
Tool  for  undertakings  (T4U):  
Database  and  XBRL  Integra=on
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Agenda


! ! =5><58082/$?8@$<-5A0//0/$

! ! B0A38515970/$

! ! =CB/$

! ! =CB/$D.0-70/$?8@$B*E$F,$@?2?$G?17@?H58/$

'$'( )!!)'#!*+$ ,-.//01/$ '#23$4.-561789$:5-;/35<$$



T4U  Database  Components


'( )!!)'#!*+$ ,-.//01/$ '#23$4.-561789$:5-;/35<$$ &$

!I ! 78J5->?H58$-0D.7-0>082/$?8@$G?17@?H58/$-.10/$>02?@?2?$K$-0/0>L10$FMN$@7AH58?-O+$P8852?20@$B0><1?20/$?8@$L./780//$A30A;/$78J5->?H58$
Q@0/A-7<H58$5J$230$>5@01+$/7>71?-$25$?8$R,CS$2?T585>OU$

¥! <5<.1?20@$J-5>$230$FMN$@7AH58?-O$?8@$P8852?20@$B0><1?20/$

¥! /7>71?-$25$230$4,P$FMN$NV$PAA0//$@?2?L?/0$

¥! /2?L10$/2-.A2.-0+$?L10$25$?AA5>>5@?20$?8O$A3?890/$Q78A1.@789$W=P$0T208/758$>02?@?2?U$

¥! ./0@$LO$230$2551X/$?<<17A?H58$7820-J?A0/$J5-$8?G79?H58$78$78J5->?H58$-0D.7-0>082/$?8@$<-0/082?H58$5J$2?L.1?-$J5->/$

¥! @?2?$Q@7>08/758?1U$?8@$J5->$Q-5Y%A51.>8U$A082-7A$-0<-0/082?H58$5J$>02?@?2?$

¥! <-5L10>/"$A5><10T72O$5J$37931O$85->?17Z0@$>5@01$Q852$G0-O$782.7HG0$?8@$0?/O$25$.8@0-/2?8@$5-$D.0-O$LO$./0-/$852$J?>717?-$Y723$230$@?2?$
<5782$>5@01U$

'I ! <1?A0351@0-$J5-$@?2?$/25-?90$K$/25-0@$J?A2/$-0J0--789$25$FMN$<-5<0-H0/$Q?A2.?1$-0<5-20@$@?2?+$/7>71?-$25$?8$R,CS$78/2?8A0$@5A.>082$?8@$
/2-.A2.-0@$78$?$@7>08/758?1$?<<-5?A3U$

¥! ./0/$>02?@?2?$@0687H58/$J-5>$A5><58082$!$

¥! J?A7172?20/$7820-?AH58$Y723$R,CS$78/2?8A0$@5A.>082$610/$QY30-0$0TA3?890@$@?2?$7/$@0/A-7L0@$78$?$/7>71?-$/2O10U$

¥! <5208H?1$<0-J5->?8A0$<-5L10>/$Y308$?AA0//789$J?A2/$Q?11$J?A2/$/25-0@$78$?$/78910$08H2O$?8@$?-0$@7/H89.7/30@$L?/0@$58$@7>08/758?1$
<-5<0-H0/$Y37A3$378@0-/$<-5><2$-08@0-789$5J$/010A20@$J?A2/$78$2?L.1?-$G70Y/$?8@$0T0A.H58$5J$G?17@?H58$-.10/$LO$>?2A3789$J?A2/$
?AA5-@789$25$@7>08/758?1$<-5<0-H0/U$

&I! 08HH0/$Y35/0$/2-.A2.-0$-0/0>L10/$78J5->?H58$-0D.7-0>082/$?8@$7/$L?/0@$58$2?L.1?-$G70Y/$K$230/0$?-0$<1?A0351@0-/$J5-$@?2?$/25-?90$78$[A1?//7A\$
-01?H58?1$>?880-]$237/$A5><58082$A5>0/$?1/5$Y723$78J5->?H58$58$>?<<789$L02Y008$FMN$>02?@?2?)@?2?$@0/A-7<H58$?8@$A1?//7A$-01?H58?1$
/2-.A2.-0/$Q2?L.1?-$5-70820@$G70Y$5J$230$78J5->?H58+$/7>71?-$25$230$-0J0-08A0$L./780//$20><1?20/$G70Y+$0T<-0//0@$?/$-01?H58?1$2?L10/$A5><5/0@$
?AA5-@789$25$230$85->?17Z0@$J5->$@0680@$LO$2?L10$178;L?/0U$

¥! 9080-?20@$J-5>$A5><58082$!$

¥! 0?/70-$25$Y5-;$Y723$Q5G0-A5>0/$7//.0/$5J$A5><58082$!$?8@$'U$

¥! /.<<5-2/$4BS$QJ-5>$0T20-8?1$/5.-A0/U+$@?2?$/25-?90$?8@$G?17@?H58$

¥! -0D.7-0/$?@@7H58?1$>?78208?8A0$<-5A0//0/$@.0$25$78/2?L7172O$Q@?2?$>79-?H58$L02Y008$G0-/758/U+$?8@$-0@.8@?8AO$QA30A;/$J5-$@.<17A?20/+$
02AIU$

*I! B*E$?<<17A?H58/$78J5->?H58+$237/$7/$?$/<0A76A$/02$5J$78J5->?H58$800@0@$LO$230$2551X/$?<<17A?H58/$Q>?781O$./0-$7820-J?A0/U+$J5-$15A?17/?H58$
<.-<5/0/$Q2-?8/1?H58$5J$>08.$5<H58/+$L.^58/+$>0//?90/+$02AI$25$8?H58?1$1?89.?90/U+$G?17@?H58$-0/.12/+$02AI$

!"#$%&'&(&)*$

=CB$F?2?$

FMN$
¥! F7A7258?-O$
¥! C0<5-H89$

-0D.7-0>082/$
¥! _?17@?H58$-.10/$

B*E$?<<17A?H58$
@?2?$

R,CS)FMN$F?2?$

NPMM`Wa$
FMN$bcd$$=CB$

!$

'$

&?$

&L$

*$



T4U  Database  Processes


*$

PI! @?2?$A58G0-/758$L02Y008$FMN$?8@$A1?//7A$-01?H58?1$@?2?$/25-?90$

¥! A58G0-2/$@?2?$/25-0@$78$A1?//7A$-01?H58?1$>?880-$25$230$FMN$<-5<0-H0/$@?2?$/25-?90$<1?A0351@0-$Q?8@$J.-230-$25$R,CSU$

¥! Y308$R,CS$78/2?8A0$@5A.>082$7/$15?@0@$78$230$FMN$<-5<0-H0/$@?2?$/25-?90$<1?A0351@0-+$72/$@?2?$7/$/.L/0D.0821O$A58G0-20@$25$230$
A1?//7A$-01?H58?1$/2-.A2.-0/$/5$23?2$72$A?8$L0$?AA0//0@$LO$B*E$aE`$5-$G?17@?20@$Q?8@$G7A0$G0-/?U$

¥! ?$/02$5J$@?2?L?/0$G70Y/$7/$A-0?20@$25$/.<<5-2$J5-$0T?><10$7@08H6A?H58$5J$@.<17A?20/$Q7I0I$@.<17A?20@$J?A2/U$78$230$A1?//7A$-01?H58?1$@?2?$
/25-?90$QJ5->$A082-7A$@?2?$/25-?90$-0/.12/$78$@?2?$@.<17A?H58$J5-$J?A2/$/3?-0@$L02Y008$20><1?20/U$

,I ! >79-?H58$5J$@?2?$/25-0@$78$A1?//7A$-01?H58?1$>?880-$L02Y008$230$G0-/758/$5J$230$@?2?L?/0$

¥! 301<$25$5G0-A5>0$230$<-5L10>$5J$78/2?L7172O$5J$A1?//7A$-01?H58?1$<1?A0351@0-/$@.0$25$A3?890/$25$9-?<37A?1$G70Y/$5J$L./780//$20><1?20/$78$
H>0$Q0G08$7J$230O$@58X2$7><?A2$230$@0687H58$5J$230$0TA3?890@$@?2?U"$

