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HepRep
Instance

HepRep
TypeTree

HepRep
InstanceTree

HepRep 
AttValue

HepRep
Type

HepRep
AttDef

Linked by Name

Name: String Name: String
ReqTypeTree: String
ReqInstanceTrees: String[]

Name: String
Desc: String
InfoURL: String

Name: String

X,Y,Z: Double

Name: String
Desc: String
Category: String
Extra: String

Name: String
Value: Any
ShowLabel: Int

Linked by 
Name

HepRep
Point

HepRep
Cut

Name:String
Comparison:String
Value:Any

HepRep

Comments: String[]

HepRep: a Generic Interface Definition for HEP Event Display Representables

+getInstanceTreeTop(
InstanceTreeName: String)
:HepRepInstanceTree; 

+getTypeTree(
TypeTreeName: String)
:TypeTree;

+getInstances(
InstanceTreeName: String,
TypeNames: String[])
:HepRepInstanceTree;

+getInstancesCut(
InstanceTreeName: String,
TypeNames: String[],
CutList:HepRepCut[],
GetPoints: Boolean,
GetDrawAtts: Boolean,
GetNonDrawAtts: Boolean,
InvertAtts: String[])
:HepRepInstanceTree;

+getLayerOrder( )
:String[];

Comments: String[]
HepRep

Visualization of Geant4 Data: Exploiting Component Visualization of Geant4 Data: Exploiting Component 
Architecture through AIDA, HepRep, JAS and WIREDArchitecture through AIDA, HepRep, JAS and WIRED

Geant4 Workshop, CERN Geant4 Workshop, CERN -- 2 October 2002 2 October 2002 
Joseph PerlJoseph Perl
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Visualization of Geant4 Data: Exploiting Component Visualization of Geant4 Data: Exploiting Component 
Architecture through AIDA, HepRep, JAS and WIREDArchitecture through AIDA, HepRep, JAS and WIRED

�� &RPSRQHQW�$UFKLWHFWXUH�*HQHULF�,QWHUIDFHV&RPSRQHQW�$UFKLWHFWXUH�*HQHULF�,QWHUIDFHV
�� $,'$�IRU�GDWD�YLVXDOL]DWLRQ�DQG�DQDO\VLV$,'$�IRU�GDWD�YLVXDOL]DWLRQ�DQG�DQDO\VLV

�� ,QWURGXFWLRQ,QWURGXFWLRQ
�� &XUUHQW�XVH�DUFKLWHFWXUH&XUUHQW�XVH�DUFKLWHFWXUH
�� 3URSRVHG�XVH�DUFKLWHFWXUH3URSRVHG�XVH�DUFKLWHFWXUH

�� +HS5HS�IRU�VLQJOH�HYHQW�YLVXDOL]DWLRQ+HS5HS�IRU�VLQJOH�HYHQW�YLVXDOL]DWLRQ
�� ,QWURGXFWLRQ,QWURGXFWLRQ
�� &XUUHQW�XVH�DUFKLWHFWXUH&XUUHQW�XVH�DUFKLWHFWXUH
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�� ([SHULPHQW�RU�FROODERUDWLRQ�QHHG�RQO\�DJUHH�RQ�WKH�([SHULPHQW�RU�FROODERUDWLRQ�QHHG�RQO\�DJUHH�RQ�WKH�
LQWHUIDFHV�ZLWK�ZKLFK�WKH\�ZLOO�ILOO�RU�VHQG�GDWD�LQWHUIDFHV�ZLWK�ZKLFK�WKH\�ZLOO�ILOO�RU�VHQG�GDWD�

�� 7KH�HQG�XVHU��SK\VLFLVW��DVWURQRPHU��GRFWRU��LV�IUHH�7KH�HQG�XVHU��SK\VLFLVW��DVWURQRPHU��GRFWRU��LV�IUHH�
WR�FKRRVH�ZKDWHYHU�GHVNWRS�WRRO�WKH\�SUHIHU�WR�FKRRVH�ZKDWHYHU�GHVNWRS�WRRO�WKH\�SUHIHU�

�� 'HSHQGV�RQ�*HQHULF�,QWHUIDFHV'HSHQGV�RQ�*HQHULF�,QWHUIDFHV
�� :HOO�GHILQHG��$,'$������+HS5HS��:HOO�GHILQHG��$,'$������+HS5HS��
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�� $EVWUDFW�,QWHUIDFHV�IRU�$EVWUDFW�,QWHUIDFHV�IRU�
'DWD�$QDO\VLV��$,'$��'DWD�$QDO\VLV��$,'$��LV�LV�
DQ�DQDO\VLV�LQWHUIDFH�WKDW�DQ�DQDO\VLV�LQWHUIDFH�WKDW�
FDQ�EH�XVHG�ZLWK�VHYHUDO�FDQ�EH�XVHG�ZLWK�VHYHUDO�
GLIIHUHQW�DQDO\VLV�GLIIHUHQW�DQDO\VLV�
SDFNDJHVSDFNDJHV

-$6�3LFWXUH�
+HUH

�� VXFK�DVVXFK�DV
�� -$6-$6
�� /L]DUG/L]DUG
�� 2SHQ6FLHQWLVW2SHQ6FLHQWLVW
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AIDA PurposeAIDA Purpose

�� ³7KH�JRDOV�RI�WKH�$,'$�SURMHFW�DUH�WR�³7KH�JRDOV�RI�WKH�$,'$�SURMHFW�DUH�WR�
GHILQH�DEVWUDFW�LQWHUIDFHV�IRU�FRPPRQ�GHILQH�DEVWUDFW�LQWHUIDFHV�IRU�FRPPRQ�
SK\VLFV�DQDO\VLV�REMHFWV��VXFK�DV�SK\VLFV�DQDO\VLV�REMHFWV��VXFK�DV�
KLVWRJUDPV��QWXSOHV��ILWWHUV��,2�KLVWRJUDPV��QWXSOHV��ILWWHUV��,2�
HWF�7KH�DGRSWLRQ�RI�WKHVH�LQWHUIDFHV�HWF�7KH�DGRSWLRQ�RI�WKHVH�LQWHUIDFHV�
VKRXOG�PDNH�LW�HDVLHU�IRU�GHYHORSHUV�VKRXOG�PDNH�LW�HDVLHU�IRU�GHYHORSHUV�
DQG�XVHUV�WR�VHOHFW�WR�XVH�GLIIHUHQW�DQG�XVHUV�WR�VHOHFW�WR�XVH�GLIIHUHQW�
WRROV�ZLWKRXW�KDYLQJ�WR�OHDUQ�QHZ�WRROV�ZLWKRXW�KDYLQJ�WR�OHDUQ�QHZ�
LQWHUIDFHV�RU�FKDQJH�WKHLU�FRGH��,Q�LQWHUIDFHV�RU�FKDQJH�WKHLU�FRGH��,Q�
DGGLWLRQ�LW�VKRXOG�EH�SRVVLEOH�WR�DGGLWLRQ�LW�VKRXOG�EH�SRVVLEOH�WR�
H[FKDQJH�GDWD��REMHFWV��EHWZHHQ�H[FKDQJH�GDWD��REMHFWV��EHWZHHQ�
$,'$�FRPSOLDQW�DSSOLFDWLRQV�´$,'$�FRPSOLDQW�DSSOLFDWLRQV�´
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AIDA Current Use ArchitectureAIDA Current Use Architecture
as used in February Geant4 User Workshopas used in February Geant4 User Workshop

Geant4
AIDA (2.2)

JNI

Other
AIDA
Tools

JAIDA

Simple
“live”
GUI

AIDA
File

JAS 2.2
+ AIDA 

DIM

JAS
Tuple

Explorer

Other
AIDA
Tools

Any C++
Program

Any Java
Program

not in
batch
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AIDA NearAIDA Near--Term Future ArchitectureTerm Future Architecture

