+*&1,6A*,&
,1/",-*<,(& #-& 6,(1,'%(&
'#-& "+",(*%& ,& -,& 0"#),&
4%+*1*80&

`& `& `& `& `& `& `& `& `& T& R&



! #'!

Y& TR&
d*A"C,(& "0& 6,(1,'%(&
1%0&-,&4%+*1*80&%A/#0*',&
#0&-,&4,0/,--,&'#-&6,4,&

M& M& M& M& M& M& M& M& M& M& R&

TT&

TT&
@7,'*(& 1,C,& '#& /#:/%&
4,(,&*0$(#+,(&#-&4"0/%&,&
A"+1,(&

TM& a& Y& R& & & & & & & &

TQ&

c#,-*<,(&-,&AO+3"#',&#0&
-,&^dd&'#&-%+&4"0/%+&'#&
*0/#(2+&3"#&1"64-,0&1%0&
#-&1(*/#(*%&'#&AO+3"#',&

QM&
Q
M&

Q
M&

Q
Q&

T
L&

T
R&

]& R& & & &

TY&

i,A*-*/,(& -,& AO+3"#',&
1%0& /#:/%& 4(#'*1/*)%& W@-&
#64#<,(& ,& *0$(#+,(&
-#/(,+& 6%+/(,(&
+"$#(#01*,+& '#& 4"0/%+&
'#& *0/#(2+& 3"#&
1%0/#0$,0& -,+& -#/(,+&
*0$(#+,',+Z&

QR&
Q
R&

Q
R&

Q
R&

Q
R&

Q
R&

Q
R&

T
V&

T
Q&

L& R&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

D0&-,&e*$"(,&Y?QT&+#&6"#+/(,&-,&)#-%1*','&'#-&#3"*4%&#0&#+/,&*/#(,1*80>&!,&-N0#,&'#&

/(,A,C%&4#0'*#0/#& W-N0#,&,<"-Z& 5"#&4%(&#01*6,&'#& -,&)#-%1*','& *'#,-&'#&'#+,((%--%&

W-N0#,&0#$(,Z=&4#(%&,-&5*0,-&'#&-,&*/#(,1*80&+#&1%64-#/,(%0&-,+&.*+/%(*,+&4-,0*5*1,',+&

,&4#+,(&'#&3"#&0%&+#&'#+,((%--8&,&-,&)#-%1*','&'#+#,',>&

Figura 3-21 BurnDown Chart – Primera Iteración 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&



! $)!

3.3.2.8.! Revisión de la iteración 

9#&*0*1*8&#-&4(%B#1/%&#0&@0'(%*'&,7,'*#0'%&-,&4(*6#(,&4,0/,--,=&-,&1";-&),&,&1%0/#0#(&

#-&6,4,&#0&'%0'#&+#&*0'*1,(;&,&-%+&"+",(*%+&+"&"A*1,1*80&,1/",-=&-,&%41*80&'#&A"+1,(&

-%+&4"0/%+&'#&*0/#(2+&B&6%+/(,(-%+&#0&#-&6,4,>&@-&5*0,-&'#&-,&*/#(,1*80&+#&-%$(,(%0&

/#(6*0,(& /%',+& -,+& .*+/%(*,+& '#& "+",(*%& B& +#& 4(%1#'#& ,& #C#1"/,(& -,+& 4("#A,+& '#&

,1#4/,1*80&C"0/%&1%0&#-&1-*#0/#&',0'%&1%6%&(#+"-/,'%&3"#&/%',+&+#,0&,4(%A,',+>&

3.3.2.9.! Retrospectiva 

!"#$%&'#&.,A#(&/#(6*0,'%&-,&4(*6#(,&*/#(,1*80&+#&1%01-"B8&3"#&,-& *0*1*%&0%&."A%&

"0,&A"#0,&1%6"0*1,1*80&#0/(#&#-&#3"*4%=&'#A*'%&,&3"#&&-%+&6*#6A(%+&'#-&#3"*4%&

0%& .,AN,0& /(,A,C,'%& C"0/%+& ,0/#+=& 4#(%& ,-& 5*0,-& +#& -%$(8& 1%64-#/,(& #-& /(,A,C%&

4-,0*5*1,'%>&

&

3.3.3.! ITERACIÓN 2 

3.3.3.1.! Objetivo 

d#0/(%&'#&-,&+#$"0',&*/#(,1*80=&+#&/*#0#&1%6%&%AC#/*)%&6%+/(,(&-,&-*+/,&'#&(#+"-/,'%+&

4(%1#'#0/#+&'#-&68'"-%&'#&AO+3"#',=&6%+/(,(&-,&("/,&3"#&'#A#&+#$"*(&&#-&"+",(*%&

.,1*,&#-&4"0/%&'#& *0/#(2+&B&.,A*-*/,(&#0&#-&4,0#-&_#A&#-& *0$(#+%&'#& -%+&'*5#(#0/#+&

4"0/%+&'#&*0/#(2+&3"#&+#&"/*-*<,(;0&#0&-,&,4-*1,1*80&68)*->&

&
Tabla 3-20 Historias de Usuario - Segunda iteración 

1K;$*
'!

4#%5'*#6!3$!
0%06*#'!

:%5#;6
)#,-!

G*#5$*#'%!3$!
@)$+56)#,-!

<6*$6%!

TQ&
H%+/(,(&
(#+"-/,'%+&

TY&

9#&6"#+/(,&"0,&-*+/,&
1%0&-%+&(#+"-/,'%+&'#&
-,&AO+3"#',&

c#1*A*(&-,&-*+/,&'#&
4"0/%+&'#&*0/#(2+&,&
6%+/(,(&
b(#,(&"0&!*+/[*#_&4,(,&
6%+/(,(&-%+&(#+"-/,'%+&&
!-#0,(&#-&!*+/[*#_&1%0&
-,&-*+/,&'#&4"0/%+&'#&
*0/#(2+&
@7,'*(&A,((,&'#&
0,)#$,1*80&5-%/,0/#&

TV&

K0$(#+,(&
4"0/%+&'#&
*0/#(2+&#0&#-&
4,0#-&_#A&

QT&

9#&(#$*+/(,&#-&4"0/%&
'#&*0/#(2+&#0&#-&4,0#-&
_#A&
!,&*05%(6,1*80&
*0$(#+,',&+#&6"#+/(,&

@7,'*(&"0&6,4,&4,(,&
-,&)*+",-*<,1*80&'#&-%+&
4"0/%+&'#&*0/#(2+&
@7,'*(&-%+&1,64%+&'#&
*0$(#+%&&0#1#+,(*%+&&



! $*!

#0&-,&-*+/,&'#&4"0/%+&
'#&*0/#(2+&
9*&"0&1,64%&
%A-*$,/%(*%&+#&
#01"#0/(,&),1N%=&+#&
6"#+/(,&"0&6#0+,C#&
'#&#((%(J&kD-&1,64%&
#+&(#3"#(*'%l&#0&-,&
4,(/#&&'#(#1.,&'#-&
6*+6%&
9*&"0&',/%&*0$(#+,'%&
0%&1"64-#&1%0&#-&
5%(6,/%&(#3"#(*'%&+#&
6"#+/(,&#-&6#0+,C#&
'#&#((%(J&kD-&',/%&
*0$(#+,'%&'#A#&/#0#(&
#-&5%(6,/%&(#3"#(*'%l&

[,-*',(&-%+&',/%+&
*0$(#+,'%+&
E",(',(&#0&-,&A,+#&'#&
',/%+&

]&

H%+/(,(&("/,&
.,1*,&#-&
4"0/%&'#&
*0/#(2+&

QT&

9#&'*A"C,&-,&("/,&
'#+'#&-,&4%+*1*80&'#-&
"+",(*%&.,1*,&#-&
6,(1,'%(&'#-&4"0/%&
'#&*0/#(2+>&
9*&.,B&"0&4(%A-#6,&,-&
'*A"C,(&"0,&("/,&+#&
%5(#1#(;&,-&"+",(*%&-,&
%41*80&'#&"/*-*<,(&-,&
(#,-*','&,"6#0/,',>&

K0)#+/*$,(&"0&+#()*1*%&
'#&(%"/*0$&
b(#,(&"0&1%0/(%-,'%(&
3"#&4#(6*/,&.,1#(&-,&
--,6,',&,-&+#()*1*%&'#&
(%"/*0$&
b(#,(&"0&*0/#(,1/%(&3"#&
4#(6*/,&%A/#0#(&-,&("/,&
#0&"0&.*-%&'*5#(#0/#&
4,(,&%4/*6*<,(&
(#1"(+%+&&
K0/#(4(#/,(&-%+&',/%+&'#&
(#+4"#+/,&'#-&+#()*1*%&
'#&(%"/*0$&
d#/#(6*0,(&+*&#:*+/#&
,-$O0&/*4%&'#&1%0#:*80&
*0,-;6A(*1,&4,(,&.,1#(&
-,&--,6,',&,-&+#()*1*%&
'#&(%"/*0$&
d*A"C,(&#0&-,&4,0/,--,&
-,&("/,&$#0#(,',&4%(&#-&
+#()*1*%&'#&(%"/*0$&&
&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.3.2.! Planificación de la iteración 

!"#$%&'#&'#5*0*(& -,+& /,(#,+&'#&1,',&.*+/%(*,&'#&"+",(*%& +#&4(%1#'#&,&#+/*6,(&#-&

#+5"#(<%&'#&1,',&"0,&'#&#--,+&WX,A-,&Y?QTZ>&

Tabla 3-21  Lista de tareas con estimación – Segunda Iteración 



! $+!

12!
4#%5'*#6!

12!
<6*$6!

<6*$6! :%5#;6)#,-! @%#&-6)#,-!

TQ&

T]&
c#1*A*(&-,&-*+/,&'#&4"0/%+&'#&
*0/#(2+&,&6%+/(,(&

TR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

TM&
b(#,(&"0&!*+/[*#_&4,(,&6%+/(,(&
-%+&(#+"-/,'%+&

L&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

TL&
!-#0,(&#-&!*+/[*#_&1%0&-,&-*+/,&'#&
4"0/%+&'#&*0/#(2+&

M&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

T`&
@7,'*(&A,((,&'#&0,)#$,1*80&
5-%/,0/#&

TR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

TV&

TV&
@7,'*(&"0&6,4,&4,(,&-,&
)*+",-*<,1*80&'#&-%+&4"0/%+&'#&
*0/#(2+&

TT&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Ta&
@7,'*(&-%+&1,64%+&'#&
*0$(#+%&&0#1#+,(*%+&

]&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

QR& [,-*',(&-%+&',/%+&*0$(#+,'%+& ]&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

QT& E",(',(&#0&-,&A,+#&'#&',/%+& ]&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

]& QQ& K0)#+/*$,(&"0&+#()*1*%&'#&(%"/*0$& M&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&



! $"!

QY&
b(#,(&"0&1%0/(%-,'%(&3"#&4#(6*/,&
.,1#(&-,&--,6,',&,-&+#()*1*%&'#&
(%"/*0$&

TR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Q]&
b(#,(&"0&*0/#(,1/%(&3"#&4#(6*/,&
%A/#0#(&-,&("/,&#0&"0&.*-%&
'*5#(#0/#&4,(,&%4/*6*<,(&(#1"(+%+&

TM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

QM&
K0/#(4(#/,(&-%+&',/%+&'#&(#+4"#+/,&
'#-&+#()*1*%&'#&(%"/*0$&

QM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

QL&
d#/#(6*0,(&+*&#:*+/#&,-$O0&/*4%&'#&
1%0#:*80&*0,-;6A(*1,&4,(,&.,1#(&
-,&--,6,',&,-&+#()*1*%&'#&(%"/*0$&

M&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Q`&
d*A"C,(&#0&-,&4,0/,--,&-,&("/,&
$#0#(,',&4%(&#-&+#()*1*%&'#&
(%"/*0$&

L&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.3.3.! Reuniones diarias 

9#&(#,-*<,(%0&+*$"*#0'%&#-&5%(6,/%&#+4#1*5*1,'%&#0&-,&K/#(,1*80&T&W9#11*80&Y>Y>Q>YZ&

3.3.3.4.! Pruebas de iteración 

D-&"+%&'#&Xdd&4#(6*/*8&3"#&1,',&'#+,((%--,'%(&5"#(,&(#+4%0+,A-#&+#&+"6,(&18'*$%&

+*0& (%64#(& #-& 18'*$%& 4(#)*%=& /,(#,& 3"#& #+& 1%0/(%-,',& 1%0& -,+& 4("#A,+& "0*/,(*,+&

4(#)*,6#0/#&'#+,((%--,',+>&@-&5*0,-&'#&-,&4(#+#0/#&*/#(,1*80&+#&(#,-*<8&"0&4("#A,&'#&

*0/#$(,1*80& 1%0& -,+& /,(#,+& '#+,((%--,',+=& 1"B%+& (#+"-/,'%+& 5"#(%0& 4%+*/*)%+&

4#(6*/*#0'%& ,-& #3"*4%& '#& '#+,((%--,'%(#+& 4,+,(& ,-,& +*$"*#0/#& */#(,1*80& +*0& -,&

4(#%1"4,1*80&'#&(%64#(&#-&18'*$%&'#+,((%--,'%&B&+"6,0'%&1,-*','&,-&6*+6%> 

 

3.3.3.5.! Pruebas de aceptación 

Tabla 3-22  Prueba de Aceptación P07 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FR`&& 12!4#%5'*#6!3$!7%06*#'T&TQ&

4#%5'*#6!3$!7%06*#'T!H%+/(,(&c#+"-/,'%+&



! $(!

G'-3#)#,-!3$!:I$)0)#,-T!
D-&"+",(*%&(#,-*<,&"0&AO+3"#',&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
9#&*0/(%'"1#&"0&AO+3"#',&#0&#-&1,64%&'#&AO+3"#',&

"$%0/563'!:%+$*63'!AT!
9#&6"#+/(,&-,&-*+/,&'#&(#+"-/,'%+&3"#&1%01"#('#0&1%0&-,&AO+3"#',>&

"$%0/563'!:%+$*63'!BT!
G%&+#&(#1%0%1#&-,&AO+3"#',&*0$(#+,',&&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-23  Prueba de Aceptación P08 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FRV&& 12!4#%5'*#6!3$!7%06*#'T&TV&

4#%5'*#6!3$!7%06*#'T&K0$(#+,(&4"0/%+&'#&*0/#(2+&#0&#-&4,0#-&_#A&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&"+",(*%&+#&#01"#0/(,&#0&-,&4,0/,--,&4(*01*4,-&'#-&4,0#-&_#A&B&+#-#11*%0,&#-&
A%/80&'#&0"#)%&4"0/%>&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& D-&"+",(*%&+#-#11*%0,&#-&A%/80&'#&,7,'*(&4"0/%&'#&*0/#(2+>&
?& 9#&,A(#&-,&4,0/,--,&4,(,&#-&*0$(#+%&'#-&0"#)%&4"0/%&'#&*0/#(2+>&
?& K0$(#+,(J&0%6A(#=&'#+1(*41*80=&4;$*0,&_#A=&1%((#%&#-#1/(80*1%=&&0%6A(#&'#&

4(#$(,'%=& 0%6A(#& '#& 4%+$(,'%=& 0%6A(#& '#& -,A%(,/%(*%=& 0%6A(#& '#&
'#4,(/,6#0/%=& 0"6#(%& '#& /#-25%0%& B& #:/#0+*80=& *6,$#0& '#-& 4"0/%& '#&
*0/#(2+>&

"$%0/563'!:%+$*63'!AT!
9#&(#$*+/(,&#-&4"0/%&'#&*0/#(2+&#0&#-&4,0#-&_#A&'#&E#%DFG&
!,&*05%(6,1*80&*0$(#+,',&+#&6"#+/(,&#0&-,&-*+/,&'#&4"0/%+&'#&*0/#(2+&&

"$%0/563'!:%+$*63'!BT!!
9*&"0&1,64%&%A-*$,/%(*%&+#&'#C,&),1N%&#-&+*+/#6,&6"#+/(,&"0&6#0+,C#&'#&#((%(J&
kD-&1,64%&#+&(#3"#(*'%l&#0&-,&4,(/#&'#(#1.,&'#-&1,64%&&

"$%0/563'!:%+$*63'!CT!
9*&"0&',/%&*0$(#+,'%&0%&1"64-#&1%0&#-&5%(6,/%&(#3"#(*'%&+#&6"#+/(,&"0&6#0+,C#&
'#&#((%(J&kD-&',/%&*0$(#+,'%&'#A#&/#0#(&#-&5%(6,/%&(#3"#(*'%l&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,'%&

D-,A%(,'%&4%(J&-%+&,"/%(#+&



! $#!

