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A. 
Project Overview

A.1 Goal of the Project

The U.S. Department of Transportation and Federal Railroad Administration have sponsored the development of two complementary software packages for schedule creation and fatigue analysis. The XIMES RAS software aids user in analyzing schedules in terms of impact on the work force. The Fatigue Avoidance Scheduling Tool (FAST) developed by SAIC and NTI is designed to take any work schedule and predict the effects of fatigue and circadian rhythms on cognitive performance. Currently, the XIMES RAS software does not have the capability to assess fatigue and the FAST software does not have the capability to conduct shift work acceptability analysis, which is part of the XIMES product. This project will create a bridge so that these two packages can share data and results. The contractors shall develop software to permit work schedules analyzed using the XIMES RAS schedule representation and analysis software to be imported into FAST for fatigue analysis. The contractors shall develop complementary software to permit work and rest schedules developed within FAST to be used by the XIMES RAS software. It is expected that this initiative will provide synergy between these two DoT sponsored projects.  

The most general approach to this problem is to create a standard schedule file format readable by both programs. This format would be designed to handle all data types required by either FAST or XIMES RAS.  Each program would be modified to convert schedule data into the standard schedule file format as output and to read the standard file format as input (import and export functions). This approach would have the advantage that any third party schedule analysis software could also be interoperable by adopting this standard file structure for import and export.

A.2 Contents of this document

This document proposes a file standard for data exchange between FAST and XIMES RAS. The presented draft includes the data requirements, both of RAS and FAST. 

We also asked potential users, both researchers and commercial customers, for comment on the standard. Their recommendations and requirements are considered in the following standard.  

B. Standard SCHEDULE FILE FORMAT (SSFF) – Version 1.0

The Standard Schedule File Format (SSFF) as proposed by XIMES and SAIC defines a format for storing schedule data files. The standard is an XML file format based on the following XML Schema:
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Legend: 

	Element name:
	Name of the data element

	       *
	Means element or attribute is required

	Description:
	Detailed description of the data element inclusive attributes and types.

	Example:
	Example for usage of the data elements

	Time format notation
	h … hour 
m … minute
s … second
t .. am or pm

hh = leading zero



	Date format notation
	d … day
M … month
y … year

dd … leading zero


	Element Name
	Description
	Example

	ScheduleName *
	Use: required (1)

Content type: no content

Attributes:
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A NameOfschedde  string *

A NameOfCompany  string
A NameOfunt string
A NameOfEmployes  string
A NameOfPosiion  string





NameOfSchedule is required; the other 4 attributes are optional.

Shows: 

· Name of schedule

· Name of company

· Name of unit

· Name of employee/user/owner

· Name of position


	<ScheduleName 

NameOfSchedule="SampleSchedule1_BusDriver" 
NameOfCompany="MyCompany" 

NameOfUnit="MyUnit" 

NameOfEmployee="Tim White"

NameOfPosition="Controller"/>

	Created *
	Use: required (1)

Content type: dateTime in the following format: 
yyyy-mm-ddThh:mm:ss
Shows: Date of file-creation


	<Created>2006-08-21T15:22:12</Created>


	Changed * 
	Use: required (1)

Content type: dateTime in the following format: 
yyyy-mm-ddThh:mm:ss
Shows: Last change in the file


	<Changed>2006-08-21T15:22:12</Changed>


	CreatedBy *
	Use: required (1)

Content type: no content

Attributes:
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Both attributes are required.

Shows: Identifies software and version of the software that initially created the file.


	<CreatedBy Software="Ximes RAS" Version="2.0.0"/>

	LastSavedBy *
	Use: required (1)

Content type: no content

Attributes:
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Both attributes are required.

Shows: Identifies software and version of the software that last saved the file.


	<LastSavedBy Software="Ximes RAS" Version="2.0.0"/>


	ScheduleStartDate *
	Use: required (1)

Content type: dateTime in the following format: 
yyyy-mm-ddThh:mm:ss

Shows: At which date and time the schedule starts.


	<ScheduleStartDate>


2006-06-02T06:30:00
</ScheduleStartDate>


	ScheduleDuration *
	Use: required (1)

Content type: one of 2 possible sub-elements
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Type of DurationInDays: Integer

Type of EndDateTime: dateTime in the following format: 
yyyy-mm-ddThh:mm:ss

Shows: either end date of the schedule or the schedule length in days.


	<ScheduleDuration>

<EndDateTime>2007-02-06T20:29:00</EndDateTime>
</ScheduleDuration>

or
<ScheduleDuration>

<DurationInDays>120</DurationInDays>
</ScheduleDuration>



	ScheduleDescription
	Use: optional  (0 or 1)

Content type: no content

Attributes:
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Comment is required. CommentRTF is optional and shows the comment as in RTF text format.

