UNIFACS

UNIVERSIDADE SALVADOR ’
LAUREATE 1M 11 =NAL LINAL LINIVERS B

l{l : I._( y .RS 38th World Continuous Auditing & Reporting Symposium

November 4&5, 2016 Rutgers Business School, Newark,NJ 07102

GeoXBRL: A Web-based Standard for Geospatial and
Business Taxonomies

Prof. Dr. Paulo Caetano da Silva
paulo.caetano@pro.unifacs.br

Msc. Marcio Alexandre

Saturday, november 5 2016


http://images.google.com/imgres?imgurl=grandegraphics.crosswinds.net/images/flags/brazil.gif&imgrefurl=http://grandegraphics.crosswinds.net/pages1/flagsforeign1.html&h=271&w=433&sz=9&tbnid=whEd310F4aEJ:&tbnh=76&tbnw=121&start=1&prev=/images%3Fq%3Dbrazil%2Bflag
http://images.google.com/imgres?imgurl=grandegraphics.crosswinds.net/images/flags/brazil.gif&imgrefurl=http://grandegraphics.crosswinds.net/pages1/flagsforeign1.html&h=271&w=433&sz=9&tbnid=whEd310F4aEJ:&tbnh=76&tbnw=121&start=1&prev=/images%3Fq%3Dbrazil%2Bflag
http://images.google.com/imgres?imgurl=grandegraphics.crosswinds.net/images/flags/brazil.gif&imgrefurl=http://grandegraphics.crosswinds.net/pages1/flagsforeign1.html&h=271&w=433&sz=9&tbnid=whEd310F4aEJ:&tbnh=76&tbnw=121&start=1&prev=/images%3Fq%3Dbrazil%2Bflag
http://images.google.com/imgres?imgurl=grandegraphics.crosswinds.net/images/flags/brazil.gif&imgrefurl=http://grandegraphics.crosswinds.net/pages1/flagsforeign1.html&h=271&w=433&sz=9&tbnid=whEd310F4aEJ:&tbnh=76&tbnw=121&start=1&prev=/images%3Fq%3Dbrazil%2Bflag
mailto:paulo.caetano@pro.unifacs.br

AN
j:'-'«"\“'"“‘g\\\“ﬂ&

UNIVERSIDADE SALVADOR
E NI SNAL CNAL LINIVEERS T by

LALREAT

Agenda

» Geographic Information System
» XBRL

P Scenario

» Geographic XBRL Linkbase

» Sample Application
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What S GIS = Geographic Information System?

i) ///f';;?%
)

()

* GIS has been researched since 60’s;
* GIS means many technologies together for:

— Visualization,

— Maintenance, Internet User

— Distribution and
— Information Retrieval.

Desktop
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There Is an Increasing demand
What S GIS? for continuous auditing and
e Spurred by: financial analysis through

T geovisualization.

— High-performance processing in devices;
— Web 2.0:

e User interaction has been increased;

* New tools and apps has came up:
— Geovisualization-based Systems in many domains;
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XBRL
* XBRL Taxonomy

— XML instance, XML Schema, Xpath, Xlink,

Namespaces, ...
¥si: schemalpeation f xlink: href
>

XBRL
Instance

xlink: href

xlink: href Schema.xsd

4

schemalocation
Linkbase.xml ‘\

xlinkf href
xlink: href

vr

xlink: href

xlink: href Schema.xsd

Taxonomy
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Geowsuallzatlon based Financial System

Related Works:

— [Lux, 1997] Exhibition of the GDP (Gross Domestic
Product) each country, over a global map;

()

— [Sylvester, 2008] Geovisualization of market
behavour per area (growth or decline);

— [Teodoro, 2012] Tax management V|suaI|zat|on of
the delinquency areas; R

None of these works
address XBRL
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Actual Scenario — XBRL
[ ] [ ] [ ] [ ]
* Tradit | XBRL dat ly identify th
raaitiona dla oniy iaentity e
m that ds the fi ial ti
company tnat senas e TInancial reporting,
NOT support any geoprocessin
PP y €€0p 8-
Filing Date: 2014-11-05 Form Type: 10-Q Description: Quarterly report
i i 9 Months Ended
Document and Entity Information Document and Entity Information onths Ende
I et Sep. 30, 2014 Nov. 05, 2014
Consolidated Balance Sheets _ -
Document And Entity Information
Consolidated Balance Sheets (Parenthetical) Entity Hegistrant Name ISSUER DIRECT CORP
. e . - 3 ) L Entity Central Index Key 0000843006
Consolidated Statements of Operations (Unaudited) Document Type 10-0
Consolidated Statements of Comprehensive Income Licl = -3 e los L
1 jited) Amendment Flag falze
(Unaudied) Current Fiscal Year End Date —12-31
Consolidated Statements of Cash Flows (Unaudited) Is Entity a Well-known Seasoned lssuer? No
Iz Entity a Woluntary Filer? No
lote 1. Basis of Presentation Is Entity's Reporting Status Current? Yes
lote 2. Summary of Significant Accounting Policies ey —— S
. = = Entity Common Stock, Shares 5 085 944
MNote 3. Intangible Assets and Goodw Outstanding S
N Document Fiscal Peried Focus Q3
Note 4. Stockholders' Equity Document Fiscal Year Focus 2014
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Geospatial data
represented within XBRL
taxonomies based on
Xlink, XBRL definitions
and GML
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First Approach