K! >5G789$-5Y/)A51.>8/$L02Y008$2?L10/$

K! 2?L10$/<172)>0-90$

¥! A58/0D.08A0"$@?2?$J-5>$<-0G75./$<0-75@/$800@$25$L0$>79-?20@$25$230$80Y$/2-.A2.-0/$Y3080G0-$230-0$7/$?$A3?890$

¥! >?<<789$78J5->?H58$08?L10/$237/$<-5A0//$LO$<-5G7@789$?$178;$25$230$/2?L10$A5><58082$Y37A3$7/$230$FMN$<-5<0-H0/$37@@08$L0378@$0G0-O$
-5Y+$A51.>8$?8@$<?90$5J$0?A3$20><1?20$Q?8@$72/$A5.820-<?-2$@?2?L?/0$08H2O$?8@$72/$?^-7L.20/U]$L?/0@$58$23?2$78J5->?H58$230$@?2?$A?8$
L0$>79-?20@$25$230$80Y$-0<-0/082?H58$5J$A1?//7A$-01?H58?1$/2-.A2.-0/$>?782?78789$230$A58/7/208AO$5J$@0687H58/$78$-01?H58$25$<-0G75./$
G0-/758/$Q?8@$23./$?115Y789$J5-$0T?><10$@?2?$A5><?-7/58$?A-5//$H>0U$

=I! G?17@?H58/$Q78A1.@789$D.0-70/$/.<<5-H89$@?2?$G?17@?H58$?8@$?99-09?H58/U$

¥! L./780//$-.10/$@0680@$78$230$/5.-A0$>?20-7?1/$Q<-5G7@0@$LO$L./780//$./0-/U$?-0$15?@0@$25$230$78J5->?H58$-0D.7-0>082/$?8@$G?17@?H58/$
>02?@?2?$A5><58082$Y30-0$230O$?-0$/25-0@$78$?$85->?17Z0@$>?880-$

¥! 0T0A.H58$5J$G?17@?H58/$7/$<0-J5->0@$58$@?2?$/25-0@$78$A1?//7A$-01?H58?1$/2-.A2.-0/$Q./789$/.<<5-HG0$@?2?L?/0$G70Y/$7J$80A0//?-OU$

¥! >?<<789$2?L10$78J5->?H58$7/$3?-80//0@$25$<-5<0-1O$7@08HJO$230$78G51G0@$J?A2/$L?/0@$58$230$<1?A0$5J$2307-$5AA.--08A0$78$20><1?20/$?/$
Y011$?/$-0<-0/082?H58$78$20->/$5J$230$FMN$<-5<0-H0/$

!"#$%&'&(&)*$

=CB$F?2?$

FMN$
¥! F7A7258?-O$
¥! C0<5-H89$

-0D.7-0>082/$
¥! _?17@?H58$-.10/$

B*E$?<<17A?H58$
@?2?$

F?2?$>79-?H58$
L02Y008$
G0-/758/$

`820-8?1$4BS$

NPMM`Wa$
FMN$bcd$=CB$

G?17@?H58/$
&?$

&L$

*$

P$

,$

=$

FMN$
¥! F7A7258?-O$
¥! C0<5-H89$

-0D.7-0>082/$
¥! _?17@?H58$-.10/$

R,CS)FMN$F?2?$

!$
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'( )!!)'#!*+$ ,-.//01/$ '#23$4.-561789$:5-;/35<$$



Technologies


e$

VfS720$

! ! 0?/O$@0<15O>082$58$230$/7@0)>?A3780$5J$?8$.8@0-2?;789$

! ! >.1H<1?g5->$/.<<5-2$QG?-75./$08G7-58>082/$?8@$@0G7A0/U$

! ! 5<08$/5.-A0$17A08/0$

! ! <-5L10>/"$
¥! 17>720@$J.8AH58?17H0/$5J$2551/$J5-$@?2?L?/0$>?8?90>082/$Q@7hA.12$>79-?H58$J-5>$4,P$FMN$NV$PAA0//$@.0$25$@7i0-082$

/2-.A2.-0/U$
¥! 1?A;$5J$A0-2?78$J.8AH58?17H0/$2O<7A?1$J5-$F,NV/$17;0$/25-0@$<-5A0@.-0/$
¥! <?-H?1$/.<<5-2$J5-$/7>.12?805./$>.1H./0-$Y5-;$
¥! <5208H?1$<0-J5->?8A0$7//.0/$J5-$1?-90-$?>5.82$5J$@?2?$?8@$>5-0$A5><10T$A5><.2?H58/$

N7A-5/5j$VfS$V0-G0-$

! ! 5G0-A5>0/$<-5L10>/$5J$230$VfS720$

! ! J5-$7820-8?1$Q4`kMP$?8@$>?8?90>082)?@>787/2-?HG0$2?/;/U$./?90$
¥! 25$A58@.A2$2O<7A?1$F,NV$J.8AH58/$
¥! 25$<0-J5->$>?78208?8A0$2?/;/$17;0"$

K! <5<.1?H58$5J$>02?@?2?$J-5>$230$FMN$@7AH58?-O$?8@$P8852?20@$B0><1?20/$
K! 9080-?H58$5J$A1?//7A$-01?H58?1$@?2?$/2-.A2.-0/$J-5>$230$FMN$>02?@?2?$
K! >79-?H58$5J$@?2?$J-5>$230$4,P$FMN$NV$PAA0//$@?2?L?/0$
K! 02A$

! ! @?2?$7/$J.-230-$2-?8/J0--0@$25$VfS720$78$/A5<0$23?2$7/$-0D.7-0@$LO$230$/2?8@?1580$B*E$?<<17A?H58/$

'( )!!)'#!*+$ ,-.//01/$ '#23$4.-561789$:5-;/35<$$



Rela=on  to  the  Eurofiling  Ini=a=ve  deliverables  and  the  EBA  
MS  Access  Database


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ ($

! ! B*E$@?2?L?/0$FMN$A5><58082$J5115Y/$230$>5@01$0T<-0//0@$LO"$
¥! 3^<"))YYYI0.-561789I78J5)@<>)78@0TI/32>1$

¥! 3^<"))YYYI0L?I0.-5<?I0.)@5A.>082/)!#!o#)(&'o'')F0/A-7<H58p5JpFMNpJ5->?1p>5@01I<@J$

¥! 3^<"))YYYI0L?I0.-5<?I0.)@5A.>082/)!#!o#)(&'o'')FMNpF?2?L?/0I'I!I#IM=IlZ $
Q!"#$%#&'%(%#)*)+),-%.-,/012345%(%678982.:;%

! ! 72$7/$A15/01O$?17980@$Y723$4,P$FMN$NV$PAA0//$F?2?L?/0$'I!I#]$@7i0-08A0/$78A1.@0"$

¥! 8?>0/$5J$08HH0/$Q2?L10/U$/2?-2$Y723$10^0-/$78@7A?H89$2307-$<.-<5/0+$0I9I$[>\$J5-$78J5->?H58$-0D.7-0>082/$>02?@?2?$?8@$[G\$J5-$G?17@?H58$
-.10/$>02?@?2?$$

¥! @7i0-082$<?^0-8/$./0@$J5-$-0q0AH58$5J$@?2?$<5782$;0O/$Q78$B*E$@?2?L?/0$230O$?-0$>5-0$R,CS$5-70820@+$Y723$78J5->?H58$58$5Y80-/$78$J5->$
5J$-0A5>>08@0@$<-06T0/+$02AU+$

¥! >?8O%25%>?8O$-01?H58$L02Y008$B?L10$?8@$PT7/$08HH0/$Q?115Y789$?T0/$25$L0$-0./0@$LO$2?L10/$Y37A3$7/$?$A5>>58$A?/0$78$>?8O$5J$230$
V51G08AO$``$20><1?20/U+$

