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,<<39),'94-"F&-)'94-9-="E%33"9-","?4593%"F47?,'G"
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R*%-"'*%"7%(&3'("4F"'*%"9-:&('7>"5%('"<7,)'9)%("7%;9%E"E%7%")4-(9:%7%:"9-"

)4?59-,'94-"E9'*"'*%"7%(&3'("4F"'*%"7%=&3,'47>")*,-=%"7%;9%EJ"9'"E,("

7%)4??%-:%:"'*,'"'*%"A74F9',5939'>"?%'79)(",33"5%"9-)3&:%:"9-"@ABC"89-,-)%J"

5,(%:"4-"'*%"F,)'"'*,'"'*%(%",7%"*%,;93>"7%39%:"4-"5>",33"5,-.("(&7;%>%:"'4"=9;%"

',-=953%":,',",54&'"'*%97"5,-.i("<%7F47?,-)%G"B::9'94-,33>J"(%;%7,3"4F"'*%"

274E'*"?%'79)("(*4&3:"5%"9-)3&:%:j"'*%(%",7%"?47%";,79%:J"(4"'4":%'%7?9-%"

(<%)9F9),33>"E*9)*"=74E'*"?%'79)("E4&3:"5%"?4('";,3&,53%J",::9'94-,3"7%(%,7)*"

E4&3:"5%"5%-%F9)9,3G"H*%"04-('7,9-'"?%'79)("(*4&3:",33"5%"9-)3&:%:J"-4'"4-3>"

5%),&(%"'*%>",7%")4??4-",?4-="'*%"5,-.("(&7;%>%:J"5&'",3(4"5%),&(%"'*%(%"

7,'94(",7%DE933"5%"7%k&97%:"5>"7%=&3,'94-(G"89-,33>J"4F"'*%"+&(9-%(("69["?%'79)("

(%)'94-J"'*%"?4('")4-(9('%-'3>"?%,(&7%:"?%'79)("E%7%"X%;%-&%("5>"X%=94-",-:"

X%;%-&%("5>"+&(9-%((J"(4"9-)3&:9-="'*%(%"?%'79)("?,>",((9('","89-,-)%"

$97%)'47D6,-,=%7i("&-:%7(',-:9-="4F"'*%")4?<,->i("<%7F47?,-)%G""

+,(%:"4-"'*%"7%(&3'("4F"'*%")4?<,79(4-"5%'E%%-")74((b)4?<939-="(4F'E,7%J"

B<<)%3%7,'47"H9',-9&?"E,(":%'%7?9-%:"'4"5%('"F9'"'*%"-%%:("F47"<47'9-="@ABC"'4"

,"?4593%"F47?,'G"c4E%;%7J"'*%7%"9(","<4'%-'9,3"'*,'"S'"E933"(44-"F&33>"(&<<47'"

9A*4-%"<47'9-=G"1-"(&)*","(9'&,'94-J"S'"E4&3:"5%"'*%"9:%,3"<47'9-="<3,'F47?G"

B::9'94-,33>J"'*%"7%(&3'("4F"'*%"-,;9=,'94-",-,3>(9("9-:9),'%"'*,'"*9%7,7)*9),3"

-,;9=,'94-J",-:"(9?<3%7")4-'743"?4:%3("E4&3:"5%"'*%"5%('"F9'"F47"64593%"@ABCi("

39?9','94-(G""89-,33>J"'*%",((%((?%-'"F7,?%E47."E,(")4?<3%'%:J"E*9)*"=&9:%("

:%(9=-%7("'4E,7:("?,.9-=",-",<<39),'94-"(9?<3%",-:"9-'&9'9;%G""

H*%"'%,?"9("%['7%?%3>"=7,'%F&3"F47"'*%"4<<47'&-9'>"'4"E47."E9'*"$%&'()*%"+,-.G"
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Chapter 1. Introduction 

R,33"Q'7%%'"5,-.(",7%",?4-="'*%"?4('"%FF9)9%-'"&(%7("4F"5&(9-%(("9-'%339=%-)%G"1-"

F,)'J"'*%")4?<%'9'9;%-%(("4F","F97?"),-"5%"(%%-",(":%<%-:9-="%-'97%3>"4-"(.933F&3"

&(%"4F"5&(9-%(("9-'%339=%-)%G"H7,-(F47?9-="7,E":,',"9-'4"?%,-9-=F&3"9-F47?,'94-"

'*,'"),-"%-,53%","F97?"'4"?,[9?9V%"9'("<74F9'"),-"5%",":9FF9)&3'"',(.G""

H*%"89-,-)9,3"6%'79)(",-:"+%('"A7,)'9)%("6,I47"S&,39F>9-="A74I%)'"g6SAh"E933"

*4<%F&33>"7%(&3'"9-"'*%")7%,'94-"4F",-:"9?<74;%:",))%(("'4";,3&,53%"5&(9-%(("

9-'%339=%-)%G"H*%"RA1"6SA"'%,?"E,("9-;9'%:"'4"E47."4-"'*%"@ABC"<74I%)'",'"

$%&'()*%"+,-.G"H*%"6SA"E,("<79?,793>"F4)&(%:"4-","<74=7,?"),33%:"@ABC"

89-,-)%G"H*%"@ABC"89-,-)%"<74=7,?J"E*9)*"E,(":%;%34<%:"F47"'*%"2345,3"

6,7.%'("89-,-)%":9;9(94-"4F"$%&'()*%"+,-.J"E933"<74;9:%",";,79%'>"4F"9-F47?,'94-"

'4"%-,53%"89-,-)%"$97%)'47(D6,-,=%7("'4"?,.%":%)9(94-(G"@ABC"89-,-)%J"9-"

,::9'94-"'4"<74;9:9-="E47.F34E"'7,).9-=",-:")433,547,'94-"(&<<47'J"E933"*,;%"

?,->"F9-,-)9,3"?%'79)("'4"<74;9:%"&<"'4":,'%"9-F47?,'94-",54&'"'*%"<%7F47?,-)%"

4F"'*%")4?<,->G"89-,-)9,3"?%'79)(",7%"7,'94(J"(','9('9)(J"5%-)*?,7.("47"4'*%7"

?%,(&7%?%-'("'*,'",334E"?,-,=%7("'4"k&9).3>",-:"%,(93>"&-:%7(',-:"'*%"

)4?<,->i("F9-,-)9,3"(9'&,'94-G"H*9("6SA"E933"<74;9:%"7%)4??%-:,'94-("4F"

F9-,-)9,3"?%'79)("'*%"@ABC"89-,-)%",<<39),'94-"?,>"5%-%F9'"F74?"9-)3&:9-=G"

1-)3&:9-=",::9'94-,3"(4&7)%("4F"9-F47?,'94-"'*,'"),-"%-,53%"('74-=":%)9(94-("E933"

<4(9'94-"@ABC"89-,-)%"'4"5%","<79?,7>":,93>"(4&7)%"4F"7%39,53%",-:"7%3%;,-'"

9-F47?,'94-"F47"89-,-)%G""
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F4)&(%:"4-",";,79%'>"4F"?4593%",<<39),'94-":%(9=-"F4)&(%(G"@FF%79-="?47%"E,>("

8$D86("),-",))%(("'*9(";9',3"9-F47?,'94-"E933"*4<%F&33>"9?<74;%"'*%97"

%FF%)'9;%-%((",("?,-,=%7(",-:")4-'795&'%"'4"'*%"<74:&)'9;9'>",-:"=74E'*"4F"'*%"
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Chapter 2. Background 
 
H*%"<7%<,7,'94-"F47"'*%"89-,-)9,3"6%'79)(",-:"+%('"A7,)'9)%("6SA"5%=,-"9-"

Q%<'%?5%7J"#d!dJ"E*93%"'*%"<74I%)'"E,(")4-:&)'%:",'"$%&'()*%"+,-."9-"U%E"

Y47."F74?"@)'45%7"#\'*"N"$%)%?5%7"!\'*G""H*%"+,).=74&-:"(%)'94-")4;%7("'*%"

9-F47?,'94-"-%)%((,7>"'4"&-:%7(',-:"'*%"<74I%)'G"H*%"'%,?"<79?,793>"E47.%:"

,74&-:","<74=7,?"),33%:"@ABC"89-,-)%J"E*9)*"9-"'*%"F&'&7%"E933"<74;9:%":,',"

,-,3>(9(",-:"5&(9-%(("9-'%339=%-)%"F47"'*%"2345,3"6,7.%'("89-,-)%":9;9(94-"4F"

$%&'()*%"+,-.G""

2.1 Deutsche Bank  

$%&'()*%"+,-.J"F4&-:%:"9-"!f^dJ"9("-4E","3%,:9-="=345,3"9-;%('?%-'"5,-.G"R9'*"

!Jee\"57,-)*%("E473:E9:%J"$%&'()*%"+,-."4FF%7(","574,:"7,-=%"4F"(%7;9)%("'4"9'("

)39%-'(J",-:"*,("5%)4?%",-"9?<47',-'"<3,>%7"9-"9-'%7-,'94-,3"?,7.%'(G""H*%"5,-."

9("=74E9-=",-:"*,("%(',539(*%:","<7%(%-)%"9-"F,('b=74E9-="%)4-4?9%(J"9-)3&:9-="

'*%"B(9,bA,)9F9)"7%=94-J"0%-'7,3",-:"P,('%7-"P&74<%J",-:"C,'9-"B?%79),G"$%&'()*%"

+,-.i("?9((94-J",(":9(<3,>%:"4-"'*%97"E%5<,=%J"(','%("LR%")4?<%'%"'4"5%"'*%"

3%,:9-="=345,3"<74;9:%7"4F"F9-,-)9,3"(43&'94-(J")7%,'9-="3,('9-=";,3&%"F47"4&7"

)39%-'(J"4&7"(*,7%*43:%7(J"4&7"<%4<3%",-:"'*%")4??&-9'9%("9-"E*9)*"E%"4<%7,'%GM""

2.1.1 Deutsche Bank Divisions 

R9'*9-"'*%")4?<,->J"'*%7%",7%"'*7%%":9;9(94-(l"'*%"047<47,'%",-:"1-;%('?%-'"

+,-."g01+hJ"A79;,'%"039%-'(",-:"B((%'"6,-,=%?%-'"gA0B6hJ",-:"047<47,'%"

1-;%('?%-'("g01hG""$%&'()*%"+,-."4FF%7(","E9:%"7,-=%"4F"(%7;9)%("'4"'*%97")39%-'(J"
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9-)3&:9-="'7,:9-=J"),(*"?,-,=%?%-'J"<74:&)'"('7&)'&79-=J"?4-%>"?,7.%'"

9-('7&?%-'(J"'7,:9-="4F")4??4:9'9%(J",-:",((%'",-:"E%,3'*"?,-,=%?%-'G"

$%&'()*%"+,-."9("39('%:"4-"'*%"87,-.F&7'",-:"U%E"Y47."('4)."%[)*,-=%(G"H*9("

<74I%)'"E,(")4?<3%'%:"F47"67G"+,77>"T&).%7J"4F"2345,3"6,7.%'("89-,-)%G"89-,-)%"

9(",":9;9(94-"4F"2345,3"6,7.%'(J"&-:%7"'*%"047<47,'%",-:"1-;%('?%-'"+,-."

:9;9(94-"4F"$%&'()*%"+,-.G"""

2.2 OPAL Space 

@ABC"9(","<74=7,?")7%,'%:"5>"274&<"H%)*-434=>",-:"@<%7,'94-("1-;%('?%-'"

+,-.9-="1H"'%,?"E9'*9-"$%&'()*%"+,-."9-"#dd^G"@ABC"(',-:("F47"@<%7,'94-("

A47',3"N"'*%"<74=7,?"(&<<47'("?,->";%7(94-("4F":,(*54,7:",<<39),'94-("F47"&(%"

E9'*9-";,794&(":9;9(94-("4F"'*%")4?<,->G"@ABC"Q<,)%J",("'*%"%-'97%"F7,?%E47."9("

.-4E-J")4--%)'(",74&-:"^\":9FF%7%-'",<<39),'94-("'4=%'*%7",-:"(&<<47'(":,',"

(*,79-=",-:")4??&-9),'9-="E9'*9-"'*%"F7,?%E47.G"1-"#ddfJ"@ABC"E4-"'*%"L+%('"

+,)."@FF9)%"A74I%)'M"F74?"89-,-)9,3"U%E("H7,:9-=",-:"H%)*-434=>"BE,7:(G""

@ABCi("?,9-"<&7<4(%("9-)3&:%":%)9(94-"(&<<47'J"E47.F34E"?,-,=%?%-'J":,',"

%-'7>",-:")433,547,'94-j",33"E*93%"&(9-="&-9F47?":,',"(4&7)%("(4"'*,'",33"&(%7("9-"

,33"<,7'("4F"'*%"E473:",7%"5%9-="(*4E-"(,?%"9-F47?,'94-G"@ABC"F&-)'94-("4-"

:%(.'4<J"09'79[J"+3,).+%77>",-:"9@Q":%;9)%(G"@ABC"<74;9:%("(<%)9,39V%:"<74=7,?("

F47":9FF%79-="-%%:(",?4-="$%&'()*%"+,-.i("9-'%7-,3")39%-'(G"@ABC"Q<,)%"(&<<47'("

;%7(94-("4F"@ABC"F47"2345,3"+&(9-%(("Q%7;9)%(J"A74I%)'"6,-,=%?%-'J"2345,3"

H%)*-434=>",-:"@<%7,'94-(J",-:"2345,3"?,7.%'(J",?4-="4'*%7(G"H*%"F&-)'94-,39'>"

(&<<47'%:"5>"@ABC";,79%(",))47:9-="'4"'*%"-%%:("4F"%,)*"=74&<j"2345,3"6,7.%'("
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7%39%("4-",-"B3%7'54,7:"(>('%?"'*,'":9(<3,>("?%'79)("7%3%;,-'"'4"?4-9'479-="

2345,3"6,7.%'(J"E*93%"A74I%)'"6,-,=%?%-'"7%k&97%("'7%-:",-:",-,3>(9("

:,(*54,7:(",("E%33",("7%,3b'9?%"7%<47'(",;,93,53%"4-"+3,).+%77>":%;9)%(G""@ABC"

(&<<47'("'*%",)'9;9'9%("4F"%,)*"4F"'*%(%":9('9-)'"=74&<(";%7>"%FF9)9%-'3>G""

$&79-="B&=&('J"#d!dJ"01+"89-,-)%"5%=,-"3%;%7,=9-="'*%"%[9('9-="F7,?%E47."4F"

@ABC"F47"'*%":%;%34<?%-'"4F"@ABC"89-,-)%G"@ABC"89-,-)%"E,(")7%,'%:"F47"'*%"

&(%"4F"'*%"2345,3"6,7.%'("89-,-)%":9;9(94-G"H*9("<74=7,?"E933"5%"'*%"F4)&("4F"'*9("

6SA"<74I%)'G"

2.2.1 OPAL Finance  

@ABC"89-,-)%"<74;9:%("5&(9-%(("9-'%339=%-)%",-:"E47.F34E"F,)939','94-"F47"01+"

89-,-)%G"H*%"<74=7,?"9(")&77%-'3>"9-","<934'"<*,(%G"H*%";9(94-"F47"01+"89-,-)%"

@ABCi("F&'&7%"9-)3&:%("'*%"F4334E9-=")79'%79,J"',.%-"F74?"'*%"E47.(*4<"<,<%7("

)7%,'%:"F47"'*%"01+"89-,-)%"@ABC"E47.(*4<"9-"C4-:4-J"Q%<'%?5%7"#K7:",-:"#Z'*G""

01+"89-,-)%"@ABC"W9(94-"

• H4"<74;9:%","(9-=3%J"(),3,53%"<3,'F47?"E*%7%"01+"89-,-)%"),-l"

o 04-(&?%"`",-,3>V%":,',"

o H7,)."<%7F47?,-)%"`"E47.F34E"

o $9('795&'%"5&(9-%(("9-'%339=%-)%",-:"7%',9-"61Q"

o 0433,547,'%"E9'*"<%%7(J"<74;9:%7(",-:")39%-'("

o A%7F47?",:b*4)"k&%79%(G"

• P;43;%"01+"89-,-)%"'4E,7:(","LQ9-=3%";%7(94-"4F"'*%"'7&'*M"
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@ABC"89-,-)%"E,("9?<3%?%-'%:"5,(%:"4-"%[9('9-=",<<39),'94-("9-"@ABC"Q<,)%"

&(%:"5>"26",-:"2+QJ",("E%33",(","-%E",<<39),'94-":%;%34<%:"(<%)9F9),33>"F47"

89-,-)%G"@ABC"89-,-)%")&77%-'3>"9-)3&:%(","X%<47'"C957,7>J",-"B3%7'54,7:J"

?&3'9<3%":,(*54,7:(J",-:",-"P;%-'"0,3%-:,7G""

Report Library 

H*%"X%<47'"C957,7>"*,("F43:%7("(%'"&<"'4",334E"&<34,:(J";9%E(J",-:"%:9'("4F"

:4)&?%-'("5>",->"&(%7"E*4"*,(",))%(("'4"'*,'"F43:%7G"843:%7"4E-%7("),-")7%,'%"

,::9'94-,3"F43:%7("E9'*9-"744'"F43:%7(J",-:"%:9'"F43:%7"(%)&79'>"N")4-'743"E*4"),-"

;9%ED%:9'D&<34,:G"a<34,:9-="A1A("'4"@ABC"89-,-)%"E933",))4?<39(*","34'"9-"

'%7?("4F"(9?<39F>9-="E47.F34E"F47"89-,-)%G"H*%"A1A("47"A7%b1((&,-)%"A74)%(("

$4)&?%-'(",7%";%7>"9?<47',-'"9-"89-,-)%G"A1A(",7%")4?<93,'94-("4F"'7,:9-=":,',J"

,-:"'*%>"?&('"5%",<<74;%:",-:")4??%-'%:"4-"5>","89-,-)%"$97%)'47D6,-,=%7G"

1-"47:%7"'4",))4?<39(*"'*9(J"89-,-)%"$97%)'47D6,-,=%7("?&('"%?,93"A1AQ"5,)."

