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Using GIS to Make an Electrical Engineering Firm’s
Project Data More Accessible
Background Information

I work as a drafting and GIS manager for an electrical engineering firm, Engineered
Solutions Group (ESG), which has grown significantly since I first started in 2003. The firm is
comprised of six companies that specialize in consulting, construction, maintenance, testing, and
commissioning. Projects are mainly electrical in nature including power plants, substations,
transmission, distribution, hydro energy, supervisory control and data acquisition (SCADA),
right-of-way, studies, and maintenance as well as some mechanical and civil work. Our main
office is located in Anchorage, AK and remote offices are located in Alaska, Washington, and
Kansas. In 2006 the total number of employees on the payroll was 101 which doubled to 202 in
2009. As the company has grown it has become evident that accessing data from previous
projects is frequently a difficult and time-consuming task due to how the data is organized in the
current system.

The current system for storing project data consists of a job list spreadsheet, five servers,
and a multitude of other sources. The job list spreadsheet is an Excel document that is updated
for every new job that is added and contains basic job information such as job number, client,
contracting company, job name, and project manager. Information could be accessed from this
spreadsheet more easily if every new job occupied a single row but many jobs occupy multiple
rows to house the tasks for the job. Organizing the data in this fashion prevents users from
quickly compiling data through sorts and counts.

There are five main servers that contain project data including servers for proposals,

current jobs, archived jobs, project photos, and right-of-way information for permitting. The
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proposals server contains information acquired prior to a project obtaining a job number and is
organized by contracting company, year, and then client. Once a job number is assigned it is not
uncommon for the information to be copied to the current jobs server. Files are organized by
client and then job number but users must have a license to access the files as well as set up a
client work area and populate files to search, view, or edit them because revision control
software (SOS) is used. No one computer has all client work areas created and files populated
and space requirements prevent this so it is not possible to do a single search of everything on the
current jobs server. Files exist on the current jobs server until they are moved to the archived
jobs server which may be long after the job has been closed. The archived jobs server is also
organized by client and then job number and contains files moved from the current jobs, project
photos, and right-of-way servers. The project photos and right-of-way servers are also organized
by client and then job number and are separate from the current jobs server because they do not
require revision control software. Project photos are organized in dated directories but
frequently have no additional labeling or descriptive file names which makes searching difficult.

Other sources where job data may be stored include Google Drive, Dropbox, and other
company servers (such as one for SCADA). Most of these sources are not accessible to most
employees and the data will likely not be archived if it is not added to one of the main servers.
Also, a lot of project information is still obtained through word of mouth but as the company
grows it is not uncommon for employees of one department to not know employees of another
department. As individuals leave the company this information is frequently lost.

Problems with the current system include access to data, accuracy of data, and usefulness
of data. Accessing the data may require the user to look in multiple locations and it is common

to have duplicate and possibly conflicting information throughout the system. Users must know
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the job number and client to access most of the data. No one regularly monitors the data to
ensure accuracy so it is not uncommon to find inconsistencies in file and project names and
missing data. Some data has no standard location in the current system so created documents
such as lessons learned are frequently not stored with the project data. | frequently need to
access data for previous projects that | have worked on which typically involves opening
multiple windows for various clients on both the current jobs and archived jobs servers until |
locate the desired information. The inability to easily answer simple questions such as “What
jobs have we completed in a specified location,” “What jobs have we used this equipment on
before,” or “What types of projects has the company done” indicates that accessing data in the
current system is failing to meet the needs of employees in a timely and cost-effective manner.

This project is my attempt to combat some of the problems with the current system.
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Literature Review

I conducted a literature review of multiple websites to help determine the design for the
new site and to determine what approaches others have taken in the past. The sample sites could
loosely be broken down into two broad categories — individual feature maps and project maps.
An example of an individual feature map for a transmission line would be one where you could
click on the individual poles and obtain data specific to that pole (Bonneville Power
Administration, 2015) while a transmission project map would simply allow you to click on the
entire transmission line and obtain project level data (EIA, 2015). A project map is what | was
interested in creating, with the ability to input data for individual poles but not clickable features
for individual poles.

There was also a multitude of ways the sample sites displayed both map and non-map
data. Some sites used points and lines to display map data (WFRC, 2015) while others used
polygons or varied based on the zoom level (Bonneville Power Administration, 2015). For my
site | believed points for single locations like substations and power plants, lines for distribution
and transmission lines, and polygons for study areas were sufficient. The sample sites also
displayed non-map data in various ways including clickable entities (most sites), drop-down
menus (Synbio Consulting, 2015), check boxes (NYCEDC, 2015), radio buttons (Pennsylvania
Department of Transportation, 2015), and clickable lists (Montgomery County, MD., 2015). It
was clear that some sites were more effective than others with keeping the map as the main focus
for the site and allowing the user to easily display the data which | was hoping to achieve with
my own site.

I envisioned a map with a combination of filters for displaying data. When the user

hovered over a feature it would display the facility name. When a feature was clicked it would
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display a clickable list of all of the projects that were completed at that location and allow the
user to get project-specific information by clicking on the project link. Drop-down menus would
allow quick access to projects associated with specified fields such as location, client, project
manager, or job number. Users would have the ability to search the site to quickly locate
information. | also wanted to implement a clickable project list that would list all of the
displayed projects. Many sites gave the user the choice of multiple base maps which I saw value
in. The vision for my site was not based on a single example site but a compilation of

components from multiple sites.



USING GIS TO MAKE PROJECT DATA MORE ACCESSIBLE 8

Application Development

In order to combat some of the problems with the current data storage system | developed
a structured means of inputting and storing relevant project information that is robust,
searchable, and reproducible. I accomplished this through the use of five specific aims —
identifying relevant project information, developing a procedure to normalize data, developing
and testing a relational database and testing the dataset, developing a system for data entry, and
designing a user interface.
Relevant Project Information

Determining what data to collect based on its usefulness and availability was an
important first step. ESG recently implemented the use of project creation and project closure
forms to capture specific information from project managers when jobs were opened or closed
(Appendix A). These forms became a valuable source of information and defined what basic
project data would be easily obtainable. Additional data deemed essential or desirable was also
included in relevant project information which was broken down into the following categories:
projects, people, companies, dates, locations, major components, and documents. Contents of

each category are listed below.

Projects

e Job Number

Final Budget

Explanation of Difference in Original and

Job Name Final Budgets

Completion on Schedule (Y/N),
Explanation if Not

Contract Type

State Job (Y/N)
Federal Job (Y/N)

Deliverables

Project Description (at Closure)

Type of Work e Work Description (at Creation)

Original Budget e Additional Information (at Creation)
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People e City
e Project Manager e State
e Client Contact e Zip
e Contact Email e Country
e Contact Phone e County
Companies e Description
e Client Major Components
e Prime Contractor e Component Name
e ESG Company e Manufacturer (If Applicable)
e Internal Subcontractors e Description
Dates e Lessons Learned
e Event e Link to Document
e Date Documents
Locations e File Title
e Shapefile (point, polyline, or polygon) e Link
e Location Name e Associated Component (If Applicable)
e Address e Description

There is a great deal of variability among projects so some projects will have very little
data to include while others will need to be narrowed down to include just the appropriate data
for this application. Projects will require a geographic tie and must be non-active so only
timeless information is entered into the system. Locations such as power plants and substations
would be displayed as points, transmission and distribution lines would be displayed as lines, and
larger areas such as study areas would be displayed as polygons. The points, lines, and polygons
will be for individual facilities (not projects) to avoid overlapping records and to create a

geographic tie between projects that occur at the same location. Major components can be used
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to capture some of the variability among projects and may include items such as equipment,
poles/structures, parcels, conductor, foundations, communications, subcontractors, existing
utilities, or special designs such as avalanche design. Examples of documents that might be
worth incorporating include reports, photos, drawings, lessons learned, proposals, material cut
sheets, and plats.

Data Normalization/Data Integrity

After establishing relevant project information, | developed a database design that
incorporated both normalization and data integrity. The contact and location tables were created
as separate tables from the main project table and do not use the job number to tie them to the
project table in order to eliminate the amount of duplicate information being stored (many client
contacts are the same for multiple jobs and many jobs take place in the same location). Multiple
jobs might also use the same components; however | decided not to combine components from
multiple jobs because part numbers change over time and records may still contain project
specific information such as lessons learned. The creation of separate tables for component,
dates, link, project location, and type of work allow multiple records to be captured for a single
job without the need for additional columns.

I constructed a data dictionary to define the information being collected and relationships
among the data (Appendix B). All of the data for projects, people, and companies will likely
come directly from the job creation and closure forms which each have instructions defining
what should be entered in each of the fields. In the future, data collection for the job creation
and closure forms could be improved by switching to an online form format that constrained
additional data and would necessitate all required fields be completed before the form could be

submitted. Right now data verification is mostly done manually and individuals reject forms that



USING GIS TO MAKE PROJECT DATA MORE ACCESSIBLE 11

are not completed. The data for dates, locations, components, and documents will be pulled
from various sources so defining these fields is even more important. In the future it would be
helpful to collect some of this additional information at the time of job creation and/or closure
such as specific project locations (currently only city, county, and state are collected).

Two additional timestamp columns were added to each of the tables to record when each
record was initially created and last modified. This information can be used for tracking the data

entry process and may prove helpful for accessing the accuracy of the data.

Relational Database

MySQL was used for the relational database which contains eight main tables including
project, contact, dates, location, project location, component, link, and type of work. Most of the
tables (all of them except contact and location) contain the project job number which ties them
together. The contact table is tied to the project table using the contact’s first and last name
fields (a separate table was created to avoid duplication of the associated contact data). The
location table is tied to the project location table using the location name field. Separating these
tables eliminates the duplication of location data while allowing multiple locations to be
associated with a single project when applicable. The dates, project location, component, link,
and type of work tables were all created as separate tables from the project table to allow for the
variability among projects and incorporate the flexibility of adding zero (or one for project
location) to multiple records for each project. | also created multiple import tables to temporarily
house data and simplify the data entry process.
Data Entry

The geometry data (points, polylines, and polygons) is stored in shapefiles along with

location names as shown in Figure 1, while the remaining data is stored in database tables.
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Location names provide the link between the shapefiles and database tables. Geometry data is

entered manually using ArcMap.

- B R D @ X

FID | Shape* Name lat long

» 0] Point Pogo Mine -144.94 64.45
1 | Point Glennallen Pump Station 11 -145.4799 | 62.0868

2 | Point Shemya 1741124 | 52.7228

3 | Point Unalaska Powerhouse -166.5291| S3.875

4 | Point Swan Lake Power Plant -131.6778| 55.3633

S | Point Tyee Power Plant -131.7227 | 56.3148

6 | Point Fort Greely Power Plant -145.716| 63.9736

7 | Point Postmark Substation -150.0029| 61.2003

8 | Point Challis -114.2317 | 44.5046

| B

1o (0 out of 9 Selected)

Figure 1. Point shapefile attribute table
A significant amount of the data is pulled directly from the job creation and closure forms
which are in Excel format. A new sheet is created within the Excel forms file and formulas and
functions are used to populate the included fields as shown in Figure 2. This example shows the

project manager’s name being retrieved from the job closure form and split into first and last

name.
G2 v j = IF{"Job Closure Form'lE22=0,"" LEFT{'Job Closure Form'|E22FIND{" ",'Job Closure Form'lE22,1)-1)) ~
A B C D E F G H =

1 |job_no job_name client_name esg_comp prime_name int_subs proj mngr first proj_mngr_last

2 |15r02?3 Feeder 5 - Express Tie Engineering Doyon Utilities Inc. ESG None w|llaarns

3 | -
¢« ¢ .. Instructions- Job Closure Form Job Creation Form Job Closure ... (# ‘ »

Ready B B & - ] + 100%

Figure 2. Implementing Excel formulas/functions to pull data from job creation/closure forms
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Data that is not provided on the job creation and closure forms such as location data must be

entered manually as shown in Figure 3.

