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CXL: Concept Mapping Extensible Language

CXL is a publicly available XML-based language for describing the content of Cmaps. CXL is
defined by the XML Schema http://cmap.ihmc.us/xml/cmap.xsd. The structure of a Cmap in
CXL is the following:

<cmap xmIns="http://cmap.ihmc.us/xml/cmap/*
xmIns:dc="http://purl.org/dc/elements/1.1/"
xmIns:dcterms="http://purl_org/dc/terms/"
xmIns:vcard="http://www.w3.0rg/2001/vcard-rdf/3.0#">
<res-meta>
<dc:contributor> <I-- Last user that modified the resource -->
<vcard:FN>Full name (First [Middle]lInitial] Last)</vcard:FN>
<vcard:EMAIL>Email address</vcard:EMAIL>
<vcard:ORG>
<vcard:OrgName>0Organization name</vcard:OrgName>
</vcard:0ORG>
</dc:contributor>
<dc:creator> <!-- Original author -->
<vcard:FN>Full name (First [Middle]lInitial] Last)</vcard:FN>
<vcard:EMAIL>Email address</vcard:EMAIL>
<vcard:ORG>
<vcard:OrgName>0rganization name</vcard:OrgName>
</vcard:ORG>
</dc:creator>
<dc:description>Focus question of the Cmap</dc:description>
<dc:format>x-cmap/text-xml</dc:format>
<dc:identifier>HTTP URL with resource id (e.g-
http://cmap.ihmc.us/rid=10002929 292992 19)</dc:identifier>
<dc: language>Language code (RFC1766) (e.g. en_US)</dc:language>
<dc:publisher>I1HMC CmapTools v. 4.X</dc:publisher>
<dc:relation>HTTP URL, location based (e.g-
http://cmap.ihmc.us/plants.cxl)</dc:relation>
<dc:source>cmap:<server-id>:<folder-id>:<resource-id></dc:source>
<dc:subject>Keyword list, comma delimited</dc:subject>
<dc:title>Name of the Cmap</dc:title>
<dcterms:created>Date when the Cmap was created (1SO Date yyyy-MM-
dd"T"HH:mm:ss"Z" GMT Time Zone)</dcterms:created>
<dcterms:extent>size (integer [space] units)</dcterms:extent>
<dcterms:modified>Date of last modification (ISO Date yyyy-MM-
dd*T"HH:mm:ss"Z" GMT Time Zone)</dcterms:modified>
<dcterms:rightsHolder> <!-- Cmap owner -->
<vcard:FN>Full name (First [Middle]lInitial] Last)</vcard:FN>
<vcard:EMAIL>Email address</vcard:EMAIL>
<vcard:ORG>
<vcard:OrgName>0rganization name</vcard:OrgName>
</vcard:0ORG>
</dcterms:rightsHolder>
</res-meta>
<map>
<concept-list>
<concept/>

</concept-list>
<linking-phrase-list>
<linking-phrase/>

</linking-phrase-list>
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<connection-list>
<connection/>
</connection-list>
<resource-group-list>
<resource-group>
<resource/>
</resource-group>
</resource-group-list>
<proposition-list>
<proposition>
<prop-conn/>
</proposition>
</proposition-list>
<not-a-proposition-list>
<proposition>
<prop-conn/>
</proposition>
</not-a-proposition-list>
<concept-appearance-list>
<concept-appearance>
<localized-style/>
</concept-appearance>
</concept-appearance-list>
<linking-phrase-appearance-list>
<linking-phrase-appearance>
<localized-style/>
</linking-phrase-appearance>
</linking-phrase-appearance-list>
<connection-appearance-list>
<connection-appearance>
<control-point/>
</connection-appearance>
</connection-appearance-list>
<resource-appearance-list>
<resource-appearance/>
</resource-appearance-list>
<style-sheet-list>
<style-sheet>
<map-style/>
<concept-style/>
<linking-phrase-style/>
<connection-style/>
<resource-style/>
</style-sheet>
</style-sheet-list>
<extra-properties-list>
<property-list>
<property/>
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</property-list>
</extra-properties-list>
<extra-graphical-properties-list>
<property-list>
<property/>
</property-list>
</extra-graphical-properties-list>
<image-list>
<image/>
</image-list>
</map>
</cmap>

cmap

This is the main element of a CXL definition. This element encloses the definition of a Concept
map in CXL.

Attributes

None

Child Elements

Name [Min. Occurrences |Max. Occurrences

res-meta 0 1

map 0 1
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map
Defines the structure of the map.

Attributes
Name XMLTii)Zema Required Description

root-id string No The id of the root concept of the map
header string No The text of the header

footer string No The text of the footer

width int No the minimum width of the map's canvas
height int No the minimum height of the map's canvas
default- . string NoO the unique id of the maps current default
stylesheet-id named stylesheet

Child Elements

Name

Min. Occurrences | Max. Occurrences

concept-list

1

linking-phrase-list

connection-list

resource-group-list

proposition-list

not-a-proposition-list

Rl |l R, |,

concept-appearance-list

linking-phrase-appearance-list

connection-appearance-list

resource-appearance-list

style-sheet-list

extra-properties-list

extra-graphical-properties-list

image-list

oO|lo|l]o|o|lo|lo|lo|]o|l]o]jJ]o|]o|o|o| o

N = S R R e e
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concept-list

List of concepts in the map.

Attributes
None

Child Elements

linking-phrase-

Name |Min. Occurrences|Max. Occurrences
concept 0 Unbounded
list

List of linking phrases in the map.

Attributes

None

Child Elements

Name

Min. Occurrences

Max. Occurrences

linking-phrase 0

Unbounded

connection-list

List of connections in the map.
Attributes
None
Child Elements
Name Min. Occurrences | Max. Occurrences
connection 0 Unbounded
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resource-grou

p-list

List of resource groups in the map.

Attributes
None

Child Elements

Name

Min. Occurrences

Max. Occurrences

resource-group

0

Unbounded

proposition-list

List of propositions i

Attributes
None

Child Elements

n the map.

Name

Min. Occurrences

Max. Occurrences

proposition

0

Unbounded

not-a-proposition-list

A List of propositions that the user has defined as not valid propositions in this map.

Attributes
None

Child Elements

Name

Min. Occurrences

Max. Occurrences

proposition

0

Unbounded
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concept-appearance-list
List of concept appearances.