,-:"F47'*"?&3'9<3%"'9?%("5%F47%"7%,)*9-=",-",<<74;%:"A1AG"1-",::9'94-"'4"),&(9-="

?&3'9<3%"5,).",-:"F47'*"%?,93(J"'*%7%",7%"(%;%7,3"4'*%7":4E-(9:%("'4"&(9-="%?,93G"

P?,93("),-"%,(93>"5%"34('J"5%),&(%"'*%"'><9),3"(47'9-="F&-)'94-"9("5>":,'%J"(4"9F","

:4)&?%-'"9("-4'"-4'9)%:"9??%:9,'%3>J"%[)%((9;%"'9?%"?,>"<,(("5%F47%"9'"9("7,'%:"

47"7%bE79''%-G"H*%"%?,93"F47?,'",3(4"?,.%("9'":9FF9)&3'"F47","89-,-)%"

$97%)'47D6,-,=%7"'4".%%<"'7,)."4F"A1A"k&,39'>"4;%7","<%794:"4F"'9?%G"+>"&(9-="

@ABCJ"89-,-)%"$97%)'47D6,-,=%7("),-",;49:"(%-:9-="'*%(%":4)&?%-'("5,).",-:"

F47'*"9-"%?,93(J",-:"),-"&<34,:J";9%EJ")4??%-'",-:"7,'%"gXB2h"'*%":4)&?%-'",33"
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E9'*9-"@ABCG"H*%"A1A"$,(*54,7:"(*4E("XB2"(','&("4F","A1A"N"X%:J"B?5%7J"47"

27%%-"7,'9-=(J",(":%'%7?9-%:"5>"'*%"7%<47'"7,'%7G"H*%"A1A"9("7,'%:"4-"'9?9-=J"

g,&'4?,'9),33>")433%)'%:"F74?"'*%"&<34,:":,'%",-:"'9?%hJ",))&7,)>J")4?<3%'%-%(("

,-:")4??%-',7>G"H*%"7,'9-="9(":9(<3,>%:",(","XB2"9-"'*%"A1A":,(*54,7:G"@ABC"

),-":9(<3,>"'*%"7,'9-="4F"(%;%7,3"A1A("4;%7","<%794:"4F"'9?%J",-:",3(4"9(",53%"'4"

(%-:"-4'9F9),'94-("4-)%","7%<47'"*,("5%%-"&<34,:%:G"B33"4F"'*9(",::9'94-,3"

9-F47?,'94-"),-"*%3<"89-,-)%"$97%)'47D6,-,=%7("?47%"%FF%)'9;%3>"?,-,=%"'*%97"

:9;9(94-(G""

Alertboard 

@ABC"89-,-)%i("B3%7'54,7:"9(",-4'*%7"<47'94-"4F"@ABC"'*,'"9(")&77%-'3>"9-"'*%"

<934'"<*,(%G"H*%"B3%7'54,7:"),-":9(<3,>"9-F47?,'94-"(&??,79%("F74?",";,79%'>"4F"

(4&7)%(G"H*%"B3%7'54,7:"9("?,:%"&<"4F"?4:&3%("4F":,',"),33%:",3%7'3%'(G"H*%"

,3%7'3%'"),-"5%"%9'*%7","=74&<"4F":,',":9(<3,>%:J"47","(&??,7>"4F"9-F47?,'94-"

F74?",-",3'%7-,'%"(4&7)%G"H*9("3,('"),'%=47>"E4&3:"9-)3&:%",->",3%7'3%'"'*,'"*,(","

:7933:4E-"),<,5939'>G"H*%"B3%7'54,7:"*,(":7933:4E-"),<,5939'>"'4":9(<3,>"'*%"cX1"

gc9=*"X9(."1-)9:%-'h"$,(*54,7:J"'*%"W,X"gW,3&%",'"X9(.h"$,(*54,7:J"U1++H"gU%'"

1-)4?%"+%F47%"+4-&(",-:"H,[%(h"$,(*54,7:J"'*%"A1A"$,(*54,7:J"'*%"H7,:%"
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2.3 Financial Metrics for OPAL Finance 
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2.4 Financial Regulation  
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Q'4)."P[)*,-=%J"8%:%7,3"X%(%7;%"+4,7:D+,-."g8X+hJ"8%:%7,3"$%<4(9'"1-(&7,-)%"

047<47,'94-"g8$10hJ"U,'94-,3"8&'&7%("B((4)9,'94-"gU8BhJ"04??4:9'>"8&'&7%("
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2.5 Mobile OPAL 

64593%"@ABC"9(",";%7(94-"4F"@ABC"'*,'"E933"5%"),<,53%"4F"7&--9-="4-","?4593%"
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2.5.1 Porting 
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2.6 Mobile Platforms 
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),-"&(%"X)4:%"F47":%(9=-9-=J")4:9-=",-:"'%('9-=G"X)4:%"9(","F&33bF%,'&7%:"

1-'%=7,'%:"$%;%34<?%-'"P-;974-?%-'"g1$Ph"9-)3&:9-="(4&7)%")4:%"%:9'47J"

9-'%=7,'%:"5&93:%7",-:")4?<93%7",-:","=7,<*9),3":%5&==%7G"H*%"?4('"9?<47',-'"

?4:%3"9-"9@Q"<74=7,??9-="9("),33%:"64:%3bW9%Eb04-'7433%7"g6W0h"<,''%7-G"H*,'"

?%,-("'*,'"%;%7>"45I%)'"9-;43;%:"9-"9@Q"<74=7,??9-="?&('"5%","?4:%3"45I%)'J","
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;9%E"45I%)'"47",")4-'7433%7"45I%)'G"89=&7%"X"(*4E("'*%"7%3,'94-"4F"'*%"6W0"

,7)*9'%)'&7%G"

"""""""""""""""""" "

$&79-="'*9("<74I%)'J"'*%";9%E"45I%)'("E%7%"4F"?,9-"9-'%7%('",("'*%>"E%7%"'*%"'4<9)"

4F"*&?,-"9-'%7F,)%":%(9=-J"E*93%"'*%"4'*%7"'E4"'><%("4F"45I%)'("E%7%"?47%"

<74=7,??9-=")4-)%7-%:G"Q4?%")4??4-";9%E"45I%)'("'*,'"?,>"5%"F,?939,7"'4"

&(%7("9-)3&:%","5&''4-J","3,5%3"47"',5"5,7G"1-"F,)'J"%;%7>";9(953%"45I%)'"'*,'"9("

:9(<3,>%:"4-"'*%"()7%%-"9(",";9%E"45I%)'G"

+3,).+%77>"]"9(":%;%34<%:"5>"X%(%,7)*"9-"64'94-"C9?9'%:"gX16h",-:"&(%:"9-"

;,794&("+3,).+%77>")%33"<*4-%(G"X16"<74;9:%(","<3&=b9-"F47"P)39<(%"F47"'*%"

+3,).+%77>"]",<<39),'94-":%;%34<?%-'G"P)39<(%"9(",";%7>"E9:%3>"&(%:"1$P"F47"O,;,J"

(4"O,;,":%;%34<%7("E4&3:"F9-:"P)39<(%","(9?<3%"E,>"'4"(%'"&<"'*%":%;%34<9-="

%-;974-?%-'",-:"(',7'":%;%34<9-=",<<39),'94-(G""

B-:749:"9(",-"4<%-"(4&7)%"<74I%)'",-:"9(":%;%34<%:"5>"244=3%"1-)G"1-")4-'7,('"'4"

9@Q",-:"+3,).+%77>"]"<3,'F47?(J"B-:749:"9("-4'"'9%:"'4","(<%)9F9)"*,7:E,7%"

?,-&F,)'&7%7G"0&77%-'3>"9'"9("&(%:"9-",";,79%'>"4F")%33"<*4-%("(&)*",("cH0i("PW@"

Z2",-:"64'4743,i("$X@1$"AX@G"B":%;%34<%7"),-",3(4"&(%"P)39<(%"F47",<<39),'94-("
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:%;%34<?%-'G"+%F47%"&(9-="P)39<(%J"&(%7("?&('"9-(',33"'*%",-:749:"Q4F'E,7%"

$%;%34<?%-'"_9'"gQ$_h"4-"'*%"?,)*9-%G"

2.6.1 Guidelines for Mobile Device Design 

c&?,-")4?<&'%7"9-'%7,)'94-"9(":%F9-%:",("'*%"E,>"9-"E*9)*","&(%7"

)4??&-9),'%("E9'*",")4?<&'%7G"H*9(":%()795%("*4E","&(%7"<74;9:%("9-<&'"'4"'*%"

)4?<&'%7",-:"*4E"'*%")4?<&'%7"7%(<4-:("'4"'*%"9-<&'G"B<<39),'94-"&(%7(",7%"-4"

34-=%7"(,'9(F9%:"(9?<3>"5>"E*,'",-",<<39),'94-"),-":4"'4"(,'9(F>"'*%97"-%%:(G"H*%>"

,7%",3(4")4-)%7-%:"E9'*"'*%"%[<%79%-)%"4F"&(9-="'*%",<<39),'94-G"H*%"9-'%7,)'94-("

7%k&97%:"9-"47:%7"'4"=%'",":%(97%:"7%(<4-(%"(*4&3:"5%"?9-9?,3",-:"(*4&3:"5%"

9-'&9'9;%G"64593%"*&?,-"9-'%7,)'94-"),-"5%"?47%")4?<3%["5%),&(%"4F"'*%"39?9'%:"

()7%%-"(9V%J",("E%33",("'*%"39?9'%:"9-'%7,)'94-"?%'*4:(G"847"%[,?<3%J","&(%7"

),--4'"&(%","?4&(%"E9'*",")%33"<*4-%G"+%),&(%"4F"'*%(%",-:"4'*%7"39?9','94-(J"'*%"

*&?,-"9-'%7,)'94-":%(9=-")4&3:"5%"?47%")7&)9,3"F47"'*%":%(9=-"4F",-",<<39),'94-"

F47"?4593%":%;9)%(G"B"?4593%"&(%7"E4&3:"-4'"E,-'"'4"(<%-:","34'"4F"'9?%"3%,7-9-="

'4"&(%"'*%",<<39),'94-G"1F"'*%"9-'%7,)'94-",<<%,7("F7&('7,'9-=J"'*%"&(%7"?,>"-%;%7"

&(%"'*%",<<39),'94-",=,9-G"+%),&(%"4F"'*%(%"39?9','94-(J":%(9=-9-="*&?,-"

9-'%7F,)%",-:"&(%7")4-'743"?4:%3("F47"?4593%":%;9)%("7%k&97%("?47%",''%-'94-"

,-:"9-=%-&9'>"'*,-"F47",")4?<&'%7G"H*%"?,9-")4-)%7-"4F"c01"9("'*%":%(9=-"4F"

9-'%7F,)%(G"H*7%%".%>")4?<4-%-'("4F"9-'%7F,)%":%(9=-(")4-(9('"4F"&(%7"

7%k&97%?%-'(J"7%(4&7)%",-:"%-;974-?%-'")4-('7,9-'(",-:"%;,3&,'94-"?%'79)(G"
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2.7 Cross Compiling 

B("'*%"?4593%",<<39),'94-"?,7.%'"9(":7,E9-="?47%",-:"?47%",''%-'94-"F74?"54'*"

:%;%34<%7(",-:")4?<,-9%(J"?,->"1H"=9,-'("(&)*",("69)74(4F'J"X16J",-:"U4.9,",7%"

'7>9-="'4"%(',539(*"'*%97"4E-"?,'&7%"<3,'F47?(G"B(",-"%[,?<3%J"X16"*,("7%)%-'3>"

<7%;9%E%:"9'("-%E"&-:%7b:%;%34<9-="<3,'F47?"),33%:"+3,).+%77>o"P-'%7<79(%"

B<<39),'94-"69::3%E,7%"'*,'"E933"%-,53%")47<47,'%":%;%34<%7("'4"5&93:",-"

%-'%7<79(%",<<39),'94-"?47%"%,(93>G"

B-"9?<47',-'")4-(9:%7,'94-"F47",<<39),'94-":%;%34<%7("9("'*%"F,)'"'*,'"'*%7%",7%"

(4"?,->"<3,'F47?("'*,'"'*%>"E4&3:"39.%"'4"5%",53%"'4"7&-"'*%"<74=7,?("E9'*G"

R9'*"?47%",<<39),'94-"?,7.%'(",;,93,53%J",-:"?47%")*49)%(",(","7%(&3'J",;49:9-="

'*%"-%%:"'4")4:%",-",<<39),'94-"?&3'9<3%"'9?%("F47"?&3'9<3%"<3,'F47?("9(";%7>"

9?<47',-'G"@-%"(43&'94-"'*,'"),-"*%3<":%;%34<%7(",;49:")4:9-="?&3'9<3%"'9?%("9("

),33%:")74((")4?<939-=G"

H*%"%((%-'9,3"9:%,"4F")74((")4?<939-="9("'*,'"9'",334E(":%;%34<%7("E79'%"(4&7)%"

)4:%"9-",")%7',9-"3,-=&,=%J"E*9)*"9'"'*%-")4?<93%(",-:"5&93:("9-'4"?&3'9<3%"

4&'<&'("(&9',53%"F47":9FF%7%-'"<3,'F47?(G"H9',-9&?J":%;%34<%:"5>"B<<)%3%7,'47J"9("

,"=44:"%[,?<3%"4F",")74((")4?<939-="<3,'F47?G"B":%;%34<%7"),-"&(%"H9',-9&?"'4"

E79'%")4:%("&(9-="cH6CJ"0QQ",-:"O,;,Q)79<'J",-:"'*%-"H9',-9&?"),-")4?<93%",-:"

5&93:"'*%")4:%"9-'4"54'*",-"9@Q",<<39),'94-",-:",-"B-:749:",<<39),'94-G"

B3'*4&=*")74((")4?<939-="(4F'E,7%"9("4F'%-",<<%,39-=",-:"&(%F&3"'4":%;%34<%7(J"

'*%"7%(&3'9-=",<<39),'94-"),-"(4?%'9?%("5%"4F"<447"k&,39'>")4?<,7%:"'4",-4'*%7"

,<<39),'94-"5&93'"&(9-="-,'9;%"B<<39),'94-"A74=7,??9-="1-'%7F,)%("gBA1hG"847"
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%[,?<3%J"9@Q"Q$_",-:"B-:749:"Q$_"?,>"*,;%"(4?%"<74<79%',7>"BA1(G"+>"&(9-=","

=%-%79)"(%'"4F"BA1("<74;9:%:"5>",")74((")4?<939-="<3,'F47?J"'*%"(,;9-="4F"

:%;%34<9-="7%(4&7)%(")4&3:"5%",'"'*%")4('"4F"(,)79F9)9-="'*%"<4E%7"4F"'*4(%"-,'9;%"

BA1(G"B-4'*%7":9(,:;,-',=%"4F")74((")4?<939-="(4F'E,7%"9("'*,'"B<<3%/("-%E"&(%7"

39)%-(%",=7%%?%-'"gKGKG!h"%[<39)9'3>"7%('79)'%:"'*%"&(%"4F")74((")4?<939-="

(4F'E,7%"),339-="<79;,'%"BA1(G"1'"9("<4((953%"'*,'",<<39),'94-("E79''%-"&(9-=",")74(("

)4?<939-="'%)*-9k&%"?,>"5%"5,--%:"9-"'*%"F&'&7%G"
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Chapter 3. Methodology 

H*%"6%'*4:434=>"E,("47=,-9V%:",-:")4?<3%'%:"9-"47:%7"'4"(,'9(F>"'*%"=4,3("4F"

'*%"6SAG"H*%"<74I%)'")4-(9('("4F"'E4"(%<,7,'%"=4,3(J"%,)*"E9'*"(%;%7,3"

&-:%73>9-="7%k&97%?%-'(G"H*%"'E4"=4,3("E%7%"'4":%;%34<"7%)4??%-:,'94-("F47"

9-)3&:9-="F9-,-)9,3"?%'79)("9-"@ABC"89-,-)%J",-:")4?<93%"7%)4??%-:,'94-("F47"

?4;9-="@ABC"89-,-)%"'4","?4593%":%;9)%G"1-"47:%7"'4":%;%34<"7%)4??%-:,'94-("

F47",::9'94-,3"F9-,-)9,3"?%'79)(J",-"9-:&('7>"5%('"<7,)'9)%("7%;9%E"E,("

<%7F47?%:J")4?<,79-="'*%"<%7F47?,-)%"?%'79)("&(%:"5>")4?<%'9'47("'4"'*%"

W,3&%"+,(%:"6,-,=%?%-'"<74I%)'i("?%'79)(G"B::9'94-,33>J"'*%"'%,?",-,3>V%:"'*%"

)&77%-'"W+6i("?%'79)("5>"7%(%,7)*9-=")&77%-'",7'9)3%(",-:"<,<%7(":%,39-="E9'*"

<%7F47?,-)%"?%'79)(G"H*%"'%,?",3(4"7%;9%E%:"7%=&3,'47>")*,-=%("7%)%-'3>"

%-,)'%:J",-:")433,547,'%:"E9'*"'*%"8$"B=%-:,i("E47.=74&<("'4":%'%7?9-%"

?%'79)("'*,'"),-",((9('"89-,-)%"$97%)'47D6,-,=%7("?4('"%FF%)'9;%3>G"H*%"(%)4-:"

=4,3J")4?<939-="7%)4??%-:,'94-("F47"?4;9-="@ABC"89-,-)%"'4","?4593%":%;9)%J"

7%k&97%:"'*,'"'*%"'%,?"7%(%,7)*")&77%-'"(',-:,7:("F47"?4593%",<<39),'94-"

:%;%34<?%-'G"1-",::9'94-"'4"(,'9(F>9-="'*%",54;%"?%-'94-%:"45I%)'9;%(J"'*%"

<74I%)'"'%,?"E,(",3(4",(.%:"'4"%;,3&,'%"'*%")&77%-'"@ABC"<74=7,?i("&(,5939'>"

,-:"?,.%"7%)4??%-:,'94-("F47"9?<74;%?%-'G""

3.1 Objectives 

H*%"<74I%)'"'*9("6SA"'%,?"E,(",(.%:"'4")4?<3%'%"%-)4?<,((%("'E4"?,9-"=4,3(J"

%,)*"E9'*"(%;%7,3"&-:%73>9-="45I%)'9;%(G"H*%"=4,3("E%7%"(%'",("F4334E(l"
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• B((9('"9-":%'%7?9-9-="F9-,-)9,3"?%'79)("'4"5%"9-)3&:%:"9-"@ABC"89-,-)%G"

• $%;%34<"=&9:%39-%("F47"'*%")7%,'94-"4F","64593%"@ABC"89-,-)%"<74=7,?G""

H*%"'E4"45I%)'9;%("7%k&97%:";%7>":9FF%7%-'"',3%-'(",-:"%[<%7'9(%J"(4"'*%"'%,?"

