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Return

Compliance

Method

Description

Return

Compliance

Method

Description

Return

Compliance

Method

Description

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

Compliance

Errors
!"#$%&'()'*)+,%&(&'-&.!&/(
"011!)2"-#()*)+',3!2#4#+*2#!567 '0/'4*8"(

Errors
9:;.<=&93>?<&@;A !"#$%&'()'*)+,%&(&'-&.!&/(
B3&C:@;C;3=;A "011!)2"-#()*)+',D(*)+'67 '0/'4*8"(

! "#$%"&'&() * +,,-. / 0"11%,2
1&(/'(2&' 9"#$D(""#!5 '#//)*0#(&3'40(2'(2&'20&-#-*25'%))6!,'/&-70*&8
!"#$%'#()*)+',%-#()*)+',@!!E01D(""#!5 #'-#()*)+',@!!E01D(""#!5

Errors
9:;.<=&93>?<&@;A !"#$%&'()'*)+,%&(&'-&.!&/(

B3&C:@;C;3=;A "011!)2"-#()*)+',@!!E0167 '0/'4*8"(

!"#$%&'()'*)+,%&(&'-&.!&/(
B3&C:@;C;3=;A

!12#!5*8

"011!)2"-#()*)+',<$F#567 '0/'4*8"(
920/'+&(2)3'+!/('$&'0+,%&+&"(&3'0: G
"011!)2"-#()*)+',<$F#567 '0/'2)0(%

9:;.<=&93>?<&@;A

1&(/'(2&'20&-#-*25'#3+0"0/(-#(07&'/&//0)"8

!"#$%'#()*)+',%-#()*)+',D(*)+'D(""#!5

!12#!5*8
920/'+&(2)3'+!/('$&'0+,%&+&"(&3'0:' G
"011!)2"-#()*)+',@!!E0167 '0/'2)0(%

#'-#()*)+',D(*)+'D(""#!5

! "#$%"&'&() * 345%20"11%,2

1&(/'(2&' 9"#$D(""#!5 '#//)*0#(&3'40(2'(2&'20&-#-*25'/&#-*2'/&-70*&8
! "#$%"&'&() * 0"'&()0"11%,2

!12#!5*8
920/'+&(2)3'+!/('$&'0+,%&+&"(&3'0:' G
"0 11 !)2"-#()*)+' , D(*)+' 67'0/'2)0(%

Errors

!"#$%'#()*)+',%-#()*)+',<$F#5D(""#!5 #'-#()*)+',<$F#5D(""#!5

!12#!5*8
920/'+&(2)3'+!/('$&'0+,%&+&"(&3'0:'
"0 11 !)2"-#()*)+' , 3!2#4#+*2#!567'0/'2)0(%

! "#$%"&'&() * 6,#%7%('#%,20"11%,2

!"#$%'#()*)+',%-#()*)+',3!2#4#+*2#!5D(""#!5 #'-#()*)+',3!2#4#+*2#!5D(""#!5

1&(/'#'20&-#-*25'")(0 ! *#(0)"'/&//0)"8

9:;.<=&93>?<&@;A
B3&C:@;C;3=;A

")(0! *#(0)"'*#%%$#*6

! "#$%"&'&() * 0#&.(#.&"6,#%7%('#%,20"11%,2
1&(/'(2&'/&//0)"':)-'/!$/*-0$0" ; '()'")(0 ! *#(0)"/'):'*2#" ; &/'40(20"'#'20&-#-*25'/(-!*(!-&8
!"#$%'#()*)+',%-#()*)+',D2)0+20)(3!2#4#+*2#!5D(""#!5 #'-#()*)+',D2)0+20)(3!2#4#+*2#!5D(""#!5

Errors

9:;.<=&93>?<&@;A !"#$%&'()'*)+,%&(&'-&.!&/(

B3&C:@;C;3=;A
"011!)2"-#()*)+',D2)0+20)(3!2#4#+*2#!567 '0/'
4*8"(

!12#!5*8
920/'+&(2)3'+!/('$&'0+,%&+&"(&3'0:'
"011!)2"-#()*)+',D2)0+20)(3!2#4#+*2#!567 '0/'
2)0(%

! "#$%"&'&() * 0#&.(#.&"6,#%7%('#%,20"11%,28,&$%"&'&() *
1&(/'(2&'/&//0)"':)-'/!$/*-0$0";'()'")(0 ! *#(0)"/'):'*2#";&/'40(20"'#'20&-#-*25'/(-!*(!-&':)-'(2&';07&"'
20&-#-*258

(2&'&$'):'(2&' ; -#,2
!"#$%'#()*)+',%-#()*)+',D2)0+20)(3!2#4#+*2#!5D(""#!5 #'-#()*)+',D2)0+20)(3!2#4#+*2#!5D(""#!5

Errors

39=>?9B3A '#()*)+',&$G 0/'")(':)!"3

3B@@><.HBC;3= '#()*)+',&$G 0/G5088

9:;.<=&93>?<&@;A !"#$%&'()'*)+,%&(&'-&.!&/(

B3&C:@;C;3=;A
"011!)2"-#()*)+',D2)0+20)(3!2#4#+*2#!567 ')-'
"0 11 !)2"I#"#J8(?($()*2#!5 67'0/'4*8"(

!12#!5*8
920/'+&(2)3'+!/('$&'0+,%&+&"(&3'0:'
"011!)2"-#()*)+',D2)0+20)(3!2#4#+*2#!567 '#"3'
"0 11 !)2"I#"#J8(?($()*2#!5 67'#-&'2)0(%
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!"#$%&'($

Method

Description

Parameters !"#$%&'()*+(#,&(#!+%-'()*+(#,&(#!+ &'()*+(#,&(#!+
Return

Compliance

Method

Description

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

Return

Compliance

Method

Description
Parameters !"#$%&'()*+(#,&(#!+%-'()*+(#,&(#!+ &'()*+(#,&(#!+
Return

Compliance

Implements
!"#$%)#*/&/,)0%1#*/&/,)02/!3#4*

Parameters

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

56752289:;<

Errors

)*+&'()*+,)-.')-#,&/+"0-.+&-/&,#)&/(!!#")+1

Errors

2;9=.77.86><;6.;<

"'??!/("1#*/&/,)0<*"#@+AB &-/&3&4"*

Errors

56752289:;< )*+&'()*+,)-.')-#,&/+"0-.+&-/&,#)&/(!!#")+1
"'??!/("1#*/&/,)0:/&C*/"&4AB &-/&3&4"*

82;9-:.86>D-.E;<

56.=2E;=;6:;<

65EE>-9F5=;6: &'()*+(#,&(#!+ &-/&+'44

&'()*+(#,&(#!+ &-/&-,0'2-1

68:>D856<

'&1#*/&/,) 0<*"# @+7*""#!+

2;9=.77.86><;6.;< &'()*+(#,&(#!+ &-/&-,0'2-1
56.=2E;=;6:;<

3*-/&4+)*#1&4(/)&5+&-4!2+4+,)+1&-6&
"' ?? !/("1#*/&/,) 0<*"# @+AB&-/&(/'*%

&'()*+(#,&(#!+ &-/&+'44

"'??!/("1#*/&/,)0:/&C*/"&4AB &#"&
"' ?? !/("G#"#H4*D*$*/&(#!+ AB&-/&3&4"*

)*+&.$ &#6&)*+&*-+"'".*%
7+)/&)*+&8"#$7*""#!+ &'//#.-')+1&8-)*&)*+&*-+"'".* %&)"'0+"/'2&/+"0-.+&6#"&)*+&9-0+,&*-+"'".* %:

!"#$ %&'()*+,)-.')-#,
!"#$%)#*/&/,)0%1#*/&/,)0:/&C*/"&47*""#!+

82;9-:.86>D-.E;<
65EE>-9F5=;6:

'+&H4* I(! I,!J ?4*(* I/* K'*"(
&'()*+(#,&(#!+ &-/&-,0'2-1

)#*/&/,)0.$ &#"&&'()*+(#,&(#!+ &-/&+'44

! "#$%"&'&() * +&',"&-'./"--%0120&$%"&'&() *

3*-/&4+)*#1&4(/)&5+&-4!2+4+,)+1&-6&
"'??!/("1#*/&/,)0:/&C*/"&4AB &',1&
"' ?? !/("G#"#H4*D*$*/&(#!+ AB&'"+&&(/'*%

! "#$%"&'&() * 3"-% ! 1/"--%01

65EE>-9F5=;6:
82;9-:.86>D-.E;<

7+)/&)*+&8"#$7*""#!+ &'//#.-')+1&8-)*&)*+&*-+"'".* %&1+/-9,&/+"0-.+:

!"#$%)#*/&/,) 0%1#*/&/,) 0<*"# @+7*""#!+

(,'52+&)#&.#4!2+)+&"+;(+/)

'&1#*/&/,)0:/&C*/"&47*""#!+
)#*/&/,)0#$ &,#)&6#(,1

)*+&'()*+,)-.')-#,&/+"0-.+&-/&,#)&/(!!#")+156752289:;<

56.=2E;=;6:;<

!?(#!+&4

!?(#!+&4
3*-/&4+)*#1&4(/)&5+&-4!2+4+,)+1&-6&
"' ?? !/("1#*/&/,) 0:/&C*/"&4 AB&-/&(/'*%

!?(#!+&4

!"#$%)#*/&/,)0%1#*/&/,)0:/&C*/"&47*""#!+

2;9=.77.86><;6.;<

0-%45)%"&'&()*5$%"&'&()*6&07*8'1'!"&

!"#$%8"#$2/!L0=&+&@*/

! "#$%"&'&() * +&',"&-'./"--%01
7+)/&)*+&8"#$7*""#!+ &'//#.-')+1&8-)*&)*+&*-+"'".*%&)"'0+"/'2&/+"0-.+:

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

3*+&*-+"'".*%&4','9+"&!"#0-1+/&'..+//&/+//-#,/&)#&)"'0+"/+&',1&4','9+&*-+""'.*-+/&#6& .$"%I<+)*#1/&
-,&)*-/&4','9+"&'..+!)&',& -'()*+(#,&(#!+ &#5=+.)&6#"&)*+&!("!#/+&#6&!"#$%&'()*+,)-.')-#,:&&3*+&/+//-#,/
-,.2(1+1&-,&)*-/&4',' 9+"&'"+>

'&1#*/&/,)0:/&C*/"&47*""#!+

(,'52+&)#&.#4!2+)+&"+;(+/)

?&1#*/&/,)0:/&C*/"&47*""#!+M &'&5'/-.&/+//-#,&)"'0+"/-,9&'&*-+"'".*%
?&1#*/&/,)0<*"#@+7*""#!+M &'&/+//-#,&)#&1+/-9,&'&*-+"+"'.*%
?&1#*/&/,)07(/',('/*6!(#3#,&(#!+7*""#!+M &'&/+//-#,&6#"&,#)-! 6$')-#,/&8-)*-,&'&*-+"'".*%&/)"(.)("+
?&1#*/*/&,)0E!!N'?7*""#!+M &'&/+//-#,&2##@-,9&(!&*-+"+"'.*-+/
?&1#*/*/&,)07*&/,)7*""#!+M &'&/+//-#,&6#"&/+'".*-,9&6#"&*-+"'".*-+/
?&1#*/&/,)0-$J#+7*""#!+M &'&/+//-#,&6#"&."+')-,9&',1&1+2+)-,9&*-+"'".*-+/
?&1#*/&/,)06!(#3#,&(#!+7*""#!+M &'&/+//-#,&6#"&/(5/."-5-,9&)#&.*',9+/&-,&*-+"'".*-+/

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

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

."#/*-

0%1,2+3-)"

!"#$%&
'"()*+,#+%-
43*31"#"*( !"#$%*-.'(/.#+*.#!/%0-.'(/.#+*.#!/ *-.'(/.#+*.#!/

."#/*-

0%1,2+3-)"

!"#$%&

'"()*+,#+%-

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

."#/*-

0%1,2+3-)"

!"#$%&
'"()*+,#+%-
43*31"#"*( !"#$%*-.'(/.#+*.#!/%0-.'(/.#+*.#!/ *-.'(/.#+*.#!/

."#/*-

0%1,2+3-)"

!"#$%&'()*+,)-.')-#,
43*31"#"*(

5**%*(

1233405627819 *-.'(/.#+*.#!/ &-/&/-::
;<8509&;14=0&38> (,'01+&)#&.#2!1+)+&"+3(+/)
<857&??&;14>81&8>

21?2<<;598>

!@.#!/*:

<857&??&;14>81&8>

4*-/&2+)*#5&2(/)&0+&-2!1+2+,)+5&-6&A
"-@@!)."B#()*)+',3!!C-@DE &-/&.)-(%

"-@@!)."B#()*)+',3!!C-@DE &-/&F*:"(

getHierarchyDesignSessionForHierarchy
7+)/&)*+&;"#$?(""#!/ &'//#.-')+5&8-)*&)*+&)#! #1#9%&5+/-9,&/+":-.+&(/-, 9&6#"&)*+&9-:+,&*-+"'".* %;

5**%*(
21&7<3878198>

"-@@!)."B#()*)+',>("#G/DE &#"&
"- @@!)."H#"#I:(=($()*.#!/ DE&-/&F*:"(

21?2<<;598> )*+&'()*+,)-.')-#,&/+":-.+&-/&,#)&/(!!#")+5

*-.'(/.#+*.#!/ &-/&-,:'1-5

1233405627819 '#()*)+',#$A #"A*-.'(/.#+*.#!/ &-/&/-::
;<8509&;14=0&38> (,'01+&)#&.#2!1+)+&"+3(+/)

!"#$%'#()*)+',%B#()*)+',>("#G/?(""#!/

!@.#!/*:
4*-/&2+)*#5&2(/)&0+&-2!1+2+,)+5&-6&
"-@@!)."B#()*)+',>("#G/DE &',5&
"- @@!)."H#"#I:(=($()*.#!/ DE&'"+&.)-(%

'&B#()*)+',>("#G/?(""#!/

)*+&&$&#6&)*+&*-+"'".*%

7+)/&)*+&;"#$?(""#!/ &'//#.-')+5&8-)*&)*+&*-+"'".*%&1##<(!&/+":-.+;

!"#$%'#()*)+',%B#()*)+',3!!C-@?(""#!/ '&B#()*)+',3!!C-@?(""#!/

*-.'(/.#+*.#!/ &-/&-,:'1-5
21&7<3878198>

)*+&'()*+,)-.')-#,&/+":-.+&-/&,#)&/(!!#")+5

getHierarchyStructureNotificationSession
7+)/&)*+&/+//-#,&6#"&/(0/."-0-, 9&)#&,#)-! .')-#,/&#6&.*', 9+/&8-)*-,&'&*-+"'".* %&/)"(.)("+;

getHierarchyLookupSession

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

!"#$%&'()*+,)-.')-#,
!"#$%'#()*)+',%B#()*)+',?.)-+.-)(1!.#F#+*.#!/?(""#!/ '&B#()*)+',?.)-+.-)(1!.#F#+*.#!/?(""#!/

5**%*(

1233405627819 *-.'(/.#+*.#!/ &-/&/-::
;<8509&;14=0&38> (,'01+&)#&.#2!1+)+&"+3(+/)
<857&??&;14>81&8> *-.'(/.#+*.#!/ &-/&-,:'1-5

21&7<3878198>
"-@@!)."B#()*)+',?.)-+.-)(1!.#F#+*.#!/DE &-/&
F*:"(

21?2<<;598>

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

)*+&'()*+,)-.')-#,&/+":-.+&-/&,#)&/(!!#")+5

!@.#!/*:
4*-/&2+)*#5&2(/)&0+&-2!1+2+,)+5&-6&
"-@@!)."B#()*)+',?.)-+.-)(1!.#F#+*.#!/DE &-/&
.)-(%

getHierarchyStructureNotificationSessionForHierarchy

!@.#!/*:
4*-/&2+)*#5&2(/)&0+&-2!1+2+,)+5&-6&
"-@@!)."B#()*)+',?.)-+.-)(1!.#F#+*.#!/DE &',5&
"- @@!)."H#"#I:(=($()*.#!/ DE&'"+&.)-(%

!"#$%'#()*)+',%B#()*)+',?.)-+.-)(1!.#F#+*.#!/?(""#!/ '&B#()*)+',?.)-+.-)(1!.#F#+*.#!/?(""#!/
1233405627819 '#()*)+',#$A #"A*-.'(/.#+*.#!/ &-/&/-::
;<8509&;14=0&38> (,'01+&)#&.#2!1+)+&"+3(+/)
<857&??&;14>81&8> *-.'(/.#+*.#!/ &-/&-,:'1-5

"-@@!)."B#()*)+',?.)-+.-)(1!.#F#+*.#!/DE &-/&
F*:"(

21?2<<;598> )*+&'()*+,)-.')-#,&/+":-.+&-/&,#)&/(!!#")+5

5**%*(
21&7<3878198>

7+)/&)*+&/+//-#,&6#"&/(0/."-0-,9&)#&,#)-! .')-#,/&#6&.*',9+/&8-)*-,&'&*-+"'".*%&/)"(.)("+&6#"&)*+&9-:+,&
*-+"'".* %;

43*31"#"*(
)*+&&$&#6&)*+&*-+"'".*%
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!"#$%&
'"()*+,#+%-
./*/0"#"*( osid.authentication.Authentication authentication

1"#2*-

3%0,4+/-)"

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

1"#2*-

3%0,4+/-)"

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

osid.hierarchy.HierarchyReceiver receiver
osid.authentication.Authentication authentication

1"#2*-

3%0,4+/-)"

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

+!&)(,'#"'%"-.(,#,'/,0+,1#

supportsHierarchyAdmin()'$1'falseUNIMPLEMENTED

23$1'-,#3"4'-+1#'),'$-.(,-,!#,4'$5  

supportsHierarchyAdmin()'$1'true.

optional
23$1'-,#3"4'-+1#'),'$-.(,-,!#,4'$5'  

supportsHierarchySearch()'$1'true.

optional
23$1'-,#3"4'-+1#'),'$-.(,-,!#,4'$5  

supportsHierarchyNotification()'$1'true.

! "#$%"&'&() * +"'&()+",,%-.
6,#1'#3,' OsidSession'&11"%$&#,4'7$#3'#3,'3$,/&/%38'1,&/%3'1,/9$%,:

./";8'&+#3,!#$%&#$"!
osid.hierarchy.HierarchySearchSession &'HierarchySearchSession

#3,'&+#3,!#$%&#$"!'1,/9$%,'$1'!"#'1+.."/#,4

UNIMPLEMENTED

6,#1'#3,'3$,/&/%38'&4-$!$1#/&#$9,'1,11$"!:
./";8'&+#3,!#$%&#$"!

