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AIM Innovation Showcase Application
Sponsor
Nominations must be submitted by an AASHTO member DOT willing to help promote the innovation. If selected, the sponsoring DOT will be asked to present the innovation at the Innovation Showcase during the AASHTO Spring Meeting.
1. Sponsoring DOT (State):  California Department of Transportation
2.  Name and Title: Mehdi Mirjamali – TMS Maintenance Manager
3.  Organization:  California Department of Transportation
4.  Street Address:  13892 Victoria St
5.  City:  Fontana	
6.  State:  California
7.  Zip Code:  92336
8.  Email:  jaime.jimenez@dot.ca.gov
9.  Phone:  (909) 693-9380

Innovation Description (30 points)
The term “innovation” may include processes, products, techniques, procedures, and practices.
3. Name of the innovation:
TME Status List Database
4. Please describe the innovation. 
The TMS Maintenance Engineering (TME) Status List Database is a tool that will be used to monitor, track, and display District 8 TMS Element Status and Communication in real-time. It will also show the recent history of TMS elements’ communication and its percentages.


5. What is the existing baseline practice that the innovation intends to replace/improve?
A TME can take an average of 40 hours checking the communication of each element manually under the best-case scenario.
6. What problems associated with the baseline practice does the innovation propose to solve?
The database uses ping automation and manual user input logging to maintain an up-to-date account of the TMS Elements and their operational status, thus reducing the communication check to approximately 1.50 hours. It can also provide a summarized report of elements and the account of their last communication timestamp, to ensure immediate action is taken as soon as an issue appears.
7. Briefly describe the history of its development. 
The Caltrans District 8 TMS Maintenance Engineering (TME) group is responsible for monitoring the status and uptime health of the elements along the freeways. District 8 has close to 2,500 elements, and with a growing need for traffic management along District 8’s two counties, it becomes particularly difficult to check and identify the problem of each element every day.
8. What resources—such as technical specifications, training materials, and user guides—have you developed to assist with the deployment effort? If appropriate, please attach or provide weblinks to reports, videos, photographs, diagrams, or other images illustrating the appearance or functionality of the innovation below (if electronic, please provide a separate file). Please list your attachments or weblinks here.
The use of Visual Studio Code and phpMyAdmin aided the development of the TME Status List Database. The TME team has also created various manuals and a roadmap for nationwide launch.












State of Development (10 points)
Innovations must be successfully deployed in at least one State DOT. The AIM selection process will favor innovations that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
9. How ready is this innovation for implementation in an operational environment? Please select from the following options. Please describe.
☐ Innovation is fully functional and yet to be piloted.  
☒ Innovation has been piloted successfully in an operational environment.  
☒ Innovation has been deployed multiple times in an operational environment.
☒ Innovation is ready for full-scale implementation.
The TME Status List Database has been operational since April 2024 and is used daily by the TME team to monitor communication statuses and quickly access asset information when troubleshooting elements. 


10. What additional development is necessary to enable implementation of the innovation for routine use? 
The TME team is awaiting clearance for server access to continuously call on the ping automation function. Improvements to the automatic CCTV PTZ checks are still in the process. Additionally, the TMEs intend to utilize network management software in conjunction with the database (OpenNMS).
11.  Do you have knowledge of other organizations using, currently developing, or showing interest in this innovation?  ☒ Yes ☐ No
If so, please list organization names and contacts. (Shown interest)
	Organization
	Name
	Phone
	Email

	Caltrans HQ Maintenance
	David Nguyen
	(916) 531-6040
	David.Nguyen@dot.ca.gov

	Caltrans HQ Maintenance
	Harvin Signh
	(916) 862-2436
	Harvin.Singh@dot.ca.gov

	Caltrans Electrical Superintendent
	Arik Jenkins
	(916) 639-5813
	Arik.Jenkins@dot.ca.gov



Potential Payoff (30 points)
Payoff is defined as the combination of broad applicability and significant benefit or advantage over baseline practice.
12. Identify the top three benefits your DOT has realized from using this innovation. Describe the type and scale of benefits of using this innovation over baseline practice. Provide additional information, if available, using quantitative metrics, to describe the benefits. 
	Benefit Types
	Please describe:

	Organizational Efficiency
	
TMEs can troubleshoot assets more efficiently.
	Improved Asset Performance
	
TMEs can fix field elements more rapidly.
	Cost Savings
	
TMEs spend less time with repetitive tasks, more time fulfilling work and duty roles. 