:9;9:%:"'*%"E47.",))47:9-="'4"'*%"5,).=74&-:",-:",5939'9%("4F"%,)*"?%?5%7G"

P39V,5%'*"C,<9-%3J","('&:%-'"9-"6,-,=%?%-'"P-=9-%%79-=J"*,:"',.%-"(%;%7,3"

F9-,-)%",-:",))4&-'9-=")4&7(%(",("E%33",(")3,((%("'*,'",)k&,9-'%:"*%7"E9'*"'*%"

F4&-:,'94-"4F"<%7F47?,-)%"?%,(&7%?%-'G"R9'*"'*9("5,).=74&-:J"(*%"E,(",53%"'4"

)4?<3%'%"'*%"45I%)'9;%("-%)%((,7>"'4"7%)4??%-:"'*%"F9-,-)9,3"?%'79)("'4"5%"

9-)3&:%:"9-"@ABC"89-,-)%G"X9-="O9-J",(","04?<&'%7"Q)9%-)%"?,I47J"E,("F,?939,7"

E9'*"<74=7,??9-="7%k&97%?%-'(",-:"E,(",53%"'4"&(%"*9(">%,7("4F"%[<%79%-)%"

E9'*"04?<&'%7"Q)9%-)%"'4")4-'795&'%"=&9:%39-%("F47","64593%"@ABCG"$%(<9'%"'*%"

F,)'"'*,'"'*%"'E4"=4,3("F7%k&%-'3>"7%k&97%:"'*%"'%,?"?%?5%7("'4"E47."

(%<,7,'%3>J"'*%"'%,?"E47.%:"'4=%'*%7"4-",("?,->"4)),(94-(",("<4((953%G"

c4E%;%7J"E*%-"E47.9-="'4=%'*%7"E,("-4'"<4((953%J"'*%"'%,?"?%?5%7("

-%;%7'*%3%(("5%-%F9'%:"F74?"%,)*"4'*%7i(")4??%-'(J")79'9k&%(J",-:"

%-)4&7,=%?%-'G""

3.2 Prior Knowledge 

$&79-="'*%"<7%<,7,'94-"<*,(%"4F"'*%"<74I%)'J"F74?"Q%<'%?5%7"'4"@)'45%7"#d!dJ"

'*%"'%,?"7%(%,7)*%:"5,).=74&-:"9-F47?,'94-"9-"47:%7"'4"5%)4?%",("

.-4E3%:=%,53%",54&'"'*%"<74I%)'"(&5I%)'(",("<4((953%G"H*%"'%,?"&'939V%:"'*%"

%['%-(9;%"7%(4&7)%(",;,93,53%"9-"'*%"C957,7>J",("E%33",("&(%:"'*%":4)&?%-'"(%,7)*"
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%-=9-%(",;,93,53%"'*74&=*"RA1G"2%-%7,3"9-'%7-%'"(%,7)*%("E%7%"<%7F47?%:",("

E%33J"E*9)*"E%7%"%(<%)9,33>"&(%F&3"F47"'*%"64593%"@ABC"45I%)'9;%G"H*%"?4593%"

:%;9)%"?,7.%'",-:"?4593%",<<39),'94-("F47"'*%":%;9)%("9(","-%E"F9%3:"4F"

.-4E3%:=%"5%),&(%"4F"'*%")4-(',-'")*,-=%",-:"9--4;,'94-G"B(","7%(&3'J"9-'%7-%'"

(4&7)%("7,'*%7"'*,-"544.(",-:"7%(%,7)*"<,<%7("E%7%"'*%"?4('"7%3%;,-'"

9-F47?,'94-"(4&7)%("F4&-:G"H*%"'%,?"7%(%,7)*%:"<%7F47?,-)%"?%'79)("F47"'*%"

F9-,-)9,3"9-:&('7>J",-:"7%)%-'"7%=&3,'47>"7%F47?("(&774&-:9-="'*%"F9-,-)9,3"

9-:&('7>G"H*%"'%,?",3(4")4-(9:%7%:"<4((953%"<3,'F47?("F47","?4593%":%;9)%J",-:"

7%(%,7)*%:"?4593%",<<39),'94-"=&9:%39-%("<&539(*%:"5>":%;9)%"?,-&F,)'&7%7(G"

H*%"5,).=74&-:".-4E3%:=%":%;%34<%:":&79-="'*9("<7%<,7,'94-"<%794:"E,("

9-;,3&,53%"'4"'*%"(&))%(("4F"'*%"<74I%)'G""

3.3 Value Based Metrics 

H*%"<74I%)'"'%,?"E,(",(.%:"'4",((9('"E9'*":%'%7?9-9-="F9-,-)9,3"?%'79)(",39=-%:"

'4",)*9%;9-="(*,7%*43:%7";,3&%G"@-)%",'"$%&'()*%"+,-.J"'*%"'%,?":%;%34<%:",-"

&-:%7(',-:9-="4F"'*%"8$"B=%-:,",-:"'*%"W,3&%"+,(%:"6%'79)("<74I%)'"E9'*9-"

89-,-)%G"H*%"'%,?"'*%-"5%=,-",-"9-:&('7>"5%('"<7,)'9)%("%;,3&,'94-J",-:"

(9?&3',-%4&(3>"7%;9%E%:"'*%"<4((953%"7%(&3'("F74?"7%=&3,'47>")*,-=%"

(&774&-:9-="'*%"F9-,-)9,3"(>('%?G""

3.3.1 FD Agenda & Finance Director Interview 

$%&'()*%"+,-.i("8$"B=%-:,"4&'39-%("'*%",7%,("4F",":9;9(94-","89-,-)%"

$97%)'47D6,-,=%7"*,("7%(<4-(95939'>"4;%7G"H*%"8$"B=%-:,"E,(","&(%F&3"'443"F47"

:%;%34<?%-'"4F"@ABC"89-,-)%J"5%),&(%"(%%9-="'*%")3%,73>"3,9:"4&'"
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7%(<4-(95939'9%("4F","89-,-)%"$97%)'47"?,.%("9'"(9?<3%7"'4":%'%7?9-%"E*9)*",7%,("

@ABC"?,>"5%",53%"'4",((9('"89-,-)%"$97%)'47("E9'*"9-"'*%"F&'&7%G"1'"E,(":%%?%:"

-%)%((,7>"'4"&-:%7(',-:"'*%"8$"B=%-:,"'4",334E"'*%"'%,?"'4":%;%34<",-"

&-:%7(',-:9-="4F"*4E"@ABC"?,>"*%3<"'*%"89-,-)%"$97%)'47(J",-:"E*,'"F&-)'94-"

'*%"?%'79)("(*4&3:"(%7;%G"H4"'*9("%-:J"'*%"'%,?"9-'%7;9%E%:"'E4"89-,-)%"

$97%)'47(l"2,7>"X9)*,7:",-:"C>:9,"C4<9<,74G"H*%"9-'%7;9%E")4-'795&'%:"'4"4&7"

&-:%7(',-:9-="4F"E*,'"9-F47?,'94-"'*%"89-,-)%"$97%)'47("E4&3:"7%k&97%"F74?"

@ABC"89-,-)%G""

3.3.2 Industry Best Practices Review 

P[,)'3>"E*9)*"?%'79)("E933"<74;9:%"'*%"?4('"&(%F&3"9-F47?,'94-"),-"-4'"5%"

.-4E-"&-'93",F'%7"'*%>",7%"9-"&(%J"5&'")4-:&)'9-="7%(%,7)*"'4":9()4;%7"E*9)*"

?%'79)(",7%"?4('")4??4-3>"7%39%:"4-"5>"'*%"?,I479'>"4F"F9-,-)9,3")4?<,-9%("),-"

9-:9),'%"E*9)*"?%'79)("?,>"<74;9:%";,3&,53%"9-F47?,'94-G"H4"%;,3&,'%"'*%"

)&77%-'"(9'&,'94-"4F"<%7F47?,-)%"?%,(&7%?%-'"9-"'*%"F9-,-)9,3"9-:&('7>J"

$%&'()*%"+,-.")4?<%'9'47("E%7%"7%(%,7)*%:"'4":%'%7?9-%"E*9)*"<%7F47?,-)%"

?%'79)("g4F"'*%"W+6"47"(9?93,7"'4"'*%"W+6h"'*%>"&(%G"H*%"'E%3;%")4?<%'9'47("

%;,3&,'%:"E%7%":%'%7?9-%:"5>")4-(&3'9-="$%&'()*%"+,-.i("9-'%7-,3"E%5"<,=%G"

H*%"-%E("(%)'94-"4F"'*%"$+"9-'7,-%'")4-',9-(","(%)'94-":9(<3,>9-=")4?<%'9'47(i"

%,7-9-=(G"H*%"'E%3;%")4?<%'9'47("39('%:",7%""

+,-."4F"B?%79),"
+UA"A,795,("

09'9=74&<"

04??%7V5,-."
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OA"647=,-"0*,(%"`"04G"

647=,-"Q',-3%>"
X4>,3"+,-."4F"Q)4'3,-:"

Q,-',-:%7""

Q4)9%'%"2%-%7,3%""
a+Q"

"

P,)*")4?<,->"E,("7%(%,7)*%:"&(9-=",";,79%'>"4F"'%)*-9k&%(G"1-9'9,33>J"'*%"B--&,3"

X%<47'"F47"%,)*")4?<,->"E,("7%,:J"'4"=,9-",-"&-:%7(',-:9-="4F"E*9)*"?%'79)("

)4?<,-9%("E4&3:"39.%"'4"*,;%"'*%97"(*,7%*43:%7("(%%"'4"&-:%7(',-:"'*%"

<%7F47?,-)%"4F"'*%")4?<,->G"6,->"4F"'*%(%",--&,3"7%<47'("=,;%","E%,3'*"4F"

9-F47?,'94-",54&'"<%7F47?,-)%"?%,(&7%?%-'J"5&'"(%;%7,3")4?<,-9%("-%=3%)'%:"

'4"%[<3,9-"'*%97"'%)*-9k&%("9-"'*%97"7%<47'(G"1F"'*%",--&,3"7%<47'":9:"-4'"7%;%,3","

3,7=%"-&?5%7"4F"<%7F47?,-)%"?%'79)(J"'*%"7%(%,7)*"E,(")4-'9-&%:J"=49-="

'*74&=*"<7%(("7%3%,(%(",-:"(&<<3%?%-',7>"F9-,-)9,3"(','%?%-'(",("-%)%((,7>G"

H*%"9-F47?,'94-"E,("'7,-(?9''%:"9-",";,79%'>"4F"E,>(J",-:"(4"'*%"=&9:,-)%"4F"

?,->"E9'*9-"$%&'()*%"+,-."E,("9-'%=7,3"'4")4?<3%'9-="'*9("<74I%)'G"R*93%"

7%(%,7)*9-="'*9("9-F47?,'94-J",")*,7'":9(<3,>9-="'*%"?%'79)("E,("9-9'9,33>"

)4?<93%:G"H*%(%")*,7'(J"(%<,7,'%:"5>"'><%"4F"?%'79)",))47:9-="'4"'*%"W+6"

),'%=479%(J"),-"5%"F4&-:"9-""B<<%-:9["0",-:"B<<%-:9["$G"@-)%"'*%(%"9-9'9,3")*,7'("

(&??,79V9-="9-F47?,'94-"E%7%")4?<3%'%:J"'*%":,',"E,("7%;9%E%:"E9'*"(%;%7,3"

<%4<3%"9-"$%&'()*%"+,-.G"H*9("E,(":4-%"9-"47:%7"'4"=%'"F%%:5,).",-:"4<9-94-("

,54&'"E*9)*"9-F47?,'94-"9("39.%3>"<&539(*%:",-:"(*4&3:"&-:%7=4",::9'94-,3"

(%,7)*%(G""1-",::9'94-"'4"7%;9%E9-="'*%"B--&,3"X%<47'(J"m244=3%b9-=i"'*%"F9-,-)9,3"
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?%'79)"),'%=479%(",34-="E9'*"'*%")4?<,->"-,?%"E,("%?<34>%:"'4"(%,7)*"F47"

,::9'94-,3"9-b)4?<,->"<74=7,?("47"),?<,9=-("'*,'"E4&3:"-4'"-%)%((,793>"5%"

9-)3&:%:"9-"B--&,3"X%<47'":9()&((94-(G"BF'%7"'*%"9-9'9,3")*,7'("E%7%")4?<93%:J","

)*,7'"F47"%,)*")4?<,->"E,(")7%,'%:"'4"F,)939','%",-",::9'94-,3":%',93%:"(%,7)*G"

H*%(%")*,7'("),-"5%"F4&-:"9-"0*,<'%7"Zl"X%(&3'(G"R*%-")7%,'9-="'*%(%")*,7'(J"

(<%)9,3",''%-'94-"E,("<,9:"'4"E*%'*%7"'*%"?%'79)("F4&-:"E%7%"9:%-'9),3"9-"

'%7?9-434=>",("'*4(%"&(%:"5>"$%&'()*%"+,-.J"47"9F"'*%>"E%7%"(9?93,7"5&'"(39=*'3>"

:9FF%7%-'G"H*%")4?<,79(4-"4F"'*%(%"'E4")79'%79,"9(":%?4-('7,'%:"E9'*"=7,<*("9-"

0*,<'%7"Zl"X%(&3'(G"H*%"%[,)'"?,')*"=7,<*("(*4E"'*%"F7%k&%-)>"E9'*"E*9)*"'*%"

(&7;%>%:"5,-.("<&539(*%:"'*%"%[,)'"(,?%"?%'79)J",-:"'*%"4'*%7"=7,<*("(*4E",33"

?%'79)("'*,'"<7%(%-'"(9?93,7"9-F47?,'94-G"B-"%[,?<3%"4F"'*9("9("*4E"?4('"5,-.("

<&539(*%:"'*%97")4('D9-)4?%"7,'94J"5&'"(4?%"5,-.(")*4(%"'4"),33"9'"'*%"%FF9)9%-)>"

7,'94G"+%),&(%"'*%")4('D9-)4?%"7,'94"9(",-"%FF9)9%-)>"7,'94J"9'"<7%(%-'("(9?93,7":,',"

'4","?,-,=%7J"5&'"5%),&(%"'*%"'%7?9-434=>"E,(":9FF%7%-'J"'*%7%"9("'*%"<4((95939'>"

'*,'"'*%"5,-."?%,(&7%("(4?%'*9-=":9FF%7%-'G"H*%"5,-.("'*,'"?%,(&7%:"

)4('D9-)4?%"7,'94"E4&3:"5%"9-:9),'%:"9-"'*%"%[,)'"?,')*"=7,<*J"5&'"'*%"5,-.("

'*,'"?%,(&7%"%FF9)9%-)>"7,'94"E4&3:"5%"9-)3&:%:"9-"'*%"m,33"?%'79)(i"=7,<*",(",-"

,).-4E3%:=%?%-'"'*,'"'*%"?%'79)"9(";%7>"(9?93,7"47"<4((953>"'*%"(,?%G""

