





1.2 Problem Statement

The client’s manual process for identifying appropriate production locations within the
Coachella Valley was time-consuming. The location scouting process often required that
the client make simultaneous inquiries to multiple local and regional film commission
offices. Due to the client’s slow process and tight turnaround times for productions,
potential projects were going to other states and countries, resulting in lost economic
gain. The U.S. Department of Commerce defines these as runaway productions, which
result in lost revenue and jobs for California. This has been an increasing trend since the
late 1990s (U.S. Department of Commerce, 2000). Figure 1-1 maps the Coachella Valley
in relation to the rest of the state and highlights the cities making up the project study
area.

Figure 1-1: Cities of the Coachella Valley Making Up the Project Study Area

Film and television production resource and location scouting are spatial endeavors.
Thematic neighborhoods, iconic locations, and scenic views all share spatial qualities and
can be effectively searched and reviewed on a map in context with their location and
relationship to one another. Every jurisdiction (local government, tribal organization, and
federal agency) has its own permitting requirements, fees, and procedures for filming
approval. The process of identifying locations of interest can be time-consuming, and
determining which agency, organization, or private party has jurisdiction over a location



can be a challenge for those unfamiliar with the area. These factors can force even the
most patient producer to lose interest and go elsewhere.

Another challenge is finding local talent and film-friendly businesses available for
hire in the vicinity of a desired site (Vincent, 2016). Bringing these components together
into a one-stop search tool with an intuitive interface would set the client and the
Coachella Valley apart as regional leaders in the production resource and location
scouting industry. Successfully booking more productions will stimulate economic
activity and job growth for cities in the Coachella Valley and serve as a model for other
regional film commissions throughout the state.

The previous process of location and resource scouting was manual and had limited
online tools covering regional locations like the Coachella Valley. When a potential
client contacted the GPSFA office, staff would gather requirements to determine suitable
locations meeting the production’s needs. The GPSFA would present potential locations
to the scout, along with details about site ownership, filming-related restrictions,
jurisdictional authority, and state or local permit and fee requirements. If the production
also sought crew, equipment, or other professional referrals to support the production,
GPSFA staff would research additional databases for the requested services.

1.3 Proposed Solution

The online location library needed to use modern web technology to streamline the
location scouting process so that staff could refer producers and scouts to the GPSFA
self-service website and focus precious resources on follow-up inquiries. This process
would meet the client’s goal of retaining film and television productions and benefitting
the local economy. The client needed an interactive online tool in order to search and
identify potential production locations throughout the region. The spatially enabled tool
would need to deliver location information along with details about the site, jurisdictional
authority, permit requirements, and fee information. It also had to provide information
about local crew, vendors, and other film-friendly businesses, thus streamlining the
scouting process by providing a one-stop resource for production scouts.

Location scouts and producers search the site database using keywords or phrases to
find locations matching their criteria. The tool provides functionality for selecting from
prepopulated lists of site categories and displays those locations on the map. After a user
executes a search, sites matching the criteria will appear on a map with interactive
informational pop-up windows including the site’s agency jurisdiction, contact
information, fees and permit requirements, and public safety and/or insurance conditions
as well as incentives offered by the owner. Standard map interface features would include
functions like zooming in/out, panning, and returning home. Locations for crew, vendors,
and businesses would be displayed on the map and have their own pop-up windows for
additional details.

1.3.1 Goals and Objectives

The goals of this project were to deliver a spatially enabled database with online, map-
based location and vendor search tools that would streamline the scouting process,
enhance the efficiency of finding suitable locations throughout the Coachella Valley, and
increase the number of productions booked by the client.



The typical usage scenario of the location library allows the user to search for
locations using multiple methods and presents detailed information about the site on a
map. Online search tools make the client’s job easier by giving location scouts and
producers a self-service model to facilitate and encourage production in the Coachella
Valley.

The Greater Palm Springs Film Alliance business objectives include highlighting the
Coachella Valley as an attractive production destination. The online location library
supports this objective by improving the location scouting process and making it easier to
hire local professionals. All the information needed by producers and scouts is available
in one place and comes from multiple city, county, federal, and tribal jurisdictions.
Providing a self-service tool enables many scouts and producers to find what they need in
a matter of hours rather than days and without requiring the assistance of GPSFA staff,
who, in turn, are free to focus on requests that are more complex. This tool could also
remove barriers to securing project approval. If the GPSFA consequently doubles the
average number of annual productions booking Coachella Valley locations and local
professionals, then the organization’s overall business objective of highlighting the
region and stimulating year-round job creation will be met.