	<ScheduleDescription 

Comment="This is a simple test text!&#xA;"

CommentRTF="{\rtf1\ansi\ansicpg1252\deff0\deflang1033{\fonttbl{\f0\fnil\fcharset0 Tahoma;}}&#xA;\viewkind4\uc1\pard\f0\fs17 This is a simple test text!&#xA;\par &#xA;\par }" 
/>


	ScheduleStartingLocation *
	Use: required (1)

Content type: 
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Shows: location where the schedule starts.

This information comprises 

· Time zone offset to GMT/UTC 

· Name

· Coordinates (Latitude, Longitude) and

of the location where the schedule starts.


	<ScheduleStartingLocation>

<TimeZoneOffset>+01:00</TimeZoneOffset>

<Name>Vienna</Name>

<Coordinates>


<Latitude 




Degrees="48" 



Minutes="12" 



Seconds="0.0" 



DirectionNS="N">



</Latitude>


<Longitude 



Degrees="16" 



Minutes="22" 



Seconds="12.0" 



DirectionWE="E">



</Longitude>

</Coordinates>
</ScheduleStartingLocation>


	ScheduleStartingLocation: Name *
	Use: required (1)

Content type: string

Shows: name of the location where the schedule starts.


	<Name>Vienna</Name>

	ScheduleStartingLocation: Coordinates *
	Use: required (1)

Content type: sequence of sub-elements Latitude and Longitude
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	ScheduleStartingLocation: Coordinates 
: Latitude *
	Use: required (1)

Content type: no content

Attributes: (all required)
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	<Latitude 


Degrees="48" 

Minutes="12" 

Seconds="0.0" 

DirectionNS="N">

</Latitude>

	ScheduleStartingLocation: Coordinates 
: Longitude *
	Use: required (1)

Content type: no content

Attributes: (all required)
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	<Longitude 

Degrees="16" 

Minutes="22" 

Seconds="12.0" 

DirectionWE="E">

</Longitude>

	ScheduleStartingLocation: TimeZoneOffset *
	Use: required (1)

Content type: string in the following format: 
(+| -)hh:mm

Shows: Time zone offset to GMT/UTC
	<TimeZoneOffset>+01:00</TimeZoneOffset>

or
<TimeZoneOffset>+09:30</TimeZoneOffset>

or
<TimeZoneOffset>-05:00</TimeZoneOffset>

	RegionalSettings *
	Use: required (1)

Content type: sequence of 2 sub-elements
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Attributes: (all required)
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Possible Values of DecimalSymbol: 
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Possible Values of DigitGroupingSymbol:
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Possible Values of DateSeparator:
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Possible Values of TimeSeparator: (only one!)
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Shows: Settings for internationalization


	<RegionalSettings 


DecimalSymbol="." 


DigitGroupingSymbol="," 


DateSeparator="/" 


TimeSeparator=":">

<DateFormat>MM/dd/yyyy</DateFormat>

<TimeFormat>hh:mm:ss tt</TimeFormat>
</RegionalSettings>

	RegionalSettings 
: DateFormat *
	Use: required (1)

Content type: string in date format notation

Shows: Format of date values display (e.g. MM/dd/yy, yyyy-MM-dd).


	<DateFormat>MM/dd/yyyy</DateFormat>
or

<DateFormat>yyyy-dd-MM-</DateFormat>

or

<DateFormat>MM/dd/yy</DateFormat>



	RegionalSettings 
: TimeFormat *
	Use: required (1)

Content type: string in time format notation

Shows: Format of time values display (e.g. hh:mm:ss - military time, hh:mm:ss tt).
	<TimeFormat>hh:mm:ss tt</TimeFormat>
or

<TimeFormat>hh:mm:ss</TimeFormat>

  

	Activity
	Use: 0 or more

Content type:
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Shows: 

· An activity is of a certain type (work, break, commute, time off, sleep, other). 

· An activity starts at a certain date.

· It either ends at a certain date or takes a certain time.

· A value can be assigned to the activity to decribe additional information about the activity.

· Notes on the activity can be made.

· An activty takes place under certain circumstances (light, risk, sleepiness, …). These circumstances can be described by elements of <Descriptors>.  


	<Activity>

<Type>


<Work/>


<SubCategoryActivity>



<Other>driving</Other>


</SubCategoryActivity>

</Type>

<StartDateTime>2006-06-02T06:30:00</StartDateTime>

<EndDateTime>2006-06-02T06:30:00</EndDateTime>
</Activity>

	Activity : Type *
	Use: required (1)

Content type:
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Shows:

· A type of an activity is either work, break, commute, time off sleep or other. 

· Work, break and commute time can be paid, unpaid or other.

· Each activity type can have one subcategory.