3.3.3 Review of Global Regulatory Change 

H*%"7%=&3,'47>")*,-=%("4))&779-="9-"'*%"a-9'%:"Q','%(",(","7%(&3'"4F"'*%"$4::b

87,-."B)'J",-:"'*%")*,-=%("'*,'",7%"%[<%)'%:"'4"7%(&3'"F74?"'*%"+,(%3"111",))47:("

,7%"9?<47',-'"F47"5,-.(",-:",33"'*%":9;9(94-("E9'*9-","5,-."'4"(',>",E,7%"4FG"H4"

%-(&7%"'*,'"'*%"7%)4??%-:%:"?%'79)(",7%"7%3%;,-'"E9'*9-"'*%")4-'%['"4F"-%E"
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7%=&3,'94-(J"'*%"'%,?"E,(",(.%:"'4"7%;9%E"'*%")*,-=%(",-:"7%<47'"4-"E*9)*"-%E"

7%=&3,'94-("?,>",FF%)'"'*%"?%'79)("5%9-="7%)4??%-:%:G"$&79-="'*%"<7%<,7,'47>"

<%794:"(',7'9-="9-"Q%<'%?5%7"#d!dJ"'*%"'%,?"7%(%,7)*%:"'*%"$4::b87,-."R,33"

Q'7%%'"X%F47?",-:"04-(&?%7"A74'%)'94-"B)'G"H*%"B)'"9("?47%"'*,-"#JKdd"<,=%("9-"

3%-='*J",-:"?,->"4F"'*%")3,&(%("7%F%7%-)%"4'*%7"<7%;94&("3,E(G"+%),&(%"4F"'*%(%"

F,)'47(J"7%,:9-="'*%"3,E"'4"=,9-",-"&-:%7(',-:9-="4F"'*%")*,-=%("(%%?%:",-"

9?<7,)'9),3",<<74,)*G"1-('%,:J"'*%"4;%7;9%E"4F"'*%"3,E"<&539(*%:"5>"04-=7%((J"

,-:"7%;9%E("<&539(*%:"5>"'*%"c,7;,7:"C,E"+34="E%7%"7%39%:"4-"F47"(&??,7>"

9-F47?,'94-G"H*%"7%;9%E"4F")*,-=%("39.%3>"'4"7%(&3'"F74?"+,(%3"111"F4334E%:","

(9?93,7"('7&)'&7%J"E9'*"(&??,79%("7%39%:"4-J"7,'*%7"'*%"'%['"4F"'*%"=&9:%39-%(G"""

B3'*4&=*"(4?%"=&9:%39-%("*,;%"5%%-"7%3%,(%:J"'*%>",7%"<&539(*%:"F47"<&539)"

)4??%-'",-:")*,-=%(",7%"%[<%)'%:G"H*%"+,(%3"111"7%;9%E"*,:"'4"7%3>"4-"

(&??,79%(",-:",7'9)3%(":9()&((9-="E*,'"7%=&3,'94-("E933"?4('"39.%3>"5%",=7%%:"

4-G"+,(%3"111"E933"?4('"39.%3>"5%"9?<3%?%-'%:"9-"$%)%?5%7"#d!#J",-:"9("('933"&-:%7"

:9()&((94-G"R*93%"7%;9%E9-="54'*"7%=&3,'94-(J",->")*,-=%(",FF%)'9-="),<9',3"

7,'94("E%7%"=9;%-"(<%)9,3"F4)&("F47"'*9("<47'94-"4F"'*%"<74I%)'G"H*%"7%=&3,'47>"

7%;9%E"<47'94-"4F"'*%"7%<47'"),-"5%"F4&-:"9-"0*,<'%7"Zl"X%(&3'(G"

3.4 Mobile OPAL development 

64593%"@ABC":%(9=-"?&('"',.%"9-'4",))4&-'"?,->":9FF%7%-'")79'%79,",-:":%(9=-"

7%k&97%?%-'(G"1-"47:%7"'4",:%k&,'%3>"7%;9%E"'*%(%"7%k&97%?%-'(J"'*%"<74I%)'"

)4-(9:%7%:"(%;%7,3",7%,("4F":%(9=-G"A3,'F47?("'*,'")4&3:"(&<<47'"64593%"@ABC"

E%7%")4?<,7%:J",-",((%((?%-'"F7,?%E47."F47",<<39),'94-("E,(")7%,'%:J",-:","
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5%('"<7,)'9)%("4;%7;9%E"4F"-,;9=,'94-"'%)*-9k&%("F47"?4593%":%;9)%("E,("

<%7F47?%:G"89-,33>J"'*%"6SA"'%,?"E,(",(.%:"'4")7%,'%","'%-','9;%"<74'4'><%"

:%(9=-"F47"'*7%%"64593%"@ABC",<<39),'94-(l"A1Ab$,(*54,7:J"81b0,3%-:,7",-:"81b

04-'743"$,(*54,7:G"+%F47%"(',7'9-="'*%":%(9=-J"'*%"'%,?"5%),?%"?47%"

F,?939,79V%:"E9'*"'*%(%"'*7%%"@ABC",<<39),'94-(G"1-"<,7'9)&3,7J"?47%",''%-'94-"

E,("<,9:"'4"'*%97"?,9-"(&<<47'%:"F&-)'94-,39'9%(",-:"9-'%7F,)%"3,>4&'(G"H*%-","

39('"4F"F&-)'94-("(&9',53%"F47"5%9-="<47'%:"'4"?4593%";%7(94-"E,(")7%,'%:G"R*93%"

:%;%34<9-="'*%"<74'4'><%"?4).&<(J"+,3(,?9k"64).&<",-:"1-'%7F,)%"+&93:%7"9-"

X)4:%"E%7%"&(%:"'4")7%,'%"'*%"?4).&<"9-'%7F,)%(G"R*93%"54'*"4F"'*%?"(*,7%:"'*%"

(,?%"<&7<4(%J"'*%":%',93%:"3%;%3",-:":9;%7(9'>"'*%>"<74;9:%:"E%7%":9FF%7%-'G""

3.4.1 Platform Comparison 

H*9("45I%)'9;%"E,("'4")4?<,7%"(4?%"4F"%[9('9-="?4593%":%;%34<9-="<3,'F47?(J"

<,7'9)&3,73>")74((")4?<939-="<3,'F47?(G"@-%")4?<,79(4-"?%'*4:"(<%)9F9),33>"

(&==%('%:"E,("'4")7%,'%","?,'79[":9(<3,>9-="('7%-='*(J"E%,.-%((%(J"(&<<47'9-="

?4593%"(>('%?(",-:"<74=7,??9-="3,-=&,=%("F47"%,)*":%;%34<9-="<3,'F47?G"H4"

,)*9%;%"'*9("45I%)'9;%J"'*%"4-39-%"7%(%,7)*"E,(")4?59-%:"E9'*"7%(&3'("F74?"

%[<%79?%-','94-"E9'*"H9',-9&?"64593%",-:"S'G"B'"F97('J"4-39-%"(4&7)%("E%7%"

=,'*%7%:"9-",-"%[)%(("E,>"'4"=,9-",")4?<7%*%-(9;%"&-:%7(',-:9-=",54&'"'*%"

,;,93,53%"<3,'F47?(G"H*%-"(4?%"<4<&3,7")74((")4?<939-="<3,'F47?("E%7%")*4(%-"

F47"?47%":%',93%:",-,3>(9(",-:")4?<,79(4-(G"1-",::9'94-"'4"'*%(%"4-39-%"

7%(4&7)%(J"'*%"<3,'F47?("E%7%"9-(',33%:",-:"%[<%79?%-'%:"E9'*"5>"E79'9-=",-:"

7&--9-="(%;%7,3"<74=7,?("9-"'*%?G"
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3.4.2 Development of Assessment Framework 

H*9("45I%)'9;%"E,("'4":%;%34<","F7,?%E47."F47",((%((9-="%[9('9-=",-:"-%E"

7%k&97%?%-'("F47",-",<<39),'94-G"H*%"F7,?%E47."E,("%((%-'9,33>",")*%).39('"'*,'"

(*4E%:"54'*"<74(",-:")4-(G"H*%"F7,?%E47."E,(")4-('7&)'%:"9-"'E4"

<%7(<%)'9;%(l"'*%"F&-)'94-,3"<%7(<%)'9;%",-:"'*%",%('*%'9),3"<%7(<%)'9;%G"B<<3%i("

c12"<74;9:%:";%7>"9?<47',-'"9-F47?,'94-G"+>"(&??,79V9-=",33"'*%")4-'%-'("

'*74&=*4&'"'*%"=&9:%39-%(J"'*%"F7,?%E47."7%<7%(%-'(",")4?<7%*%-(9;%"

&-:%7(',-:9-="4F"E*,'"F%,'&7%("7%(&3'"9-","=44:"9@Q",<<39),'94-G""

3.4.2 Navigation Research 

H*%"6SA"'%,?"E,(",(.%:"'4")4?<,7%":9FF%7%-'"-,;9=,'94-",-:")4-'743"?4:%3("

F47"?4593%":%;9)%(",-:"'4"7%)4??%-:"'*%"5%('"4<'94-("F47"64593%"@ABCG"H*%"

,-,3>(9("F47"'*9("45I%)'9;%"E,(":9;9:%:"9-'4"'E4"),'%=479%(l")%33"<*4-%(",-:"

',53%'(G"H4",))4?<39(*"'*9(J"9-('%,:"4F"*,;9-=","574,:"('&:>"F47",33")%33"<*4-%",-:"

',53%'"<3,'F47?(J"'*%",-,3>(9("E,("F4)&(%:"4-"9A*4-%(",-:"9A,:(J",-:"E,("'*%-"

%['%-:%:"'4"B-:749:",-:"+3,).5%77>":%;9)%(G"

H4",)*9%;%"'*9("45I%)'9;%J"'*7%%"('%<("E%7%"',.%-"F47"54'*"-,;9=,'94-",-:")4-'743"

:%(9=-G"H*%"F97('"('%<"E,("'4"%[,?9-%")&77%-'3>"9?<3%?%-'%:"?4:%3(G"U%['J"5,(%:"

4-"'*%")4?<,'95939'9%("E9'*"64593%"@ABCJ"(4?%"&-(&9',53%"?4:%3("E%7%"7%?4;%:"

F74?")4-(9:%7,'94-"47"7,-.%:",(",;49:b9Fb<4((953%G"B'"'*%"3,('"('%<J"'*%"7%(&3'("

45',9-%:"9-"'*%"(%)4-:"('%<"E%7%")4?<,7%:"'4"'*%"5&93'b9-"6,93",<<39),'94-",-:"

'*%",-,3>(9("E,("F&7'*%7"3%;%7,=%:G"B3'*4&=*"'*%"%[,?9-,'94-"F47"-,;9=,'94-"

:%(9=-"E,("),779%:"4&'"F47"9A*4-%(",-:"9A,:("(%<,7,'%3>J"'*%")4-'743":%(9=-"E,("

,-,3>V%:"I49-'3>G"H*%"9-F47?,'94-"F47"'*%"'*7%%b('%<",-,3>(9("),?%"F74?"B<<3%i("
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c&?,-"1-'%7F,)%"2&9:%39-%("gc12hJ"<%7(4-,3"&(%7"%[<%79%-)%(",-:"4-39-%"

7%(%,7)*%(G"X%(%,7)*"F47"7%3%;,-'"-,;9=,'94-",-:")4-'743":%(9=-",-:")4??4-"

9-:&('7>"<7,)'9)%(")4??%-)%:",("(44-",("'*9("45I%)'9;%"E,("%(',539(*%:",-:"E,("

E47.%:"4-"E9'*"*9=*%('"<79479'>G"

3.5 OPAL Finance User Experience Evaluation 

H*%"6SA"'%,?"E,(",(.%:"'4"9:%-'9F>"<4((953%"9((&%("F47"&(%7("9-"'*%"%[9('9-="

:%(.'4<"@ABC"(>('%?G"H*%",<<39),'94-("%[<%79?%-'%:"E9'*"E%7%"89-,-)%"

B3%7'54,7:J"89-,-)%"A1A"$,(*54,7:J"89-,-)%"P;%-'"0,3%-:,7J"2+Q"04-'743"

$,(*54,7:J"2+Q"H7,:%"W43&?%J"26"$BXH"$,(*54,7:J"26"W,X"$,(*54,7:J"2+Q"

cX1"$,93>"P(),3,'94-",-:"X%<47'"C957,7>G"H4",)*9%;%"'*9("45I%)'9;%J"%,)*"

,<<39),'94-"E,("'%('%:"5>"'7>9-="'4"<%7F47?",33",;,93,53%",)'94-(G"B33"'*%",'><9),3"

&(%7"%[<%79%-)%("9:%-'9F9%:":&79-="'*9("<74)%(("E%7%"(&??,79V%:",F'%7",33"

%[<%79?%-'("E%7%":4-%G"
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Chapter 4. Results and Analysis 

H*9("6SA"*,:"'E4"(%<,7,'%"=4,3(G"@-%"E,("'4")4-:&)'",-"9-:&('7>"5%('"<7,)'9)%("

7%;9%E"9-")4-I&-)'94-"E9'*","7%;9%E"4F"7%=&3,'47>")*,-=%("'4"'*%"F9-,-)9,3"

9-:&('7>J",-:"?,.%"7%)4??%-:,'94-("5,(%:"4-"'*%(%"7%;9%E("F47"E*9)*"

F9-,-)9,3"?%'79)("?9=*'"5%"5%('"'4"9-)3&:%"9-"@ABC"89-,-)%G"H*%"4'*%7"E,("'4"

)4?<3%'%",-",-,3>(9("4F"5%('"<7,)'9)%("F47"?4593%",<<39),'94-(",-:")4?<93%"

7%)4??%-:,'94-("F47"'*%"F&'&7%"64593%"@ABC"<74=7,?J",-:"'4")7%,'%","

F7,?%E47."'4",((%(("E*9)*"@ABC",<<39),'94-("E4&3:"5%('"F9'"9-","?4593%"F47?,'G""

H*%(%"7%)4??%-:,'94-("F47"54'*"<47'94-("4F"'*%"<74I%)'"E%7%")4?<3%'%:"E9'*"

'*%",((9(',-)%"4F"?,->"<%4<3%",'"$%&'()*%"+,-.G"H*9(")*,<'%7"%[<3,9-("'*%"

7%(&3'("4F"'*%"'E4"<,7'("4F"'*%"<74I%)'G""

4.1 Financial Metrics and Industry Best Practices 

H*9("<47'94-"4F"'*%"6SA"7%k&%('%:"'*,'",-"9-:&('7>"5%('"<7,)'9)%("7%;9%E"5%"

)4-:&)'%:"5,(%:"4-"$%&'()*%"+,-.i("W+6(J",-:"'*,'","7%;9%E"4F"'*%")*,-=%("9-"

F9-,-)9,3"7%=&3,'94-("5%"<%7F47?%:G"+%F47%"'*%"<74I%)'"E,("-,774E%:":4E-"'4"

'*%"W+6(J"'*%"'%,?"F97('")4-(9:%7%:"*4E"@ABC"89-,-)%"?9=*'"*%3<"89-,-)%"

$97%)'47(D6,-,=%7(J",-:"9-'%7;9%E%:"'E4"8$(G"@-)%"'*%"F4)&("4F"'*%"<74I%)'"E,("

:%'%7?9-%:"'4"9-)3&:%"4-3>"'*%"W,3&%"+,(%:"6%'79)(J"'*%"'%,?"5%=,-",-"9-:&('7>"

5%('"<7,)'9)%("7%;9%E"4F"'E%3;%"$%&'()*%"+,-.")4?<%'9'47("'4":%'%7?9-%"E*9)*"

4F"'*%")4?<%'9'47(":%<%-:"4-"(9?93,7"?%'79)(G"H*%"F4334E9-="(%)'94-("7%<7%(%-'"

'*%"7%(&3'("4F"'*%"E47.":4-%"'4"(,'9(F>"'*4(%"45I%)'9;%(G"



CONFIDENTIAL: Deutsche Bank 
   

Kd"

4.1.1 FD Agenda and FD Interview 

H4"%-,53%"@ABC"89-,-)%"'4"(&<<47'"'*%"89-,-)%"$97%)'47D6,-,=%7"743%J"

&-:%7(',-:9-="'*%"7%(<4-(95939'9%("4F","'><9),3"89-,-)%"$97%)'47D6,-,=%7"E,("
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4.1.2 Value Based Management  
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Metric 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4.1.3 Industry Best Practices Review  
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)4?<,->"(&<%7;9(%:"5>"'*%"8%:%7,3"X%(%7;%"9F"'*%")4?<,->")%,(%("'4"5%","5,-."

