
FUNDING SCHOOL SAFETY PROGRAMS 1 

Using Web Crawlers/Scrapers and Big Data Analytics to Identify Funding for School 

Safety Programs against Mass Shootings 

Sandi Carroll and Paul Kanaris 

Georgetown University 

 

Author Notes 

Authors are students at Georgetown University and have centered this project around the 

requirements specified by the Master’s of Technology Management Capstone Project and the 

requirements of the client, General Dynamics. 

Author Note 

 Carroll has been a Director of Information Technology, CTO, and CIO with more than 

20 years’ experience in overseeing technology projects, implementations, and deployments. 

Kanaris works as a Software Quality Assurance Architect with over 18 years of software 

development and quality assurance experience. 



FUNDING SCHOOL SAFETY PROGRAMS 2 

Abstract 

Technology has changed significantly over the last decade. The pervasiveness of the 

Internet impacts behaviors from how one performs research, to telehealth, to communications 

through social media. One responsibility of Technology Managers is to leverage technology in a 

manner to apply a remedy to a problem or system. Our research project was to solve the problem 

of using technology to automate the process of identifying funding for school safety programs 

addressing mass shootings.  

The team realized the problem was complex in its construct. There were issues consistent 

with (1) identifying the sources of funding, (2) understanding the processes required to access 

those funds, (3) extracting and aggregating large volumes of data, (4) interpreting and analyzing 

the data, and (5) identifying the decision makers in the process. This proposal attempts to solve 

the problem and offer a solution utilizing Big Data Infrastructures/Analytics and Business 

Intelligence to identify and report the most optimal funding opportunities.   

Keywords: School safety, mass shootings, Big Data Analytics, Business Intelligence 
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Using Web Crawlers/Scrapers and Big Data Analytics to Identify Funding for School Safety 

Programs against Mass Shootings 

Problem Statement 

Mass shootings in our schools impact our communities, law enforcement, first 

responders, school staff, but, most significantly, the children and families who are victims or 

witnesses to such attacks. In the first 21 weeks of 2018, our public schools and universities 

experienced “23 school shootings where someone was hurt or killed” (Ahmed, Saeed; Walker, 

Christina, 2018). While these 23 incidents are not all mass shootings, they reflect the potential 

danger of weapons in our schools.  

Analyzing the shooting data presented by Ahmed and Walker (2018) reveals that twenty-

seven people lost their lives in two mass shootings in 2018, most of them children. One mass 

shooting occurred in Parkland, Florida where 3 adults and 14 students died and a second one in 

Santa Fe, Texas where 2 adults and 8 students died.  

Figure 1 aggregates data from Katsiyannis, Whitford, and Ennis (2018), Ahmed, Saeed; 

Walker, Christina (2018), and Hanna, Andone, Allen, and Almasy (2018) to show the number of 

deaths from school mass shootings (K-12). The data is grouped by decade starting with the 1040s 

to the 2010s. The bar graph represents the number of mass shootings committed by adolescents, 

adults, and combined shooters. Trendlines are superimposed on the bar graph to show the 

number of adolescents, adults, and combined victims who died during these shootings. 

In analyzing the data and sources, two alarming trends show (1) adolescents are 

increasingly committing most school shootings and (2) most of the victims that die are 

adolescents as well. The trend is clear: an alarming number of adolescents are killing an 

alarming number of adolescents. 
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Figure 1. Deaths from mass shootings 1940 to 2018 and deaths from the Sante Fe High School 

shooting. Aggregated Katsiyannis, Whitford, and Ennis (2018), Ahmed, Saeed; Walker, 

Christina (2018), and Hanna, Andone, Allen, and Almasy (2018), by Paul G. Kanaris, 2018. 

General Dynamics Mission Systems, Inc. (GD-MS) is addressing mass school shootings 

by developing technological solutions that improve school safety. The solutions address three 

key inter-related systems: prevention, detection, and response to mass school shootings as shown 

in Figure 2. Prevention is the first line of defense in averting mass school shootings. However, 

no one can foresee all eventualities and, therefore, prevent all mass school shootings. For this 

reason, it is also essential to include detection as part of the solution. A shooter might have 

initiated a plan, but detection could prevent the execution of this plan. Again, the best solutions 

cannot prevent and detect all potential mass shootings. Therefore, it is critical to have a plan in 

place to respond to an active shooting. GD-MS’s proposed technological solutions acknowledge 

these possibilities and provide solutions to address these three key systems: prevention, 

detection, and response. 