Provide any additional details below:
Pictures from the TME Status List Database:
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Deployability (30 points)
The AIM selection process will favor innovations that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
13. What challenges and/or lessons learned should other organizations be aware of before adopting this innovation?
There is a lot of research into server allocation and databases required before adopting this innovation. Additionally, gaining executive leadership support is difficult when immediate gratification is unavailable. 
14. Please provide details of cost, effort, and length of time expended to deploy the innovation in your organization.
Cost:  Cost can be quantifies using employee wages, however since the innovation was worked on concurrently to other TME tasks, the cost for this innovation is negligible.
Level of Effort:  Lead TME for this innovation expended majority of their efforts while recruiting assistance from the remaining TMEs and Student Assistants.
Time:  Approximately six months of dedication while tending to other responsibilities and delegated tasks.
15.  To what extent might implementation of this innovation require the involvement of third parties, including vendors, contractors, and consultants? If so, please describe. List the type of expertise required for implementation.
 The third parties involved would exclusively include software (e.g., ESRI ArcGIS for geolocating elements, Microsoft Outlook for automatic email notifications)
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TME Status List Database Intro
TME Status List Database Introduction

Inherent Problem

The Caltrans District 8 TMS Maintenance Engineering (TME) group is responsible for monitoring the status and uptime health of the elements along the freeways. District 8 has close to 2,500 elements, and with a growing need for traffic management along District 8’s two counties, it becomes particularly difficult to check and identify the problem of each element every day. A TME can take an average of 40 hours checking the communication of each element under the best-case scenario.

Purpose

The TMS Maintenance Engineering Status List Database is a tool that will be used to monitor, track, and display District 8 TMS Element Status and Communication in real-time. It will also show the recent history of TMS elements’ communication and its’ percentages.

The database uses ping automation and manual user input to maintain an up-to-date account of the TMS Elements and their operational status. It can also provide a summarized report of elements and the account of their last communication timestamp, to ensure immediate action is taken as soon as an issue appears.

Summary of Features

The TME Status List Database features a table on the main dashboard page with the full list of District 8 elements and their information. The table is manageable using the ‘update’ and ‘delete’ buttons on each row. Comments can also be added and tracked. Using ‘Additional Info’ button, users can view a full chart of the element’s information.

Users can also add new TMS elements that are installed and routed in the field by using the ‘Insert Element’ button on the main dashboard page. In the event an element is removed or deleted, a logged history of elements can be found through the ‘Removed Elements’ button.

Finally, by using the ‘Tracked No COM Elements’ button, users can receive an email with the full list of downed elements along with the timestamp of the last time the element was operational. The list will be organized by earliest element to have no communication. The elements will be removed from this list once the communication is back online.

Cost-Effectiveness

By automating the communication attempts, the status of uptime health will be as accurate and up to date as possible. This saves the team a drastic amount of time by removing the use of PuTTY to input IP addresses of each element and progressing through a list. A manually TMS element systems check can take an estimated 40 hours to get through a list and can contain numerous human errors. This tedious task takes away time from other responsibilities. The automation TMS element checks can run twice a day and takes about 1 hour and 30 minutes.

Caltrans consultant/contractor TOSNET checks the status through the Advanced Traffic Management System (ATMS). In looking at cost-efficiency, we can remove the need for external checks.

Troubleshooting In the Freeway

The ArcGIS map was also created to assist in finding information about the location and addressing for each element along the freeways. Since the ArcGIS map is connected to the database, it will help provide updates on any changes immediately after the database is updated. Having a geographic view of local devices, users can gather more information by viewing them in a map. It can provide protentional connection points by viewing the elements nearby using network topologies and connections.

Centric Hub

Additionally, the TME Status List Database acts as a concentric hub where users can access the many supportive links the team uses daily, including but limited to: ArcGIS map of elements, Trac Ticket website, IMMS asset inventory site, CCTV/RWIS Information Relay, Caltrans’ Quick map, CCTV streams, Ramp Metering Information System (RMIS), As-built Data retrieval system, and postmile service tool.