Attributes
None

Child Elements

Name

Min. Occurrences

Max. Occurrences

concept-appearance

0

Unbounded

linking-phrase-appearance-list
List of linking phrase appearances.

Attributes

None

Child Elements

Name

Min. Occurrences

Max. Occurrences

linking-phrase-appearance 0

Unbounded

connection-appearance-list
List of connection appearances.

Attributes
None

Child Elements

Name

Min. Occurrences

Max. Occurrences

connection-appearance 0

Unbounded
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resource-appearance-list
List of resource appearances.

Attributes
None

Child Elements

Name

Min. Occurrences

resource-appearance 0

Unbounded

style-sheet-list

List of named style sheets

Attributes

None

Child Elements

Name

Min. Occurrences

Max. Occurrences

style-sheet

0

Unbounded

extra-properties-list
List of extra properties lists

Attributes
None

Child Elements

Name

Min. Occurrences

Max. Occurrences

property-list

0

Unbounded
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extra-graphical-properties-list
List of extra graphical properties lists

Attributes
None

Child Elements

Name Min. Occurrences | Max. Occurrences
property-list 0 Unbounded
Image-list
List of images
Attributes
None
Child Elements
Name [Min. Occurrences [ Max. Occurrences
image 0 Unbounded
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concept
Attributes
Name AL SETEmE Required Description
Type
. . The unique Id of the Node. Must be unique for all
id string No L
nodes concepts and linking phrases
arent-id strin No The unique Id of the parent container if not the
P g map (usually the Id of another Node)
label strin Yes The text displayed in the node on screen. Used as
g the reference id if no id is provided
short- . . . .
string No Extra concise text info about this node
comment
long- : . .
string No Extra text info about this node
comment
uri string No Unique identifier for this entity
Child Elements
None
linking-phrase
Attributes
Name ML BB Required Description
Type
. . The unique Id of the Node. Must be unique for all
id string No L
nodes concepts and linking phrases
arent-id strin No The unique Id of the parent container if not the
P g map (usually the Id of another Node)
label strin Yes The text displayed in the node on screen. Used as
g the reference id if no id is provided
short- . . . .
string No Extra concise text info about this node
comment
long- : . .
string No Extra text info about this node
comment
uri string No Unique identifier for this entity

Child Elements

None
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connection
Attributes
Name ML SETEE Required Description
Type
id string No The unique I_d of t_he Connection (required only if
appearance is defined)
arent-id strin No The unique Id of the parent container if not the
P g map (usually the Id of another Node)
. . The unique Id of the Node where the connection
from-id string Yes
starts
. . The unique Id of the Node where the connection
to-id string Yes
ends
isBidirectional boolean No :;llfe;f the connection is bidirectional (defaults to

Child Elements

None

resource-group

Attributes
XML
Name Schema |Required Description
Type
Fdarent— string Yes the id of the node this group is connected to
FOUD- the type of this group (unknown, image, soup, html,
% ep string No cmap, text, <text-and-image>, audio, video, executable,
yp discussion-thread, organizer, email, shortcut)
Child Elements
Name |Min. Occurrences|Max. Occurrences

resource

0 Unbounded
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resource
Description of a resource linked to by this map.

Attributes
Name ML BB Required Description
Type
id string No the unique id fo_r t_hls resource description (only
required if specifying appearance)

label string Yes the Text displayed to the viewer if needed
description string No a meaningful description of this resource
resource-name string No the name of the linked resource

resource- string Yes the MIME type of the linked resource
mimetype

resource- . The unique Id of the server containing this

. string No - . e
server-id resource (required if no url specified)
resource- strin No The unique Id of the folder containing this
folder-id g resource(required if no url specified)
. . The unique Id of the linked resource (required if
resource-id string No .
no url specified)
resource-url strin No The url to the linked resource (required if
g sid,pid,rid triplet not specified)
I . The unique Id of the entity in the specified

OB EEy-e string No resource that is to be focused on

Child Elements

None

proposition
Each proposition is an ordered list of connections that should start and end with a concept with
at least one linking phrase in between each concept in the proposition.

Attributes
None

Child Elements

Name Min. Occurrences | Max. Occurrences

prop-conn 1 Unbounded
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prop-conn

Attributes

Name

XML Schema Type

Required

Description

conn-id

string

Yes

Id of the connection

Child Elements

None
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concept-appearance

Defines the individual appearance information for a concept

Attributes
XML
Name Schema |Required Description
Type
id string Yes the unique |c_i of th(_e concept to which this
appearance is applied
X int No the center x location of this node (default is 10)
y int No the center y location of this node (default is 10)
width int No the minimum width of this node. -1 means to
stretch to text visual size (default is -1)
heiaht int No the minimum height of this node. -1 means to
g stretch to text visual size (default is -1)
expanded boolean No if true and this is a nested node then it should be
P drawn as expanded (defalut is false)
draw-order int No index into draw order relative to parent (z-order)
font-name string No the font family's name
font-size decimal No the font point size
font-style string No the font style (<plain>|italic|bold]underlined)
. font color (an RGBA value [0-255, 0-255, 0-255, 0 or
font-color string No
255])
text-margin int No size of whitespace around node text in pixels
text alignment in node bounds (<center>, top,
text-alignment string No bottom, left, right, top-left, top-right, bottom-left,
bottom-right)
background- strin No background color (an RGBA value [0-255, 0-255, 0-
color g 255, 0 or 255])
background- . the background image id reference. If "none" then
; string No .
image no background image
background- . How to draw the background image (<full>, scaled,
; string No .
image-style cropped, or tiled)
. border color (an RGBA value [0-255, 0-255, 0-255, 0
border-color string No
or 255])
. border line style (none, <solid>, dotted, dashed,
border-style string No dash-dot, dash-dot-dot)
border- . border line thickness (0-6 where 0 = no border and 6
. int No ]
thickness is the largest)

[Page 17]




Cmap%

knowledge modeling kit

border-shape string No the border shape (rectangle, <rounded-rectangle>,
or oval)
. shadow color (an RGBA value [0-255, 0-255, 0-255, 0
shadow-color string No " "
or 255] or "none" if no shadow)
stylesheet-id string No style info to apply to this node (default is _default )

