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1. Scope

1.1 Document lIdentification

This Interface Control Document (ICD) describes the system interface between the individual
SunGuide clients and the Data Bus. The provider interface between the individual Traffic
Management Center (TMC) subsystems and the Data Bus is also described. The general base
architecture of the XML communications including connection information, byte order and base
transaction classes is delineated in this document. This ICD defines Extensible Markup
Language (XML) schemas upon which XML requests shall be based in communicating amongst
the various processes. Refer to the SunGuide-General-ICD-6.2 document for details regarding
data transfer.

1.2 Project Overview

The Florida Department of Transportation (FDOT) is conducting a program that is developing
SunGuide software. The SunGuide software is a set of Intelligent Transportation System (ITS)
software that allows the control of roadway devices as well as information exchange across a
variety of transportation agencies. The goal of the SunGuide software is to have a common
software base that can be deployed throughout the state of Florida. The SunGuide software
development effort is based on ITS software available from the state of Texas; significant
customization of the software is being performed as well as the development of new software
modules. The following figure provides a graphical view of the software to be developed:

SunGuide-DB-CIM-ICD-6.2
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Figure 1-1 - High-Level Architectural Concept

1.3 Related Documents
The following documents were used to develop this document:

= FDOT Scope of Services: BDQ69, Standard Written Agreement for SunGuide Software Support,
Maintenance, and Development, Exhibit A: Scope of Services. July 1, 2010.
= Notice to Proceed: Letter to Southwest Research Institute® (SwRI®) for BDQ69, July 1, 2010.

SunGuide Project website: http://sunguidesoftware.com

1.4 Contacts

The following are contact persons for the SunGuide®™ software project:

= Fred Heery, ITS Section, Traffic Engineering and Operations Office Central Office,
fred.heery@dot.state.fl.us, 850-410-5606
= Derek Vollmer, ITS Section, Traffic Engineering and Operations Office Central Office,

Derek.Vollmer@dot.state.fl.us, 850-410-5615

=  Clay Packard, Atkins Project Manager,
clay.packard@dot.state.fl.us, 850-410-5623

= David Chang, Atkins Project Advisor,
david.chang@dot.state.fl.us, 850-410-5622

=  Tucker Brown, SwRI Project Manager,
tbrown@swri.com, 210-522-3035

= Roger Strain, SwRI Software Project Manager,
rstrain@swri.org, 210-522-6295

SunGuide-DB-CIM-ICD-6.2
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2. Data

The following sections detail the XML transactions that can be exchanged between client and
server applications.

2.1 Schema

The schemas for these transactions may be located in the Schemasl1.0 directory. The objects
directory contains common data schemas that are used by the various
request/messages/responses. Schemas are organized in the following tree structure:

databus

e messages
e providerDisconnectMsqg.xsd
e providerReconnectMsg.xsd
e statusUpdateMsg.xsd

e oObjects
e dataReq.xsd
e (deletionStatus.xsd
e providerStatus.xsd
e status.xsd

e requests
e retrieveDataTypesReq.xsd
e statusReq.xsd
e subscribeReg.xsd

e responses
e retrieveDataTypesResp.xsd
e statusResp.xsd
e subscribeResp.xsd

Requests may be sent from a client to the Data Bus or from the Data Bus to a data provider
subsystem. Responses may be sent from a data provider to the Data Bus or from the Data Bus to
a client. A message can be sent from any process to another process.

2.1.1 Data Bus User Client Communication

2111 Retrieve Data Types

The client may determine what providers and resource types are managed by the system by
sending a retrieve data types request. The retrieveDataTypesResp returns the names of providers
and their associated resource types as specified in the configuration file. The Data Bus will
attempt to connect to these providers on startup and manage the data types within its status DOM
(Document Object Model) trees. Retrieval of a provider name does not guarantee the Data Bus
has successfully connected to this data provider or that the respective DOM tree contains data.

SunGuide-DB-CIM-ICD-6.2
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2112 Status Data Description

Each status resource type stored in the Data Bus consists of an id element and a status element as
shown in the provider status figure below. This id element contains attributes for the pertinent
provider name, resource type, and center id values. Status stored in the Data Bus is dependent
upon the data retrieved from the providers via the retrieveDataResp. The Data Bus requests
statusList from each provider when retrieving status information. Subsystem-specific status data
managed by the Data Bus are referenced in the appropriate provider ICDs.

diagram

children

attributes

annotation

source

diagram

type
facets

attributes

annotation

source

(prwider&t&tus I:T']—(—"-— =

id status
Name Type Use Default Fixed
resourceType identifier required

documentation  Status data for a particular provider type

<xs:complexType name="providerStatus" abstract="false">
<xs:annotation>
<xs:documentation>Status data for a particular provider type</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element ref="id"/>
<xs:element ref="status"/>
</xs:sequence>
<xs:attribute name="resourceType" type="identifier" use="required"/>
</xs:complexType>

Figure 2-1 - Provider Status

The unique identifier,

extension of identifier
minLength 1
maxLength 30
whiteSpace  Preserve

Name Type Use Default Fixed
providerName identifier required
resourceType identifier required
centerld identifier required
parentld identifier optional

documentation  The unique identifier.