¥! @085->?17Z?H58$5J$230$>5@01$LO$@010H58$5J$-01?H58/37</$?8@$78A1./758$23?2$78J5->?H58$?/$08.>0-?H58/$78$2?L10$A51.>8/$Q0I9I$@?2?$2O<0+$
<0-75@$2O<0+$L?1?8A0$?^-7L.20U+$

¥! 1?A;$5J$17/H89$?8@$G0-/758789$5J$@?2?$<5782/$Y37A3$-0<-0/082?H58$7/$17>720@$25$A5--0/<58@08A0$Y723$A011/$-?230-$23?8$08.>0-?H89$?11$<5//7L10$
A5>L78?H58/$Q0/<0A7?11O$78$A?/0$5J$5<08$?T0/$A58/2-?780@$LO$370-?-A370/$Y30-0$230$8.>L0-$5J$@?2?$<5782/$78$/5>0$20><10/$>?O$?>5.82$25$
/0G0-?1$>711758/U+$

¥! 4,P$2?L10$9-5.</+$20><1?20/+$2?L10/$?8@$2?L10$G0-/758/$?-0$-0<-0/0820@$LO$B*E$20><1?20$9-5.</+$20><1?20/+$20><1?20$G?-7?82/+$L./780//$
2?L10/$?8@$?8852?20@$2?L10/$QG0-/7580@$2590230-$Y723$2?T585>70/U$?8@$2?L10/$Q-0./0@$LO$2?T585>70/+$178;0@$Y723$?T0/+$A011/+$02AIU+$

¥! G?17@?H58$-.10/$?-0$17>720@$25$-0J0-08A0$25$-5Y)A51.>8)/3002$A5@0/$-?230-$23?8$FMN$?-20J?A2/$Q?T0/+$5-@78?20/+$A011/+$>02-7A/+$02AIU+$

! ! B*E$F?2?L?/0$@5A.>082?H58$17/2/$?11$08HH0/$?8@$2307-$?^-7L.20/$2590230-$Y723$-01?H58/$25$2307-$4,P$A5.820-<?-2/$



DPM  Dic=onary  and  Annotated  templates    
conversion  approach


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ l$

Deductions	
  not	
  included	
  in	
  the	
  reconciliation	
  reserve
Total Tier	
  1	
  -­‐	
  unrestricted	
   Tier	
  1	
  -­‐	
  restricted	
   Tier	
  2 Tier	
  3

!"#$%&'()*+,(-+./ -&'%'./&'()*+-"0/&"#+%-"#'&+')*&'&$&'()*1+')2"*&3")&+
,' -3*+/)#+,' )/ )%' /0+')*&'&$&'()*+45"2"0+6+7-&'%0"+889:

7;<= >;<= ?;<= !;<= @"&-'%A+@()"&/-B>?CDE)+,$)#*>FC>/*'%+(E)+,$)#*F6CG(&+-"*&-'%&"# DHC7-&'%0"+889+#"#$%&'()

!"#$%&'()*+,(-+./ -&'%'./&'()*+EI"-"+&I"-"+'*+)()J/2/ '0/K'0 '&B+(,+
' ),(-3/&'()+47-&'%0"+88L:

7;<M >;<M ?;<M !;<M F;<M @"&-'%A+@()"&/-B>?CDE)+,$)#*>FC>/*'%+(E)+,$)#*F6CG(&+-"*&-'%&"# DHC7-&'%0"+88L+#"#$%&'()

!"#$%&'()+,(-+./ -&'%'./&'()*+EI")+$* ' )N+!O7+(-+%(3K')/&'()+(,+
3"&I(#*+47-&'%0"+8==:

7;<P >;<P ?;<P !;<P F;<P @"&-'%A+@()"&/-B>?CDE)+,$)#*>FC>/*'%+(E)+,$)#*F6CG(&+-"*&-'%&"# DHC7-&'%0"+88=+#"#$%&'()

Q(&/0+(,+)()J/2/ '0/K0"+(E)+,$)#+'&"3* 7;<; >;<; ?;<; !;<; F;<; @"&-'%A+@()"&/-B>?CDE)+,$)#*>FC>/*'%+(E)+,$)#*F6CG(&+-"*&-'%&"#@RCG(&+/2/'0/K0"+&(+3""&+R?S+%-'&"-'/DHCDE)+,$)#*+TK",(-"+#"#$%&'()*U

Q(&/0+#"#$%&'()* 7;<V >;<V ?;<V !;<V F;<V @"&-'%A+@()"&/-B>?CDE)+,$)#*>FC>/*'%+(E)+,$)#*F6CG(&+-"*&-'%&"#@RCG(&+/2/'0/K0"+&(+3""&+R?S+%-'&"-'/

QWCQ(&/0CG7QWC?(33()+FX$'&B+Q'"-+YQWC7##'&'()/0+Q'"-+YQWCQ'"-+8QWCQ'"-+=
Z+/[' *A

?RC7%%($)&')N+%()*(0 '#/&'()JK/*"#+3"&I(#+T3"&I(#+YU

\]CR(02")%B+66

RDC6)*$-/ )%"C-"' )*$-/ )%"+*"%&(-

R^8=^<Y^<8^<=

! ! >79-?H58$5J$FMN$@7AH58?-O$@?2?$-?230-$/2-?793g5-Y?-@$

! ! ?8852?20@$20><1?20/$0T208@0@$LO$8?>0@$-?890/+$/2O10/$?8@$<-5<5/?1$5J$A3?890$
78$?8852?H58$

! ! B*V)-0G0-/0$<-5A0//$5J$4TA01$P@@%`8$25$L0$./0@$78$-0<5<.1?H89$230$FMN$
@7AH58?-O$?8@$?8852?20@$20><1?20/$Y723$-0D.7-0@$/2-.A2.-0/$?8@$J5->?2/$?/$Y011$
?/$J5-$>?78208?8A0$Q78$230$J.2.-0U$

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

!"# !""

!"$ !"% !&

!" !'

!"##"$$"%%"&&

p$-5Y)A51.>8$A5@0/$Y30-0$?G?71?L10$

=011$/2O10/"$

W?>0@$-?890/$78$?8852?20@$20><1?20/"$ 4T?><10"$

=3?890$78$?8852?H58"$
bF7>08/758d)bF5>?78$>0>L0-d$$r$bF7>08/758d)sF5>?78tu70-?-A3OvItw+pvbN0>L0-=5@0dx)bF5>?78$>0>L0-d$
0I9I"$
BM),?/7A$78J5->?H58$ $r$BM)sBM"T!x),?/7A$78J5->?H58$
,P)P11$>0>L0-/$QB52?1)WPU$$r$,P)sS,t*Ipv"T#x)P11$>0>L0-/$QB52?1)WPU$
S:)P11$>0>L0-$$ $r$S:)s=at#Iwv"T#x)P11$>0>L0-/$
EC` $ $$r$E`)s`F"yx)EC`$