Child Elements

Name Min. Occurrences | Max. Occurrences

localized-style 0 Unbounded
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linking-phrase-appearance
Defines the individual appearance information for a linking phrase

Attributes
XML
Name Schema |Required Description
Type
id string Yes the unique |c_i of th(_e linking phrase to which this
appearance is applied
X int No the center x location of this node (default is 10)
y int No the center y location of this node (default is 10)
width int No the minimum width of this node. -1 means to
stretch to text visual size (default is -1)
heiaht int No the minimum height of this node. -1 means to
g stretch to text visual size (default is -1)
expanded boolean No if true and this is a nested node then it should be
P drawn as expanded (defalut is false)
draw-order int No index into draw order relative to parent (z-order)
font-name string No the font family's name
font-size decimal No the font point size
font-style string No the font style (<plain>|italic|bold]underlined)
. font color (an RGBA value [0-255, 0-255, 0-255, 0 or
font-color string No
255])
text-margin int No size of whitespace around node text in pixels
text alignment in node bounds (<center>, top,
text-alignment string No bottom, left, right, top-left, top-right, bottom-left,
bottom-right)
background- strin No background color (an RGBA value [0-255, 0-255, 0-
color g 255, 0 or 255])
background- . the background image id reference. If "none" then
; string No .
image no background image
background- . How to draw the background image (<full>, scaled,
; string No .
image-style cropped, or tiled)
. border color (an RGBA value [0-255, 0-255, 0-255, 0
border-color string No
or 255])
. border line style (none, <solid>, dotted, dashed,
border-style string No dash-dot, dash-dot-dot)
border- . border line thickness (0-6 where 0 = no border and 6
. int No ]
thickness is the largest)
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border-shape string No the border shape (rectangle, <rounded-rectangle>,
or oval)
. shadow color (an RGBA value [0-255, 0-255, 0-255, 0
shadow-color string No N "
or 255] or "none" if no shadow)
stylesheet-id string No style info to apply to this node (default is _default )

Child Elements

Name Min. Occurrences | Max. Occurrences

localized-style 0 Unbounded

localized-style

Localized styles are applied to the text in the specified begin/end region if begin is not
specified it is assumed to be 0, and if end is not specified it is assumed to be the end of the
text. So by not setting begin and end you can apply the style change to the whole text. Order
matters and if localized style bounds overlap the last specified will win.

Attributes
XML
Name | Schema |Required Description
Type
begin int No start index into the node's text where the specified
g change overrides the default
end int No end index into the node's text where the specified change
overrides the default (end not included)
o string No Localized font name
name
Ziozn: decimal No Localized font point size
font- . . T .
style string No Localized font style (<plain>|italic|bold|underlined)
font- . Localized font color (an RGBA value [0-255, 0-255, 0-255,
string No
color 0 or 255])

Child Elements
None
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connection-appearance
Defines the individual appearance information for a connection

Attributes
Name ML GBI Required Description
Type
; . the unique id of the connection to which this
id string Yes : .
appearance is applied
from-pos strin No connect to (<center>, top, bottom, left, right, top-
b g left, top-right, bottom-left, bottom-right)
10-D0S strin No connect to (<center>, top, bottom, left, right, top-
P g left, top-right, bottom-left, bottom-right)
draw-order int No index into draw order relative to parent
. line color (an RGBA value [0-255, 0-255, 0-255, 0 or
color string No
255])
stvle strin No line style (none, <solid>, dotted, dashed, dash-dot,
y g dash-dot-dot)
thickness int No line thickness (0-6 where 0 = not visible and 6 is the
largest)
type string No the line ty_pe (straight, vector, bezier-3pt, bezier-
4pt, or spline)
how to draw the arrow head on a connection
yes - always draw the arrow head on the end or ends
if bidirectional
arrowhead string No no - never draw the arrow head
if-to-concept - draw if ending at a concept
if-to-concept-and-slopes-up - draw if ending at a
concept and in an upward slope
_stylesheet- string No style info to apply to this connection (default is
id _default )

Child Elements

Name

Min. Occurrences

Max. Occurrences

control-point

0 Unbounded
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control-point

Control points are used to define how the connection looks. Order matters! If the connection
type is straight, these points are ignored. If it is spline or Vector then all points are used. If it is
bezier-3pt then the first one is used. If it is bezier-4pt the first 2 are used.

Attributes
Name | XML Schema Type |Required Description
X int Yes x coordinate of the connection control point
y int Yes y coordinate of the connection control point

Child Elements

None

resource-appearance
Defines the individual appearance information for a resource

Attributes
Name AL SETEE Required Description
Type
. . the unique id of the resource to which this
id string Yes : .
appearance is applied
font-name string No the font family's name
font-size decimal No the font point size
font-style string No the font style (<plain>|italic]|bold]underlined)
. font color (an RGBA value [0-255, 0-255, 0-255, 0
font-color string No
or 255])
background- strin No background color (an RGBA value [0-255, 0-255,
color g 0-255, 0 or 255])
stylesheet-id string No style info to apply to this node (default is
_default )

Child Elements

None
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style-sheet

A Style Sheet contains specific style information about the entities of a map.

Attributes
Name ML BB T Required Description
Type
- . The unique Id of the Style sheet (_Default_and
o string e _LatestChanges_ are reserved as special ids)
. the unique name of this style sheet. (_Default_and
name string No -
_LatestChanges_ are reserved as special names)
parent- strin No the parent style sheet id (if a style is not defined here
id g then the parent is checked.)
Child Elements
Name Min. Occurrences|Max. Occurrences
map-style

concept-style

linking-phrase-style

connection-style

resource-style

o|lo|lo|o| o
Rl Rr|~
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map-style

map-style defines the appearance of the map background. None of these fields are required. If
you wish to reposition the background image then set the image-top-left value. If you wish to
scale the background image, then use both the image-top-left and image-bottom-right values.