1.3.2 Scope

The online location library is a web-based application that allows a user to search for
production locations and local crew, talent, and businesses by using keywords or phrases.
Multiple search methods allow flexibility in locating in-depth information about a site’s
characteristics and other production-related details.

Search methods available include full text, visual exploration on a map, and
interactive filtering via categories. The location library uses standard map interface
functionality for zooming in/out, panning, centering, and layer selection. Search, Query,
and NearMe widgets provide functionality for attribute and proximity searches.

Results of search and filtering actions are displayed on the map and provide the user
with detailed production-related information in pop-up windows and text boxes within
the map display. Production-related information includes the jurisdictional authority,
details about permitting, fees, insurance and public safety requirements, and available
incentives. The web search tool provides the user with service and contact information
for local crew, talent, and film-friendly businesses in the vicinity of the desired locations.
Category definitions for locations, services, and businesses were provided as part of the
data delivered by the client.

1.3.3 Methods

The process for project implementation involved planning the work to be performed and
documenting a timeline. This process included a preliminary plan for the methods to be
used in delivering the client’s web application. These methods included data review, data
cleaning, geocoding, geodatabase development, ArcGIS Online processing and
configuration, and JavaScript web development. The associated activities, tasks,
technologies, and techniques for each phase are outlined in later sections.

The project began with a data collection process. The client provided data in
spreadsheet format and included location, person, and local business records. The project



team reviewed these data for accuracy and compliance with the agreed-upon data scheme
for each record type, made corrections where necessary, and prepared the data for import
into Esri’s ArcGIS for Desktop software.

The project utilized ArcGIS for Desktop software to develop and test the
geodatabase and publish the feature classes in ArcGIS Online as a hosted feature service.
The geodatabase employed domains and subtypes to ensure that users and administrators
type correct and accurate data via the web application.

Once the geodatabase was completed, the feature classes were published in ArcGIS
Online as Representational State Transfer (REST) services. ArcGIS Online web mapping
tools, standard JavaScript web development techniques, and Esri ArcGIS API for
JavaScript were used to build the custom web mapping application.

1.4 Audience

The project and report were prepared for the Greater Palm Springs Film Alliance, but it
has relevance for other film and television professionals. The GPSFA’s interest is
efficient promotion of the Coachella Valley and attracting location scouts, producers,
directors, and other film commissioners to the area. Nontechnical readers of this report
would include film and television industry professionals seeking information about online
location library tools. Technical readers would include web programmers and GIS
professionals interested in application development for cataloging, storing, and retrieving
site information within a mapping context. This report assumes readers will have at least
some exposure to web development, web programming, and GIS techniques.

1.5 Overview of the Rest of This Report

The remainder of this report covers specific topics including detailed design,
implementation, issues, and possible future work. Chapter 2 provides background details
about the emergence of location scouting, citing the political, social, and economic events
that drove its evolution. A review of the literature about runaway productions and
location scouting provides context and rationale for web-based location scouting tools
and film commissions, and includes what the State of California has done to provide
incentives and retain productions. Chapter 3 examines the components that made up the
preliminary design processes, system analysis, design, and project planning. The initial
system analysis included functional and nonfunctional requirements gathering with the
client, as well as preliminary design and project timeline development. This chapter also
includes the project plan. Chapter 4 covers the actual design work performed in support
of the final product. Beginning with conceptual database design, the chapter moves on to
data collection and cleaning, quality control steps taken to ensure that the data were
accurate, and how the prepared data were published online. Chapter 5 details the online
development portion of the project and includes specifics on how JavaScript, the Dojo
toolkit, and ArcGIS API for JavaScript were used to design and test the business logic
and presentation layers for the online location library. Chapters 6 reviews the results of
the final product, and the report wraps up with concluding remarks and possible areas of
future improvement in chapter 7.






Chapter 2 — Background and Literature Review

Chapter 2 introduces a brief history of filmmaking in Southern California as context for
why the industry continues to be essential to the local economy. In addition, a working
definition will be established for the term “runaway production” as well as an explanation
of why it is worthy of discussion. These topics lay the groundwork for understanding the
negative economic impacts runaway productions have had on the California economy
and why elected officials at various levels of government have intervened. With this brief
history as a backdrop, sections 2.3 and 2.4 explain the roles film commissions play in
stemming the exodus of productions to other states and countries. Finally, the chapter
closes by making the case for why California film commissions have succeeded at
reducing runaway productions for California.

2.1 The Early Hollywood Studio System in California

It is commonly believed that Hollywood, California, was as the birthplace of the modern
film and television industry, dating back to the early 1900s. The first permanent film
studio was built in Los Angeles in 1909 (Hollywood Film Office, 2008). Today, these
industries generate a $30 billion a year in business for California and create an estimated
160,000 jobs (Southern California Association of Governments, 2014). Film and
television are synonymous with California’s heritage, brand, and reputation. To bolster
these attributes, film commissions and politicians throughout the state compete to
promote their local and regional areas as premier destinations to base film, television, and
other media productions. Commissions compete for the direct economic benefits of these
productions but collectively work toward the common goal of keeping production
activity in California.