Next Steps

The database is still in development; however, it has useful daily benefits. The user interface continues to receive improvement. Also, the self-sustaining server that automates the communication checks is still being developed by the TME Support group.
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Preface:

Deploying the TME Status List can be a potentially complicated process. It is recommended reaching out to Ian Petreaca and Jaime Jimenez for assistance in the deployment of the TME Status List to any specific district.

The below software is required to successfully implement the TME Status List Database:

· Visual Studio Code

[bookmark: _Toc177471389]Part 1: Set Up MySQL Database

· Create a SNOW Ticket for the creation of a MySQL database with a file server location that supports PHP. The file Server location will be of the form “V:\WEBSERVER\webpages\”























[bookmark: _Toc177471390]Part 2: Create CSV File

[bookmark: _Toc177471391]Accessing phpMyAdmin

· To manipulate the database, access the webserver’s phpMyAdmin. The website will look like the following:

[image: ]

[bookmark: _Toc177471392]Creating SQL tables

The following SQL tables must be created:

· “master_list”

· “master_list_removed”

· “master_down_elements”

· “users”

Creating “master_list”

· Create a master_list SQL table with the exact structure below:[image: ]

Creating “master_list_removed”

· Create a master_list_removed SQL table with the exact structure as the master_list table:

Creating “master_down_elements”

· Create a master_down_elements SQL table with the exact structure below:

[image: ]









Creating “users”

· Create a users SQL table with the exact structure below:

[image: ]

[bookmark: _Toc177471393]Part 3: Retrieve code and modify

[bookmark: _Toc177471394]Retrieving and Placing Code

· Reach out to Jaime Jimenez and Ian Petreaca for the “TMESL” folder

· Place this folder in the file Server location of the form “V:\WEBSERVER\webpages\” provided by IT







Below is the file directory for District 8 (for example):
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[bookmark: _Toc177471395]Modifying Code

“database.php”

Modify the variables “$dsn”, “$dbusername”, “$dbpassword” with the specific hostname, database name, database username, and database password provided by IT. 

[image: ]

The “$dbusername” and “$dbpassword” is identical to the phpMyAdmin login and username provided by IT. The hostname and database name can be found on phpMyAdmin. Below is an example for District 8:
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“insert_inputs” and “update_inputs” folder

The “insert_inputs” and “update_inputs” folder contain .php files with several lists specific to the District. An engineer will need to open up each .php file and update each label list according to the district.

[image: ]

For example, below is a screenshot of city.php:

[image: ]

The file contains the cities of District 8. This is one such case of information that needs to be updated for a specific District.





[bookmark: _Toc177471396]Part 4: Automation

For district 8, the communication automation code is ran manually on a local desktop. However, this code can be used on any server that supports .php to run periodic checks without any human intervention.



The below steps must be taken if the group choses to run the automation code manually on a local desktop.

[bookmark: _Toc177471397]PHP on local device

· PHP 8.3.3 is required on the local device to run the automation code. The directory path must be C:\php-8.3.3

· Reach out to Ian Petreaca for the required php.ini file to run php files on a local desktop

[bookmark: _Toc177471398]“TMESEL_LOCAL” File

· Reach out to Ian Petreaca for the “TMESL” folder. The directory path must be C:\TMESEL_LOCAL

· Reach out to Ian Petreaca for comm_check.exe. This is the batch .exe that runs the automation code

TMESEL_LOCAL contains the below files:
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[bookmark: _Toc177471399]Modifying Code

“database.php”

Modify the variables “$dsn”, “$dbusername”, “$dbpassword” with the specific hostname, database name, database username, and database password provided by IT. 

[image: ]

The “$dbusername” and “$dbpassword” is identical to the phpMyAdmin login and username provided by IT. The hostname and database name can be found on phpMyAdmin. Below is an example for District 8:

[image: ]

“ping_function.php”

“welcome.php”





Report created by Ian Petreaca (Duke of TME) and Jaime Jimenez (humble squire and servant to the Duke’s Duchy)
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1 <php
2

3 $dsn = "mysql:host-svegdomysqldbl.dot.ca.gov;dbname-maint_eng_prod";
4 gdbusername = "maint_eng”;

5 $dbpassword = “4aDBamedeng 24"

6

7 //error handling code below if connection fails

8 //code below establishes connection to database

9 try{

10 //instantiate PDO object

1 $pdo = new PDO($dsn, $dbusername, $dbpassword);