./";8'&+#3,!#$%&#$"!
osid.hierarchy.HierarchyNotificationSession &'HierarchyNotificationSession

osid.hierarchy.HierarchyAdminSession &'HierarchyAdminSession

authentication'$1'null

UNSUPPORTED

authentication'$1'$!9&($4

5**%*(

NULL_ARGUMENT authentication'$1'null

OPERATION_FAILED +!&)(,'#"'%"-.(,#,'/,0+,1#
PERMISSION_DENIED authentication'$1'$!9&($4

supportsHierarchyNotification()'$1'false

UNSUPPORTED #3,'&+#3,!#$%&#$"!'1,/9$%,'$1'!"#'1+.."/#,4

6,#1'#3,'3$,/&/%38'!"#$! %&#$"!'1,11$"!:

optional

5**%*(

NULL_ARGUMENT authentication'$1'null

OPERATION_FAILED +!&)(,'#"'%"-.(,#,'/,0+,1#
PERMISSION_DENIED authentication'$1'$!9&($4

5**%*(

./*/0"#"*(

UNIMPLEMENTED supportsHierarchySearch()'$1'false

UNSUPPORTED

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

#3,'&+#3,!#$%&#$"!'1,/9$%,'$1'!"#'1+.."/#,4

! "#$%"&'&() * 123%.+",,%-.

NULL_ARGUMENT

OPERATION_FAILED

PERMISSION_DENIED
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OSID Specification

hierarchy package

Version 3.0.0

!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

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

1%'2+&
3-"#$,4&*%

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

1%'2+&

3-"#$,4&*%
.%'/-0

)%(*+,#',-&

1%'2+&

3-"#$,4&*%
.%'/-0

)%(*+,#',-&
1%'2+&

3-"#$,4&*%
.%'/-0

)%(*+,#',-&
54+4"%'%+( !"#$%#$%&$ #$

1%'2+&

3-"#$,4&*%

!"#$!!%&&'(%)")!* +
!"#$#%&'%$(&#%)#"*%+,-%."*'/*0%(&"*,*+(1%2)"*&"#3%4%*"$)*-%/'%$*)"%5/"#%-/$%6),*,-$""%#)++"##')7%
,)$(/*&8,$&/-3%4%*"$)*-%/'%',7#"%&-5&+,$"#%$(,$%&$%&#%9-/:-%,77%0"$(/5#%&-%$(&#%#"##&/-%:&77%*"#)7$%&-%,%
'()*&++&,-./(-&(/% %!(&#%&#%&-$"-5"5%,#%,%(&-$%$/%,-%,..7&+,$&/-%$(,$%0,1%/.$%-/$%$/%/''"*%7//9).%
/ . "*,$&/-#3

0!!1234
531"2%&'%7//9).%0"$(/5#%,*"%-/$%,)$(/*&8"5;%6782%
/$("*:&#"

#$%&#%4811

!(&#%0"$(/5%0)#$%<"%&0.7"0"-$"53

,'()9:&,-.;9&<(/ )-,<7"%$/%+/0.7"$"%*"2)"#$

-,:.;,=-/ #$%&#%-/$%'/)-5

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

0!!1234 6782%&'%$(&#%&$%+/-$,&-#%.,*"-$#;%531"2%/$("*:&#"

.&(/0*(%)")!*+0'(%)")!*+1)"2%)&"34%&&(.#

!"#$%,"#$+2""#!4

$("%&$%$/%2)"*1

="$#%$("%(&"*,*+(1%,##/+&,$"5%:&$(%$(&#%#"##&/-3
!"#$%>#2737?>@%A#2737?>@

B34$36!7 @ !(&#%0"$(/5%0)#$%<"%&0.7"0"-$"53

5 %-'(%)")!* +

$("%(&"*,*+(1%,##/+&,$"5%:&$(%$(&#%#"##&/-

!(&#%0"$(/5%0)#$%<"%&0.7"0"-$"53

5%-'(%)")!*+6/
="$#%$("%(&"*,*+(1%&$%,##/+&,$"5%:&$(%$(&#%#"##&/-3

!"#$%#$%&$ $("%(&"*,*+(1%&$%,##/+&,$"5%:&$(%$(&#%#"##&/-

6++-+(
,'()9:&,-.;9&<(/ )-,<7"%$/%+/0.7"$"%*"2)"#$
'()*&++&,-./(-&(/ ,)$(/*&8,$&/-%',&7)*"

6++-+(

B34$36!7@ !(&#%0"$(/5%0)#$%<"%&0.7"0"-$"53
'()*&++&,-./(-&(/ ,)$(/*&8,$&/-%',&7)*"

-=<<.9)C=*(-:

!(&#%#"##&/-%5"! -"#%0"$(/5#%'/*%$*,>"*#&-6%,%(&"*+*(13%?,+(%-/5"%&-%$("%(&"*,*+(1%&#%,%)-&2)"%@ABC%&$%%
!("%(&"*,*+(1%0,1%<"%$*,>"*#"5%*"+)*#&>"71%$/%"#$,<7&#(%$("%$*""%#$*)+$)*"%$(*/)6(%D26'37246"EF%,-5%
D26G>#1$724EF%%!/%*"7,$"%$("#"%&$"%$/%,-/$("*%@ABC;%D2694?2"6!7"EF%,-5%D26/2"?24$346"EF %+,-%<"%
)#"5%'/*%%*"$*&">,7#%$(,$%+,-%<"%)#"5%'/*%<)79%7//9).#%&-%/$("*%@ABC#3
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(&"*,*+(1%'/*%$("%.)*./#"#%/'%"#$,<7&#(&-6%,%#$,*$&-6%./&-$%'/*%$*,>"*#,7%/*%5"$"*0&-&-6%*"7,$&/-#(&.#%
#(/)75%)#"%$("%&$%*"$)*-"5%'*/0%$("%+/**"#./-5&-6%@ABC%/<D"+$;%-/$%,-%B5%$(,$%(,#%<""-%#$/*"5;%$/%,>/&5%
.*/<7"0#%:&$(%&$%$*,-#7,$&/-%/*%,7&,#&-63

4%)#"*%0,1%-/$%<"%,)$(/*&8"5%$/%$*,>"*#"%$("%"-$&*"%(&"*,*+(13%E,*$#%/'%$("%(&"*,*+(1%0,1%<"%0,5"%
&->&#&<7"%$(*/)6(%/0&##&/-%'*/0%$("%*"$)*-#%/'%D26'37246"EF%/*%D26G>#1$724EFH&-%7&")%/'%,%
'()*&++&,-./(-&(/ %"**/*%$(,$%0,1%5&#*).$%$("%$*,>"*#,7%$(*/)6(%,)$(/*&8"5%.,$(:,1#3

B34$36!7@
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="$#%$("%*//$%-/5"#%/'%$(&#%(&"*,*+(13
!"#$%#$%&$<#"6
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!"#$%&
'"()*+,#+%-

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

."#/*-

0%1,2+3-)"
4*%5+&"*67%#"(

!"#$%&
'"()*+,#+%-
43*31"#"*( !"#$%#$%&$ #$

."#/*-

0%1,2+3-)"
!"#$%&

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

."#/*-

0%1,2+3-)"
4*%5+&"*67%#"(

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

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

-()$#+(. .*/*."

."#/*-

0%1,2+3-)"

If (+-*",!)&$  not found return 0(."*%

,)1*  if this (+-*",!)&$  is a parent of #$2 0(."*  

otherwise

unable to complete request

authorization failure

3(+$(,!)4 This method must be implemented.

5!!.*(+

#$6or6(+-*",!)&$  is +1..

43*31"#"*( the maximum number of levels to include. A value of 

1 returns the same set as 7*,8()*+," 9:%6

8**%*(

#$ not found

#$ is +1..

the ancestors of the #$

3(+$(,!)4 This method must be implemented.

!"#$%&'(
Tests if an &$ is a direct parent of another.

the &$ to query

the &$ of a parent

5!!.*(+
,)1*  if this '()*+,&$  is a parent of #$2 0(."*  

otherwise

Gets the ancestors of the given #$%
the &$ to query

)&(#$%&'("

This method must be implemented.

;<==>?@A<BC;D

3(+$(,!)4

#$6or6'()*+,&$  is +1..

If '()*+,&$  not found return 0(."*%

E8C@?D&E;>F?&=CG unable to complete request

8C@B&HH&E;>GC;&CG authorization failure

43*31"#"*(
the &$ to query

#$ is +1..

!"#$%#$%&$=#",

unable to complete request

This method must be implemented.3(+$(,!)4

!"*'+&"(,%
Tests if an &$ is an ancestor of another.

authorization failure

the &$ of an ancestor

8**%*(

E8C@?D&E;>F?&=CG
8C@B&HH&E;>GC;&CG

8**%*(

8C@B&HH&E;>GC;&CG

;ED>FE<;G
;<==>?@A<BC;D

)&(*'+&"(,%"

authorization failure

#$ not found

unable to complete request

;ED>FE<;G
;<==>?@A<BC;D
E8C@?D&E;>F?&=CG

#$ not found

8C@B&HH&E;>GC;&CG

Gets the parents of the given #$%
the &$ to query

the parents of the #$

;ED>FE<;G #$ is not found

8**%*(

43*31"#"*(

!"#$%#$%&$=#",

;ED>FE<;G
;<==>?@A<BC;D
E8C@?D&E;>F?&=CG
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!"#$%&
'"()*+,#+%-
./*/0"#"*( !"#$%#$%&$ #$

1"#2*-

3%0,4+/-)"
!"#$%&

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

1"#2*-

3%0,4+/-)"
.*%5+&"*67%#"(

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

1"#2*-

3%0,4+/-)"
!"#$%&

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

1"#2*-

3%0,4+/-)"
.*%5+&"*67%#"(

.,+$,-!/0 !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0
12%/)(%2)+/*%3'(+3/%1,)"*%

-/2* %#2%("#$%$*"'*+$,+-&$ %#$%4%5"#.*%)2%("'%&$3%1,)"* %
)("'36#$'

45678594:

;<=>&??&547:<4&<: 4+(")3#74(#)/%24#.+3'