<xs:element name="id">

<xs:annotation>

<xs:documentation>The unique identifier.</xs:documentation>
</xs:annotation>
<xs:complexType>

<xs:simpleContent>

<xs:extension base="identifier">
<xs:attribute name="providerName" type="identifier" use="required">
<xs:annotation>

Annotation

Annotation

SunGuide-DB-CIM-ICD-6.2
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diagram

type

used by

attributes

source

<xs:documentation source="The name of the provider or subsystem to which this item belongs"/>

</xs:annotation>

</xs:attribute>

<xs:attribute name="resourceType" type="identifier" use="required">
<xs:annotation>

<xs:documentation source="The type of resource of this item (e.g., link, dms, camera)"/>

</xs:annotation>
</xs:attribute>
<xs:attribute name="centerld" type="identifier" use="required">
<xs:annotation>
<xs:documentation source="The name of the center that owns this item"/>
</xs:annotation>
</xs:attribute>
<xs:attribute name="parentld" type="identifier" use="optional">
<xs:annotation>
<xs:documentation source="The parent id name, if one exists"/>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:simpleContent>
<Ixs:complexType>
</xs:element>

Figure 2-2 - Id

e BH=—207 Y|
| S |

extension of xs:anyType
complexType providerStatus
Name Type Use Default Fixed

<xs:element name="status">
<xs:complexType>
<xs:complexContent>
<xs:extension base="xs:anyType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>

Figure 2-3 - Status

2113 Subscribe

Another request that a client might send to the Data Bus is a subscribe request. The client can
identify what types of data updates should be sent. Then, if the specified data changes at a later
time, the client will receive unsolicited responses with updated data. The subscribe response will
return subscription status information for data to which the client has subscribed. Subscriptions
will fail if the data types requested for subscription do not match those indicated by the
retrieveDataTypesResp. If a client subscribes more than once, the latest subscription will
override previously stored subscription data in the system. When a client has successfully
subscribed to data updates and wishes to clear his/her subscriptions, an XML subscribe request
should be sent to the Data Bus with no status data types requested.

Annotation

SunGuide-DB-CIM-ICD-6.2
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2114 Status

SunGuide clients connect to the Data Bus and until a status or subscribe request is sent, no status
information will be transmitted or sent to the client. Each connected client lists the desired data
types to receive status information. Status requests will not return status data if the data types
requested do not match those indicated by the retrieveDataTypesResp.

2115 Subsystem Commands

Other command schemas and documentation for the provider subsystems can be viewed in the
individual subsystem ICDs. For all subsystem command requests sent to the Data Bus, the
TransactionType attribute named providerName is required. This providerName must match the
provider specification defined in the Data Bus configuration file or an error is returned. All
requests, messages, and responses must use the appropriate Req, Msg, and Resp suffixed
nomenclature to be successfully routed from client to subsystem and back.

2.1.2 Data Provider Communication

Communication between the Data Bus and provider subsystems is described in the Data Bus
Provider Template ICD.

2.2 Examples

For example, if a client wishes to determine what data types are supported by the Data Bus, the
client sends a retrieveDataTypesReq to the Data Bus. The Data Bus returns a
retrieveDataTypesResp to the calling client.

Client Data Bus

retrieveDataTypesReq

retrieveDataTypesResp

:
™

Figure 2-4 - Sample Data Bus Transaction

If a client wishes to send a command request to a data provider connected to the Data Bus, the
client sends the command request to the Data Bus, setting the providerName TransactionType
attribute as appropriate. The Data Bus forwards the command request to the appropriate
provider, and once the provider processes the request, a provider-generated response is sent to
the Data Bus. The Data Bus then sends this response back to the appropriate client.

SunGuide-DB-CIM-ICD-6.2
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Client Data Bus Provider Subsystem
command request : Provider Subsystem
7 . N .

command request

HEAN
]

command response

command response

command response

Figure 2-5 - Sample Command Transaction

The tables below show which requests can be sent from a client to the Data Bus and from the
Data Bus to a provider subsystem. The responses sent from a provider subsystem to the Data

Bus and subsystem to client are also specified. Messages are sent when a response is not
required.

