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1 Introduction 
 
1.1 Project Overview 
 
‘ADMS Virginia’ is a development effort to create a system enabling the use of archived 
ITS data for transportation applications such as planning and mobility measurement. 
‘ADMS Virginia’ is the working title of the project ‘TMC Applications of Archived Data 
Operational Test’. The Federal Highway Administration (FHWA) and the Virginia 
Department of Transportation (VDOT) sponsor this project. VDOT is leading the effort 
with the team members the University of Virginia (UVA) Center for Transportation 
Studies (CTS) and George Mason University (GMU). UVA has subcontracted the 
software development part of the project to Open Roads Consulting, Inc. (ORCI). The 
equipment necessary for the project will be hosted at the Smart Travel Laboratory (STL), 
a joint facility of VDOT and UVA. Based on the historic traffic, incident and weather 
data, the software system will provide information needed by the identified users of the 
system, in a variety of formats. 
 
The main system function that shall result from this project is: 

 
Based on the archived data (for Hampton Roads Region) hosted at STL, 
the system will provide information services to help measure the operation 
and performance of the transportation system and the Transportation 
Management Centers (TMCs). The system will also support traditional 
and innovative regional transportation analyses. 

 
The entire system proposed under this project will be developed in three incremental 
builds. The first build will provide the basic infrastructure needed for the other two 
builds, and a basic query interface to the users. The second and third builds will use this 
infrastructure as the foundation to provide advanced information services. 
 
1.2 Purpose 
 
The purpose of this document is to identify and define the functional requirements of the 
software system, for the first build of the project. This document pertains to the concepts 
described in the Concept of Operations (ConOps) document for the first build of the 
project. This will be augmented for the future builds, based on further concepts in the 
ConOps, and feedback from the stakeholders. Other than the development of the software 
system, building the STL core infrastructure was the main agenda proposed for Build 1. 
A brief status of that process is described here: 
 
• Standardization Changes: The STL has already performed these changes to the traffic 

and incident databases. 
• Data Imputation: This is an ongoing research-based process at the STL. The 

imputation process algorithm recommended for this project is complete. This will be 
enacted by STL for the Build 1, and the imputed data made available to ORCI for use 
in the developed software. 
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• Enhanced Database System: This change depends largely on the availability of the 
data with the sources, and the coordination and integration of the STL archived 
database system with the existing legacy systems. Most of the new data explained in 
the ConOps is expected to be available for the latter builds. As they become fully 
available, these additional data will be defined in the respective Functional 
Requirements documents of the future builds. The existing traffic and incident 
databases, with all the explained modifications will be available for Build 1. These 
database structures and the definitions will be frozen for this build, and not changed 
during the system development or integration of Build 1. 

 
Given the Software is the only systems process described in this document, both System 
and Software System are interchangeably used in the document. 
 
1.3 Goals 
 
The goals of this document are to 
• Provide a set of functional requirements to serve as a baseline for the first build of the 

‘ADMS Virginia’ Software System. 
• Reduce the cost of the design and development effort by minimizing omissions, 

misunderstandings, and inconsistencies early in the design cycle. 
• Provide a basis of understanding among the system designers, developers, and users. 
 
1.4 Intended Audience 
 
This document is intended for the following audience: 
• ORCI, the software system designer and developer of the project. 
• STL, GMU, and VDOT, the system specifiers and facilitators of the project. 
• FHWA, the sponsor of the project, other than VDOT. 
• Users of the system: Hampton Roads Smart Traffic Center (HRSTC) – operations and 

maintenance; Hampton Roads Planning District Commission (HRPDC) – planning 
and emergency planning divisions; Hampton Roads Transit (HRTransit) – planning, 
routing and scheduling; and VDOT Central Office - Mobility Management Division 
(MMD), Air Quality modeling, and VDOT Transportation and Mobility Planning 
Division. 

 
1.5 Document Organization 
 
This document is organized into different sections. Within each section, specific 
requirements will be distinguished by being formatted to the seventh heading level (i.e. 
1.2.3.4.5.6.7). Chapter 2 describes the project overview, data available at the STL, the 
infrastructure developments performed at the STL towards the first build, and the 
hardware details of the project. The next chapter details the web user interface and the 
system requirements to provide the first build functionalities described in the project 
ConOps. The last chapter details the administrative subsystem of the first build. 
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1.6 Terminology 
 
In the text of this document, the term “shall” means the statement calls out a necessary 
requirement that must be included in the design of the system. The term “may” means the 
statement indicates a potential capability that need not be initially implemented, but that 
the design must allow for that capability to be implemented in the future. 
 
1.7 Definitions, Acronyms and Abbreviations 
 
The following definitions, acronyms and abbreviations are used within the document and 
mean the respective associations described here. 
 
Stations A set of loop detectors in lanes across a transverse section of 

a roadway, for a given direction. 
Corridors 
 
 
*STL is in the process of 
finalizing these 
definitions. Further 
explanations are 
provided in requirement 
4.1.1.1.1.1.6 

A length of roadway along a highway that has a fixed 
number of stations. The corridors are defined for each 
direction. In the Hampton Roads area, the following seven 
corridors are defined to include the corresponding HRSTC 
stations (Station Ids in the flower brackets): 
 