Tabla 3-24  Prueba de Aceptación P09 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FRa& 12!4#%5'*#6!3$!7%06*#'T&R]&

4#%5'*#6!3$!7%06*#'T&H%+/(,(&("/,&.,1*,&#-&&4"0/%&'#&*0/#(2+&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&'*+4%+*/*)%&/*#0#&1%0#:*80&,&*0/#(0#/&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& c#,-*<,(&AO+3"#',&'#&4"0/%&'#&*0/#(2+>&
?& H%+/(,(&6,(1,'%(&'#-&4"0/%&'#&*0/#(2+&&#0&#-&&6,4,>&
?& d*A"C,(&("/,&.,1*,&#-&4"0/%&'#&*0/#(2+&#0&#-&6,4,>&

"$%0/563'!:%+$*63'T!
9#&'*A"C,& -,&("/,&'#+'#&-,&4%+*1*80&'#-&"+",(*%&.,1*,&#-&6,(1,'%(&'#-&4"0/%&'#&
*0/#(2+&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-25  Prueba de Aceptación P10 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FTR& 12!4#%5'*#6!3$!7%06*#'T&R]&

4#%5'*#6!3$!7%06*#'T&H%+/(,(&("/,&.,1*,&#-&&4"0/%&'#&*0/#(2+&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&'*+4%+*/*)%&0%&/*#0#&1%0#:*80&,&*0/#(0#/&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& c#,-*<,(&AO+3"#',&'#&4"0/%&'#&*0/#(2+>&
?& H%+/(,(&1",'(%&'#&'*;-%$%>&

"$%0/563'!:%+$*63'T!
9#&6"#+/(,&"0&1",'(%&'#&'*;-%$%&%5(#1*#0'%&,-&"+",(*%&-,&"/*-*<,1*80&'#&(#,-*','&
,"6#0/,',>&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.3.6.! BurnDown Chart 

D0& -,& X,A-,& Y?QL& B& e*$"(,& Y?TL& +#&6"#+/(,& #-& ^"(0d%_0& b.,(/& '#& -,& +#$"0',&

*/#(,1*80>&



! $$!

Tabla 3-26 Elaboración BurnDown Chart Segunda Iteración 

12!
4#%5'*#
6!

12!
<6*$
6!

<6*$6!
(L6%!

?-#)#6/! A! B! C! D! E! F! V! W! X! AY!

TQ&

T]&
c#1*A*(&-,&-*+/,&'#&
4"0/%+&'#&*0/#(2+&,&
6%+/(,(&

TR& `& Q& R& & & & & & & &

TM&
b(#,(&"0&!*+/[*#_&
4,(,&6%+/(,(&-%+&
(#+"-/,'%+&

L& L& ]& R& & & & & & & &

TL&
!-#0,(&#-&!*+/[*#_&
1%0&-,&-*+/,&'#&
4"0/%+&'#&*0/#(2+&

M& M& M& Y& R& & & & & & &

T`&
@7,'*(&A,((,&'#&
0,)#$,1*80&5-%/,0/#&

TR& TR& TR& TR& `& T& R& & & & &

TV&

TV&

@7,'*(&"0&6,4,&
4,(,&-,&
)*+",-*<,1*80&'#&-%+&
4"0/%+&'#&*0/#(2+&

TT& TT& TT& TT& TT& TT& L& R& & & &

Ta&
@7,'*(&-%+&1,64%+&
'#&
*0$(#+%&&0#1#+,(*%+&

]& ]& ]& ]& ]& ]& ]& ]& R& & &

QR&
[,-*',(&-%+&',/%+&
*0$(#+,'%+&

]& ]& ]& ]& ]& ]& ]& ]& Q& R& &

QT&
E",(',(&#0&-,&A,+#&
'#&',/%+&

]& ]& ]& ]& ]& ]& ]& ]& ]& R& &

]&

QQ&
K0)#+/*$,(&"0&
+#()*1*%&'#&(%"/*0$&

M& Q& R& & & & & & & & &

QY&

b(#,(&"0&
1%0/(%-,'%(&3"#&
4#(6*/,&.,1#(&-,&
--,6,',&,-&+#()*1*%&
'#&(%"/*0$&

TR& a& ]& R& & & & & & & &

Q]&

b(#,(&"0&*0/#(,1/%(&
3"#&4#(6*/,&
%A/#0#(&-,&("/,&#0&
"0&.*-%&'*5#(#0/#&
4,(,&%4/*6*<,(&
(#1"(+%+&

TM& TM& TM& TQ& L& R& & & & & &



! $%!

QM&

K0/#(4(#/,(&-%+&
',/%+&'#&(#+4"#+/,&
'#-&+#()*1*%&'#&
(%"/*0$

QM& QM& QM& QM& QM& QM& Ta& TY& `& T& R&

QL&

d#/#(6*0,(&+*&
#:*+/#&,-$O0&/*4%&'#&
1%0#:*80&
*0,-;6A(*1,&4,(,&
.,1#(&-,&--,6,',&,-&
+#()*1*%&'#&(%"/*0$&

M& M& M& M& M& M& M& M& M& M& R&

Q`&

d*A"C,(&#0&-,&
4,0/,--,&-,&("/,&
$#0#(,',&4%(&#-&
+#()*1*%&'#&(%"/*0$&

L& L& L& L& L& L& L& L& L& L& R&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

D0&-,&e*$"(,&Y?QQ&+#&6"#+/(,&-,&)#-%1*','&'#-&#3"*4%&#0&#+/,&*/#(,1*80>&!,&-N0#,&'#&

/(,A,C%&4#0'*#0/#& W-N0#,&,<"-Z& 5"#&4%(&#01*6,&'#& -,&)#-%1*','& *'#,-&'#&'#+,((%--%&

W-N0#,&0#$(,Z=&4#(%&,-&5*0,-&'#&-,&*/#(,1*80&+#&1%64-#/,(%0&-,+&.*+/%(*,+&4-,0*5*1,',+&

,-&*$",-&3"#&-,&*/#(,1*80&,0/#(*%(>&

&
Figura 3-22 BurnDown Chart - Segunda Iteración 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.3.7.! Revisión de la iteración 

D0&-,&+#$"0',&*/#(,1*80&+#&1(#8&"0,&4,0/,--,&#0&'%0'#&+#&'#+4-*#$,0&-%+&(#+"-/,'%+&

'#&-,&AO+3"#',&'#&-%+&4"0/%+&'#&*0/#(2+=&+#&*01-"B8&#-&4(%1#+%&4,(,&'*A"C,(&#0&-,&

4,0/,--,&4(*01*4,-& -,& ("/,&3"#&'#A#&+#$"*(&#-& "+",(*%&'#+'#&+"&4%+*1*80&,1/",-&,-&



! $&!

4"0/%&'#&*0/#(2+&+#-#11*%0,'%&'#&-,&-*+/,&'#&%41*%0#+&B&+#&#64#<8&1%0&-,&1(#,1*80&

'#-&4,0#-&_#A&#0&'%0'#&#-&,'6*0*+/(,'%(&),&,&/#0#(&-,&4%+*A*-*','&'#&*0$(#+,(&-%+&

4"0/%+&'#&*0/#(2+&3"#&+#&),0&,&6%+/(,(&#0&-,&,4-*1,1*80&68)*->&&@-&5*0,-&'#&-,&*/#(,1*80&

+#& -%$(,(%0& /#(6*0,(& /%',+& -,+& .*+/%(*,+& '#& "+",(*%& B& +#& 4(%1#'#& ,& #C#1"/,(& -,+&

4("#A,+&'#&,1#4/,1*80&C"0/%&1%0&#-&1-*#0/#&',0'%&1%6%&(#+"-/,'%&3"#&/%',+&+#,0&

,4(%A,',+>&

3.3.3.8.! Retrospectiva 

b%0& -,& #:4#(*#01*,& %A/#0*',& #0& -,& 4(*6#(,& */#(,1*80=& -%+& 6*#6A(%+& '#-& #3"*4%&

#64#<,(%0&,&1%6"0*1,(+#&'#&6,0#(,&,'#1",',&%(*$*0,0'%&"0&6#C%(&'#+#64#7%&

#0&#-&/(,+1"(+%&'#&-,&*/#(,1*80>&

&

3.3.4.! ITERACIÓN 3 

3.3.4.1.! Objetivo 

D0& -,& /#(1#(,& */#(,1*80& #-& %AC#/*)%& #+J& 4#(6*/*(& -,& )*+",-*<,1*80& '#-&6,4,& +*0& "0,&

1%0#:*80& ,1/*),& ,& *0/#(0#/=& ,7,'*(& -%+& A%/%0#+& .,1*,& #-& 68'"-%& '#& (#,-*','&

,"6#0/,',&B&'#/,--#+&,'*1*%0,-#+&B&'#+,((%--,(&#-&68'"-%&3"#&4#(6*/*(;&,-&"+",(*%&

4%'#(&$"*,(+#&,-&'#+/*0%&,&/(,)2+&'#&-,&/#10%-%$N,&'#&(#,-*','&,"6#0/,',>&

&
Tabla 3-27 Historias de Usuario - Tercera Iteración 

1K;$*'!
4#%5'*#6!3$!
0%06*#'!

:%5#;
6)#,-!

G*#5$*#'%!3$!
@)$+56)#,-!

<6*$6%!

V&
H%+/(,(&#-&
6,4,&'#&
6,0#(,&%55-*0#&

QT&

D-&6,4,&+#&
#01"#0/(,&
'*+4%0*A-#&#0&-,&
/,(C#/,&9d&'#-&
'*+4%+*/*)%&4,(,&
+#(&)*+",-*<,'%&
+*0&1%0#:*80&,&
*0/#(0#/&

E",(',(&-%+&/*/-#+&
%A/#0*'%+&4%(&
f9HdcfKd&#0&-,&
/,(C#/,&9d&
b%64(%A,(&-,&#:*+/#01*,&
'#&/*/-#+&#0&-,&/,(C#/,&9d&
fA/#0#(&-%+&/*/-#+&'#&-,&
/,(C#/,&9d&B&6%+/(,(&#0&
-,&4,0/,--,&4(*01*4,-&

TR&

H%+/(,(&
A%/%0#+&,-&
+#-#11*%0,(&"0&
4"0/%&'#&
*0/#(2+&

V&

!"#$%&'#&
+#-#11*%0,(&"0&
4"0/%&'#&*0/#(2+&
,4,(#1#0&'%+&
A%/%0#+&#0&-,&
4,(/#&*05#(*%(&'#&
-,&4,0/,--,=&"0%&

d*+#7,(&#-&#+/*-%&'#&-%+&
A%/%0#+&
f1"-/,(&-%+&A%/%0#+&,-&
*0*1*%&'#&-,&,4-*1,1*80&
H%+/(,(&-%+&A%/%0#+&,-&
+#-#11*%0,(&"0&4"0/%&'#&
*0/#(2+&



! $'!

1%0&-,&%41*80&'#&
H;+&K05%(6,1*80&
B&%/(%&4,(,&
c#,-*','&
@"6#0/,',&

@-&+#-#11*%0,(&"0&A%/80&
,A(*(&-,&*0/#(5,<&
1%((#+4%0'*#0/#&

T]&

[*+",-*<,(&#-&
4"0/%&'#&
*0/#(2+&1%0&
(#,-*','&
,"6#0/,',&

QT&

9#&,A(#&"0,&
4,0/,--,&1%0&-,&
*6,$#0&'#&-,&
1;6,(,&,1/*),&
9#&6"#+/(,&"0&
(,',(&3"#&*0'*1,&
-,&'*(#11*80&#0&-,&
3"#&+#&#01"#0/(,&
#-&4"0/%&'#&
*0/#(2+&
@-&#05%1,(&-,&
1;6,(,&#0&
'*(#11*80&'#-&
4"0/%&'#&*0/#(2+&
+#&6"#+/(,&#-&
6,(1,'%(&'#&
#+/#>&
9*&#-&"+",(*%&#+/;&
,&M&6#/(%+&%&
6#0%+&'#-&4"0/%&
'#&*0/#(2+&+#&-#&
*05%(6,&1%0&"0,&
,-#(/,&)*+",-&

b(#,(&"0,&,1/*)*','&
4,(,&)*+",-*<,(&#-&
5(,6#_%(g&'#&c@&'#&
H#/,*%&
@7,'*(&"0&(,',(&&
@7,'*(&"0&6,(1,'%(&&
F#(+%0,-*<,(&#-&
6,(1,'%(&
b(#,(&"0&62/%'%&3"#&
1,-1"-#&-,&'*+/,01*,&
#0/(#&-,&"A*1,1*80&,1/",-&
B&#-&'#+/*0%&
K64-#6#0/,(&-,&*0/#(5,<&
0,/*),&'#&-%1,-*<,1*80&
'#&@0'(%*'&4,(,&%A/#0#(&
1,',&+#$"0'%&-,&
4%+*1*80&,1/",-&&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.4.2.! Planificación de la iteración 

!"#$%&'#&'#5*0*(& -,+& /,(#,+&'#&1,',&.*+/%(*,&'#&"+",(*%& +#&4(%1#'#&,&#+/*6,(&#-&

#+5"#(<%&'#&1,',&"0,&'#&#--,+&WX,A-,&Y?QVZ>&

Tabla 3-28 Lista de tareas con estimación - Tercera Iteración 

12!
4#%5'*#6!

12!
<6*$6!

<6*$6! :%5#;6)#,-! @%#&-6)#,-!

V&

QV&
E",(',(& -%+& /*/-#+& %A/#0*'%+& 4%(&
f9HdcfKd&#0&-,&/,(C#/,&9d&

`&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Qa&
b%64(%A,(& -,&#:*+/#01*,&'#&/*/-#+&
#0&-,&/,(C#/,&9d&

V&
e#(0,0'%&
!#'#+6,&



! %)!

H,"(*1*%&
!-"6*3"*0$,&

YR&
fA/#0#(&-%+&/*/-#+&'#&-,&/,(C#/,&9d&
B&6%+/(,(&#0&-,&4,0/,--,&4(*01*4,-&

`&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

TR&

YT& d*+#7,(&#-&#+/*-%&'#&-%+&A%/%0#+& V&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

YQ&
f1"-/,(&-%+&A%/%0#+&,-&*0*1*%&'#&-,&
,4-*1,1*80&

V&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

YY&
H%+/(,(&-%+&A%/%0#+&,-&+#-#11*%0,(&
"0&4"0/%&'#&*0/#(2+&

L&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Y]&
@-& +#-#11*%0,(& "0& A%/80& ,A(*(& -,&
*0/#(5,<&1%((#+4%0'*#0/#&

]&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

T]&

YM&
b(#,(& "0,& ,1/*)*','& 4,(,&
)*+",-*<,(&#-&5(,6#_%(g&'#&c@&'#&
H#/,*%&

TM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

YL& @7,'*(&"0&(,',(& TM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

Y`& @7,'*(&"0&6,(1,'%(& L&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

YV& F#(+%0,-*<,(&#-&6,(1,'%(& L&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&



! %*!