1940's 1950's 1960's 1970's 1980's 1990's 2000's 2010's
All Combined Shootings 1 0 0 1 7 13 5 9
Adolescent Shootings 0 0 0 1 2 10 4 7
Adult Shootings 1 0 0 0 5 3 1 2
All Combined Deaths 5 0 0 2 12 36 14 61
Students Killed 0 0 0 0 10 29 12 50
Adults Killed 5 0 0 2 2 7 2 11
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Figure 2. How funding supports school safety through the purchase of prevention, detection, and 

response systems, by Paul G. Kanaris, 2018. 

The inter-relationship among prevention, detection, response, and school safety is neither 

linear nor straightforward. For example, investing most of the funding in prevention does not 

ensure school safety more so than spending more money in the other two key areas: detection 

and prevention. Instead, the relationship is dynamic; that is, an increase in prevention and 

detection may reduce the amount required for the response system, and, conversely, a reduction 

in prevention or detection may force an increased cost for a response system.  

As shown in Figure 2, these three key systems of school safety can only be addressed 

with appropriate funding. Moreover, the assumption is that if a school has the funding, the school 

will be able to implement one or all three systems to support school safety in the context of a 

potential active shooter. Schools or school districts are responsible for deciding whether to add 

an active shooter safety system and for finding the funds to support such a system. Frequently 

funds are not available in school budgets for safety systems. These systems can be very costly 
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because they may new construction or remodeling in addition to technology components. 

Schools have the option to apply for grants to help them defray these additional costs.  

Figure 3 provides an example of a high-level workflow that illustrates the funding 

process schools follow for expenditures of this nature. This workflow is applicable regardless of 

the source of funding. The workflow begins with a fundamental question: Is there funding in the 

budget? A response of yes or no requires that a different sub-workflow be followed. Each 

funding source will require its own customized workflow. 

 

Figure 3. A high-level view of safety system funding workflow, by Paul G. Kanaris, 2018. 

Although General Dynamics offers technological solutions to address school safety, it is 

not a provider of funds but instead is a recipient. Therefore, identifying funding opportunities to 

help schools pay for safety systems is essential for General Dynamics’ success to improve school 

safety by implementing their safety systems in schools. 
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The problem becomes how to identify (1) these specific sources of funding, (2) the 

processes that need to be followed to access the funds, and (3) the influencers and decision 

makers. This proposal focuses on using Big Data Analytics to identify and report funding 

opportunities. Once these opportunities are identified, they will reveal the funding processes and 

influencers and decision makers. 

Background and Research 

Project Context 

Identifying funding opportunities was performed in the context of conducting online 

searches of school safety funding opportunities. As shown in Figure 4, this research reveals three 

sources of grant funding: (1) federal, state, and local governments; (2) businesses; and (3) private 

organizations.  

 
Figure 4. Sources of grant funding for school safety programs, by Paul G. Kanaris, 2018.  

The Funding Data Analysis section explains how these potential funding opportunities 

can be identified as well as lessons learned from preliminary research. The Solution Data 

Analysis section reviews the benefits and challenges of using existing technological solutions to 

identify potential funding sources and a customized solution leveraging Big Data to identify, 

analyze, and report the most promising potential funding sources.  
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Funding Data Analysis 

Funding data analysis began with manual online searches to identify data sources such as 

government websites for relevant federal, state, and local legislation, as well as, other websites 

containing information about funding availability for school safety from businesses and private 

sources. The research showed immediate funding opportunities available in the form of Requests 

for Proposals (RFPs)/ Requests for Information (RFIs). Because responding to RFPs/RFIs 

requires a lot of time, effort, and planning, funding data analysis was expanded to consider long-

term funding sources as well. Focusing on long-term funding sources affords General Dynamic 

the opportunity to inform schools of future funding sources in future budget years that would 

allow schools to plan for school safety. 

Identifying Federal, State, and Local Legislation. H.R.4909 - STOP School Violence 

Act of 2018 was identified as essential relevant legislation that allocates funding for school 

safety. Table 1 lists this legislation as well as the Texas School Safety Program as data sources to 

fund General Dynamic’s school safety solution.  

Table 1 

Federal, State, and Local Legislation on School Safety, by Paul G. Kanaris, 2018. 