	Example 1: simple - only Work

<Type>

<Work/>
</Type>
Example 2: Work, Subcategory driving

<Type>

<Work/>

<SubCategoryActivity>


<Other>driving</Other>

</SubCategoryActivity>
</Type>

Example 3: Paid work, Subcategory Excercise

<Type>

<Work>


<SubCategoryPayment>



<Paid/>


</SubCategoryPayment>

</Work>

<SubCategoryActivity>





<Exercise/>

</SubCategoryActivity>
</Type>
Example 4: TimeOff, Subcategory Travel

<Type>

<TimeOff/>

<SubCategoryActivity>





<Travel/>

</SubCategoryActivity>
</Type>

	Activity : Type
: SubCategoryPayment
	Use: optional  (0 or 1)

Content type: 1 sub-element (either Paid, Unpaid or Other).
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Content of element <Other> has to be a string. Element <Paid> and <Unpaid> don’t have content.

	<SubCategoryPayment>

<Unpaid/>
</SubCategoryPayment>


	Activity : Type 
: SubCategoryActivity
	Use: optional  (0 or 1)

Content type: 1 sub-element (either Wait, Travel, Excercise or Other).
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Content of element <Other> has to be a string. The other elements don’t have content.

	<SubCategoryActivity>

<Other>driving</Other>
</SubCategoryActivity>


	Activity : StartDateTime *
	Use: required (1)

Content type: dateTime in the following format: 
yyyy-mm-ddThh:mm:ss

Shows: At which date and time the activity starts.


	<StartDateTime>2006-06-02T06:30:00</StartDateTime>

	Activity 
: EndDateTime *

Activity 
: DurationInSeconds*


	Use: required one of both elements

Content type <EndDateTime>: dateTime in the following format: 
yyyy-mm-ddThh:mm:ss

Content type <DurationInSeconds>: long
	<EndDateTime>2002-06-02T06:30:00</EndDateTime>


	Activity 
: Value
	Use: optional (0 or 1)

Content type: string

Shows: additional information about an activity


	

	Activity 
: Comment
	Use: optional (0 or 1)

Content type: string

Shows: comment on the activity


	

	Activity 
: Descriptor
	Use:  0 or more

Content type:
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Shows:

· Describes place, lighting, location, sleep, risk or other circumstances.

· Element <Value> is optional; content type of <Value> is string. 


	<Descriptor>

<Place>


<Outdoor/>

</Place>
</Descriptor>

<Descriptor>

<Risk 


Version="1.0" 


ScaleName = "HSE Risk Estimator"

/>

<Value>Low</Value>
</Descriptor>
<Descriptor>

<Other>Low Risk</Other>
</Descriptor>

	Activity 
: Descriptor
: Place
	Content type:
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Content of element <Other> has to be a string. Element <Outdoor> and <Inhouse> don’t have content.


	<Descriptor>

<Place>


<Outdoor/>

</Place>
</Descriptor>

	Activity 
: Descriptor
: Lighting
	Content type:
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Content of element <Other> has to be a string. The other elements don’t have content.


	<Descriptor>

<Lighting>


<Daylight/>

</Lighting>
</Descriptor>

	Activity 
: Descriptor
: Location
	Content type:
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Content type <TimeZoneOffset>: 


	<Descriptor>

<Location>


<TimeZoneOffset>01:00</TimeZoneOffset>


<Name>Vienna</Name>


<Coordinates>



<Latitude 




Degrees="48" 




Minutes="12" 




Seconds="0.0" 




DirectionNS="N"



/>



<Longitude 




Degrees="16" 




Minutes="22" 




Seconds="12.0" 




DirectionWE="E"



/>


</Coordinates>

</Location>
</Descriptor>


	Activity 
: Descriptor
: Location 
: TimeZoneOffset
	Content type: string in the following format: 
(+| -)hh:mm

Shows: Time zone offset to GMT/UTC
	<TimeZoneOffset>+01:00</TimeZoneOffset>

	Activity 
: Descriptor
: Location : TimeZoneOffsetStartZone
	Content type: decimal

Shows: offset to timezone of <ScheduleStartingLocation>
	<TimeZoneOffsetStartZone>-1.5</TimeZoneOffsetStartZone>

	Activity 
: Descriptor
: Location : TimeZoneOffsetPreviousZone
	Content type: decimal

Shows: offset to timezone of previous activity
	<TimeZoneOffsetPreviousZone>1.0
</TimeZoneOffSetPreviousZone>

	Activity 
: Descriptor
: Location 
: OtherDescription
	Content type: string
	

	Activity 
: Descriptor
: Sleep
	Content type: no content
Attributes: (all required)
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	<Sleep 

Version="1.0" 

ScaleName = "Karolinska Sleepiness Scale"

/>


	Activity 
: Descriptor
: Risk
	Content type: no content
Attributes: (all required)
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	<Risk 

Version="1.0" 

ScaleName = "HSE Risk Estimator"

/>

	SoftwareSpecific
	Use: 0 or more

Content type:
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Shows: Special settings required by software systems working with the data. 
This element contains additional information needed by software systems working with the data. In order to keep the file standard “OPEN”, the exact content of this data element is not determined. Each program can store additional information and ignore information intended to be used by other programs.