Ya&
b(#,(& "0& 62/%'%& 3"#& 1,-1"-#& -,&
'*+/,01*,&#0/(#&-,&"A*1,1*80&,1/",-&
B&#-&'#+/*0%&

TM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

]R&

K64-#6#0/,(& -,& *0/#(5,<&0,/*),&'#&
-%1,-*<,1*80& '#& @0'(%*'& 4,(,&
%A/#0#(&1,',&+#$"0'%&-,&4%+*1*80&
,1/",-&

TM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.4.3.! Reuniones diarias 

9#&(#,-*<,(%0&+*$"*#0'%&#-&5%(6,/%&#+4#1*5*1,'%&#0&-,&K/#(,1*80&T&W9#11*80&Y>Y>Q>YZ&

&

3.3.4.4.! Pruebas de iteración 

D-&"+%&'#&Xdd&4#(6*/*8&3"#&1,',&'#+,((%--,'%(&5"#(,&(#+4%0+,A-#&+#&+"6,(&18'*$%&

+*0& (%64#(& #-& 18'*$%& 4(#)*%=& /,(#,& 3"#& #+& 1%0/(%-,',& 1%0& -,+& 4("#A,+& "0*/,(*,+&

4(#)*,6#0/#&'#+,((%--,',+>&@-&5*0,-&'#&-,&4(#+#0/#&*/#(,1*80&+#&(#,-*<8&"0&4("#A,&'#&

*0/#$(,1*80& 1%0& -,+& /,(#,+& '#+,((%--,',+=& 1"B%+& (#+"-/,'%+& 5"#(%0& 4%+*/*)%+&

4#(6*/*#0'%& ,-& #3"*4%& '#& '#+,((%--,'%(#+& 4,+,(& ,-,& +*$"*#0/#& */#(,1*80& +*0& -,&

4(#%1"4,1*80&'#&(%64#(&#-&18'*$%&'#+,((%--,'%&B&+"6,0'%&1,-*','&,-&6*+6%> 

 

3.3.4.5.! Pruebas de aceptación 

Tabla 3-29 Prueba de Aceptación P11 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FTT& 12!4#%5'*#6!3$!7%06*#'T&QT&

4#%5'*#6!3$!7%06*#'T&H%+/(,(&A%/%0#+&&,-&+#-#11*%0,(&"0&'#+/*0%&

G'-3#)#,-!3$!:I$)0)#,-T!!
c#,-*<,(&"0,&AO+3"#',&'#&"0&4"0/%&'#&*0/#(2+&&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
9#-#11*%0,(&"0&'#+/*0%>&

"$%0/563'!:%+$*63'T!
!"#$%& '#& +#-#11*%0,(& "0& 4"0/%& '#& *0/#(2+& ,4,(#1#0& '%+& A%/%0#+& #0& -,& 4,(/#&
*05#(*%(&'#&-,&4,0/,--,=&"0%&1%0&-,&%41*80&'#&6,+&*05%(6,1*80&B&%/(%&1%0&-,&%41*80&
'#&(#,-*','&,"6#0/,',&

:H6/06)#,-!3$!/6!R*0$S6T!!
@4(%A,',&



! %+!

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-30 Prueba de Aceptación P12 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FTQ& 12!4#%5'*#6!3$!7%06*#'T&T]&

4#%5'*#6!3$!7%06*#'T&[*+",-*<,(&#-&4"0/%&'#&*0/#(2+&1%0&(#,-*','&,"6#0/,',&

G'-3#)#,-!3$!:I$)0)#,-T!
?& D-&"+",(*%&+#&#01"#0/(,&#0&-,&4,0/,--,&4(*01*4,->&
?& D-&"+",(*%&A"+18&B&+#-#11*%08&"0&4"0/%&'#&*0/#(2+>&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
9#-#11*%0,(&#-&A%/80&'#&kc#,-*','&@"6#0/,',l&#0&-,&4,(/#&*05#(*%(&*<3"*#(',&'#&-,&
4,0/,--,>&

"$%0/563'!:%+$*63'T!
9#&,A(#&"0,&0"#),&4,0/,--,&1%0&-,&*6,$#0&'#&-,&1;6,(,&,1/*),&B&"0&(,',(&3"#&
6"#+/(,&-,&'*(#11*80&#0&-,&3"#&+#&#01"#0/(,&#-&4"0/%&'#&*0/#(2+>&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.4.6.! BurnDown Chart 

D0& -,& X,A-,& Y?YT& B& e*$"(,& Y?T`& +#& 6"#+/(,& #-& ^"(0d%_0& b.,(/& '#& -,& /#(1#(,&

*/#(,1*80>&

Tabla 3-31 Elaboración BurnDown Chart Tercera Iteración 

12!

4#%5'*#6!

12!

<6*$6!
<6*$6!

(L6%!

?-#)#6/! A! B! C! D! E! F! V! W! X! AY!

V&

QV&

E",(',(&-%+&/*/-#+&

%A/#0*'%+&4%(&

f9HdcfKd&#0&

-,&/,(C#/,&9d&

`& T& R& & & & & & & & &

Qa&

b%64(%A,(&-,&

#:*+/#01*,&'#&

/*/-#+&#0&-,&/,(C#/,&

9d&

V& V& Y& R& & & & & & & &



! %"!

YR&

fA/#0#(&-%+&/*/-#+&

'#&-,&/,(C#/,&9d&B&

6%+/(,(&#0&-,&

4,0/,--,&4(*01*4,-&

`& `& `& ]& R& & & & & & &

TR&

YT&
d*+#7,(&#-&#+/*-%&

'#&-%+&A%/%0#+&
V& V& V& V& L& R& & & & & &

YQ&

f1"-/,(&-%+&

A%/%0#+&,-&*0*1*%&

'#&-,&,4-*1,1*80&

V& V& V& V& V& V& Q& R& & & &

YY&

H%+/(,(&-%+&

A%/%0#+&,-&

+#-#11*%0,(&"0&

4"0/%&'#&*0/#(2+&

L& L& L& L& L& L& L& Q& R& & &

Y]&

@-&+#-#11*%0,(&"0&

A%/80&,A(*(&-,&

*0/#(5,<&

1%((#+4%0'*#0/#&

]& ]& ]& ]& ]& ]& ]& ]& R& & &

T]&

YM&

b(#,(&"0,&

,1/*)*','&4,(,&

)*+",-*<,(&#-&

5(,6#_%(g&'#&c@&

'#&H#/,*%&

TM& a& Y& R& & & & & & & &

YL& @7,'*(&"0&(,',(& TM& TM& TM& TQ& L& R& & & & & &

Y`&
@7,'*(&"0&

6,(1,'%(&
L& L& L& L& L& L& L& L& L& R& &

YV&
F#(+%0,-*<,(&#-&

6,(1,'%(&
L& L& L& L& L& L& L& L& L& L& R&



! %(!

Ya

b(#,(&"0&62/%'%&

3"#&1,-1"-#&-,&

'*+/,01*,&#0/(#&-,&

"A*1,1*80&,1/",-&

B&#-&'#+/*0%&

TM TM TM TM TM TM a Y R

]R&

K64-#6#0/,(&-,&

*0/#(5,<&0,/*),&'#&

-%1,-*<,1*80&'#&

@0'(%*'&4,(,&

%A/#0#(&1,',&

+#$"0'%&-,&

4%+*1*80&,1/",-&

TM& TM& TM& TM& TM& TM& TM& TM& TQ& L& R&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

D0&-,&e*$"(,&Y?QY&+#&6"#+/(,&-,&)#-%1*','&'#-&#3"*4%&#0&#+/,&*/#(,1*80>&!,&-N0#,&'#&

/(,A,C%&4#0'*#0/#& W-N0#,&,<"-Z& 5"#&4%(&#01*6,&'#& -,&)#-%1*','& *'#,-&'#&'#+,((%--%&

W-N0#,&0#$(,Z=&4#(%&,-&5*0,-&'#&-,&*/#(,1*80&+#&1%64-#/,(%0&-,+&.*+/%(*,+&4-,0*5*1,',+&

,-&*$",-&3"#&-,&*/#(,1*80&,0/#(*%(>&

Figura 3-23 BurnDown Chart - Tercera Iteración 

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.4.7.! Revisión de la iteración 

D0&#+/,&*/#(,1*80&+#&,7,'*#(%0&-%+&A%/%0#+&4,(,&%A/#0#(&6;+&*05%(6,1*80&B&"/*-*<,(&

(#,-*','&,"6#0/,',& -"#$%&'#&+#-#11*%0,(&"0&4"0/%&'#& *0/#(2+=&+#& *64-#6#0/8& -,&



! %#!

4,0/,--,& 1%0& #-& "+%& '#& (#,-*','& ,"6#/,0',& B& +#& (#,-*<8& -,& 5"01*%0,-*','& '#&

'#+1,($,(&#-&6,4,&B&,-6,1#0,(-%& -%1,-6#0/#&4,(,&"/*-*<,(-%&'#&6,0#(,&%55-*0#>&@-&

1%01-"*(&-,&*/#(,1*80&+#&-%$(,(%0&/#(6*0,(&/%',+&-,+&.*+/%(*,+&'#&"+",(*%&4-,0*5*1,',+&

B&+#&4(%1#'#&,&#C#1"/,(&-,+&4("#A,+&'#&,1#4/,1*80&C"0/%&1%0&#-&1-*#0/#&',0'%&1%6%&

(#+"-/,'%&3"#&/%',+&+#,0&,4(%A,',+>&

3.3.4.8.! Retrospectiva 

!"#$%&'#&,0,-*<,(&-,+&/(#+&4(*6#(,+&*/#(,1*%0#+&+#&.,&1%01-"*'%&3"#&0%&#:*+/#&"0,&

,'#1",',&1%6"0*1,1*80&1%0&#-&1-*#0/#&,-&6%6#0/%&'#&(#+%-)#(&*03"*#/"'#+&+"($*',+&

,&4,(/*(&'#&-,+&.*+/%(*,+&'#&"+",(*%>&b%6%&+%-"1*80=&+#&#+/,A-#1#&"0&.%(,(*%&5*C%&'#&

(#"0*80&1%0&#-&1-*#0/#&4,(,&6#C%(,(&-,&*0/#(,11*80&1%0&#-&6*+6%>&

&

3.3.5.! ITERACIÓN 4 

3.3.5.1.! Objetivo 

!%+&%AC#/*)%+&'#&-,&1",(/,&*/#(,1*80&+%0&4#(6*/*(&,-&,'6*0*+/(,'%(&#'*/,(&-%+&4"0/%+&

'#&*0/#(2+&*0$(#+,'%+&#0&#-&4,0#-&_#A=&6%+/(,(&O0*1,6#0/#&#-&1,64"+&'#&-,&D+1"#-,&

F%-*/210*1,&G,1*%0,-&#0&#-&6,4,&B&#+/,A-#1#(& -,&+*01(%0*<,1*80&'#& -%+&4"0/%+&'#&

*0/#(2+& #:*+/#0/#+& #0& #-& 4,0#-& _#A& .,1*,& -,& ,4-*1,1*80& 68)*-& '#& "0,& 6,0#(,&

/(,0+4,(#0/#&,-&"+",(*%&B&#0&/*#64%&(#,->&

Tabla 3-32 Historias de Usuario - Cuarta Iteración 

12!
4#%5'*#6!

4#%5'*#6!3$!
0%06*#'!

:%5#;6)#,-!
G*#5$*#'%!3$!
@)$+56)#,-!

<6*$6%!

Ta&

&
D'*/,(&4"0/%+&'#&
*0/#(2+&#0&#-&
4,0#-&_#A&

TY&

9#&(#$*+/(,&-,&#'*1*80&
'#&"0&4"0/%&'#&
*0/#(2+&#0&#-&4,0#-&
_#A>&
!,&*05%(6,1*80&
#'*/,',&+#&6"#+/(,&
#0&-,&-*+/,&'#&4"0/%+&
'#&*0/#(2+>&
9*&"0&1,64%&
%A-*$,/%(*%&+#&'#C,&
),1N%&+#&6"#+/(,&"0&
6#0+,C#&'#&#((%(J&kD-&
1,64%&#+&(#3"#(*'%l&
#0&-,&4,(/#&'#(#1.,&
'#-&6*+6%>&
9*&"0&',/%&*0$(#+,'%&
0%&1"64-#&1%0&#-&

b,($,(&-%+&
',/%+&'#&"0&
4"0/%&'#&
*0/#(2+&
[,-*',(&-%+&
',/%+&
6%'*5*1,'%+&
@1/",-*<,(&#0&
-,&A,+#&
',/%+&&-%+&
',/%+&
#'*/,'%+>&



! %$!

5%(6,/%&(#3"#(*'%&+#&
6"#+/(,&#-&6#0+,C#&
'#&#((%(J&kD-&',/%&
*0$(#+,'%&'#A#&/#0#(&
#-&5%(6,/%&(#3"#(*'%l>&

QT&

9*01(%0*<,(&-%+&
',/%+&'#&-%+&
4"0/%+&'#&
*0/#(2+&'#-&4,0#-&
_#A&1%0&-,&
,4-*1,1*80&68)*-&

?& 94*g#& 94*g#&

a&

H%+/(,(&
O0*1,6#0/#&#-&
1,64"+&'#&-,&
D+1"#-,&
F%-*/210*1,&
G,1*%0,-&#0&#-&
6,4,&

V&

D-&"+",(*%&+%-%&4%'(;&
)*+",-*<,(&#-&6,4,&
'#0/(%&'#&-%+&-*6*/#+&
#+/,A-#1*'%+&

d#5*0*(&-%+&
-N6*/#+&
4#(6*/*'%+&
b(#,(&#-&
68'"-%&4,(,&
'#-*6*/,(&-%+&
/*/-#+&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.5.2.! Planificación de la iteración 

!"#$%&'#&'#5*0*(& -,+& /,(#,+&'#&1,',&.*+/%(*,&'#&"+",(*%& +#&4(%1#'#&,&#+/*6,(&#-&

#+5"#(<%&'#&1,',&"0,&'#&#--,+&WX,A-,&Y?YYZ>&

Tabla 3-33 Lista de tareas con estimación - Cuarta Iteración 

12!
4#%5'*#6!

12!
<6*$6!

<6*$6! :%5#;6)#,-! @%#&-6)#,-!

Ta&

]T&
b,($,(&-%+&',/%+&'#&"0&
4"0/%&'#&*0/#(2+&

TR&
H,"(*1*%&
!-"6*3"*0$,&

]Q&
[,-*',(&-%+&',/%+&
6%'*5*1,'%+&

TR&
H,"(*1*%&
!-"6*3"*0$,&

]Y&
@1/",-*<,(&#0&-,&A,+#&
',/%+&&-%+&',/%+&#'*/,'%+>&

TR&
H,"(*1*%&
!-"6*3"*0$,&

a&

]]&
d#5*0*(&-%+&-N6*/#+&
4#(6*/*'%+&

TM&
e#(0,0'%&
!#'#+6,&

]M&
b(#,(&#-&68'"-%&4,(,&
'#-*6*/,(&-%+&/*/-#+&

TM&
e#(0,0'%&
!#'#+6,&

QT& & 94*g#& YR&
H,"(*1*%&
!-"6*3"*0$,&
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&
94*g#& YR&

e#(0,0'%&
!#'#+6,&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.5.3.! Análisis de Spike 

d#A*'%&,-&&'#+1%0%1*6*#0/%&&'#&-%+&'#+,((%--,'%(#+&'#&#+/#&4(%B#1/%&1%0&E%%$-#&

b-%"'&H#++,$*0$&4,(,&-,&+*01(%0*<,1*80&'#&',/%+&#0&/*#64%&(#,-&#0/(#&#-&F,0#-&_#A&

B&-,&,4-*1,1*80&68)*-&+#&4(%1#'#&,&(#,-*<,(&#-&,0;-*+*+&(#+4#1/*)%>&

&

3.3.5.3.1.! Google Cloud Messaging 

E%%$-#& b-%"'& H#++,$*0$& WEbHZ& #+& "0& +#()*1*%& $(,/"*/%& 3"#& 4#(6*/#& ,& -%+&

'#+,((%--,'%(#+&#0)*,(&6#0+,C#+&A*'*(#11*%0,-#+&&#0/(#&#-&+#()*'%(&B&-,+&,4-*1,1*%0#+&

68)*-#+&1-*#0/#+>&

!,&*64-#6#0/,1*80&'#-&EbH&*01-"B#&"0&+#()*'%(&'#&1%0#:*80&'#&E%%$-#=&"0&+#()*'%(&

3"#&),&*0/#(,1/",(&1%0&EbH&,&/(,)2+&'#-&4(%/%1%-%&&iXXF&%&\HFF&B&-,&,4-*1,1*80&

68)*-&1-*#0/#&PQQS>&

Figura 3-24 Funcionamiento Google Cloud Messaging 

&

e"#0/#J&.//4JUU___>4(%$(,66*0$?/#1.0*3"#+>1%6UQRT]URTU$%%$-#?1-%"'?