A B C D E F G H L J

1 |id job_no loc_name loc_notes prj_loc_notes address city county state zip

2 15-0399 Swan Lake Power Plant Ketchikan Alaska 99901
3 15-0399 Tyee Power Plant Wrangell Alaska 99929
4 15-0372 Pogo Mine Alaska

3 15-0363 Glennallen Pump Station 11 Glennallen Alaska 99588
6 15-0304 Unalaska Powerhouse RR 2 E Pointe Loop Rd. Unalaska Alaska 99685
7 15-0280 Shemya Alaska 98736
8 15-0273 FGA Feeder 5 Express Tie Feeder Fort Greely Alaska 99731
9 15-0273 Fort Greely Power Plant Fort Greely Alaska 99731

Figure 3. Manual entry of location data

Once the data is entered in Excel, it is saved as a comma-separated values (csv) file and loaded
into the MySQL database using the MySQL console. The data is initially imported into
temporary import tables and then the applicable tables are populated from the data in the import
tables. Data integrity and quality are checked throughout the data entry process. Starting with
the most recent non-active projects and working backwards would be a good approach for
initially getting all of the desired projects into the system. Older projects will not have job
creation and closure forms to pull data from.
User Interface

When a user first accesses the site the user is presented with a map-based web application
built using the Google Maps Application Programming Interface (API), an empty table, and two
buttons with options to “Show All Jobs” or “Select Job Criteria” as shown in Figure 4. The
“Show All Jobs” option displays all of the point, polyline, and polygon location data currently
saved within the system (in shapefile format) and tabular data for job number, job name, location

name, client, project manager, and state (saved in MySQL).
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Figure 4. Initial default page for user interface

The “Select Job Criteria” option displays a dialog with combo boxes and text boxes as
shown in Figure 5. The user can choose a single job based on job number or choose jobs that
meet the specified criteria for project manager, client, client contact, prime contractor, ESG
company, location name, type of work, state, city, contract type, state job (Yes/No), federal job
(‘Yes/No), project component, manufacturer, file title, and text searches for project and work
description, component description, component lessons learned, and file description. Each
combo box is populated with a list of values from the database and the user has the option to type
his/her selection for quicker completion. The city combo box list is not populated until a state is

selected.
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Select Job Number or Job Criteria (X |

Job Number:

Submut
Project Manager: State Job:
Client: Federal Job:
Client Contact: Search Project & Work Desc.:
Prime Contractor: Project Component
ESG Company Search Component Desc.:
Location Name: Search Component Lessons Leamed
Type of Work Manufacturer
State: File Title:
City (Enter State First): Search File Desc.:

Contract Type:

Submuat

Figure 5. Dialog box for selecting job criteria

Once a user completes his/her selection and clicks the submit button the results are
displayed as shown in Figure 6. In addition to the map showing the points, polylines, and/or
polygons and the populated table, just above the table the site also displays what job filters were

selected.
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g o e T

Figure 6. Selection using job criteria

If no jobs match the selected criteria a dialog is displayed with the text “No Matching Records.”

as shown in Figure 7. The user must close this dialog before proceeding.

Job Search

No Matching Records

Figure 7. Dialog for no matching records for job criteria selection

When a user hovers over a location, the location name is displayed as shown in Figure 8.
When a user clicks a location or a row in the table, job specific information is displayed on an
info window which includes job number, client, project manager, state, and job name as well as a
button for displaying additional project data. If there is data for more than one job for a single

location, then multiple jobs are displayed in the info window as shown in Figure 9.
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Figure 8. Display of location name when hovered over location

ob= 15-1234
Clent: Alaska Electric Utiliry
- Smith. John
rate Alaska
y name: AEU Generator 3 Install
Project Data
sb= 16-3678
t- Alaska Electric Utility
20 Smith, John
tate: Alaska
ame AEL Generator 4 Instal
Project Data

Figure 9. Info window of job specific information when location is clicked

When a user clicks on a “Project Data” button an accordion style dialog box appears

17

displaying even more job specific information as shown in Figure 10. There are accordion tabs

for general project information, companies and contacts, location(s), budget and schedule,

descriptions, dates, components, and links. It is designed to only show the tabs and information

on the tabs that are available (not null) for the specified job so what is displayed will vary from

job to job.
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Project Data

Job#: 15-0399
Job Name: Infrared Scans
Client Name: Southeast Alaska Power Agency
Project Manager: John Smith
Contract Type: Firm Fixed Pnice
State Job?7: N
Federal Job?: N

Type of Work: Maintenance Testing

Companies & Contacts

Location: Swan Lake Power Plant
Location: Tvee Power Plant
Budget & Schedule

Descriptions

Dates

Figure 10. Accordion style dialog of job information shown when project data button is clicked

The general project information may include job number, job name, client name, project
manager, contract type, state job (Y/N), federal job (Y/N), and type of work. The companies and
contacts tab may include prime contractor, ESG company, project manager, internal subs, client
name, client contact, contact email, and contact phone (up to two phone numbers). A location
tab will be displayed for all project locations and may include location name, address, city, state,
zip, country, county, and description. The budget and schedule tab may include original budget,

final budget, explanation of difference in budgets, whether or not the job was completed on
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schedule, and an explanation of why not. The descriptions tab may include deliverables, project
description at job closure, work description at job creation, and additional information at job
creation. If dates were entered for a job they will be displayed in a table including events and
dates as shown in Figure 11. The components tab may include the component name,
manufacturer, description, lessons learned, and links to files as shown in Figure 12. The links

tab may include file title, link, associated component, and description.

Eveat Date

Project Creation Form 2015-05-23
Prnime Contract Award 2015-05-20
Estimated Project Start 2015-05-26
Project Start 2015-05-30
Estimated Completion 2016-04-15
Completion 2016-05-15
Project Closure Form 2016-05-23

Figure 11. Dates table in accordion style dialog

Components

Fabricated Steel, Termination Structure -
Manufacturer: V & S Schuler
Descnption: Fabncated Steel, Temunation Structure, V & S Schuler, Type AFTS
Insulator, Post, 650 kV BIL
Manufacturer: Ohio Brass
Descnption: Insulator, Post, 650 kV BIL, Ohio Brass'232338.3001
Power Transformer, 138 kV/12.5 kV, 10/12/14 MVA
Manufacturer: Waukesha
Descnption: Power Transformer, 138 kEV/12.5 kV, 10/12/14 MVA, Waukesha

Photo - Power Transformer 138 V1

Links

Figure 12. Components tab in accordion style dialog
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Code Overview

Early on | decided against using dedicated web mapping software such as ArcGIS Server
to build my site and instead took advantage of software, much of it free and open-source, that
would not incur new costs for my company. This resulted in a clunkier, more piecemeal
assembly but I was able to accomplish what | set out to do without any additional software
expenses. The software products I used include MySQL for the database, PHP for the server
scripting language, Apache for the web server software, and Windows 7 for the operating system
(the site will be run on a Linux server once implemented). Shapefiles were used for the storage
of geometry data in order to simplify data entry. The Google Maps API was used for the
mapping portion of the site. jQuery (a JavaScript library) was also used for some of the coding
and jQuery EasyUl was used for some of the graphical user interface (GUI) elements. The site is
intended to be an intranet site that is only accessible to ESG employees.

The code consists of the main html file (Appendix C), which calls on 18 php files — one
for getting location and table data for selected locations (Appendix D), one for getting project
data for the accordion dialog (Appendix E), and 16 for populating the combo box lists (Appendix
F). Roughly the first 379 lines of the html file are written in HTML while the remainder of the
file is primarily JavaScript. The HTML portion of the code mainly defines the layout and styles
for the site and provides links to required libraries for jQuery, jQuery EasyUl, Google Maps API,
and a marker label used when hovering over polylines and polygons. All of the libraries are
stored locally with the exception of the Google Maps API (Google’s Terms of Service prohibit

it) but the jQuery library is only accessed locally if the website cannot be accessed.
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The JavaScript portion of the code starts by declaring global variables (lines 380-390).
Combo box values are validated in lines 392-458 and the bulk of the rest of the file (lines 460-
1081) consists of 27 functions.

When the site first loads the initMap function is run which creates the map and loads in
the shp and dbf files for the shapefiles. The initMap function calls on four other functions
(shpLoad, shpLoadError, dbfLoad, and dbfLoadError) for loading the shapefiles and two of these
functions call on the reorder function to put the files back in the correct sequence. The shpLoad
and dbfLoad functions were borrowed from the Penn State GIS Mashups course (GEOG 863)
and were originally adapted from a Google example. The data loading for the shp and dbf files
is done asynchronously so the reorder function ensures that the correct shp file (geometry data) is
matched up with the correct dbf file (tabular data).

Once the map is loaded the user can either select the “Show All Jobs” button or the
“Select Job Criteria” button. If the “Show All Jobs” button is selected the clearFilterList and
render functions are run. The clearFilterList function will clear the filter text if job criteria were
previously selected. The render function initiates the showLoading function which lets the user
know the requested map is still loading and the clearMap function, which clears the info
windows, table, and locations for previous selections. The get_location.php script is called on to
run a query for all jobs and returns the results. The info window is defined and the points,
polylines, polygons, and table are added to the map using the addToSidebar, createMarkers,
createLines, and createPolys functions. Additional functions are needed for the creation of the
polylines and polygons (pathToArray, makePolyline, and makePolygon) and markers are also
added at this time for location name labels for polylines and polygons. The addToSidebar

function sets up a listener for clicks on the table and opens the appropriate map info window in
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the event such a click happens. Likewise, createMarkers, createLines, and createPolys set up
listeners for clicks on the map features themselves and open the appropriate info window. The
getLineMidpoint and getBoundsForPoly functions are called on to determine info window
positions for polylines and polygons. Finally, the hideLoading function is called to hide the
notification for the user that the map is loading.

If the user displays an info window (by clicking a location or a table row) he/she has the
option of clicking the “Project Data” button. When clicked the get_job_info.php script runs a
query using the job number and returns the job specific data. The openDialog function is also
called on to open the Project Data accordion dialog.

If the “Select Job Criteria” button is selected, the “Select Job Number or Job Criteria”
dialog is opened. All but the city combo box lists are populated in the HTML portion of the code
by calling on the 15 php list scripts. The city combo box list is populated when a state is selected
and cleared if the dialog box is closed. Clicking on a submit button (there are two in the dialog)
initiates the process function. The process function gets the user-entered values and passes them
to the render function. The project manager and client contact values must both be split into two
variables because first and last names are stored in separate fields in the database. The filter list
is also created in the process function for displaying the user’s selection. The field names are
used for this but the underscores are replaced with spaces and the titleCase function is used to
capitalize the first letter of each word in the field name. The clearLists function is called to clear
all of the combo box and text box values. The render function goes through the same steps as
above when the “Show All Jobs” button was selected except this time the query uses the user-

entered values from the process function and compares them to the database values returning



USING GIS TO MAKE PROJECT DATA MORE ACCESSIBLE 23

only the matching records. If there are no matching records the “No Matching Records.” dialog

is opened.
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Assessment of the New Site and Future Developments

It is a struggle to answer these simple questions with the current system: “What jobs have
we completed in a specified location,” “What jobs have we used this equipment on before,” or
“What types of projects has the company done.” To answer the first question with the current
system, | would likely do a search of the job list spreadsheet for the location name or search
under clients that might do work in the specified area. With the new site the locations are visible
on the map or a user can search by location name, state, city, keyword in the project description,
or job name. For tracking down a job using a specified piece of equipment in the current system
it would likely require previous knowledge if the equipment name was not part of the job name.
In the new site a user can search by component name, manufacturer, job name or do a keyword
search of the project description or component description. For determining what types of
projects have been completed in the current system, | would again likely rely heavily on the job
names. The new site allows a user to search by job name, type of work, and keyword searches
but also houses all of the data in a single location for easy access. While the current system
requires accessing data from multiple locations and relies on descriptive job names and previous
knowledge, the new site strives to bring the relevant information into a centralized location and
provide many search options for quickly accessing the data. Before the app, | would have to
look in multiple client directories on both the current jobs and archived jobs servers for the
desired information. Using the app, | can find the information by going to a single location and
searching by project manager, component name, keyword, or other searchable features.