As movie studios grew in size and power during the 1920s, most movie stars were
under direct contract with a studio. This meant that movie studios carefully staged and
choreographed all aspects of an actor’s professional and personal life to promote and
maintain “star” status. This period of mass production gave studios great control over
their actors, on and off the screen. The studio system era also gave movie producers
control over the information the public received about their movies. However, as
productions began to leave Los Angeles, the studios not only lost control of the stars but
also the publicity information that was released about a movie production (Hozic, 2001).

Authors who write about Hollywood, like Aida Hozic, characterized this period in
early Hollywood history as localized movie production. Every aspect of a film was shot
entirely on the studio’s soundstage or at its movie ranch. Within the four walls of a stage,
places as distinctive as ancient Rome, Brooklyn, or the American South were re-created
with skill and precision by the Hollywood filmmaker. Keeping costs down may have
been the primary reason for the strictly controlled environment of a soundstage, but it
was also a way movie producers exerted their control over production (Hozic, 2001).

Following World War I1, Hollywood’s complete control over movie production
weakened. The conditions that had that allowed the studios to control their stars and
movies rapidly disappeared, and a new era of geographically dispersed moviemaking
emerged.



2.2 Runaway Productions — The How and the Why

The literature reviewed for this report clearly documents the negative economic impact of
productions moving out of the state and the country and includes lost jobs and revenue
decline for public agencies, tribal organizations, and companies of all sizes that support
the industry. A film or television production that is conceived of locally but is produced
elsewhere is called a runaway production. This issue has been of major concern to the
industry—so much so that federal, state, and local governments have enacted tax laws
and streamlined permit requirements to attract and retain production activities (Battista,
2014). What follows is a discussion of what runaway productions are, the historical
context for how they became a problem, and what lawmakers and politicians are doing
about them.

During World War 11, political and economic circumstances forced many European
nations to shut down movie theaters, and U.S. film exports came to a standstill. By the
end of the war, U.S. movie studios had amassed a stockpile of unreleased films and were
eager to return to the lucrative business of exporting films to Europe. Cash-strapped
countries like England were doing all they could to prevent a currency shortage, enacting
efforts including excessive tax on imports of American-made films. Growing labor issues
in Hollywood, combined with strict British import tariffs and revenue caps imposed on
filmmakers, proved to be challenging but not impossible for U.S. movie producers to
overcome (Yale, 2010). Great Britain and the United States came to an agreement called
the Anglo-American Film Pact, which allowed British theaters to resume showing
American-made films and eliminated the 75 % tax on foreign film revenues in Britain.
Under this agreement, U.S. movie producers were able to reduce their tax bill but still had
to operate under policies that put a cap on revenue that could be taken out of the country
(“Anglo-American Film Deadlock Broken by Pact,” 1948).

Movie producers were also able to access some of the capped revenue, thanks to a
generous provision of the British government that allowed them to invest revenues above
the cap back into the foreign economy— specifically, into film production. A byproduct
of the Anglo-American Film Pact resulted in American dollars financing foreign films
and paying wages to non-American workers. This perceived negative impact on
American film industry workers did not sit well with Hollywood union leaders. The
resultant labor conflict only intensified the growing turmoil between Hollywood labor
unions and movie producers (Johnson-Yale, 2015).

Hollywood labor unions’ increasing power in the late 1940s and early1950s greatly
influenced the growth of runaway productions. Organized labor in the United States was
becoming increasingly expensive as tradespeople became more specialized and union
leaders began demanding better pensions and benefits for their members. Movie
producers quickly learned that they could reduce production costs by shipping projects
overseas where they were already funding production services and labor.

Authors agree that political, economic, and social issues occurring after World War
Il led to much discussion about the perception of runaway productions. In her dissertation
on the history of Hollywood outsourcing, Camille K. Yale detailed political and
economic conditions that existed in the mid- to late 1940s that resulted in a rise in
runaway productions (Yale, 2010). She provided historical context for this rise and the
increasing fear of Hollywood labor unions that studios and film producers were sending



jobs overseas (Johnson-Yale, 2015). Hozic, in her book titled Hollyworld, concurred that
labor and political conditions led to more runaway productions, but according to Yale,
labor and media used the term runaway production almost exclusively to raise fears
rather than explain a phenomenon (Hozic, 2001). The Hollywood industry may have
originally coined the term to mobilize support for a political cause. The term, however,
remains in common parlance today. As recently as 2014, Paul Battista continued to use
the term and attached far more weight to its effects by stating that runway productions are
not simply a labor or international trade issue but, rather, a U.S. tax code issue that
“indicates the need for an active response by the U.S. government” (Battista, 2014, pg
304).