1) Corridor I-64 EB (26 stations) {3, 8, 19, 22, 24, 26, 31, 
39, 43, 47, 51, 58, 60, 67, 68, 71, 76, 83, 87, 92, 98, 105, 
111, 120, 123, 126} 
2) Corridor I-64 WB (27 stations) {4, 5, 6, 15, 17, 21, 23, 30, 
36, 40, 44, 46, 54, 56, 62, 65, 69, 80, 81, 85, 91, 96, 104, 
108, 117, 122, 125} 
3) Corridor I-64 RHOV (20 stations) {1, 2, 7, 18, 37, 42, 48, 
50, 57, 59, 66, 70, 75, 82, 90, 93, 100, 106, 113, 114} 
4) Corridor I-564 EB (3 stations) {131, 135, 136} 
5) Corridor I-564 WB (4 stations) {132, 137, 138, 139} 
6) Corridor I-264 EB (17 stations) {34, 140, 142, 143, 154, 
155, 157, 160, 165, 167, 172, 176, 180, 182, 185, 188, 195} 
7) Corridor I-264 WB (20 stations) {35, 147, 148, 152, 153, 
156, 159, 164, 166, 171, 179, 181, 183, 184, 186, 194, 199, 
200, 201, 202} 

Corridor sections 
 
*STL is in the process of 
finalizing these 
definitions. Further 
explanations are 
provided in requirement 
4.1.1.1.1.1.6 

Based on the incident location codes, and also the popular 
corridor sections between major interchanges, the following 
19 corridor sections are defined for the Hampton Roads 
region: (For each section, the section name, the number of 
stations and the actual station ids are represented. 
 
1. 564-01 (13 stations) {127, 128, 129, 130, 131, 132, 133, 

134, 135, 136, 137, 138, 139} 
2. E264-01 (17 stations) {34, 35, 140, 141, 142, 143, 144, 

145, 146, 147, 148, 196, 197, 198, 199, 200, 201} 
3. E264-02 (13 stations) {149, 150, 151, 152, 153, 154, 
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155, 156, 157, 158, 159, 160, 161} 
4. E264-03 (12 stations) {162, 163, 164, 165, 166, 167, 

168, 169, 170, 171, 172, 173} 
5. E264-04 (12 stations) {174, 175, 176, 177, 178, 179, 

180, 181, 182, 183, 184, 185E264-05 (5 stations) {186, 
187, 188, 189, 190} 

6. E264-05 (5 stations) {186, 187, 188, 189, 190} 
7. E264-06 (5 stations) {191, 192, 193, 194, 195} 
8. W64-01 (24 stations) {16, 17, 18, 19, 20, 32, 33, 36, 37, 

38, 39, 40, 41, 42, 43, 46, 47, 48, 49, 50, 51, 52, 53, 54} 
9. W64-02 (9 stations) {55, 56, 57, 58, 59, 60, 61, 62, 63} 
10. W64-03 (10 stations) {64, 65, 66, 67, 69, 70, 71, 72, 73, 

74} 
11. W64-04 (12 stations) {75, 76, 77, 78, 79, 80, 81, 82, 83, 

84, 85, 86} 
12. W64-05 (12 stations) {75, 76, 77, 78, 79, 80, 81, 82, 83, 

84, 85, 86} 
13. W64-06 (22 stations) {98, 99, 100, 101, 102, 103, 104, 

105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 
116, 117, 118, 119} 

14. W64-07 (5 stations) {120, 121, 122, 123, 124} 
15. W64-08 (2 stations) {125, 126} 
16. E64-01 (11 stations) {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 45} 
17. E64-02 (12 stations) {21, 22, 23, 24, 25, 26, 27, 28, 29, 

30, 44, 68} 
18. E64-03 (6 stations) {11, 12, 13, 14, 15, 31} 
19. W264-01 (1 station) {202} 
 

Metadata Metadata is the data about the data, and includes information 
regarding original data used (resolution of the data, missing 
values, whether imputation was performed, algorithm for 
imputation, any algorithms used to compute the outputs from 
the raw data, and any assumptions made in the process etc. 

Raw traffic data Traffic data from the HRSTC is archived at 1-minute interval 
, and is defined as “raw traffic data”. This data is directly 
available to the users, if they select individual stations, with 
1-minute aggregations. 

Traffic data Any or all of the data: speed, volume and occupancy – at any 
spatial selection or temporal aggregation 

Query session A set of inputs entered by a user to obtain some specific 
output. 

CSV Comma Separated Values. This is one format of saving 
ASCII text data. 

XML Extended Markup Language. This is a developing format in 
which data and information are increasingly shared. The 
advantage of XML is that it is self-describing. 
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Predetermined time 
periods of the day 

These are some time windows within a day that are well 
recognized within the transportation community for analysis 
within a day or across different days. The five most 
applicable time windows for the HR region are specified in a 
separate table below. These are default values for the entire 
system and will be applied to any new user. The user shall 
further refine these periods in their profile, as stated in the 
requirement 3.1.2.4.1.1.2 

Predetermined 
temporal 
aggregations 

Based on the requests from the stakeholders, eight temporal 
aggregations have been found to be well recognized. These 
are specified in a separate table below. 