In the future I would like to improve on both the data entry process and the user interface.
It would be advantageous to have additional information collected at the time of job creation or

closure from the project manager to decrease the time required for data collection. The
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additional information I would want to request from project managers includes project locations,
lessons learned, significant project dates, major project components, and significant project
documents. The inclusion of this information would give users a better idea of what the project
involved and allow it to be collected from the individual overseeing the project upon completion
of that project. In addition, creating online forms for job creation and closure could allow the
data to be fed directly into the database making the data entry process much more automated.
When the site is made accessible to employees it will be useful to make improvements to
the user interface based on user input. It is likely that different users (engineers, project
managers, administrators, etc.) would be accessing the site for a multitude of reasons (searching
data for a specific or similar job, proposal writing, getting an overview of jobs completed, etc.)
and might find it useful to include additional information or make changes to how the data is
presented. Requesting this information from users and implementing it when possible and
appropriate could better suit the site to users’ needs. Expanding the site to be accessible to
current clients and potential future clients is another prospective future development that could

likely be accomplished through minimal changes to the internal site.
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Appendix B

Data Dictionary

Table B1. Definitions for Project Database Table by Field Name

Name Type Description
*id int(10) Unique ID for the record (auto increment)
*job_no char(7) ESG job number (##-###)
job_name varchar(255) | Full project name (no acronyms)
client_name varchar(50) Client name
esg_comp char(3) ESG contract holding company (D&L, EPC, EPS, MBI, PBI, SEI)
prime_name varchar(50) Name of prime contractor (ESG for EPC, EPS, MBI, etc.)
int_subs varchar(50) Internal subcontractors (EPC, EPS, MBI, etc.)
pm_first varchar(50) ESG project manager first name
pm_last varchar(50) ESG project manager last name
contact_first varchar(50) Client contact first name
contact_last varchar(50) Client contact last name
state_job varchar(1) Is a state job (Y for yes, N for no, null for unknown)
fed_job varchar(1) Is a federal job (Y for yes, N for no, null for unknown)
contract_type varchar(25) Contract type (Time and Materials, Firm Fixed Price, or Unit

org_budget
fin_budget
budget_exp

schedule_exp

deliverables

decimal(12,2)
decimal(12,2)
varchar(500)
varchar(500)

varchar(8000)

Price)

Original contract budget

Final contract budget

Explanation of difference in budget

Project completed on schedule (Yes or No) and explanation of why
not

Project deliverables provided to the client (drawings,
specifications, etc.)
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proj_desc_clos
work_desc_crea

add_info_crea

notes
created
modified

* Required field

varchar(8000) | Project description narrative from project closure form
varchar(8000) = Description of work being performed from job creation form

varchar(8000) = Additional information from job creation form (not always

applicable)
varchar(8000) = Project notes (not displayed in user interface)
timestamp Time of creation (current time default)
timestamp Time of last modification (null default)

Table B2. Definitions for Contact Database Table by Field Name

Name Type Description
*id int(10) Unique ID for the record (auto increment)
*first_name varchar(50) Contact first name
*last_name varchar(50) Contact last name
*comp_name varchar(50) Company name (matches client_name in project table)

contact_phonel
contact_phone2
contact_email
notes

created
modified

* Required field

varchar(25) Contact phone number 1

varchar(25) Contact phone number 2

varchar(50) Contact email address

varchar(8000) = Contact notes (not displayed in user interface)
timestamp Time of creation (current time default)

timestamp Time of last modification (null default)
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Table B3. Definitions for Dates Database Table by Field Name

Name Type Description
*id int(10) Unique ID for the record (auto increment)
*job_no char(7) ESG job number (##-####)
*event varchar(50) Event name
*event_date date Date of event (YYYY-MM-DD)
notes varchar(8000) ' Date notes (not displayed in user interface)
created timestamp Time of creation (current time default)
modified timestamp Time of last modification (null default)

* Required field

Table B4. Definitions for Location Database Table by Field Name

Name Type Description
*id int(10) Unique ID for the record (auto increment)
*name varchar(50) Location/facility name (where the work is being done for)
address varchar(255) | Address (where the work is being done for)
city varchar(50) City (where the work is being done for)
county varchar(50) County (where the work is being done for)
state varchar(50) State (where the work is being done for)
zip varchar(16) Zip (where the work is being done for)
country varchar(50) Country (where the work is being done for)
description varchar(8000) = Description of location (where the work is being done for)
notes varchar(8000) = Location notes (not displayed in user interface)
created timestamp Time of creation (current time default)
modified timestamp Time of last modification (null default)

* Required field
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Table B5. Definitions for Project Location Database Table by Field Name

Name Type Description

*id int(10) Unique ID for the record (auto increment)

*job_no char(7) ESG job number (##-####)

*name varchar(50) Location/facility name (matches name in location table)

*no_pt tinyint(4) Number of point locations for job (not displayed but needed for
code)

*no_line tinyint(4) Number of polyline locations for job (not displayed but needed for
code)

*no_poly tinyint(4) Number of polygon locations for job (not displayed but needed for
code)

notes varchar(8000) @ Project location notes (not displayed in user interface)

created timestamp Time of creation (current time default)

modified timestamp Time of last modification (null default)

* Required field

Table B6. Definitions for Component Database Table by Field Name

Name Type Description
*id int(10) Unique ID for the record (auto increment)
*job_no char(7) ESG job number (##-####)
*component varchar(50) Name of component

manufacturer varchar(50) Manufacturer (if applicable)

component_desc = varchar(8000) | Description of component

lessons varchar(8000) ' Lessons learned regarding component (good and/or bad)
created timestamp Time of creation (current time default)
modified timestamp Time of last modification (null default)

* Required field
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Table B7. Definitions for Link Database Table by Field Name

Name Type Description
*id int(10) Unique ID for the record (auto increment)
*job_no char(7) ESG job number (##-####)
*file_title varchar(50) Title for file
*link varchar(8000) | File name with job number as prefix (ex: ##-####_xfmr.pdf)
file_desc varchar(8000) ' Description of file
component2 varchar(50) Name of component (if applicable) (matches component in
component table) (component2 for easier coding)
created timestamp Time of creation (current time default)
modified timestamp Time of last modification (null default)

* Required field

Table B8. Definitions for Type of Work Database Table by Field Name

Name Type Description
*id int(10) Unique ID for the record (auto increment)
*job_no char(7) ESG job number (##-####)

*work_type varchar(50) Type of work (Studies, SCADA, Electrical Engineering,
Mechanical Engineering, Construction, Maintenance/Testing,

Other (specified))
notes varchar(8000) = Type of work notes (not displayed in user interface)
created timestamp Time of creation (current time default)
modified timestamp Time of last modification (null default)

* Required field
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Appendix C

HTML Code

] <!doctype html>
2 <html>
3 <head>
4 <meta charset="utf-8">
<title>ESG Projects</title>
<link rel="stylesheet" type="text/css" href="../jquery-easyui/themes/default/easyui.css">
] <style type="text/css">
8 html { height: 100% }
) body { height: 100%; margin: Opx; padding: Opx }
#map { height: 100% }
11 input[type=button] { margin: 5px }
12 #sidebar { width: 90% }
13 #msg { font-size: large }

.labels {
color: black;
background-color: #FFFFEQ;

18 font-family: "Arial", sans-serif;
font-size: 10px;
20 text-align: center;
21 border: 1lpx solid black;
22 white-space: nowrap;
23 }
24 </style>
25
26 <script
src="https://ajax.googleapis.com/ajax/libs/jquery/1.11.3/jquery.min.js"></script>
27 <script>
if (!'window.jQuery) document.write('<s " 1ery- 3 ">< =) ;
</script>
<script type="text/javascript" src="../jquery-easyui/jquery.easyui.min.js"></script>
<script src="https://maps.googleapis.com/maps/api/js"></script>
32 <script src="markerwithlabel packed.js"></script>
</head>

<body class="easyui-layout">
<div id="map" data-options="region:'center', split:true"></div>
<div id="dlg" class="easyui-dialog" title="Select Job Number or Job Criteria"
closed="true" style="width:450px;padding:10px"
38 data-options="iconCls: 'icon-save',
39 onClose: function() {
$('#frmFilters') .form('clear');
cityList('"');
42 pr o>

<form id="frmFilters">
<div id="dlgLayout" class="easyui-layout" data-options="£fit:true"
style="height:519px">
<div data-options="region: 'north'" style="padding:10px">

48 <div style="margin-bottom:2px">

¢ <div>Job Number:</div>
<input id="job_neo" class="easyui-combobox" style="width:325px"
data-options="
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valueField: 'id',
textField: 'text',

url: 'get_ job list.php',
loadFilter: function(data) {

var opts = $(this).combobox('options');

var emptyRow = {};
emptyRow[opts.valueField] = '';
emptyRow[opts. textField] = '&nbsp;';
data.unshift (emptyRow) ;
return data;

o

<a href="javascript:void(0)" class="easyui-linkbutton"
style="text-align:center" onclick="process()">Submit</a>

</div>

</div>

<div style="margin-bottom:Zpx">
<div>Project Manager:</div>

<div data-options="region:'west'" style="width:210px;padding:10px">

<input id="proj_mngr" class="easyui-combobox" data-options="

valueField: 'id',

textField: 'text',

url: 'get pm list.php',

loadFilter: function(data) {
var opts = $(this) .combobox ('options') ;
var emptyRow = {};
emptyRow[opts.valueField] = '';
emptyRow[opts.textField] = '&nbsp;';
data.unshift (emptyRow) ;
return data;

}r

</div>

<div style="margin-bottom:2px">
<div>Client:</div>
<input id="client name" class="easyui-combobox"
valueField: 'id',
textField: 'text',
url: 'get_ client list.php’,
loadFilter: function(data) {
var opts = $(this) .combobox ('options') ;
var emptyRow = {};
emptyRow[opts.valueField] = '';
emptyRow[opts.textField] = '&nbsp;';
data.unshift (emptyRow) ;
return data;
>
</div>

<div style="margin-bottom:2px">
<div>Client Contact:</div>

data-options="

<input id="contact" class="easyui-combobox" data-cptions="

37
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104 valueField: 'id',

105 textField: 'text',

10¢ url: 'get contact list.php',
107 loadFilter: function(data) {

108 var opts = $(this).combobox('options') ;
109 var emptyRow = {};
emptyRow[opts.valueField] = '';

111 emptyRow[opts. textField] = '&nbsp;';
112 data.unshift (emptyRow) ;
13 return data;
114 }r>
</div>

<div style="margin-bottom:2Zpx">
118 <div>Prime Contractor:</div>
119 <input id="prime name" class="easyui-combobox" data-options="
valueField: 'id',
textField: 'text',
url: 'get prime list.php',
123 loadFilter: function(data) {
24 var opts = $(this) .combobox('options') ;
125 var emptyRow = {};
126 emptyRow[opts.valueField] = '';
127 emptyRow[opts.textField] = '&nbsp;';
128 data.unshift (emptyRow) ;

29 return data;
130 | 2
131 </div>

133 <div style="margin-bottom:2px">

134 <div>ESG Company:</div>

135 <input id="esg_comp" class="easyui-combobox" data-cptions="
136 valueField: 'id',

137 textField: 'text',

138 url: 'get_esg_comp_list.php',
139 loadFilter: function (data) {
140 var opts = $(this).combobox ('options') ;

141 var emptyRow = {};
emptyRow[opts.valueField] = '';
emptyRow[opts.textField] = 'é&nbsp;';
data.unshift (emptyRow) ;

return data;

b
</div>

149 <div style="margin-bottom:2Zpx">
150 <div>Location Name:</div>
151 <input id="loc_name" class="easyui-combobox" data-options="

152 valueField: 'id',
153 textField: 'text',
154 url: 'get_loc name list.php',

155 loadFilter: function(data) {
156 var opts = $(this).combobox ('options') ;
157 var emptyRow = {};

38



USING GIS TO MAKE PROJECT DATA MORE ACCESSIBLE 39

</div>

}rs

emptyRow [opts.valueField] = '';
emptyRow[opts. textField] = '&nbsp;';
data.unshift (emptyRow) ;

return data;

<div style="margin-bottom:2px">

<div>Type of Work:</div>

<input id="work_ type" class="easyui-combobox" data-options="
valueField: 'id',
textField: 'text',

</div>

arl:

'get_work_ type list.php',

loadFilter: function(data) {

}rs

var opts = $(this) .combobox ('options') ;
var emptyRow = {};
emptyRow[opts.valueField] = '';
emptyRow[opts. textField] = '&nbsp;';
data.unshift (emptyRow) ;

return data;

<div style="margin-bottom:2px">
<div>State:</div>
<input id="state" class="easyui-combobox" data-options="

</div>

valueField: 'id',

textField: 'text',

url: 'get state list.php',

onSelect: function(rec){cityList(rec.id)},

loadFilter: function(data) {
var opts = $(this).combobox ('options');
var emptyRow = {};
emptyRow[opts.valueField] = '';
emptyRow [opts.textField] = '&nbsp;';
data.unshift (emptyRow) ;
return data;