8**%*(

#$%/)(%2)+/*

@!!)*,+

49AA7B=C9><46 #$D)3D$*"'*+$,+- %#$%+2))
5;<=B6&5478B&A<: +/4,.'%()%5)&-.'('%3'8+'$(

49AA7B=C9><46

./*/0"#"*(
("'%&$%()%8+'39
("'%&$%)2%4%*'$5'/*4/(

!"#$"%$&'(&)
!'$($%#2%4%/)*'%#$%4%*'$5'/*4/(%)2%4/)("'30

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

5;<=B6&5478B&A<: +/4,.'%()%5)&-.'('%3'8+'$(

45678594:

12%'(#)$&$ %/)(%2)+/*%3'(+3/%1,)"*%

!"#$%#$%&$A#"- ("'%5"#.*3'/%)2%("'%#$
#$%/)(%2)+/*

("'%&$%()%8+'39

-/2* %#2%("#$%'(#)$&$ %#$%4%5"#.*%)2%("'%&$3%1,)"* %
)("'36#$'

+/4,.'%()%5)&-.'('%3'8+'$(

:'($%("'%5"#.*3'/%)2%("'%; #<'/%&$%

;<=>&??&547:<4&<:

5;<=B6&5478B&A<:
;<=>&??&547:<4&<: 4+(")3#74(#)/%24#.+3'

4+(")3#74(#)/%24#.+3'

+/4,.'%()%5)&-.'('%3'8+'$(

#$%/)(%2)+/*

#$%#$%+2))

*("+*!,'-$&
!'$($%#2%("#$%&$%"4$%4/9%5"#.*3'/0

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

#$%#$%+2))

./*/0"#"*(

.$)+*!,'-$&

@!!)*,+ -/2* %#2%("#$%&$%"4$%5"#.*3'/=%1,)"* %)("'36#$'

49AA7B=C9><46 #$D)3D'(#)$&$%#$%+2))

("'%&$%()%8+'39

5;<=B6&5478B&A<:
49AA7B=C9><46

8**%*(

;<=>&??&547:<4&<: 4+(")3#74(#)/%24#.+3'

45678594: #$%/)(%2)+/*

8**%*(

!"+*!,'
!'$($%#2%4%/)*'%#$%4%*#3'5(%5"#.*%)2%4/)("'30

("'%&$%()%8+'39

@!!)*,+

("'%&$%)2%4%5"#.*

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

8**%*(

45678594:
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!"#$%&
'"()*+,#+%-

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

'()$#*(+ +,-,+"

."#/*-

0%1,2+3-)"
!"#$%&

'"()*+,#+%-

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

."#/*-

0%1,2+3-)"
!"#$%&

'"()*+,#+%-

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

."#/*-

0%1,2+3-)"
!"#$%&

'"()*+,#+%-

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

."#/*-

0%1,2+3-)"

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

!123'1$'$%("'%"#'1214"5%61)&%("'%$(21(%/)*'%+-721*0%8%"#'1214"5%7#("%&+.(#-.'%-21'/($%&25%1'(+1/%
&+.(#- .'%- )$#(#)/$%6)1%("'%$2&'%&$%2(%*#66'1'/(%.'3'.$%)6%("'%"#'1214"50

!123'1$'$%("'%"#'1214"5%61)&%("'%$(21(%/)*'%+-721*0%8%"#'1214"5%7#("%&+.(#-.'%-21'/($%&25%1'(+1/%
&+.(#- .'%- )$#(#)/$%6)1%("'%$2&'%9*%2(%*#66'1'/(%.'3'.$%)6%("'%"#'1214"50

!"#$%2#,)()'21%3!"#.#!*4#". ("'%2/4'$()1$%)6%("'%#$

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

3567&88&9/:;5/&5; 2+(")1#:2(#)/%62#.+1'
0(*$(.!)1

4**%*(

/9<:=9>/; #$%/)(%6)+/*
/>44:?6@>75/< #$%#$%*A++

9356?<&9/:=?&45; +/2,.'%()%4)&-.'('%1';+'$(
3567&88&9/:;5/&5; 2+(")1#:2(#)/%62#.+1'

53*31"#"*(
("'%&$%)6%("'%$(21(%/)*'
("'%&2<#&+&%/+&,'1%)6%.'3'.$%()%#/4.+*'

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

("'%&2<#&+&%/+&,'1%)6%.'3'.$%()%#/4.+*'0%8%32.+'%)6%
=%1'(+1/$%("'%$2&'%$'(%2$%B,.C2#+$),*DE%F

!"#$%#$%&$4#". ("'%*'$4'/*2/($%)6%("'%#$

4**%*(

/9<:=9>/; #$%/)(%6)+/*
/>44:?6@>75/< #$%#$%*A++

9356?<&9/:=?&45; +/2,.'%()%4)&-.'('%1';+'$(
3567&88&9/:;5/&5; 2+(")1#:2(#)/%62#.+1'

-%!)%&.%/0#/!&
>'($%("'%*'$4'/*2/($%)6%("'%?#3'/%#$%

53*31"#"*(
("'%&$%()%;+'15

!"#$%"&%'(1"%#0!*+,"&!

53*31"#"*(
("'%&$%)6%("'%$(21(%/)*'

4**%*(

/9<:=9>/; #$%/)(%6)+/*
/>44:?6@>75/< #$%#$%*A++

9356?<&9/:=?&45; +/2,.'%()%4)&-.'('%1';+'$(

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

("'%&2<#&+&%/+&,'1%)6%.'3'.$%()%#/4.+*'
!"#$%2#,)()'21%3!"#.#!*4#". ("'%2/4'$()1$%)6%("'%#$

!"#$%"&%)23/1"%#0!*+,"&!
!123'1$'$%("'%"#'1214"5%61)&%("'%$(21(%/)*'%*)7/721*0%8%"#'1214"5%7#("%&+.(#-.'%-21'/($%&25%1'(+1/%
&+.(#- .'%- )$#(#)/$%6)1%("'%$2&'%9*%2(%*#66'1'/(%.'3'.$%)6%("'%"#'1214"50

53*31"#"*(
("'%&$%)6%("'%$(21(%/)*'
("'%&2<#&+&%/+&,'1%)6%.'3'.$%()%#/4.+*'

4**%*(

/9<:=9>/; #$%/)(%6)+/*
/>44:?6@>75/< #$%#$%*A++

9356?<&9/:=?&45; +/2,.'%()%4)&-.'('%1';+'$(
3567&88&9/:;5/&5; 2+(")1#:2(#)/%62#.+1'
0(*$(.!)1 !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0

!"#$%2#,)()'21%3!"#.#!*4#". ("'%*'$4'/*2/($%)6%("'%#$
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Method

Description

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

Return

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

!123'1$'$%("'%"#'1214"5%61)&%("'%$(21(%/)*'%*)7/721*0%8%"#'1214"5%7#("%&+.(#-.'%-21'/($%&25%1'(+1/%
&+.(#- .'%- )$#(#)/$%6)1%("'%$2&'%9*%2(%*#66'1'/(%.'3'.$%)6%("'%"#'1214"50

!"#$%2#+)(),21%3!"#'#!-4#"' ("'%*'$4'/*2/($%)6%("'%#$

Errors

*567859*: #$%/)(%6)+/*
*9447;<=9>?*6 #$%#$%-@..

53?<;6&5*78;&4?: +/2,.'%()%4)&-.'('%1':+'$(
3?<>&AA&5*7:?*&?: 2+(")1#;2(#)/%62#.+1'

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

Parameters
("'%&$%)6%("'%$(21(%/)*'
("'%&2<#&+&%/+&,'1%)6%.'3'.$%()%#/4.+*'
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Interface

Implements

Description

Method

Description

Return

Compliance

Method

Description

Return

Compliance

Method

Description

Return

Compliance

Method

Description

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

Compliance

Method

Description

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

Compliance

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

!""#$%&"

Errors 0122345617809 #$%#$%,:))

("'%&$%)1%("'%/)*'

0;93<;10= #$%/)(%1)+/*
42584=>38?&@9@ #$%#$%2.3'2*4%#/%"#'3235"4

+/2,.'%()%5)&-.'('%3'6+'$(
A857&@@&;03=80&8= 2+(")3#72(#)/%12#.+3'
;A8549&;03<4&28=

2+(")3#72(#)/%12#.+3'

Parameters
("'%&$%)1%("'%/'8%5"#.*

("'%"#'3235"4%&$%2$$)5#2('*%8#("%("#$%$'$$#)/
*+,$+-!./

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

B!!)C+,
D+)"C%#1%5"2/9#/9%("#$%"#'3235"4%#$%/)(%2+(")3#7'*:%
-.:C %)("'38#$'

'(%")$%*+!+,$-).%*+!+,$-/*(%012*((%'1

!"#$%;"#$@C""#!,

!"#$%$'$$#)/%-3);#*'$%&'(")*$%()%&2/29'%2%"#'3235"40%<25"%/)*'%#$%'=-3'$$'*%2$%2/%>?@A%&$%("2(%
3'-3'$'/($%2/%'=('3/2.%),B'5(0%!"'%"#'3235"4%)/.4%'=-3'$$'$%3'.2(#)/$"#-$%2&)/9%("'$'%@*$0%C)8';'3:%
5"2/9#/9%("'%"#'3235"4%&24%"2;'%#&-.#52(#)/$:%$+5"%2$%#/"'3#('*%*2(2:%#/%("'%2$$)5#2('*%>?@A0

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

0*3.%*+!+,$-4"
D'($%("'%"#'3235"4%&$%2$$)5#2('*%8#("%("#$%$'$$#)/0
!"#$%#$%&$

0122345617809
Errors

0;93<;10= #$E)3E'(#)$&$%/)(%1)+/*
#$%)3%'(#)$&$ %#$%,:))
+/2,.'%()%5)&-.'('%3'6+'$(

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

0*3.%*+!+,$-
D'($%("'%"#'3235"4%2$$)5#2('*%8#("%("#$%$'$$#)/0
!"#$%(#C.+.'(/%F#C.+.'(/ ("'%"#'3235"4%2$$)5#2('*%8#("%("#$%$'$$#)/