6#++,$*0$?$16?*0?,0'(%*'>./6-&

F,(,&5,6*-*,(*<,(+#&1%0&#-&5(,6#_%(g&'#&EbH&+#&4(%1#'#&,&*64-#6#0/,(&#-&#C#64-%&

4(%)*+/%& 4%(& E%%$-#& #0& +"& (#4%+*/%(*%& %5*1*,-& '#& E*/."AJ&

.//4+JUU$*/."A>1%6U$%%$-#+,64-#+U$16?4-,B$(%"0'&

d#+4"2+&'#&,0,-*<,(&#-&#C#64-%=&-,+&/,(#,+&4,(,&#+/,&.*+/%(*,&'#&"+",(*%&+%0J&

&
Tabla 3-34 Tareas para la Historia de Usuario dentro de Spike 



! %&!

4#%5'*#6!3$!7%06*#'! <6*$6%!

9*01(%0*<,(& -%+& ',/%+&

'#& -%+& 4"0/%+& '#&

*0/#(2+&'#-&4,0#-&_#A&

1%0& -,& ,4-*1,1*80&

68)*-&

?&c#$*+/(,(&-,&,4-*1,1*80&#0&-,&b%0+%-,&'#&d#+,((%--,'%(#+&

'#&E%%$-#>&

?&i,A*-*/,(&EbH&#0&-,&b%0+%-,>&

?&@7,'*(& -,&4#/*1*80&iXXF&'#+'#&#-&4,0#-&_#A&.,1*,& -%+&

+#()*'%(#+&'#&EbH&1%0&#-&1%0/#0*'%&,&+#(&#0)*,'%&,&-%+&

'*+4%+*/*)%+&68)*-#+>&

?&@7,'*(&-%+&4#(6*+%+&0#1#+,(*%+&4,(,&EbH&#0&#-&,(1.*)%&

H,0*5#+/&'#&-,&,4-*1,1*80&68)*->&

?&b(#,(&-,+&1-,+#+&0#1#+,(*,+&4,(,&#-&(#$*+/(%&B&#0)N%&'#&

/%g#0&(#3"#(*'%&4,(,&4%'#(&(#1*A*(&-,+&0%/*5*1,1*%0#+&'#&

EbH>&

?&F(%1#+,(& -%+& ',/%+& (#1#4/,'%+& 1%0& -,& 0%/*5*1,1*80& '#&

EbH>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.5.4.! Reuniones diarias 

9#&(#,-*<,(%0&+*$"*#0'%&#-&5%(6,/%&#+4#1*5*1,'%&#0&-,&K/#(,1*80&T&W9#11*80&Y>Y>Q>YZ&

3.3.5.5.! Pruebas de iteración 

D-&"+%&'#&Xdd&4#(6*/*8&3"#&1,',&'#+,((%--,'%(&5"#(,&(#+4%0+,A-#&+#&+"6,(&18'*$%&

+*0& (%64#(& #-& 18'*$%& 4(#)*%=& /,(#,& 3"#& #+& 1%0/(%-,',& 1%0& -,+& 4("#A,+& "0*/,(*,+&

4(#)*,6#0/#&'#+,((%--,',+>&@-&5*0,-&'#&-,&4(#+#0/#&*/#(,1*80&+#&(#,-*<8&"0&4("#A,&'#&

*0/#$(,1*80& 1%0& -,+& /,(#,+& '#+,((%--,',+=& 1"B%+& (#+"-/,'%+& 5"#(%0& 4%+*/*)%+&

4#(6*/*#0'%& ,-& #3"*4%& '#& '#+,((%--,'%(#+& 4,+,(& ,-,& +*$"*#0/#& */#(,1*80& +*0& -,&

4(#%1"4,1*80&'#&(%64#(&#-&18'*$%&'#+,((%--,'%&B&+"6,0'%&1,-*','&,-&6*+6%> 

 

3.3.5.6.! Pruebas de aceptación 

  



! %'!

Tabla 3-35 Prueba de Aceptación P13 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FTY& 12!4#%5'*#6!3$!7%06*#'T&Ta&

4#%5'*#6!3$!7%06*#'T&D'*/,(&4"0/%+&'#&*0/#(2+&#0&#-&4,0#-&_#A&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&"+",(*%&+#&#01"#0/(,&#0&-,&4,0/,--,&4(*01*4,-&'#-&4,0#-&_#A&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& D-&"+",(*%&+#-#11*%0,&#-&A%/80&'#&)*+",-*<,(&4"0/%&'#&*0/#(2+>&
?& 9#&,A(#&-,&4,0/,--,&4,(,&-,&)*+",-*<,1*80&&'#-&4"0/%&'#&*0/#(2+>&
?& !%+&1,64%+&'#-&4"0/%&'#&*0/#(2+&+#&.,A*-*/,0&4,(,&+"&6%'*5*1,1*80>&

"$%0/563'!:%+$*63'!AT!
9#&(#$*+/(,&-,&#'*1*80&'#-&&4"0/%&'#&*0/#(2+&#0&#-&4,0#-&_#A&'#&E#%DFG&
!,&*05%(6,1*80&#'*/,',&+#&6"#+/(,&#0&-,&-*+/,&'#&4"0/%+&'#&*0/#(2+&

"$%0/563'!:%+$*63'!BT!!
9*&"0&1,64%&%A-*$,/%(*%&+#&'#C,&),1N%&#-&+*+/#6,&6"#+/(,&"0&6#0+,C#&'#&#((%(J&
kD-&1,64%&#+&(#3"#(*'%l&#0&-,&4,(/#&'#(#1.,&'#-&1,64%&

"$%0/563'!:%+$*63'!CT!
9*&"0&',/%&*0$(#+,'%&0%&1"64-#&1%0&#-&5%(6,/%&(#3"#(*'%&+#&6"#+/(,&"0&6#0+,C#&
'#&#((%(J&kD-&',/%&*0$(#+,'%&'#A#&/#0#(&#-&5%(6,/%&(#3"#(*'%l&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-36 Prueba de Aceptación P14 

R*0$S6!3$!6)$+56)#,- 

G,3#&'T&FT] 12!4#%5'*#6!3$!7%06*#'T&a 

4#%5'*#6!3$!7%06*#'T&H%+/(,(&O0*1,6#0/#&#-&1,64"+&'#&-,&D+1"#-,&F%-*/210*1,&
G,1*%0,-&#0&#-&6,4, 

G'-3#)#,-!3$!:I$)0)#,-T 
[*+",-*<,1*80&'#-&6,4,&#0&-,&4,0/,--,&4(*01*4,-& 

:-5*636!U!R6%'%!3$!:I$)0)#,-T 
D-&"+",(*%&+#&'#+4-,<,&,&/(,)2+&'#-&6,4,&'#+4-#$,'%&#0&-,&4,0/,--,&4(*01*4,-& 

"$%0/563'!:%+$*63'T 
D-&"+",(*%&+%-%&4"#'#&)*+",-*<,(&#-&6,4,&'#0/(%&'#&&-%+&-N6*/#+&#+/,A-#1*'%+&4,(,&
-,&)*+",-*<,1*80&'#-&6,4, 

:H6/06)#,-!3$!/6!R*0$S6T!



! &)!

@4(%A,',> 

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-37 Prueba de Aceptación P15 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FTM& 12!4#%5'*#6!3$!7%06*#'T&QT&

4#%5'*#6!3$!7%06*#'T&9*01(%0*<,(&-%+&',/%+&'#&-%+&4"0/%+&'#&*0/#(2+&'#-&4,0#-&_#A&1%0&
-,&,4-*1,1*80&68)*-&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&,'6*0*+/(,'%(&*0$(#+,&"0&0"#)%&4"0/%&#0&#-&4,0#-&'#&,'6*0*+/(,1*80&B&#-&6*+6%&
+#&$",(',&'#&6,0#(,&1%((#1/,&#0&-,&A,+#&'#&',/%+>&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& 9#&*0$(#+,&"0&0"#)%&4"0/%>&
?& 9#&#0)N,&#-&0"#)%&4"0/%&,&-%+&+#()*1*%+&'#&E%%$-#&b-%"'&H#++,$*0$>&
?& !%+&'*+4%+*/*)%+&68)*-#+& (#1*A#0& -,&0%/*5*1,1*80&'#-& *0$(#+%&'#&"0&0"#)%&
4"0/%>&

"$%0/563'!:%+$*63'T!
D-&0"#)%&4"0/%& *0$(#+,'%&#0&#-&4,0#-&_#A&'#A#(;&#+/,(&4(#+#0/#&#0&/%'%+& -%+&
'*+4%+*/*)%+&68)*-#+&3"#&.,B,0&*0+/,-,'%&-,&,4-*1,1*80&E#%DFG>&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-38 Prueba de Aceptación P16 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FTL& 12!4#%5'*#6!3$!7%06*#'T&QT&

4#%5'*#6!3$!7%06*#'T&9*01(%0*<,(&-%+&',/%+&'#&-%+&4"0/%+&'#&*0/#(2+&'#-&4,0#-&_#A&1%0&
-,&,4-*1,1*80&68)*-&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&,'6*0*+/(,'%(&#'*/,&"0&4"0/%&#:*+/#0/#&#0&#-&4,0#-&'#&,'6*0*+/(,1*80&B&#-&6*+6%&
+#&,1/",-*<,&&'#&6,0#(,&1%((#1/,&#0&-,&A,+#&'#&',/%+>&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& 9#&,1/",-*<,&"0&4"0/%&#:*+/#0/#>&
?& 9#& #0)N,& -,& ,1/",-*<,1*80& '#-& 4"0/%& &,& -%+& +#()*1*%& '#& E%%$-#& b-%"'&
H#++,$*0$>&

?& !%+&'*+4%+*/*)%+&68)*-#+&(#1*A#0&-,&0%/*5*1,1*80&'#&-,&#'*1*80&'#-&4"0/%>&

"$%0/563'!:%+$*63'T!



! &*!

D-& 4"0/%& ,1/",-*<,'%& 1%0& 0"#),& *05%(6,1*80& #0& #-& 4,0#-& _#A& '#A#(;& #+/,(&
4(#+#0/#& #0& /%'%+& -%+& '*+4%+*/*)%+& 68)*-#+& 3"#& .,B,0& *0+/,-,'%& -,& ,4-*1,1*80&
E#%DFG&&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-39 Prueba de Aceptación P17 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FT`& 12!4#%5'*#6!3$!7%06*#'T&QT&

4#%5'*#6!3$!7%06*#'T&9*01(%0*<,(&-%+&',/%+&'#&-%+&4"0/%+&'#&*0/#(2+&'#-&4,0#-&_#A&1%0&
-,&,4-*1,1*80&68)*-&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&,'6*0*+/(,'%(&#-*6*0,&&"0&4"0/%&#:*+/#0/#&#0&#-&4,0#-&'#&,'6*0*+/(,1*80&B&#-&
6*+6%&+#&#-*6*0,&&'#&6,0#(,&1%((#1/,&#0&-,&A,+#&'#&',/%+>&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& 9#&#-*6*0,&"0&4"0/%&#:*+/#0/#&
?& 9#& #0)N,& -,& ,1/",-*<,1*80& '#-& 4"0/%& &,& -%+& +#()*1*%& '#& E%%$-#& b-%"'&
H#++,$*0$&

?& !%+&'*+4%+*/*)%+&68)*-#+&(#1*A#0&-,&0%/*5*1,1*80&'#&-,&#-*6*0,1*80&'#-&4"0/%>&

"$%0/563'!:%+$*63'T!
D-& 4"0/%& #-*6*0,'%& #0& #-& 4,0#-& _#A& '#A#(;& B,& 0%& #+/,(& 4(#+#0/#& #0& -%+&
'*+4%+*/*)%+&68)*-#+&3"#&.,B,0&*0+/,-,'%&-,&,4-*1,1*80&E#%DFG&&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

&

3.3.5.7.! BurnDown Chart 

D0&-,&X,A-,&Y?Y`&B&e*$"(,&Y?Ta&+#&6"#+/(,&#-&̂ "(0d%_0&b.,(/&'#&-,&1",(/,&*/#(,1*80>&

Tabla 3-40 Elaboración BurnDown Chart Cuarta Iteración 

12!
4#%5'*#
6!

12!
<6*$
6!

<6*$6!

(L6%!

?-#)#6
/!

A! B! C! D! E! F! V! W! X!
A
Y!

Ta& ]T&

b,($,(&-%+&
',/%+&'#&
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'#&*0/#(2+&

TR& M& R& & & & & & & & &



! &+!

]Q&
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',/%+&
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TR&
T
R&

`& Q& R& & & & & & &
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TR&
T
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T
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T
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T
R&

M& R& & & & & & & &
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T
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Y&

`& R&
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Y
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Y
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Y
R&

Y
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Y
R&
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]&

T
V&

T
Q&

L& R&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

D0&-,&e*$"(,&Y?QM&+#&6"#+/(,&-,&)#-%1*','&'#-&#3"*4%&#0&#+/,&*/#(,1*80>&!,&-N0#,&'#&

/(,A,C%&4#0'*#0/#& W-N0#,&,<"-Z& 5"#&4%(&#01*6,&'#& -,&)#-%1*','& *'#,-&'#&'#+,((%--%&

W-N0#,&0#$(,Z=&4#(%&,-&5*0,-&'#&-,&*/#(,1*80&+#&1%64-#/,(%0&-,+&.*+/%(*,+&4-,0*5*1,',+&

,-&*$",-&3"#&-,&*/#(,1*80&,0/#(*%(>&

&
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Figura 3-25 BurnDown Chart - Cuarta Iteración 

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.5.8.! Revisión de la iteración 

D0& -,& 1",(/,& */#(,1*80& +#& 1(#%& "0& +#()*1*%& ,& /(,)2+& '#& EbHWE%%$-#& b-%"'&

H#++,$*0$Z&4#(6*/*#0'%&+*01(%0*<,(&-%+&4"0/%+&*0$(#+,'%+&#0&#-&4,0#-&_#A&1%0&-%+&

'*+4%+*/*)%+& 68)*-#+& 3"#& .,B,0& *0+/,-,'%& -,& ,4-*1,1*80& E#%DFG=& +#& *01-"B%& -,&

%41*80&,-&,'6*0*+/(,'%(&'#&#'*/,(&-%+&4"0/%+&'#&*0/#(2+&#0&#-&4,0#-&_#A>&F%(&"-/*6%&

+#&'#-*6*/%&-,&;(#,&'#&)*+",-*<,1*80&'#-&6,4,&#0&-,&4,0/,--,&4(*01*4,-&'#&-,&,4-*1,1*80&

68)*->&@-&5*0,-&'#&-,&*/#(,1*80&-%$(,(%0&/#(6*0,(&/%',+&-,+&.*+/%(*,+&'#&"+",(*%&B&+#&

4(%1#'#& ,& #C#1"/,(& -,+& 4("#A,+& '#& ,1#4/,1*80& C"0/%& 1%0& #-& 1-*#0/#& ',0'%& 1%6%&

(#+"-/,'%&3"#&/%',+&+#,0&,4(%A,',+>&

3.3.5.9.! Retrospectiva 

D0&#+/,&*/#(,1*80&+#&0%/8&"0,&6#C%(N,&#0&-,&1%6"0*1,1*80&1%0&#-&1-*#0/#&B&+#&-%$(8&

"0&'#+,((%--%&#5*1*#0/#=&-%$(,0'%&1"64-*(&1%0&-%+&%AC#/*)%+&4-,0#,'%+>&@'#6;+=&#-&

#3"*4%&'#&'#+,((%--%&+#&4"'%&1%6"0*1,(&'#&6,0#(,&#5*1*#0/#>&

&

3.3.6.! ITERACIÓN 5 

3.3.6.1.! Objetivo 

d#0/(%&'#&-,&3"*0/,&*/#(,1*80=&+#&/*#0#&1%6%&%AC#/*)%&.,A*-*/,(&#-&68'"-%&'#&AO+3"#',&

4%(&)%<=&1,-1"-,(& -,&'*+/,01*,& (#+/,0/#&.,1*,&#-&4"0/%+&'#& *0/#(2+&#0& /*#64%& (#,-=&

6%+/(,(&"0&/#:/%&*05%(6,/*)%&+%A(#&-%+&A%/%0#+&6;+&'#+/,1,'%+&'#&-,&,4-*1,1*80&B&

4#(6*/*(&,-&,'6*0*+/(,'%(&#-*6*0,(&-%+&4"0/%+&'#&*0/#(2+&*0$(#+,'%+&#0&#-&4,0#-&_#A>&
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&
Tabla 3-41 Historias de Usuario - Quinta Iteración 

1K;$*'!
4#%5'*#6!3$!
0%06*#'!