Attributes

Name AL SPTETE Required Description

Type
background- strin No the background color of the map defined in an
color g RGBA value (0-255, 0-255, 0-255, 0 or 255)
background- . the background image id reference. If "none"
" string No .
image empty then no background image
image-style string No Styles are not-drawn, full, or tiled
. e . Defines the (x,y) position of the top left corner
LD S string ALE of the background image
image-bottom- . Defines the (x,y) position of the bottom-right
- string No .

right corner of the background image

Child Elements

None
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concept-style
concept-style defines the appearance of a concept

Attributes
XML
Name Schema |Required Description
Type
font-name string No the font family's name
font-size decimal No the font point size
font-style string No the font style (<plain>|italic|bold|underlined)
. font color (an RGBA value [0-255, 0-255, 0-255, 0 or
font-color string No
255])
text-margin int No size of whitespace around node text in pixels
text alignment in node bounds (<center>, top,
text-alignment string No bottom, left, right, top-left, top-right, bottom-left,
bottom-right)
background- strin No background color (an RGBA value [0-255, 0-255, 0-
color g 255, 0 or 255])
background- . the background image id reference. If "none" then
; string No .
image no background image
background- . How to draw the background image (<full>, scaled,
. string No .
image-style cropped, or tiled)
. border color (an RGBA value [0-255, 0-255, 0-255, 0
border-color string No
or 255])
) . border line style (none, <solid>, dotted, dashed,
border-style string No dash-dot, dash-dot-dot)
border- . border line thickness (0-6 where 0 = no border and 6
. int No .
thickness is the largest)
border-shape string NoO the border shape (rectangle, <rounded-rectangle>,
or oval)
. shadow color (an RGBA value [0-255, 0-255, 0-255, 0
shadow-color string No

or 255] or "none" if no shadow)

Child Elements

None
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linking-phrase-style

linking-phrase-style defines the appearance of a linking phrase

Attributes
XML
Name Schema |Required Description
Type
font-name string No the font family's name
font-size decimal No the font point size
font-style string No the font style (<plain>|italic|bold|underlined)
. font color (an RGBA value [0-255, 0-255, 0-255, 0 or
font-color string No
255])
text-margin int No size of whitespace around node text in pixels
text alignment in node bounds (<center>, top,
text-alignment string No bottom, left, right, top-left, top-right, bottom-left,
bottom-right)
background- strin No background color (an RGBA value [0-255, 0-255, 0-
color g 255, 0 or 255])
background- . the background image id reference. If "none" then
; string No .
image no background image
background- . How to draw the background image (<full>, scaled,
. string No .
image-style cropped, or tiled)
. border color (an RGBA value [0-255, 0-255, 0-255, 0
border-color string No
or 255])
) . border line style (none, <solid>, dotted, dashed,
border-style string No dash-dot, dash-dot-dot)
border- . border line thickness (0-6 where 0 = no border and 6
. int No .
thickness is the largest)
border-shape string NoO the border shape (rectangle, <rounded-rectangle>,
or oval)
. shadow color (an RGBA value [0-255, 0-255, 0-255, 0
shadow-color string No

or 255] or "none" if no shadow)

Child Elements

None
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connection-style
connection-style defines the appearance of a connection.

XML Schema

Name Type Required Description
. line color (an RGBA value [0-255, 0-255, 0-255, 0 or
color string No 255])
. line style (none, <solid>, dotted, dashed, dash-dot,
style string No dash-dot-dot)
thickness int No :;r:(;et?tl)ckness (0-6 where 0 = not visible and 6 is the
type string No the line type (straight, vector, bezier-3pt, bezier-

4pt, or spline)

how to draw the arrow head on a connection

yes - always draw the arrow head on the end or ends
if bidirectional

arrowhead string No no - never draw the arrow head

if-to-concept - draw if ending at a concept
if-to-concept-and-slopes-up - draw if ending at a
concept and in an upward slope

Child Elements

None

resource-style
resource-style defines the appearance of a resource link.

Attributes
Name AL SETRME Required Description
Type

font-name string No the font family's name

font-size decimal No the font point size

font-style string No the font style (<plain>|italic|bold]underlined)

. font color (an RGBA value [0-255, 0-255, 0-255, 0
font-color string No
or 255])

background- strin No background color (an RGBA value [0-255, 0-255,
color g 0-255, 0 or 255])

Child Elements

None
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property-list

Attributes
Name AL ST Required Description
Type
- . the unique id of the connection to which this
id string Yes X :
appearance is applied

Child Elements

Name |Min. Occurrences |Max. Occurrences

property 0 Unbounded

property

Attributes
Name | XML Schema Type [Required Description
key string Yes Key of the property
value string Yes Value of the property

Child Elements

None
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image
Attributes
Name AL ST Required Description
Type
id string Yes the unique id of this image
resource- - The unique Id of the server containing this
; string No - . .
server-id resource (required if no url specified)
resource- strin No The unique Id of the folder containing this
folder-id g resource(required if no url specified)
. . The unique Id of the linked resource (required if
resource-id string No e
no url specified)

resource-url strin No The url to the linked resource (required if sid,

g pid, rid triplet not specified)
bytes base64Binary Yes Base 64 encoded image bytes

Child Elements

None
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res-meta

Defines the metadata of a Cmap or of any resource inside the CmapTools environment. This
element makes use of elements defined in the following namespaces:

Namespace

Prefix

Schema Location

http://purl.org/dc/elements/1.1/ dc

dc.xsd

http://purl.org/dc/terms/ dcterms | dcterms.xsd
Attributes
XML
Name Schema |Required Description

Type

content-
type

string No

If the referenced resource is a container then this
attribute will tell what type of elements it contains
inside the content element. It can either be res-meta-
list or part-list

Child Elements

Name

Min. Occurrences

Max. Occurrences

dc:contributor

0

1

dc:creator

dc:description

dc:format

dc:identifier

dc:language

dc:publisher

dc:relation

dc:source

dc:subject

dc:title

dcterms:created

dcterms:extent

dcterms:modified

e I B R N BN (R I N I B (S

dcterms:rightsHolder

content

oOo|lo|lo|lofo|lo|l]ololo|]o|l]o|] o] o] O] O
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dc:contributor

Last user that modified the resource. This element makes use of elements defined in the

following namespaces:

Namespace

Prefix

Schema Location

http://www.w3.0rg/2001/vcard-rdf/3.0# | vcard

No schema definition found yet

Attributes

None

Child Elements

Name Min. Occurrences [ Max. Occurrences
vcard:FN 0 1
vcard:EMAIL 0 1
vcard:ORG 0 1

dc:creator

Original author. This element makes use of elements defined in the following namespaces:

Namespace

Prefix

Schema Location

http://www.w3.0rg/2001/vcard-rdf/3.0# | vcard

No schema definition found yet

Attributes
None

Child Elements

Name Min. Occurrences | Max. Occurrences
vcard:FN 0 1
vcard:EMAIL 0 1
vcard:ORG 0 1
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dc:description
Focus question in the case of Cmaps or description of the resource otherwise.