Errors
;A8549&;03<4&28= +/2,.'%()%5)&-.'('%3'6+'$(
A857&@@&;03=80&8= 2+(")3#72(#)/%12#.+3'

,!15'"%6-.%*+!+,$-
!'$($%#1%("#$%+$'3%52/%5"2/9'%("'%"#'3235"40%E%3'(+3/%)1%(3+'%*)'$%/)(%9+232/(''%$+55'$$1+.%2+(")3#72(#)/0%
E%3'(+3/%)1%12.$'%#/*#52('$%("2(%#(%#$%F/)8/%-'31)3&#/9%2/4%+-*2('%8#..%3'$+.(%#/%2%
A857&@@&;03=80&8=%%!"#$%#$%#/('/*'*%2$%2%"#/(%()%2/%2--.#52(#)/%("2(%&24%)-(%/)(%()%)11'3%("'$'%
)-'32(#)/$%()%2/%+/2+(")3#7'*%+$'30

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

E**$%2%5"#.*%()%2%&$%
("'%&$%)1%("'%/)*'

;A8549&;03<4&28=
A857&@@&;03=80&8=

!""7''3
E**$%2%3))(%/)*'0
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!"#$%&

'"()*+,#+%-

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

.%/,0+1-)"

!"#$%&

'"()*+,#+%-

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

.%/,0+1-)"

!"#$%&
'"()*+,#+%-
21*1/"#"*( !"#$%#$%&$ #$

.%/,0+1-)"
!"#$%&

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

.%/,0+1-)"
!"#$%&

'"()*+,#+%-
21*1/"#"*( !"#$%#$%&$ #$

.%/,0+1-)"

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

("'%&$%)1%("'%/)*'

3**%*(
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12%("'%hierarchyId%#$%/)(%2)+/*3%("'/%#(%#$%455'-(4,.'%()%6'(+6/%24.$'%()%#/*#54('%("'%.457%)2%4/%*'.'('%
484#.4,.'0%

!'$($%#2%("#$%+$'6%54/%*'.'('%4%$-'5#! '*%Hierarchy.%<%6'(+6/%)2%(6+'%*)'$%/)(%=+464/(''%$+55'$$2+.%
4+(")6#:4(#)/0%<%6'(+6/%)2%24.$'%#/*#54('$%("4(%#(%#$%7/);/%*'.'(#/=%("'%Hierarchy%;#..%6'$+.(%#/%4%
PERMISSION_DENIED.%!"#$%#$%#/('/*'*%4$%4%"#/(%()%4/%4--.#54(#)/%("4(%&49%/)(%;#$"%()%)22'6%*'.'('%
) - '64(#)/$ %() %+/4+(")6#:'* %+$'6$0

+/4,.'%()%5)&-.'('%6'A+'$(

("'%Id%)2%("'%Hierarchy

!"#3(4('()*(+"+!,*(5

./*/0"#"*(
("'%2)6&%5)/(4#/#/=%("'%'.'&'/($%()%,'%+-*4('*

INVALID_ARGUMENT ("'%2)6&%5)/(4#/$%4/%#/84.#*%84.+'

3**%*(

UNSUPPORTED hierarchyForm%#$%/)(%$+--)6('*

OPERATION_FAILED

NOT_FOUND hierarchyId #$%/)(%2)+/*
NULL_ARGUMENT hierarchyId )6 hierarchyForm%#$%null

3**%*(
NOT_FOUND hierarchyId!"#!$%&!'%($)
NULL_ARGUMENT hierarchyId%#$%null

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

1%0,2+/-)"
!"#$%&

'"()*+,#+%-

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

1%0,2+/-)"
!"#$%&'(!#'%)*+!',"&-

.*/$*0!), .$'/*0-#$%1*0"/#*2-*'03,-0-)#-14

511/*!)* &$*#%*!*1#()*)+', *+%&*#$-*3"&3%/-*%+*6&-!#')7*6%03!#'2','#84*.$-*3&'0!&8*&$*%+*#$-*1#()*)+', *'/*
1-#-&0')-1*2 8*#$-*3&%9'1-&4*.$-*)-:*&$*3-&+%&0/*!/*!)*!,'!/*#%*#$-*3&'0!&8*&$%

3**%*(

2345267859&:;: *-#*"&$*'/*!,&-!1 8*!//' 7)-1
<=;8>=?<6 '#()*)+',&$ *)%#*+%")1
<?33824@?A5<; '#()*)+',&$ *%&**-#*"&$*'/*/B--
=C542;&=<8>2&356 ")!2,-*#%*6%03,-#-*&-;"-/#
C54A&::&=<865<&56

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

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

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

3**%*(

<=;8>=?<6 '#()*)+',&$ *)%#*+%")1
<?33824@?A5<; '#()*)+',&$ *'/*/B--
=C542;&=<8>2&356 ")!2,-*#%*6%03,-#-*&-;"-/#
C54A&::&=<865<&56

"(-(.(&'()!)*+ ,

.*/$*0!), .$'/*0-#$%1*0"/#*2-*'03,-0-)#-14

#$-*&$*%+*#$-*1#()*)+', *#%*&-0%9-
<-,-#-/*!* 1#()*)+',%
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Interface

!"#$%"%&'(

)%(*+,#',-&

.%'/-0

)%(*+,#',-&

1%'2+&

3-"#$,4&*%
.%'/-0

)%(*+,#',-&

3-"#$,4&*%
.%'/-0

)%(*+,#',-&

3-"#$,4&*%
.%'/-0

)%(*+,#',-&

54+4"%'%+( !"#$%#$%&$ '#()*)+',&$

3-"#$,4&*%
.%'/-0

)%(*+,#',-&

3-"#$,4&*%

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

.-/'0#-&0*+%&*)%#'! 1!#'%)*%+*"23!#-3*$'-&!&1$'-04*-#()*)+',.(+(#/()%+'*01($-#()*)+',23 *'0*')5%6-3*
7$-)*!*$'-&!&1$8*'0*1$!)/-34

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

!"#$%4"#$5(""#!0

('2#".'(3!(-'4,#'()(*&#'"
.-/'0#-&*+%&*)%#'! 1!#'%)0*%+*)-7*$'-&!&1$'-04*-#()*)+',.(+(#/()%0(6-#()*)+',23 *'0*')5%6-3*7$-)*!*
)-7* -#()*)+' , *'0*1&-!#-34

9$'0*0-00'%)*3-! )-0*:-#$%30*#%*&-1-'5-*)%#'! 1!#'%)0*%)*!330;1$!)/-0*#%*-#()*)+', *%<=-1#04*9$'0*
0-00'%)*'0*')#-)3-3*+%&*1%)0":-&0*)--3')/*#%*08)1$&%)'(-*#$-'&*0#!#-*7'#$*#$'0*0-&5'1-*7'#$%"#*#$-*"0-*%+*
2%,,')/4*>%#'! 1!#'%)0*!&-*1!)1-,,-3*7$-)*#$'0*0-00'%)*'0*1,%0-34

>%#'! 1!#'%)0*!&-*#&'//-&-3*7'#$*1$!)/-0*#%*#$-*-#()*)+', *%<=-1#*'#0-,+4*?33')/*!)3*&-:%5')/*&$"**&-0",#*
')*)%#'! 1!#'%)0*!5!',!<,-*+&%:*#$-*-#()*)+' , 7!$(7!8#9#+*8#!05(""#!0%

*)05'2#".'(3!(,#'()(*&+-!.#/#*).#!0"
9-0#0*'+*#$'0*"0-&*1!)*&-/'0#-&*+%&*-#()*)+', *)%#'! 1!#'%)04*?*&-#"&)*%+*#&"-*3%-0*)%#*/"!&!)#--*0"11-00+",*
!"#$%&'(!#'%)4*?*&-#"&)*%+*+!,0-*')3'1!#-0*#$!#*'#*'0*6)%7)*!,,*:-#$%30*')*#$'0*0-00'%)*7',,*&-0",#*')*!*
:;.<&55&47=>;7&;>% *9$'0*'0*')#-)3-3*!0*!*$')#*#%*!)*!22,'1!#'%)*#$!#*:!8*%2#*)%#*#%*%++-&*
)%#'! 1!#'%)*%2-&!#'%)04

?!!@(*0

6++-+(

A*0$*8!) ,

4:;.BC&47=DB&E;>

(' 2 #".'(3!(6&)0 2 '$,#'()(*& +

9$'0*:-#$%3*:"0#*<-*':2,-:-)#-34

6++-+(

:;.<&55&47=>;7&;>
4:;.BC&47=DB&E;> ")!<,-*#%*1%:2,-#-*&-@"-0#

(' 2 #".'(3!(6&)0 2 '$,#'()(*&#'"

74C=D4F7>
7FEE=B.GF<;7C

6++-+(

")!<,-*#%*1%:2,-#-*&-@"-0#
:;.<&55&47=>;7&;> !"#$%&'(!#'%)*+!',"&-
A*0$*8!) , 9$'0*:-#$%3*:"0#*<-*':2,-:-)#-34

#$-*&$*%+*#$-*'#()*)+', *#%*:%)'#%&

.-/'0#-&0*+%&*)%#'! 1!#'%)*%+*!)*"23!#-3*$'-&!&1$84*-#()*)+',.(+(#/()%+'*01($-#()*)+',23 *'0*')5%6-3*
7$-)*#$-*02-1' ! -3*$'-&!&1$8*'0*1$!)/-34*