12 /13 we get an error, the PDO object will throw an exception
13 $pdo->setAttribute(PDO: :ATTR_ERRMODE, PDO: :ERRMODE_EXCEPTION) S
14} catch (PDOException $e) {

15 echo "Connection failed” . $e->getMessage();

16}

17

15 if ($pdo){

19}

20 else

2 echo”Could not connect”;

2}

23

24 2
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TME Status List Database Website Introduction
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Login Preferences Projects

‘wiki: WikiStart Start Page | Index | History

Welcome to the TMS Support Tracking Project

(Field Systems, Central Systems, Signals, and Ramp Meters)

Table of Contents
(1118122) TMS Support Home
Signal Production Units and Performance Measures Defined TMS Support Calendar
Workload Standard: 30 hours per signalized intersection funded for the distrct for the FY operated by Caltrans. This includes 1 off peak operational field D2 TMIS Reports
review per signal for 4/5th of the funded inventory and 2 peak operational field reviews (AM and PM) for 1/5th of the funded inventory each fiscal year D4 Ramp Meter Reports
This also includes all the offine proactive and reactive work necessary to responsibly manage the operations of this asset e Contece

A completed signal operational feld review will be counted when allfour (4) tasks have been completed for a signal location i

- Field review of traffic operation (analyze field operation)
= Review and adjust timing plans as needed

= Monitor signal functionality

- Documentation

Production Unit: Number of signal operational field reviews. 1 operational field review = 1 production unit.

Production Target: 100% of signalized intersections funded for the district for the FY operated by Caltrans are reviewed at least once per year. Progress is measured by % of locations
receiving operational feld reviews. A maximum of 1 review per location is counted towards the production target. Once a signal receives one operational field review the production goal
is met. Signals receiving additional reviews to meet peak review requirements are tracked with the peak performance target reporting

Peak Performance Target: 1/5th of signalized intersection inventory funded for the distrct for the FY receives one (1) AM and one (1) PM peak operational field review per year. Progress
is measured by % of AM and % of PM peak reviews.

Monthly inventory updates will be provided to Program Management from the TMS Inventory for Categories 1, 3, 4 (NON-Delegated signals) by the 10th of ea. Month by the HQ
Functional Manager. Note: Signals where operations have been delegated to local agencies are not counted. (Category 2 and 5 have operations delegated to local agencies)
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Start(Over Help topics
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TME Status List: Weekly NO COM Elements
sv08doweb2@dot.cagov
To © limenez, Jaime@DOT

Retention Policy Enforced: Inbox 120 day (4 months)

‘The following elements have lost communication for more than 1 day:
1CC4NO COM [Recorded time of NO COM: 2024-04-17 15:06:21]

RWIS 9 NO COM [Recorded time of NO COM: 2024-04-18 13:

:45]

RWIS 24 NO COM [Recorded time of NO COM: 2024-04-18 13:14:45]

WVDS 60 NO COM [Recorded time of NO COM: 2024-04-22 09:23:40]

RMS 43 NO COM [Recorded time of NO COM: 2024-04-25 09:29:35]

CCTV 416 NO COM [Recorded time of NO COM: 2024-04-27 13:08:27]

1CC 312 NO COM [Recorded time of NO COM: 2024-04-27 13:29:27]

CCTV 130 NO COM [Recorded time of NO COM: 2024-05-02 08:46:48]

RWIS 19 NO COM [Recorded time of NO COM: 2024-05-02 09:52:44]

RWIS 20 NO COM [Recorded time of NO COM: 2024-05-02 09:52:59]

RMS 253 NO COM [Recorded time of NO COM: 2024-05-02 13

:54]

ICC 158 NO COM [Recorded time of NO COM: 2024-05-08 09:21:48]

RMS 341 NO COM [Recorded time of NO COM: 2024-05-09 13:35:07]

WVDS 67 NO COM [Recorded time of NO COM: 2024-05-15 10:05:19]

1CC 331 NO COM [Recorded time of NO COM: 2024-05-17 09:27:04]

RMS 212 NO COM [Recorded time of NO COM: 2024-05-17 09:37:55]

RMS 240 NO COM [Recorded time of NO COM: 2024-05-20 09:

:20]

WVDS 27 NO COM [Recorded time of NO COM: 2024-05-20 09:56:28]

ICC 118 NO COM [Recorded time of NO COM: 2024-06-03 12:42:34]
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Additional Information

Comments:
ENCODER: 10.68.147.114
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Dashboard Logout

CCTV 1 Additional Information

Element Type cctv

Element Number 1

Master Element Number

Line Number [Managed switch Type

Drop Number [Managed Switch Cabinet Type

County 8D [Managed Switch Cabinet Number

RTE 10 [Managed Switch Cabinet Latitude

DIR £ [Managed Switch Cabinet Longitude.