:%5#;6
)#,-!

G*#5$*#'%!3$!
@)$+56)#,-!

<6*$6%!

TY&
^"+1,(&4%(&
1%6,0'%+&'#&
)%<&

M&

9#&6"#+/(,&"0&-*+/,&
'#&(#+"-/,'%+&3"#&
1%01"#(',0&1%0&-,&
AO+3"#',&
9*&#-&'*+4%+*/*)%&0%&
(#1%0%1#&-,+&
4,-,A(,+&'*1/,',+=&
4*'#&3"#&-,+&
4(%0"01*#&
0"#),6#0/#&

@7,'*(&N1%0%&4,(,&
(#,-*<,(&-,&AO+3"#',&
4%(&)%<&
?&I/*-*<,(&#-&+#()*1*%&'#&
E%%$-#&4,(,&(#1*A*(&&B&
1%0)#(/*(&#-&/#:/%&
'*1/,'%&
?&c#,-*<,(&-,&AO+3"#',&
1%0&#-&/#:/%&1%0)#(/*'%&
&

TM&

H%+/(,(&#0&
/*#64%&(#,-&-,&
'*+/,01*,&
.,1*,&#-&4"0/%&
'#&*0/#(2+&
+#-#11*%0,'%&

QT&

@4,(#1#&#0&-,&4,(/#&
*05#(*%(&'#&-,&
4,0/,--,&-,&'*+/,01*,&
#0&6#/(%+&.,1*,&#-&
4"0/%&'#&*0/#(2+&

mfA/#0#(&-,&
-%1,-*<,1*80&'#-&
EF9i#-4#(&
mb,-1"-,(&-,&'*+/,01*,&
#0/(#&#-&4"0/%&'#&
%(*$#0&B&#-&4"0/%&'#&
'#+/*0%&
m@1/",-*<,(&-,&*0/#(5,<&
1,',&)#<&3"#&-,&
'*+/,01*,&1,6A*#&

TL&
H%+/(,(&
,B"',&

V&

H%+/(,(&"0&/#:/%&
*05%(6,/*)%&#0&#-&
1,64%&4,(,&#-&
*0$(#+%&'#&-,&
AO+3"#',&
H%+/(,(&"0&/#:/%&
*05%(6,/*)%&+%A(#&#-&
/#:/%&'#&H;+&
K05%(6,1*80&
H%+/(,(&"0&/#:/%&
*05%(6,/*)%&+%A(#&#-&
A%/80&'#&(#,-*','&
,"6#0/,',&

K0)#+/*$,(&-*A(#(N,&4,(,&
6%+/(,(&,B"',&
?&K64-#6#0/,(&-,&
-*A(#(N,&+#-#11*%0,',&
?&9#-#11*%0,(&#-&
1%0/#0*'%&'#&-,&,B"',&
,&6%+/(,(>&

QR&

&
D-*6*0,(&
4"0/%+&'#&
*0/#(2+&#0&#-&
4,0#-&_#A&

TY&

@-&+#-#11*%0,(&#-&
A%/80&D-*6*0,(&'#&
"0&4"0/%&'#&*0/#(2+&
+#&6"#+/(,&"0&
'*;-%$%&'#&
1%05*(6,1*80&
9*&+#-#11*%0,&
k@1#4/,(l&#0&#-&

&
m@7,'*(&"0&A%/80&'#&
#-*6*0,(&C"0/%&,&1,',&
4"0/%&'#&*0/#(2+&
mb(#,(&'*;-%$%&'#&
1%05*(6,1*80&



! &#!

'*;-%$%&'#&
1%05*(6,1*80&+#&
#-*6*0,&#-&4"0/%&'#&
*0/#(2+&
9*&+#-#11*%0,&
kb,01#-,(l&#0&#-&
'*;-%$%&'#&
1%05*(6,1*80&#+/#&
+#&1*#((,>&

mD-*6*0,(&#-&4"0/%&'#&
*0/#(2+&,+%1*,'%&,-&
A%/80&+#-#11*%0,'%&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.6.2.! Planificación de la iteración 

!"#$%&'#&'#5*0*(& -,+& /,(#,+&'#&1,',&.*+/%(*,&'#&"+",(*%& +#&4(%1#'#&,&#+/*6,(&#-&

#+5"#(<%&'#&1,',&"0,&'#&#--,+&WX,A-,&Y?YaZ>&

&
Tabla 3-42 Lista de tareas con estimación - Quinta Iteración 

12!
4#%5'*#6!

12!
<6*$6!

<6*$6! :%5#;6)#,-! @%#&-6)#,-!

TY&

]L&
@7,'*(&N1%0%&4,(,&(#,-*<,(&-,&
AO+3"#',&4%(&)%<&

V&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

]`&
I/*-*<,(&#-&+#()*1*%&'#&E%%$-#&
4,(,&(#1*A*(&&B&1%0)#(/*(&#-&
/#:/%&'*1/,'%&

TR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

]V&
c#,-*<,(&-,&AO+3"#',&1%0&#-&
/#:/%&1%0)#(/*'%&

TQ&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

TM&

]a&
fA/#0#(&-,&-%1,-*<,1*80&'#-&
EF9i#-4#(&

TR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

MR&
b,-1"-,(&-,&'*+/,01*,&#0/(#&#-&
4"0/%&'#&%(*$#0&B&#-&4"0/%&
'#&'#+/*0%&

TR&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

MT&
@1/",-*<,(&-,&*0/#(5,<&1,',&
)#<&3"#&-,&'*+/,01*,&1,6A*#&

TR&
e#(0,0'%&
!#'#+6,&



! &$!

H,"(*1*%&
!-"6*3"*0$,&

TL&

MQ&
K0)#+/*$,(&-*A(#(N,&4,(,&
6%+/(,(&,B"',&

V&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

MY&
K64-#6#0/,(&-,&-*A(#(N,&
+#-#11*%0,',&

TM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

M]&
9#-#11*%0,(&#-&1%0/#0*'%&'#&
-,&,B"',&,&6%+/(,(>&

L&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

QR&

MM&
@7,'*(&"0&A%/80&'#&#-*6*0,(&
C"0/%&,&1,',&4"0/%&'#&*0/#(2+&

V&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

ML&
b(#,(&'*;-%$%&'#&
1%05*(6,1*80&

V&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

M`&
D-*6*0,(&#-&4"0/%&'#&*0/#(2+&
,+%1*,'%&,-&A%/80&
+#-#11*%0,'%&

TM&

e#(0,0'%&
!#'#+6,&
H,"(*1*%&
!-"6*3"*0$,&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.6.3.! Reuniones diarias 

9#&(#,-*<,(%0&+*$"*#0'%&#-&5%(6,/%&#+4#1*5*1,'%&#0&-,&K/#(,1*80&T&W9#11*80&Y>Y>Q>YZ&

3.3.6.4.! Pruebas de iteración 

D-&"+%&'#&Xdd&4#(6*/*8&3"#&1,',&'#+,((%--,'%(&5"#(,&(#+4%0+,A-#&+#&+"6,(&18'*$%&

+*0& (%64#(& #-& 18'*$%& 4(#)*%=& /,(#,& 3"#& #+& 1%0/(%-,',& 1%0& -,+& 4("#A,+& "0*/,(*,+&

4(#)*,6#0/#&'#+,((%--,',+>&@-&5*0,-&'#&-,&4(#+#0/#&*/#(,1*80&+#&(#,-*<8&"0&4("#A,&'#&

*0/#$(,1*80& 1%0& -,+& /,(#,+& '#+,((%--,',+=& 1"B%+& (#+"-/,'%+& 5"#(%0& 4%+*/*)%+&

4#(6*/*#0'%& ,-& #3"*4%& '#& '#+,((%--,'%(#+& 4,+,(& ,-,& +*$"*#0/#& */#(,1*80& +*0& -,&

4(#%1"4,1*80&'#&(%64#(&#-&18'*$%&'#+,((%--,'%&B&+"6,0'%&1,-*','&,-&6*+6%> 

 



! &%!

3.3.6.5.! Pruebas de aceptación 

Tabla 3-43 Prueba de Aceptación P18 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FTV& 12!4#%5'*#6!3$!7%06*#'T&RL&

4#%5'*#6!3$!7%06*#'T&^"+1,(&4%(&1%6,0'%+&'#&)%<&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&'*+4%+*/*)%&/*#0#&1%0#:*80&,&*0/#(0#/&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
9#-#11*%0,(&#-&N1%0%&'#&6*1(85%0%&#0&-,&*0/#(5,<&4(*01*4,->&
d#1*(&#-&0%6A(#&'#-&4"0/%&'#&*0/#(2+&,&A"+1,(>&

"$%0/563'!:%+$*63'!AT!
9#&6"#+/(,&-,&-*+/,&'#&(#+"-/,'%+&3"#&1%01"#('#0&1%0&-,&AO+3"#',>&

"$%0/563'!:%+$*63'!BT!
D-&'*+4%+*/*)%&0%&(#1%0%1#&-,+&4,-,A(,+&'*1/,',+&B&4*'#&3"#&-,+&'*$,&0"#),6#0/#>&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-44 Prueba de Aceptación P19 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FTa& 12!4#%5'*#6!3$!7%06*#'T&TM&

4#%5'*#6!3$!7%06*#'T&H%+/(,(&&#0&/*#64%&(#,-&-,&'*+/,01*,&.,1*,&#-&4"0/%&'#&*0/#(2+&
+#-#11*%0,'%&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&"+",(*%&#+/;&#0&-,&4,0/,--,&'#&c#,-*','&@"6#0/,',>&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
b%0& -,&$"N,&'#-& (,',(&,4"0/,(&1%0& -,&1;6,(,&'#-&'*+4%+*/*)%&.,1*,&#-&4"0/%&'#&
*0/#(2+&

"$%0/563'!:%+$*63'T!
@4,(#1#&#0&-,&4,(/#&*05#(*%(&'#&-,&4,0/,--,&-,&'*+/,01*,&#0&6#/(%+&.,1*,&#-&4"0/%&
*0/#(2+>&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-45 Prueba de Aceptación P20 



! &&!

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FQR&& 12!4#%5'*#6!3$!7%06*#'T&TL&

4#%5'*#6!3$!7%06*#'T&H%+/(,(&,B"',&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&"+",(*%&+#&#01"#0/(,&#0&-,&4,0/,--,&4(*01*4,-&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& K0$(#+,(&,&-,&&A,((,&-,/#(,-&'#&0,)#$,1*80>&
?& 9#-#11*%0,(&#-&A%/80&'#&,B"',>&

"$%0/563'!:%+$*63'T!
H%+/(,(&"0&/#:/%&*05%(6,/*)%&#0&#-&1,64%&4,(,&#-&*0$(#+%&'#&AO+3"#',>&
H%+/(,(&"0&/#:/%&*05%(6,/*)%&+%A(#&#-&A%/80&'#&6;+&*05%(6,1*80>&
H%+/(,(&"0&/#:/%&*05%(6,/*)%&+%A(#&#-&A%/80&'#&(#,-*','&,"6#0/,',&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

Tabla 3-46 Prueba de Aceptación P21 

R*0$S6!3$!6)$+56)#,-!

G,3#&'T&FQT& 12!4#%5'*#6!3$!7%06*#'T&QR&

4#%5'*#6!3$!7%06*#'T&D-*6*0,(&4"0/%+&'#&*0/#(2+&#0&#-&4,0#-&_#A&

G'-3#)#,-!3$!:I$)0)#,-T!
D-&"+",(*%&+#&#01"#0/(,&#0&-,&4,0/,--,&4(*01*4,-&'#-&4,0#-&_#A&

:-5*636!U!R6%'%!3$!:I$)0)#,-T!
?& 9#-#11*%0,(&#-&A%/80&#-*6*0,(&'#-&4"0/%&'#&*0/#(2+&1%((#+4%0'*#0/#>&
?& 9#& 6%+/(,(;& "0,& )#0/,0,& #6#($#0/#& *05%(6,0'%& +%A(#& -,& ,11*80&
#+4#(,0'%&&"0,&(#+4"#+/,>&

"$%0/563'!:%+$*63'!AT!
9*&#-&(#+"-/,'%&'#&-,&)#0/,0,&#6#($#0/#&#+&4%+*/*)%&+#&#-*6*0,&#-&4"0/%&'#&*0/#(2+&
1%((#+4%0'*#0/#&

"$%0/563'!:%+$*63'!BT!
9*& #-& (#+"-/,'%& '#& -,& )#0/,0,& #6#($#0/#& #+& 0#$,/*)%& +#& 1,01#-,& -,& ,11*80& '#&
#-*6*0,(&#-&4"0/%&'#&*0/#(2+&1%((#+4%0'*#0/#&

:H6/06)#,-!3$!/6!R*0$S6T!
@4(%A,',>&

D-,A%(,'%&4%(J&-%+&,"/%(#+&



! &'!

3.3.6.6.! BurnDown Chart 

D0&-,&X,A-,&Y?]]&B&e*$"(,&Y?QR&+#&6"#+/(,&#-&̂ "(0d%_0&b.,(/&'#&-,&3"*0/,&*/#(,1*80>&

Tabla 3-47 Elaboración BurnDown Chart Quinta Iteración 

12!

4#%5'*#6!

12!

<6*$6!
<6*$6!

(L6%!

?-#)#6/! A! B! C! D! E! F! V! W! X! AY!

TY&

]L&

@7,'*(&N1%0%&

4,(,&(#,-*<,(&-,&

AO+3"#',&4%(&

)%<&

V& Y& R& & & & & & & & &

]`&

I/*-*<,(&#-&

+#()*1*%&'#&

E%%$-#&4,(,&

(#1*A*(&&B&

1%0)#(/*(&#-&/#:/%&

'*1/,'%&

TR& TR& L& Q& R& & & & & & &

]V&

c#,-*<,(&-,&

AO+3"#',&1%0&#-&

/#:/%&1%0)#(/*'%&

TQ& TQ& TQ& TQ& L& Q& R& & & & &

TM&

]a&

fA/#0#(&-,&

-%1,-*<,1*80&'#-&

EF9i#-4#(&

TR& TR& TR& TR& TR& TR& ]& R& & & &

MR&

b,-1"-,(&-,&

'*+/,01*,&#0/(#&#-&

4"0/%&'#&%(*$#0&B&

#-&4"0/%&'#&

'#+/*0%&

TR& TR& TR& TR& TR& TR& TR& V& Q& R& &

MT&
@1/",-*<,(&-,&

*0/#(5,<&1,',&)#<&
TR& TR& TR& TR& TR& TR& TR& TR& V& ]& R&



! ')!