Over the past 10 years, runaway productions have negatively affected California’s
economy because of lost jobs and revenue. According to Kevin Klowden and Anusuya
Chatterjee (2010), in 2008 the film industry generated $25 billion and created 167,000
jobs in the state, based on data from the California Employment Development
Department (Klowden, Chatterjee, & Hynek, 2010).

These results came on the heels of a peak of $21 billion in 1997, followed by a
significant drop in 1998 and a recovery in 2004 with $24 billion in output. Jobs numbers
in the late 1990s follow a similar downward trend that “coincides with a push by Canada,
the United Kingdom, and Eastern Europe to build production facilities and cultivate local
talent” (Klowden et al., 2010).

According to the California Film Commission (CFC), between 2003 and 2008
California experienced a 50 % decrease in the number of studio feature films (Business
Transportation and Housing Agency, 2009). The revenue and jobs decline experienced by
the California film industry over this period indicated an exodus of productions from the
state; simultaneously, there was a well-documented growth of production and talent
employment in Canada and overseas. According to Kevin Klowden, Anusuya Chatterjee,
and Candice Flor Hynek (2010), industry output has remained relatively flat since 2004,
and jobs numbers have even dipped below the high in the same year.

The California State Legislature finally took action in 2009 and introduced the
California Film and Television Incentive Program in an attempt to address the issue of
productions leaving California. This state program involved a series of tax incentives
designed to keep film and television productions in California. With over 40 other states
competing against California through lucrative tax credits to lure productions, California
was trying to retain the production activity that remained.

2.3 Location Scouting

Location scouting is the term used by industry professionals to describe the process of
finding a film or television production location outside a studio sound stage. A director
envisions the aesthetic for a scene, and a location scout finds the places that bring that
vision to life. Re-creating large, dangerous, or historic locations inside a sound stage can
be prohibitively expensive, unrealistic, or even unsafe. When there is a need to bring a
more authentic look and feel into a scene, a location production is preferred over sets on a
soundstage. It is the responsibility of the location scout to understand the filmmaker’s
requirements and use all available tools and resources to find the appropriate locations.



= CINEMASCOUT - California's Locations Gallery

v Location Categories

Welcome to CINEMASCOUT!

Search for a diverse range of California film locations by
* Location Name /1D .
entering a keyword in the text bo a region or a type
ory list. If you don't fin ou are looking for

Lisa Mosher at

Location Name

Location ID rn nal assistance, please contac
50 x123 or Imosher@
v Geographic Area
Jurisdiction Search
- Searching for a specific location? Send an e-mail request with
All Regions
= details and we will send your request to our network of
v Proximity Reglonal Flilm Office:
Zip/Post Code ~

v Building Materials

¥ Architecture Style

Figure 2-1: CINEMASCOUT at the California Film Commission Website
(Reprinted from the California Film Commission website CinemaScout
page. Retrieved on October 27, 2016, from http://ca.reel-
scout.com/loc.aspx. Public domain.)

CinemaScout appears to be an effective solution. However, according to some
regional film offices, it is outdated, does not offer a user friendly experience, contains
limited mapping capability, and is not easy to use on mobile devices (Vincent, 2016).
CinemaScout also lacks the ability for a movie producer to identify local film-friendly
businesses in proximity to a location. A production must factor in these local support
services as part of the overall budget. Termed “below-the-line” costs, they are associated
with nonartistic or noncreative crew and can be some of the most costly in a production
(Cucco & Richeri, 2011). Identifying and using nearby businesses, rather than shipping
everything to a production site, helps keep location shooting costs under control. While
statewide film commissions provide valuable services to the larger production
community, the regional and local commissions bring expert knowledge about locations
and business resources critical to location production.

2.4.2 The Greater Palm Springs Film Alliance

Since 2014, the Greater Palm Springs Film Alliance (GPSFA) has worked to redefine
how large and small productions are attracted to the region. Armed with a new business
plan, GPSFA executive director Levi Vincent uses the online location library as a twenty-
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Chapter 3 — Systems Analysis and Design

An essential part of successful project planning includes collecting the client’s business
requirements. Section 3.1 lists the formal functional and nonfunctional project
requirements gathered through numerous meetings and discussions with the client.
Combining the preliminary understanding of the problem with detailed requirements
provides a natural path toward defining an introductory solution design. While progress
toward any solution naturally results in changes to the original design, the basic system
design and its components are outlined in Section 3.3. No good project can be expected
to succeed without a plan. A project plan is a working document and changes with
progress toward the final solution. Section 3.4 presents one snapshot of the project plan.