P>

<div id="eityDiv" style="margin-bottom:2px">
<div>City (Enter State First):</div>
<input id="city" class="easyui-combobox" data-cptions="
valueField: 'id',
textField: 'text',
loadFilter:function(data) {

</div>

>

var opts = $(this) .combobox('options');
var emptyRow = {};
emptyRow[opts.valueField] = '';
emptyRow[opts. textField] = '&nbsp;';
data.unshift (emptyRow) ;

return data;
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<div style="margin-bottom:2Zpx">

214 <div>Contract Type:</div>

215 <input id="contract_type" class="easyui-combobox" data-options="
216 valueField: 'id’',

textField: 'text',

url: 'get_contract_ type_ list.php',

19 loadFilter: function (data) {

0 var opts = $(this).combobox ('options') ;
var emptyRow = {};
emptyRow[opts.valueField] = '';

223 emptyRow[opts.textField] = '&nbsp;';
224 data.unshift (emptyRow) ;
return data;

)II)
27 </div>
228

£29 </div>

<div data-options="region:'center'" style="padding:10px">

<div style="margin-bottom:2px">
<div>State Job:</div>
<input id="state_job" class="easyui-combobox" data-options="
valueField: 'id',
textField: 'text'

r

url: 'get_ state job_list.php',

239 loadFilter: function(data) {

240 var opts = $(this).combobox ('options') ;
11 var emptyRow = {};

emptyRow[opts.valueField] = '';

emptyRow[opts.textField] = 'é&nbsp;';

data.unshift (emptyRow) ;

return data;

246 }r>
247 </div>

249 <div style="margin-bottom:2px">

250 <div>Federal Job:</div>

51 <input id="fed job" class="easyui-combobox" data-options="
valueField: 'id',

253 textField: 'text',

54 url: 'get fed job list.php',

loadFilter: function(data) {
var opts = $(this).combobox ('options');
var emptyRow = {};
emptyRow[opts.valueField] = '';
emptyRow[opts.textField] = 'é&nbsp;':;
data.unshift (emptyRow) ;
return data;

Jrs

</div>

<div style="margin-bottom:2px">
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266 <div>Search Project &amp,; Work Desc.:</div>
26 <input class="easyui-textbox" id = "proj_desc" name="search">
268 </div>

<div style="margin-bottom:2px">
<div>Project Component:</div>
<input id="component" class="easyui-combobox" data-options="
valueField: 'id',
textField: 'text',
5 url: 'get component list.php',
6 loadFilter: function(data) {
var opts = $(this).combobox ('options') ;
78 var emptyRow = {};

J = -l
B oW M e

-J

-]
J

5
2
2
5
2
2
5
£
5
2
5
—_—
2
2
2
2
2

79 emptyRow[opts.valueField] = '';
g0 emptyRow[opts. textField] = 'é&nbsp;';
81 data.unshift (emptyRow) ;
82 return data;
283 | e
284 </div>
28
28 <div style="margin-bottom:Z2px">
28 <div>Search Component Desc.:</div>
288 <input class="easyui-textbox" id = "component_desc" name="search2">
289 </div>
290

N

91 <div style="margin-bottom:2px">

o

<div>Search Component Lessons Learned:</div>
293 <input class="easyui-textbox" id = "lessons" name="search3">
</div>

<div style="margin-bottom:2Zpx">

297 <div>Manufacturer:</div>
29 <input id="manufacturer" class="easyui-combobox" data-options="
299 valueField: 'id',

00 textField: 'text',

1 url: 'get manufacturer list.php',
loadFilter: function(data) {

var opts = $(this) .combobox('options') ;
var emptyRow = {};
emptyRow[opts.valueField] = '';
emptyRow[opts. textField] = '&nbsp;';
data.unshift (emptyRow) ;

return data;

209 }r>
310 </div>

<div style="margin-bottom:2px">
313 <div>File Title:</div>
14 <input id="file title" class="easyui-combobox" data-options="
valueField: 'id',
textField: 'text',
] url: 'get file title list.php',
318 loadFilter: function (data) {
319 var opts = $(this).combobox ('options') ;
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320 var emptyRow = {};

321 emptyRow[opts.valueField] = '';
emptyRow[opts.textField] = '&nbsp;';
data.unshift (emptyRow) ;

return data;

3 c }ll)
</div>

328 <div style="margin-bottom:2px">

<div>Search File Desc.:</div>

<input class="easyui-textbox" id = "file desc" name="searchd4">
</div>

333 </div>

335 <div data-opticns="region:'south'"
style="height:50px;text-align:center;padding:5px">
<a href="javascript:void(0)" class="easyui-linkbutton"
onclick="process () ">Submit</a>
</div>
</div>
</form>

</div>
<div data-options="region:'south',split:true" title="Jobs" style="height:230px;">

44 <fieldset>
<input type="button" id="btnShow" value="Show All Jobs"
onclick="clearFilterList () ;render('get_location.php?job_no=all')" />

w W
N
1

346 <input type="button" id="btnFilter" value="Select Job Criteria"
onclick="$("#dlg') .dialog('open')" />

347 <div id="filters"></div>

348 </fieldset>

349

350 <div id="messageArea'>

351 </div>

353 <table id="sidebar" class="easyui-datagrid" rownumbers="true" sortName="job_no"
sortOrder="asc" remoteSort="false"

354 striped="true" singleSelect="true">

355 <thead>

356 <tr>

357 <th field="job_no" sortable="true">Job No.</th>

358 <th field="layer" hidden="true">Layer</th>

359 <th field="name" sortable="true">Job Name</th>

360 <th field="location" sortable="true">Location</th>
361 <th field="client_name" sortable="true">Client</th>
362 <th field="pmngr" sortable="true">Project Manager</th>
363 <th field="state" sortable="true">State</th>

364 <th field="num" hidden="true">Num</th>

365 </tr>

366 </thead>

367 <tbody>

368 </tbody>
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</table>
</div>

<div id="dlg2" class="easyui-dialog" title="Project Data" closed="true"

style="width:600px;height:500px;padding:10px">
</div>
</div>

<div id="dlg3" class="easyui-dialog" title="Job Search" data-options="meodal:true"

closed="true" style="width:200px;height:75px;padding:10px">
No Matching Records.
</div>
<script src="dbf.js"></script>
<script src="shp.js"></script>
<script type="text/javascript">
var infowindow;

var map;

var job_no="";
var arrShp = []:
var arrDbf = [];

var shpfiles = [];
var mapBounds;
var markers = []
var polylines =
var polygons = [
var shapeTypes;

[1:
1

v

//Validates combobox wvalues entered by user
$.extend($.fn.validatebox.defaults.rules,{
inList:{
validator: function(value,param) {
var ¢ = 5(param[0]);
var opts = c.combobox('options');
var data = c.combobox('getData');
var exists = false;
for(var i=0; i<data.length; i++)({

if (value == datal[i] [opts.textField])({

exists = true;

break;
}
}
return exists;
}l‘
message: 'Invalid Value'
}
H
$('#job no').combobox ({
validType: 'inList ["#] no"]"'
h;
$('#proj_mngr') .combobox ({
validType:'inList["#proj_mngr"]"'
hi
$('#client name') .combobox ({
validType:'inList["#client name™]'
H;

5('#contact') .combobox ({
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421 validType: 'inList["#contact"]'
422 N

423 S$('#prime name') .combobox ({

424 validType:'inList["#prime name"]'
425 N

$('#esg comp') .combobox ({
validType:'inList["#esg comp"]'

b

S('#loc name') .combobox ({
validType: 'inList["#loc name"]'

1)

$('#work ty

e') .combobox ({
validType:'inList["#work type"]'

1)

S('#=tate'").combobox ({
validType:'inList["#state"]"'

I3

$('#city') .combobox ({
validType: 'inList["#city™]"

h:

$('#contract_type').combobox ({
validType: 'inList["#contract type"]'

I3

S('#=tate job').combobox ({
validType:'inList["#state job"]'

H

$('#fed job').combobox ({
validType: 'inList ["#fed job"]'

I3

$5('#component') .combobox ({
validType: 'inList ["#c

1

$('#manufac

nent"]"

urer') .combobox ({

validType:'inList["#manufacturer"]
I3
S('#file title').combobox({
validType: 'inList["#file title"]'
1)

//Creates the map, loads in the SHP and DBF files
function initMap() {
markers = [];
polylines = [];
polygons = [];
shapeTypes = new Array(}:
shapeTypes[1] = "Point";
shapeTypes[3] rlir
68 shapeTypes[5] Po n"
map = new google.maps.Map (document.getElementById('map'), {
zoom: 4,
center: new google.maps.LatLng(63, -165),
mapTypeld: google.maps.MapTypeld.TERRAIN

1)

]
r
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shpfiles = new Array('Point','Polyline','Polygon');

for (var k=0; k < shpfiles.length; k++) {
shpfile = shpfiles[k];
SHPParser.load(shpfile + '.shp', shpload, shploadError);
DBFParser.load(shpfile + '.dbf', dbfload, dbflecadError);

if ('google.maps.Polygon.prototype.getBounds) {
google.maps.Polygon.prototype.getBounds = function() {
var bounds = new google.maps.LatLngBounds();
var paths = this.getPaths();
var path;
for (var p = 0; p < paths.getLength(); p++) {
path = paths.getAt(p):;
for (var i = 0; i < path.getLength(); i++) {
bounds.extend(path.getAt (i)) ;

}

return bounds;

if (!'google.maps.Polyline.prototype.getBounds) {
google.maps.Polyline.prototype.getBounds = function() {
var bounds = new google.maps.LatLngBounds()
var path = this.getPath();
for (var i = 0; i < path.getLength(); i++) {
bounds.extend(path.getAt(i));
}

return bounds;

//Handles the callback from loading SHPParser by assigning the shp to a global
function shpLoad(sh) {
arrShp.push(sh);
if (arrDbf.length == shpfiles.length && arrShp.length == shpfiles.length) {
reorder () ;

//Error handler for shploader
function shploadError() {
window.consocle.log('

file failed tc

//Handles the callback from loading DBFParser by assigning the dbf to a global
function dbfload(db) {

arrDbf.push(db) ;

if (arrDbf.length == shpfiles.length && arrShp.length == shpfiles.length) {
527 reorder () ;
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//Error handler for dbfloader
function dbfloadError() {
console.log('dbf file failed to load');

//Files could be read in out of original sequence; this puts them back

function reorder() {
38 var fixedShp = [];
var fixedDbf = [];

for (var 1 = 0; 1 < shpfiles.length; 1++) {
name = shpfiles[1l];

for (var m = 0; m < arrShp.length; m++) {
shp = arrShp[m];

if (shp.fileName == (name + '.shp')) {
fixedShp[l] = shp;
break;

}

for (var m = 0; m < arrDbf.length; m++) {
dbf = arrDbf[m];

if (dbf.fileName == (name + '.dbf')) {
fixedDbf[l] = dbf;
break;

}

1 arrShp = fixedShp;
56 arrDbf = fixedDbf;

//Populates city list
function citylist (state){

var url = 'get city list.php

state="+state;
, url);

p;? $('#city") .combobox ('relcad

//Gets user entered values and passes them to render function,
function process() {

//Gets user inputed combobox values

job no = $('#job no').combobox('getValue');

in seguence

creates filter list

var client name = encodeURIComponent ($('# _name') .combobox ('getValue'));
var prime_name = encodeURIComponent(S('#prime name').combobox('getValue'));

578 var name = encodeURIComponent($('floc

7! var work_type = encodeURIComponent ($('#v
var state = encodeURIComponent ($('#
181 var city = encodeURIComponent (S('#

e') .combobox (' g

v') .combobox ('get

rk type') .combobox('getValue
ate') .combobox('getValue'));

var contract_type = encodeURICompeonent ($('#contract type').combobox('getValus

var esg_comp = encodeURIComponent($('#esg comp').combobox('getValue')):

"))

46
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var state_job = encodeURIComponent($('#state job').combobox('getValue'));
var fed_job = encodeURIComponent($('#fed job').combobox('getValue'));
var component = encodeURIComponent($('#comp

nent ') .combobox ('getValue'));

var manufacturer = encodeURIComponent ($('#mar urer') .combobox ('getValue

587 var file title = encodeURICompenent($('#7ile Litle').combobox('getValue'));
588 var pm_cont = $('#proj mngr').combobox('getvValue');
589
590 //Splits project manager intc two variables using comma
591 if (pm cont '="") {
592 var res = pm_cont.split(", ");
593 var last = res[0];
594 var first = res[1];
595 } else {
596 var last = "";
597 var first = "";
59 }
599 //Splits client contact into two variables using comma
600 var cnt cont = $('#¢ act') .combobox('getValue');
601 if (cnt_cont '="")
602 var res = cnt_cont.split(", ");
603 var cnt_last = res[0];
604 var cnt_first = res[1];
} else {

var cnt_last = "";
var cnt_first = "";