 
Pre-determined time periods of the day 
Predetermined Time Period of the Day Start Time of 

the Day 
End Time of 
the Day 

Early AM period 3:00 AM 5:00 AM 
AM Peak 6:00 AM 9:00 AM 
Noon Off-Peak 11:00 AM 1:00 PM 
PM Peak 3:00 PM 7:00 PM 
Late PM period 8:00 PM 10:00 PM 
 
Pre-determined temporal aggregations 
Predetermined Temporal Aggregations 
1 minute 
5 minutes 
15 minutes 
1 hour 
User-selected “predetermined time period (s) of the day” 
1 day 
1 week 
1 month 
 
Acronyms used in the document are: 
 
ADMS Archived Data Management System 
ASCII American Standard Code for Information Interchange 
ASTM American Society for Testing and Materials 
BAFO Best and Final Offer 
CSV Comma Separated Values 
CTS Center for Transportation Studies 
DMZ Demilitarized Zone 
FHWA Federal Highway Administration 
GCM Gary-Chicago-Milwaukee 
GMU George Mason University 
HRPDC Hampton Roads Planning District Commission 
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HRSTC Hampton Roads Smart Traffic Center 
ITS Intelligent Transportation Systems 
MMD Mobility Management Division 
ORCI Open Roads Consulting, Incorporated 
STL Smart Travel Laboratory 
TMC Traffic Management Center 
TMDD Traffic Management Data Dictionary 
UVA University of Virginia 
VDOT Virginia Department of Transportation 
XML Extended Markup Language 
 
1.8 Related Documents 
 
This document is a part of a series of documents produced to support the design of the 
software system for the project ‘ADMS Virginia’. The concept of operations for the 
entire system was submitted to the Federal Highway Administration on March 17, 2003. 
As stated in section 1.1, this project is divided into three builds. For each build, the 
functional requirements, the design document and the as-built documentation will all be 
provided separately. Internal evaluation results will also be submitted separately at the 
end of each build. The following documents govern and guide the development of this 
Functional Requirements Document: 
 
• Best and Final Offer (BAFO), TMC Applications of Archived Data Operational Test, 

September 5, 2002 
• TMC Applications of Archived Data Operational Test, Modified “Build” 

Methodology & Schedule, January 24, 2003 
• Concept of Operations, ADMS Virginia, March 17, 2003 
 
Other documents consulted in the preparation of this Functional Requirements Document 
are listed below: 
 
• Developing Functional Requirements for ITS Projects, Mitretek Systems, Inc, April 

2002, http://www.itsdocs.fhwa.dot.gov//JPODOCS/REPTS_TE/13621.html 
• Richmond/Tri-Cities Smart Traffic Center System Manager, VIRGINIA 

DEPARTMENT OF TRANSPORTATION, REQUEST FOR PROPOSALS, Issue 
Date: November 17, 1998 

• Gary-Chicago-Milwaukee (GCM) ITS Priority Corridor Gateway Traveler 
Information System Functional Requirements, Parsons Transportation Group, May 
23, 2000, 
http://www.gcmpic.ai.uic.edu/doc/tech_doc/Gateway%20TIS/frd052300.PDF 

• Standard Guide for Archiving and Retrieving ITS-Generated Data, ASTM standard E 
17.54.01.1, Draft Version 1.9, ASTM, January 9, 2003 
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2 ‘ADMS Virginia’ Overview 
 
2.1 Introduction 
 
‘ADMS Virginia’ is a system deployment effort to use the ITS archived data concepts 
and will result in a prototype system for the users to get transportation data and 
information. The project is based on the data from the Hampton Roads region, and 
resides at the Virginia Smart Travel Laboratory (STL). Archived traffic and incident data 
are already available at the STL. The existing data is stored in a relational database 
system in an Oracle database. The STL is also additionally working to enhance its 
database infrastructure with other important data such as classification data, weather data, 
transit data, and the continuous count station data. The availability of all these additional 
data and the ability to automate the archival process depends on various factors such as 
human resource availability with the data source agencies and the STL, the existing 
legacy systems and the technical/ cost feasibility to integrate and automate the database 
systems.  
 
For the first build of the system, the responsibilities of project partners – VDOT, UVA 
CTS, ORCI and GMU - are explained here. VDOT will lead and facilitate the global 
aspects of the project. The other responsibilities of project partners are: 
• UVA CTS will 

o Standardize the fields in the existing traffic and incident databases in the STL 
to provide a stable database design, 

o Integrate the fields in the old and new traffic station databases (the differences 
in the database arose due to upgrades/changes made at the HRSTC) to provide 
one common stable database for ORCI to work with, 

o Develop and implement its infrastructure improvements for the project – data 
quality assessment and data imputation. 

• VDOT, UVA CTS and GMU will define the functional requirements of the first 
build, 

• VDOT and UVA CTS will coordinate the purchase of project hardware, 
• UVA CTS will install Oracle and load sample databases for ORCI to work with, 
• ORCI will 

o Suggest hardware topology, 
o Review the functional requirements, 
o Design, develop, test and implement the web interface and system software 

• UVA-CTS will integrate the hardware with the existing infrastructure, 
• VDOT, UVA CTS and GMU will review the interface (s), algorithm (s) and software 

proposed by ORCI. 
 
2.2 Incremental Build Approach 
 
In keeping with the state-of-the-practice systems engineering applications, the project is 
divided into three incremental builds. The users of the system will have a look and feel of 
the final system as the project proceeds, instead of being surprised with one final system, 
which may or may not satisfy all their requirements. The lessons learned in building the 
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initial builds will also be used by the development team to hone the capabilities and 
functionalities of the final system. The three builds proposed for this project and their 
main functions are presented here. The first build requirements are the focus of this 
document. The other two future builds support many information services, with more 
outputs, and include a graphic interface. These builds are mentioned here for continuity. 
The requirements of these services, outputs and the interface will be provided in the 
respective functional requirements documents. 
 