3.1 Problem Statement

The client’s current process for identifying film and television production locations is
time-consuming and often requires cumbersome coordination between other film offices
and location scouts. The current location scouting process can be slow, and tight
production turnaround times can result in lost projects and money. This project addressed
these challenges as well as ones in finding local talent and film-friendly businesses.
Putting these components together into a single search tool with an intuitive interface
would allow the client to focus his limited time on more complex requests. Providing a
self-service search and filter tool for routine inquiries would allow the client to work
more efficiently and provide location details quickly.

3.2 Requirements Analysis

The key to any successful development project is to ensure a thorough understanding of
the client’s needs. Significant time was spent in the initial analysis phase of the project so
that both the client and developer understood and agreed on the project scope. Their
agreement clarified which features and functions were to be included, the client’s
expectations in terms of system performance, and what minimum systems specifications
could still provide optimal operation and support. The project team, in consultation with
the client, established a set of functional and nonfunctional requirements.

3.2.1 Details of Functional Requirements

Table 1 lists the general statement of the functional requirements, and Section 3.2.1
discusses each requirement in detail. The functional requirements listed in this section
address the specific features that the solution will provide.

Table 1. Online Location Library Functional Requirements
Functional Requirement Description
Searching by Attribute and Users shall be able to search and filter location
Filtering by Type attributes using multiple methods.
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Functional Requirement Description

Map and Listing Details Pop- | Clicking on a map icon or a location listing shall
up display a pop-up with relevant details for the
location.

Display Permit Requirements | Location pop-ups shall display permit
requirements.

Update Attributes After successful authentication, the application
administrator shall be able to update permit
requirements by jurisdiction.

Media (photo/video) Display Thumbnail images shall appear under the location
type tabs in the left pane of the map display.
Images will also appear in location pop-ups.
Clicking on an image shall display a full-size

image.
Crew, Talent, and Vendor Film-friendly businesses and other service
Display providers shall display on the same map as

production locations.

Create New Record After successful authentication, an authorized user
shall be able to create new location, person, and
vendor records.

The Searching by Attribute and Filtering by Type requirement provides various
methods for a user to search and filter locations that appear on the map. The Search By
Attribute tool allows a user to type a word or phrase in a search box and to find locations
in the library that match. The tool searches the location title, category, and description
attributes of the Location feature class. Results matching the user’s entry are displayed
below the Search tool. When the user selects a matching record, the map zooms to the
selected location, and a pop-up containing information about the location appears. If a
search returns no matching results, the message “No matching results were found” is
displayed. The Filter By Type tool allows the user to filter the map display so that only
locations matching the selected category remain. The application displays location
categories as separate tabs in an accordion container in the left pane of the interface.
When the user selects a tab (labeled by category or interest), the map displays updates to
reflect only locations in the database classified with the selected category. The All
Locations pane, at the top of the interface, removes all filters and returns the map display
to the default showing all locations.

When a user clicks a location icon on the map, a pop-up window displays the
relevant details of the location. Each pop-up contains information about the location
including production details and contact information. The pop-up also contains allows the
user to zoom to the location.
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Permit requirements information is also included in the pop-up. The pop-up windows
have navigation buttons that allow the user to move between location and permit details.
The online feature layer, Jurisdiction, contains the permit details for each city, and an
authorized administrator may update the permit requirements for any given jurisdiction.
Since permit data is stored in its own separate hosted feature layer, there is no
requirement for the administrator to update individual locations to reflect the latest
permitting requirements.

The client classifies locations in the library by category. The solution displays each
location category on a separate tab in the accordion container on the left side of the
interface. After the application loads, titles of each location appear under the appropriate
category heading. Clicking the location title under the category heading displays the
location information and permit pop-ups. The thumbnail image displayed in the pop-up is
also a hyperlink that opens a new browser tab to displays full-size images of the location.

One dataset provided by the client included film-friendly businesses and other
service providers frequently hired by film and television productions. An important
feature of the location library is the display of service providers that are near the currently
selected location. While exploring a location, the user can see icons representing each of
these businesses on the map. By displaying locations and businesses on the same map, a
user determines the likelihood that the area can support the production.

Some jurisdictions offer to reduce or waive film and television production approval
fees. The purpose of offering these incentives is to bring in more productions and the
positive economic impacts that accompany them. The online location library prominently
displays any available incentive information in the Permit Information pop-up.