//Gets user inputed textbox values
var keyword = $('#proj desc').textbox(' J
var keyword2 = $('#component desc').textbox(

var keyword3 = $('#lessons').textbox('getvValue');

614 var keyword4d = $('#file desc').textbox('getValus');

615 var url = "g location.php";

6l6

617 //Creates a filter list based on user entered values, capitalizes field names
and replaces underscores with spaces

618 var fieldsCombo = ["job no", "proj mngr", "client name", "contact",
"prime name", "esg fomp:, "loc nam;", "work 'ype”7

619 "state", "city", 1C "state_job", "fed_job"™, "component",
"manufacturer", " t

620 var url2 = "get lo

621 var filterList = "";

622

623 for (i = 0; i < fieldsCombo.length; i++) {

624 var field = fieldsCombo[i];

625 var val = $('#' + field).combobox('getValue');

url2 += field + "=" + wval + "a";

if (val) {

field = field.replace(" ", " ");

field = titleCase(field);

filterlList += field + ": " + val + " "

o o
~ o

Lo o]

= O
—

oy oY oY O

W ww Ww oo NN
te]

[FVI )

}

var fieldsText = ["proj desc", "component desc", "lessons

o
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for (i = 0; i < fieldsText.length; i++) {
var field = fieldsText[i];
var val = $('#' + field).textbox('cetValue');
url2 4= field + "=" 4+ wval 4+ "a";
if (val) {
field = field.replace(" ", " "}:
field = titleCase(field);
filterList += field + ": " + val + " "y

}
filterList = filterList.slice(0, =-2); //Trim off extra pipe
url? = url2.slice(0, =1); //Trim off extra ampersand
if (filterList !'= "") {
${'#filters').html ("Currently filt
} else {
S{'#filters')y. . html ("");

g by...<br>" + filterList);

//URL to pass to render function

url += "?job _no=" + job_no + "&esg comp=" + esg_comp + "&name=" + name
" 4+ work_type + "istate=" 4 state + "&city=" 4+ city +

" + client_name

+ "&work type

"sclient
+ "&contract

fed job

+ "&proj desc clos=" + keyword + "&work desc crea=" + keyword + "&pm las

last + "apm first="
+ first + "4 tact_last=" 4 cnt_last + "&contact first=" + cnt_first +
"tprime_name=" + prime_name

on

+ "&component=" 4+ component + "amanufac er=" + manufacturer + "¢

+ file title

ype=" + contract_type + "&state job=" + state_job + "&fed job

+ "&scomponent desc=" + keyword2 4 "&lessons=" + keyword3 + "&file desc=" +

keywordd;

render (url) ;

//Clears combobox and textbox values
clearLists () ;

//Closes Select Job Criteria dialog
$('#dlg').dialog('close');

//Capitalizes field names for filter list
function titleCase(str) {

var newstr = new Array();
if (str.indexOf (" ")>0){
newstr = str.split(" "):
} else {
newstr[0]=str;
}
for(j=0;j<newstr.length;j++){
var copy = newstr[j].substring(l).toLowerCase();
newstr[j] = newstr[j][C].toUpperCase() + copy’
}
newstr = newstr.join(" ");
return newstr;

48
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685 //Clears combobox and textbox values
function clearLists() {
S(d

o)1

b no').combobox('clea

s’
) S('#c
690 5('#contact') .combcbox('clear');
91 $('#prime name’') .combobox('clear');
$('#esg _comp') .combobox('cl .

S('# :') .combobox ('cl

694 $('#work type').combobox('clear');

695 $('#state') .combobox('clear');

696 S('#city') .combobox('clear');
)7 $('#contract type') .combobox('clear');
98 $('#state_job') .combobox('cle
99 S('#fed job').combobox('clear

00 s(' >') .textbox('cle 7
701 S$( ; ') .combobox('cl 'Y
702 S('# nent_desc') .textbox('clear');
7 S$('# s').textbox('clear');
S('# turer') .combobox('c

S('#file
$( #ci

e') .combobox ('clea
>') .textbox('clear');

//Clears "Currently filtering by..." text between buttons and table
function clearFilterList() {
S('#filrers') . html("");

714 //Adds overlays for all features in the shapefile

715 function render (url) {

showLoading() ;

clearMap() ;

18 mapBounds = new goocgle.maps.LatLngBounds();

719 var pts2Add; var linesZAdd; var polysZAdd; var ptinfo; var linelnfo; var
polyInfo;

120 var ptJobNums; var lineJobNums; wvar polyJobNums; var ptLocName; var
lineLocName; wvar polyLocName;

72 var accordionDefBegin = '<i

lue="Project Data"

onclick="openDialog(\'get

var accordionDefEnd = '"\')"

S.ajax({ url: url, dataType: "=ml!", success: function(xmlDoc) {
if ($(xmlDoc).find("location”).length==0){$('#dlg3").dialog('open');}
126 hideLoading() ;
27 S{xmlDoc).find("location").each(function() {
728 var location = $(this);
729 var name = §(location).attr("name");

pts2Add = new Array():
lines2Add = new Array();

49
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polys2Add = new Array();
ptInfo = new Array();
lineInfo = new Array();
polyInfo = new Array():
ptJobNums = new Array();
lineJobNums = new Array():
polyJobNums = new Array();
ptLocName = new Array();
lineLocName = new Arravy():;
polyLocName = new Array();

$(location).find("job") .each(function() {
var arrGeomsFlag = new Array();
arrGeomsFlag[0] S(this) .attr("pt");
arrGeomsFlag[1] S(this) .attr ("1 ne");
arrGeomsFlag[?] = $(this).attr("poly");

for (var x = 0; x <= 2; x++) {
if (arrGeomsFlag[x] > 0) {
shp = arrShp[x]; dbf = arrDbf[x];

for (var p = 0; p < shp.records.length; p++) {

var dbfRec = dbf.records[p]:

if (dbfRec["Name"]==name) {
var job = $(this).attr("no");
var client name = $(this).attr("clicnt
var pm_last = $(this).attr("om last”);
var pm_first = $(this).attr("pm |
var prnngr = pm last.concat(",
var state = §(this).attr("state
var job_name = S (this).attr("job

if (job_no == "" || job == job_no) {

rst");
", pm_first);

50

addToSidebar (shp.records[p].shape.type,job,job name,name,

client name,pmngr,state,p);

var info = "Jobi:

"+ job + "<l
" + pmngr + "<br>S5

-Job name: " + job_name;

if (x == 0) {
ptsZ2Add[p] = shp.records[p].shape;
if (ptInfo[pl) { ptInfo[p] += "<hr
ptInfo[p] = info; }
ptInfo[p] += "<&
accordionDefEnd;
ptJobNums [p] = job;
ptLocName [p] = name;

} else if (x == 1) {
lines2Add[p] = shp.records[p].shape;
if (lineInfo[p])
lineInfo[p] = info; }

: ient:
" + state +

>" 4 info;

{ lineInfo[p] += "<hr>

" + client_name +

} else {

r>" + accordionDefBegin + job +

" + info; } else {
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781 lineInfo[p] += "<br>" + accordionDefBegin + job +

accordionDefEnd;
782 lineJobNums [p] = job:
783 lineLocName [p] = name;
784 } else if (x == 2) {

polys2Add[p] = shp.records[p].shape;
if (polyInfol[p]) { polyInfolp] += "<hr>" 4 info; } else
polyInfol[p]l = info; }
787 polyInfo[p] += "<br>" + accordionDefBegin + job +

accordionDefEnd;

polyJdobNums [p] = job;

polyLocName [p] = name;

}
} // end if (dbf (Name) == name)
} // end shapefile locop
} // end if (arrGecoms[x] > 0)
} // end 0-2 loop

}); // end job element loop

createMarkers (pts2Add,ptInfo,ptJobNums,ptLocName) ;
createlines (lines2Add,lineInfo,lineJobNums,lineLocName) ;
createPolys (polys2Add,peclyInfo,polyJobNums,polyLocName) ;
}); // end location element loop
}}):; // end reading of get_ location output

} // end render function

//Clears info windows, shapefiles, and table
function clearMap() {
if (typeof infowindow != 'undefined') |
infowindow.close() ;

810 }

81

812 for (var key in markers) {

813 markers[key] .setMap(null) ;
8l4 }

815

816 for (var key in polylines) (

817 polylines[key] .setMap (null) ;

for (var key in polygons) {
polygons[key] .setMap (null);

}
S('#si ir') .datagrid('lo {"to
5('#sidebar tr').remove();
8 }
828 //Shows Loading... message
829 function showlLoading() {
3 S (" #me jeArea") . html ("<h3>Lo g </h3>");
831 5("#bt W'Y wprop("disabled", true);

51
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S("#btnFilter") .prop("disabled", true);

835 //Hides Loading... message
3¢ function hidelLoading() {
837 $("#messageArea") .html (""};
EX how") .prop("disabled", falsa);
lter") .prop("disabled", false);

S("#btnk
340 )
842 //Opens Project Data dialog
843 function openDialog(url) {
844 $('#dlg2') .dialog ({
84° href: url,
846 modal: true
847 1
848 $('#dlg2') .dialog('open');
849 }

//Adds table contents
852 function addToSidebar (shapeType, job, job_name, name, client name, pmngr, state,
i)y {

853 var lastRow = $('<tr/>').appendTo({S5("#sidebar").find('tbody:last'}));
£ lastRow.append($('<td>"}).text(job)}):

lastRow.append($('<td/>") .text (shapeTypes[shapeTypel])):

lastRow.append($('<td/>") .text (job_name));

lastRow.append($('<td/>").text (name)) ;

lastRow.append($('<td/>").text (client_name));

lastRow.append ($('<td/>").text (pmngr));

lastRow.append($('<td/>") .text(state));

lastRow.append(§('<td/>").text (i));

S('#sidebar').datagrid({
onClickRow: function(index,row){
myclick(row.layer, row.num);
}
H;

//Opens info window when table row is clicked
function myclick(layer, num) {

var arr;
switch (layer) {
case "Point": arr = markers; break;
case "Polyline": arr = polylines; break;
case "Polygon": arr = polygons; break;
}
google.maps.event.trigger (arr[num], "click",{}):

//Creates points

function createMarkers (pts2Add,ptInfo,ptJobNums,ptLocName) {
f for (var key in pts2add) {

884 var shape = pts2Add[key]:;
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var info = ptInfolkey]:;
var job = ptJobNums[key]:
var name = ptLocName[key];
var marker = new google.maps.Marker({
position: new google.maps.LatLng(shape.content.y,shape.content.x),
map: map,
zIndex: (key * 100),
title: name

1)
markers[key] = marker;

mapBounds.extend (new google.maps.LatLng(shape.content.y,shape.content.x));

handle clicks(marker, 1, info, job):

803 //Creates lines with makePolyline function
function createlines(lines2Add,lineInfo,lineJobNums,linelLocName) {
for (var key in lines2Add) {
var shape = lines2Add[kev]:
var info = lineInfo[key];
var job = lineJobNums[key];
var name = lineLocName[key]:

210 points = pathToArray(shape.content.points);

912 polyline = makePolyline(points, key, name);

914 polylines[key] = polyline;

916 mapBounds.union(peclyline.getBounds());

918 handle clicks(polyline, 3, info, job):

919 }

920 }

921

322 / /Needed for creation of polylines and polygons

923 function pathToArray(path) {

824 var polygonPoints = [];

8925 for (var i = 0; i < path.length; i += 2) {

926 polygonPoints.push(new gocgle.maps.LatLng(path[i + 1], path[i])):

927 }

return polygonPoints;

//Creates lines with createlines function, adds marker for location name label
function makePolyline(lineCoords, key, linelabel) {

933 var marker = new MarkerWithLabel ({

position: new google.maps.LatLng(0,0),

draggable: false,

936 raiseOnDrag: false,

937 map: map,
938 labelContent: lineLabel,
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939 labelAnchor: new google.maps.Peint (30, 20),

940 labelClass: "labels", // the CSS class for the label
941 labelStyle: {opacity: 1.0},