Program/Legislation Agency/Organization 

Current 
Fiscal 
Amount (M) 

Annual 
Allocated 
Amount (M) Duration 

H.R.4909 - STOP School 
Violence Act of 2018 
https://www.congress.gov/bil
l/115th-congress/house-
bill/4909/text 

Director of the Bureau 
of Justice Assistance 
(BJA) 
Office of Community 
Oriented Policing 
Services (COPS) 

$75 $100 2019-
2028 

Texas School Safety Program 
(McGaughy, 2018) 

Texas Governor’s 
Criminal Justice 
Division 

$5.7  2018 
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The table also includes additional useful information about these sources: the current 

fiscal amount allocated to support safety programs, the annually allocated amount, and the 

duration. This table is an example of the type of information that a funding research team needs 

to collect for additional federal, state, and local funding opportunities.  

Business and private websites containing information about funding availability for 

school safety. Funding data analysis included searches for potential announcements of funding 

opportunities that may not be covered under current federal, state, or local recurring programs 

and legislative actions. These funds may, for example, be new funding allocations out of current 

fiscal budgets or private sources providing new grants as shown in Table 2. 

Table 2 

Example Business and Private Funding and Grant Resource Sites for School Safety, by Paul G. 

Kanaris, 2018. 

Site Description URL  

Campus Safety Provides information about 
maintaining safety for 
hospitals, schools, and 
universities to include 
funding announcements and 
future legislation. 

https://www.campussafetymagazine.com/ 

The 
Grantsmanship 
Center 

Provides access to 
government bids for schools 
to include state bid listings. 

https://www.tgci.com/ 

Texas Education 
Agency 

Provides school safety 
resources specific to the 
state of Texas. 

https://tea.texas.gov/About_TEA/School_Safety_Re
source/ 

North Carolina 
Department of 
Public Safety 

Provides a list of funding 
resources that are available 
to North Carolina school 
systems. 

https://www2.ncdps.gov/Index2.cfm?a=000003,003
118,002689,002698 
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In addition to the information in the table, it is recommended that future research include a 

database catalog of sites that maintain announcements or sources of funding for school safety for 

future reference.  

The manual online searches proved to be very time-consuming and, therefore, the team 

determined that an automated search solution is required to identify these funding opportunities 

efficiently. For this reason, the focus of the project’s solution data analysis has shifted from 

researching and identifying funding opportunities to technical solutions that will support General 

Dynamics to perform these tasks. 

Solution Data Analysis 

The Solution Data Analysis section explains the research conducted to find or develop a 

tool that identifies school safety funding opportunities to address mass shootings. The first step 

examines third-party products that identify Request for Proposal (RFP)/Request for Information 

(RFI) opportunities. The second step describes a customized solution designed for General 

Dynamics which uses Big Data as a core component to perform online searches and identify 

potential funding opportunities. 

RFP/RFI databases and RFP/RFI search engines. Research shows that requesting 

agencies write school safety RFPs/RFIs to request services, equipment, and implementation of 

school safety solutions. RFP/RFI notifications are then posted on federal, state, or local websites, 

depending on the requesting agency. At the federal level, most of the RFPs/RFIs posted at the 

FedBizOpps website. This site, as well as other sample RFP/RFIs search engines, a brief 

description, their URLs, and subscription cost, are shown in Table 3. Table 3 provides sample 

RFP/RFI search engines, their site names, a brief description, their URLs, and subscription cost. 

In contrast, state and local RFPs/RFIs are posted across various websites from their websites to 
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general funding websites. This diversity makes it very challenging to locate state and local 

RFPs/RFIs. However, RFP/RFI search engines can facilitate this process. 

Table 3 

RFP/RFI Search Engine Sites, by Paul G. Kanaris, 2018. 

Site Name Description URL  
Subscription 
Cost 

FedBizOpps.Gov Provides a searchable 
database of federal 
opportunities. 

https://www.fbo.gov Free 

GOVCB Provides access to 
government bids for 
schools including state bid 
listings. 

https://www.govcb.com/ $39 per month 
$390 per year 

Government 
Bids 

Provides access to state 
and local RFPs. 

https://www.governmentbids.com Pricing range 
from $45-175 
per month.  

Find RFP Provides an online RFP 
database and services such 
as daily notifications of 
new RFPs. 

www.findrfp.com National plan 
starting at 
$29.00. 

Bid Crawl Provides access to RFPs 
and services such as 
spending analytics to gain 
an understanding of 
spending trends. 

www.bidcrawl.com Range from 
$315-900 per 
year. 

GovWin+Onvia 
from Deltek 

Provides access to federal 
state and local contract 
requests along with an 
optimized search engine. 

www.onvia.com Not posted. 