Build 1 

o Completion of the core STL infrastructure, which includes 
• Standardizing the fields in the databases, 
• Providing a stable interface of the database for ORCI to work with, and 
• Performing 

o Data Quality Assessments, and 
o Data Imputations 

o Development of a simple, non-graphic interface for the following services: 
• Historical data query at different levels of aggregations, 

 
The above functionalities regarding the STL infrastructure, data quality assessment, and 
data imputations are explained in section 2.3. Another STL infrastructure improvement 
proposed in the ConOps for Build 1 – abnormality checks – will be performed for Build 
2, instead of Build 1. This modification has been adapted due to time and human resource 
constraints to complete the other infrastructure improvements. Requirements of a 
software system and a web user interface that will cater to the historic data query are 
explained in sections 3 and 4. The STL will procure the system hardware, install Oracle 
database system and the sample databases, make this available to ORCI for the system 
development, and finally integrate the project hardware with the existing infrastructure. 
ORCI will design, develop, implement, and test the software. They will also help 
integrate the software with the existing system, and test the whole system after 
integration. 
 
Build 2 

o Improvement of STL infrastructure (including Abnormality Checks) 
o Enhancement of the Data Archives 
o Completion of the graphical user interface 
o Development of the following services: 

• Mobility Measures of Effectiveness (Travel times, delays, etc.) 
• Traffic Fundamentals (Capacities, Classification data, Weather Impacts, 

etc.) 
• Evacuation Planning Support 
• Air Quality Modeling Support 

 
Build 3 

o Enhancement of the Data Archives 
o Completion of the final system with all the required interfaces 
o Development of the following services: 
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• Transportation Planning Support 
• Incident Management Support 
• Transit Support 
• Modeling/ Simulation Support 

 
2.3 STL Infrastructure  
 
2.3.1 General - Data Availability 
 
STL currently hosts an archive of nearly 5 years (from July 1998 to the present, with a 
gap between April 2002 and October 2002, due to the ongoing enhancements at the 
HRSTC) of station traffic data. The STL also has incident data for the period 1997-2002. 
The incident data was received as a data dump from HRSTC with no additional updates 
after 2002. The STL has standardized the data fields in both these databases, to reflect the 
national standards of Traffic Management Data Dictionary (TMDD). The databases are 
not fully TMDD compliant, due to existing legacy systems, and the need for additional 
resources to accomplish full compliance. Additionally, data quality assessment and data 
imputations are performed for the traffic records, and included as additional fields in the 
database. Further information about these changes is presented in the subsections 2.3.2 
and 2.3.3. 
 
HRSTC is completing software modifications and also updating its traffic database 
schemas. Accordingly, STL has two different schemas for the old (prior to April 2002) 
and the new (after October 2002) traffic data from the HRSTC stations. The STL has 
merged the two databases to provide one common and stable station traffic database for 
the entire period. For Build 1, traffic data (speed, volume and occupancy) for stations at 
one-minute intervals, and incident data (for the available period) are available for 
querying by the end user.  
 
The exact field descriptions, and the entity relationship diagrams for all the above data 
(the new combined traffic database – along with data quality assessment, and data 
imputations; and incident database) are presented in Appendix A. These data fields and 
database structures are frozen, and will not be changed during the development, 
implementation, or testing of the Build 1. Any additional data from the STL database 
enhancements will be incorporated in future builds and will not be included for the first 
Build. 
 
2.3.2 Data Quality Assessment 
 
The quality of the traffic data from the stations will be determined by applications 
designed, implemented and run by the STL. This is a data preprocessing application that 
will be run as the data becomes available at the Lab from the HRSTC. The algorithm 
currently employed at STL for the data quality assessment is presented in Appendix B. In 
this algorithm, the traffic data quality is assessed from fundamental traffic flow theory 
principles and former research performed at the Lab. The result of this application is to 
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populate the field “SCREENING_TESTS“ in the traffic database, as also explained in 
Appendix A. 
 
2.3.3 Data Imputation 
 
Imputation is the process of estimating a value, if it is missing or found to be incorrect. 
STL performs this data preprocessing function on the traffic data, as it is obtained from 
the HRSTC. The incorrectness of the data is established from the data quality assessment 
described in the previous subsection 2.3.2. The field “IMP_TECHNIQUE” in the traffic 
database determines if a record is imputed or not. If imputation is not performed for a 
record, the fields for the imputed data are ‘NULL’. Otherwise, they are populated using 
an algorithm. All these aspects and the imputation procedure algorithm currently 
employed at the STL  (Historical Data Average) are completely described in Appendix A.  
 
2.4 Hardware Details 
 
The hardware topology, specific requirements of the systems, and the two phases in 
which purchases will be made for this project have been discussed and agreed upon by 
the project partners. The first phase of hardware is under procurement and complies with 
the requirements agreed upon by all the partners of the project. The specifications of the 
hardware under procurement are presented in Appendix B. 
 
The hardware topology considered for this project places the web server in the 
Demilitarized zone (DMZ). With such a setup, the security of this new system does not 
compromise the security of the existing STL infrastructure. Unauthorized users will not 
be able to get access to modify any data in the lab. 
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3 Web Applications 
 
The system must be accessible to the users, distributed over a vast geographic region, and 
hence the Internet has been chosen as the medium of access for the users. The software 
system, shall, in essence cater to the data/ information needs of the users. This broad 
system requirement is broken down into tangible requirements in the ensuing sections. 
 
The ADMS System will be accessed by two different types of users - (a) a web user, and 
(b) a system administrator.  The web user will access the ADMS web application over the 
Internet. The system administrator will access the web and database server from a login 
prompt at that particular machine to perform routine administrative duties. This chapter 
describes the details of the software system, and the interface available over the Internet. 
For this reason, the term “User”, as used in this chapter applies only to the “web user”. 
Chapter 4 describes the interface for administrative purposes. 
 