942 icon: "-text.png",

943 visible: false

b i

946 var line = new google.maps.Polyline({

947 path: lineCoords,

348 strokeColor: "#FFO P

949 strokeWeight: 2,

950 map: map,

951 zIndex: (key * 100)

952 1

953

954 google.maps.event.addListener(line, "mousemove", function(event) {
955 marker.setPosition(event.latLng) ;

356 marker.setVisible (true) ;

B

958 google.maps.event.addListener(line, "mouseout", function(event) {
959 marker.setVisible(false) ;

960 1)

961 return line;

964 //Creates polygons with makePolygon function

965 function createPolys(polys2Add,polyInfo,polyJobNums,polyLocName) {
6 for (var key in polys2Add) ({

967 var shape = polys2Add[key]:

968 var info = polyInfolkey];

969 var job = polyJobNums[key]:;

970 var name = polyLocName[key];

971 var polygonPoints = [];

972 var parts = shape.content.parts;

973 if (parts.length === 1) {

974 polygonPoints.push(pathToArray(shape.content.points));

975 } else {

276 var d;

977 for (q = 0; q < parts.length - 1; g++) {

978 polygonPoints.push(pathToArray(shape.content.points.subarray(2 *
parts[g]l, 2 * parts[g + 11)));

979 if (2 * parts[gq + 1] > shape.content.points.length) {

980 throw new Error('part ndex beyond points array end');

081 }

28 }

283 }

polygon = makePolygon(pclygonPoints, key, name);

987 polygons[key] = polygon;

mapBounds.union(polygon.getBounds({)) ;

591 handle_clicks(polygon, 5, info, job):
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}
: google.maps.event.addListenerOnce(map, 'bounds cha
35 if (this.getZoom()} > 15){
: this.setZoom(15);
}
18 b

00 map. fitBounds (mapBounds) ;
hideLoading() ;
$('#sidebar') .datagrid();

1005 //Creates polygons with createPolys function, adds marker for location

1006 function makePolygon(polyCoords, key, polyLabel) {
1007 var marker = new MarkerWithLabel ({
08 position: new google.maps.LatLng(0,0),
1009 draggable: false,
1010 raiseOnDrag: false,
1011 map: map,
1012 labelContent: polyLabel,
13 labelAnchor: new google.maps.Point (30, 20),

labelClass: "labels", // the CSS class for the label
labelStyle: {opacity: 1.0},
icon: "-text.png",

1017 visible: false
}):

1020 var poly = new google.maps.Polygon({
1021 paths: polyCoords,

1022 strokeColor: "#FFOO00O",

strokeWeight: .3,
1024 strokeOpacity: 0.8,
1025 fillColor: "#FF
12 ¢ fillOpacity: .2,

1027 map: map,

zIndex: (key * 100)

1029 });:

1031 google.maps.event.addListener(poly, "mous=move", function(event) {

32 marker.setPosition(event.latLng);
1033 marker.setVisible(true) ;

)34 |

1035 google.maps.event.addListener (poly, "mouseout", function(event) {

1036 marker.setVisible (false) ;
1037 1)

return poly;

function handle_clicks(overlay, type, info, job) {
google.maps.event.addListener (overlay, 'click', function(e) {

44 if (typeof infowindow != 'undefined') {

145 infowindow.close() ;

41 //Displays an info window when a point, polyline, or polygon is clicked

, function(event) {

name label

55
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var pos;

if (typeof e.latLng!="u
pos = e.latlng;

051 } else {

052 switch (type)

case 1: pos = overlay.getPosition(); break;

case 3: pos getLineMidpoint (overlay); break;

055 case 5: pos getBoundsForPoly (overlay) .getCenter () ; break;

ned") {

P

infowindow = new google.maps.InfoWindow ({
content: info,
pesition: pos,
map: map
106 1)
064 h:

//Returns the LatLng midway along the array of LatLngs defining the Polyline
function getLineMidpoint(line) {

var path = line.getPath();

var midpt = Math.round(path.getLength() / 2):

return path.getAt (midpt) ;

//Determines location for info window for polygons
function getBoundsForPoly(poly) {
var bounds = new google.maps.LatLngBounds;
poly.getPath() .forEach(function(latLng) {
bounds.extend(latLng) ;

I N
return bounds;
}

0 google.maps.event.addDomListener (window, 'load',initMap) ;
0 </script>
1086 </body>
1087 </html>
1088

56



USING GIS TO MAKE PROJECT DATA MORE ACCESSIBLE

Appendix D

PHP Code — Get Location

1 <?php
//Gets locations and table data for all locations when Show All Jobs button is clicked
and gets locations

i+

3 //and table data for locations matching selected criteria when Select Job Criteria
button is clicked

4 $job_no = $_REQUEST["job no"];

5

4] $link = mysqli_connect ("localhost","user","password", "esg_projects");

7

8 //Brrays for each of the database fields with matching combobox and textbox values (if
net hard coded below)

9 $colsl =

array ("job no","pm first","pm last","contact first","contact last","client name","prime n
ame", "esg_comp", "contract_type","state_job","fed job"};

10 $cols? = array("name","state","city");

11 Scols3 = array("work type");

12 5colsd4 = array("component", "manufacturer");

13 Scols5 = array("file title");

14 $colse = array("lessons");

15 Scolsi = array("file desc");

16 //Gets all the unigue location names matching user-inputed criteria

17 $selectclause = "SELECT distinct project location.name FROM project location INNER JOIN
project ON project location.job no=project.job no

18 LEFT OUTER JOIN type of work ON project location.job no=type of work.job no

19 LEFT OUTER JOIN component ON project location.job no=component.job no

20 LEFT OUTER JOIN link ON project_location.job_no=link.job_no

INNER JOIN location CN project_location.name=location.name ';
Swhereclause = '';

$orderbyclause = 'ORDER BY project location.job no';

S$query = '';

N SEN SIS SE N
BoWw N

if ($job_no <> "all"™) {
foreach ($colsl as S$col) |
S$val = $_REQUEST[$col];
if (isset($val) AND Sval!="") |

B
~ o

w N NN
(U e e]

0 Swhereclause .= "project.$col = 'Sval' AND ";
31 }
32 }
33
34 foreach (Scols? as $col) |
35 $val = $_REQUEST[$col];
36 if (isset($val) AND Sval!="") {
37 Swhereclause .= "location.$col = 'Sval' AND ";
38 }
39 }
40
41 foreach (Scols3 as $col) |
42 Sval = $_REQUEST[$col];
43 if (isset(Sval) AND Sval!="") {
44 $whereclause .= "type of work.$col 'S$val' AND ";
45 }
46 }
47 $val = $§_REQUEST["prcj desc clos"];

48 if (isset(Sval) AND Svall="") {
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49 Swhereclause .= " (pr '%5val%s' OR

project.work _desc_
] }
51
52 foreach ($cols4 as $col) {
53 $val = $_REQUEST([$col];
54 if (isset(Sval) AND Sval!="") {
a5 Swhereclause .= "component.$col = '$val' AND ";
}
57 1
59 foreach (Scols5 as $col) |
) $val = $ REQUEST[$col];
if (isset($val) AND Sval!="") ({
$whereclause .= "link.$col = '$val' AND ";
e )
64 k
65 Sval = $ﬁREQUEST["CTmp?E€ZtVUCEﬁ”];
66 if (isset(5val) AND Sval!=""} {
57 $Swhereclause .= " (c LIKE '%§val%' OR co
LIKE '%$val%' OR compone desc LIKE '%$valsy’
}
70 foreach (Scolsé as Scol) |
71 $val = $_REQUEST[$coll;
if (isset($val) AND $val!="") {
Swhereclause .= "::mpwrcht.Scol LIKE '%$val%' AND ";
4 }
: }
7 foreach (Scols7 as $col) |
78 $val = $_REQUEST[$col];
19 if (isset($val) AND S$val!="") ({
80 Swhereclause .= "link.$col LIKE '%$val%' AND ";
81 }
82 }
g4 Swhereclause = substr ($whereclause, e @i

$query = $selectclause;

if ($whereclause) { $query .= "WHERE $whereclause'"; |

91 $query .= Sorderbyclause;
92 $result = mysqli query($link, $query);
a3 if (Sresult !== 0) ({

header ("Cc
95 echo '<jobs>';

nt-type: text/xml"):

Snum_results = mysqli_num_rows(Sresult);

98 for ($i=0;$i<$num_results;5i++) (
9 Srow = mysqli_fetch_array(Sresult);
100 Sproject_loc = htmlspecialchars(Srow['name'],ENT_QUOTES) ;
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}

echo '<location name="' .$project loc. '">';

//Gets additicnal data for unique location names matching criteria

$s5gql = "SELECT project location.job no, project location.name,
project_location.no_pt,

project location.no_line, project_location.no_poly, project.client_name,

project.pm_last,

project.pm_first, location.state, project.job _name FROM project_ location INNER

JOIN project ON
project location.job no=project.job no INNER JOIN location ON
project location.name=lcocation.name
WHERE project_location.name = '" .$project_loc. "'";
Srs = mysgli_query(Slink, $sql);
Snum_records = mysqli_num_rows (5rs);
for ($3j=0;%j<Snum_records;S$j++) {
Srec = mysgli_fetch_array(Srs);
$job_no = $rec['job no'l;
Sname = htmlspecialchars(Srec['name'],ENT QUOTES) ;
$no_pt = $rec['no pt']l;
$no_line = $rec('no_line'];
Sno_poly = S$rec['no poly'];
$client name = htmlspecialchars(Srec[‘client_name‘],ENT_QUOTES);
Spm_last = $rec(['pm last'];
Spm_first = $rec(['pm first'];
$state = htmlspecialchars(Srec['state'],ENT_QUOTES) ;
$job_name = htmlspecialchars($rec['job name'],ENT_QUOTES) ;

//pt, line, & poly needed for render function

echo '<job no="' .$job no. '" name="' .$name. '" pt=""' .$no pt. '" line="
.$no_line. '" poly="' .$no_poly. '" client name="' .$client_name. '"
pm last=""' .$pm last. '" pm first=""' .$pm first. '" state="' .$state.

job_name="' .$job_name. '" />';
}

echo '</location>';

echo '</jobs>';

else |

echo 'Problem with query!’';

mysgli_close($link);

?>
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Appendix E

PHP Code — Get Job Info

<?php

//Gets Project Data for accordion dialog when Project Data button is clicked in
infowindow

$job_number = $ REQUEST("job number"];

$link = mysgli_ connect("localhost","user","password","esg_projects");

//Jobi#t:##-#### accordion tab

$sql = "SELECT project.job no, project.job name, project.pm first, project.pm last,
project.state_job,

project.fed jcb, project.contract type, project.client name

FROM project ";

if ($job_number <> "all") {
$where = "WHERE project.job no = '" .$job_number. "' ";

$orderBy = "ORDER BY project.job_no;";
$orderBy2 = "ORDER BY component.component;™;
$orderBy3 = "ORDER BY link.f
$sgl .= Swhere.SorderBy;

ile_title;";

Sresult

= mysqgli query($link, $sql);
if (Sresult !== 0) {

S$num_results = mysgli_num_rows ($result);
echo '<div cl L i

.1

for (5i=0;$%i<$num_results;$i++) |

Srow = mysqli_ fetch_array(Sresult);

$job_no = $row['job no'l:

$job_name = htmlspecialchars($row['job name'],ENT QUOTES) ;

$client name = htmlspecialchars($row['c nt name'],ENT_QUOTES) ;

$pm_first = $row(['pm _first'];

S$pm_last = $row('pm 1

$state_job = $row['state

$fed job = $row['fed_job'];

Scontract_type = htmlspecialchars(Srow['contract_type'],ENT QUOTES) ;

echo '<div title="Job#: '.$job no.'" style=
echo '<strong>Job Name: < -ong> '.$job_name.
echo '<= </strong> '.Sclient_name.' <p></p>';

job'l:

erflow:auto;padding:10px;">"';

'

<p></p>';

rong>Client

/

echo '<strong>Project Manager: </strong> '.$pm_first.' '.$pm last.' <p></p>

echo '<strong>Contract Type: </strong> '.$contract_type.' <p></p>';

if ($state job !=
echo

</strong> '.$state_job.' <p></p>';

}

if (Sfed job = %) |
echo '<strong>Fe

Job?: </strong> '.$fed_job.' <p></p>';

}
$sgl = "SELECT type of work.work type FROM type of work WHERE type of work.job no

