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Introduction

» Kinship Machine is a tool that helps anthropologists to find certain
structures in a kinship network

» The first version of the Kinship Machine was produced

> using concepts of database area
» A new version of the Kinship Machine have been produced
> using concepts of graph area

A New Kinship Machine: Characteristics

» Characteristics
> The modeling: mixed graphs

> The structures of interest
> Definition of the problems, and its complexities

The Modeling: Mixed Graph

» |Individuals are vertices
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» Filiation connections are arcs
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The Structures of Interest: Rings

» Rings are special cycles on the mixed graph

Y AT T&f

Definition of the Problems, and its Complexities

» Problem P1: Given a mixed graph H and an ordered subset of edges
E = ((uyv1),..., (uk, vk)), finds all rings with € in H
> H could have an exponential number of rings with £

» Problem P2: Given a mixed graph H and an ordered subset of edges
E = ((u1yvi)y-.., (ug,vk)), there exists a ring with € in H?
> N P-hard

» Solutions for problems P1 and P2
> Exponential algorithms for general mixed graph

Now What?

» Ours colleagues anthropologists desire a solution for problems P1 and P2

» [he implementations of the exponential algorithms worked well on the
tested instances
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http://www.ime.usp.br/~alvaro/maqgpar

A New Kinship Machine: Use

» [wo kinds:

> A free tool available at: www.ime.usp.br/~alvaro; or
> A kinship machine server which receives a mixed graph H and returns all
the rings in H: www.ime.usp.br/~alvaro/maqgpar

The Tool: Use

» Input:
> A mixed graph divided in two files containing:

» the individuals and the filiation connections
» the pairs of married individuals

» Output:

> A drawing of a graph (the individuals and the filiation connections)
> A highlighted ring (chosen by the user)

A Snapshot of the Kinship Machine Tool

Max. charac.: 150
Society | araratdt

PATHS: 1020 1007 1105 1005 1041 1042 1010 1001 1011 1031 1057
RELATIVES: FFSDHMFDDD

Marriages| arara- cas bt

1108
Create Rings |
k-ring:lZ-ring =

Load I

F=(u v)-(x ¥)-[s1 s2]

3815: -(1020 1039)-(1096 1057)-[1105 1001] | 4]
3816: -(1020 1039)-(1096 1057)-[1105 1001]
3817: -(1020 1039)-(1096 1057)-[1105 1002]
1009 1001 po7 3818: -(1020 1039)-(1036 1057)-[1105 1002
3819: -(1020 1039)-(1096 1057)-[1105 1004]
3820: -(1020 1039)-(1096 1057)-[1105 1043]
3821: -(1020 1096)-(1033 1057)-[1007 1003]
3822: -(1020 1096)-(1033 1057)-[1007 1004]
3823: -(1020 1096)-({1033 1057)-[1007 1005]
3824: -(1020 1096)-(1033 1057)-[1105 1003] l
3825: -(1020 1096)-(1033 1057)-[1105 1004]
3826: - (1020 1096)-(1033 1057)-[1105 1005]
3827: -(1020 1041)-(1042 1057)-[1105 1001]
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3829 -(1020 1041)-(1042 1057)-[1105 1002]
3830: -(1020 1041)-{1042 1057)-[1105 1002]
3831: -(1020 1041)-{1042 1057)-[1105 1003]