.-/'0#-&0*+%&*)%#'! 1!#'%)*%+*3-,-#-3*$'-&!&1$'-04*-#()*)+',.(+(#/()%$(@(8($-#()*)+',23 *'0*')5%6-3*
7$-)*!*$'-&!&1$8*'0*3-,-#-34

!*$'-&!&1$8*7!0*)%#*+%")3*'3-)#'! -3*<8*#$-*/'5-)* &$
'#()*)+',&$ *'0*0H@@

4:;.BC&47=DB&E;> ")!<,-*#%*1%:2,-#-*&-@"-0#
:;.<&55&47=>;7&;> !"#$%&'(!#'%)*+!',"&-

(' 2 #".'(3!(7'8'.'$,#'()(*&#'"

9$'0*:-#$%3*:"0#*<-*':2,-:-)#-34A*0$*8!),

6++-+(
4:;.BC&47=DB&E;> ")!<,-*#%*1%:2,-#-*&-@"-0#
:;.<&55&47=>;7&;> !"#$%&'(!#'%)*+!',"&-

9*@"(*'+*)%#'! 1!#'%)*:-#$%30*!&-*)%#*!"#$%&'(-3A*8)H(*
%#$-&7'0-

A*0$*8!), 9$'0*:-#$%3*:"0#*<-*':2,-:-)#-34

A*0$*8!), 9$'0*:-#$%3*:"0#*<-*':2,-:-)#-34
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!"#$%&

'"()*+,#+%-

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

1%0,2+/-)"

3**%*(

-./01.2-3
-2440567289-/ '#()*)+',&$ !"#!:;<<
.=965/&.-015&493 $%&'()!*+!,+-.()*)!/)0$)#*
=968&>>&.-039-&93 &$*1+/"2&*"+%!3&"($/)

&!1")/&/,14!5&#!%+*!3+$%6!"6)%*")6!'4!*1)!7"8)%! &$

?*:$*@!), 91"#!-)*1+6!-$#*!')!"-.()-)%*)6:

!" # $%&"!'(!)"*"&"+,$"!-!./ 0
;)7"#*)/#!3+/!%+*",&*"+%!+3!&!6)()*)6!1")/&/,14:!A#()*)+',6(+(#B()%$(<(@($A#()*)+',CD !"#!"%8+<)6!
51)%!*1)!#.)," )6!1")/&/,14!"#!6)()*)6:

*1)!&$!+3!*1)!A#()*)+', !*+!-+%"*+/
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!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

.%'/-0
)%(*+,#',-&
12+2"%'%+( !"#$%#$%&$ '!$(&$
3-"#$,2&*%

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

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

3-"#$,2&*%
.%'/-0

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

3-"#$,2&*%
.%'/-0

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

3-"#$,2&*%
.%'/-0

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

3-"#$,2&*%
.%'/-0

)%(*+,#',-&
12+2"%'%+( !"#$%#$%&$ '!$(&$
3-"#$,2&*%

12+2"%'%+(
!"#$&$$%&$!"#$'#( )*!#'#+$,%+#
!"#$&$$%&$!"#$+#-#!#+$+#*.#+,/,!

12+2"%'%+(

!"#$&$$%&$!"#$,#0$+#*.#+,/,!
12+2"%'%+(

!"#"$"!%&'"($)*
1"#$./--2/.3$&%'$,%!)! ./!)%,$%&$/$."/,(#$!%$!"#$,%+#4*$/,.#*!'56

12+2"%'%+(
!"#$&$$%&$!"#$+#-#!#+$/,.#*!%'

-)'$)+!, .
&"+,"('"&!-&$

-)'$)+!,. 1")*$7#!"%+$78*!$2#$)79-#7#,!#+6

!"#"$"!.)!"
!"#$./--2/.3$&%'$,%!)! ./!)%,$%&$+#-#!#+$")#'/'."5$,%+#*6

!"#$&$$%&$!"#$+#-#!#+$,%+#

1"#$./--2/.3$&%'$,%!)! ./!)%,$%&$/$."/,(#$!%$!"#$,%+#4*$+#*.#,+/,!*6
!"#$&$$%&$!"#$'#( )*!#'#+$,%+#

-)'$)+!, .

1")*$7#!"%+$78*!$2#$)79-#7#,!#+6

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

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

&"+%&'"($)*
1"#$./--2/.3$&%'$,%!)! ./!)%,$%&$/$."/,(#$!%$!"#$,%+#4*$/,.#*!'56

!"#$&$$%&$!"#$,#0$/,.#*!%'

-)'$)+!, . 1")*$7#!"%+$78*!$2#$)79-#7#,!#+6

1")*$7#!"%+$78*!$2#$)79-#7#,!#+6

!"#"$"!,"('"&!-&$
1"#$./--2/.3$&%'$,%!)! ./!)%,$%&$/$."/,(#$!%$!"#$,%+#4*$+#*.#,+/,!*6

1")*$7#!"%+$78*!$2#$)79-#7#,!#+6

)(/!0*"1)(/$)*203/"*-*'425$*6'$6*"7"'"/8"*

!"#$%/"#$0(*(#1(,

&"+.)!"
1"#$./--2/.3$&%'$,%!)! ./!)%,*$%&$,#0$")#'/'."5$,%+#*6

1"#$")#'/'."5$'#.#):#'$)*$!"#$.%,*87#'$*899-)#+$),!#'&/.#$&%'$'#.#):),($,%!) ! ./!)%,*$9#'!/),),($!%$,#0;$
89+/!#+$%'$+#-#!#+$")#'/'."5$,%+#*6$

!"#$&$$%&$!"#$,#0$,%+#
-)'$)+!, . 1")*$7#!"%+$78*!$2#$)79-#7#,!#+6

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

!"#$%"%&'(

)%(*+,#',-&

)%(*+,#',-&

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

2-"#$,/&*%

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

!"#$%0"#$1-&-2!3

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

3++-+(

456678/95:;4* +#),-,.+'/).!,$*'() !"#!<=22

0>;/8*?047@8?6;A $%&'()!*+!,+-.()*)!/)0$)#*

>;/:?BB?047A;4?;A &$*1+/"2&*"+%!3&"($/)!+,,$//)4

54B5>>0/*;A +-"/).!,$*'()C+#),-,.+',).!,$*'()D !"#!E-2")

F-<$-&!,' 51"#!-)*1+4!-$#*!')!"-.()-)%*)46

7!G#),-,.+' !/)./)#)%*#!&%!&$*1)%*",&*&'()!"4)%*"*86!9":)!&((!;<=>!+'?),*#@!&!G#),-,.+' !"#!"4)%*"! )4!'8!
"*#!=4!&%4!&%8!.)/#"#*)4!/)3)/)%,)#!#1+$(4!$#)!*1)!=46!

A)*#!*1)!/),+/4!,+//)#.+%4"%B!*+!*1)!B"C)%!G#),-,.+' !/),+/4! *'()%H 51"#!-)*1+4!-$#*!')!$#)4!*+!
/)*/")C)!&%!+'?),*!"-.()-)%*"%B!*1)!/)0$)#*)4!/),+/4!"%*)/3&,)!&(+%B!D"*1!&((!+3!"*#!&%,)#*+/!"%*)/3&,)#6!
51)! +#),-,.+'/).!,$*'() !-&8!')!*1)! *'() !/)*$/%)4!"%!3)&/).!,$*'()"CD !+/!&%8!+3!"*#!.&/)%*#!"%!&!
* '( ) !1")/&/,1 8!D1)/)! +-"/).!,$* '( ) C+#),-,.+ ' /).!,$* '( ) D!"#!&,=) 6

*1)!*8.)!+3!*1)!/),+/4!*+!/)*/")C)
!"#$%+#),-,.+'%G#),-,.+'/).!,$ *1)!&B)%*!D"*1!*1)!#.),"! )4!/),+/4
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!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

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

0-"#$,1&*%

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

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

+,-$,.!*/ This method must be implemented.

A record for a 0#(*,*)1/%  The methods speci! ed by the record type are available through the 

underlying object.

!"#$%1#(*,*)1/%0#(*,*)1/ the hierarchy

.'/,#'()(*&+
Gets the 0#(*,*)1/  from which this record originated.
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!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

.%'/-0

)%(*+,#',-&

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

1++-+(
2-"#$,3&*%

.%'/-0

)%(*+,#',-&

43+3"%'%+( !"#$%-01)%201) /#)3*3./04).!3$201)
5%'6+&

2-"#$,3&*% ,*+$*-!30 !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0

1'($%("'%2'3)2*%4+'25%#/('2673'%3)22'$-)/*#/8%()%("'%8#9'/%5#)3*3./0 %2'3)2*%201)%6%:+.(#-.'%2'3)2*%
2'(2#'97.$%)6%("'%$7&'%(5-'%&75%2'(+2/%("'%$7&'%+/*'2.5#/8%),;'3(%7/*%*)%/)(%2'$+.(%#/%7**#/8%('2&$%()%
("'%4+'250%:+.(#-.'%2'3)2*%2'(2#'97.$%)6%*#66'2'/(%(5-'$%7**%789 %('2&$%()%("'%)("'2%'.'&'/($%$'(%#/%("#$%
6)2&0

/*"4).!3$201):/#)3*3./04).!3$201); %#$%<*(")

!"#$%/#)3*3./0%5#)3*3./0=>)304).!3$ ("'%"#'2723"5%4+'25%2'3)2*%
7%"#'2723"5%2'3)2*%(5-'

1++-+(

8?@@A74B?CD82 /#)3*3./04).!3$201) %#$%+>((

EFD472&E8AG7&@D9 +/7,.'%()%3)&-.'('%2'4+'$(

FD4C&HH&E8A9D8&D9 7+(")2#<7(#)/%67#.+2'%)33+22'*

?8H?FFE42D9

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

0'#()1/

&$%()%&7(3"