XBRL GIS — INTEGRATING
GEOGRAPHIC INFORMATION IN XBRL
INSTANCE DOCUMENTS

()
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— xLink;

XBRL GIS

— GML Instance;
— XBRL Instance;

XBRL
Schema

Linkbase

I\

Processador
XBRL

Documento
XBRL

* Adopted technologies:

XLink

Documento

GML

GML
Schema

()
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~ XBRL GIS - PROS

Integration about two XML-based languages:
— GML
— XBRL

Preservation of the specifications:
— GML 3.2/3.3;
— XBRL 2.1;

Separation of the complexity inherent to
development of both technologies;

Link between instances developed in common
language;

()
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Extending the idea
Geographic XBRL Linkbase: A new
Approach to Financial Reporting
and Analysis

()
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Geographlc XBRL Linkbase

* Objectives:

— Geodata definiton by XBRL Taxonomy developer;
* Manipulation of the geospatial elements into XBRL
taxonomy;

* Found Scenario:

— XBRL developer does not have access to
geospatial concepts contained in the GML
Schemas;

— It is not possible to :
e Define any geospatial elements;
 Manipulate the geodata freely.

()
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- Geographic XBRL Linkbase

. Tecnologles adopted in solution:

/
/@3
N

— XLink (simple, extended);

e Linkbase

— XML Schema;
— GML Taxonomy 3.2/3.3;
— XBRL Taxonomy 2.1;

— Generic Links 1.0;

Linkbase
(Generic Link)

/

XBRL
Processor

()
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GeoXBRL

()

XBRL
Instance
(.xbrl)

XBRL

Calculation
Linkbase
[.xmil)

Schema

Extend those already
specified XBRL extended
links

,4

Label
Linkbase
[.xmil)

———— Geodata
11"'& 1+ Linkbase
: By (.xrml)
Reference Definition
. Linkbase Linkbase
Fresentation L] el
Linkbase e '
[.xmil)

¥XBRL Specification 2.1

V

GeoXBRL Specification
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GeoXBRL

(GeoXBRL Specifiation

Geodata Linkbase

<geoDatalink>
Element

<geodataArc>
Element

<geodata>
Element

<locator>
Element

(XBRL-based
Representation)

YJ

y4

<geometry>
Element

<point>
Element

(GML-based

Representation)

<coordenates>
Element

<altitude>
Element

<latitude>
Element

<longitude>
Element

Geospatial data can be
represented within XBRL
taxonomies based on
XLink and XBRL definitions
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The locator element is an already
specified element from Extended Link
definitions, whose role is to locate
another concept within XBRL
<geoDatalink> taxonomies (e.g. it could locate the
company that sends the business

locater statement)
clemen

<geoDataArc>

A element specified to be a resource (i.e. a

_ o XML fragment defined by taxonomist that
establishes a linking between relates up to other XBRL elements, creating
“loaior gnd GgEetmE> the geospatial semantic). The <geodata>

element has to contain GML based data (e.g.
it can define a topographic position).

Thus a relationship between XBRL and GML
elements is done.
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GeoData Specification: Geodatalink

<!-- geodatalLink Element —-->

The <geoDataLink> is a generic link
based on XBRL Generic Link
Specification

S

<element name="geodataLink" type="gen:link"

4 [substitutionGroup="xl:extended">
5 FHl<annotation>
36 [= <documentation>

Geospatial Extended Link
</documentation>

</annotation>

10 [</element>

()
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42 | <!-- Gepndata Element -->

43 [F<element name="geodata" substitutlionGroup="xl:rescurce"

Ll

14 [ <annotation>

45 H <documentation>

[y i

[m ]

i

Ln n Ln Ln Ln Ln Ln Ln Ln Ln

Minimum occurrence of a
<geodata> element must be defined

Definition of the geodata resource element.