*43:9-=")4?<,->G"H*%"'*7%(*43:"F47"F%:%7,3"7%=&3,'94-"4F"F9-,-)9,3")4?<,-9%("E,("

,3(4"9-)7%,(%:",(","7%(&3'"4F"'*9("B)'l"9F","F9-,-)9,3")4?<,->"*,(",((%'("4;%7"'E%-'>b

F9;%"?93394-J"'*%>"-4E"?&('"(&5?9'"'4"F%:%7,3"4;%7(9=*'",-:"7%=&3,'94-",-:"?&('"

7%=9('%7"E9'*"'*%"QP0G""

"
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^d"

H*%"B)'",3(4"F4)&(%("4-"7%E47.9-="'*%"9-F3&%-)%"4F")7%:9'"7,'9-=("9-"'*%"F9-,-)9,3"

(>('%?G"H*%"E79'%7("4F"'*%"3%=9(3,'94-"E,-'%:"'4":%)7%,(%"7%39,-)%"4-")7%:9'"7,'9-=(G"

H*%"7%(&3'9-="3,E("9-)3&:%"-&339F>9-="X&3%"ZK]g=h"4F"'*%"Q%)&79'9%("B)'"4F"!eKKG"H*9(J"

,("E%33",("'*%"-%E"@FF9)%"4F"07%:9'"X,'9-=("E933"=9;%"'*%"QP0"?47%",&'*479'>"4;%7"

)7%:9'"7,'9-=",=%-)9%(G"H*%"QP0"),-"-4E":%7%=9('%7",-",=%-)>"F47"<74;9:9-="5,:"

7,'9-=(J"(4?%'*9-="'*,'"<7%;94&(3>"E,("?47%":9FF9)&3'"'4":4G"H4"%-(&7%"'*,'"7,'9-="

,=%-)9%(",7%"<&539(*9-="'*%"?4('",))&7,'%"9-F47?,'94-J"'*%7%",7%",::9'94-,3"

7%=&3,'94-("7%k&979-="'*,'"7,'9-=(",-,3>('("<,(("k&,39F>9-="%[,?(G""

H*%"$4::b87,-."89-,-)9,3"C%=9(3,'94-",3(4"('7%-='*%-("'*%"%FF%)'"4F"<7%;94&("

3%=9(3,'94-G"H*%"?%,(&7%("9-)3&:%",-"9-)7%,(%:"39,5939'>"F47"('4).*43:%7(",=,9-('"

,=%-)9%(G"6,->",::9'94-,3"<%-,3'9%("F47"3%-:%7("*,;%"5%%-"E79''%-"9-'4"'*9("B)'J"9-",-"

%FF47'"'4"<74'%)'")4-(&?%7("F74?"'*%"7%<%7)&((94-("4F"5,:":%,3(G"@-%"?%,(&7%"

(<%)9F9%("'*,'"5,:",)'47(J"g:%F9-%:",(",->"<%7(4-"E9'*","(%)&79'>"F939-="F%34->"

)4-;9)'94-J"47"9("5,77%:"F74?",((4)9,'94-"E9'*"7%=&3,'%:"%-'9'9%("5%),&(%"4F"F7,&:J"47"

E*4"*,(";943,'%:",->"F7,&:"47"?,-9<&3,'94-"3,Eh"),--4'"<,7'9)9<,'%"9-"4FF%79-="

(%)&79'9%("47"4'*%7"F9-,-)9,3"9-('7&?%-'(G"H*%"QP0"%-F47)%?%-'"*,(",3(4"5%%-"

('7%-='*%-%:J"5>"9-)7%,(9-="?4-%',7>"<%-,3'9%(J"%[<,-:%:"F%:%7,3"I&79(:9)'94-J",-:"

%[<,-:%:"39,5939'>"&-:%7"(%)'94-"#d"4F"'*%"P[)*,-=%"B)'G""

1-",::9'94-"'4"7%(%,7)*9-="'*%"$4::b87,-."R,33"Q'7%%'"X%F47?",-:"04-(&?%7"

A74'%)'94-"B)'J"'*%"&<)4?9-="+,(%3"B))47:("E%7%"7%(%,7)*%:G"+,(%3"111"9(","(%'"4F"

7%F47?"?%,(&7%("9-'%-:%:"'4"9?<74;%"'*%"('7%-='*",-:"9-'%=79'>"4F"5,-.9-="

9-:&('7>"7%=&3,'94-(G"H*%"?%,(&7%(",7%"5%9-=":%;%34<%:"5>"'*%"+,(%3"04??9''%%"4-"
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+,-.9-="Q&<%7;9(94-G"H*%"04??9''%%"<&539(*%:"<74<4(,3("F47"E*,'"+,(%3"111")4&3:"

5%"%[<%)'%:"'4",::7%(("9-"$%)%?5%7"#ddeG"H*%":4)&?%-'("<&539(*%:"(9-)%"*,;%"

9-:9),'%:"?47%"(<%)9F9)")*,-=%("'4"F9-,-)9,3"7%=&3,'47>"7%F47?G"H*%"(<%)9F9)"

<7453%?("'*%"7%F47?(",::7%(("9-)3&:%"9?<74;9-="'*%"5,-.9-="9-:&('7>i(",5939'>"'4"

7%)4;%7"F74?"(*4).("g(&)*",("'*%"#ddf")79(9(hJ",-:"9?<74;9-="'*%"79(."?,-,=%?%-'"

E9'*9-"5,-.(",-:"=4;%7-,-)%"4F"79(."?,-,=%?%-'"F74?"7%=&3,'47>",=%-)9%(G"H4"

,))4?<39(*"'*9(J"'*%7%",7%","?&3'9'&:%"4F"<74<4(%:")*,-=%(G"

H*%"+,(%3"04??9''%%"9("<74<4(9-="-%E":%F9-9'94-("4F"),<9',3"g'4"%[)3&:%"%3%?%-'("

'*,'"?,>"*,;%"<7%;94&(3>"5%%-",))%<'%:"&-:%7"+,(%3"11hG"+,(%3"11"*,("5%%-")79'9)9V%:"

F47"*,;9-=",334E%:"9-,:%k&,'%"),<9',3"5>"<%7?9''9-="k&%('94-,53%":%:&)'94-("9-"'*%"

),3)&3,'94-"4F"),<9',3G"H*%"7%(&3'9-="(9'&,'94-")4&3:",334E"5,-.("'4"(*4E"('74-="

),<9',3"7,'94(",-:"('933"*,;%"39?9'%:"',-=953%")4??4-"%k&9'>G"1'"9("%('9?,'%:"'*,'"I&('"

5>"7%:%F9-9-="),<9',3"'4"%39?9-,'%"(4?%"4F"'*%(%"9((&%(J"),<9',3"7,'94("E933"5%"

(9=-9F9),-'3>"('7%-='*%-%:G"1-"47:%7"'4"7%(43;%"'*9(J"'*%"-%E":%F9-9'94-"4F"),<9',3"

9-)3&:%("'*%"F4334E9-="('9<&3,'94-(l""

• U4"=44:E933":%:&)'94-("

• U4"?9-479'>"9-'%7%('",("%k&9'>":%:&)'94-"g9-"%;%-'"4F","',.%b4;%7J"-%'"9-)4?%"""
4F"K7:"<,7'>"?9-479'9%("),-i'"5%"7%',9-%:",(")4??4-"%k&9'>h"

• $%F%77%:"',[",((%'("),-"4-3>"5%":%:&)'%:"9F"'*%>":%<%-:"4-"'*%"F&'&7%"
7%,39V,'94-"4F"<74F9'("

• U4":%:&)'94-("4F"5,-."9-;%('?%-'("9-"4E-"(*,7%("

• U4":%:&)'94-("4F"5,-."9-;%('?%-'("9-"4'*%7"5,-.("

"
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H*%"+,(%3"04??9''%%"9(",3(4",''%?<'9-="'4"9-)7%,(%"'*%"79(.")4;%7,=%"4F"'*%"),<9',3"

F7,?%E47.G""H*9(")4-(9('("4F"('7%-='*%-9-="'*%"),<9',3"7%k&97%?%-'("F47"

)4&-'%7<,7'>")7%:9'"79(."%[<4(&7%("F74?":%79;,'9;%(J"7%<4(J",-:"(%)&79'9%("F9-,-)9-="

,)'9;9'9%(G"H*%"+,(%3"111"B))47:("E933",3(4"?,-:,'%"'*,'"5,-.("5&93:"&<"),<9',3"5&FF%7(J"

5>"7%k&979-=","3,7=%7"?9-9?&?"7,'94G"B::9'94-,33>J"'*%",))47:(",7%"&<:,'9-="'*%"

?9-9?&?"39k&9:9'>"(',-:,7:G"89-,33>J"'*%"04??9''%%"9("9-'74:&)9-=","3%;%7,=%"7,'94G""

H*%(%"-%E":%F9-9'94-(J"=&9:%39-%(",-:"7%)4??%-:,'94-("F47"),<9',3"7,'94(J"79(."

)4;%7,=%J"39k&9:9'>",-:"3%;%7,=%",7%"-4'"59-:9-="3%=9(3,'94-"'*%?(%3;%(J",("'*%"+,(%3"

04??9''%%"9("-4'","7%=&3,'47>"54:>G"1-('%,:J"'*%(%"7%)4??%-:,'94-(",-:":%F9-9'94-("

,7%")7%,'%:"'4=%'*%7"5>"'*%")%-'7,3"5,-."=4;%7-47("9-"47:%7"'4"<74?4'%"&-9F47?"

3%=9(3,'9;%")4;%7,=%G"1-:9;9:&,3")4&-'79%(",7%"%-)4&7,=%:"'4",:4<'"'*%(%"?%,(&7%("9-"

E,>("'*,'"5%('"F9'"'*%97"4E-"7%=&3,'47>",-:"F9-,-)9,3"(>('%?G"c4E%;%7J"5%),&(%"

'*%(%"=&9:%39-%(",7%"?%,-'"'4"5%",:4<'%:",(",-"9-'%7-,'94-,3"(',-:,7:J"9'"9("<7&:%-'"

F47"5,-.("'4",:4<'"'*%(%"(',-:,7:("4-"'*%97"4E-G""

H*%"7%;9%E"4F"'*%"-%E"7%=&3,'94-("9-:9),'%:"'*,'"'*%"<79?,7>"9?<,)'"4-"F9-,-)9,3"

?%'79)("E933"5%"9-"'*%"7%=&3,'47>")4-('7,9-'("7,'94(j"'*%"H9%7b!"0,<9',3"X,'94J"

C%;%7,=%"7,'94J",-:"C9k&9:9'>"7,'94G""

4.2 Mobile OPAL design  

H*%"F4334E9-="(%)'94-(")4-',9-"'*%"7%(&3'("F74?"'*%"(%)4-:"<,7'"4F"'*%"6SA"<74I%)'J"

'4"7%(%,7)*"7%k&97%?%-'("F47"%-,539-="@ABC"89-,-)%"'4"7&-"4-","?4593%":%;9)%G"H*%"

(%)'94-(":%()795%"E*9)*":%;%34<9-="<3,'F47?("E4&3:"5%"'*%"5%('"F9'J"*4E"'4"
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^K"

:%'%7?9-%"E*9)*",<<39),'94-(",7%"9:%,3"F47","?4593%":%;9)%J",-:"*4E"'4":%(9=-"F47"

4<'9?,3"&(,5939'>G""

4.2.1 Platform Comparison 

1-"'*%"E473:"4F"(4F'E,7%":%;%34<?%-'J","=44:":%;%34<9-="<3,'F47?"?%,-("?&3'9<3%"

F&-)'94-,39'9%(J"=7%,'")4:9-="%-;974-?%-'",-:"%,(>"&(,5939'>G"R9'*","=44:":%;%34<9-="

<3,'F47?J",":%;%34<%7"47",":%;%34<9-="'%,?"),-"(*47'%-"'*%"'9?%39-%"4F"<74:&)'94-J"

(9?<39F>"'*%"47=,-9V,'94-"4F"7%(4&7)%(",-:"9?<74;%"'*%"k&,39'>"4F"F9-,3"<74:&)'G"

H*%7%F47%J"9'"9(";%7>"9?<47',-'"'4")*44(%","(&9',53%":%;%34<9-="<3,'F47?G"1-"

<,7'9)&3,7J")74((")4?<939-=":%;%34<9-="<3,'F47?(",7%"%(<%)9,33>"4F"9-'%7%('"F47"

:%;%34<9-="64593%"@ABCG"BF'%7"(4?%"4-39-%"7%(%,7)*J"F4&7"<3,'F47?("E%7%")*4(%-",("

),-:9:,'%("F47":%',93%:")4?<,79(4-l"A*4-%2,<J"B<<)%3%7,'47"H9',-9&?J"S'",-:"

B:45%"83,(*"0Q\G"c4E%;%7J"B:45%"83,(*"0Q\"E,("%[)3&:%:"F74?")4?<,79(4-"

5%),&(%"9'"E,(":9()4;%7%:"'*,'"'*%"B<<3%"Q$_"39)%-(%",=7%%?%-'"KGKG!"%[<39)9'3>"

<74*959'("'*%"&(%"4F"B:45%"83,(*"F47"9@Q",<<39),'94-":%;%34<?%-'G"

H4")4?<,7%"'*%"'*7%%"7%?,9-9-=")74((")4?<939-="<3,'F47?(J"'*%"F4334E9-=")79'%79,"

E%7%")4-(9:%7%:l"

• 04:9-="3,-=&,=%"F47":%;%34<?%-'"

• Q&<<47'%:"<3,'F47?("'4"E*9)*"(4&7)%")4:%"9(")74((")4?<93%:"

• X%3,'9;%"('7%-='*(",-:"E%,.-%((%("
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^Z"

H*%")4:9-="3,-=&,=%",-:"(&<<47'%:"<3,'F47?("E%7%"F4&-:":97%)'3>"4-"'*%"4FF9)9,3"

(9'%("4F"%,)*")74((")4?<939-="<3,'F47?G"H*%97"7%3,'9;%"('7%-='*(",-:"E%,.-%(("E%7%"

,-,3>V%:"5,(%:"4-")&77%-'"9-:&('7>":9()&((94-",-:"<7,)'9)%(G"

1-"S'J"0rr"9("&(%:",(","(',-:,7:"3,-=&,=%"'4")7%,'%"<74I%)'(",-:"'4":%<34>"'*%"S'"

F7,?%E47.G"R9'*"'*%"<74;9:%:"0rr")3,(("3957,7>J","0rr"<74=7,??%7"),-",))%((",-"

%['%-(9;%"(%'"4F"<4E%7F&3"BA1(J"E*9)*"),-"5%"&(%:"'4"5&93:",:;,-)%:",<<39),'94-("

E9'*"3%(("'9?%",-:"%FF47'G"1-",::9'94-"'4"'*%"0rrJ",":%;%34<%7"),-",3(4"&(%"4'*%7"

3,-=&,=%("9-)3&:9-="B:,J"A,(),3J"A%73J"AcAJ"A>'*4-J"X&5>",-:"O,;,J"5>"&(9-="'*%"

3,-=&,=%"59-:9-="'%)*-9k&%G"847"%[,?<3%J"A>S'"59-:9-="<74;9:%(":%;%34<%7("E9'*"

'*%",5939'>"'4"<74=7,?"9-"A>'*4-J"E*93%"('933"*,;9-=",))%(("'4",33"4F"'*%"F&-)'94-,39'9%("

4FF%7%:"5>"S'G"Q4?%"4'*%7"<4<&3,7"%[,?<3%("9-)3&:%"S'"O,?59"F47"59-:9-="S'"'4"O,;,"

,-:"S'X&5>"F47"59-:9-="S'"'4"X&5>G"

a-39.%"S'J"54'*"A*4-%2,<",-:"B<<)%3%7,'47"H9',-9&?"%?<34>"E%5b:%;%34<9-="

'%)*-9k&%("(&)*",("O,;,Q)79<'J"cH6CJ",-:"0QQ",("'*%"?,9-":%;%34<9-=")4:%G"H*9("

,334E(","E%5":%;%34<%7"'4"%,(93>",<<3>"'*%97"E%5":%;%34<9-="(.933("'4":%;%34<9-="

?4593%",<<39),'94-("&(9-="'*%(%"'E4"<3,'F47?(G"

R9'*"0rr",("'*%"?,9-")4:9-="3,-=&,=%J",-:"4FF%79-="?&3'9<3%"3,-=&,=%"59-:9-="

)*49)%(J"S'"9(",))%((953%"'4"?47%"<4'%-'9,3":%;%34<%7(G"64('"E%5":%;%34<%7("E*4",7%"

&(9-="O,;,Q)79<'",-:"cH6C","34'J"*4E%;%7J"E4&3:"F,;47"A*4-%2,<",-:"B<<)%3%7,'47"

H9',-9&?"4;%7"S'",("'*%"?,9-":%;%34<9-="<3,'F47?G"
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@F")4&7(%J"9'"E4&3:"5%"9:%,3"'4"*,;%"?47%"(&<<47'%:"<3,'F47?(J",("34-=",("'*%"k&,39'>"

4F"<74:&)%:",<<39),'94-("9("-4'")4?<74?9(%:G"B'"'*9("'9?%J"U4.9,"S'"4FF9)9,33>"

(&<<47'("?4593%",<<39),'94-":%;%34<?%-'"F47"Q>?59,-J"6%%24J"6,%?4"\",-:"

R9-:4E("0PD64593%G"gU4.9,"044<%7,'94-J"#d!dh"c4E%;%7J"(9-)%"U4.9,"?,:%"S'"

4<%-"(4&7)%"'4"'*%")4??&-9'>J"'*%7%"*,;%"5%%-";,794&("%['%7-,3"<,7'9%("E47.9-="4-"

S'"<47'9-="<74I%)'(G"H*%(%"'*97:b<,7'>"<47'9-="<74I%)'("?,>"('933"5%"9-)4?<3%'%",-:"

-4'"F&33>"F&-)'94-9-=",'"'*9("'9?%J"5&'"E9'*"?47%"'9?%",-:"%FF47'J":%;%34<%7(")4&3:"