3.1 General 
 
The web interface for the project is being developed under a rapid prototype framework, 
initiated in February 2003. ORCI developed the first interface that was reviewed and 
commented by the project partners, flushing out many preliminary requirements. This 
design further evolved to represent the latest version of the Build 1 interface, which 
already incorporates a number of important features. The requirements specified here 
mainly go beyond the current version of the interface. The first time a user logs into the 
system the system takes the user to the profile and forces him/her to change the password. 
 
3.1.1 Web Users 

3.1.1.1.1.1.1 Only authorized users shall access the system through a web interface. The 
authorized users will be provided with a username and password to access 
the website. 

3.1.1.1.1.1.2 Users shall not have to download any software to gain access to the system. 

3.1.1.1.1.1.3 The website and associated software shall be browser agnostic. All that is 
required to access the system shall be a Internet access and one of the 
following browsers: 

• Internet Explorer version 5.0 or above or 

• Netscape Navigator version 6.0 or above 
 
3.1.2 Web Application Operations 
 
This section determines all the operations that will be available as web applications to the 
users, over the Internet. 
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3.1.2.1 Help 

3.1.2.1.1.1.1 On-line help that enumerates typical query sessions shall be available to the 
user. The following table enumerates some of the probable query sessions. 

 
o Volumes at a station for some particular dates, during AM peak, at the 15-

minute aggregation. 
o Average speeds at a station, during AM peaks, for the last week. 
o Raw data: Volume, speed and occupancy for stations 2, 3, 4 for the first week 

of January 2002 
o 1-hour volume aggregates for corridor I-64, during the weekdays of February 

2002. 
o All incidents during November 2002, on I-64, which are accidents, and 

involved 2 vehicles? 
o All incidents during December 2002, in section “W64-05”, that started 

between 7:00 am and 8:00 am, and had duration more than 45 minutes. 
o A list of weekdays in January 2002, when the visibility was less than 1 mile, 

during the AM peak. 
 

3.1.2.1.1.1.2 The Help feature shall explain all the navigation aids of the web user 
interface. 

3.1.2.1.1.1.3 The help feature shall also display all relevant time and space constraints 
(from the requirement 3.1.2.6.1.1.3) to the users. 

3.1.2.1.1.1.4 The system shall provide context sensitive help to the users, which will 
depend on the page they are navigating. 

 
3.1.2.2 User Feedback 

3.1.2.2.1.1.1 A User shall be able to send feedback to the administrator/ maintenance 
personnel regarding any system functionality, or other questions they may 
have. 

3.1.2.2.1.1.2 This feedback form shall be a free text input. 

3.1.2.2.1.1.3 The feedback form shall have a subject where users can enter a short 
description of their actual feedback. 

3.1.2.2.1.1.4 The system shall email any such feedback to the administrator (s), using a 
predetermined email address (es) or an address list for the administrators, 
specified to the system, along with the name of the user who furnished the 
feedback, date and time when the user logged the feedback. 

3.1.2.2.1.1.5 The subject of the feedback shall be maintained as the subject of the email 
sent to the administrator. 
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3.1.2.3 Query Status 

3.1.2.3.1.1.1 The system shall provide an initial estimate of the time that it will take to 
run the query and return the results. 

3.1.2.3.1.1.2 The system shall provide query status updates at regular intervals to ensure 
the user that the query is running. 

 
3.1.2.4 User Profile 

3.1.2.4.1.1.1 The system shall allow user profiles. 

3.1.2.4.1.1.2 Based on the profile, a user shall be able to save/change personal 
information such as: 
• Name 
• Password (Username shall not be allowed to change. This is defined by 

the Administrator) 
• Organization 
• Definitions of different “predetermined time periods of the day”. The 

default values for these time periods shall be as defined in section 1.7 
• User-selected queries, up to a maximum of three for Build 1 

 
3.1.2.5 Logging Subsystem 

3.1.2.5.1.1.1 This subsystem shall track the usage of the system by keeping a log of the 
following data: For each user web-browsing session, the username, his/her 
organization, the date and time of access, the service (s) accessed, the 
particular output (s) requested, time taken for generating the result, and the 
number of records returned. 

3.1.2.5.1.1.2 Such logs shall be saved on the server in a database table, and be accessible 
to the administrator for saving elsewhere. 

 
3.1.2.6 Error Handling 

3.1.2.6.1.1.1 Where possible, the system shall report user error messages in a meaningful 
format. Examples of situations that will result in error include improper or 
invalid input selections (as described in requirement 3.1.2.6.1.1.3), error 
from the database, and error in retrieving data. 

3.1.2.6.1.1.2 Where appropriate, the messages shall include suggestions in a meaningful 
format and include enough detail so that the user can redo the function to 
avoid the error. 
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3.1.2.6.1.1.3 The user inputs shall be checked for consistency. For example, the table 
below shows specific valid/invalid user input selections. The table also 
suggests some possible relevant messages. 

 
Inputs Constraints for Consistency Suggestion 

Time selections Should be a valid date (counter example: 
02.29.03. This consistency is ensured if users 
input through a calendar feature. Such validity 
shall be checked, if the input allows for such 
invalid time periods to be selected) 
Start date shall be before end date 
 
End date shall not be more than one year from 
the start date 

Invalid date. Consider changing 
the date 
 
 
 
Start date has to be before end 
date. Please modify. 
This function does not allow 
querying more than 1 year of 
data. Please modify the dates. 

Time selections (for 
each database. These 
are the known time 
periods when data is 
available or not 
available.) 