'" .$job_number. "' ";

;
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Sresult = mysgli_ query($link, S$sql);

if (Sresult !== 0) {
$num_results =
Swork type="";
for ($i=0;$i<$num_results;$i++) {
Srow =
Swork type .=

}
$work_ type=substr ($work_type,(,-2):

echo '<strong>Type of Work: </strong> ',$work type.' <p></p>';

}

echo '</div>"';

//Companies & Contacts accordion tab
5sql = 2

project.in

T project.c

.contact first, pro

proj

FROM project

ct ON project.

st=contact.]
$where.$orderBy;

Sresult = mysgli_query($link, $sql);

if ($result !== 0) {

Snum_results = mysgli_num_rows($result);

for (5i=0;%i<$num_results;$i++) {
Srow = mysqli_ fetch_array(Sresult);
$prime_name =
$esg_comp = $row(['esg_comp'];
$int_subs = Srow['int_subs'];
$contact_first = $row['contact
$contact_last = $row['contact
$contact_phonel = $row['contac

$contact_phone2 = $row(['contact

$contact_email =
echo '<div title="Companies & Contact

1y

'<strong>Prime Contra

if (Sprime_name !=
echo

}

echo '

echo '<strong>Project Manager:

if ($int_subs R I ¢
echo '<strong>Internal

Company:

<strong>E

Subs:

htmlspecialchars($row[ 'pr

mysqli num_ rows($result);

mysqgli_fetch_array(Sresult);
htmlspecialchars(Srow['work type'],ENT QUOTES) .", ";

al
s

>honel'];

phone2'];

st
s

</st

</st

g_comp,

yle="padding

rong

PIC

>

ct.prime_name,

t.contact phonel,

~name '], ENT_QUOTES) ;

htmlspecialchars($row['contact email'],ENT_QUOTES) ;

:10px:">";

rong> '.$prime_name.' <p></p>';

</strong> '.$esg comp.' <p></p>';
</strong> '.Spm first.'

'.$int_subs.' <p></p>';

'.5pm_last.' <p></p>';
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140
141

144

147

149

150

151

152

INNER
$sql

$result =

if

}

echo '<strong>Client
if ($contact last != '") {
echo '<str
'.$contact_last.' <p></p>';
}

if (Scontact _email !=

</strong> '.$client_ name.

ong>Client Contact: </st

O of

echo '<strong>Contact Email:

}

if (Scontact_phonel != '') {
echo '<strong>Contact
'.$contact_phone2.'';

}

JOTN
.= $where.SorderBy;
mysqli_query($link, $sql);

(Sresult !== 0) {

Snum_results = mysgli num rows ($result);
for ($i=0;$i<$num_results;$i++) (
S$row = mysgli fetch array($result);
$name = htmlspecialchars(Srow['name'],ENT_QUOTES) ;
Saddress = htmlspecialchars (Srow['ac @ss'],ENT_QUOTES) ;
$city = htmlspecialchars($row['city'],ENT_QUOTES) ;
Scounty = htmlspecialchars (Srow['county'],ENT_QUOTES) ;
$state = htmlspecialchars(Srow['state'],ENT_QUOTES) ;
$zip = htmlspecialchars($row['zip'],ENT_ QUOTES) ;
Scountry = htmlspecialchars($Srow['country'],ENT_QUOTES) ;

Vo<p>L/p>";

"

rong> '.Scontact first.'

</strong> '.Scontact_email.' <p></p>';

Phone: </strong> '.$contact phonel.' <p></p>

> '.$address. '<br><br>';}

>EBESTE |

'.Scountry. '<br><br>';}

'.$county. '<br><br>';}

Sdescription = htmlspecialchars(Srow['description'],ENT _QUOTES) ;
echo '<div title="Location: '.$name.'" Opx™sa
if (Saddress != '') {eche '<strong>Addr </stron
if (Scity != '"") {echo '<strc </strong> '.$city. '<br><br>';}
if (Sstate != '') |(echo '<str </strong> '.$state.'<br
if ($zip != '"') {echo '<stror '.$zip. ' '<br><br>';}
if (Scountry != ''}) {eche
if (Scounty != '') {echo '<strong>C
if ($Sdescription != '') [echo '<str </strong>

' .Sdescription. '<br><br>"';}
echo '</
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179
180

$sgql .= Swhere.S$orderBy;

Sresult = mysqli query($link, $sql);
if ($result !== 0) {
Snum_results = mysgli_num_rows ($result);

for ($i=0;$i<$num results;$i++) {
Srow = mysqli fetch _array($result);
Sorg_budget = htmlspecialchars(Srow['org
$fin_budget = htmlspecialchars($row['f
Sbudget_exp = htmlspecialchars(Srow['
Sschedule exp = htmlspecialchars(Srow|

_budg

project.fin budget, project.budget

exXp,

'] ,ENT_QUOTES) ;
'] ,ENT_QUOTES) ;
'], ENT_QUOTES) ;
_=xp'],ENT_QUOTES) ;

if (Sorg budget != '' || $fin_budget != '' || $budget exp != '' |

Sschedule exp != ''") {
if ($schedule exp != '') |
echo '<div
} else echo '<div title="Budget
if (Sorg budget != '') {

title

A" styvle

if ($fin_budget !=
echo '<strong>Final

I

if ($budget _exp != '') {
echo '<strong>Expl

'.%budget_exp.' <p></p>';
]
if ($schedule_exp != '') {
echo '<strong>Completion on Schedu

e="padding:

'.$schedule exp.'';
}
echo '</div>';
}

}
}
//Descriptions accordion tab
$sgl = "SELECT project.deliverables, project.proj_desc clos,

ect.add info crea

1 project ";

$sql .= Swhere.$orderBy;

Sresult = mysqli_gquery($link, $sql);
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201

202 if (Sresult !== 0) |{

203

204 $num_results = mysqli num rows ($result);

205

206 for ($i=0;%i<$num_results;$it++) {

207 Srow = mysqli fetch array(S$result);

208 Sdeliverables = htmlspecialchars(Srow['deliverables'],ENT_QUOTES) ;

209 Sproj_desc_clos = htmlspecialchars($row|['proj_ >_clos'] ,ENT_QUOTES) ;

210 Swork_desc_crea = htmlspecialchars ($row['work desc crea'],ENT_QUOTES) ;

211 $add_info_crea = htmlspecialchars($row['add info crea'],ENT_QUOTES);

212

213 Af ($deliverables != "' || $proj_desc clos != '' || $work desc crea != "' ||

Sadd_info_crea != '") {

214 aecho '<div title="Descriptions" style="padding:10px;">"';

215 if ($deliverables != '') {

216 echo '<strong>»Deliverables: </strong> '.$deliverables.' <p></p>';

217 }

218 if ($proj_desc_clos != '') {

219 ache '<strong>Project Description at Job Closure: </strong>
'.Sproj_desc_clos.' <p></p>';

220 }

221 if ($work desc crea != '') {

222 echo '<strong>Work Description at Job Creation: </strong>
'.Swork desc_crea.' <p></p>';

223 }

22 if ($add_info_crea != '') {

225 acho '<strong>Additional Info. at Job Creation: </strong>
'.$add_info_crea.'';

226 }

227 echo '</div>';

228 }

2289 }

230 }

231

232 //Dates accordion tab

233 $sql = "SELECT dates.event
3 INNER JOII

dates O
$sgl .= Swhere.SorderBy;

S$result = mysqli_query($link, $sql);

240 if (mysqli_num_rows ($result) > 0) {

241

242 Snum_results = mysgli_num_rows (Sresult);
243

244 echo '<div
245 echo '-

style="width:352px;height:auto;">";
'

246 acho '<thead>';
247 echo '<tr>';
248 echo '<th field="event" width="250" nt</th>"';

249 echo '<th field="date" width="100">Date</th>';
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250 echo '</tr>';

251 echo '</thead>';

252 for ($i=0;$%$i<$num results;$i++) |

253 Srow = mysqgli fetch array(Sresult);

254 Sevent = htmlspecialchars(Srow['event'],ENT_QUOTES) ;

255 $event_date = htmlspecialchars($row['event date'],ENT_QUOTES) ;

256 echo '<thbody>';

257 echo '"<tr>';

258 echo '<td>'.$event.'</td>";

259 echo '<td>'.Sevent_date.'</td>'";

260 echo '"</tr>';

261 }

262 acho '</tbody>';

263 echo '"</tablex';

264 echo '"</div>';

265

266 }

267

268 //Components accordion tab

269 $sql = "SELECT component.component, component.manufacturer, component.component desc,
CC E:CTIET‘.‘:.]ESS'\JZIS

270 FROM project INNER JOIN component ON project.job_no=component.job no ";

271

272 $sql .= Swhere.SorderBy2;

273

274 $result = mysqli_ query($link, $sql);

275

276 if (mysgli num rows ($result) > 0) {

277 - -

278 Snum_results = mysgli_num_rows (Sresult);

279

280 echo '<div title="Components” style="padding:10px;">"';

281

282 for (Si=0;$i<Snum_results;Si++) {

283 Srow = mysqgli_ fetch_array(Sresult);

284 Scomponent = htmlspecialchars(Srow['component'],ENT_QUOTES) ;

285 $manufacturer = htmlspecialchars(Srow(['manufacturer'], ENT_QUOTES) ;

286 Scomponent_desc = htmlspecialchars($row('component desc'],ENT_QUOTES) ;

287 $lessons = htmlspecialchars($row['lessons'], ENT QUOTES) ;

288

289 echo '<strong>'.$component.'</strong> <p></p>';

290 if (Smanufacturer != "') {

291 echo 'anbsp;anbsp;anbsp;Manufacturer: '.Smanufacturer.' <p></p>"';

292 }

293 if ($component desc != '') {

294 echo 'anbsp;&nbsp;anbsp;Description: '.$component_desc.' <p></p>';

295 }

296 if ($lessons != '') {

297 echo 'anbsp;&nbsp;é&anbsp;Lessons Learned: '.5lessons.’ <p></p>';

298 }

299 $sgl = "SELECT link.link, link.file title FROM link WHERE

link.component2="'$component'";
300
301 $result2 = mysqli_query($link, $sql);
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if (mysgli_num_rows(Sresult2) > 0) {

$num_results2 = mysqgli num_rows ($result2);
for ($3j=0;%j<$num_results2;$j++) {

307 Srow2 = mysqgli_ fetch array($result2);
308 $1ink3 = htmlspecialchars($row2['link'],ENT_QUOTES) ;
309 $file_title = htmlspecialchars($row2(['file_title'],ENT_QUOTES) ;
310 if (Slink3 1= V) o
311 echo o &nbsp;<a href='.$1link3."'
target="_blank">'.$file_title.'</a><p></p>';
312 }
313 )
314 }
315 }
316 echo '</div>';
17 }

//Links accordion tab
$sgl = "SELECT link.component2, link.file title, link.link, link.file desc
FROM project i

INNER JOIN link ON project no=link.