8?@@A74B?CD82 #$%#$%+>((
,*+$*-!30 !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0

43+3"%'%+(
-3>) %#6%7%-)$#(#9'%&7(3"=%<*(") %6)2%%/'87(#9'%&7(3"

:7(3"'$%7/%&$%)6%7%/)*'%#/%("#$%"#'2723"50%:+.(#-.'%/)*'$%37/%,'%7**'*%()%("#$%4+'25%>"#3"%,'"79'%7$%7%
,)).'7/% 789%

.2%/3)%"&'&()*3$%"&'&()*+,"&*

!"#$%E"#$I*-*(!J=>)30
!"#$%#$%("'%4+'25%#/('2673'%6)2%$'723"#/8%"#'2723"#'$0%?'$+.($%72'%2'(+2/'*%#6%7..%("'%$-'3#! '*%'.'&'/($%
&7(3"0%%@73"%&'(")*%&7(3"%2'4+'$(%-2)*+3'$%7/%789 %%('2&%>"#.'%&+.(#-.'%#/9)37(#)/$%)6%7%&'(")*%
-2)*+3'$%7%/'$('*%E4K%'A3'-(%6)2%733'$$#/8%("'%5#)3*3./0=>)30 %2'3)2*0
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!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

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

0-"#$,1&*%

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

!"#$%&"#$'()!*$
!"#$%&#'"(&#")"+#(*,*)-./0(*.% "*+$",$-+&'."./$%0 ! $'"12"-+$"#$%&#'"-2/$")#$")3)04)14$"-+#&56+"-+$"
57'$#42076"&18$%-9

1,2$,3!*. *+0.",$-+&'",5.-"1$"0,/4$,$7-$'9
!"#$%-#(*,*)-.%+#(*,*)-./0(*. -+$"+0$#)#%+2":5$#2
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5-"#$,2&*% 0-1$-&!,' !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0

1'($%("'%2#),-,.+'3!,0/).!,$ %#/('2345'%5)22'$-)/*#/6%()%("'%6#7'/%"#'2425"8%2'5)2*%#/('2345'%*'()%

+-"/).!,$*'()4+#),-,.+'/).!,$*'()5 %#$%6-7")

("'%"#'2425"8%2'5)2*%(8-'
!"#$%+#),-,.+'%2#),-,.+'3!,0/).!,$ ("'%2'5)2*

6++-+(

89::;</=9>?8* +#),-,.+'/).!,$*'() %#$%1@77

AB?/<*CA8;3<C:?D +/4,.'%()%5)&-.'('%2'9+'$(

B?/>CEECA8;D?8C?D 4+(")2#:4(#)/%34#.+2'%)55+22'*

98E9BBA/*?D

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

!"#$%A"#$F-&-7!G3!,0
!"#$%#$%("'%3)2&%3)2%52'4(#/6%4/*%+-*4(#/6%2#),-,.+' %),;'5($0%<#='%4..%A"#$3!,0 %),;'5($>%742#)+$%*4(4%
'.'&'/($%&48%,'%$'(%"'2'%3)2%+$'%#/%("'%52'4('%4/*%+-*4('%&'(")*$%#/%("'%2#),-,.+'<$0#1E)""#!1% %
?)2%'45"%*4(4%'.'&'/(%("4(%&48%,'%$'(>%&'(4*4(4%&48%,'%'@4&#/'*%()%-2)7#*'%*#$-.48%"#/($%)2%*4(4%
5)/$(24#/($0%

/'0,#'()(*&+-!(.1'*!($
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Implements

Description

Description

Return

Compliance

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

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

.%'/-0

)%(*+,#',-&

12+2"%'%+( !"#$%&'()%*'() +#),-,.+'/).!,$*'()
3%'4+&

5-"#$,2&*%

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

!"#$%0"#$1-&-2!34)-,.+0,$),

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

/'0,#'()(*&+-')(*&.($'(1'*!($

!"#$%+#),-,.+'%7#),-,.+'4)-,.+0,$),/).!,$ ("'%"#'1213"4%$'213"%)1*'1%1'3)1*%#/('1523'

8948::0/*;<

6/%#/('1523'%5)1%$-'3#54#/7%("'%)1*'1#/7%)5%$'213"%1'$+.($0

2%"#'1213"4%1'3)1*%(4-'

8'($%("'%"#'1213"4%$213"%1'3)1*%#/('1523'%3)11'$-)/*#/7%()%("'%7#9'/%1'-)$#()14%1'3)1*%*'()%= :+.(#-.'%
1'(1#'92.$%1'(+1/%("'%$2&'%+/*'1.4#/7%),;'3(0

6++-+(
0:;/>*?09@A>?B;< +/2,.'%()%3)&-.'('%1'<+'$(

:;/C?44?09@<;9?;< 2+(")1#=2(#)/%52#.+1'%)33+11'*

+-"/).!,$*'()D+#),-,.+'/).!,$*'()E %#$%F-2")

98BB@>/G8C;9* +#),-,.+'/).!,$*'() %#$%6H22
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!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

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

0-"#$,1&*%

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

!"#$%&"#$'()!*$
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0,1$,2!*. *+0.",$-+&'",5.-"1$"0,/4$,$7-$'9
!"#$%-#(*,*)-.%+#(*,*)-./(,*)-&*$(* -+$"+0$#)#%+2".$)#%+"&#'$#
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99:9:8;%<=>9%?@ A+3'%6<%-*%BC D>88;%@+55+(/E5',,5%#.5,),E,'%-*%F'(/.-G-31



!"#$%"&'()*)(+,)-.
/)'0+0(/1%&+(2+3'

4'05)-.%67878

!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

.%'/-0

)%(*+,#',-&
12+2"%'%+( !"#$%&#'()(*&+%,#'()(*&+-')(*&.'"/01" ('"/01"

3-"#$,2&*%
.%'/-0

)%(*+,#',-&
12+2"%'%+( !"#$%#$%2$3#"1 &#'()(*&+2$"

4++-+(
3-"#$,2&*%

.%'/-0
)%(*+,#',-&
12+2"%'%+( !"#$%&#'()(*&+%,#'()(*&+-')(*&4($'( &#'()(*&+-')(*&4($'(

3-"#$,2&*%
.%'/-0

)%(*+,#',-&

12+2"%'%+( !"#$%1+5'%6+5' &#'()(*&+-')(*&.'*!($6+5'

5%'6+&

3-"#$,2&*%

78-7994.6:;
&)"-')(*&.'*!($6+5'<&#'()(*&+.'*!($6+5'= !"#!
>)0"'

?)@$)1!(+ $%"#!&'(%)*!&+#(!,'!"&-.'&'/('*0

1!%"'2123%4!#'123%!2'3)2*!(4-'
!"#$%&#'()(*&+%,#'()(*&+-')(*&.'*!($ (%'!%"'2123%4!#'123%!"/('2513'

4++-+(

8733AB.C7D:86 &#'()(*&+-')(*&.'*!($6+5' !"#!@/00

49:.B6248AEB23:; +/1,.'!()!3)&-.'('!2'6+'#(

9:.D2--248A;:82:; 1+(%)2"71(")/!51".+2'!)33+22'*

?)@$)1!(+ $%"#!&'(%)*!&+#(!,'!"&-.'&'/('*0

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

8'(#!(%'!2'3)2*!3)22'#-)/*"/9!()!(%'!9":'/!%"'2123%4!#'123%!2'3)2*! 6+5'%F$%"#!&'(%)*!&+#(!,'!+#'*!() !
2'(2"':'!1/!),;'3(!"&-.'&'/("/9!(%'!2'6+'#('*!2'3)2*!"/('2513'!1.)/9!<"(%!1..!)5!"(#!1/3'#()2!"/('2513'#0

4++-+(
8733AB.C7D:86 &#'()(*&+-')(*&4($'( !"#!@/00
78-7994.6:; &#'()(*&+-')(*&4($'( !"#!/)(!)5!(%"#!#'2:"3'

4++-+(
28GB32;AB.C7D:86 ('"/01" !"#!/)(!:1."*
8733AB.C7D:86 ('"/01" !"#!@/00

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

/"'&()01-2 ! $%"&'&()%"/
=>'3+('!(%"#!#'123%!+#"/9!1!9":'/!."#(!)5!%"'2123%"'#0

%"'2123%4!#'123%!)2*'2
?-'3"54!1/!)2*'2"/9!()!(%'!#'123%!2'#+.(#0

."#(!)5!%"'2123%"'#
8733AB.C7D:86 &#'()(*&+2$" !"#!@/00

-&."&$%"&'&()*,"/34#/

?)@$)1!( +

?)@$)1!( + $%"#!&'(%)*!&+#(!,'!"&-.'&'/('*0

2'#+.(#!52)&!1!6+'24

-/%.5)%"&'&()*5$%"&'&()*+"'&()

!"#$%4"#$-')(*&
,#'()(*&+-')(*& !*' ! /'#!(%'!"/('2513'!5)2!#-'3"54"/9!%"'2123%4!#'123%!)-(")/#0!