Attributes
None

Child Elements
A string

dc:format
MIME type of the resource.

Attributes
None

Child Elements
A string

dc:identifier
HTTP URL with resource id (e.g. http://cmap.ihmc.us/rid=10002929 292992 19)

Attributes

None

Child Elements
A string

dc:language
Language code (RFC1766) (e.g. en_US)

Attributes
None

Child Elements
A string
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dc:publisher
e.g. "IHMC CmapTools v. 4.X"

Attributes
None

Child Elements
A string

dc:relation
HTTP URL, location based (e.g. http://cmap.ihmc.us/plants.cxl)

Attributes
None

Child Elements
A string

dc:source
cmap:<server-id>:<folder-id>:<resource-id>

Attributes

None

Child Elements
A string

dc:subject
Keyword list, comma delimited

Attributes

None

Child Elements
A string
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dc:title

Name of the resource

Attributes
None

Child Elements
A string

dcterms:created
Date when the resource was created (ISO Date yyyy-MM-dd'T'HH:mm:ss'Z' GMT Time Zone)

Attributes
None

Child Elements
A string

dcterms:extent
size (integer [space] units)

Attributes

None

Child Elements
A string

dcterms:modified
Date of last modification (ISO Date yyyy-MM-dd'T'"HH:mm:ss'Z' GMT Time Zone)

Attributes

None

Child Elements
A string
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dcterms:rightsHolder

Cmap owner. This element makes use of elements defined in the following namespaces:

Namespace

Prefix Schema Location

http://www.w3.0rg/2001/vcard-rdf/3.0# | vcard

No schema definition found yet

Attributes
None

Child Elements

Name Min. Occurrences

Max. Occurrences

vcard:FN 0 1
vcard:EMAIL 0 1
vcard:ORG 0 1

vcard:FN
Full name (First [Middle]Initial] Last)

Attributes
None

Child Elements
A string

vcard:EMAIL

Email address

Attributes
None

Child Elements
A string
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vcard:ORG

Attributes
None

Child Elements

Name Min. Occurrences | Max. Occurrences

vcard:OrgName 0 1

vcard:OrgName
Organization name.

Attributes
None

Child Elements
A string

content

Attributes
None

Child Elements
This element can either contain one res-meta-list element or a part-1ist element.
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res-meta-list

Attributes
Name AL ST Required Description
Type

count unsignedint No Total number of children currently in the list

total- . . .

count unsignedint No Total number of children in the source data set
start- . Index within the source data set of the first child in
- unsignedint No .

index the list

end- . Index within the source data set of the last child in
. unsignedint No .

index the list

sort-as string No alpha |_f sorted alphabetically, or numeric if sorted

numerically
sort-dir string No Direction of the sort, either ascending or descending
. XPath expression identifying the element or

STy string e attribute compared for sorting

Child Elements

Name

Min. Occurrences | Max. Occurrences

res-meta

0 Unbounded
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part-list
Attributes
Name AL ST Required Description
Type

count unsignedint No Total number of children currently in the list

total- . . .

count unsignedint No Total number of children in the source data set
start- . Index within the source data set of the first child in
- unsignedint No .

index the list

end- . Index within the source data set of the last child in
. unsignedint No .

index the list

sort-as string No alpha |_f sorted alphabetically, or numeric if sorted

numerically
sort-dir string No Direction of the sort, either ascending or descending
i . XPath expression identifying the element or

STy string e attribute compared for sorting

Child Elements

Name

Min. Occurrences | Max. Occurrences

part

0 Unbounded
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part

Defines the metadata of a Cmap or of any resource inside the CmapTools environment. This
element makes use of elements defined in the following namespaces:

Namespace Prefix | Schema Location
http://purl.org/dc/elements/1.1/| dc |[dc.xsd
Attributes
XML
Name Schema [Required Description
Type
If the referenced resource is a container then this
content- strin No attribute will tell what type of elements it contains
type g inside the content element. It can either be res-meta-
list or part-list
Child Elements
Name Min. Occurrences [ Max. Occurrences
dc:format 0 1
dc:identifier 0 1
dc:relation 0 1

Cmap Web Service

The Cmap Web Service allows access to resources on a Cmap Server. It allows browsing the
contents of the Cmap Server as well as saving and retrieving resources. The service definition is
available as a WSDL 1.1 file at http://cmap.ihmc.us/xml/CmapWebService.wsdl.

Method Summary

Method Name Input Output Description
res-meta, folder- .
createCmap url, cmap res- Save_s anew Cmap in the
’ . meta specified folder
[account-list]
res-meta, parent- .
createFolder folder-url, res Crea_tgs a new folder inside the
. meta specified parent folder
[account-list]
res-meta, folder- |res- Saves a new resource in the
createResource e
url, resource, meta specified folder
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[account-list]

resource-url,

delete . Deletes the specified resource
[account-list]
resource-url -
etCma . cma| Returns the specified Cma|
g b [account-list] b P P
getResource resource-L_JrI, resource | Returns the specified resource
[account-list]
resource-url, res- Returns the metadata of the
getResourceMeta . e
[account-list] meta specified resource
res- Returns the metadata of the
. folder-url, .
getResourceMetalList t-list meta- elements contained by the
[account-list] list specified folder
. res- Returns the metadata of the root
getRootResourceMeta [account-list] meta folder
res- Returns the metadata of the
getRootResourceMetalist [ [account-list] Ir%(ita- TS G T ree Tl
resource-url,
res- .
saveCmap cmap, [account- Saves an existing Cmap
. meta
list]
resource-url, res-
saveResource resource, Saves an existing resource
. meta
[account-list]
res-meta, res- Modifies the metadata of a
setResourceMeta .
[account-list] meta resource
account-list

This list is used for authentication on the server side, to grant access to resources in the
context of the specified operation.

Attributes
None

Child Elements

Name

Min. Occurrences

Max. Occurrences

account 0

Unbounded
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account
This element represents a credential to be used on the server for authentication.