The Submit New feature was requested by the client to allow the addition of new
location, people, and vendor records to the location library. When an authorized user
successfully logs into the system, an entry form is available for capturing and submitting
the new data or updating existing records. All required fields for the new entries are
clearly marked. The application allows the client to prevent new features from being
displayed until the administrator has finalized the records. The review process helps
maintain ongoing database integrity and ensures that the user correctly filled out all
necessary data entry fields.

3.2.2 Details of Nonfunctional Requirements

Table 2 provides a general description of nonfunctional requirements. Unlike functional
requirements, nonfunctional requirements do not address the features or operation of the
application. Instead, they describe the technologies used to implement the solution and
deliver the functions, as well as any system performance requirements and hardware or
software prerequisites. Nonfunctional requirements may also include the specific,
measurable performance goals of the project or application. In the case of the online
location library, nonfunctional requirements specify performance goals the client requires
once the application is operational. For the GPSFA, this included increasing the average
number of locations booked in a month.
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Table 2. Online Location Library Nonfunctional Requirements

Name Description

Combine Datasets into The online location library shall bring together location,

Single Mapping Solution person, and vendor datasets into a single, map-based
solution.

Solution Architecture The application shall be built using JavaScript,

Cascading Style Sheet, HTMLJ5, and Esri ArcGIS API
for JavaScript 3.x.

Browser Compatibility The application shall be a web-based application
compatible with Microsoft Internet Explorer 11 and
higher and Google Chrome version 50.0 and above.

Reduced Location The application shall speed up the location scouting
Scouting Time process and reduce the amount of time the client spends
on individual locating scouting requests.

One of the primary motivations for this project was the client’s desire to make his
location scouting process easier and less time consuming. This goal is partially achieved
by specifying the nonfunctional requirement that the project bring multiple datasets
together into one place for easier use. The datasets include the client’s lists of film and
television production locations, industry professionals for hire, and other businesses and
service providers that support film and television production. Bringing all three of these
datasets into a single location with one interface greatly streamlining the location
scouting processes.

Early in the project analysis phase, the client agreed that a custom web-based
application would meet his requirements. The application was built using web
programming technologies including JavaScript, Cascading Style Sheet (CSS), HTMLS5,
and Esri ArcGIS API 3.18 for JavaScript.

Since there are competing web browsers in various versions, the client agreed to a
minimum version to ensure that the location library functions as intended and gives the
client the best chance to meet his performance goals. The agreement between the client
and the project team was that the application function on browsers compatible with
Microsoft Internet Explorer versions 11 and higher and Google Chrome version 50.0 and
above.

The final nonfunctional requirement documents the intended performance
improvement goals. As discussed earlier, the client’s inefficient scouting process
sometimes would result in losing projects. By developing a self-service location scouting
tool, the overall process takes less time and reduces the amount of effort the client spends
on individual requests. By providing production details and requirements in response to
the initial inquiry, the client can improve his efficiency and increase the overall number
of bookings. The client will no longer waste time researching locations that could not
accommodate a particular production due to size or other reasons.
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3.3 System Design

The Online Location Library is a stand-alone custom JavaScript web application. The
application utilizes the Esri ArcGIS Online cloud GIS and ArcGIS API for JavaScript.
The four major components that make up the application are ArcGIS for Desktop,
ArcGIS Online, the client’s web server, and the end user’s computer running a supported
web browser. Figure 3-1 provides a graphic overview of the components, how they
connect, and the flow of data from the various components to the user’s browser.

ArcGlIS for Desktop ArcGIS Online

Internet

End User Computer

Client Web Server
« HTML/CSS

. Chrome * JavaScript
+ Internet Explorer

Figure 3-1: Graphic representation of application components

Hosted on the client’s existing web server, the application uses HTML, CSS, and
JavaScript. ArcGIS API 3.18 for JavaScript and ArcGIS Online provide GIS
functionality in the solution. The project team developed the web application to be
compatible with specific web browsing software. The browser requirement was Internet
Explorer version 10 and Google Chrome version 50.

The ArcGIS for Desktop suite was used to create a file geodatabase for loading the
client’s data. The design for the feature classes separated each of the three datasets into
an individual feature class. The design of each feature class’s attribute schema was a
collaboration between the client and the project team. Once all feature classes were
developed, the entire collection of data were published as a feature service hosted by
ArcGIS Online. This step allows the online feature services to be programmatically
accessed as Representational State Transfer (REST) endpoints for use in the JavaScript
web application. Once published as a hosted feature service, the feature classes in the
original file geodatabase were no longer needed for implementing the web application.
The process of publishing the data in ArcGIS Online copies the data to ArcGIS Online.