3"#&-,&'*+/,01*,&

1,6A*#&

TL&

MQ&

K0)#+/*$,(&-*A(#(N,&

4,(,&6%+/(,(&

,B"',&

V& Y& R& & & & & & & & &

MY&

K64-#6#0/,(&-,&

-*A(#(N,&

+#-#11*%0,',&

TM& TM& TT& `& T& R& & & & & &

M]&

9#-#11*%0,(&#-&

1%0/#0*'%&'#&-,&

,B"',&,&6%+/(,(>&

L& L& L& L& M& Q& R& & & & &

QR&

MM&

@7,'*(&"0&A%/80&

'#&#-*6*0,(&C"0/%&

,&1,',&4"0/%&'#&

*0/#(2+&

V& V& V& V& V& `& Q& R& & & &

ML&
b(#,(&'*;-%$%&'#&

1%05*(6,1*80&
V& V& V& V& V& V& V& Y& R& & &

M`&

D-*6*0,(&#-&4"0/%&

'#&*0/#(2+&

,+%1*,'%&,-&

A%/80&

+#-#11*%0,'%&

TM& TM& TM& TM& TM& TM& TM& TM& TQ& L& R&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

D0&-,&e*$"(,&Y?QL&+#&6"#+/(,&-,&)#-%1*','&'#-&#3"*4%&#0&#+/,&*/#(,1*80>&!,&-N0#,&'#&

/(,A,C%&4#0'*#0/#&W-N0#,&,<"-Z&#+/;&1,+*&#0&-,&6*+6,&'*(#11*80&3"#&-,&)#-%1*','&*'#,-&

'#&'#+,((%--%&W-N0#,&0#$(,Z&'#0%/,0'%&"0&A"#0&'#+#64#7%&3"#&-%$(8&-,&5*0,-*<,1*80&

'#&-,+&.*+/%(*,+&4-,0*5*1,',+&+*0&0*0$O0&1%0/(,/*#64%>&

Figura 3-26 BurnDown Chart - Quinta Iteración 



! '*!

&

D-,A%(,'%&4%(J&-%+&,"/%(#+&

3.3.6.7. Revisión de la iteración

D0&#+/,&*/#(,1*80&+#&*64-#6#0/8&-,&AO+3"#',&4%(&)%<=&,7,'*#0'%&"0&N1%0%&'#'*1,'%&

C"0/%& ,& -,& 1,C,& '#& AO+3"#',=& /,6A*20& +#& (#,-*<8& -,& 5"01*%0,-*','& '#& 1,-1"-,(& -,&

'*+/,01*,&.,1*,&#-&4"0/%&'#&*0/#(2+&+#-#11*%0,'%&B&6%+/(,(-,&#0&-,&4,(/#&*05#(*%(&'#-&

6,4>& @'*1*%0,-6#0/#=& +#& ,7,'*8& "0& /#:/%& *05%(6,/*)%& +%A(#& -%+& A%/%0#+& #0& -,&

,4-*1,1*80&,&6,0#(,&'#&,B"',&B&#0&#-&4,0#-&_#A&+#&(#,-*<8&-,&.*+/%(*,&'#&"+",(*%&

+%A(#&#-*6*0,(&4"0/%+&'#&*0/#(2+>&@-&5*0,-&'#&-,&*/#(,1*80&+#&-%$(,(%0&/#(6*0,(&/%',+&

-,+&.*+/%(*,+&'#&"+",(*%&B&+#&4(%1#'#&,&#C#1"/,(&-,+&4("#A,+&'#&,1#4/,1*80&C"0/%&1%0&

#-&1-*#0/#&,-&*$",-&3"#&-,+&,0/#(*%(#+&*/#(,1*%0#+=&',0'%&1%6%&(#+"-/,'%&3"#&/%',+&

+#,0&,4(%A,',+>&

3.3.6.8.! Retrospectiva 

D0&#+/,&*/#(,1*80&#-&#3"*4%&/(,A,C8&'#&6,0#(,&,'#1",',&1%6%&+#&4"'%&%A+#(),(&#0&

-,&)#-%1*','&'#-&#3"*4%=&B,&3"#& -%+&6*#6A(%+&'#-&#3"*4%&/*#0#0&6;+&#:4#(*#01*,&

/(,A,C,0'%&C"0/%+>&

&

3.3.7.! ITERACIÓN 6 

3.3.7.1.! Objetivo 

D-& %AC#/*)%& '#& -,& +#:/,& */#(,1*80& #+& *64-#6#0/,(& "0& 68'"-%& 3"#& +*(),& '#& $"N,&

*0/(%'"1/%(*,&,-&4(*01*4*%&'#&-,&,4-*1,1*80=&1,-1"-,(&-,&'*+/,01*,&'#&-,&("/,&#+/,A-#1*',&

#0& #-& 6,4,& &#0/(#& #-& "+",(*%& B& #-& 4"0/%& '#& *0/#(2+=& 6%+/(,(& *05%(6,1*80&



! '+!

1%64-#6#0/,(*,&'#-&4"0/%&'#&*0/#(2+&B&'*+#7,(&-,&,4-*1,1*80&68)*-&4,(,&3"#&4"#',&

+#(&)*+*A-#&&'#&'*5#(#0/#+&6,0#(,+&+#$O0&-,&4,0/,--,&'#-&'*+4%+*/*)%&@0'(%*'>&
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! "#!

3.3.7.2.! Planificación de la iteración 

!"#$%&'#&'#()*)+& ,-.& /-+#-.&'#&0-'-&1)./%+)-&'#&"."-+)%& .#&2+%0#'#&-&#./)3-+&#,&

#.("#+4%&'#&0-'-&"*-&'#&#,,-.&56-7,-&89:;<=&

Tabla 3-49 Lista de tareas con estimación – Sexta Iteración 

"#!
$%&'()%*!

"#!
+*),*!

+*),*! -&'%.*/%01! 2&%31*/%01!

>?&

@A&
B*C#./)$-+& "*-& ,)7+#+D-& 2-+-&
+#-,)4-+&#,&(,"E%&'#&,-.&)*/#+(-0#.&

A&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

@I&
J).#K-+& ,-.& )*/#+(-0#.& '#& ,-&
)*/+%'"00)L*&

A&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

;M&
B32,#3#*/-+& ,-& ,)7+#+D-&
.#,#00)%*-'-& 0%*& ,-.& )*/#+(-0#.&
').#K-'-.&

>M&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

@&

;>&
N#-,)4-+&,-&2#/)0)L*&-,&.#+C)0)%&'#&
+%"/)*$& .%7+#& ,-& ')./-*0)-& -,&
2"*/%&'#&'#./)*%&

>M&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

;O&
P0/"-,)4-+&,-&)*/#+(-4&0%*&#,&'-/%&
+#0)7)'%&

>M&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

;&

;8&

Q*C)-+& ,-& )*(%+3-0)L*&
+#,-0)%*-'-& 0%*& #,& 2"*/%& '#&
)*/#+R.& '#.'#& ,-& P0/)C)'-'&
2+)*0)2-,&

A&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

;:& N#0)7)+&,-&)*(%+3-0)L*&#*C)-'-& ;&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

;@&
B32,#3#*/-+& #,& ').#K%& '#& ,-&
)*/#+(-4&

>M&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&



! "$!

;;&
!,#*-+& ,%.& 0-32%.& 0%*& ,-&
)*(%+3-0)L*&

>M&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

?&

;?&
B32,#3#*/-+&,-&)*/#+(-4&2-+-&&H"#&
.#&-E"./#&-&,-&2-*/-,,-&

>M&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

;A& J#/#0/-+&#,&/)2%&'#&2-*/-,,-& >M&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

;I&
B32,#3#*/-+& ,%.& (+-$3#*/%.& '#&
3-2F+-$3#*/& S& '#/-),F+-$3#*/&
'#*/+%&'#&,-&)*/#+(-4&'"-,&

OM&

F#+*-*'%&
!#'#.3-&
G-"+)0)%&
!,"3)H")*$-&

Q,-7%+-'%&2%+T&,%.&-"/%+#.&

3.3.7.3.! Reuniones diarias 

U#&+#-,)4-+%*&.)$")#*'%&#,&(%+3-/%&#.2#0)()0-'%&#*&,-&B/#+-0)L*&>&5U#00)L*&8=8=O=8<&

3.3.7.4.! Pruebas de iteración 

Q,&".%&'#&6JJ&2#+3)/)L&H"#&0-'-&'#.-++%,,-'%+&("#+-&+#.2%*.-7,#&.#&."3-+&0L')$%&

.)*& +%32#+& #,& 0L')$%& 2+#C)%V& /-+#-& H"#& #.& 0%*/+%,-'-& 0%*& ,-.& 2+"#7-.& "*)/-+)-.&

2+#C)-3#*/#&'#.-++%,,-'-.=&P,&()*-,&'#&,-&2+#.#*/#&)/#+-0)L*&.#&+#-,)4L&"*&2+"#7-&'#&

)*/#$+-0)L*& 0%*& ,-.& /-+#-.& '#.-++%,,-'-.V& 0"S%.& +#.",/-'%.& ("#+%*& 2%.)/)C%.&

2#+3)/)#*'%& -,& #H")2%& '#& '#.-++%,,-'%+#.& 2-.-+& -,-& .)$")#*/#& )/#+-0)L*& .)*& ,-&

2+#%0"2-0)L*&'#&+%32#+&#,&0L')$%&'#.-++%,,-'%&S&."3-*'%&0-,)'-'&-,&3).3%= 

 

3.3.7.5.! Pruebas de aceptación 

Tabla 3-50 Prueba de Aceptación P22 

4)5,6*!7,!*/,8'*/%01!

907%3(:&WOO& "#!$%&'()%*!7,!;&5*)%(:&>?&

$%&'()%*!7,!;&5*)%(:&G%./+-+&"*-&)*/+%'"00)L*&-,&)*)0)%&'#&,-&-2,)0-0)L*&

9(17%/%01!7,!-<,/5/%01:!
U#&#E#0"/-+X&-,&-7+)+.#&,-&2+)3#+-&C#4&,-&-2,)0-0)L*&3LC),&Y#%QWZ&

-1')*7*!=!4*&(&!7,!-<,/5/%01:!



! "%!

U#&-7+#&,-&-2,)0-0)L*&'#.'#&#,&3#*[&2+)*0)2-,&'#,&').2%.)/)C%&3LC),&&

>,&5?'*7(!-&8,)*7(:!
U#&3"#./+-&"*&2+)3#+-&2-*/-,,-&#*&'%*'#&-2-+#0#&"*&3#*.-E#&'#&7)#*C#*)'-&S&
#,&,%$%&'#&,-&&-2,)0-0)L*=&
Q*& ,-& .#$"*'-& 2-*/-,,-& .#& 3"#./+-& ,%.& 2-.%.& 2-+-& +#-,)4-+& "*-& 7[.H"#'-& S&
.#,#00)L*&'#&"*&2"*/%&'#&)*/#+R.=&&
Q*&,-&/#+0#+-&2-*/-,,-&.#&3"#./+-*&,%.&2-.%.&2-+-&%7/#*#+&3X.&)*(%+3-0)L*&.%7+#&
#,&2"*/%&'#&)*/#+R.=&
Q*& ,-&0"-+/-&2-*/-,,-&.#&3"#./+-*& ,%.&2-.%.&2-+-&"/),)4-+& ,-&%20)L*&'#&+#-,)'-'&
-"3#*/-'-=&&

-@*?5*/%01!7,!?*!4)5,6*:!
P2+%7-'-=&

Q,-7%+-'%&2%+T&,%.&-"/%+#.&

Tabla 3-51 Prueba de Aceptación P23 

4)5,6*!7,!*/,8'*/%01 

907%3(:&WO8 "#!$%&'()%*!7,!;&5*)%(:&@ 

$%&'()%*!7,!;&5*)%(:&G%./+-+&,-&')./-*0)-&1-0)-&#,&2"*/%&'#&)*/#+R.&.#,#00)%*-'% 

9(17%/%01!7,!-<,/5/%01: 
Q,&').2%.)/)C%&/)#*#&0%*#\)L*&-&)*/#+*#/ 

-1')*7*!=!4*&(&!7,!-<,/5/%01: 
9& U#,#00)%*-+&"*&2"*/%&'#&)*/#+R.=&
9& G%./+-+&3-+0-'%+&#*&3-2-=&
9& J)7"E-+&+"/-&1-0)-&#,&2"*/%&'#&)*/#+R.&#*&#,&3-2-=&
9& Q*&,-&2-+/#&)*(#+)%+&.#&3"#./+-&,-&')./-*0)-&#*&3#/+%.=&

>,&5?'*7(!-&8,)*7(: 
Q*& ,-& 2-+/#& )*(#+)%+& '#& ,-& 2-*/-,,-& .#&3"#./+-& ,-& ')./-*0)-& #*&3#/+%.& 1-0)-& #,&
'#./)*%&S&.#&-0/"-,)4-&#*&/)#32%&+#-,= 

-@*?5*/%01!7,!?*!4)5,6*: 
P2+%7-'- 

Q,-7%+-'%&2%+T&,%.&-"/%+#.&

Tabla 3-52 Prueba de Aceptación P24 

4)5,6*!7,!*/,8'*/%01!

907%3(:&WO:& "#!$%&'()%*!7,!;&5*)%(:&;&

$%&'()%*! 7,! ;&5*)%(:& G%./+-+& 3X.& )*(%+3-0)L*& .%7+#& #,& &2"*/%& '#& )*/#+R.&
.#,#00)%*-'%&

9(17%/%01!7,!-<,/5/%01:!



! "&!

N#-,)4-+&"*-&7[.H"#'-&'#&"*&2"*/%&'#&)*/#+R.&

-1')*7*!=!4*&(&!7,!-<,/5/%01:!
9& ]".0-+&2"*/%&'#&)*/#+R.=&
9& U#,#00)%*-+&2"*/%&'#&)*/#+R.=&
9& U#,#00)%*-+&7%/L*&'#&3X.&)*(%+3-0)L*=&

>,&5?'*7(!-&8,)*7(:!
U#&3"#./+-*& ,%.& '-/%.& '#& 0%*/-0/%V& 2X$)*-&^#7& S&3X.& '#/-,,#.& '#,& 2"*/%& '#&
)*/#+R.&

-@*?5*/%01!7,!?*!4)5,6*:!
P2+%7-'-&

Q,-7%+-'%&2%+T&,%.&-"/%+#.&

Tabla 3-53 Prueba de Aceptación P25 

4)5,6*!7,!*/,8'*/%01 

907%3(:&WO@ "#!$%&'()%*!7,!;&5*)%(:&? 

$%&'()%*! 7,! ;&5*)%(:& G%./+-+& )*/#+(-4& ')(#+#*/#& '#2#*')#*'%& ,-& 2-*/-,,-& '#,&
').2%.)/)C% 

9(17%/%01!7,!-<,/5/%01:! 
!-&%+)#*/-0)L*&'#,&').2%.)/)C%&#.&1%+)4%*/-,= 
Q,&/-3-K%&'#&2-*/-,,-&'#,&').2%.)/)C%&#.&3-S%+&-&?&2",$-'-.= 

-1')*7*!=!4*&(&!7,!-<,/5/%01: 
P7+)+&,-&-2,)0-0)L*&

>,&5?'*7(!-&8,)*7(: 
U#&3"#./+-&,-&2-*/-,,-&')C)')'-V&#*&#,&,-'%&)4H")#+'%&.#&3"#./+-&#,&3-2-&S&-,&,-'%&
'#+#01%&,-&)*/#+(-4&'#&3X.&)*(%+3-0)L*&'#,&2"*/%&'#&)*/#+R.= 

-@*?5*/%01!7,!?*!4)5,6*: 
P2+%7-'- 

Q,-7%+-'%&2%+T&,%.&-"/%+#.&

3.3.7.6.! BurnDown Chart 

Q*&,-&6-7,-&89@>&S&F)$"+-&89O>&.#&3"#./+-&#,&]"+*J%^*&_1-+/&'#&,-&.#\/-&)/#+-0)L*=&

Tabla 3-54 Elaboración BurnDown Chart Sexta Iteración 

"#!
$%&'()%*!

"#!
+*),*!

+*),*!
AB*&!

C1%/%*?! D! E! F! G! H! I! J! K! L! DM!

>?& @A&
B*C#./)$-+& "*-&
,)7+#+D-& 2-+-&

A& O& M& & & & & & & & &



! ""!