Attributes
Name | XML Schema Type | Required Description
user-id string Yes The user-id to be used for authentication
password string Yes The password corresponding to the user-id

Child Elements

None

resource

A Base64 string representing binary data. This element is defined to be of type base64Binary
from the namespace http://www.w3.0rg/2005/05/xmImime.

Attributes
Name XML Schema Type | Required Description
contentType string No MIME type of the binary data

Child Elements
A base64Binary string

resource-url

URL for the resource. This URL can be the value of the dc:identifier or dc:relation inside the
res-meta of the resource.

Attributes

None

Child Elements
A string
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folder-url

URL for the folder. This URL can be the value of the dc:identifier or dc:relation inside the res-
meta of the folder.

Attributes
None

Child Elements
A string

parent-folder-url

URL for the parent folder. This URL can be the value of the dc:identifier or dc:relation inside
the res-meta of the parent folder.

Attributes
None

Child Elements
A string

Error Reporting

Errors are returned through the SOAP fault mechanism. The detail element in the SOAP Fault
might contain an error element.
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error

Attributes

Name | XML Schema Type | Required Description

code string Yes The code for the error

Values for the code attribute

Value Description
ParseError Error parsing the request
AccessDenied The provided gredeptials don't aIIov_v you to perform the operation.

You must provide different credentials.

ResourceAlreadyLocked | The resource is locked by someone else.
ResourceNotFound The resource specified was not found
WriteFailed Error writing
ReadFailed Error reading
DeleteFailed Could not delete the resource
IOFailed Error during Input or Output operations
RenameFailed Error renaming the resource
InvalidCredentials The provided credentials are invalid
CopyFailed Failed copying the resource
ConfigError Configuration error
InternalError Server internal error

Child Elements

Name | Min. Occurrences | Max. Occurrences

message 0 Unbounded
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message

Attributes

Name | XML Schema Type | Required Description

lang language No The language for the message

Child Elements
A string

Layout Web Service

The Layout Web Service allows lying out Concept Maps. The Layout Web Service provides
access to the latest and most advanced automated graphical layout algorithms, to enable users
to better view, organize, and understand their Cmaps. The Layout Web Service encapsulates
the GraphViz library (http://www.graphviz.org) of layout algorithms developed by AT&T. This
library is open source, written in C and C++, and is actively developed.

The service definition for the Layout Web Service is available as a WSDL 1.1 file at
http://cmap.ihmc.us/xml/LayoutWebService.wsdl.

Method Summary

Method Name Input | Output Description

layout cmap cmap Lays out a Cmap using GraphViz

Client Example in Microsoft .NET from Scratch

This section demonstrates:

e How to generate a client stub in Microsoft Visual C# 2005 from the WSDL of the Cmap
Web Service and Layout Web Service
e How to use the generated stub.

Create a project
Open Microsoft Visual C# 2005 and in the File menu, select the option "New Project...":
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__Ei_[@ iEdit View Tools  Window  Community  Help
[0 wewproject...  Chleshifcen || o o o0

Open Projeck...  Crrl4+Shift+0

Cpen File. . Chrl+0

Close

Close Solution

Save Selected Items ChrHS

Save Selected Ttems As... MSDN: ¥Yisual C# 2005 Express Edition

Save All Ctrl+3Shift+5 That's Totally Disco!
Export Template. .. Tue, 25 Jul 2006 21:26:58 GMT - Clink Rutk_as descr
Macyver-like talents with hardware and Wisual Ca#
5‘1] Page Setup... Get the New Robotics Studio CTP
__ﬂ Prink... Chrlep Tue, 25 Jul 2006 21:26:58 GMT - The _Microsoft R_ot
end-to-end robotics development environment usin
Recent Files 3 “Upgrade Your Game" by learning to create
: Tue, 25 Jul 2006 16:43:21 GMT - Check out these f
pecepbibrojects . games on the PC, and enter to win a Ms Pacmanjia:
Exit 5 Yideo Series: Windows Forms Controls

Mon, 01 May 2006 21:31:42 GMT - 10 shork how-tc

videos cover everything from button control proper
Getting Started : L Hetdati
Coding4Fun: Remote Babycam application

In our example we will create a simple console application called "Client". Select the template
"Console Application" and type "Client" for the name of the project in the textbox labeled
"Name" and click the "OK" button:

Templates: ||
¥isual Studio installed templates ['_5_]
7 - =
L= IE: 2 f
indows Class Library Console Emply Project Screen Saver Mowie Collection
Application Application Starter Kit Starter Kit

My Templates

Search Onling
Templates, .,

& project For creating a command-line application |

Tame; i Client |

Your Microsoft Visual C# 2005 application will look as follows:
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File gﬁlt- Wiew Refactor  Project

Buid Debug Data

Tools

swindow

Zommunity

Help

|

- Lm selectedFolder

Ready

| Column

| Project

g ~Program.cs| Stark Page w X ||Solution Explorer - Chient - 4 X
§_,' ‘ﬁgdientprogram Mainistring[] args) ol LSl e LU=
§ Flusing Iystem; ;—l m Solution 'Client’ (1 project)
Lua ing System.Collections.Generic Lt = @ Chient ]
using System.Text; [ (5| Propetties
- |4 References
Fnamespace Client ,3 Program.cs
{
class Program
1
static wvoid Main(string[] args) =
{
¥
}
}
Properties -« 0 X
Al I [2]
Error List » 1 X
|| Description | File | Line

Lr 10

Col 10

Ch 10

IMNS

Generate the stub

In the Solution Explorer Frame, right click over the Client Project and select the option "Add
Web Reference...":
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Build
Rebuild
Publish...

Add 3

Add Reference...

Add web Reference. ..

Set as StartUp Project

Debug 3
2l cut
I8 Faste

Rename

izl Properties

A window will pop up. Enter http://cmap.ihmc.us/xml/CmapTools.disco in the text field
labeled "URL" and click "Go":

Add Web Reference BX]
Mavigate to a web service URL and click Add Reference to add all the available services.
ek O @ & &

URL: |http:,l',l'-:rnap.ihmc.us,l'xml,l'CmapTc-oIs.discol M D Go

| \Web services Found at this URL:

Start Browsing for Web Services

Use this page as a starking point to find Web services. You can click the links
below, ar type a known URL into the address bar.