</documentation>

</annotation>

das one

(

S L <x=zd:complexType mixed="true">
0 <xad:complexContent mixed="trugs
1= <xzd:all minOccurs="1" maxOccurs="unboundkd">
2 <element ref="gml: Geometry" />
3 [ </xad:all>
4 T </xsd:complexContent>
N </xsd:complexType>
<xsd:attribute name="id" type="ID" use="optional"}>
T <xad:anylittribute
B namespace="http://www.w3.org/ML/1998 /namespalke"
S processContenta="lax"/>
0 [</element>

This new element
ref="gml:Geometry") is required as a

part of Geodata Linkbase (sub element

of <geodata> element), which must
reference GML based elements;

The namespace "gml" indicates this
element is from GML schema

19
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GeoData Specification: GeodataLlnk

ﬂ)

\
wb‘;‘&\x

o ﬁ*‘z:/

The Generic Links specification has
i / defined a new linking type (called
52 | <!-- geodatalrec Element —-> . .
22 H<element name="geodatalre" type="gen:generichAroType" > generlCArCType)r eXtendlng arCType

to elements not specified by XBRL
2.1

G4 <annotations

E= <documentation>

Arc between locator ata Elements

</documentations>
</annotation>
"</element>

~<[schema>

The <geoDataArc> element has
been specified to create a
relationship between those
elements contained in Geodata
Linkbase, of which one of them is a
GML-based data.

20
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Sample: Facebook GeoXBRL

* To exemplify the GeoXBRL usage, a Geodata
linkbase has been created and integrated in a
Facebook XBRL taxonomy 2016, which is
available on US SEC website

()
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= UNIFACS  Facebook GeoXBRL

<?xml verzion='1.0" encoding='isp-8859-1'7>

. ¢link:linkbase The geographic
3 x3i:3chemalocation="http://www.xbrl.orq/2003/linkbase data container
- http://www.xbrl.orq/2003/xbrl-linkbase-2003-12-31,xsd"
5 xmlnz:link="http://www.xbrl.org/2003/linkbaze" he locator of
6 xmlnz:xlink="http://www.w3.org/1393/x1ink" financial facts or
T xminz:xzi="http: //wiw.w3.org/2001 /XL Schena-instance"

H xmlnz:geoxbrl="http: //wnr. xbrl framework . com/geoxbrl /geoxbrl 1.0.xsd"> 322?;552‘

<link:roleRef xlink:href="http://www.xbrl.orq/2008/generic-link.xsd#stand ink-role"
xlink:type="gimple" rolelURI="http: Link"/>

<geoxbrl.geodatalink xlink:tvpe="extended">

¢link:loc xlink:type="locator" xlink:href="http:

xlink:label="dei EntityRegistrantName"

{geoxbrl:gecdata xlink:type='resource'xlink:label="fb geodata"jid="fh geodata">
<gml:gecmetry xlink:label="fb geometry" 1d="fh CompanyGeometry">»

16 <gml:point xlink:label="fb point" id="fb point":

17 4 {gml:coord xlink:label="fb coordinates" 1d="fb coordinates":

<gml:x xlink:label="fb latitude" id="fb latitude"»37.4834075</qul:x>

<gml:y xlink:label="fb longitunde" id=”fb_;nngitude”}—122.151?019,1?{fgml:y}

<gml:z xlink:label="fb altitnde" id=“fb_altitude”bﬂ<!gml:z}

- </qml:coordy

</qul:point> * All attribute values must be defined by XBRL taxonomy developer

- </gml:geometryy

</geoxbrl:gepdata>

¢gepdatalre xlink:type="arc" xlink:arcrole="http://www. xbrlframework.com/geoxbrl/arcrole/concept-geospatial”
xlink:from="dei EntityRegistrantName" xlink:to="fb geodata"}/ >

- goxbrl:gendatalinks <\ -
L¢/link:linkbaze> The link

CH - T =T == |

xbrl.sec.qov/dei/2014/dei-2014-01-31.xsdpdel :dei EntityReqgistrantName"

 The geo datas
Sub elements based on GML

[ = = |

i P s
T
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A GeoXBRL - based Web
Application

A web application has been built in order to
show how data from GeoXBRL specification can
be used for providing new geodata inputs for
the financial auditing and analysis, in a
standardized way.