SunGuide-DB-CIM-ICD-6.2
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2.3 Subsystem Schemas
FC (From client), TC (To client), TP (To provider), FP (From provider)

Usage Description

Requests

FC

TP

Responses

FP

TC

Messages

TP

FP

TC

Used to inform
connected clients
when a provider
subsystem has
disconnected from the
Data Bus.

providerDisconnectM
g

Used to inform
connected clients
when the Data Bus has
reconnected with a
provider subsystem.

providerReconnectM
g

Used for a client to
receive status data
types from the Data
Bus. (These data
types indicate the
status subscriptions
supported by the Data
Bus).

retrieveDataTypesR
€q

retrieveDataTypesRe
Sp

Used for a client to
receive status
information.

statusReq

statusResp

Used to send status
updates to subscribed
clients.

statusUpdateMsg

SunGuide-DB-CIM-ICD-6.2
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Usage Description Requests FC | TP Responses FP | TC Messages TP | FP

TC

Used for a client to
subscribe to status data
updates from the Data
Bus.

subscribeReq X subscribeResp X

2.4 Driver Schemas

The provider subsystem ICDs may be referenced for more information regarding command and control requests, responses, and
messages routed by the Data Bus.

SunGuide-DB-CIM-ICD-6.2
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3. Notes
Information about XML and schemas can be found at the World Wide Web Consortium (W3)
website at http://www.w3.0rg.

SunGuide-DB-CIM-ICD-6.2
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Attachment 1
Data Bus XML Schema
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A.l dataReq.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:element name="dataReq" type="xs:string">
<xs:annotation>
<xs:documentation>Contains selected data types for update
notifications.</xs:documentation>
</xs:annotation>
</xs:element>
</xs:schema>

SunGuide-DB-CIM-ICD-6.2
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A.2  deletionStatus.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified">
<xs:include schemalocation="../../dataBus/objects/status.xsd"/>
<xs:include schemalocation="../../common/objects/common.xsd"/>
<xs:include schemalocation="../../common/objects/id.xsd"/>
<xs:complexType name="deletionStatus" abstract="false">
<xs:annotation>
<xs:documentation>Deleted status data for a particular provider
type</xs:documentation>
</xs:annotation>
<xs:sequence maxOccurs="unbounded">
<xs:element ref="id"/>
</xs:sequence>
<xs:attribute name="resourceType" type="identifier" use="required"/>
</xs:complexType>
</xs:schema>

SunGuide-DB-CIM-ICD-6.2
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A.3  providerStatus.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified">
<xs:include schemalocation="../../dataBus/objects/status.xsd"/>
<xs:include schemalocation="../../common/objects/common.xsd"/>
<xs:include schemalocation="../../common/objects/id.xsd"/>
<xs:complexType name="providerStatus" abstract="false">
<xs:annotation>
<xs:documentation>Status data for a particular provider type</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element ref="id"/>
<xs:element ref="status"/>
</xs:sequence>
<xs:attribute name="resourceType" type="identifier" use="required"/>
</xs:complexType>
</xs:schema>

SunGuide-DB-CIM-ICD-6.2 A-3
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A.4  status.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:element name="status">
<xs:complexType>
<xs:complexContent>
<xs:extension base="xs:anyType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:schema>

SunGuide-DB-CIM-ICD-6.2
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A5 retrieveDataTypesReq.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:include schemalocation="../../common/objects/transaction.xsd"/>
<xs:include schemalocation="../objects/dataReq.xsd"/>
<xs:element name="retrieveDataTypesReq">
<xs:annotation>
<xs:documentation>A request sent by client to receive status data types from the
system.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="TransactionType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:schema>

SunGuide-DB-CIM-ICD-6.2 A-5
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A6  statusReq.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:include schemalocation="../../common/objects/transaction.xsd"/>
<xs:include schemalocation="../objects/dataReq.xsd"/>
<xs:element name="statusReq">
<xs:annotation>
<xs:documentation>A request sent by client to receive status from the
system.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="TransactionType">
<xs:sequence maxOccurs="unbounded">
<xs:element ref="dataReq"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:schema>

SunGuide-DB-CIM-ICD-6.2
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A.7  subscribeReq.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:include schemalocation="../../common/objects/transaction.xsd"/>
<xs:include schemalocation="../objects/dataReq.xsd"/>
<xs:element name="subscribeReq">
<xs:annotation>
<xs:documentation>A request sent by client to subscribe to data updates from the
system</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="TransactionType">
<xs:sequence maxOccurs="unbounded">
<xs:element ref="dataReq" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:schema>