Browse to:
= Web services in this solution

s Web services on the local machine

= Browse UDDI Servers on the local network Wb referente name;
CQuery your local network for UDDI servers. [ |

Add Reference

=)

The list of services defined in the Disco File will appear. Next, in the textbox labeled "Web
reference name", enter a label for the namespace that you want to assign to the generated
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stub (in our example, we chose the label "CmapWSs"). Then click the button "Add Reference":

Add Web Reference E]
Mavigate ko & web service URL and click Add Reference ko add all the available services.

Qs O @ @ b

URL: !http:,l',l'cmap.ihmc.us,l'xml,l'CmapTooIs.disco i ! & 6o

) ‘eh services found at this LIRL:
Discovery Page

2 Services Found:

This discovery document represents a group of web services (e.q. service.wsdl), - Crnap'WebService
datasets {e.q. dataset.xsd), and other discovery documents (e.g. group.disco) - LayoubwebService
that may be consumed together.

Web Service Group contents:

CrapWebService.wsdl
Wiew Service  Wiew Docurnentation ‘Web reference name:

.Cma WS
LayoutiebService wsdl i

Wiew Service  View Documentation
Add Reference

Caneel

In the Solution Explorer you should now see the reference to the Web Service:

Solution Explorer - Solution ‘Client’ (1 project) » # X

| 3 ]
[—
| J Salution 'Client’ (1 project)
= = Client
III =d| Properties
[ |+3] References
=} | Web References
o CmapWs
_;p app.config
4] Program.cs

Use the stub

In the Program.cs code window, add a using line to reference the stub namespace (in our case
Client.CmapWs).

using Client.CmapWs;

In the main method of the same window declare and create an object of type
CmapWebServiceBinding, which is the service stub for the Cmap Web Service, and an object of
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type LayoutWebServiceBinding, which is the service stub for the Layout Web Service, and set
the appropriate URL to each of the services (replace the <server-address> with the address of
the server where the services are hosted):

CmapWebServiceBinding cmapWs = new CmapWebServiceBinding();
cmapWs.Url = "http://<server-address>/services/CmapWebService';

LayoutWebServiceBinding layoutWs = new LayoutWebServiceBinding(Q);
cmapWs.Url = "http://<server-address>/services/LayoutWebService";

Create an account list for using as credentials when calling the methods in the Cmap Web
Service (replace the <user-id> and <password> with an user-id and password of an user with
write permissions over the root folder, because we are going to write back a Cmap in that
folder):

account acc = new account();
acc.userid = ''<user-id>";

acc.password = "'<password>";

account[] accountList = new account[] {acc};

Browse for a Cmap
Get the list of resources in the root folder:

resmetalist rootResMetalList =
cmapWs . cmapWs .getRootResourceMetalList(accountList);
Iterate through the list to find a Cmap:

resmeta cmapResMeta = null;
foreach (resmeta rm in cmapResMeta.resmeta)

{
if (rm.format.Text[0] == "'x-cmap/x-cxI")
{
cmapResMeta = rm;
break;
hs
by

Get the Cmap, Lay it out and Save it back to the server

Now if a Cmap was found, retrieve it from the server, then lay it out with the Layout Web
Service, and finally save it back to the server:
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it (cmapResMeta != null)

{
cmap map = cmapWs.getCmap (cmapResMeta.identifier.Text[0], accountList);
layoutWs. layout(ref map);
cmapWs.saveCmap(cmapResMeta. identifier.Text[0], map, accountList);

}

Tutorial for Client Example in Microsoft .Net

This section illustrates the use of the Client Example Application in Microsoft .NET 2.0,
available in source code form from http://cmap.ihmc.us/xml/src/CmapWSClient.zip, and in
binary form from http://cmap.ihmc.us/xml/bin/CmapWSClient.zip. You must have installed
the Microsoft .Net Framework 2.0 in order to run the example.

Starting the application

For starting the application you need to double click the CmapWSClient.exe file. You will get
the following window:

o/ Cmap WS Client (=)}

web Service Address: Ihttp:.l'.l'sazvazr_aﬂdr_e&é,l’services,l’CmapWebService Go

Contacting a Cmap Web Service

You have to replace the server-address text, in the text box labeled "Web Service Address" by
the address of the server you want to access. In our case, we have a Cmap Server running on
the local machine, so we are going to use localhost as the server address. This address can be
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either an IP Address or a DNS name like cmapspublic.ihmc.us. If the server is not running on
the default HTTP port (Port 80), you should specify the server port by appending a colon and
the port number to the server address (cmapspublic.ihmc.us:8080).

A Cmap Server might have several web services, and for targeting a specific web service, we
have to append an URL Path to the server address. In our case the path
services/CmapWebService identifies the Cmap Web Service, and the path
services/LayoutWebService identifies the Layout Web Service.

After typing the server address click on the "Go" button. If the server you are targeting is
running and accessible and it has the web service running, the window should look something
like this:

a2/ Cmap WS Client M=%
‘Web Service Address:  http:flocalhostiservices/CmapWebService Go

® [ HMC Test - wWeb Services

Browsing the Cmap Server

In the window just shown you must see a folder named "IHMC Test - Web Services". That is the
name of our server, and it represents the root folder of the server we are accessing. If you
click on the plus (+) symbol at the left of the folder icon you will get the list of resources in the
root folder of the Cmap Server. In our case we only have two (2) resources: a Cmap named
Plant, and a image with the same name. If you click in the image, the program will download
the image and display it in the right side of the window, like this:
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‘a2 Cmap WS Client

[BEx]

Web Service Address:  http:fflocalhostfservices/CmapiWebService Go

= [ IHMLC Test - weh Services

If you click in the Cmap, you will get the XML tree representing the Cmap in CXL:

-

a5 Cmap WS Client

M=)

Web Service Address:  http:jflocalhost/services/CmapiWebService Go

= D IHMC Test - Web Services
=

=1 cm.