Geant4
AIDA (3.0)

JNI

Other
AIDA
Tools

JAIDA
AIDA
File

Other
AIDA
Tools

Any C++
Program

Any Java
Program JAS 3.0

AIDA
Tuple

Explorer
WIRED

6OLJKWO\�ORQJHU�WHUP�IXWXUH�6OLJKWO\�ORQJHU�WHUP�IXWXUH�

��*$*�VW\OH�3OXJ*$*�VW\OH�3OXJ��LQ�IRU�FRQWUROOLQJ�*�LQ�IRU�FRQWUROOLQJ�*�

��7UXH�LQWHUDFWLYH�DQDO\VLV��L�H��DFWXDOO\�GHILQLQJ�KLVWRJUDPV�7UXH�LQWHUDFWLYH�DQDO\VLV��L�H��DFWXDOO\�GHILQLQJ�KLVWRJUDPV�
RQ�WKH�IO\�UDWKHU�WKDQ�MXVW�YLHZLQJ�SUHRQ�WKH�IO\�UDWKHU�WKDQ�MXVW�YLHZLQJ�SUH��GHILQHG�KLVWRJUDPV�GHILQHG�KLVWRJUDPV�
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HepRep for Single Event VisualizationHepRep for Single Event Visualization

� +HS5HS�LV�D�JHQHULF�
LQWHUIDFH�IRU�
FRPSRQHQW�RU�FOLHQW�
VHUYHU�HYHQW�GLVSOD\V
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HepRep
Instance

HepRep
TypeTree

HepRep
InstanceTree

HepRep 
AttValue

HepRep
Type

HepRep
AttDef

Linked by Name

Name: String Name: String
ReqTypeTree: String
ReqInstanceTrees: String[]

Name: String
Desc: String
InfoURL: String

Name: String

X,Y,Z: Double

Name: String
Desc: String
Category: String
E tra: String

Name: String
Value: Any
ShowLabel: Int

Linked by 
Name

HepRep
Point

HepRep
Cut

Name:String
Comparison:String
Value:Any

HepRep

Comments: String[]

HepRep: a Generic Interface Definition for HEP Event Display Representables

+getInstanceTreeTop(
InstanceTreeName: String)
:HepRepInstanceTree; 

+getTypeTree(
TypeTreeName: String)
:TypeTree;

+getInstances(
InstanceTreeName: String,
TypeNames: String[])
:HepRepInstanceTree;

+getInstancesCut(
InstanceTreeName: String,
TypeNames: String[],
CutList:HepRepCut[],
GetPoints: Boolean,
GetDrawAtts: Boolean,
GetNonDrawAtts: Boolean,
InvertAtts: String[])
:HepRepInstanceTree;

+getLayerOrder( )
:String[];

Comments: String[]
HepRep

-$6�3LFWXUH�
+HUH

�� VXFK�DVVXFK�DV
�� :,5('��-DYD�:,5('��-DYD�
�� )5('��&���2SHQ*/�)5('��&���2SHQ*/�
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HepRep PurposeHepRep Purpose

7KH�+HS5HS�LQWHUIDFH�EUHDNV�WKH�GHSHQGHQF\�EHWZHHQ�DQ\�SDUWLFXODU�
H[SHULPHQW
V�HYHQW�GLVSOD\�VHUYHU�DQG�DQ\�SDUWLFXODU�HYHQW�GLVSOD\�FOLHQW�

7KH�+HS5HS�IRUPDW�LV�LQGHSHQGHQW�RI�DQ\�RQH�SDUWLFXODU�ODQJXDJH�RU�
SURWRFRO���,W�FDQ�EH�XVHG�IURP�&���RU�-DYD�DQG�FDQ�EH�VKLSSHG�DV &RUED��
50,��;0/��-DYD�RU�-1,�IRU�FRQVXPSWLRQ�E\�:,5('�RU�DQ\�RWKHU�+HS5HS�
HQDEOHG�HYHQW�GLVSOD\�FOLHQW�
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HepRep
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HepRep
TypeTree