PM Prefix [Managed switch IP

PM 041 [Managed Switch Subnet Mask

Location LA CO. MONTE VISTA OF] [Managed Switch Gateway o001
IP Address 172.24.166.162 [Managed Switch Broadcast 255.255.255.259|
IP CCTV CTRL 172.24.166.162 |Access Up Switch Type

IP CCTV CTRL Subnet Mask|255.255.255.192 |Access Up Switch Cabinet Type!

IP CCTV CTRL Gateway _|172.24.166.129 |Access Up Switch Cabinet Number

IP CCTV CTRL Broadcast_|172.24.166.191 |Access Up Switch Cabinet Latitude
Connection Point FIBER (IP) - DN |Access Up Switch Cabinet Longitude

Element Type laxis - 1p |Access Up Switch IP

Communication lcom |Access Up Switch Subnet Mask

TIME_STAMP. 2024-09-16 08:34:58. |Access Up Switch Gateway o001
Problem |Access Up Switch Broadcast 255.255.255.259|
Group Responsibility [TmE Controller Type |Access Down Switch Type

Ticket Number 220770 [Controller Cabinet Type |Access Down Switch Cabinet Type

Position 1z [Controller Cabinet Number |Access Down Switch Cabinet Number

TMS ID losccTvoot [Controller Cabinet Latitude |Access Down Switch Cabinet Latitude

ATMS ID /800033 [Controller Cabinet Longitude] |Access Down Switch Cabinet Longitude]
IMMS 1D l08sBD010 50001 Controller 1P 172.24.166.162| [Access Down Switch IP.

City MONTCLAIR [Controller Subnet Mask  [255.255.255.192| |Access Down Switch Subnet Mask
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logged in as Preferences Projects

S )

— Previous Ticket | Next Ticket —

Modity |

- Opened 5 months ago
#220770 closed Reactive fixed et

56A0761 TOSNET RMS - 71 N/B CHINO HILLS PKWY ON LINE 24 DROP 5 AND 6 NO
'COM (Communication-SBD:Rte 71-CHINO AVE)

Reported by Jason Gonsman Owned by: Jason Gonsman
Priority High Component: Communication
Keywords: RAMP METER ce James Johnson, Brian Barry,
Michael Landrum, Leo Ortega lil
Mehdi Mijamali
Field Element Functional Area: Field Systems
8 County. SBD.
7 Direction: sB
934 Location: CHINO AVE
District TMS ID: 812495 Latitude: 34010858
District IMMS ID: 08SBDO71 -E0826 Longitude: 117733834
Field Element Down  Apr 15, 2024 10:33:00 AM Location Down?: NO
Date:
Field Element Retum ~ Apr 16, 2024 3:00:00 PM Primary Failure Type:  Communication
to Operation Date:
TMS Unit Status: Active

S Uni Total Hours: 15

Description

[LReply|

415124 -NO COM
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Dashboard Logout

Update

R —

COUNTY [SBD v

CONNECTION_POINT [FIBER (IP) - DN

COMMUNICATION [COM v
TIME_STAMP:
prOBUEM_____ V]

COMMENTS

GROUP_RESPONSIBILITY | TME

TICKET_NUMBER |220770

IP_CTRL 172.24.166.162
IP_CTRL_SUBNET_MASK [255.255.255.192 v|

TMS_ID [08CCTV001
ATMS_ID [800033
1MMS_ID [08SBD010 -S0001

CITY [MONTCLAIR v
CCTV_TYPE [AXIS - 1P v
POSITION

ELEMENT LATITUDE [34.010858
ELEMENT LONGITUDE |-117.733834
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sv0Bdoweb2.dot.ca.gov says

Are you sure you want to delete this record?
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