The JavaScript programming language and Esri ArcGIS API for JavaScript were
used to create the web application. The map and the application presentation layer were
built using standard web programming techniques and patterns. The web application
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takes advantage of ArcGIS API for JavaScript to provide all the necessary code and
methods for accessing the online feature services as well as the mapping functionality.

3.3.1 System interface requirements

As a stand-alone application, interfaces with other systems are minimal. Both the client
and partner organizations host their location-related pictures and media files on publically
accessible web servers. For displaying images of locations, the location library directly
references these systems, using web protocols to retrieve and display any media files.

Esri hosts and maintains ArcGIS API for JavaScript in the cloud. The programming team
used web-based JavaScript coding patterns to access the hosted GIS functionality.

3.3.2 Communication requirements

According to the client, the GPSFA website currently receives approximately 1,600
visitors each month during the peak location-scouting season. Client goals include
increased website traffic, with 3,000 visitors each month in 2017, then an increase of 18
% each year thereafter. The online location library is a key component of meeting these
goals and servicing the increased traffic. It may be necessary for the client to upgrade
services to accommodate the increased web traffic and data throughput.

Being a web-based solution, the online location library communicates via standard
HTTP protocol and Internet protocol (IP) communication. The client currently contracts
with a third party for web server hosting and maintenance services. In the event of issues
with server performance, the client will address these issues with the service provider.

3.3.3 Hardware and software requirements

The project used standard hardware and software for developing the web solution as well
as for hosting and maintaining the completed web application. The development team
used ArcGIS 10.4 for Desktop to organize and manage the operational layers that would
be used in the web application. A standard Dell M3800 laptop running the Windows 7
64-bit operating system was the development platform. The WebStorm Integrated
Development Environment (IDE) was the JavaScript platform used by the development
team, and current versions of Google Chrome and Internet Explorer web browsers were
used for solution testing. The client’s hosted web server is a CentOS 6 64-bit Windows
Server with a user-accessible control panel.

3.3.4 Policies and standards

The client did not specify existing policies or standards for project implementation and
interface design. The programming team followed industry best practices for HTML5 and
JavaScript web development. The developer incorporated colors in the application design
to compliment the client’s current color scheme. The GPSFA logo was used where
possible for a consistent look and feel of the client’s brand. By following web design and
JavaScript programming best practices, the developer ensured the greatest likelihood for
compatibility, stability, and longevity of the solution.

20



3.4 Project Plan

During the planning phase, the project team met with the client in order to understand the
business of location scouting and the current workflow. The outcome of these discussions

was a list of application requirements that the project team used to develop an initial
project plan outlining all the phases, milestones, and tasks necessary to deliver the
solution. Table 3 is the preliminary project plan, including estimated durations and

proposed schedule.

Table 3. Preliminary Project Plan
Start End Budgeted
WBS Task Title Month  Month Hours
1 Planning
1.1 | Determine/Document requirements April May 60
1.2 | Write MIP proposal for faculty and client approval April April 20
1.3 | Develop project plan April April 16
1.4 | Identify ArcGIS Online hosting site April April 4
1.5 | Determine WordPress integration need/feasibility April April 4
1.6 | Client sign-off of requirements July July 0
2 Design
2.10 | Design & document conceptual data model May June 8
2.15 | Design & document physical data model July July 2
2.20 | Document use cases May May 8
2.40 | Receive photos/videos/attributes from client May June 0
2.50 | Create photos/videos if necessary May June 0
2.60 | Obtain alliance member database May June 0
2.70 | JavaScript self-training June Aug 0
2.80 | EsriJavaScript API training July July 25
2.10 | Wireframe web app July July 20
3 Implementation/Testing
3.10 | Prepare member database if necessary July Aug 0
3.20 | Upload photo and video media if necessary July Aug 0
3.30 | Review & prepare client data July Sept 40
3.35 | Build geodatabase Aug Aug 8
3.40 | Publish feature services in ArcGIS Online July Sept 8
3.45 | Create web map Aug Aug 8
3.50 | Build JavaScript application July Sept 160
3.60 | Test JavaScript application Sept Sept 40
3.70 | Rework JavaScript application Sept Sept 20
3.80 | Integrate mapping application into client's website Sept Sept 10
4 Deployment
4.05 | Determine final hosting (CSS or CVEP) for feature services Oct Oct 2
4.10 | Migrate feature services to final hosting Oct Oct 0
4.15 | Migrate JavaScript to client webserver Oct Oct 8
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4.20 | Test app outside development group Oct Oct 8
4.30 | Revise app based on client feedback Oct Oct 40
4.40 | Share app with ArcGIS Online group everyone Oct Oct 0
4.50 | Final client review & sign-off Oct Oct 4
5 Project Close
5.10 | Finalize solution documentation Oct Oct 16
5.20 | Deliver updated artifacts to client and CVEP Oct Oct 0
6 MIP Report & Defense
6.10 | Draft MIP report Oct Oct 80
6.1.1 Chapters 1 & 2 to editor Aug Aug 20
6.1.2 Revisions to chapters 1 & 2 Sept Sept 8
6.1.3 Chapters 3 & 4 to editor Sept Sept 20
6.1.4 Revisions to chapters 3 & 4 Oct Oct 8
6.1.5 Chapters 5 & 6 to editor Oct Oct 20
6.1.6 Revisions to chapters 5 & 6 Oct Oct 8
6.1.5 First draft to advisor Oct Oct 0
6.20 | Draft MIP Defense Presentation Nov Dec 60
6.2.1 Advisor reviews defense presentation Nov Nov 40
6.2.2 Finalize defense presentation Nov Nov 40
6.30 | MIP defense Nov Dec 8
6.40 | Prepare & submit MIP CD Dec Dec
6.50 | Submit MIP report to Armacost Library Dec Dec 2
Total 861