= map

ap

smins:doterms = http://purl. org/determs/
wming de = hitp://purl.org/de/elementz/1.1/
sming = hitp: /cmap.ihme. usdsml/cmap

wming: voard = https /e w3 org/ 2007 Avcard-rdf/3.08

res-meta

[+ de:title
de:description
diz:creator

di: contributor
determsz:rightzHolder
dcterms: created
diterms: modified
dc:language
di:format

dc: publizher
de:extent

£l dosource

153 B o S R S B i R )

e W e B e O O O SO e O e B
{53 )

o width = 351

- height = 356

caoncept-list
linking-phrase-list
connectionist
regource-group-iist
concept-appearance-list
linking-phraze-appearance-list
connection-appearance-list
style-sheet-list
extra-graphical-properties-list

Il

-

LG B R

Fera B W e B e O g B O
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This same map accessed from CmapTools looks like this:

v FETX)

File Edit Format Collaborate Tools Window  Help

¢ | H- | D [v]

>

have

|

5

£ 1) | [*]

Vigw a5 Web Page | :eServlet?rid=1153095210984 1639275043 _S05&park. |

Adding a resource

For adding a resource, you must right click in a folder and select the "Add Resource..." option
in the pop-up menu that shows up:
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‘eb Service fiddress:  http:/flocalhost/services/CmapiwebService Go l

= emap
i g’f& - wming: determs = http: /A purl.orgdde ftems?
i TE Add Folder ...
g@ plant

sming:de = http: //purl org#de/elements/1.1/

wrilnz = hittp:/ femap.ibme. us/mlfcmap

o wrningvizard = https A w3 orgd 2001 Avcard-rdfS 3. 08
E| res-meta

diztithe

de:description

dooreator

dizcontributor

determs:rightzHolder

doterms:created

de:publizher

doextent

- deisource

- map
o width = 351

- height = 356

concept-list

inking-phraze-list

conhection-list

Es0Uce-group-list

concept-appearance-list

inking-phrase-appearance-ist

connection-appearance-list

tle-sheet-list

[+ extra-graphical-properties-list

Then you have to browse and select the resource you want to add, in our case we are going to
add the file plant-example.jpg:

Look jm: |@Hesources M Qe

’@1] example-of-plantz.jpg
/ii B 1

My Fecent
Documents

My Documents

g’ File hame: |example-0f-plant.ipg M [ DOpen 1

Iy Computer Files of type: | M [ Cancel ]

If you need permissions to write into the selected folder, you will be prompted for an user id
and password:
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UserInfo

Uzerld: ” !

Pazzword: |

[ Ok, l ’ Cancel J

After adding the resource you should see the new resource added under the folder that you
initially selected, and if the Resource is an image or a Cmap you will see the resource displayed
in the right side of the window:

o=/ Cmap WS Client =Jloed
‘Wweb Service Address:  http:/flocalhost/services/CmapwebService Go
= - ——— ‘-'._'
= [0 IHMC Test - web Services o] .,‘1?
gl Plant ﬁ -

| pla

Replacing a resource

The example of plant image that we just added is not exactly the kind of plant we are referring
to in our Cmap, so we need to replace it by right clicking in the plant-example.jpg resource,
and then selecting the "Replace Resource..." option in the pop-up menu that shows up:
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o Emap WS Client

! ‘Web Service Address:  http:fflocalhost/services/CmapwebService Go

= D IHMC Test -Web Services
~fly Plant

Replace resource..,
Delete

Then you have to browse and select the resource you want for replacing the old resource, in
our case we are going to use the file plant-example2.jpg:

Lok ji | T3 Resources M Qe
G ]
@ example—of—plant.jpg
Iy Recent
Documents
Desklop
|"'.'\.-—3

My Documents

@ File name: |example-0f-plant2.ipg M l Open ]

My Computer Files of type: | El [ Cancel ]

After replacing the resource, if the Resource is an image or a Cmap, you will see it displayed in
the right side of the window:
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‘a7 Cmap WS Client

Deleting a resource

Now, we have decided to remove the resource just added by right clicking in the plant-
example.jpg resource, and then selecting the "Delete" option in the pop-up menu that shows

up:

= D IHMLC Test - \weh Services
---la Flant

~-upd| plant
.. = ;—é,H: o 11'\3_!"':__

----------------- Replace resource. ..

Delete

After deleting the resource you will notice that it has been removed from the folder that
contained it:

= [ HME Test - infeb Services:
Ty Plant
@ plant

Adding a folder

For adding a folder you must right click in folder where you want to add the new folder and
select the "Add Folder..." option in the pop-up menu that shows up:
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=] D§||-|M|:'Té_.:.-.mnb,:gmaam

- dTg Plant Add resource. .,
| plant | Add folder...

Then, you will be prompted to enter a name for the folder:

Ereate Foﬁér

Falder Name; |Fesources

0K l [ Cancel ]

After selecting "OK" in the dialog, and assuming that the folder doesn't already exist and that
you use valid characters for the folder name, you should see the new folder added to the folder

that you initially selected:

= D IHMC Test - Web Services
-4y Plant
: @ plant

Rl

Now we can add resources to this folder:

= [[] HMC Test - web Services

gl Plant

; @ plant

O sl
fdd resource. .
fdd Folder...
Delete

= D IHMC Test - Web Services
“-dls Plant
: @ plant

=-[[] Resources

Deleting a folder

To delete a folder you just need to right click over the folder you want to delete and select the

"Delete" option in the pop-up menu that shows up:
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= [ IHMLC Test - web Services

o Plant
SH]: p—
= D 'f Add resource.
Add Folder. ..
| oekee

After deleting the folder you will notice that it has been removed from the folder that
contained it:

= [ e Tast ek Semices
i ol Plant
@ plant

Laying out a Cmap

For laying out a Cmap, using the Layout Web Service, you must right click over the Cmap that
you want to lay out and then select the "Layout..." option of the pop-up menu that shows up:

Replace resource. ..

: @ 1 Lavouk, ..
Delete ‘

Then, you will be prompted for the Layout Web Service address:

Layout Web Service ]

Wwieh Service Addiess: :.ht.t.p:f?sewer-acidres'aéi-';ser\;ices;’Layout.‘u'J‘el:;.S erw;-'ice

[] Don't ask me anymare for this session

The same rules for the Cmap Web Service address apply here, though you don't need to point to
the same server that contains the Cmap Web Service, you could decide to use a different
Layout Web Service in a different server. After entering the address, and assuming that Layout
Web Service is available in the server you are targeting, the Cmap will be saved back to the
server. If you use CmapTools to display the map, it might look like this:
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File Edit Format Collaborate Tools ‘Window Help
€% | FH- P v
stF.'m] [mots] [Ieavesj R

have

|
3

«(—l it | |1]

iew as Wweb Page | 195210984 1639275043 _305&partharne=r |
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