EBA  DPM  MS  Access  Database  conversion  approach


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ o$

! ! NV$VfS$V0G0-$
¥! 782-5@.A0@$25$5G0-A5>0$230$20A385159O$?8@$

2551/X$<-5L10>/$5J$VfS720$
¥! 25$L0$./0@$7820-8?11O$LO$4`kMP)W=P/$

! ! VfS720$25$L0$?<<170@$LO$E8@0-2?;789/$/2?8@?1580$
?<<17A?H58/$

! ! 800@$25$A30A;$J5-$4,P$@?2?L?/0$/2-.A2.-?1$
A3?890/$?8@$.<@?20$230$2-?8/J5->?H58$-.10/$

4,P$
@?2?L?/0$

V2?9789$
@?2?L?/0$

B?-902$
@?2?L?/0$

B*E$
@?2?L?/0$

4T2-?AH58$$
Q!"!U$

S5?@789$$
Q!"!U$B-?8/J5->?H58$

`820-8?1$./0$
?<<17A?H58/$

V2?8@?1580$
?<<17A?H58/$



Concepts,  owners,  transla=ons  and  references


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ z$

! ! A58A0<2/$?-0$FMN$?-20J?A2/$J-5>$L523$
¥! @7AH58?-O"$

K! @5>?78/+$
K! >0>L0-/+$
K! @7>08/758/+$
K! 370-?-A370/+$
K! >02-7A/U$?8@+$

¥! 78J5->?H58$-0D.7-0>082/$/2-.A2.-0/"$
K! J-?>0Y5-;/+$

K! 2?T585>70/+$
K! 20><1?20/$?8@$2?L10/+$
K! ?T0/+$$
K! 5-@78?20/+$$
K! 02AI$

! ! A58A0<2/$A?8"$
¥! L0$@0680@$LO$G?-75./$78/H2.H58/$Q5Y80-/U$
¥! 3?G0$>.1H1789.?1$1?L01/$Q2-?8/1?H58/U$

¥! L0$@0/A-7L0@$78$>.1H<10$109?1$-09.1?H58/$Q-0J0-08A0/U$$



Dic=onary  (domains,  members,  hierarchies  and  dimensions)


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !#$

! ! @7AH58?-O$A582?78/$@0687H58/$5J$@5>?78/$Q>F5>?78U$

! ! 0?A3$@5>?78"$
¥! A58/7/2/$5J$>0>L0-/$Q>N0>L0-/ U+$?8@$
¥! 7/$?//5A7?20@$Y723$@7>08/758/$Q>F7>08/758/U$23?2$J.-230-$A5820T2.?17Z0$

>0>L0-/$78$230$78J5->?H58$-0D.7-0>082/$/0AH58$5J$230$>5@01$Q@?2?L?/0U$

! ! >0>L0-/$?-0$9?230-0@$78$370-?-A370/$Q>u70-?-A3O$?8@$>u70-?-A3OW5@0U$
¥! J5-$@5A.>082?H58$<.-<5/0/$
¥! 78$5-@0-$25$/.<<5-2$>?8?90>082$5J$230$@7AH58?-O$$$
¥! 25$@0/A-7L0$L?/7A$?-723>0HA?1$-01?H58/37</$L02Y008$>0>L0-/$QJ5115Y789$230$

80/H89$?8@$G?1.0/$5J$>u70-?-A3OW5@0I=5><?-7/58k<0-?25-$?8@$
>u70-?-A3OW5@0IE8?-Ok<0-?25-U$

! ! >02-7A/$Q>N02-7AU$?-0$>0>L0-/$5J$?$/010A20@$@5>?78$23?2$?-0$J.-230-$?//5A7?20@$
Y723$?^-7L.20/"$

¥! <0-75@$2O<0$
¥! @?2?$2O<0$QY37A3$A5.1@$2?;0$J5->$5J$?$17/2$5J$>0>L0-/$5J$?85230-$@5>?78$LO$

-0J0-08A789$?$370-?-A3O$5J$72/$>0>L0-/U$



Structure  of  informa=on  requirements  (frameworks,  
taxonomies,  modules,  templates,  and  tables)


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !!$

! ! 78J5->?H58$-0D.7-0>082/$?-0$/<172$78$J-?>0Y5-;/$Q>C0<5-H89m-?>0Y5-;U$23?2$-0<-0/082$
/0<?-?20$?-0?/$5J$7820-0/2/)/.L{0A2$25<7A/$5J$A5110A20@$@?2?$

! ! J-?>0Y5-;/$?-0$G0-/7580@$?/$2?T585>70/$Q>B?T585>OU$23?2$7@08HJO$@?2?$/02/$-0D.7-0@$?2$
230$<?-HA.1?-$>5>082$5J$H>0$Q<-0G75./+$A.--082$?8@$<5208H?11O$?1/5$J.2.-0$G0-/758/U$

! ! 2?T585>70/$A58/7/2/$5J$20><1?20/$Q>B0><1?20k-B?L10$Y723$B0><1?20k-B?L10BO<0$c$
[ B0><1?20/a-5.<\+$[B0><1?20\$5-$[B0><1?20_?-7?82\U$Y37A3$?-0$9-?<37A?1$2?L.1?-$
-0<-0/082?H58/$5J$78J5->?H58$-0D.7-0>082/$?/$@0680@$78$230$109?1$-09.1?H58/$

! ! 20><1?20/$>?O$A58/7/2$5J$>.1H<10$78@7G7@.?1$2?L10/+$L0789$@0680@$?/$/.A3$5-7978?11O$5-$
/<172$?/$?$-0/.12$5J$85->?17Z?H58$5J$230$5-7978?1$2?L10/$Q>B0><1?20k-B?L10$Y723$
B0><1?20k-B?L10BO<0$c$[,./780//B?L10\$5-$[P8852?20@B?L10\U$$

! ! @0/A-7<H58$5J$?A2.?1$2?L10/$/2?-2/$Y723$>B?L10$08H2O$Q?/$78$230$4,P$FMN$NV$PAA0//$
@?2?L?/0+$2?L10/$A?8$L0$-0./0@$LO$2?T585>70/$7J$230O$-0>?78$.8A3?890@$L02Y008$
@7i0-082$G0-/758/$5J$J-?>0Y5-;/$%$>B?T585>OB?L10U$

! ! @0<08@789$58$-0<5-H89$<0-75@$5-$2O<0$5J$?$-0<5-2+$852$?11$20><1?20/$@0680@$LO$?$
2?T585>O$>./2$L0$610@$.8@0-$A0-2?78$-0<5-H89$/A08?-75]$230-0J5-0$>5@.10/$Q>N5@.10U$
9?230-$20><1?20/$23?2$?-0$/3?11$L0$/.L>7^0@$78$580$/02$Q>N5@.10,./780//B0><1?20U$



Tables  and  their  components:  axes,  ordinates,  cells


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !'$

! ! ?A2.?1$2?L10/$?-0$@0680@$78$>B?L10$08H2O$

! ! 2?L10/$?-0$178;0@$Y723$?T0/$Q>PT7/U$./789$>B?L10PT7/$08H2O]$0?A3$?T7/$@0680/$?$
/0AH58$5J$230$2?L10$-0<-0/0820@$?/"$

¥! 30?@0-/$5J$A51.>8/$QPT7/k-7082?H58$c$[R\U$
¥! 30?@0-/$5J$-5Y/$QPT7/k-7082?H58$c$[|\U$5-$$
¥! <?90/)/3002/$QPT7/k-7082?H58$c$[}\U$>.1H<1O789$230$2?L10+$2O<7A?11O$

-0<-0/0820@$?/$?$@-5<%@5Y8$A5>L5$L5T$?L5G0$230$2?L10$5-$-0<-5@.AH58/$5J$
2?L10$G70Y/$78$/0<?-?20$Y78@5Y$2?L/$

! ! ?T7/$A58/7/2$5J$5-@78?20/$-0<-0/08H89$0?A3$78@7G7@.?1$30?@0-$5J$?$-5Y+$A51.>8$5-$
<?90)/3002$Q@0<08@789$58$@7/<5/7H58$5J$230$?T7/$2307-$L01589$25U$

! ! /7>71?-1O$25$30?@0-/+$5-@78?20/$A?8$L0$80/20@$?8@$-0/.12$78$9-?<3/)2-00%/2-.A2.-0/$

! ! 5-@78?20/$>?O$L0$?//5A7?20@$Y723$230$@7AH58?-O$A58A0<2/$
Q>k-@78?20=?2095-7/?H58U$7@08HJO789$@7>08/758/$?8@$>0>L0-/$37@@08$L0378@$230$
-5Y)A51.>8)<?90$30?@0-$230O$-0<-0/082$$