Traffic data is not available before 
06.12.1998. 
Traffic data is not available between 
04.08.2002 and 10.26.2002  
Archived traffic data shall be available only 
upto the 2 full minutes before the current time 
Incident data is available only for the period 
01.01.1997 to 03.19.2003 

Data not available for the period 
--- to ---. (The dates to be filled 
shall depend on the user entries 
and the restrictions on the left) 

Space selections Shall be restricted to the applicable values (as 
defined earlier in section 1.7), for selecting 
corridors/sections/stations 
Shall be restricted within the following mile 
markers for the corridors. (These are 
approximate indicators, as compared to the 
well-defined stations, and corridors/sections 
associated with stations) 
 
Roadway Start Mile End Mile 
I 64  275.6  287.0 
I-64 Rhov 275.6  284.6 
I 264  0.0  13.2 
I 564  48.6  50.6 

 
 
 
(If not restricted) Invalid 
corridor (or section or station) 
selection. Please modify. 
 

 

3.1.2.6.1.1.4 For corridors and corridor sections, if a user selects a mile marker outside 
the bounds, the value shall be changed to the nearest bounding value, along 
with the error message. 

3.1.2.6.1.1.5 For corridors and corridor sections, if a user selects both the mile markers 
outside the bounds, an error message shall be displayed to convey that no 
data is available for the user-selected range. 

3.1.2.6.1.1.6 Wherever possible, consistency of inputs shall be checked locally. For 
example, by the use of Java script, and not be taken to the database server. 

3.1.2.6.1.1.7 If no data is available for the time period chosen by the user, an appropriate 
error message shall inform the user about the data non-availability. 
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3.1.2.6.1.1.8 If data is available only for a partial period (as mentioned in the constraints 
in the table above – not for smaller periods when raw traffic data may be 
missing), the time period may be reset and the user informed about the 
change in the start or end date. Note: If data is not available for smaller 
records within the user-selected period, the calculations will be done 
accordingly, as mentioned in Appendix A, and data availability will further 
describe the partial data. No message can be generated on the client side. 

 
3.1.2.7 Inputs 

3.1.2.7.1.1.1 The user shall be able to run only one query at a time. 

3.1.2.7.1.1.2 The System shall take advantage of typical web browser functionality.  For 
example, web browsers adorned with 'Back' and 'Forward' arrows will take 
the user back through the pages recently visited since starting up the 
browser. The Forward button is only active if you have used the Back 
button.  The user will be able to take advantage of this web browser 
functionality and return to previously visited pages during the current 
ADMS web-browsing session to change inputs and re-run a query. 

3.1.2.7.1.1.3 If multiple pages of input are needed, a ‘Back’ or ‘Forward’ action by the 
user may not erase the latest inputs selected by the user, for each page, 
when a query (1) is not submitted, or (2) is completed (with the requested 
output obtained). 

3.1.2.7.1.1.4 All such previously visited pages may display the latest user-selected inputs 
during the current web-browsing session. 

 
3.1.2.8 Outputs 

3.1.2.8.1.1.1 Four choices shall be available for the output format, namely (a) viewing 
data in the form of a table, (b) downloading data in a CSV format, (c) 
downloading data in the XML format, and (d) plotting the data as a graph.  

3.1.2.8.1.1.2 In the case of data visualization or download, any valid selection (as 
described in the inputs for a query) of spatial and temporal variables shall 
be allowed, beyond the input constraints for plots. 

3.1.2.8.1.1.3 In the case of a data download, the user shall be able to define the 
downloading file name and shall be able to save it in his/her preferred 
location. 

3.1.2.8.1.1.4 In case of a data download or data viewing, the values shall have a column 
or field name in the first row. 

3.1.2.8.1.1.5 The output shall include all the input choices specified by the user, and also 
the date and time the query was launched. 
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3.1.2.8.2 CSV 

3.1.2.8.2.1.1 If an option to download data is available for an output, the default shall be 
the CSV format. 

 
3.1.2.8.3 XML 

3.1.2.8.3.1.1 If an option to download data is available for an output, wherever possible, 
XML format shall be available.  

 
3.1.2.8.4 Plots 

3.1.2.8.4.1.1 Different formats of plots shall be available from the software. Scatter plots, 
line graphs, histograms, and pie charts are identified. 

3.1.2.8.4.1.2 The use of a particular plot format shall depend on the query scenario, and 
is not a choice available for the user to select. 

3.1.2.8.4.1.3 In case of a spatial analysis, the X-axis shall represent the spatial feature of 
selection, and the Y-axis shall represent the output values selected by the 
user. The spatial feature of selection may be stations, corridor sections or 
corridors. 

3.1.2.8.4.1.4 In case of a temporal analysis, the X-axis shall represent the time line, and 
the Y-axis shall represent the output selected by the user. 

3.1.2.8.4.1.5 For good representation, the software shall determine the minimum and 
maximum values for the axes, the scale of the graph, the colors and other 
choices for a graph. 

3.1.2.8.4.1.6 For pie chart outputs, both numbers and percentages of each share of the pie 
shall be represented on the plot. 

3.1.2.8.4.1.7 The user may not have any choice in determining the above parameters of a 
graph. 

3.1.2.8.4.1.8 The plot shall include an appropriate legend to explain the graph. 

3.1.2.8.4.1.9 The user shall be able to save any plots to his/her local computer, after 
viewing. For example, the software may allow the user to save the plot to 
the local computer by clicking on some “save” menu item/button. 
Alternately, the user may be able to right click on a plot and use the ‘Save 
Picture as…’ function available within the browser, to save the image to the 
local computer. In the latter case, the system shall convey this information 
through an appropriate message on the web page regarding how the user 
can save the file on to his/ her computer. 
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3.1.3 Database Interface Subsystem 

3.1.3.1.1.1.1 The system shall be able to connect to the Oracle database in the STL to 
retrieve all relevant data as mentioned in section 3.2. 