1F20 3832: -(1020 1041)-(1042 1057)-[1105 1004]
3833: - (1020 1041)-(1042 1057)-[1105 1001]
3834: -(1020 1041)-(1042 1057)-[1105 1001
3835: - (1020 1041)-(1042 1057)-[1105 1002
3836: - (1020 1041)-(1042 1057)-[1105 1002]
3837: -(1020 1041)-(1042 1057)-[1105 1003]
3838: - (1020 1041)-(1042 1057)-[1105 1004]
3839: -(1020 1078)-(1042 1057)-[1105 1001]
1hat 104 1h31 3840: -(1020 1078)- (1042 1057)-[1105 1001]
3841: (1020 1078)-(1042 1057)-[1105 1002]
3842: -(1020 1078)-(1042 1057)-[1105 1002]
3843: -(1020 1078)-(1042 1057)-[1105 1003]
844: -(1020 1078)- (1042 1057)-[1105 1004]
3845: -(1020 1078)-(1042 1057)-[1105 1001]
3846: - (1020 1078)-(1042 1057)-[1105 1001]
3847: -(1020 1078)-(1042 1057)-[1105 1002]
3848: - (1020 1078)-(1042 1057)-[1105 1002
3849: -(1020 1078)-(1042 1057)-[1105 1003]
0 L‘
Quit I
Select the window and press Q or g to exit; M to zoom +; m to zoom -.
Another S hot of the Kinship Machine Tool
Max. charac.: 150
Society [arara.td
PATHS: 1020 1006 1105 1007 1018 1063 1084 1091 1070 1016 1004 1015 1045 1077 1035 1008 1002 1011 1031 1057 e TR
RELATIVES: MFSDSDHMFMDDDHFMDDD '
k-ring:la-ring =
Load |
- (U W)~ {x y)-(w 2)-[s1 2 53]
395493: -(1020 1084)-(1091 1077)-(1035 1057)-[1105 1015 1002 | &)
395494: -(1020 1084)-(1091 1077)-(1035 1057)-[1105 1015 1002
395495: -(1020 1084)-(1091 1077)-(1035 1057)-[1105 1015 1008
395496: -(1020 1084)-(1091 1077)-(1035 1057)-[1105 1015 1011
DDDDDDD 395497: -(1020 1084)-(1091 1077)- (1035 1057)-[1105 1004 1001

395498: - (1020 1084)-(1091 1077)-(1035 1057)-[1105 1004 1001
3954 084)-(1091 1077)-(1035 1057)-[1105 1004 1002

499: -(1020 1084)-(1091 1

395501: - (1020 1084)-(1091 1077)- (1035 1057)-[1105 1004 1008

395502: - (1020 1084)-(1091 1077)- (1035 1057)-[1105 1004 1011

395503: - (1020 1084)-(1091 1077)- (1035 1057)-[1105 1005 1001

395504: - (1020 1084)-(1091 1077)- (1035 1001

395505 - (1020 1084)-(1091 1077
395506: - (1020 10
395507: - (1020 1084
395508: - (1020 1084
395509: - (1020 1084

0: -1

395510: -(1020 1084)-(1091 1077

1057
-(1035 1057
035 1057

e

-[1105 1005
-[1105 1005 1002
91 1077)- -[1105 1005 1002
-{1091 1077)-(1035 1057)-[1105 1005 1008
1091 1077)-(1035 1057)-[1105 1005 1011 ...‘
1091 1 1
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- -(1035 1057)-[1105 1015 100
-(1035 1057)-[1105 1015 1001
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395511: - (1020 1084)- (1091 1077)-(1035 1057)-[1105 1015 1002
395512: - (1020 1084)- (1091 1077)-(1035 1057)-[1105 1015 1002

395513: -(1020 1084)-(1091 1077)-(1035 1057)-[1105 1015 1008
395514: -(1020 1084)-(1091 1077)-(1035 1057)-[1105 1015 1011
1063 1p77

395515: -(1020 1084)-(1091 1077)-(1035 1057)-[1105 1004 1001

395516: - 5 1
395517: -(1020 1084)-(1091 1077)-(1035 1057)-[1105 1004 1002
395518: - (1020 1084)-(1091 1077)-(1035 1057)-[1105 1004 1002
P3N 035 070 395519: -(1020 1084)-(1091 1077)- (1035 1057)-[1105 1004 1008
395520: - (1020 1084 1035 1057)-[1105 1004 1011
395521: -(1020 1084 1035 1057)-[1105 1005 1001
22: -(1020 1084 1035 1057)-[1105 1005 1001
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395522: - 1
395523: (1020 1084)-(1
395524: -(1020 1084

91 1077)-(1035 1057)-[1105 1005 1002

1091 1077)-(1035 1057)-[1105 1005 1002
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395525: -(10201 1091 1077)-(1035 1057)-[1105 1005 1008
395526: -(10 1091 1077)-(1035 1057)-[1105 1005 1011
395527 -(10 1091 1077)-(1035 1057)-[1105 1015 100
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Quit I

Select the window and press Q or q to exit; M to zoom +; m to zoom -.

A New Kinship Machine: Perspectives

Chromatic Rings are rings whose vertices obey certain color constraints

» Descendant lines with the same
color

» Same color for the spouses of
relatives

Dynamic Kinship Networks are kinship networks that support
operations of insertion and deletion (of vertices, arcs, or edges)

Conclusions

» Kinship Machine is a tool which helps anthropologists to find structures
(called rings), and it is available to download or to use from a server

» The Kinship Machine finds rings in a static uncolored mixed graph
» The perspectives: to find chromatic rings in a dynamic mixed graph
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