! ! ?T0/$Y35/0$5-@78?20/$?-0$7@08HA?1$25$230$>0>L0-$/2-.A2.-0/$@0680@$78$@5>?78/$
A?8$178;$25$370-?-A370/$?8@$-0./0$230>$?/$?$Y3510$5-$78$<?-2/$
Q>k<08PT7/_?1.0C0/2-7AH58U$

! ! 2?L10$A011/$5AA.-$58$230$7820-/0AH58$5J$?T7/$5-@78?20/$Q>=011M5/7H58U]$0?A3$A011$
-0<-0/082/$8580$Q9-0O$/3?@0@)A-7//%A-5//0@U+$580$5-$>?8O$@?2?$<5782/$Q>B?L10=011U$



Valida=on  rules


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !&$

! ! -0q0AH58$5J$G?17@?H58$-.10/$>02?@?2?$7/$>.A3$10//$01?L5-?20$78$237/$A5><58082$5J$
230$B*E$@?2?L?/0$A5><?-789$25$230$4,P$FMN$NV$PAA0//$@?2?L?/0]$230$-0?/58$J5-$7/$
/H11$.8;85Y8$J5->?2$5J$L./780//$-.10/$@0687H58$78$230$78<.2)/5.-A0$>?20-7?1/$J5-$
230$V51G08AO$``$?8@$25$Y37A3$0T208@$2307-$0T0A.H58$Y5.1@$L0$A58@.A20@$78$230$
@?2?L?/0$Q-?230-$23?8$5.2<.~89$?8@$0G?1.?H89$230>$?/$R,CS$2?T585>O$178;L?/0$
?AA5-@789$25$230$m5->.1?$/<0A76A?H58U$

! ! A.--0821O$78$230$@?2?L?/0$230$G?17@?H58$-.10/$?-0$7@08H60@$78$G_?17@?H58C.10$08H2O$

! ! 20/2$0T<-0//758$?8@$G?-7?L10/$./0@$?-0$@0680@$78$G4T<-0//758$?8@$
G_?-7?L10kJ4T<-0//758$08HH0/$

! ! G?17@?H58/$A?8$L0$178;0@$25$<-0A58@7H58/$QGM-0=58@7H58U$23?2$A?8$?1/5$3?G0$20/2$
0T<-0//758$?8@$-0J0-$25$G?-7?L10/$

! ! /A5<0$5J$G?17@?H58/$7/$@0680@$78$-0/<0A2$25$2?L10/$Y30-0$72$?<<170/$
QG_?17@?H58VA5<0U$

! ! G?17@?H58/$?-0$9?230-0@$78$/02/$QG_?17@?H58C.10V02U$L?/0@$58$2307-$?<<17A?H58$25$
/<0A76A$>5@.10/$



Representa=on  of  templates  and  tables


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !*$

! ! /2-.A2.-0/$?8@$A5@0/$5J$20><1?20/$QVIWWINN IRRI|| )>B0><1?20k-B?L10IB0><1?20k-B?L10BO<0U"$
¥! WW$%$B0><1?20/a-5.<$%$A5110AH58/$5J$20><1?20/$-01?20@$25$L?1?8A0$/3002+$20A387A?1$<-5G7/758/+$@02?71/$58$?//02/+$02AI$
¥! NN$%$B0><1?20$%$78@7G7@.?1$20><1?20/+$0I9I$[,?1?8A0$/3002\+$[P//02/$F!+$`8G0/2>082$F?2?+$M5-g5175$17/2\$
¥! RR$%$B0><1?20_?-7?82$%$20><1?20/$@7i0-08H?20@$L?/0@$58$2307-$?<<17A?H58$J5-$A0-2?78$-0<5-H89$/A08?-75$Q0I9I$/515)9-5.<+$J-0D.08AO$5J$-0<5-H89+$02AIU$
¥! ,./780//B?L10$%$9-?<37A?1$2?L.1?-$G70Y/$.8@0-$?$20><1?20$G?-7?82$?/$@0680@$78$230$109?1$-09.1?H58/$Q7I0I$,./780//$S59/$?8@$,./780//$B0><1?20/$78$A?/0$5J$

V51G08AO$``$5-$`BV$J5-$=kC4M$?8@$m`WC4MU$
K! 852$78A1.@0@$78$2?L10$A5@76A?H58$Q852$-0q0A20@$LO$?8O$?-20J?A2$78$230$?8852?20$20><1?20/U$
K! 78J5->?H58$58$237/$10G01$/3?11$L0$?@@0@$78$07230-$230$?8852?20@$20><1?20/$5-$230$<-5A0//$5J$<5<.1?H58$5J$230$@?2?L?/0$J-5>$230$?8852?20@$

20><1?20/$

¥! P8852?20@B?L10$%$L./780//$2?L10$85->?17Z0@$78$230$<-5A0//$5J$?8852?H58$Y723$230$FMN$<-5<0-H0/$Q?/$?$A58/0D.08A0$5J$7@08H6A?H58$5J$J.8AH58?1$
-01?H58/37</$Y72378$230$2?L10$5-$230$/?>0$<-5<0-2O$-0<-0/0820@$78$30?@0-/$5J$-5Y/$?8@$A51.>8/U+$A5--0/<58@$25$2?L10/$78$?$97G08$G0-/758$5J$2?T585>O$
Q>B?T585>OB?L10$08H2OU$

! ! 4,P$FMN$NV$PAA0//$@?2?L?/0$/2-.A2.-0$J5-$230/0$?-20J?A2/$Y?/$852$J5115Y$LO$230$B*E$@?2?L?/0$>5@01$@.0$25$@7i0-082$L./780//$-0D.7-0>082/$Q7I0I$@7//7>71?-$
?--?890>082$5J$78J5->?H58$-0D.7-0>082/$78$230$4,P$`BVU$

¥! 78$5-@0-$25$/.<<5-2$230$4,P$`BV$QY37A3$7/$580$5J$230$?7>/$5J$230$B*EU$?$>79-?H58$>0A3?87/>$J5-$230/0$08HH0/$7/$@0680@$
¥! B*E$@?2?L?/0$>B0><1?20k-B?L10$08H2O$78A1.@0/$78J5->?H58$58$230$4,P$B0><1?20+$B?L10+$B?L10a-5.<$?8@$B?L10_0-/758$08HH0/$Y37A3+$78$A582-?/2$25$230$

B*E$@?2?L?/0+$?<?-2$J-5>$230$1?/2$2Y5$?-0$852$?11$G0-/7580@$2590230-$Y723$230$2?T585>O$%$?/$?$-0/.12+$082-70/$J-5>$230/0$08HH0/$800@$25$L0$@.<17A?20@$
?AA5-@789$25$230$4,P$>?8O%25%>?8O$-01?H58/37</$08HH0/$QB?L10a-5.<B0><1?20/$?8@$B?T58585>OB?L10_0-/758U$%$237/$-0D.7-0/$78A1.@789$80Y$-5Y/$Y723$
80Y$`F/$?8@$7><?A2/$5230-$2?L10/$/.A3$?/$>N5@.10,./780//B0><1?20$QY37A3$7/$852$!"!$-0<-0/082?H58$5J$230$4,P$>N5@.10B?L10k-a-5.<$?/$72$178;/$25$
>B0><1?20k-B?L10IB0><1?20k-B?L10`F$Y723$B0><1?20k-B?L10BO<0$c$[B0><1?20_0-/758\U$



Data  Point  Signatures


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !e$

! ! 0?A3$/78910$<70A0$5J$78J5->?H58$-0D.7-0>082/$A5--0/<58@/$25$?$@?2?$<5782$Q5-$?$<-5<0-2O$5J$?$@?2?$<5782$78$A?/0$J5-$0T?><10$5J$-5Y$;0O/$78$5<08$2?L10/U$