+#-,)4-+&#,&(,"E%&'#&
,-.&)*/#+(-0#.&

@I&
J).#K-+& ,-.&
)*/#+(-0#.& '#& ,-&
)*/+%'"00)L*&

A& A& :& M& & & & & & & &

;M&

B32,#3#*/-+& ,-&
,)7+#+D-&
.#,#00)%*-'-& 0%*&
,-.& )*/#+(-0#.&
').#K-'-.&

>M& >M& >M& A& O& M& & & & & &

@&

;>&

N#-,)4-+& ,-&
2#/)0)L*& -,&
.#+C)0)%& '#&
+%"/)*$& .%7+#& ,-&
')./-*0)-&-,&2"*/%&
'#&'#./)*%&

>M& :& M& & & & & & & & &

;O&
P0/"-,)4-+& ,-&
)*/#+(-4& 0%*& #,&
'-/%&+#0)7)'%&

>M& >M& A& O& M& & & & & & &

;&

;8&

Q*C)-+& ,-&
)*(%+3-0)L*&
+#,-0)%*-'-& 0%*&
#,& 2"*/%& '#&
)*/#+R.& '#.'#& ,-&
P0/)C)'-'&
2+)*0)2-,&

A& A& A& A& A& :& M& & & & &

;:&
N#0)7)+& ,-&
)*(%+3-0)L*&
#*C)-'-&

;& ;& ;& ;& ;& ;& :& M& & & &

;@&
B32,#3#*/-+& #,&
').#K%& '#& ,-&
)*/#+(-4&

>M& >M& >M& >M& >M& >M& >M& A& O& M& &

;;&
!,#*-+& ,%.&
0-32%.& 0%*& ,-&
)*(%+3-0)L*&

>M& >M& >M& >M& >M& >M& >M& >M& >M& ;& M&

?& ;?&

B32,#3#*/-+& ,-&
)*/#+(-4&2-+-&&H"#&
.#& -E"./#& -& ,-&
2-*/-,,-&

>M& >M& >M& >M& ;& M& & & & & &



! '((!

;A&
J#/#0/-+& #,& /)2%&
'#&2-*/-,,-&

>M& >M& >M& >M& >M& >M& :& M& & & &

;I&

B32,#3#*/-+& ,%.&
(+-$3#*/%.& '#&
3-2F+-$3#*/& S&
'#/-),F+-$3#*/&
'#*/+%& '#& ,-&
)*/#+(-4&'"-,&

OM& OM& OM& OM& OM& OM& OM& >A& >O& ;& M&

Q,-7%+-'%&2%+T&,%.&-"/%+#.&

Q*&,-&F)$"+-&89O?&.#&3"#./+-&,-&C#,%0)'-'&'#,&#H")2%&#*&#./-&)/#+-0)L*=&!-&,D*#-&'#&

/+-7-E%&2#*')#*/#&5,D*#-&-4",<&#./X&0-.)&#*&,-&3).3-&')+#00)L*&H"#&,-&C#,%0)'-'&)'#-,&

'#&'#.-++%,,%&5,D*#-&*#$+-<&'#*%/-*'%&"*&7"#*&'#.#32#K%&H"#&,%$+L&,-&()*-,)4-0)L*&

'#&,-.&1)./%+)-.&2,-*)()0-'-.&.)*&*)*$[*&0%*/+-/)#32%=&

&
Figura 3-27 BurnDown Chart - Sexta Iteración 

&

Q,-7%+-'%&2%+T&,%.&-"/%+#.&

3.3.7.7.! Revisión de la iteración 

Q*&,-&)/#+-0)L*&;&.#&2+%0#')%&-&0+#-+&"*-&.#+)#&'#&2-*/-,,-.&-,&)*)0)%&'#&,-&-2,)0-0)L*&

3LC),& 0%*& ,-& )*/#*0)L*& '#&3%./+-+& "*& $"D-& )*/+%'"0/%+)-& -& ,-&3).3-V& .#& 0+#L& "*&

3L'",%&2-+-&0-,0",-+&,-&')./-*0)-&H"#&#,&"."-+)%&'#7#&+#0%++#+&2-+-&,,#$-+&-,&2"*/%&

'#&)*/#+R.=&U#&)*0,"SL&,-&%20)L*&'#&H"#&,-&-2,)0-0)L*&3%C),&2"#'-&.#+&C)."-,)4-'-&'#&

')./)*/-&3-*#+-&'#2#*')#*'%&'#&,-&+#.%,"0)L*&'#&,-&2-*/-,,-&S&2%+&[,/)3%&.#&0+#L&

%/+-& )*/#+(-4& H"#& 2#+3)/#& -& ,%.& "."-+)%& %7/#*#+& )*(%+3-0)L*& 0%32,#3#*/-+)-& '#,&

2"*/%& '#& )*/#+R.& .#,#00)%*-'%& 2+#C)-3#*/#=& P,& ()*-,& '#& ,-& )/#+-0)L*& & .#& ,%$+-+%*&



! '('!

/#+3)*-+& /%'-.& ,-.& 1)./%+)-.& '#& "."-+)%& S& .#& 2+%0#'#& -& #E#0"/-+& ,-.& 2+"#7-.& '#&

-0#2/-0)L*&E"*/%&0%*&#,&0,)#*/#&'-*'%&0%3%&+#.",/-'%&H"#&/%'-.&.#-*&-2+%7-'-.=&

3.3.7.8.! Retrospectiva 

P,& )*)0)%&'#,&2+%S#0/%&.#&*%/-+%*&C-+)%.&2+%7,#3-.&H"#& ("#+%*&.%,C#*/-'%.&#*&#,&

/+-*.0"+.%&'#&0-'-&)/#+-0)L*=&P,&,,#$-+&-,&()*-,&'#,&2+%S#0/%&.#&,%$+-+%*&0"32,)+&0%*&

,%.&%7E#/)C%.&2,-*#-'%.=&

&

3.4.! FASE 4: PRODUCCIÓN 

Q./-&(-.#&+#H")#+#&'#&2+"#7-.&-')0)%*-,#.&S&+#C).)%*#.&'#&+#*')3)#*/%&-*/#.&'#&H"#&

#,&.)./#3-&.#-&/+-.,-'-'%&-,&#*/%+*%&'#,&0,)#*/#=&&

&

3.4.1.! PRUEBAS 

W-+-& #C-,"-+& #,& .)./#3-& .#& #E#0"/-+%*& 2+"#7-.& '#& +#*')3)#*/%=& Q./-.& .%*& ,-.&

2+"#7-.& H"#& .#& +#-,)4-*V& '#.'#& "*-& 2#+.2#0/)C-V& 2-+-& '#/#+3)*-+& ,%& +X2)'%& H"#&

+#-,)4-&"*-&/-+#-&"*&.)./#3-&#*&0%*')0)%*#.&2-+/)0",-+#.&'#&/+-7-E%=&6-37)R*&2"#'#&

.#+C)+&2-+-&C-,)'-+&S&C#+)()0-+&%/+%.&-/+)7"/%.&'#&,-&0-,)'-'&'#,&.)./#3-V&/-,#.&0%3%&,-&

#.0-,-7),)'-'V& ()-7),)'-'& S& ".%& '#& ,%.& +#0"+.%.=&J#7)'%& -& H"#& #,& 2-*#,&^#7& .#+X&

"/),)4-'%&[*)0-3#*/#&2%+&"*-&2#+.%*-V&*%&#.&*#0#.-+)%&+#-,)4-+&#./-.&2+"#7-.V&2%+&

,%&/-*/%&.#&0#*/+-+X*&#*&,-&-2,)0-0)L*&3LC),= 

&

W-+-& ,-.&2+"#7-.&'#& +#*')3)#*/%&#.&0+"0)-,&H"#& ,-.&0%*')0)%*#.&'#&2+"#7-&.#-*&

.)3),-+#.&-&,-.&#.2#+-'-.&#*&#,&".%&+#-,=&W%+&#,,%&.#&"/),)4L&#,&.#+C)0)%&2+%C)./%&2%+&

P3-4%*& `#7& U#+C)0#.& ,,-3-'%& P`U& J#C)0#& F-+3& #*& #,& .)$")#*/#& #*,-0#T&

1//2.Taa-^.=-3-4%*=0%3a#.a'#C)0#9(-+3a=& Q./#& .#+C)0)%& 2#+3)/#& -& ,%.&

'#.-++%,,-'%+#.&."7)+&#,&P2b&'#&,-&-2,)0-0)L*&'#.-++%,,-'-V&,-&0"-,&.#+X&)*./-,-'-&#*&

"*-&.#+)#&'#&').2%.)/)C%.&+#-,#.&0%*&,-&()*-,)'-'&'#&%7/#*#+&+#.",/-'%.&H"#&)*')H"#*&

0"-,H")#+&/)2%&'#&#++%+&S&2+%7,#3-.&'#&+#*')3)#*/%=&

&

!%.&+#.",/-'%.&-++%E-'%.&2%+&P`U&J#C)0#&F-+3&2-+-&,-&-2,)0-0)L*&Y#%QWZ&.#&

2"#'#*&-2+#0)-+&#*&,-&F)$"+-&89OA=&_%3%&.#&2"#'#&%7.#+C-+&.#&+#-,)4L&,-&

#E#0"0)L*&#*&')(#+#*/#.&').2%.)/)C%.&0%*&C-+)-.&C#+.)%*#.&'#&P*'+%)'&S&,%.&

+#.",/-'%.&%7/#*)'%.&.%*&.-/).(-0/%+)%.&S-&H"#&/%'-.&,-.&2+"#7-.&+#-,)4-'-.&2%+&

P`U&J#C)0#&F-+3&("#+%*&-2+%7-'-.=&



! '()!

&

 &



! '(*!

Figura 3-28  Resultados ejecución pruebas 

&

Q,-7%+-'%&2%+T&,%.&-"/%+#.&

&

3.4.2.! INSTALACIÓN DEL SISTEMA 

!"#$%&'#&+#-,)4-+&,-.&2+"#7-.&.#&2+%0#'#&-&,-&)*./-,-0)L*&'#,&.)./#3-=&Q./#&2+%0#.%&

.#&#*0"#*/+-&'#/-,,-'%&#*&#,&_-2D/",%&:=&

&

  



! '(+!

CAPÍTULO 4.!EVALUACIÓN Y APLICACIÓN DE CASO DE 

ESTUDIO 

4.1.!IMPLANTACIÓN DE LA APLICACIÓN EN EL CASO DE 

ESTUDIO 

W"#./%& H"#& #*& #,& _-2D/",%& >& .#& +#-,)4-& "*-& 7+#C#& '#.0+)20)L*& '#& ,-& )*./)/"0)L*&

"/),)4-'-& 0%3%& 0-.%& '#& #./"')%V& #*& #./#& 0-2D/",%& .#& 2+%0#'#+X& -& )32,-*/-+& ,-&

-2,)0-0)L*=&

4.1.1.! INSTALACIÓN DE LA APLICACIÓN 

Q*&#,&P*#\%&Q&.#&3"#./+-&#,&2+%0#.%&2-+-&,-&)*./-,-0)L*&'#&,-&-2,)0-0)L*&3LC),&S&#,&

2-*#,& ^#7=& W-+-& ,-& -2,)0-0)L*& 3LC),& .#& $#*#+-& #,& )*./-,-'%+& ()+3-'%& 2-+-&

2%./#+)%+3#*/#&."7)+,%&-&Y%%$,#&W,-S&U/%+#&S&2"7,)0-+,%=&Q*&#,&0-.%&'#,&2-*#,&^#7V&

.#&2+%0#'#&-&,-&)*./-,-0)L*&'#,&.#+C)'%+&'#&-2,)0-0)%*#.&6%30-/V&,-&7-.#&'#&'-/%.&

G%*$%J]& S& ,"#$%& .#& #32-H"#/-& ,-& -2,)0-0)L*& #*& "*& -+01)C%&`PN& S& .#& 0%,%0-&

'#*/+%&'#,&.#+C)'%+&'#&-2,)0-0)%*#.=&

4.1.2.! CARGA DE DATOS 

W-+-&,-&0-+$-&'#&'-/%.&'#&,-&-2,)0-0)L*&.#&*#0#.)/-+X&,-&)*(%+3-0)L*&'#&,%.&2"*/%.&

'#&)*/#+R.&-&)*$+#.-+&&56-7,-&:9O&-&6-7,-&:98:<V&H"#&.#&%7/#*'+X*&'#&,-&2X$)*-.&^#7&

'#&,-&Q.0"#,-&W%,)/R0*)0-&Z-0)%*-,&S&.".&(-0",/-'#.=&W-+-&#./%&.#&"/),)4-+X&,-&2,-*/),,-&

'#.0+)/-&#*&,-&6-7,-&:9>&

Tabla 4-1 Plantilla de información de los puntos de interés 

B3-$#*& Z%37+#& & WX$)*-&`#7& &

&

J#.0+)20)L*& &

_-++#+-.&
W+#$+-'%& &

W%./$+-'%& &

J#2-+/-3#*/%.& &

!-7%+-/%+)%.& & &

6#,R(%*%&
Z[3#+%& &

W%.)0)L*&
!-/)/"'& & _%++#%&

#,#0/+L*)0%&
&

Q\/#*.)L*& & !%*$)/"'& &

Q,-7%+-'%&2%+T&,%.&-"/%+#.&
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4.1.3.! EJEMPLO DE USO DE LA APLICACIÓN 

4.1.3.1.! Panel Web 

!"# $%&'"()#)# *)#+,&$%)#+'$%-$+)*#."*#+)%"*#/"0#1#("#("*"--$2%)#"*#0234%# 567"82#

97%32:#-2;2#("#;7"(3')#"%#*)#<$&7')#=>?@#

Figura 4-1 Página principal Panel Web 

 
A*)02').2#+2'B#*2(#)732'"(#

C*#-)'&)'#*)#+,&$%)#+)')#$%&'"()'#7%#%7"82#+7%32D#)732;,3$-);"%3"#("#;7"(3')#7%#

;)'-).2'#"%#"*#;)+)#"%#*)#+2($-$4%#)-37)*#."*#7(7)'$2#E<$&7')#=>FGH#"*#;$(;2#I7"#

("#+7"."#;28"'#J)-$)#*)#70$-)-$4%#."*#+7%32#."#$%3"'K(#)#$%&'"()'@#C#-2%3$%7)-$4%#

("#+'2-"."#)#$%&'"()'#*2(#.)32(#-2''"(+2%.$"%3"(#E<$&7')#=>LG#73$*$M)%.2#*2(#.)32(#

'"-2*"-3).2(#I7"#("#."(-'$0"%#"%#*)#("--$4%#)%3"'$2'@#

Figura 4-2 Ruta hacia el punto de interés seleccionado 

 
A*)02').2#+2'B#*2(#)732'"(#

  



! "#%!

Figura 4-3 Ingreso de un nuevo punto de interés 

#

#

A*)02').2#+2'B#*2(#)732'"(#

N7"&2#."#$%&'"()'#*2(#.)32(#."*#+7%32#."#$%3"'K(#("#+7*()#"*#0234%#O7)'.)'#1#("#

+7"."#8"'$P$-)'#"*#$%&'"(2#-2''"-32#"%#*)#+,&$%)#+'$%-$+)*#.2%."#("#"%-7"%3')#*)#*$(3)#

."#+7%32(#."#$%3"'K(#)*;)-"%).2(#E<$&7')#=>=G@#

 #
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Figura 4-4 Lista de puntos de interés ingresados 

#

A*)02').2#+2'B#*2(#)732'"(#

4.1.3.2.! Aplicación móvil 

9)')#*)#$%(3)*)-$4%#."#*)#)+*$-)-$4%D#("#$%&'"()#)#O22&*"#9*)1#!32'"#1#("#07(-)#*)#

)+*$-)-$4%B#O"2A96@#!$#"*#.$(+2($3$82#-7;+*"#-2%# *2(#'"I7"'$;$"%32(#;Q%$;2(#("#

+2.',# ("*"--$2%)'# *)# 2+-$4%# ."# $%(3)*)'# 1# ("# ";+"M)',# )# ."(-)'&)'# "# $%(3)*)'#

)732;,3$-);"%3"#E<$&7')#=>RG@#

Figura 4-5 Instalación GeoEPN en el dispositivo Android 

#

A*)02').2#+2'B#*2(#)732'"(#

C#-2%3$%7)-$4%D#("#)0'"#*)#)+*$-)-$4%#1#("#;7"(3')#*)#$%3'2.7--$4%D#-2;2#("#+7"."#

20("'8)'#"%#*)#<$&7')#=>S@#

 #



! "#'!