/"'&()6%#)%2$%"&'&()*,"/34#/
=>'3+('!(%"#!#'123%!+#"/9!1!-2':")+#!#'123%!2'#+.(0
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OSID Specification

hierarchy package

Version 3.0.0

!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

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

0-"#$,1&*%

osid.hierarchy.HierarchySearchRecord

!"#$%&"#$'()*+,-(+!*$
!"#$%&#'"(&#")".#(*)*+,/'()*+,% "*+$",$-+&'."./$%0 ! $'"12"-+$"#$%&#'"-2/$")#$")3)04)14$"-+#&56+"-+$"
57'$#42076"&18$%-9

0)1$)2!*/ *+0.",$-+&'",5.-"1$"0,/4$,$7-$'9
!"#$%,#(*)*+,/%.#(*)*+,/'()*+, -+$"+0$#)#%+2".$)#%+

getHierarchySearch

:$-."-+$" .#(*)*+,/'()*+, "(#&,";+0%+"-+0."#$%&#'"&#0607)-$'9
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!"#$%"&'()*)(+,)-.
/)'0+0(/1%&+(2+3'

4'05)-.%67878

!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

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

1%'2+&
3-"#$,4&*%

.%'/-0

)%(*+,#',-&

54+4"%'%+( !"#$%&'()%*'() +#),-,.+'/)-,.+0).!,$*'()

1%'2+&

3-"#$,4&*%

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

1-2$-&!,' !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0

1'($%("'%2'3)2*%3)22'$-)/*#/4%()%("'%4#5'/%"#'2623"7%$'623"%2'3)2*%*'()%3 !"#$%&'(")*%&+$(%,'%+$'*%()%
2'(2#'5'%6/%),8'3(%#&-.'&'/(#/4%("'%2'9+'$('*%2'3)2*%#/('2:63'%6.)/4%;#("%6..%):%#($%6/3'$()2%#/('2:63'$0

+-"/)-,.+0).!,$*'()4+#),-,.+'/)-,.+0).!,$*
'()5 %#$%6-7")

!"#$%+#),-,.+'%8#),-,.+'/)-,.+0)"97&"0).!,$ ("'%"#'2623"7%$'623"%#/('2:63'
6%"#'2623"7%$'623"%2'3)2*%(7-'

6++-+(

:;<<=>0?;@A:* +#),-,.+'/)-,.+0).!,$*'() %#$%2977

BCA0>*DB:=E>D<AF +/6,.'%()%3)&-.'('%2'9+'$(

CA0@D//DB:=FA:DAF 6+(")2#<6(#)/%:6#.+2'%)33+22'*

;:/;CCB0*AF

!"#$%#/('2:63'%-2)5#*'$%6%&'6/$%()%36-(+2'%2'$+.($%):%6%$'623"%6/*%#$%+$'*%6$%6%5'"#3.'%()%-'2:)2&%6%
$'623"%;#("#/%6%- 2'5#)+$%2'$+.(%$'(0

0-%12)%"&'&()*2$%"&'&()*+"'&(),"-./#-

!"#$%B"#$/)-,.+0)"97&"

1-2$-&!,' !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0

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

!"#$%+#),-,.+'%8#),-,.+'<#"& ("'%"#'2623"7%.#$(
1'($%("'%"#'2623"7%.#$(%2'$+.(#/4%:2)&%("'%$'623"0
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!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

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

0-"#$,1&*%

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

!"#$%&"#$'()*+,-(+!*$
!"#$%&#'"(&#")".#(*)*+,/'()*+,-("012"% "*+$",$-+&'."./$%0 ! $'"12"-+$"#$%&#'"-2/$")#$")3)04)14$"
-+#&56+"-+$"57'$#42076"&18$%-9

3)4$)2!*/ *+0.",$-+&'",5.-"1$"0,/4$,$7-$'9
!"#$%,#(*)*+,/%.#(*)*+,/'()*+,-("012" -+$"+0$#)#%+2".$)#%+"#$.54-.

2'1,#'()(*&+-')(*&.'"/01"
:$-."-+$" .#(*)*+,/'()*+,-("012" "(#&,";+0%+"-+0."#$%&#'"&#0607)-$'9
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/)'0+0(/1%&+(2+3'

4'05)-.%67878

!"#$%&'($

Implements

Description

Method

Description

Parameters !"#$%#$%&$ '#()*)+',&$
Compliance

Method

Description

Parameters !"#$%#$%&$ '#()*)+' , &$
Compliance

Method

Description

Parameters !"#$%#$%&$ '#()*)+',&$
Compliance

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

!"#"$"!%&"'(')* +
("'%12..,213%4)5%/)(#! 12(#)/%)4%*'.'('*%"#'5251"#'$0

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

!"#$%0"#$1(+(#2()

1"2%&"'(')*+
!"'%12..,213%4)5%/)(#! 12(#)/$%)4%/'6%"#'5251"#'$0

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

!"'%"#'5251"7%5'1'#8'5%#$%("'%1)/$+&'5%$+--.#'*%#/('5421'%4)5%5'1'#8#/9%/)(#! 12(#)/$%-'5(2#/#/9%()%/'6:%
+-*2('*%)5%*'.'('*% 3#()*)+', %),;'1($0%

("'%&$%)4%("'%/'6%3#()*)+',

("'%&$%)4%("'%*'.'('*%3#()*)+',

("'%&$%)4%("'%+-*2('*%3#()*)+',

)*(1 3 "!%&"'(')* +
!"'%12..,213%4)5%/)(#! 12(#)/%)4%+-*2('*%"#'5251"#'$0

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

!"#$%"%&'(

)%(*+,#',-&

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

1%'2+&

3-"#$,4&*%

.%'/-0

)%(*+,#',-&

54+4"%'%+( !"#$%&"' &

1%'2+&

3-"#$,4&*%

!"#$%&''%()%$*%)+),%-%.#"#!/0*%)+ %()*+",$-%&%.$&/-%0*)%&11$--"/2%1$%$'$.$/3-%-$45$/3"&''6%$"37$)%*/$%
&3%&%3".$%*)%.&/6%&3%&%3".$8%9:&.('$-;

!"#$%&'"$(")*+%,-'..&/
&&&&&0#%1)12"3&"#%1)12"3&4&"$(5%-+%,-0#%1)12"3'.6
7

*)

!"#$%&'"$(")*+%,-'..&/
&&&&&0#%1)12"389&"#%1)12"#%*&4&5$(5%-+%,-0#%1)12"#%*'"$():)#$);$%'..6
7

/*%.*)$%$'$.$/3-%&+&"'&<'$%"/%37"-%'"-3
5/&<'$%3*%1*.('$3$%)$45$-3

2)%$3/%.#"#!/03-%.#"#!/0

(456781(9:;71*5<
="&$"+2#0

5/&<'$%3*%1*.('$3$%)$45$-3

=7"-%.$37*,%.5-3%<$%".('$.$/3$,8

=7"-%.$37*,%.5-3%<$%".('$.$/3$,8

="&$"+2#0
(456781(9:;71*5<
1**5>7*:?8785

&/%&))&6%*0%-%.#"#!/0@$'$.$/3-8 @=7$%'$/237%*0%37$%
&))&6%"-%'$--%37&/%*)%$45&'%3*%37$%/5.<$)%-($1"! $,8

2)%$3/%.#"#!/03-%.#"#!/0AB

getNextHierarchies

37$%/5.<$)%*0%-%.#"#!/0@$'$.$/3-%)$45$-3$,%>7"17%
.5-3%<$%'$--%37&/%*)%$45&'%3*%"C"%'"D'. EF

6++-+(

?$3-%37$%/$:3%-$3%*0%-%.#"#!/0 %*<@$13-%"/%37"-%'"-38%=7$%-($1"! $,%&.*5/3%.5-3%<$%'$--%37&/%*)%$45&'%3*%
37$%)$35)/%0)*.%"C"%'"D'. EF3

6++-+(

osid.hierarchy.HierarchyList

2)%$3()%$*%)+

getNextHierarchy

1**5>7*:?8785

?$3-%37$%/$:3%-%.#"#!/ 0%"/%37"-%'"-38
37$%/$:3%-%.#"#!/0 %"/%37"-%'"-38%=7$%/")9.G+EF %
.$37*,%%-7*5',%<$%5-$,%3*%3$-3%37&3%&%/$:3%-%.#"#!/0 %
"-%&+&"'&<'$%<$0*)$%1&''"/2%37"-%.$37*,8
/*%.*)$%$'$.$/3-%&+&"'&<'$%"/%37"-%'"-3
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OSID Specification

hierarchy package

Version 3.0.0

!"#$%&'($

!"#$%"%&'(

)%(*+,#',-&

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

1%'2+&
3-"#$,4&*%

.%'/-0

)%(*+,#',-&

1%'2+&
3-"#$,4&*%

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

1%'2+&
3-"#$,4&*%

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

1%'2+&
3-"#$,4&*%

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

1%'2+&
3-"#$,4&*%

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

1%'2+&
3-"#$,4&*% mandatory !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0

!"#$"%&'(#
!'$($%#1%("#$%/)*'%"2$%2/3%-24'/($0
boolean true%#1%("#$%Id%"2$%-24'/($5%false%)("'46#$'
mandatory !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0

)&(*!+,-%&'
7'($%("'%8"#.*4'/%)1%("'%9#:'/%Id.
osid.id.IdList ("'%8"#.*4'/%)1%("'%id

mandatory !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0
boolean true%#1%("#$%Id%"2$%8"#.*4'/5%false%)("'46#$'

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

!"#*!+,-%&'
!'$($%#1%("#$%/)*'%"2$%2/3%8"#.*4'/0

)&($"%&'(#
7'($%("'%-24'/($%)1%("#$%/)*'0
osid.id.IdList ("'%-24'/($%)1%("'%id

.#+-/!+&%"%0!1/$.#+(+.'

!"#$%#/('4128'%#$%2%8)/(2#/'4%1)4%("'%/)*'%;*%2/*%.':'.%1)4%+$'%6#("%("'%"#'4248"3%(42:'4$2.%&'(")*$0

)&(2.-&3-
7'($%("'%/)*'%;*0
osid.id.Id ("'%Id%)1%("#$%/)*'
mandatory !"#$%&'(")*%&+$(%,'%#&-.'&'/('*0
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