()
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G | UNIFACS
SV LLTIT . A GeoXBRL-based Web Application

User Interface

. ‘ Layer
(19
& 1

b

Processing
2 L
Q GeoXBRL v
Processing
6

3 Repository
Layer
: %
XBRL C?
Instance
(.xbrl) Geodata
Linkbase
Label (.xml)
Linkbase
(.xml)
XBRL
Schema
(.xsd)
XBRLZ2.1 GeoXBRL
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J 2 A GeoXBRL-based Web Application

()

Some XBRL files have been downloaded from SEC website.
Companies from different cities and dates, whose business
activities iIs also different, such as:

— Facebook, Microsoft, Apple, Yahoo, Google, Oxford
Technologies, Amerisource Bergen, Black Berry, CVS
Health, General Motors, Mc Donald, United Health,
Starbucks, Opko Health, FMC, Technologies, Amcon, Big
Cat Energy, APX Group.

Following the GeoXBRL specification, for each company’s

taxonomy a Geodata Linkbase file has been built and added in

It.

Google Maps API has been used for providing a virtual map as a user

data output.
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LS A GeoXBRL-based Web Application

[) GeoXBRL-based Web Ap; X

- C localhost:80¢

T e There are XBRL files
S S from Facebook in
the repository that
° T e the financial

Element Name or Label Accounts Receivable, Net | higher v | Value 1000
Query

B . element (whose
oo LN abel is “Accounts
1 Ve f’ff,_ z :’*‘*2"39:,:]2‘95':1'!'."77*:* w {2 Receivable, Net”) is
nigher than 1000
A R4 o A and the date is
| 2 e smee 'L 2016/03/31.


http://images.google.com/imgres?imgurl=grandegraphics.crosswinds.net/images/flags/brazil.gif&imgrefurl=http://grandegraphics.crosswinds.net/pages1/flagsforeign1.html&h=271&w=433&sz=9&tbnid=whEd310F4aEJ:&tbnh=76&tbnw=121&start=1&prev=/images%3Fq%3Dbrazil%2Bflag
http://images.google.com/imgres?imgurl=grandegraphics.crosswinds.net/images/flags/brazil.gif&imgrefurl=http://grandegraphics.crosswinds.net/pages1/flagsforeign1.html&h=271&w=433&sz=9&tbnid=whEd310F4aEJ:&tbnh=76&tbnw=121&start=1&prev=/images%3Fq%3Dbrazil%2Bflag

@ Hvul!mﬁég[né . . ’ e

GeoXBRL-based Web Apr X

<« C' | [1 localhost:8080/geoxbrl/index.jsp?txtCompany=all&itxtYear=all&txtEler

GeoXBRIL-Based Web Application

Company all Date (vvvv-mm-cd): all
Element Name or Label Accounts Receivable, Met higher * | Value 1000
Query
1. Company: facebook (Data: 20130930). Coordinates: 37.484795, -122.148265.
2. Company: facebook (Data: 2016@331). Coordinates: 37.484795, -122,148265.
3. Company: micreosoft (Data: 28138%38). Coordinates: 47.639626, -122.128372.
4. Company: apple (Data: 20148927). Coordinates: 37.331831, -122.829688.
5. Company: yahoo (Data: 20168331). Coordinates: 37.4171%8, -122.025828.
6. Company: google (Data: 281512321). Coordinates: 37.419738, -122.887715. A
7. Company: oxfordtechnoleogies (Data: 28130938). Coordinates: 48.599714, -
B a0 B
Map Satellite | =& =K ML L

. < e Search for all
companies
and all dates

W

'\'_ I
i L
Wy United States Ll e
co KS MO 5

| apple - Accounts Receivable, Met: 17460000000 l
wE—T

v r— — A
— Sl f
s LS, TH G,
b . LA
e,
Mexico =
Culba
| Puerio Rica
i e - .
Guatérnala
dw e Caribha Y
i
Nicaragua . +
i J 7y Venezuela -

JGuyana
s {

Google

Map d=ta=207E Go ogle IMEST | Tékms of Use
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 Geo XBRL is a Geospatial Representation in XBRL
Context;

e Specification for Geospatial and Business data
integration is a way of standardizing the
relationships among geospatial and business data;

* Handling of Concepts from GML Schema within
XBRL Taxonomy represents the possibility of
defining the geospatial elements in XBRL
taxonomies based on GML standard;
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()

T e :
S Conclusion

* Adaptable in Current XBRL Taxonomies:

— it means the adaptability of the solutions in XBRL
taxonomies already in use in the financial systems;

\\Q\\c'-_-_/} f
N "_:":"-'

— It means the GeoXBRL based representation does not
affect the processing of those XBRL reporting already in
use in business systems, because even though GeoXBRL
is @ hew specification, its structure is based on
international standards (i.e. XBRL 2.1, Generic Links 1.0
and GML 3.2/3.3);

— XBRL tools are easily adapted to handle Geo XBRL data
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