Figura 4-6 Pantallas de introducción de la aplicación 

# # # #

A*)02').2#+2'B#*2(#)732'"(#

N7"&2#$%$-$)',#*)#+)%3)**)#+'$%-$+)*#1#("#;2(3')',#7%#;)'-).2'#"%#"*#;)+)#$%.$-)%.2#

*)#+2($-$4%#)-37)*#."*#7(7)'$2#E<$&7')#=>TG@##

Figura 4-7 Mapa con marcador de posición actual del usuario 

A*)02').2#+2'B#*2(#)732'"(

C#-2%3$%7)-$4%D#("##+'2-"."#)#07(-)'#"*#*7&)'#)*#I7"#("#."(")#.$'$&$'#1#;$"%3')(#("#

"(-'$0"#)+)'"-"',%#(7&"'"%-$)(#"%#0)("#)#*2#$%&'"().2#E<$&7')#=>UG@#!"#("*"--$2%)#

"*# *7&)'#."(").2#1#("#;2(3')',#*)#'73)#J)-$)#K(3"#."(."#*)#70$-)-$4%#."*#7(7)'$2#

E<$&7')#=>VG@#W);0$K%#("#;2(3')',%#.2(#0232%"(#+)')#8"'#;,(#$%P2';)-$4%#(20'"#"*#

+7%32#E<$&7')#=>??G#2#+)')#73$*$M)'#'")*$.).#)7;"%3).)#E<$&7')#=>?XG@#

 #



! "#(!

Figura 4-8 Búsqueda de un punto de 

interés 

#

A*)02').2#+2'B#*2(#)732'"(#

Figura 4-9 Ruta hacia el punto de interés 

seleccionado 

A*)02').2#+2'B#*2(#)732'"(

Figura 4-10 Pantalla de realidad 

aumentada 

#

A*)02').2#+2'B#*2(#)732'"(#

Figura 4-11 Pantalla de realidad 

aumentada 

A*)02').2#+2'B#*2(#)732'"(

#

4.2.!ANÁLISIS DE RESULTADOS 

9)')#"*#)%,*$($(#."#'"(7*3).2(#("#'")*$M)'2%#.2(#"%-7"(3)(D#7%)#+)')#*)#)+*$-)-$4%#

;48$*# 1# 23')# +)')# "*# +)%"*# /"0D# +)')# "8)*7)'# *)# 7()0$*$.).D# P7%-$2%)*$.).# 1#

()3$(P)--$4%#."*#7(7)'$2@#A*#P2';)32#."#*)(#"%-7"(3)(#("#"%-7"%3')#"%#"*#C%"Y2#<#1#

+)')#*)#"P"-37)'*)(#("#*)(#.$&$3)*$M4#"%#*2(#($&7$"%3"(#"%*)-"(B#J33+(BZZ&22@&*ZL%C[\9##

1#J33+(BZZ&22@&*Z]^VT6_@#

N)(#+'"&7%3)(#("#"%7;"')%#"%#*)#W)0*)#=>LR#\7%32#-2%#"*#20\"3$82#."#;".$-$4%#."#

-).)#7%)@#

 #



! "#)!

Tabla 4-35 Lista de preguntas aplicadas 

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

?# `[7"# 3)%# P,-$*# P7"# "%-2%3')'# "*# *7&)'# ."(").2#

73$*$M)%.2#*)#)+*$-)-$4%a#

b()0$*$.).#

F# A*# &').2# ."# 73$*$.).# ."# *)# $%P2';)-$4%# +'"("%3).)#

(20'"#"*#*7&)'#."(").2#P7"a#

b()0$*$.).#

L# `[7"#*"#+)'"-$4#"*#7(2#."#'")*$.).#)7;"%3).)#"%#*)#

)+*$-)-$4%a#

b()0$*$.).#

=# `!"#70$-4#-2''"-3);"%3"#"*#;)'-).2'#."#(7#+2($-$4%#

)-37)*#"%#"*#;)+)a#

<7%-$2%)*$.).#

R# `[7K#3)%#c3$*#*"#+)'"-$4#;2(3')'#*)#.$(3)%-$)#'"(3)%3"#

J)-$)#"*#*7&)'#"*"&$.2a#

<7%-$2%)*$.).#

S# `[7"#*"#+)'"-$4#"*#.$("d2#."#*)#)+*$-)-$4%a# !)3$(P)--$4%#

T# `[7K# +'20)0$*$.).# "Y$(3"# ."# I7"# '"-2;$"%."# *)#

)+*$-)-$4%#)#7%#);$&2a#

!)3$(P)--$4%#

A*)02').2#+2'B#*2(#)732'"(#

4.2.1.1.! Aplicación de la Encuesta 

b%)#8"M#'")*$M).)#*)#"%-7"(3)#1#3)07*)%.2#*2(#.)32(#("#20378$"'2%#*2(#'"(7*3).2(#

I7"#("#+'"("%3)%#)#-2%3$%7)-$4%#"Y+*$-)%.2#-).)#7%2#."#"**2(@#

(&%)*+,-! 12! 34*%! ,-+! 567/8! 5*%! %+7'+,&-&! %8! 8*)-&! 9%:%-9'! *,/8/;-+9'! 8-!

-08/7-7/<+=!

A%# *)#+'$;"')#+'"&7%3)#("#203782#-2;2# '"(7*3).2#I7"#"*#TXe#"%-2%3'4#"*# *7&)'#

."(").2#P,-$*;"%3"D#*2#I7"#$%.$-)#I7"#*)#)+*$-)-$4%#3$"%"#7%#)*32#&').2#."#+'"-$($4%#

1#P)-$*$3)#)*#7(7)'$2#**"&)'#)*#*7&)'#."(").2@#

 #



! "#*!

Figura 4-12 Resultados Pregunta 1 

#

A*)02').2#+2'B#*2(#)732'"(#

#

(&%)*+,-!>2!?8!)&-9'!9%!*,/8/9-9!9%!8-!/+5'&$-7/<+!0&%:%+,-9-!:'@&%!%8!8*)-&!

9%:%-9'!5*%=!

#

A%#"(3)#+'"&7%3)#("#203782#I7"#)#32.2(#*2(#"%-7"(3).2(#*"(#P7"#."#&')%#)17.)#*)#

$%P2';)-$4%#-2;+*";"%3)'$)#I7"#("#;7"(3')#(20'"#"*#*7&)'#."(").2@#

Figura 4-13 Resultados Pregunta 2 

#

A*)02').2#+2'B#*2(#)732'"(#

(&%)*+,-!A2!34*%!8%!0-&%7/<!%8!*:'!9%!&%-8/9-9!-*$%+,-9-!%+!8-!-08/7-7/<+=!

!"#3$"%"#I7"#)*#SXe#."#*2(#"%-7"(3).2(#*"(#+)'"-$4#"Y-"*"%3"#"*#7(2#."#'")*$.).#

)7;"%3).)D#*2#I7"#.";7"(3')#J)0"'#($.2#P)82')0*"#*)#$%-*7($4%#."#"(3)#3"-%2*2&Q)#

"%#"*#+'21"-32@#
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#

Figura 4-14 Resultados Pregunta 3 

#

A*)02').2#+2'B#*2(#)732'"(#

#

(&%)*+,-!B2!3C%!*@/7<!7'&&%7,-$%+,%!%8!$-&7-9'&!9%!:*!0':/7/<+!-7,*-8!%+!%8!

$-0-=!

A%#"(3)#+'"&7%3)D#"%#"*#UXe#."#.$(+2($3$82(#("#-2*2-4#-2''"-3);"%3"#"*#;)'-).2'#

."#+2($-$4%#)-37)*D# *2#I7"#$%.$-)#I7"#*)#-2;7%$-)-$4%#-2%#"*#O9!#."*#.$(+2($3$82#

P7%-$2%)#-2''"-3);"%3"#+"';$3$"%.2#)*#7(7)'$2#."(+*)M)'("#"P$-$"%3";"%3"#-2%#*)#

)+*$-)-$4%H#1#"*#FXe#'"(3)%3"#$%.$-)#7%#P)**2#"%#*)#203"%-$4%#."#*2(#.)32(#."*#O9!D#

1)#(")#+2'I7"#%2#("#"%-7"%3')#)-3$8).2#2#+2'I7"#*)#("d)*#"(#.K0$*@#

Figura 4-15 Resultados Pregunta 4 

#

A*)02').2#+2'B#*2(#)732'"(

#
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(&%)*+,-!D2!34*E!,-+!#,/8!8%!0-&%7/<!$':,&-&!8-!9/:,-+7/-!&%:,-+,%!F-7/-!%8!8*)-&!

%8%)/9'=!

A%#"(3)#+'"&7%3)#("#203782#7%#RXe#."#-)*$P$-)-$4%#"Y-"*"%3"@#A(32#I7$"'"#."-$'#I7"#

)#*2(#7(7)'$2#*"(#'"(7*3)#."#&')%#)17.)#8"'#*)#.$(3)%-$)#)#*)#I7"#("#"%-7"%3')%#."*#

*7&)'#+)')#)(Q#&7$)'("#."#;"\2'#;)%"')@#

Figura 4-16 Resultados Pregunta 5 

#

A*)02').2#+2'B#*2(#)732'"(#

(&%)*+,-!G2!34*%!8%!0-&%7/<!%8!9/:%H'!9%!8-!-08/7-7/<+=!

A%#"(3)#+'"&7%3)#("#203782#7%#TXe#."#-)*$P$-)-$4%#"Y-"*"%3"D#*2#-7)*#%2(#$%.$-)#I7"#

*)#)+*$-)-$4%#3$"%"#7%#.$("d2#);$&)0*"#)*#7(7)'$2@#

Figura 4-17 Resultados Pregunta 6 

#

A*)02').2#+2'B#*2(#)732'"(#

!

(&%)*+,-!I2!34*E!0&'@-@/8/9-9!%J/:,%!9%!K*%!&%7'$/%+9%!8-!-08/7-7/<+!-!*+!

-$/)'=!
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A%#"(3)#+'"&7%3)D#*)#&')%#;)12'Q)#."#"%-7"(3).2(#'"-2;"%.)'Q)%#*)#)+*$-)-$4%#)#

23')#+"'(2%)D#-2%#*2#I7"#+2.";2(#-2%-*7$'#I7"#*)#)+*$-)-$4%#"(#."#&')%#73$*$.).#+)')#

*)(#+"'(2%)(#I7"#*)#$%(3)*)%@

Figura 4-18 Resultados Pregunta 7 

#

A*)02').2#+2'B#*2(#)732'"(#

#

4.2.1.2.! Evaluación de Resultados 

!"# '")*$M)# 7%# )%,*$($(# &*20)*# +2'# -).)# 3$+2# ."# P)-32'# 1# +'"&7%3)# 73$*$M)%.2# *2(#

'"(7*3).2(# 203"%$.2(# "%# *)(# "%-7"(3)(# )+*$-).)(@# C# -2%3$%7)-$4%# ("# ."3)**)# "*#

)%,*$($(#+)')#-).)#3$+2#."#P)-32'@#

4.2.1.2.1.! Usabilidad 

A%# *)# W)0*)# =>LS# ("# ;7"(3')# "*# )%,*$($(# ."# b()0$*$.).# 73$*$M)%.2# *)(# +'"&7%3)(#

'"(+"-3$8)(#."#*)#"%-7"(3)#'")*$M).)@#

Tabla 4-36 Análisis de Usabilidad 

"L!
(&%)*+,-!

?:,/$-7/<+

M*N!M-8'! M-8'! O*%+'! M*N!O*%+'! ?J7%8%+,%!

1! >! A! B! D!

?# Xe# Xe# ?Xe# FXe# TXe#
F Xe Xe Xe RXe RXe
L# Xe# Xe# FXe# FXe# SXe#

(&'$%9/'! PQ! PQ! 1PQ! APQ! GPQ!

A*)02').2#+2'B#*2(#)732'"(#

A%#"*#P)-32'#."#b()0$*$.).#("#3$"%"#7%)#3"%."%-$)#+2($3$8)#."#)-"+3)-$4%D#-2%#(2*2#

7%#?Xe#I7"#3$"%"#.$P$-7*3)."(#"%#"*#7(2#."#*)#)+*$-)-$4%@#A*#&',P$-2#."*#)%,*$($(#("#

;7"(3')#"%#*)#<$&7')#=>?V@#
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Figura 4-19 Análisis de Usabilidad 

#

A*)02').2#+2'B#*2(#)732'"(#

4.2.1.2.2.! Funcionalidad 

A%#*)#W)0*)#=>LT#("#;7"(3')#"*#)%,*$($(#."#<7%-$2%)*$.).#73$*$M)%.2#*)(#+'"&7%3)(#

'"(+"-3$8)(#."#*)#"%-7"(3)#'")*$M).)@#

Tabla 4-37 Análisis de Funcionalidad 

"L!
(&%)*+,-!

?:,/$-7/<+!

M*N!M-8'! M-8'! O*%+'! M*N!O*%+'! ?J7%8%+,%!

1! >! A! B! D!

=# FXe# Xe# Xe# Xe# UXe#
R# Xe# Xe# ?Xe# =Xe# RXe#
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Figura 4-20 Análisis de Funcionalidad 
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Tabla 4-38 Análisis de Satisfacción 
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Figura 4-21 Análisis de Satisfacción 
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ANEXO B – RESULTADOS DE ESTIMACIÓN DE LAS 

HISTORIAS DE USUARIO 

GeoEPN planning  

Título de la Historia de Usuario Score 

1 Visualizar mapa  13 

2 Mostrar ubicación del usuario en el mapa  8 

3 Mostrar punto de interés en el mapa  13 

4 Mostrar hacia el punto de interés  21 

5 Mostrar la distancia hacia en punto de interés seleccionado  13 

6 Mostrar información sobre el punto de interés seleccionado  21 

7 Mostrar interfaz diferente dependiendo del tamaño de pantalla del dispositivo  13 

8 Mostrar mapa de manera offline  21 

9 Mostrar únicamente el campus de la EPN en el mapa  8 

10 Mostrar botones al seleccionar un punto de interés  8 

11 Buscar puntos de interés  13 

12 Mostrar resultados  13 

13 Buscar por comandos de voz  5 

14 Visualizar el punto de interés con realidad aumentada  21 

15 Mostrar en tiempo real la distancia hacia el punto de interés seleccionado  21 

16 Mostrar ayuda  8 

17 Mostrar una introducción al inicio de la aplicación  13 



! "&(!

18 Ingresar puntos de interés en el panel web  21 

19 Editar puntos de interés en el panel web  13 

20 Eliminar puntos de interés en el panel web  13 

21 Sincronizar los datos de los puntos de interés del panel web con la aplicación 

móvil  

34 

TOTAL:  314 
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ANEXO C – TARJETAS CRC 
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ANEXO D – DESARROLLO DIRIGIDO POR PRUEBAS 
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ANEXO E – INSTALACIÓN DE LA APLICACIÓN 

?@# C9NofCfos6#gshoN#

j"%3'2#."# *)#-2%(2*)#."#O22&*"#9*)1#("#+'2-"."#)#(70$'#"*#)'-J$82#C9k#P$';).2#

+'"8$);"%3"D#+)')#*2#-7)*#("#("*"--$2%)#*)#2+-$4%#."#)&'"&)'#%7"8)#)+*$-)-$4%@ 

 

!"# +'2-"."# -2%# *)# (70$.)@# !"# ("*"--$2%)# "*# $.$2;)# 1# ("# $%&'"()# "*# 3Q37*2# ."# *)#

)+*$-)-$4%@ 

 

 

!"#)0'"#7%#;"%c#"%#.2%."#("#+7"."#(70$'#"*#C9k#3)%32#"%#+'2.7--$4%#-2;2#"%#

8"'($4%#0"3)#2#8"'($4%#)*P)@ 

 



! "(+!

!"*"--$2%);2(#"*#)'-J$82#C9k#)#(70$'#1#-2;"%M)',#*)#-)'&)@#

 

 

b%)#8"M#-2;+*"3)#*)#(70$.)#("#+'2-"."#)#**"%)'#*)#P$-J)#."#O22&*"#9*)1#!32'"@ 

 

 

También se agregan capturas de la aplicación y el ícono y gráfico de la misma. Se debe 

tomar en cuenta que existe un tamaño definido para estas dos últimas. 
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Por último, se ingresa la información de categorización y de contacto del propietario de la 

aplicación. 
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2. PANEL WEB
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ANEXO F – ENCUESTA DE SATISFACCIÓN GEOEPN 
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