 
3.1.4 Metadata 

3.1.4.1.1.1.1 Metadata shall be made available to the user. For example, information in a 
static help page to explain the database structures, fields in the tables, 
algorithms used, assumptions in the algorithms, represents good metadata 
for Build 1. The context sensitive help available in the latest version of the 
prototype interface also gives out information regarding the data fields, 
constituting part of the metadata. 

 
3.2 Standard Query Service 
 
3.2.1 Traffic Query 

3.2.1.1.1.1.1 The users shall be able to query the traffic database. 
 
3.2.1.2 Inputs 

3.2.1.2.1.1.1 For each traffic data query, the user shall select both spatial and temporal 
inputs. 

3.2.1.2.1.1.2 If the desired output is a plot, the user shall additionally specify if the 
analysis to be performed is a spatial analysis or a temporal analysis. 

 
3.2.1.2.2 Spatial Inputs 

3.2.1.2.2.1.1 The users shall be able to select spatial inputs at any of the three available 
levels of analysis – corridors, corridor sections, and stations. 

3.2.1.2.2.1.2 In a corridor-level of analysis, the user shall be able to select one or more 
predefined corridors. 

3.2.1.2.2.1.3 If a user selects one or more of the three predefined corridors, for each of 
the corridor selections, the user shall also be allowed to select a particular 
direction of the roadway. 

3.2.1.2.2.1.4 In a corridor level of spatial analysis, if the user does not make a direction 
choice, both the directions of the user-selected corridor (s) shall be selected 
by the system, by default. 

3.2.1.2.2.1.5 In a corridor section level of spatial analysis, the user shall be able to select 
one or more of the predefined corridor sections. 
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3.2.1.2.2.1.6 In a station level of spatial analysis, the user shall be able to select one or 
more stations. 

 
3.2.1.2.3 Temporal Inputs 

3.2.1.2.3.1.1 The user shall be able to make the following inputs with respect to the 
temporal aspects of a traffic data query: 

• Start date and end date for the analysis, 

• Day (s) of the week, 

• Start time of the day, and end time of the day, or pre-determined time 
period (s) of the day, 

• Temporal aggregation  

3.2.1.2.3.1.2 The user shall select a start date and an end date for the analysis period. 

3.2.1.2.3.1.3 The user shall be able to select one or more days of the week, for the 
analysis period. 

3.2.1.2.3.1.4 The system default shall be the selection of all days of the week. 

3.2.1.2.3.1.5 The user shall further be able to select a start time of the day and an end 
time of the day, for the query. 

3.2.1.2.3.1.6 Alternate to the requirement 3.2.2.2.3.1.5, the user shall be able to select 
one or more, up to a maximum of five pre-determined time periods of the 
day. 

3.2.1.2.3.1.7 The user shall be able to make one selection from the available 
predetermined temporal aggregation choices, for the analysis. 

3.2.1.2.3.1.8 The system shall not require selection of “Temporal aggregation” to 
determine the data quality of a station (s). 

 
3.2.1.2.4 Additional Inputs 

3.2.1.2.4.1.1 The user shall be able to select if raw data or imputed data should be used to 
determine the outputs. 
The two choices that shall be available are: (a) use raw data; and (b) use raw 
data, where available, and use imputed data if the raw data is bad or 
missing. 
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3.2.1.3 Query Scenarios 

3.2.1.3.1.1.1 The user shall be able to query the traffic database for the following 
scenarios: 

• To obtain traffic data (any of speed, volume and occupancy values), for 
the selected spatial and temporal inputs, based on (a) either the “raw 
traffic data”, or (b) the raw data, where available, and the imputed data 
if the raw data is bad or missing. The computations involved to 
determine the traffic data for these different inputs are explained in 
Appendix C. 

• To determine the data quality of selected station (s), for the selected 
time periods. For this scenario, the spatial selection can only be stations. 
Therefore, spatial input of any other level of analysis shall mean the 
selection of all the stations in the selected corridor (s) or corridor section 
(s). The data quality for a station, for a selected time period, is the 
measure of “good data available” for that station during that period. The 
computations in Appendix C explain how to calculate this number. 

 
3.2.1.4 Outputs 

This section defines additional output considerations for traffic data queries, other than 
the output information and output format selected by the user. 

3.2.1.4.1.1.1 Along with any traffic data output, for each output record, the user shall 
also get information of the percentage of good records used to compute the 
output values.  

3.2.1.4.1.1.2 For spatial analyses of any traffic data, plot format shall be scatter plots, 
with traffic data values on the Y-axis. 

3.2.1.4.1.1.3 For time analyses, any traffic data shall be represented as line graph. 

3.2.1.4.1.1.4 For data quality analyses, station (s) shall be represented on the X-axis, 
good data availability shall be represented on the Y-axis, and the plot 
format shall be a histogram. 

 
3.2.2 Incident Query 

3.2.2.1.1.1.1 The users shall be able to query the Incident database. 
 
3.2.2.2 Inputs 

3.2.2.2.1.1.1 For each Incident data query, the user shall select both spatial and temporal 
inputs. 
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3.2.2.2.2 Spatial Inputs 

3.2.2.2.2.1.1 The users shall be able to select spatial inputs at any of the two available 
levels of analysis – corridors or corridor sections. 