<4'%-'9,33>":%<34>"S'"F47"B?,V4-"_9-:3%"$XJ"P?5%::%:"C9-&[J"B-:749:",-:"9@QG"H*9("

<47'7,>("B<<)%3%7,'47"H9',-9&?",-:"A*4-%2,<"9-","-%=,'9;%"39=*'G"B<<)%3%7,'47"

H9',-9&?"(&<<47'("4-3>"9A*4-%"47"9A,:J"B-:749:",-:","5%',";%7(94-"4F"+3,).+%77>J"

gB<<)%3%7,'47"1-)GJ"#d!dh",-:"A*4-%2,<"(&<<47'("9A*4-%"47"9A,:J"B-:749:J"A,3?J"

Q>?59,-J"6,%?4J"R9-:4E("64593%",-:"+3,).+%77>G"gQ',7.J"#d!dh"1F"=49-="4-3>"5>"

'*%"-&?5%7"4F"<3,'F47?("(&<<47'%:J"S'",-:"A*4-%2,<")4?%"4&'"(9=-9F9),-'3>",*%,:"

4F"B<<)%3%7,'47"H9',-9&?G"

B("'*%"()4<%"4F"'*9("<74I%)'"E,("39?9'%:"'4"9@QJ"B-:749:",-:"+3,).+%77>"]J"E9'*"9@Q"

=9;%-"*9=*%('"<79479'>J"'*%",-,3>(9("4F"7%3,'9;%"('7%-='*(",-:"E%,.-%(("4F"'*%(%"

:%;%34<9-="<3,'F47?("E,(")4-)%-'7,'%:",74&-:"(&<<47'"F47":%;%34<?%-'"4F",-"9@Q"

,<<39),'94-G"H*%"'*7%%"<3,'F47?(",33"*,;%"'*%97"('74-=",-:"E%,."<49-'(J"E*%-","E9:%"

7,-=%"4F",5939'9%("9(")4-(9:%7%:G"c4E%;%7J"9-('%,:"4F":%;%34<9-=",")4?<7%*%-(9;%"

)4?<,79(4-J"'*%",-,3>(9("F4)&(%:"4-"'*%"'*7%%")79'%79,"9-"'*%"F4334E9-="39('G"

!G Support for iOS development:"0&77%-'3>"S'":4%("-4'"4FF9)9,33>"(&<<47'"9A*4-%"47"

9A,:"<47'9-=">%'G"P;%-"'*4&=*"'*%7%"9(","'*97:"<,7'>":%;%34<9-="'%,?"E47.9-="4-"
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,"S'b9A*4-%"<74I%)'J"-4"%[,?9-,'94-"4F"'*,'"<74I%)'")4:%"*,("5%":4-%",-:"'*%"

)4:%"),--4'"5%"=&,7,-'%%:"'4"5%")4?<,'953%G"A*4-%2,<"*,("5%''%7"(&<<47'"F47"

9@Q",<<39),'94-":%;%34<?%-'J",-:"(&<<47'(")74((")4?<939-="'4"9A*4-%"

,<<39),'94-G"B<<)%3%7,'47"H9',-9&?"(&<<47'("54'*"'*%"9A*4-%",-:"9A,:G"B'"'*9("

'9?%J",?4-=")4?<,7%:"<3,'F47?(J"B<<)%3%7,'47"H9',-9&?"<74;9:%("'*%"5%('"

)4?<,'95939'>"F47"9A,:(G""

#G The quantity and quality of available APIs:"B3'*4&=*"S'"<74;9:%("'*%"79)*%('"

(%'"4F"BA1("F47",<<39),'94-":%;%34<?%-'J"?,->"4F"'*%?",7%"',7=%'%:",'":%(.'4<"

(4F'E,7%":%;%34<?%-'G"H*9("&-:%7?9-%("S'i("<4'%-'9,3"'4"5%"&(%:"'4":%;%34<"9@Q"

,<<39),'94-(G"04?<,79-="A*4-%2,<",-:"B<<)%3%7,'47"H9',-9&?J"'*%"3,''%7"

<74;9:%("#\"?4:&3%(J"^K"45I%)'(J"^#d"?%'*4:(",-:"!fK#"<74<%7'9%("9-"9'(".%>"

BA1("9-"'*%"3,'%('"?4593%";%7(94-"!GZGH*9("9("(9=-9F9),-'3>"?47%"'*,-"A*4-%2,<G"

8&7'*%7?47%J"'*74&=*"7%)%-'">%,7(i":%;%34<?%-'J"B<<)%3%7,'47"H9',-9&?"*,("

%;43;%:"9-'4",":%:9),'%:")74((")4?<939-="<3,'F47?"F47"9@Q",-:"B-:749:J"%[<4(9-="

:%;%34<%7("'4"?,->"-,'9;%"BA1("<74;9:%:"5>"9@Q",-:"B-:749:"Q$_(G"A74;9:9-="

-,'9;%"BA1",))%(("'4":%;%34<%7("%-,53%("'*%?"'4"5&93:",<<39),'94-("E9'*","?47%"

-,'9;%"4&'344.J",-:"5%''%7"<%7F47?,-)%G"1-")4-'7,('"'4"B<<)%3%7,'47J"A*4-%2,<i("

('7%-='*"*,("5%%-"'4"<74;9:%"?47%"(&<<47'%:"?4593%"<3,'F47?(J"E*9)*"*,("

39?9'%:"9'(":%:9),'94-"'4",->"(<%)9F9)"4-%"4F"'*%?G"B-4'*%7":9FF%7%-)%"5%'E%%-"

'*%"'E4"<3,'F47?("9("'*%":%=7%%"4F"579:=9-="F74?"'*%97"BA1("'4"-,'9;%"BA1(J"E*%7%"

579:=9-="9("'*%"4-%"'4"4-%"?,<<9-="<74)%(("'*,'"?,<("<3,'F47?"<74;9:%:"BA1("'4"

-,'9;%"BA1(""H4"5%''%7"&'939V%"-,'9;%"7%(4&7)%("4-"'*%":%;9)%(J"B<<)%3%7,'47"

H9',-9&?"4FF%7("?47%"579:=9-=",-:")4?<93%("'*%"O,;,Q)79<'")4:%"9-'4","-,'9;%"



CONFIDENTIAL: Deutsche Bank 
   

^^"

,<<39),'94-G"a(9-="'*9(",<<74,)*J"'*%"F9-,3",<<39),'94-"9("'9%:")34(%7"'4"'*%":%;9)%"

*,7:E,7%"3,>%7G"A*4-%2,<J"*4E%;%7J"&(%("3%(("579:=9-="F47"5&93:9-="'*%"

,<<39),'94-G"1-('%,:J"9'")7%,'%(","-,'9;%"E7,<<%7",74&-:"'*%"<74:&)%:",<<39),'94-"

'*,'"?,.%("9'"344."39.%","-,'9;%",<<39),'94-J"5&'"9-(9:%"9'"('933"7%39%("4-"E%5"

(&<<47'("(&)*",("cH6CG"

KG Developing Environment: S'"9("'*%"4-3>"<3,'F47?"'*,'")4?%("E9'*",-"1$P"F47"

%:9'9-=",-:"?,-9<&3,'9-="F93%(":97%)'3>"E9'*9-"'*%"<3,'F47?G"A*4-%2,<",-:"

B<<)%3%7,'47"H9',-9&?":4"-4'"9-)3&:%",-"1$PG"B(","7%(&3'J":%;%34<%7("-%%:"'4"F9-:"

'*%97"4E-")4:%"%:9'47("F47"<74=7,??9-=J",-:"'*%"7%(4&7)%"47=,-9V,'94-"),-"4-3>"

5%":4-%"?,-&,33>"5>",77,-=9-="F93%("9-"'*%"(4&7)%":97%)'47>G""U%;%7'*%3%(("'*%7%"

,7%"?,->"<4<&3,7"F7%%"%:9'47("F47"%:9'9-="O,;,Q)79<'",-:"cH6C"F93%(J"(&)*",("

$,(*)4:%"9-"6,)"47"U4'%<,:rr"9-"R9-:4E(G"B3'*4&=*"-4'"9:%,3J":%;%34<%7("),-"

k&9).3>"=%'"&(%:"'4"4-%"F,;479'%"%:9'47J",-:"(4?%'9?%("%;%-"<7%F%7"9'"'4","5&93'b9-"

1$PG"

04-(9:%79-=",33"4F"'*%",54;%")79'%79,J"9'"(%%?("'*,'"S'"?,>"-4'"5%","=44:"),-:9:,'%"

F47":%;%34<9-="?4593%",<<39),'94-("F47"B-:749:J"+3,).+%77>",-:"9@QG"H*9("?,>"

)*,-=%"9F"9-"'*%"F&'&7%"9'"F&33>"(&<<47'("<47'9-="'4"9@Q",-:"B-:749:G"04-(9:%79-="

A*4-%2,<i("<%7F47?,-)%J"%;%-"'*4&=*"9'"(&<<47'(",33"'*7%%"<3,'F47?(J"'*%"3,)."4F"

(<%)9F9)":%:9),'94-"'4",->"4-%"4F"'*%?"E%,.%-("9'(",5939'>"'4")7%,'%"<&7%"-,'9;%b39.%"

,<<39),'94-(G"B'"'*9("'9?%J"H9',-9&?"?,>"5%"5%('"(&9'%:"F47"'*%"<&7<4(%"4F"64593%"

@ABC":%;%34<?%-'"F47"$%&'()*%"+,-.G""H9',-9&?"9(",3(4")&77%-'3>"?47%"F,;47%:"

,?4-="E%5":%;%34<%7("E*4",7%"9-'%7%('%:"9-":%;%34<9-=",<<39),'94-("F47"B-:749:J"
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+3,).+%77>"47"9@Q"(>('%?(G" H*%")4?<,79(4-"9-F47?,'94-"),-"5%"(&??,79V%:"9-"'*%"

F4334E9-=")*,7'(l"

 
Supported Platforms 

  
Cross 

Compiling 
Platforms 

iPhone iPad Android Blackberry Symbian Maemo 
Windows 
Mobile 

Qt X*  X* X X X X* 

Titanium X X X X**    

PhoneGap X X X X X X X 

* Not fully supported, third party development.  
** Beta version 
 
 

Cross 
Compiling 
Platforms 

 
Developing Languages 

Qt C++, Java, Ruby and other languages* 

Titanium JavaScript, HTML, CSS 

PhoneGap JavaScript, HTML, CSS 

* Developers can use various languages by using the language binding technique. 
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Relative Strengths and Weaknesses 
  

Cross 
Compiling 
Platforms Pros Cons 

Qt 
• A4E%7F&3",-:"

)4?<7%*%-(9;%"BA1("
• 8&33"F%,'&7%:"1$P"

• C,)."4F"(&<<47'"F47"9@Q"
:%;9)%("

Titanium 
• 647%":%:9),'%:"BA1("
• A74:&)%("?47%"-,'9;%"39.%"

,<<("

• A3,'F47?b(<%)9F9)"BA1("
• Q&<<47'("4-3>"'E4"

<3,'F47?("

PhoneGap 
• Q&<<47'("?47%":%;9)%("
• 647%"=%-%79)"BA1("

• C,)."4F":%:9),'94-"
• 2%-%7,33>"E47(%",<<"

k&,39'>"
"

4.2.2 Framework to Evaluate Applications 

 

H*74&=*4&'"'*%"(4F'E,7%":%;%34<?%-'"39F%")>)3%J"Q4F'E,7%"S&,39'>"B((&7,-)%"gQSBh"

9(";9',33>"9?<47',-'G"B34-="E9'*"Q4F'E,7%"S&,39'>"04-'743"gQS0hJ"'4=%'*%7"'*%>"

<74;9:%","(%'"4F")4?<7%*%-(9;%"'%('9-=",-:"9?<74;%?%-'"<74)%:&7%("'4"%-(&7%"'*%"

k&,39'>"4F"'*%"(4F'E,7%G"$&79-="'*%":%;%34<?%-'"4F"64593%"@ABC",<<39),'94-(J","

F7,?%E47."F47",((%((9-="%[9('9-=",-:"-%E"7%k&97%?%-'(")4&3:"*%3<"7%9-F47)%"'*%"

%-'97%"QSB",-:"QS0")>)3%(G"H*%",((%((?%-'"F7,?%E47.":%;%34<%:"F47"64593%"@ABC"

E,("%(',539(*%:"E9'*"'E4"F4)&(%(G"@-%"(%'("=&9:%39-%("F47"?47%"=%-%7,3",<<39),'94-(J"

,-:"'*%"4'*%7"9(","(<%)9F9)",-,3>(9("F47"<74:&)'9;9'>",<<39),'94-(G""

+>"('&:>9-="'*%"c&?,-"1-'%7F,)%"2&9:%39-%("<74;9:%:"5>"B<<3%"1-)G",-:"7%(%,7)*9-="

)4??4-"9-:&('7>"<7,)'9)%(J"'*%"F4334E9-="=&9:%39-%("E%7%":%;%34<%:"F47"=%-%7,3"

,<<39),'94-(G 



CONFIDENTIAL: Deutsche Bank 
   

fd"

Recommended features: 

!" #$%&'%'()*+,$%-,./0"1-'&9'9;%")4-'743"?%,-("'*,'"'*%",<<%,7,-)%"4F",")4-'743"9'%?"

4-"'*%"()7%%-",<<74<79,'%3>"9-:9),'%("9'(",)'&,3"F&-)'94-G"847"%[,?<3%J","5&''4-"

E4&3:",334E"',<<9-=J",-:","<,7'9,3";9%E":9(<3,>"E4&3:",334E"()74339-="'4";9%E"'*%"

7%('"4F"'*%"()7%%-G"

1" 2)a.*%'4)*5))67a+80"1-",33"(9'&,'94-(J",-",<<39),'94-"(*4&3:"<74;9:%"&(%7("E9'*"

<74?<'"F%%:5,).J"<,7'9)&3,73>"9-","?4593%"%-;974-?%-'G"B"&(%7"?9=*'"k&9).3>"

34(%"<,'9%-)%",-:"(E9')*"'4"(4?%'*9-="%3(%"&-3%(("'*%>",7%"=%''9-="F%%:5,)."F74?"

'*%",<<39),'94-G"

9" :,$/'/%)$%*;'%<*=pp.)*6)5a&.%*5&$+%',$/0"1?<3%?%-'9-="F&-)'94-("'*,'",7%"

)4-(9('%-'"E9'*"B<<3%i("479=9-,3":%(9=-"),-"(*47'%-","&(%7(i"3%,7-9-=")&7;%J",("

'*%>"E4&3:",37%,:>".-4E"E*,'"'4":4"E9'*"'*%"=9;%-")4-'743"9'%?(G"847"%[,?<3%J"

E9'*"'*%"LrM"5&''4-J"-%E"&(%7("E4&3:".-4E"9??%:9,'%3>"'*,'"'*%>"),-",::"-%E"

9'%?"'4"'*%"%[9('9-="(%''9-=G"

?" @'$'4'A)*%<)*$&47)-*,5*a(a'.a7.)*+,$%-,.*+<,'+)/0*1-('%,:"4F"'7>9-="'4"5&93:","

<4E%7F&3",<<39),'94-"E9'*";,794&(")4-'743"(&<<47'(J","?9-9?,3"-&?5%7"4F"

)*49)%("9-"F,)'"E4&3:"E47."5%''%7"4-","?4593%":%;9)%G"H*9("9("5%),&(%"F%E%7"

)4-'743")*49)%("),-"7%:&)%"'*%"'9?%"9'"',.%("'4":%)9:%"E*9)*")4-'743"?4:%3"'4"&(%"

E*%-"'*%>"(*,7%"(9?93,7"F&-)'94-,39'9%(",-:"9'",3(4"(,;%("<7%)94&("()7%%-"(<,)%"

4-","?4593%":%;9)%G"

B" #4p.)4)$%*app-,p-'a%)*&/)-*C)/%&-)*'$%)-a+%',$/0*H*%7%"?,->"=%('&7%"9-'%7,)'94-"

?4:%3("<74;9:%:"5>"'*%"?&3'9b'4&)*"()7%%-G"1'"9(")79'9),3"'4"9?<3%?%-'"'*%(%"

F&-)'94-(",<<74<79,'%3>G"H*%"F4334E9-=")*,7'":%()795%("'*%(%"9-"=7%,'%7":%',93G*



CONFIDENTIAL: Deutsche Bank 
   

f!"