$sgql .= $where.$orderBy3;

325 Sresult = mysqgli_gquery($link, $sql);

326

327 if (mysqgli_num rows($result) > 0) {

328

329 $num_results = mysqli num_rows ($result);

1

33 echo '<div title="Links" style="padding:10px;">"';

333 for ($i=0;%i<$num_results;$i++) |

334 Srow = mysqgli_fetch_array(Sresult);

335 Scomponent2 = htmlspecialchars(Srow['component2'], ENT_QUOTES) ;
336 $file_title = htmlspecialchars(Srow['file title'],ENT QUOTES);

337 $link2 = htmlspecialchars(Srow['link'],ENT QUOTES) ;

338 $file_desc = htmlspecialchars($row['file desc'],ENT_QUOTES) ;
339 echo '<strong>'.$file title.'</strong> <p></p>';
340 aecho '&nbsp; &nbsp; &nbsp;Link: <a ref="'.51link2."'
target=" blank">'.$link2.'</a>
341 if (Scomponent != '') {
7 echo '&anbsp;&anbsp;&nbsp;Component: '.$component2.' <p></p>"';
}

if ($file desc != '') {
echo '&nbsp;&nbsp;&nbsp;Description: '.$file_desc.' <p></p>';

echo '</div>';

mysqgli close($1link);
>
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Appendix F

PHP Code — Combo Box Lists

Job Number
<?php
$link = mysqli_ connect (" st", "user"”, "password", "esg_p ects");

$sql = "SELE b no, b nar FROM pr ec ;ROUP BY job no;™;

$result mysgli_guery($link,$sqgl);

if (Sresult != "0") {
echo '[';
Sitems = "";
Snum_results mysgli_num_rows (Sresult);

for ($i=0;%i<$num_results;$i++) |
Srow = mysgqli_fetch_array($result);

$job_no = Srow['job no'];
$job_name - array($job no,' - ',Srow['job name']);
Soutput = implode('',$job name);
Sitems .= '{"id":"'.$job_no.'"," t":"",Soutput.'"},
Sitems = substr($items, 0, -2);
echo Sitems;
echo ']';
3
else |
echo 'Problem with query!';
t
mysgli_close($link);
Project Manager
<?php
$link = mysqli_connect (" 1< lhost", "user", "password", "esg projects");

. $sql = "SELEC "ONCAT (project.pm last, ', ', project.pm first)

$result = mysqgli_ query($5link, $sql);
if ($result != "0") {
echo '[';
Sitems "y
$num_results mysqgli num rows($result);

for (5i=0;5i<$num_results;§i++) {
Srow = mysgli_fetch_array($result);
15 Sname Srow([’
[ Sitems .=
}
$items = substr($items, 0, -2);
echo Sitems;

echo ' ';
]
else |
echo 'Problem wit mery! '

2 mysgli_close ($link) ;

>
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Client

1 <?php

2

3 $link = mysqli_connect ("localhost","user", "password", "esg_projects");
4

5 $sql = "SELECT client name FROM project GROUP BY client name;";
6

7 sresult = mysqgli_query($link, $sagl);

8 if ($result !'= "0") {

9 echo '[';
10 Sitems = "";
11 $num_results = mysqgli num rows($result);
12
13 for ($5i=0;%i<Snum_results;$i++) {
14 $row = mysgli fetch array($result);
15 Sclient_name = Srow['client name'];
16 $items .= '{"id":"'.$client_name.'","text":"'.$client_name.'"},
17 }
18 Sitems = substr($items, 0, -2);
19 echo Sitems;
20 echo '] ';
21 }
22 else |
23 echo 'Problem with query!';
24 }

26 mysgli_close($link);

N
]

N
0 -

7>

Client Contact

1 <?php
3
3 $link = mysqli connect("localhost","user","password","esg projects");
, _ _
5 $sql = (project.contact_last, ', ', project.contact_first)
FROM proj BY project.contact last, project.contact first;";
7 $result = mysqgli query($link, $sql);
8 if (Sresult != "0") {
9 echo '[';
10 Sitems = "";
11 Snum_results = mysgli_num_rows ($result);
13 for (5i=0;$i<$num_results;$i++) {
14 $row = mysqgli_fetch_array($result);
15 $contact = Srow['contact'];
16 $items .= '"{"id":"'.Scontact.'","text":""' . Scontact."'"}, ';
7 }
8 $items = substr($items, 0, =2);
19 echo Sitems;
20 echo ' ';
21 }

2
22 else |
23 echo 'Problem with query!';

25
26 mysgli_close ($1link);

28 ?>
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Prime Contractor

1 <?php

2

3 $link = mysgli_connect ("localhost","user", " d","esg_projects");
4

5 $sgl = "SELECT prime name FROM project GROUP BY prime name;";

Sresult = mysqli_query($link, $sql);

8 if ($result != "0") |

9 echo '[';

10 Sitems = "";
11
12

13 for ($i=0;$i<Snum_
$row = mysgli_

$num_results = mysgli_num_rows ($result);

results;$i++) {
fetch_array($result);

15 $prime name = $row['prime name'];

16 Sitems .= '{"id":"'.Sprime name.'", 6 "text":"'.Sprime name.'"},
7 }

18 Sitems = substr(S$items, 0, -2);
9 echo $items;

20 echo '] ';

21 I

else |
echo 'Problem wit

}
2¢ mysqgli close($link);
27
28 7>

ESG Company

h query!';

1 <?php

2

3 $link = mysqgli connect("localhost","user"," ", "esg projec ")
4

5 $sql = "SELECT esg comp FROM project GROU Y esg comp;";

Sresult = mysqli_query($link, $sql);

g if ($result != "0") {

echo '[';
10 $items = "";
11 Snum_results = mysgli_num_rows ($result);
12
13 for ($i=0;$i<$num_results;$i++) {

$row = mysgli_ fetch array($result);

15 Sesg_comp = Srow|’ p'l;
16 $items .= '{"id":"'.Sesg comp.'","text":"'.$esg comp.'"}, ';
17 }
18 $items = substr($items, 0, -2);
19 echo Sitems;
20 echo ']';
21 }
22 else |
23 eche 'Problem with query!';
24}
>

26 mysgli_close($link);

28 ?>
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Location Name

28

<?php

$link = mysqli connect("lccalhost","user","pa d", "esg project
yq r r ok r r\ J

$sqgl = "SELECT OM location GROUP BY name;"
Sresult = mysqgli_query($link, $sql);
if ($result != "0") {

echo '[';

Sitems = "";

$num_results = mysgli num rows($result);

for ($i=0;$i<$num_results;$i++) {
$row = mysgli_fetch_array($result);
$name = Srow['name'];
Sitems .= '{"id":"'.Sname.'","text":"'.$name.'"}, ';
}
$items = substr($items, ;s =2):
echo $Sitems;
echo '1';

}
else |

eche 'Problem with gquery!’';
}

mysqli_close($1link);

?>

Type of Work

O o w©

=W M

)

BT
28

<?php

$link = mysgli_connect ("localhost

$sgql = "SE

_type FROM

Sresult = mysqgli_query($link, $sql);
if ($result != "0") {

echo '[';

Sitems = "";

$num_results = mysqli num rows($result);

for (5i=0;%i<Snum results;§i++) {
$row = mysgli_fetch_array($result);
$work_type = Srow(['work type'l;
Sitems .= '{"id":"'.Swork type.'","text":"'.Swork type.'"}, ';
}
$items = substr($items, 0, -2);
echo Sitems;

echo ']’
}
else |

echo 'Problem with query!';
}

mysgli_close ($1ink);

?>
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State

1 <?php

2

3 $link = mysqli connect("localhost","user","password","esg projects");
4

5 $sqgl = "SELECT state FROM location WHERE state <> '' GROUP BY state;";

Sresult = mysqli_query($link, $sql);
8 if ($result != "0") {

9 echo '"[';
10 Sitems = "";
11 $num_results = mysgli_num_rows ($result);
12 for ($i=0;$i<Snum results;$i++) |
13 $row = mysgli_fetch_array($result);
14 Sstate = Srow|['state'];
$items .= '{"id":"'.Sstate.'","text":"'.$state."'"}, ';
6 }
7 Sitems = substr($items, 0, -2);
18 echo $items;
19 echo '|';
20
21 }
22 else |
23 echo 'Problem with query!';
24 }
25
26 mysgli_close($link);
27
28 ?2>
City
1 <?php
2 Sstate = §_REQUEST["state"];
3 $link = mysgli connect ("l ost", "user", word", "esg projects");
5 $sql = "SELECT city FROM locati W E state = '" .$state. "' AND city <> '
city:";
7 Sresult = mysqgli_query($link, $sql);
8 if ($result != "0") {
9 echo '[';
10 $items = "";
11 Snum_results = mysqli num_ rows ($result);
12 for ($i=0;S$i<$num_results;$i++) {
3 $row = mysqli_fetch_array($result);
4 Scity = Srow['city'];
5 $items .= '{"id":"'.$city.'", "text":"" . Scity."'"}, ';
6 }
17 $items = substr($items, 0, -7);
18 echo Sitems;
19 echo ']';
20 }
21 else |
22 eche 'Problem with gquery!';
23 }
24
25 mysgli_close($link);
26
27 2>
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Contract Type

<?php
2
3 $link = mysqgli_connect{"localhost", "user", "password", "esg_prc ")
4
5 $sql = "SELECT contract type j GROUP BY t

Sresult = mysqli_query($link, $sql);
if (Sresult != "0") {
echo '[';
Sitems = "";
$num_results = mysqli_num_rows ($result);

£

for ($i=0;$i<$num_results;$i++) |
$row = mysqli_fetch_array($result);

g Scontract_type = Srow['contract_type']l;

1¢ Sitems .= '-”fa”:”'.$contract_type.‘”,”IPN‘”:”'.$contract_type.‘”},
}

18 $items = substr($items, 0, -2);
echo Sitems;

20 echo '] ';

2] }

22 else |
3 echo 'Froblem with query!"';

26 mysgli_close($1link);

28 >

State Job

<?php
2
3 $link = mysgli_connect("localhost”, "user","p
$labels array (
oo myest,
WY = oY
8 )i

10 $sgl = "SELECT

12 Sresult = mysqli_query($link, $sql);

13 if (Sresult != "0") {

14 echo ' ';
Sitems =
Snum_results = mysqli_num_rows(S$result);

;

18 for ($i=0;$i<Snum_results;$i++) {
19 Srow = mysqli_fetch_array($result);
20 S$state_job = Srow['state job'];
2 Sitems .= '{"id":"'.$state_job.'","tex
22 }
23 Sitems = substri($items, , =20
24 echo Sitems;
25 echo '|';
}
27 else |
28 echo 'Problem with gquery!’';
2 }

mysqgli clese($link);

>

£":"'.3labels[$state_job].'"},
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Federal Job

<?php

$link = mysgli connect("loc: st", "
$labels = array|(

)i

$sql = "SE jO RO y F

Sresult = mysgli guery($link,$sgl);
if (Sresult !'= "0") {
echo ' ';

$items =
$num_results = mysqgli_num_rows($result);

for ($i=0;$i<Snum_results;$i++) {
Srow = mysqli_fetch_array($result);
S$fed_job = Srow['fed job'];
Sitems .= '{"id":"'.$fed job.'", "te:
}
Sitems = substr(Sitems, 0, =-2);
echo Sitems;

echo ' ':
}
else |

echo 'Problem with query!';
}

mysqli_close($1link);

7>

Project Component

<?php
$link = mysql i_connect(" ocalhost", "user","
$sql = "SELE FR

Sresult = mysqll_query($link, $sql);
if (Sresult != "0") {
echo '[';
$items = "";
$num_results = mysqli_num_rows ($result);

for ($i=0;$i<$num_results;$i++) |
Srow = mysqli_fetch_array($result);

Scomponent = $row['component'];
$items .= '{"id":"'.Scomponent.'"
}
$items = substr($items, 0, -2);

echo Sitems;
echo '|';

}
else |

echo 'Problem with guery!';
}

mysqli_close($1link);

>

Hge g
' ex

":"'.$labels([$fed jobl.'"],

.$component.'"},

password","esg pro _' _1"} H

i

73



USING GIS TO MAKE PROJECT DATA MORE ACCESSIBLE

Manufacturer

3 $link = mysqli_connect ("localhost","user", "pas

<?php
2
5 $sgql = "S CT

8 if (Sresult != "0") {

SELECT manufacturer FR

component GROUP BY manufacture

Sresult = mysqgli_query($link, $sql);

rd", "esg projects");

g echo '[';
10 $items = "";
11 $num_results = mysqli num_ rows($result);
12

3 for ($i=0;$i<Snum_results;$i++)

14 $row = mysgli_fetch_array($result);

: S$manufacturer = $row('manufacturer'];
16 $items .= '{"id":"'.$manufacturer.'", "text":"'.Smanufacturer."'"}
17 )

18 $items = substr($items, 0, -2);
19 echo Sitems;

20 echo ']1';

21 }

22 else |

23 eche 'Problem with guery!';

24 }

(S N

mysgli_close ($link);

3NN N
iy

I
3]

2>

File Title

1 <?php

2

3 $link = mysgli connect("localhost","user","password","esg projects");
4

8 if (Sresult != "0") {

5 $sql = "SELECT file titl

e FROM link GROUP BY file title;";

Sresult = mysqli_query($link, $sql);

9 echo '[';
10 Sitems = "";
11 $num_results = mysgli_num_rows ($result);
12
13 for ($i=0;$i<Snum_results;$i++) {
14 Srow = mysqgli_ fetch array($result);
15 $file title = Srow(['file title'];
16 Sitems .= '{"id":"'.$file_title.'","text":"'.$file_title.'"},
17 }
18 $items = substr($items, 0, -2);
19 echo $items;
20 echo '] ';
21 }
22 else |
23 echo 'Problem with query!';
24}
25

26 mysqli_close($1ink);

28 2>

H
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