3.2.2.2.2.1.2 In a corridor-level of analysis, the user shall be able to select one or more 
predefined corridors. 

3.2.2.2.2.1.3 If a user selects one or more of the three predefined corridors, for each of 
the corridor selections, the user shall also be allowed to select a particular 
direction of the roadway. 

3.2.2.2.2.1.4 In a corridor level of spatial analysis, if the user does not make a direction 
choice, both the directions of the user-selected corridor (s) shall be selected 
by the system, by default. 

3.2.2.2.2.1.5 In a corridor section level of spatial analysis, the user shall be able to select 
one or more of the predefined corridor sections. 

 
3.2.2.2.3 Temporal Inputs 

3.2.2.2.3.1.1 The user shall be able to make the following inputs with respect to the 
temporal aspects of a incident data query: 

• Start date and end date for the analysis, 

3.2.2.2.3.1.2 The user shall select a start date and an end date for the analysis period. 
 
3.2.2.2.4 Additional Inputs 
 
The additional inputs are optional for the Incident database queries. These inputs shall be 
available for the user to make selections, depending on the query scenario he/she wants to 
run. 

3.2.2.2.4.1.1 The user shall be able to select if individual incident records are needed, or 
if the counts of the incidents with the selected inputs are needed. The 
default shall be the counts of the incidents. 

3.2.2.2.4.1.2 The user shall be able to select one or more predefined types of incident, up 
to a maximum of 5 types, as explained in Appendix D. 

3.2.2.2.4.1.3 A selection of multiple types of incidents shall mean that either type of 
incident will be queried from the database. 

3.2.2.2.4.1.4 The user shall be able to select one or more weather conditions existing 
during the incident (s), from a predetermined list of weather conditions. 
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3.2.2.2.4.1.5 A selection of multiple weather conditions shall mean that the combined 
weather condition will be queried from the database. 

3.2.2.2.4.1.6 The user shall be able to select start and end times of the day, the window 
within which the start time of the incident lies. 

3.2.2.2.4.1.7 The user shall be able to select start and end times of the day, the window 
within which the end time of the incident lies. 

3.2.2.2.4.1.8 Alternate to both requirements 3.2.3.2.4.1.6 and 3.2.3.2.4.1.7 each, the user 
shall be able to select one “predetermined time period of the day” as the 
range for each of the start/end time of the incident. 

3.2.2.2.4.1.9 The user shall be able to select a time range for the duration of the incident. 

3.2.2.2.4.1.10 The user may be able to select a range for the number of cars involved in 
the incident. 

3.2.2.2.4.1.11 The user may be able to select a range for the number of lanes involved in 
an incident, other than the shoulder/ ramp. 

3.2.2.2.4.1.12 If the desired output is a plot, additional input option shall be available to 
the user to select the basis of the plot. 

3.2.2.2.4.1.13 There shall be only one basis for the plot. 

3.2.2.2.4.1.14 ’Incident type’ shall be available as a basis if multiple incident types are 
selected, or if the incident counts are requested only for the selection of any 
combination of the other ‘additional outputs’. Note: If only one ‘incident 
type is selected’, then a plot with ‘incident type’ as basis would result in a 
full pie for that particular incident type. 

3.2.2.2.4.1.15 Any of the other ‘additional inputs’ (for example weather type, start time 
of incident, incident duration etc.) shall be available for selection as the 
basis of the plot, if the particular input is not selected for obtaining the 
incident counts. Note: If an input is selected to count the incidents and also 
selected as the basis for the plot, there will be only one number 
corresponding to the output and the plot will be trivial. 

 
3.2.2.3 Query Scenarios 

3.2.2.3.1.1.1 For any user input spatial selection and temporal selection, the user shall be 
able to run the following different query scenarios on the incident database, 
to either obtain individual records or for counts of the incidents: 

• To obtain all the incidents (or counts of incidents) that occurred 
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• To obtain all the incidents (or counts of incidents) that occurred under 
“particular selected weather conditions”.  

• To obtain all the incidents (or counts of incidents)  that “started within a 
particular selected time period of the day” 

• To obtain all the incidents (or counts of incidents) that “ended within a 
particular time period of the day” 

• To obtain all the incidents (or counts of incidents) that “had duration 
within a selected period of time” 

• To obtain all the incidents (or counts of incidents) “of a selected 
incident type (s)” 

• To obtain all the incidents (or counts of incidents) that involved “certain 
number of vehicles within the selected range”, if available 

• To obtain all the incidents (or counts of incidents) that involved “certain 
number of lanes within the selected range”, if available 

3.2.2.3.1.1.2 The user shall be able to combine any different selection choices mentioned 
above to run a query, to obtain either the individual incident records, or the 
counts of incidents. 

The steps involved to derive the outputs for the above scenarios are explained in 
Appendix D. 
 
3.2.2.4 Outputs 

3.2.2.4.1.1.1 An individual incident data output record shall include the following set of 
information: 

TMS_Call_Number, Begin, Type, Duration, Weather, Detection Source, 
Description, Lane_Close_Start, Lane_Close_End. Type_of_Incident, 
Roadname, Direction, and Lane. 

3.2.2.4.1.1.2 The outputs for the incident database queries (individual incidents or counts 
of incidents) shall be available in the data format. 

3.2.2.4.1.1.3 Plot outputs shall be available for counts of the number of incidents, for any 
combination of the input selections, for the selected basis of the plot. 

3.2.2.4.1.1.4 If the basis of the plot is ”incidents type”, the plot format shall be a pie 
chart. 

3.2.2.4.1.1.5 For any other basis for the plot (other than the ‘incident type’), the plot 
format shall be histogram, with the incident count on the Y-axis and the 
basis on the X-axis.  