 

Although there is a fee associated with many of these RFP/RFI search engines, this fee is 

nominal when compared to the costs incurred to hire researchers who require significant amounts 

of time to conduct manual searches of the internet. RFP/RFI search engines are cost-effective 

https://www.governmentbids.com/
http://www.findrfp.com/
http://www.bidcrawl.com/
http://www.onvia.com/
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solutions for identifying notifications of released contract opportunities but, in most cases, fail to 

identify future funding opportunities. Other solutions are needed to identify both released and 

future funding opportunities.  

Web Crawler/Scrapers and Big Data Systems. A customized solution combining web 

crawlers/scrapers with Big Data Analytics seems to be a promising approach for General 

Dynamics to quickly and effectively discover mass shooting funding opportunities. The goal is to 

develop a system to scan the incoming URL results from searches and data scraped from sites in 

the fashion that is currently being done by human researchers but with higher predictability and 

speed, therefore, increasing the quality and quantity of funding opportunities. For this proposal, 

information was gathered on these two components to establish a budgetary range for such a 

solution. Final decisions concerning the configuration of tools will be completed during the 

architecture and design phases of the project. 

 

Figure 5. Components of a customized solution to discover potential school safety funding 

opportunities, by Paul G. Kanaris, 2018. 

Although this proposal is not intended to identify the specific tools and components of 

this solution, it addresses the primary components that more effectively solve the business 
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problem of identifying funding opportunities. The final component and architectural decision on 

workflow will be completed during the design phase of the project. 

The proposed system solution, as shown in Figure 5, will be comprised of two 

components: (1) data gathering utilizing web crawling with scraping technology and (2) Big 

Data Analytics consisting of Extract/Transform/Load (ETL), storage, Business Intelligence (BI), 

and analytics to intelligently assess the results from the first component.  

The customized solution will function as follows. First, the web crawlers/scrapers will 

scan the Internet for information concerning funding available for school safety. It is 

acknowledged that this technology has drawbacks in that sites can block crawlers and scrapers 

from accessing data, technology changes, and that finding the sites requires knowing the URLs 

to begin the search.  

To improve the success level, the funding research team will develop a starting set of 

reference URLs focused on government sites, specifically, scanning federal sites for education, 

the department of justice, state government sites, and all available school district sites. These site 

URLs are open to the public. Additionally, the team will create a list of sites such as campus 

safety and public grant sites as the next level of searches. The final search will be to scan sites 

for keywords. Artificial intelligence (AI) will be used to scan the site descriptions to create a 

relevancy score as a prediction measure of success. The search keywords and rules will be 

adjusted over time based on a review of results and outcomes. 

The entire process will be monitored by artificial intelligence (AI) to improve the quality 

of the results. Factors that will be provided to the AI will be keyword occurrence count, amount 

of grants, and outcome results from internal databases. A configurable rules engine will be used 

that allows for adjustments by non-programmers. The structured and unstructured data will be 
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saved for the Extract, Transform & Load (ETL) process to transfer the data into the core 

solution.  

The second component of the system will process the structured and unstructured data 

mined by the Web Crawlers/Scrapers similarly to Microsoft’s “modern data warehouse” and 

“advanced analytics on big data” approach with Azure databricks (Microsoft, 2018, §”What can 

you do with Azure Databricks”). Specifically, the system will follow the flow of ingesting the 

data, storing the data in temporary storage, evaluating the data, moving it to permanent storage, 

analyzing the data, and applying business intelligence to convert the data into meaningful 

information as shown in Figure 6.  

 

Figure 6. Big Data Analytics processing flow of potential funding sources, by Paul G. Kanaris, 

2018. 

Business Case and Financial Analysis 

The project itself will not provide a source of revenue; however, it will act as a driver for 

General Dynamics to grow the school active shooter safety program. Instead, this is a mission-

driven project where the mission is to identify funding opportunities which, in turn, become 

sources of revenue for the beneficiaries of the data (i.e., the schools). Because the primary goal 

of this project is this mission, rather than generating direct revenue for General Dynamics, the 

team used Steve Blank’s adaptation of the Business Model Canvas to measure the potential 

success of this project and to identify the unknowns which this venture will face (Blank, 2016). 

This approach is useful for projects, such as this one, that “mobilize resources and a budget to 
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solve a particular problem and create value for a set of beneficiaries” (Blank, 2016, "From 

Revenue Streams to Mission Achievement"). 

Blank’s adapted model is called the Mission Model Canvas and includes the following 

changes, as shown in Figure 7, to reflect the shift in goal from revenue to mission success: 

Revenue Streams becomes Mission Achievement, Customer Segments becomes Beneficiaries, 

Cost Structure becomes Mission Cost/Budget, Channel becomes Deployment, and Customer 

Relationships become Buy-in/Support (Blank, 2016). 