SunGuide-DB-CIM-ICD-6.2 A-7
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A.8 retrieveDataTypesResp.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:include schemalocation="../../common/objects/transaction.xsd"/>
<xs:include schemalocation="../../common/objects/common.xsd"/>
<xs:include schemalocation="../objects/providerStatus.xsd"/>
<xs:element name="retrieveDataTypesResp">
<xs:annotation>
<xs:documentation>A response received for a retrieve data types
request.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="ResponseType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:complexType name="retrieveDataTypesData">
<xs:annotation>
<xs:documentation>The response data for a retrieve data types
request</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="responseData">
<xs:sequence>
<xs:element name="providers">
<xs:annotation>
<xs:documentation>Stores the status provider names and pertinent
resource data types that the Data Bus will attempt to monitor.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:sequence maxOccurs="unbounded">
<xs:element name="provider">
<xs:annotation>
<xs:documentation>Stores the rovider's subsystem name (i.e.
cctvl, dmsl) and pertinent resource data types.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:sequence maxOccurs="unbounded">
<xs:element name="dataType" type="identifier">
<xs:annotation>
<xs:documentation>The resource data type
maintained by the Data Bus (i.e. monitor, camera, dms).</xs:documentation>
</xs:annotation>
</xs:element>

SunGuide-DB-CIM-ICD-6.2 A-8
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</xs:sequence>
<xs:attribute name="providerName" type="identifier"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="statusDataTypes">
<xs:annotation>
<xs:documentation>Stores the status resource data types that the
Data Bus will attempt to store in separate DOM trees.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:sequence maxOccurs="unbounded">
<xs:element name="dataType">
<xs:annotation>
<xs:documentation>The resource data type maintained by the
Data Bus (i.e. monitor, camera, dms).</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:schema>

SunGuide-DB-CIM-ICD-6.2 A-9
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A9  statusResp.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:include schemalocation="../../common/objects/transaction.xsd"/>
<xs:include schemalocation="../../common/objects/common.xsd"/>
<xs:include schemalocation="../objects/providerStatus.xsd"/>
<xs:element name="statusResp">
<xs:annotation>
<xs:documentation>Response received for a status request</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="ResponseType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:complexType name="statusData">
<xs:annotation>
<xs:documentation>The response data for a status request</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="responseData">
<xs:all minOccurs="0" maxOccurs="unbounded">
<xs:element name="statusInfo" type="providerStatus"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:schema>

SunGuide-DB-CIM-ICD-6.2 A-10
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A.10 subscribeResp.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:include schemalocation="../../common/objects/transaction.xsd"/>
<xs:include schemalocation="../../common/objects/common.xsd"/>
<xs:element name="subscribeResp">
<xs:annotation>
<xs:documentation>Response received for a subscribe
request</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="ResponseType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:complexType name="subscribeData">
<xs:annotation>
<xs:documentation>The response data for a subscribe
request</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="responseData">
<xs:sequence maxOccurs="unbounded">
<xs:element name="requestedData">
<xs:annotation>
<xs:documentation>The data types requested by the
client</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="status" type="subscriptionStatus"
use="required"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:simpleType name="subscriptionStatus">
<xs:restriction base="xs:string">
<xs:enumeration value="successful"/>
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<xs:enumeration value="unknownType"/>
</xs:restriction>
</xs:simpleType>
</xs:schema>
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A.11 providerDisconnectMsg.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:include schemalocation="../../common/objects/transaction.xsd"/>
<xs:include schemalocation="../../common/objects/common.xsd"/>
<xs:element name="providerDisconnectMsg">
<xs:annotation>
<xs:documentation>Message sent to Data Bus clients when a provider subsystem
has disconnected from the Data Bus.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="MessageType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:schema>
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A.12 providerReconnectMsg.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:include schemalocation="../../common/objects/transaction.xsd"/>
<xs:include schemalocation="../../common/objects/common.xsd"/>
<xs:element name="providerReconnectMsg">
<xs:annotation>
<xs:documentation>Message sent to Data Bus clients when the Data Bus has
reconnected with the specified provider subsystem.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="MessageType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:schema>
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A.13 statusUpdateMsg.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:include schemalocation="../../common/objects/transaction.xsd"/>
<xs:include schemalocation="../../common/objects/common.xsd"/>
<xs:include schemalocation="../objects/providerStatus.xsd"/>
<xs:include schemalocation="../objects/deletionStatus.xsd"/>
<xs:element name="statusUpdateMsg">
<xs:annotation>
<xs:documentation>Status update sent to subscribed clients</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="MessageType">
<xs:sequence>
<xs:element name="statusUpdateData">
<xs:annotation>
<xs:documentation>The status update data</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:choice>
<xs:element name="statusDeletedInfo" type="deletionStatus"/>
<xs:element name="statusUpdatelnfo" type="providerStatus"
maxOccurs="unbounded">
<xs:annotation>
<xs:documentation>The updated status
information</xs:documentation>
</xs:annotation>
</xs:element>
</xs:choice>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:schema>
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