2%('&7%(" B)'94-"

H,<" H4"<7%(("47"(%3%)'",")4-'743"47"9'%?"g,-,34=4&("'4"(9-=3%"?4&(%")39).h"

$7,=" H4"()7433"47"<,-"

839)." H4"()7433"47"<,-"k&9).3>"

QE9<%" 1-","',53%b;9%E"74EJ"'4"7%;%,3"'*%":%3%'%"5&''4-"

$4&53%"',<" H4"V44?"9-",-:")%-'%7j"H4"V44?"4&'"9F",37%,:>"V44?%:"9-"

A9-)*"4<%-" H4"V44?"9-"

A9-)*")34(%" H4"V44?"4&'"

H4&)*"`"*43:" 1-",-"%:9',53%"'%['J"'4":9(<3,>","?,=-9F9%:";9%E"F47")&7(47"<4(9'94-9-="

"

D" E-,('6)*p&/<*$,%'5'+a%',$0*A74;9:9-="<&(*"-4'9F9),'94-"E*%-":,',")*,-=%("47"-%E"

:,',"9(",;,93,53%"),-"?,.%"F%')*9-="9-F47?,'94-"?47%"%FF9)9%-'G"B"=44:"%[,?<3%"

4F"<&(*"-4'9F9),'94-"9("'*%"9A*4-%"8,)%544.",<<39),'94-J"E*9)*":9(<3,>(","-&?5%7"

4-"'*%"*4?%"()7%%-"9)4-"'4"9-:9),'%"'*%"-&?5%7"4F"-%E"7%k&%('(G""

F" G'$C)-%'pH/'A)*%a-C)%0*H7>"'4"?,.%",33",)'94-"',7=%'(",'"3%,('"'*%"(9V%"4F"F9-=%7'9<(G"

1F"'*%7%",7%"'44"?,->"9'%?("'4"F9'"4-"'*%"()7%%-"E9'*9-"7%,(4-J",334E9-=","

V44?9-="),<,5939'>"9("7%)4??%-:%:G"

I" J)*p-)pa-)6*%,*K&'%*a$6*-)/&4)*a%*a$L*%'4)0"B("?4593%":%;9)%(",7%"?4('3>"&(%:"9-"

,"?4;9-="(9'&,'94-J","&(%7")4&3:")34(%"'*%",<<39),'94-"9-","(&::%-":&%"'4"

&-%[<%)'%:"%;%-'("47",779;9-=",'":%('9-,'94-(G"H*%7%F47%J"'*%",<<39),'94-"(*4&3:"

5%"<7%<,7%:"'4")34(%"&<",-:"(,;%",33"-%)%((,7>":,',",'",->"'9?%G"
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M" Ha$6.)/*p<,$)*+a../0"847")%33"<*4-%(J",-",<<39),'94-"?&('"5%",53%"'4"*,-:3%"'*%"

9-'%77&<'94-"5>"<*4-%"),33("(?44'*3>J"E*%-"'*%",<<39),'94-"-%%:("'4"<,&(%",-:"

7%(&?%"9??%:9,'%3>",("'*%"),33")4?%("9-",-:"%-:(G"

Discouraged features: 

!" 2)K&'-)/*)O+)//'()*&/)-*%Lp'$C0*1-"=%-%7,3J"7%k&979-="'44"?&)*"&(%7"'%['"9-<&'"

?%,-("'*%",<<39),'94-"F,93("'4"&(%"'*%"?&3'9"'4&)*"9-'%7F,)%",<<74<79,'%3>G"Q9?<3%"

,)'94-("(&)*",("(E9<9-=",-:"',<<9-="4-","?&3'9"'4&)*"()7%%-",7%"?&)*"5%''%7"F47"

,"?4593%":%;9)%"'*,-"'%['"'><9-=G"

1" :,4p.)O*app.'+a%',$*.aL,&%0"B")4?<3%["3,>4&'")4&3:"F7&('7,'%","&(%7"9-"?,->"

E,>(G""H*%(%"9-)3&:%"9-)7%,(9-="-%E"&(%7(i"3%,7-9-=")&7;%",-:"E,('9-="&(%7(i"

'9?%"4-"F9-:9-=",-"9'%?"'*74&=*")4?<39),'%:"-,;9=,'94-G"

9" PO+)//'()*;a'%'$C*%'4)0"B(","?,''%7"4F"<%7F47?,-)%J",-",<<39),'94-"-%%:("'4"*,;%"

,"7%,(4-,53>"(*47'"7&--9-="'9?%G"+%9-="7%(<4-(9;%"9("%(<%)9,33>"9?<47',-'"F47"

?4593%",<<39),'94-(G"

?" Q)p-'()/*&/)-/*,5*%<)*+,$%-,.*,5*%<)*app.'+a%',$0"a(%7("F%%3"9-")4-'743"4F"'*%"

,<<39),'94-G"1'"9("*9=*3>"7%)4??%-:%:"'4"<74;9:%"&(%7("E9'*"?47%")4-'743"7,'*%7"

'*,-"3%((G"P[,?<3%("4F"<74;9:9-=","&(%7"?47%")4-'743"9-)3&:%",(.9-="F47"

)4-F97?,'94-"E*%-"<%7F47?9-="<4'%-'9,33>":,-=%74&(",)'94-(J"47"<74;9:9-="

%-4&=*"'9?%"'4"),-)%3",-",)'94-":&79-="'*%"<74)%((G"

B" :&/%,4'A)/*%<)*'$%)-5a+)*%,,*4&+<0"B3'*4&=*",")&('4?9V%:"9-'%7F,)%"?,>"4FF%7"

?47%"F3%[95939'>"F47"%,)*"9-:9;9:&,3"&(%7J"&-:&%")&('4?9V,'94-")4&3:"E,('%"&(%7(i"

'9?%",-:":9('7,)'"&(%7("F74?"F4)&("4-"'*%"?,9-"',(.G"



CONFIDENTIAL: Deutsche Bank 
   

fK"

D" R)+<$'+a.*Sa-C,$0"2%-%7,33>J"'%)*-9),3"I,7=4-"?,>"*,;%","-%=,'9;%"9?<,)'"4-","

&(%7(i"%[<%79%-)%G"O,7=4-"(*4&3:"5%",;49:%:"&-3%(("9'"9("F7%k&%-'3>"&(%:",-:"

&-,;49:,53%J"9-"E*9)*"),(%","(&??,79V%:"9-F4"<,=%"(*4&3:"5%"<74;9:%:G"

F" #--)C&.a-*/%a-%&p0"B->"%[<%79%-)%("'*,'")4&3:"*9-:%7"'*%",<<39),'94-"F74?"

(',7'9-="&<J"(&)*",("7%<%,'9-=",3%7'"?%((,=%(J"(*4&3:"5%",;49:%:G"

1-",::9'94-"'4"'*%",((%((9-="=&9:%39-%("F47"=%-%7,3",<<39),'94-(J"'*%7%",7%"(4?%"

=&9:%39-%("?47%",<<39),53%"4-3>"'4"<74:&)'9;9'>",<<39),'94-(J",(":%()795%:"5%34El"

Recommended features: 

!" E-,('6)/*p-)5)-)$+)*/)%%'$C0*B?4-="'*7%%"'><%("4F",<<39),'94-(J","<74:&)'9;9'>"

,<<39),'94-"9("'*%"?4('"39.%3>"'4"<74;9:%"<7%F%7%-)%"(%''9-="47")&('4?9V,'94-G"847"

%[,?<3%J"'*%"E%,'*%7",<<39),'94-",334E(","&(%7"'4")&('4?9V%"'*%")9'9%("E*4(%"

E%,'*%7"F47%),('(",7%"4F"9-'%7%('G"B<<3>9-="'4"64593%"@ABCJ"4-%"<4((95939'>"9("'*,'"

'*%"<7%F%7%-)%"(%''9-=")4&3:",334E"&(%7(")*44(%"E*,'"@ABC"F&-)'94-,39'>"'4"

:9(<3,>",&'4?,'9),33>"&<4-"4<%-"&<G"

1" G,+&/)/*,$*p-'4a-L*%a/80"1'"),-"5%"(4?%'9?%("'%?<'9-="'4"<74;9:%";,794&("

:%)47,'9;%"47",&[939,7>"9'%?("9-"'*%",<<39),'94-J"5&'"9'"9("9?<47',-'"'4".%%<"'*%"

<79?,7>"',(.")3%,7",-:"F4)&(%:G"

Discouraged features: 

!" T/)/*a*4&.%'H/)C4)$%*7a+8*7&%%,$0*B(","<74:&)'9;9'>",<<39),'94-"4F'%-"&(%(","

*9%7,7)*9),3"3,>4&'J","?&3'9b(%=?%-'"5,)."5&''4-"?,>",<<%,7"5%-%F9)9,3"F47"
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-,;9=,'9-="5,)."4-%"47"?&3'9<3%"3%;%3(G"c4E%;%7J","?&3'9"(%=?%-'"),-"5%"'44"

3,7=%",-:"3%,;%"-4"(<,)%"F47":9(<3,>9-="4'*%7"9'%?(G*

1" P$+,&-aC)/*&/)-/*+<a$C)*/)%%'$C/*%,,*,5%)$0*1'")4&3:")&?5%7(4?%"'4"%-)4&7,=%"

&(%7("%9'*%7"9?<39)9'3>"47"%[<39)9'3>"'4"4F'%-")&('4?9V%"'*%97"<7%F%7%-)%"(%''9-=(G"

1-"=%-%7,3J"'*%"<7%F%7%-)%"(%''9-="9("9-'%-:%:"'4"<74;9:%"=7%,'%7"9-:9;9:&,3"&(%7"

%[<%79%-)%(",-:"9("4F'%-":%(9=-%:"'4"5%"&-)*,-=9-=G*

"

General Applications 

Cons  
 

Pros  

Excessive user typing  Instinctive control   

Complex application layout  Real time feedback (start immediately)  

Excessive waiting time  Consistent with Apple default functions  

Deprives users of the control of an 
application  

 Minimize number of control choices  

Customize the interface too much (info 
focused vs. environ) 

 Implement appropriate user gesture 
interactions 

 

Technical jargon  Provides push notification   

Any type of start up experience that hinder 
users 

 Provides fingertip-size target  

  Prepared to quit and ready to resume  

  Handles phone calls  

Productivity applications 

Cons  Pros  

Uses a multi-segment back button  Preference setting (support customize)  

Encourages users often change settings  Focuses on primary task  
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4.2.3 Navigation and Control Design 

$9FF%7%-'",<<39),'94-("'%-:"'4"*,;%":9FF%7%-'":%(9=-(G"H*%7%F47%"9'"9("9?<47',-'"'4"

9:%-'9F>"E*,'"),'%=47>"4F",<<39),'94-"64593%"@ABC"F,33("9-"5%F47%",":%',93%:",-,3>(9("
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Applying the same technique, figure 8 shown below is a simple example design for PIP 

Dashboard in iPad. 

Figure 7 

As shown in the above sample design, a user can choose all the folders that he or she is 

interested in in the left panel, and then tap on the right panel to bring up the detailed Red 

Amber Green information. The process of choosing folders is all done in the left panel. 

The navigation style is identical to the one in an iPhone. While limited by the width in the 

portrait mode, the right panel implements a scroll view so that users can scroll the right 

panel by swiping. However, one shortcoming of this design is the entire screen is not 

utilized efficiently during choosing folders, as the entire right panel is left unused. An 
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alternative design is to allow the user to use the entire screen to choose desired folders, as 

shown in figure 9. 

 

Figure 8 

In the alternative design, instead of using only the left panel to go back and forth to 

choose folders, now a user would tap on the plus button at the left bottom corner and 

bring up a new folder panel. After all needed folders are chosen, the user could tap on the 

display button at the right bottom corner to have the same Red Amber Green information 

displayed. By using the same design principle, two more candidate mockup designs for 

Finance Event Calendar and Control Dashboard are shown in figure 10 and figure 11, 

respectively 
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Control Design for cell phones and tablets"
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Chapter 5. Recommendations 
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5. 1 Recommendations of Financial Metrics for OPAL Finance 
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Value Based Metrics Industry Best Practices Review: 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5.2 Mobile OPAL Development Recommendations 

+,(%:"4-"'*%",-,3>(9("9-"0*,<'%7"ZJ"'*%"F4334E9-="7%)4??%-:,'94-("),-"5%"?,:%G"

• H9',-9&?"9("'*%"5%('bF9'"074(("04?<939-="A3,'F47?"F47"64593%"@ABC"

• c9%7,7)*9),3"3,>4&'"9("'*%"5%('bF9'"-,;9=,'94-"3,>4&'"F47")%33"<*4-%(""

• 83,''%-%:"c9%7,7)*9),3"3,>4&'"9("5%('"F47"',53%'("

• Q9?<3%7")4-'743"?4:%3"9("5%('""

• B((%((?%-'"F7,?%E47."=&9:%(":%(9=-l"

o 07%,'%","(9?<3%",<<39),'94-""

o B9?"F47"9-'&9'9;%")4-'743""

o _%%<"&(%7"9-")4-'743"

R9'*"'*%")4-(9:%7,'94-"F47"(&<<47'%:"<3,'F47?(J"<74=7,??9-="3,-=&,=%",-:"7%3,'9;%"

('7%-='*(",-:"E%,.-%((%(J"B<<)%3%7,'47"H9',-9&?"64593%"9("7%)4??%-:%:",(","

5%''%7":%;%34<9-="<3,'F47?G"B'"'*9("'9?%J"9'"(&<<47'(",33"'*7%%"',7=%'%:"<3,'F47?(",-:"

4-3>"'*%(%"'*7%%G"R9'*"'*9("39?9'%:"(&<<47'%:"<3,'F47?J",33"7%(4&7)%(J"(&)*",("

<74;9:%:"BA1(J":%39;%7":%:9),'%:"(&<<47'"F47"%,)*"9-:9;9:&,3"<47'9-="<3,'F47?G"1-"

,::9'94-J"5>")4?<939-="'*%"(4&7)%")4:%"9-'4"-,'9;%",<<39),'94-J"H9',-9&?"&(&,33>"

<74:&)%(",<<39),'94-("E9'*"5%''%7",<<%,7,-)%",-:"<%7F47?,-)%G"c4E%;%7J"9F"S'"9("

=49-="'4"F&33>"(&<<47'"9A*4-%"<47'9-="F%,'&7%"9-"'*%"F&'&7%",-:"9F"9'"9("'*%"<3,'F47?"

&(%:"'4":%;%34<"@ABC":%(.'4<"(>('%?J"'*%-"9'"E4&3:"5%",-"9:%,3"%-;974-?%-'"F47"



CONFIDENTIAL: Deutsche Bank 
   

!!#"

<47'9-="@ABC":%(.'4<"'4",33"?4593%"<3,'F47?(G"B'"'*,'"'9?%J"'*%";9(&,3":%5&==%7J","

F&33"F%,'&7%"1$P",-:"'*%")4?<7%*%-(9;%"BA1("<74;9:%:"5>"S'"E4&3:",33")4-'795&'%"'4"

,-",:;,-',=%"4;%7"54'*"A*4-%"2,<",-:"B<<)%3%7,'47"H9',-9&?"64593%G 

1'"9("=%-%7,33>"7%)4??%-:%:"'4"&(%"*9%7,7)*9),3"-,;9=,'94-"3,>4&'"F47"64593%"@ABC"

4-")%33"<*4-%(G"H*%".%>"?%,(&7%:")4?<4-%-'("F47")4?<,79(4-"E%7%"'*%"

47=,-9V,'94-,3"),<,5939'>",-:"F&-)'94-,3"%['%-:95939'>G"04-(9:%79-="'*4(%"'E4"

,(<%)'(J","*9%7,7)*9),3"('7&)'&7%"4&'(*9-%("'*%"4'*%7")4??4-3>"&(%:"3,>4&'("(&)*",("

,"<,7,33%3"3,>4&'",-:","(9?<3%"3,>4&'G 

1-")4-'7,('"'4"'*%"(9'&,'94-"4F")%33"<*4-%(J"',53%'("*,;%"=%-%7,33>"3,7=%7"()7%%-(",-:"

'*%7%F47%"?47%"(<,)%"F47"<74;9:9-=",::9'94-,3":%',93(",-:"(&<<47'9-="?47%"

F&-)'94-,39'9%(G"a(9-=","<4<&3,7"'%)*-9k&%"F47"<47'9-=",-"9A*4-%",<<39),'94-"'4",-"

9A,:",<<39),'94-"),33%:"F3,''%-9-="'*%"*9%7,7)*>J"64593%"@ABC"F47"',53%'("E4&3:"

F&-)'94-"5%('"&(9-=","(<39'";9%EG 

B("F47"'*%")4-'743":%(9=-J"'*%":9FF%7%-)%"5%'E%%-")%33"<*4-%(",-:"',53%'(",7%"-4'",("

45;94&(",("F47"'*%"-,;9=,'94-":%(9=-G"1-"=%-%7,3J"(9?<3%7")4-'743"?4:%3(",7%"F,;47%:"

4;%7")4?<3%[")4-'743"?4:%3(G"H*%":9FF%7%-)%"5%'E%%-"(9?<3%",-:")4?<3%[")4-'743"

?4:%3("),-"5%":9('9-=&9(*%:"5>"?,->"E,>(J"(&)*"?%,(&79-="'*%"-&?5%7"4F"('%<(",-"

,)'94-"?,>"7%k&97%","&(%7"'4"',.%G"B-4'*%7"=44:"%[,?<3%"9("'4"?%,(&7%"'*%"7%,3"'9?%"

9'"?,>"',.%"F47","&(%7"'4"<%7F47?"4-%"47","(%79%("4F",)'94-(G"

H*%",((%((?%-'"F7,?%E47."),-"5%"(&??,79V%:"9-"'*7%%".%>"<79-)9<3%(G"H*%"F97('"9("

'4"?,.%"'*%",<<39),'94-"(9?<3%J"54'*",%('*%'9),33>",-:"F&-)'94-,33>G"H*%"(%)4-:"9("'4"



CONFIDENTIAL: Deutsche Bank 
   

!!K"

?,.%"'*%",<<39),'94-")4-'743"9-'&9'9;%J",("4'*%7"-&?%74&(",<<39),'94-("E4&3:":4G"

H*%"3,('"<79-)9<3%"9("'4"<74;9:%",("?&)*"F%%:5,).",("<4((953%",-:".%%<"&(%7("9-"