3.4.1 Planning Phase

During the planning phase, interviews were conducted with the client to help the project
team understand the current location scouting workflow. The goal of these interviews
was to document the current location scouting workflow and begin collecting information
on the client’s pain points in the existing processes. This phase was also an opportunity
for the project team to understand the film and television location scouting business.
Learning a new vocabulary was necessary to improve communication with the client and
industry partners as well as to prepare for the research ahead. The outcomes of this phase
were detailed functional requirements, design drafts, and a project plan. This was the
longest phase of the project, and some aspects of project scoping and business process
review continued well into the early stages of project development.

3.4.2 Design Phase

The design phase included preliminary design work on the file geodatabase and feature
class structure. To ensure the necessary attributes were captured in the datasets, the client
was regularly consulted. One significant challenge during this phase was getting pictures
for locations. Although not formally scheduled for delivery until phase three, concerns
about the location pictures and datasets resulted in the project team requesting these data
earlier than planned. By executing this step earlier in the timeline, padding was created in
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the schedule in the event that the client had to go out into the field to collect the necessary
data and pictures. This proactive planning helped to prevent falling behind schedule.

3.4.3 Design Phase

It was during this phase that the project team requested the three datasets from the client.
The client had originally anticipated working with industry partners to collect data and
pictures from locations throughout the study area. Unfortunately, the partners were
unable to share their location data and pictures. At this point, the project implemented the
first contingency plan. Since the partner agencies did not provide their data and images,
the client selected 10 representative locations throughout the Coachella Valley, created
the necessary data attributes, and provided pictures of these sample locations. Time was
lost waiting for the images and data that affected the timeline for this phase. One other
significant milestone for this phase was the Esri instructor-led training in the use of
ArcGIS API for JavaScript. While experienced in programming, the development team
had minimal experience in web design and programming and no experience in web
development using ArcGIS API for JavaScript. The Esri public training schedule drove
the timing of this critical training task and was beyond the control of the project team.

3.4.4 Implementation/Testing Phase

The majority of the JavaScript development work occurred in the implementation/testing
phase. As the web application development progressed, the project team uncovered issues
with the original feature class design. The altered geodatabase design was incorporated
into the solution, and the feature service was republished in ArcGIS Online. Python
scripting automated some of the manual tasks of creating and assigning feature class
domains and subtypes. Some level of design iteration on the geodatabase had been
anticipated, and using the Python scripts to rebuild the geodatabase during testing helped
minimize time lost during this phase.

3.4.5 Deployment Phase

During the deployment phase, the application code files were migrated to the client’s
website. The project team had a choice to host the feature services on the University of
Redlands ArcGIS Online organizational account or migrate them to the Coachella Valley
Economic Partnership (CVEP) site. In an attempt to make up lost time, it was decided to
keep the feature services on the university ArcGIS Online site.

The final phases of the project included completing all required documentation.
Documentation included artifacts required for the MS GIS program as well as
documentation and instructions for the client for adding and managing location library
records.

3.5 Summary
Chapter 3 laid out the project requirements analysis, system design, and project plan

portions of the project. The project team invested significant effort in documenting and
clarifying the client’s needs and developed solid business requirements for the online
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location library. The solution envisioned by the team to meet all requirements was an
ArcGIS Online-based custom web application. This solution incorporated several Esri
technologies including file geodatabase development, ArcGIS Online feature services,
and ArcGIS API for JavaScript development. A sound project plan was developed and
monitored to ensure progress. Due to an aggressive project scope, delays in receiving
data, and other setbacks, there were significant delays in project implementation that
ultimately affected the project deliverable.
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