Attributes: (all required)
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	<SoftwareSpecific Software="RAS" Version="1.0" 
AttributeName="InputTimeZone">

<Information>00:00</Information>
</SoftwareSpecific>
<SoftwareSpecific Software="RAS" Version="1.0" 
AttributeName="StartTimesNoOfClusters">

<Information>3</Information>
</SoftwareSpecific>


C. Appendix

C.1 XML-Schema 

StandardScheduleFileFormat.xsd

C.1.1 Demo XML-File

demo.xml
Below is a demo XML-file. It shows some random sample data.

<?xml version="1.0" encoding="UTF-16" standalone="no"?>
<!--XML File created by XIMES RAS, www.ximes.com-->
<ScheduleData xsi:noNamespaceSchemaLocation="StandardScheduleFileFormat.xsd" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

<ScheduleName NameOfSchedule="SampleSchedule1_BusDriver" NameOfCompany="MyCompany" NameOfUnit="MyUnit" NameOfEmployee="Tim White" NameOfPosition="Controller"/>

<Created>2006-06-01T08:30:12</Created>

<Changed>2006-08-21T15:22:12</Changed>

<CreatedBy Software="Ximes RAS" Version="2.0.0"/>

<LastSavedBy Software="Ximes RAS" Version="2.0.0"/>

<ScheduleStartDate>2002-06-02T06:30:00</ScheduleStartDate>

<ScheduleDuration>


<EndDateTime>2002-06-05T16:00:00</EndDateTime>

</ScheduleDuration>

<ScheduleDescription 

Comment="This is a simple test text!&#xA;"

CommentRTF="{\rtf1\ansi\ansicpg1252\deff0\deflang1033{\fonttbl{\f0\fnil\fcharset0 Tahoma;}}&#xA;\viewkind4\uc1\pard\f0\fs17 This is a simple test text!&#xA;\par &#xA;\par }" 
/>

<ScheduleStartingLocation>


<TimeZoneOffset>+01:00</TimeZoneOffset>


<Name>Vienna</Name>


<Coordinates>



<Latitude Degrees="48" Minutes="12" Seconds="0.0" DirectionNS="N"/>



<Longitude Degrees="16" Minutes="22" Seconds="12.0" DirectionWE="E"/>


</Coordinates>

</ScheduleStartingLocation>

<RegionalSettings DecimalSymbol="." DigitGroupingSymbol="," DateSeparator="/" TimeSeparator=":">


<DateFormat>MM/dd/yyy</DateFormat>


<TimeFormat>hh:mm:ss tt</TimeFormat>

</RegionalSettings>

<Activity>


<Type>



<Work>




<SubCategoryPayment>





<Paid/>




</SubCategoryPayment>



</Work>



<SubCategoryActivity>




<Exercise/>



</SubCategoryActivity>


</Type>


<StartDateTime>2006-06-02T06:30:00</StartDateTime>


<EndDateTime>2006-06-02T14:30:00</EndDateTime>

</Activity>

<Activity>


<Type>



<Work/>



<SubCategoryActivity>




<Other>driving</Other>



</SubCategoryActivity>


</Type>


<StartDateTime>2002-06-03T10:00:00</StartDateTime>


<DurationInSeconds>28800</DurationInSeconds>


<Descriptor>



<Location>




<TimeZoneOffSetStartZone>0.0</TimeZoneOffSetStartZone>




<Name>Vienna</Name>




<Coordinates>





<Latitude Degrees="48" Minutes="12" Seconds="0.0" DirectionNS="N"/>





<Longitude Degrees="16" Minutes="22" Seconds="12.0" DirectionWE="E"/>




</Coordinates>



</Location>


</Descriptor>


<Descriptor>



<Sleep Version="1.0" ScaleName="Karolinska Sleepiness Scale"/>



<Value>2</Value>


</Descriptor>

</Activity>

<Activity>


<Type>



<Commute>




<SubCategoryPayment>





<Unpaid/>




</SubCategoryPayment>



</Commute>


</Type>


<StartDateTime>2002-06-03T18:00:00</StartDateTime>


<EndDateTime>2002-06-03T20:00:00</EndDateTime>

</Activity>

<Activity>


<Type>



<Work/>


</Type>


<StartDateTime>2002-06-05T08:30:00</StartDateTime>


<EndDateTime>2002-06-05T16:00:00</EndDateTime>

</Activity>
</ScheduleData>
01.10.2004 16:11 
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