)4-'743"4F"'*%",<<39),'94-G"



CONFIDENTIAL: Deutsche Bank 
   

!!Z"

Chapter 6. Conclusions 
 
B3'*4&=*"'*%"'E4"45I%)'9;%("'*9("<74I%)'"E,("(%<,7,'%:"9-'4",<<%,7":9FF%7%-'"9-"

?,->"E,>(J"'*%>"*,;%",-"9?<47',-'"F%,'&7%"9-")4??4-G""+4'*"<47'94-("4F"'*%"<74I%)'"

E933"?,.%"9?<47',-'")4-'795&'94-("'4"'*%":%;%34<?%-'"4F"@ABC"89-,-)%G"H*%"

89-,-)9,3"6%'79)(",-:"+%('"A7,)'9)%("<47'94-J"5>"7%)4??%-:9-="F9-,-)9,3"?%'79)("'4"

5%"9-)3&:%:"9-"@ABC"89-,-)%J"E933"<74;9:%"89-,-)%"$97%)'47(D6,-,=%7("E9'*",))%(("

'4"'*%"W,3&%"+,(%:"6%'79)(G"+>":49-="(4J"5%*,;947")*,-=%("'*,'"7%(&3'"9-"?47%"

%FF9)9%-'",-:"E%33b9-F47?%:"?,-,=%?%-'"E933"*4<%F&33>"5%=9-"'4"4))&7G"0&77%-'3>J"

5%),&(%"'*%"W,3&%"+,(%:"6,-,=%?%-'"<74I%)'"E,("4-3>"5%=&-"9-"#ddeJ"'*%"89-,-)%"

$97%)'47(D6,-,=%7(":4"-4'"*,;%",))%(("'4"'*%"W+6"?%'79)(J"-47":4"'*%>"*,;%"'*%"

,5939'>"'4"F7%k&%-'3>")4-(&3'"%k&9;,3%-'"(%'("4F"?%'79)(G"1F"'*%"W+6"?%'79)(",7%"

9-)3&:%:"9-"@ABC"89-,-)%J"?,-,=%7("E933"5%",53%"'4"3%;%7,=%"'*%"-%E"9-F47?,'94-J"

,-:"F4)&("'*%97":%)9(94-("?47%"<7%)9(%3>"4-",)*9%;9-="9-)7%,(%:"(*,7%*43:%7"7%'&7-G"

B::9'94-,33>J"'*%"64593%"@ABC"$%;%34<?%-'"7%)4??%-:,'94-("E933"*4<%F&33>",((9('"

9-"'*%":%;%34<?%-'"4F","E%33b:%(9=-%:",-:"*9=*3>"F&-)'94-9-=";%7(94-"4F"64593%"

@ABCG"+>",334E9-=",))%(("'4";9',3"9-F47?,'94-"'*74&=*","?4593%":%;9)%J"'*%"

%FF%)'9;%-%((","?,-,=%7")4&3:"5%"9?<74;%:"5>",334E9-="4<'9?,3"&(%"4F","?,-,=%7i("

39?9'%:"'9?%G""

X%',9-9-=",-"%:=%"9-"(&)*",")4?<%'9'9;%"%-;974-?%-'"7%k&97%(",")4?<,->"'4"5%"

,3E,>(")*,-=9-=J"9?<74;9-=",-:"=74E9-=j"9'"9("4&7"*4<%"'*,'"'*9("6SA"E933"

)4-'795&'%J"%;%-"9F"9-","?9-47"E,>J"'4E,7:("(&)*","7%(&3'"F47"$%&'()*%"+,-.G
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Appendix B – FD Interview 
 
The MQP team members interviewed Lydia Lopiparo, and Gary Richard. The interview 

was to discover areas of an FD’s responsibilities where OPAL Finance might be able to 

assist. The interview with the FDs left the team with the following impressions: 

1. Problem: Daily PIP delivery time too late, Month end delivery time (closed by 

business day 12, but receive information much too late) 

 Solution: KPI on PIP – time series analysis – allow evaluation of performance 

Enable RAG view per type of evaluation (timeliness, accuracy, commentary, 

completeness) and allow users to view change in RAG status per evaluation type over 

time – track performance over time and isolate possible trends – seasonal, cyclical or 

monthly trends that may affect the quality of PIPs 

2. Problem: Balance Sheet Substantiation – not normally a FD’s responsibility but takes a 

lot of their time 

Solution: Provide metrics on the Balance Sheet showing # of accounts with problems, # 

of accounts without problems, and other descriptions?  

Enable OPAL to highlight the accounts that should be focused on, allow FDs to spend 

less time on Balance Sheet Substantiation. 

3. Problem: DBRIS updates FDs on PnL incidents – but only updates once a quarter and 

is not connected to OPAL’s HRI dashboard 

Solution: Incorporate DBRIS – incident reporting when there is a PnL event with HRIs 

already shown in OPAL – can connection between HRIs and DBRIS incidents be shown? 

Do red HRIs turn into DBRIS incidents? 
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The interview with Finance Director/Managers Lydia Lopiparo and Gary Richard 

allowed a better understanding of what information Finance Director/Managers need in 

order to accomplish their goals and it also contributed a better understanding of the varied 

ways OPAL has the potential to help them in the future.  

 
FD Agenda How can OPAL help  
Business Performance and Advisory ---------------------------------------------- 

• X%;%-&%",-:"F&33>"34,:%:")4('("" display a dashboard with this info 
• W,3&%"+,(%:"6%'79)("gW+6h" Display in a dashboard  
• +%-)*?,7.9-=" Included in the comparison to yearly 

#s, daily changes. – all metrics should 
be benchmarked 

V&C ----------------------------------------------- 
• 8&33"&-:%7(',-:9-="4F"'*%"

)4-'743"%-;974-?%-'"
Metrics displaying information 
including: breaks & late entries & 
signoff missing & outstanding 
confirmation - could offer valuable 
information to FDs to prevent losses. 

• A%7F47?"54[!D#"W`0"9-",-"
%FF9)9%-'D%FF%)'9;%"?,--%7"
3%;%7,=9-="'9?%3>"%;9:%-)9-="4F"
4<%7,'94-"4F".%>")4-'743("9-"39-%"
E9'*"<439)>"

Daily PIP: FDM receive a timely and 
complete daily PIP to perform V&C  
on daily financial output rather than 
rely on alternative measures 
Month end PIP: FDM receive a timely 
and complete Month End PIP to 
perform V&C rather than rely on 
alternative measures 
Valuation Control PIP: FDM receive a 
timely and complete valuation control 
section of the PIP to perform V& C 
rather than rely on alternative measures 
Materiality levels associated with the 
operation of controls needs to be 
agreed on a regular basis in line with 
policy. 
V&C performed by Finance in a 
consistent manner and completely and 
accurately evidenced. (from CIB Finance 

OPAL Workshop in London) 

• A%7F47?"54["t"W`0"'*74&=*"
'9?%3>"7%;9%E"4F"4&'39%7",-:"
'7%-:(",-:"%[<%)'%:"7%(&3'("
:,',G""

Predictive results from Business 
Drivers & Deep Dive on unexpected 
results (from CIB Finance OPAL Workshop) 



CONFIDENTIAL: Deutsche Bank 
   

!#\"

 

Appendix C - Performance, Balance Sheet & RWA Charts 
Deutsche 
Bank  

Bank of 
America 

BNP 
Paribas 

Citigroup Commerzbank 

Performance Performance Performance Performance Performance 
Revenues Revenues Revenues Revenues Profit 
Costs Costs   Operating 

expenses 
IBIT IBIT Gross 

Operating 
Income, Net 
Income 

  

Balance 
Sheet 

Balance Sheet Balance Sheet Balance Sheet Balance Sheet 

Average 
Active Equity 

Return on 
average 
common 
shareholder’s 
equity, return 
on average 
assets 

Return on 
Equity 

Return on 
common 
stockholder’s 
equity, return on 
total 
stockholder’s 
equity, total 
average equity 
to average 
assets 

Operating return 
on equity, return 
on equity 

Total Assets Total assets, 
total earning 
assets 

 Net income to 
average assets 

 

Average 
Total Assets 

    

Total Equity 
Adjusted 

   Total Equity 

RWA RWA RWA RWA RWA 
Average 
RWA 

Estimated 
incremental 
RWA 

Risk-weighted 
assets 

 RWA 

Tier-1 Capital Tier-1 Capital  Tier-1 Capital, 
Total Tier-2 
Capital, 
Allocated 
Tier-3 Capital 

Tier-1 common, 
Tier-1 capital, 
Total Capital (1 
&2) 

Core capital ratio, 
own funds ratio 
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Deutsche 
Bank  

Credit Suisse Goldman 
Sachs 

JP Morgan 
Chase & Co 

Morgan Stanley 

Performance Performance Performance Performance Performance 
Revenues Revenues Revenue Net Revenue Net Revenue 
Costs   Non interest 

expense 
 

IBIT Pre-tax 
income 
margin 

Pre-tax 
earnings 

Pre-tax profit, 
IBIT 

Income before 
tax 

Balance 
Sheet 

Balance 
Sheet 

Balance Sheet Balance Sheet Balance Sheet 

Average 
Active Equity 

  Total 
stockholder’s 
equity 

Total 
Stockholder’s 
equity 

Total Assets Total Assets Total Assets Total Assets Total Assets 
Average Total 
Assets 

Return on 
Average 
Assets 

Adjusted 
assets 

Return on Assets  

Total Equity 
Adjusted 

Return on 
Average 
Equity 

Common 
shareholder’s 
equity 

  

RWA RWA RWA RWA RWA 
Average 
RWA 

RWA RWA  RWA 

Tier-1 Capital Tier-1 Capital Tier-1 Capital, 
total capital 
ratio 

Tier-1 capital 
ratio, Total 
capital ratio, Tier-
1 common capital 
ratio 

Total capital 
ratio, Tier-1 
capital ratio, tier-
1 common ratio 
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Deutsche 
Bank 

Royal Bank of 
Scotland 

Santander Societe 
Generale 

UBS 

Performance Performance Performance Performance Performance 
Revenues Total Income Revenue, 

income 
Revenue Revenue 

Costs Expenses expenses   
IBIT Operating Profit 

before 
impairment 
losses 

Profit before 
taxes 

Earnings 
before tax 

 

Balance Sheet Balance Sheet Balance 
Sheet 

Balance 
Sheet 

Balance Sheet 

Average 
Active Equity 

Average Equity Shareholder’s 
Equity 

Shareholder’s 
Equity 

Return on RWA,  
Equity attributable 
to UBS 
shareholders,  

Total Assets Total Assets Total Assets Total Assets Total Assets 
Average Total 
Assets 

    

Total Equity 
Adjusted 

    

RWA RWA RWA RWA RWA 
Average RWA Average RWA RWA RWA RWA 
Tier-1 Capital Tier-1 Capital, 

Core Tier-1 
Capital ratio  

Tier-1 Capital Tier-1 ratio Tier-1 Ratio, BIS 
Capital Ratio 

 



CONFIDENTIAL: Deutsche Bank 
   

!#f"

Appendix D- VBM comparison Charts 
Deutsche 
Bank VBMs 

Bank of America BNP Paribas Citigroup Commerzbank 

Profitability  Profitability Profitability Profitability Profitability 
RoE – return 
on equity 

Return on 
average equity 
Return on 
average assets 

Allocated 
equity 

Return on 
equity, total 
average equity 
to average 
assets 

Operating return 
on equity 

IBIT  IBIT Net Income  Pre-tax result 
CIR  Efficiency ratio – 

Fully Taxable 
Equivalent  basis 
(expense over 
taxable revenue) 

CIR  CIR 

Economic 
profit  

Economic profit Profit profit  

Growth  Growth Growth Growth Growth 
Revenue 
Growth  

Revenue growth, 
net interest 
income growth 

Revenue 
growth 

Revenue 
growth 

 

IBIT Growth      
Asset Growth  Asset growth Asset growth   
EP growth   Economic 

profit growth 
  

Constraints Constraints Constraints Constraints Constraints 
Tier-1 ratio  Tier-1 common, 

Tier 1 Total,  
Tier-1 ratio, 
Total ratio, 
Tier-1 Capital,  

Tier-1 
common, Tier-
1 capital, Total 
Capital (1 &2) 

Tier-1 Capital 
ratio, Core 
capital 

Leverage 
ratio  

Tier-1 leverage   Leverage ratio 

Liquidity      
Economic 
capital usage  

    

Business mix Business mix Business mix Business mix Business mix 
Share of 
classic 
banking  

Revenue by 
business 

Revenue by 
business 

Revenue from 
new products 

 

ROA ROA ROA   
Revenue from 
growth 
regions  

  Revenue by 
region 

 

RoTCD     
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Deutsche 
Bank VBMs 

Credit Suisse Goldman Sachs JP Morgan 
Chase & Co 

Morgan 
Stanley 

Profitability Profitability Profitability Profitability Profitability 
RoE RoE  RoE, RoA Ro(average)E 
IBIT  Pre-tax income 

margin 
Pre-tax earnings IBIT Income before 

tax 
CIR  CIR  Compensation 

expense as a % 
of total net 
revenue 

 

Economic 
profit  

Net income 
margin, profit 

profit earnings  

Growth Growth Growth Growth Growth 
Revenue 
Growth  

Revenues  Revenue growth Revenue growth Revenue 
growth 

IBIT Growth      
Asset Growth  Net New Asset 

Growth 
   

EP growth  Profit growth Profit growth Earnings growth Economic 
profit growth 

Constraints Constraints Constraints Constraints Constraints 
Tier-1 ratio Tier-1 ratio, 

total capital 
ratio 

Tier-1 ratio, total 
capital ratio 

Tier-1 capital 
ratio, Total 
capital ratio,  

Total capital 
ratio, Tier-1 
capital ratio,  

Leverage 
ratio 

Leverage ratio Leverage ratio, 
adjusted leverage 
ratio, debt to 
equity ratio, tier-
1 leverage ratio 

Tier-1 leverage 
ratio 

Tier-1 leverage 
ratio 

Liquidity     Liquidity 
Reserves 

Economic 
capital usage 

    

Business mix Business mix Business mix Business mix Business mix 
Share of 
classic 
banking  

    

ROA ROA ROA ROA  
Revenue from 
growth 
regions  

Net new assets 
by region, 
assets by 
region, growth 
in assets 

Assets by region Revenue by 
Region 

Assets by 
region 

RoTCD     
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Deutsche 
Bank VBMs 

Royal Bank of 
Scotland 

Santander Societe 
Generale 

UBS 

Profitability Profitability Profitability Profitability Profitability 
RoE Return on 

Equity 
RoE, RoA, 
RoRWA 

RoE RoAE 

IBIT    IBIT Operating 
profit before 
tax 

CIR  CIR  C/I ratio C/I ratio 
Economic 
profit  

Net interest 
margin 

Economic profit   

Growth Growth Growth Growth Growth 
Revenue 
Growth  

Revenue growth Revenue growth Revenue 
growth 

Pre-tax profit 
growth 

IBIT Growth    Net banking 
income growth 

 

Asset Growth      
EP growth  Profit growth Profit growth Profit growth Net profit 

growth, net 
new money 

Constraints Constraints Constraints Constraints Constraints 
Tier-1 ratio Core Tier-1 

capital ratio 
Core Capital, 
Tier-1 capital 
ratio, ratio BIS 

Tier-1 ratio BIS Tier-1 
ratio, BIS total 
ratio 

Leverage ratio Leverage Ratio Leverage ratio Leverage ratio FINMA 
Leverage ratio 

Liquidity  Liquidity 
Reserves 

  liquidity 

Economic 
capital usage 

    

Business mix Business mix Business mix Business mix Business mix 
Share of 
classic banking  

Revenue by 
business 

 Sector revenue  

ROA ROA ROA  ROA 
Revenue from 
growth regions  

Revenue by 
region, Assets 
by region 

Revenue by 
region 

 Revenue from 
growth regions 

RoTCD     
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Appendix E – Cross Compiling Platforms Comparison 
 

Comparison Between IOS Dev Platforms 

 
Developing 
language 

Supported platform Pros Cons 

QT 

C++, and most 
others (using 

Language 
Binding) 

IPhone, Android, Symbian, 
Maemo, webOS, Amazon 

Kindle DX, Windows 
CE/Mobile, Embedded Linux 

Flexible, 
wide 

support 

No support 
for iPad 

Titanium HTML, CSS, JS 
IPhone/iPad, Android, 

Blackberry (beta) 

Output 
native 
app, 

supports 
module 

dev 

No 
automated 

tests 

Phone 
Gap 

HTML, CSS, JS 
IPhone, Android, Palm, 

Symbian, Maemo, Windows 
Mobile, and Blackberry 

Automate 
tests 

Output 
wrapper, 
rely on 

web app 

 

Other 
solutions 

    

Flash 
CS5 

Stopped development (Killed by Apple)  

XMLVM 
Similar to Titanium, but supports more, such as .NET 

framework 
 

 

Notes: It may be of interest to notice that Apple has recently changed its user 
agreement for prohibit the native apps using cross compiling 
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Appendix F: Prototype Design for Event Calendar 
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Appendix G – Prototype Design for Control Dashboard 
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Appendix H – Prototype Design for PIP Dashboard 
 
 
 
 
 
 



CONFIDENTIAL: Deutsche Bank 
   

!K\"

  