! ! @?2?$<5782/$?-0$@0/A-7L0@$78$230$@?2?$A082-7A$>?880-$LO$7@08H6A?H58$5J$?$>02-7A$?8@$@7>08/758$>0>L0-$<?7-/$

! ! J-5>$230$J5->%A082-7A$<0-/<0AHG0+$@?2?$<5782/$?-0$7@08H60@$LO$-0<5-2?L10$2?L10$A011/$

! ! 25$A5>L780$230$2Y5+$0?A3$-0<5-2?L10$2?L10$A011$7/$97G08$230$/798?2.-0$5J$?$@?2?$<5782$$
Q5-$?$/02$5J$@?2?$<5782/$78$A?/0$5J$2?L10/$Y723$Z%?T7/$-0J0--789$25$370-?-A370/$5J$>0>L0-/U$

! ! /798?2.-0$7/$9080-?20@$L?/0@$58$230$<-5<0-H0/$?1-0?@O$78A1.@0@$78$230$@?2?L?/0+$78$<?-HA.1?-$

¥! <5/7H58$5J$?$A011$78$230$2?L10$Q>=011M5/7H58U$LO$-0J0-08A0$25$2?L10$?T7/$5-@78?20/$?8@$$

¥! @7>08/758?1$<-5<0-H0/$37@@08$L0378@$230/0$5-@78?20/$Q>k-@78?20=?209?-7/?H58U$

! ! @?2?$<5782$/798?2.-0$7/$A58/2-.A20@$?AA5-@789$25$230$J5115Y789$<?^0-8"$

¥! %'<=>?@A"B%/4.-%4:%)%C-*01/DE?@A"B%/4.-%4:%.1C-5,145DE>?@A"B%/4.-%4:%)%C-C+-0D;I$

¥! R,CS$A5@0$A58/7/2$5J$?$-0A5>>08@0@$<-06T$J5115Y0@$LO$?$A5158$?8@$15A?1$8?>0)A5@0$5J$?8$010>082$Q>0>L0-$A5--0/<58@789$25$?$>02-7A+$@7>08/758$5-$>0>L0-U$

¥! Y308$>5-0$23?8$580$@7>08/758$@0/A-7L0/$?$@?2?$<5782+$@7>08/758$>0>L0-$<?7-/$?-0$/5-20@$?1<3?L0HA?11O$78$?/A08@789$5-@0-$L?/0@$58$@7>08/758$8?>0$

¥! 78$A?/0$580$5J$230$5-@78?20/$@020->78789$<5/7H58$5J$?$2?L10$A011$L01589/$25$?8$5<08$?T7/$5-$?T7/$-0./789$230$370-?-A3O$5J$@5>?78$>0>L0-/+$230$sR,CS$A5@0$5J$?$>0>L0-x$A5><58082$7/$
-0<1?A0@$LO$?$Y71@A?-@"$w$Q?/20-7/;U$

! ! 4T?><10$5J$@?2?$<5782$/798?2.-0/"$

¥! '<=>-+)FC-*GC1HI;E-+)F.1CGAJK>-+)FAJGL99;E-+)F.1CG'!M >-+)F'!GL7H$;E-+)F.1CG'!N >-+)F'!GLOH$;E-+)F.1CGPQK>-+)FPQGLR;$$

¥! '<=>-+)FC-*GC1HI;E-+)F.1CGAJK>-+)FAJGL99;E-+)F.1CGSTU>-+)F&BGLVW;E-+)F.1CG'!M >-+)F'!GL9O9;E-+)F.1CG'!N >-+)F'!GLOIH;E-+)F.1CGPQK>-+)FPQGLR;E-+)F.1CGSKJ>X;$



En==es  suppor=ng  associa=on  of  facts  with  tables


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !($

! ! /5>0$08HH0/$5-$?^-7L.20/$5J$08HH0/$?-0$A-0?20@$25$L0$./0@$Y308$?//5A7?H89$J?A2/$Y723$2?L10/$25$Y37A3$230O$<5208H?11O$L01589$78$5-@0-$
25$?AA010-?20$<0-J5->?8A0$5J$D.0-70/$5-$?<<17A?H58/$Y5-;789$Y723$230$@?2?L?/0$23?2$@0680/$?8@$A582?78/$235./?8@/$5J$A011/$?8@$>711758/$
5J$<5208H?1$@?2?$<5782/$?8@$J?A2/$

¥! >B?L10F7>08/758V02$7@08H60/$>02-7A/$?8@$@7>08/758/$QY7235.2$/<0A7JO789$0T<17A721O$230$>0>L0-/U$23?2$@0/A-7L0$@?2?$<5782/$
L01589789$25$0?A3$2?L10$

¥! >B?L10$08H2O$A582?78$|F7>_?1$?8@$}F7>_?1$?^-7L.20/$

! ! ./789$237/$78J5->?H58+$72$7/$-01?HG01O$0?/O$?8@$J?/2$25$?//798$?$J?A2$Q-0<5-20@$78$?8$78/2?8A0$@5A.>082$-0J0--789$25$?$;85Y8$>5@.10U$25$?$
2?L10$Y30-0$7/$Y5.1@$<5208H?11O$?<<0?-$



DPM  component  facts  (and  their  rela=ons  to  metadata)


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !l$

! ! 78J5->?H58$?L5.2$/25-0@$78/2?8A0$@5A.>082/$7/$-0<-0/0820@$78$@`8/2?8A0$08H2O$
Y37A3$7@08H60/$?$>5@.10$Q>N5@.10U$23?2$Y?/$230$L?/7/$J5-$A-0?H58$5J$?$-0<5-2$
Q/010AH89$J-5>$G?-75./$?G?71?L10$-0<5-H89$/A08?-75/U$

! ! 78@7A?H58$5J$20><1?20/$23?2$Y0-0$/.L>7^0@$J5-$?$97G08$>5@.10$7/$/25-0@$78$
@m71789`8@7A?25-$08H2O$

! ! G?1.0/$J5-$230$-0<5-20@$J?A2/$?-0$Y?-035./0@$78$@m?A2$08H2O$
¥! 0?A3$J?A2$<5782/$25$?$/798?2.-0$5J$?$@?2?$<5782$Q?/$-0<-0/0820@$LO$2?L10$A011/$

Y30-0$237/$J?A2$L01589/U$
¥! 78$A?/0$Y308$?$2?L10$A011$-0<-0/082/$>5-0$23?8$580$@?2?$<5782+$230$A58A-020$

?8@$J.11$-0<-0/082?H58$J5-$?$J?A2$7/$<-5G7@0@$

! ! 78J5->?H58$58$Y3?2$2?L10/$Y0-0$<5208H?11O$-0<5-20@$7/$9080-?20@$78$
@PG?71?L10B?L10$QL?/0@$58$>02?@?2?$J-5>$>B?L10F7>08/758V02U$%$237/$78J5->?H58$7/$
301<J.1$78$J.-230-$<-5A0//789$?8@$./0$5J$@?2?$L.2$?/$237/$7/$?1/5$0?/71O$?G?71?L10$78$
=1?//7A$C01?H58?1$V2-.A2.-0/$<1?A0351@0-$72$>?O$L0$-0>5G0@$78$230$80T2$G0-/758/$

! ! ?@@7H58?1$2?L10/$Y711$L0$78A1.@0@$25$/25-0$78J5->?H58$58$J?710@$?//0-H58/$78$?$
<?-/0@$Q7><5-20@$5-$0T<5-20@U$R,CS$78/2?8A0$@5A.>082+$78$<?-HA.1?-"$$

¥! @4--5-/$2?L10$Y5.1@$351@$78J5->?H58$?L5.2$230$-.10$?8@$J?A2/$78G51G0@$78$
0--5805./$0G?1.?H58$



Classic  rela=onal  data  storage  
General  idea,  goals  and  alterna=ves  considered  (1)