HepRep
InstanceTree

HepRep
AttValue

HepRep
Type

HepRep
AttDef

Linked by TypeName

ID: HepRepTreeID ID: HepRepTreeID
TypeTreeID:HRTreeID
InstanceTreeIDs:HRTreeID[]

Name: String
Desc: String
InfoURL: String

TypeName: String

X,Y,Z: Double

Name: String
Desc: String
Category: String
Extra: String

AttDefName: String
Value: Any
ShowLabel: Int

Linked by 
AttDef
Name

HepRep
Point

HepRep
Action

Name:String
Expression:String

HepRep

Comments: String[]

HepRep: a Generic Interface Definition for HEP Event Display Representables

+getInstanceTreeTop(
InstanceTreeName: String,
InstanceTreeVersion: String)
:HepRepInstanceTree; 

+getTypeTree(
TypeTreeName: String,
TypeTreeVersion: String)
:TypeTree;

+getInstances(
InstanceTreeName: String,
InstanceTreeVersion: String,
TypeNames: String[])
:HepRepInstanceTree;

+getInstancesAfterAction(
InstanceTreeName: String,
InstanceTreeVersion: String,
TypeNames: String[],
Actions:HepRepAction[],
GetPoints: Boolean,
GetDrawAtts: Boolean,
GetNonDrawAtts: Boolean,
InvertAtts: String[])
:HepRepInstanceTree;

+getLayerOrder( )
:String[];

+checkForException( )
:String;

Comments: String[]
HepRep HepRepTreeID

Name:String
Version:String

Linked by 
TypeTreeID

1

+HS5HS

:,5('�
&OLHQW

2WKHU�+HS5HS�
&OLHQWV

%D%DU�
6HUYHU

/&'
,QWHUIDFH

*/$67�
6HUYHU

*HDQW�
6HUYHU

)5('�&OLHQW



��2FWREHU�������2FWREHU����� 9LVXDOL]DWLRQ�RI�*��'DWD���$,'$��+HS5HS��-$6�DQG�:,5('����9LVXDOL]DWLRQ�RI�*��'DWD���$,'$��+HS5HS��-$6�DQG�:,5('����
-RVHSK�3HUO��6/$&�&RPSXWLQJ�6HUYLFHV-RVHSK�3HUO��6/$&�&RPSXWLQJ�6HUYLFHV

����

HepRep Current Use ArchitectureHepRep Current Use Architecture
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+HS5HS�
�OHJDF\
GDWD�
IRUPDWV

/&'
�MDYD�

-DYDOHJDF\�
IRUPDW

:,5('���
YHUVLRQ�
���
�MDYD�

;0/

+HS5HS�
)5('
�F���

*/$67
�F���

+HS5HS�

%D%DU
�F���

&RUED+HS5HS�

*HDQW�
�F���

;0/+HS5HS�

&RUED

50,

-DYD

;0/

&��

;0/

&��

/&'�
$SSOLFDWLRQ

*/$67�;0/�
6WUHDPHU���
&���%XLOGHU

%D%DU�&RUED�
6HUYHU

*HDQW��;0/�
6WUHDPHU

:KLOH�DOO�IRXU�6/$&�GDWD�VRXUFHV�DUH�QRZ�XVLQJ�:,5('�
WKH\�FRPPXQLFDWH�ZLWK�:,5('�LQ�GLIIHUHQW�ZD\V�
�%D%DU�KDV�LWV�RZQ�+HS5HS��&RUED�VHUYHU��GHSHQGHQW�RQ�%D%DU�FRGH�
�/&'�SDVVHV�:,5('�MDYD�REMHFWV�XVLQJ�D�OHJDF\�GDWD�IRUPDW��SUH�+HS5HS��
�*HDQW��KDV�LWV�RZQ�+HS5HS��;0/�VWUHDPHU��GHSHQGHQW�RQ�*HDQW��FRGH��
�*/$67��EHLQJ�WKH�QHZHVW��LV�OHDGLQJ�XV�WRZDUGV�WKH�ULJKW�DSSURDFK�
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HepRep NearHepRep Near--Term Future ArchitectureTerm Future Architecture
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�MDYD�
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�MDYD�
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�F���

&RUED*HDQW�
�F���

&RUED

50,

-DYD

;0/

&��

;0/

&��

&���6KDUHG�
+HS5HS�
)DFWRU\

-DYD

$OO�GDWD�VRXUFHV�VSHDN�+HS5HS��WR�DQ�DEVWUDFW�+HS5HS�IDFWRU\�
%\�LQVWDQWLDWLRQ�RI�RQH�RU�DQRWKHU�FRQFUHWH�LPSOHPHQWDWLRQ�RI�+HS5HS�
�D�&���SURJUDP�FDQ�FKDQJH�IURP�FUHDWLQJ�+HS5HS�LQ�&���PHPRU\
�WR�FUHDWLQJ�+HS5HS�DV�DQ�;0/�VWUHDPHU��D�SXUH�&���VROXWLRQ�ZLWK�QR�
H[WHUQDO�OLEUDU\�GHSHQGHQFLHV�DQG�QR�FUHDWLRQ�RI�WKH�+HS5HS�LQ�PHPRU\�
�WR�FUHDWLQJ�+HS5HS�DV�&RUED��GHSHQGV�RQ�&RUED�OLEUDULHV�
�RU�FUHDWLQJ�+HS5HS�DV�-DYD��YLD�-DYD�1DWLYH�,QWHUIDFH�

+HS5HS� &RUED

;0/

-DYD

50,,FH&XEH
�MDYD�

-DYD�6KDUHG�
+HS5HS�
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Demo WIRED Reading HepRep FilesDemo WIRED Reading HepRep Files
IURP�WKH�IHE������*��:RUNVKRS�&'IURP�WKH�IHE������*��:RUNVKRS�&'
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Demo JAS Reading AIDA FilesDemo JAS Reading AIDA Files
IURP�WKH�IHE������*��:RUNVKRS�&'IURP�WKH�IHE������*��:RUNVKRS�&'
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ConclusionsConclusions

�&RPSRQHQW�DUFKLWHFWXUH�EDVHG�RQ�JHQHULF�LQWHUIDFHV�KDV�ZRUNHG�
ZHOO�LQ�*HDQW��

�$OO�DWWHQGHHV�DW�WKH�)HE������*��8VHUV�:RUNVKRS�WXWRULDOV�ZHUH�
VXFFHVVIXO�LQ�XVLQJ�-$6�DQG�:,5('�WR�YLVXDOL]H�*��GDWD�

�%XW�WKHVH�WXWRULDOV�UHOLHG�RQ�WKH�XVHU�KDYLQJ�WKH�SUH�EXLOW�ELQDULHV�
WKDW�ZH�SURGXFHG�IRU�WKDW�ZRUNVKRS��DQG�WKH�GRFXPHQWDWLRQ�ZDV�
PDLQWDLQHG�RQO\�RQ�WKDW�ZRUNVKRS¶V�ZHE�SDJHV�

�7KHVH�WXWRULDOV�VKRXOG�EH�

�DGDSWHG�WR�WKH�ODWHVW�*��YHUVLRQ

�LQFOXGHG�LQ�WKH�*��GLVWULEXWLRQ�DV�*��H[WHQGHG�RU�DGYDQFHG�
H[DPSOHV

�GRFXPHQWHG�LQ�WKH�*��VWDQGDUG�GRFXPHQWDWLRQ�VHW

�DQG�SHUKDSV�DOVR�XVHG�DV�VWDQGDUG�*��WHVW�FDVHV
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