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !o$

! ! ?120-8?HG0$?<<-5?A30/$?//0//0@$25$5G0-A5>0$230$<-5L10>/$5J$FMN$>02?@?2?$A5><58082$

! ! 95?1/$J5-$A58/7@0-?H58){.@90>082$A-720-7?"$
¥! @?2?$G?17@?H58"$

K! ?.25>?HA$9080-?H58$5J$A30A;/$L?/0@$78$L./780//$J5->.1?H58$Q>5@0110@$78$?8852?20@$20><1?20/+$>5/2$17;01O$78$?$2?L10$
A082-7A$>?880-$7I0I$-0J0--789$25$L./780//$A5@0/$5-$-5Y/)A51.>8/)/3002$852?H58U$5-$./789$230$J5->.1?H58$5J$230$4,P$
FMN$NV$PAA0//$@?2?L?/0$?//0-H58/$Q>7T$5J$2?L10$A082-7A$?8@$@?2?$A082-7AU$

K! <0-J5->?8A0+$0/<0A7?11O$78$A?/0$5J$-.10/$J5-$5<08$2?L10$
K! @.<17A?20/$Q7I0I$/?>0$J?A2$?<<0?-789$78$@7i0-082$2?L10/$Y37A3$7/$780G72?L10$78$2?L10$A082-7A$>?880-$J5-$@?2?$/25-?90U$

¥! -08@0-789$?8@$@?2?$?AA0//$Q=CEFU$J5-$@?2?$082-O$2551/"$

K! 3?8@1789$5J$@.<17A?20/$
K! <5<.1?H89$5J$5<08$2?L10/$?8@$3782/$J5-$-0<5-20@$Z%?T0/$G?1.0/$

¥! J?A7172?20$230$.8@0-/2?8@789$5J$230$@?2?L?/0$J5-$858$FMN)R,CS$0T<0-2/$?8@$<-5G7@789$?120-8?HG0$/2-.A2.-0$J5-$4BS/$



Classic  rela=onal  data  storage  
General  idea,  goals  and  alterna=ves  considered  (2)


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ !z$

! ! J5115Y789$?120-8?HG0$/51.H58/$Y0-0$A58/7@0-0@$78$230$<-5A0//$5J$?//0//>082"$
+,! -./&012&33.$24*&'*-$)'&/-&4-$523&))126$4*3&78/&3$)'492'94*)$%$J5-$0?A3$2?T585>O$2?L10$?$-01?H58?1$2?L10$7/$A-0?20@]$237/$2?L10$-0/0>L10/$-5Y$A51.>8$

/2-.A2.-0$5J$?$2?T585>O$2?L10$72$A5--0/<58@/$25$
:, ! )2;*0&<)'&4$31=*$)'492'94*$%$-01?H58?1$2?L10$Y37A3$0?A3$-5Y$/25-0/$78J5->?H58$?L5.2$580$J?A2$J-5>$2?T585>O$2?L10+$?@@7H58?11O$7@08HJO789$J-5>$Y37A3$

2?L10)-5Y)A51.>8)<?90$72$A5>0/$
>,! )'&(3*$?&'$)'492'94*$%$580$/2-.A2.-0$5J$-01?H58?1$2?L10$J5-$-0<-0/082?H58$5J$?11$2?T585>O$2?L10/$QY723$<-0@0680@$?^-7L.20/$J5-$G?-75./$<.-<5/0/U$

! ! ?8?1O/7/$5J$230$23-00$?120-8?HG0/$?L5G0$10@$25$230$A58A1./758$23?2"$
¥! ?120-8?HG0$8.>L0-$2Y5$7/$/7>71?-$25$230$/25-?90$5J$J?A2/$78$FMN$<-5<0-H0/$<1?A0351@0-/+$L.2$78/20?@$5J$@7>08/758%>0>L0-$<?7-/$72$./0/$-5Y)A51.>8$

A5@0/$25$7@08HJO$230$J?A2/$

¥! /51.H58$23-00$>?O$08A5.820-$.80T<0A20@$A?/0/$Y37A3$Y5.1@$L0$3?-@$25$@0?1$Y723$Q.8;85Y8$?8@$<5208H?11O$@7i0-082$25$230$?//.>0@$8.>L0-$5J$A51.>8/$
J5-$G?-75./$<.-<5/0/U$

¥! 5<H58$580$7/$10?/2$/2?L10$L.2$<-5L?L1O$230$A15/0/2$25$230$@0/7-0@$-0/.12$

! ! /010A20@$?120-8?HG0$580"$
¥! <-5/"$

K! 0?/O$25$.8@0-/2?8@$LO$FMN$.8?Y?-0$./0-/$$
K! -01?HG01O$/7><10$D.0-70/$58$@?2?$$
K! 0T<0A20@$78A-0?/0$78$<0-J5->?8A0$5J$G?17@?H58/$?8@$-08@0-789$/35.1@$78A-0?/0$

¥! A58/"$
K! >?78208?8A0$<-5A0//$78A1.@0/$-09080-?H58$5J$2?L10/$78$A?/0$5J$A3?890/$78$78J5->?H58$-0D.7-0>082/$?8@$>79-?H58$5J$@?2?$
K! @?2?L?/0$/2-.A2.-0$7/$>5-0$A5><10T$?8@$10//$/2?L10$
K! ?85230-$/20</$78$<-5A0//789$?8@$G?17@?H58$5J$@?2?$Q>5G0$@?2?$25$?85230-$2?L10/$25$7820-?A2$Y723$R,CS$<?-/0-+$@020A2$@.<17A?20/+$02AIU$
K! 800@$25$2378;$5J$35Y$25$?AA5>>5@?20$<-0A7/758$7J$A?8$L0$@7i0-082$J5-$0?A3$J?A2$



DPM  and  Classic  Rela=onal  Structures  
Principle  of  opera=on


'#$

! ! J5-$0G0-O$2?L10$Q>B?L10U$?$/0<?-?20$-01?H58?1$2?L10$7/$A-0?20@$A582?78789"$$
¥! ?$A51.>8$-0J0-08A789$@`8/2?8A0$$

¥! ?$A51.>8$J5-$0?A3$Z%?T7/$Q<?90U$?8@$$

¥! ?$A51.>8$J5-$0G0-O$A011$78$2?L10$QL?/0@$58$>B?L10=011+$0TA1.@789$A-7//%
A-5//0@)9-0O$/3?@0@$A011/U$

! ! ./789$78J5->?H58$J-5>$230$>?<<789$2?L10$72$7/$<5//7L10$25$>5G0$@?2?$L02Y008$
A1?//7A$-01?H58?1$/2-.A2.-0/$?8@$230$FMN$<-5<0-H0/$J?A2$/25-?90$Q?8@$G7A0$G0-/?U$

0!&(3* $
B?L10`F$B?L10=5@0$

!&(e$ VIzzI!'I&!I#!$
!(zz$ VI**I#!I#'I#!$

0!&(3*@A1)$
B?L10`F$PT7/`F$

!&(e$ !''$
!&(e$ !'&$
!&(e$ !'*$
!(zz$ !&!$
!(zz$ !&'$
!(zz$ !&&$

0@A1)$
PT7/`F$k-7082?H58$

!''$ R$
!'&$ |$
!'*$ }$
!&!$ |$
!&'$ |$
!&&$ R$

0@A1)B4-1/&'*$
PT7/`F$ k-@78?20`F$k-@78?20=5@0$`/C5Y•0O$

!''$ '#!$ !#$ $$
!''$ '#'$ '#$ $$
!''$ '#&$ &#$ $$
!''$ '#*$ *#$ $$
!''$ '#e$ e#$ $$
!'&$ '!#$ !#$ $$
!'&$ '!!$ '#$ $$
!'&$ '!'$ &#$ $$
!'&$ '!&$ *#$ $$
!'&$ '!*$ e#$ $$
!'*$ '!e$ $$ $$
!&!$ *'o$ !#$ 2-.0$
!&'$ *'z$ '#$ 2-.0$
!&&$ *&z$ &#$ $$
!&&$ **#$ *#$ $$

0BC*/@A1)D&39*E*)'41278/$
PT7/`F$ u70-?-A3O`F$

!'*$ !'$
!&'$ !'$

0B4-1/&'*F&'*G841)&78/$
k-@78?20`F$F7>08/758=5@0$N0>L0-=5@0$

'#!$ N4B$ >7'$
'#!$ ,PV$ T'($
'#'$ N4B$ >7e$
'#&$ N4B$ >7!#$
'#*$ N4B$ >7!'$
'#e$ N4B$ >7!$
'!#$ MmS$ T!'$
'!!$ MmS$ T'*$
'!'$ MmS$ T&'$
'!&$ MmS$ T*&$
'!*$ MmS$ T'&$
'!e$ =BM$ 5<08$
*'o$ `F=$ 5<08$
*'z$ =BM$ 5<08$
*&z$ N4B$ >7(l$
*&z$ ,PV$ T!'$
**#$ N4B$ <7(o$

0H&CC1/G$
B?L10`F$CVB?L10W?>0$C5Y=51.>8=5@0$ V798?2.-0$

!&(e$VIzzI!'I&!I#!$ MPa4!'*$ /'A€=BMQwU$
!&(e$VIzzI!'I&!I#!$ C!#=!#$ N4BQ/'>@€>7'U•/'A€,PVQ/'A€,S"T'(U•/'A€MmSQ/'A€MS"T!'U$
!&(e$VIzzI!'I&!I#!$ C!#='#$ N4BQ/'>@€>7'U•/'A€,PVQ/'A€,S"T'(U/'A€MmSQ/'A€MS"T!'U$

‚$
!&zz$VI**I#!I#'I#!$ =!#$ /'A€`F=QwU$
!&zz$VI**I#!I#'I#'$ ='#$ /'A€=BMQwU$
!&zz$VI**I#!I#'I#&$ =&#$ N4BQ/'>@€>7(lU•/'A€,PVQ/'A€,P"T!'U$
!&zz$VI**I#!I#'I#*$ =*#$ N4BQ/'>@€<7(oU$

-I&2' $
`8/2?8A0`F$ V798?2.-0$ _?1.0$ E872$F0A7>?1/$

!$N4BQ/'>@€>7'U•/'A€,PVQ/'A€,P"T'(U•/'A€=BMQ0.€aP"MSU•/'A€MmSQ/'A€MS"T!'U$ '&*e$4EC$ #$
!$N4BQ/'>@€>7!#U•/'A€=BMQ0.€aP"MSU•/'A€MmSQ/'A€MS"T!'U$ &*e$4EC$ #$
!$N4BQ/'>@€>7!'U•/'A€=BMQ0.€aP"MSU•/'A€MmSQ/'A€MS"T!'U$ *&($4EC$ #$

‚$
!$N4BQ/'>@€>7(lU•/'A€,PVQ/'A€,P"T!'U•/'A€=BMQ0.€aP"MSU•/'A€`F=Qn!'nU$ !##!$4EC$ #$
!$N4BQ/'>@€<7(oU•/'A€=BMQ0.€aP"MSU•/'A€`F=Qn!'nU$ #I!e$<.-0$ '$
!$N4BQ/'>@€>7(lU•/'A€,PVQ/'A€,P"T!'U•/'A€=BMQ0.€aP"4/U•/'A€`F=Qn&''nU$ '#&*$4EC$ #$
!$N4BQ/'>@€<7(oU•/'A€=BMQ0.€aP"4VU•/'A€`F=Qn&''nU$ #I&*$<.-0$ '$

!&(3*J$+>KLMN,OO,+:,>+,P+$
`8/2?8A0`F$ M?90!'*$ C!#=!#$ C!#='#$ C!#=&#$ C!#=*#$ C!#=e#$ C'#=!#$ ‚$

!$0.€aP"MS$ '&*e$$$ &*e$ *&($$$ $$ $$
$$ $$ $$ $$ $$ $$ $$ $$ $$

!&(3*J$+KOOMN,"",P+,P:,P+$
`8/2?8A0`F$ =!#$ ='#$ =&#$ =*#$

!$ !'$MS$ !##!$ #I!e$
!$ &''$4V$ '#&*$ #I&*$

N,OO,+:,>+,P+$

M?90$ MS$

=!#$ ='#$ =&#$ =*#$ =e#$
C!#$ '&*e$$$ &*e$ *&($$$
C'#$ $$ $$ $$ $$ $$
C&#$ &*e$$$ $$ $$ $$
C*#$ $$ *e(l$$$ $$ $$
Ce#$ $$ $$ '&*$$$ $$

N,"",P+,P:,P+$

=!#$ ='#$ =&#$ =*#$
!'$ MS$ !##!$ #I!e$

&''$ 4V$ '#&*$ #I&*$

!*0C3&'*)$

%QH$@//8'&'*-$!*0C3&'*)$H*'&-&'&$

%QH$%&'&J$

%QH$&/-$E*3&78/&3$N'492'94*)$H&CC1/GJ$

%&'&$1/$E*3&78/&3$N'492'94*)J$

'( )!!)'#!*+$ ,-.//01/$ '#23$4.-561789$:5-;/35<$$



/010A2$C##'#=##'#+$C##l#=##'#$
J-5>$B€€V€#'€#!€#&€#!€€/'>@€€!€e€'$$
Y30-0$̀WVBPW=4$c$!]$

$
/010A2$$

$$$$B!IC#**#=##!#$S4mB€V`F4+$$
$$$$B'IC##l#=##&#$p$B'IC##l#=##*#$CauB€V`F4$$$$$

J-5>$B€€V€#'€#!€#&€#!€€/'>@€€!€e€'$2!$
$$$$7880-${578$B€€V€!'€#!€#!€#!€€/'>@€€!€e€' $2'$58$2!I`WVBPW=4$c$2'I`WVBPW=4$
Y30-0$2!I`WVBPW=4$c$!]$

$
/010A2$$

$$$$2!I-#e&#A##!#$S4mB€V`F4+$$
$$$$/.> Q$2'I-#z&#A##*#$U$p$2&I-#z&#A##&#$CauB€V`F4$

J-5>$B€€V€#'€#!€#&€#!€€/'>@€€!€e€'$2!$
$$$$7880-${578$B€€V€#'€#'€#!€#*€€/'>@€€!€e€'$2'$58$2!I`WVBPW=4$c$2'I`WVBPW=4$

$$$$7880-${578$B€€V€#'€#'€#!€#&€€/'>@€€!€e€'$2&$58$2!I`WVBPW=4$c$2&I`WVBPW=4$
Y30-0$2!I`WVBPW=4$c$!]$

'!$'( )!!)'#!*+$ ,-.//01/$ '#23$4.-561789$:5-;/35<$$



Applica=on’s  interface  informa=on


#(%#l)!!)'#!*+$m-?8;J.-2$ 4`kMP$V0>78?-$nB551$J5-$E8@0-2?;789/$`><10>082?H58$?8@$6-/2%10G01$/.<<5-2n$ ''$

! ! 8?>0/$5J$230$08HH0/$./0@$LO$?<<17A?H58/$/2?-2$Y723$10^0-$[?\$

! ! 72$7/$0T<0A20@$23?2$230$?<<17A?H58$L?/0@$58$@7i0-082$/51.H58)/.<<5-H89$@7i0-082$20A38515970/$Q0I9I$:78@5Y/$m5->/+$4TA01$P@@%78+$7kV+$‚U$Y711$/3?-0$?2$10?/2$/5>0$A5><58082/$5J$230$
7820-J?A0$%$230-0J5-0$230$-01?H58$L02Y008$230$2-?8/1?H58$?8@$0?A3$7820-J?A0$A5><58082$Y?/$@0680@$25$L0$>?8O%25%>?8O$

! ! ?P<<17A?H58$85Y$78A1.@0/$?1/5$?<<17A?H58$G0-/758$?8@$@?2?L?/0$2O<0$



Thank  you!

•?-51$N78AZOƒ/;7$

'&$
'( )!!)'#!*+$ ,-.//01/$ '#23$4.-561789$:5-;/35<$$