 

Figure 7. Blank's adaptation of the Business Model Canvas to the Mission Model Canvas, by 

Paul G. Kanaris, 2018. 

Following Blank’s Mission Model, the team first developed Individual Value Proposition 

Canvases for each of the beneficiaries followed by the Mission Model Canvas. Details 

concerning these two steps are presented below. 

Individual Value Proposition Canvases for Beneficiaries 

The team used Strategyzer’s tools to analyze and diagram Value Proposition Canvases 

for each of its three groups of beneficiaries: Clients, Project Teams I, and Project Teams II (cf. 

Appendix B). Clients are comprised of primary education schools, universities, and hospitals. 

Project Teams I is composed of Product Management (PdM), Product Development (PD), 
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Project Management (PM), Marketing, Sales, and Grant Support. Project Teams II is comprised 

of the Support Team, Implementation Team, and Legal Team (Contracts/RFPs).  

The Clients Value Proposition Canvas, Figure B1, identifies funding to enhance or 

implement safety solutions that prevent or deter active shootings and assists with the application 

process. The Project Teams I Value Proposition Canvas, Figure B2, shows manageable reports, 

graphs, data visualizations, and metrics on historical, current, and future funding opportunities to 

include how funds must be allocated. The PdM, PD, and PM leverage Big Data/Business 

Intelligence Reports and Metrics to advise Clients, Marketing uses Comprehensive Data Reports 

to inform decisions regarding the potential location of Clients, Sales Manages the funding funnel 

and maintains a robust pipeline of Clients, and Grant Support offers data on viable opportunities 

and application support. Further, Grant Support helps clients and decision-makers to manage 

funding opportunities by interpreting the reports from Big Data collections and leveraging 

business intelligence (BI) to remove unusable RFPs/RPIs while increasing access to the number 

of viable funding or grant opportunities. 

The Project Teams II Value Proposition Canvas, Figure B3, assists Clients with 

information to coordinate staffing and team deployment location, manage the implementation 

team, and identify legal support to review RFPs. 

Mission Model Canvas 

The team leveraged the Value Proposition Canvases developed for each beneficiary 

group to prepare the Mission Model Canvas presented in Figure C1.  

The Mission Model Canvas visualizes how the inability to locate funding opportunities 

can be transformed into a solution that provides a continuous and reliable flow of information 

about funding opportunities. This information can inform General Dynamics’ decisions on how 
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to best develop, market, sell, implement, and support School Safety system focused on active 

shootings for each of the beneficiary groups.  

Assumptions and Dependencies 

This project focuses on school safety in the context of active shooting events, especially 

mass shooting episodes. The following assumptions and dependencies guide the solution 

proposed by this project. 

The team identified six assumptions which may impact funding for school safety: 

1. Funding is available for these programs through various government entities to 

include Federal, State, and School districts.  

2. Most of these funds are not budget dollars but, instead, consist of grant 

opportunities.  

3. There are additional funds available through grants provided by businesses and 

philanthropic groups.  

4. Safety improvements may be included with new construction and remodeling 

bond dollars requests.  

5. The information will be posted to the internet allowing the public to know about 

these grants and funds.  

6. Pursuing RFPs and RFIs that were not created with input or assistance from 

General Dynamics are usually not a source that is easily accessible or a 

viable/winnable contract. 

The team identified two dependencies with a common element—prevention, detection, 

and response systems all require significant funding. The dependencies are 
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1. New technology, concepts, processes, and practices can be developed, however, 

without funding for individual schools, these solutions will remain on a shelf.  

2. Contract awards are dependent on being a part of the funding process to include 

discovering funding sources, assisting in writing the grant request, and providing 

input to the proposals to increase the likelihood of winning the contract. 

Requirements 

The requirements for this project are designed to meet the needs of the following 

beneficiary classes: clients, project teams, support, implementation, contracting, and legal. The 

beneficiaries require data which has been converted to relevant information and support their 

individual and collective missions. In general, they require the following: 

1. The funding dollar opportunities, by category and location, for the current and 

next fiscal year, as well as the projected amounts for 2-5 years.  

2. The number of funding opportunities available for the current and next fiscal year, 

as well as the projected amounts for 2-5 years.  

3. The number of grant sources available from government sources as well as 

business and philanthropic organizations.  

4. Trending information on historical data for purchases and contracts awarded. 

5. The identification of the grant funding processes to include the influencers and 

decision makers.  

Demand and Associated Drivers 

School safety can only be improved by the successful implementation and maintenance 

of systems for prevention, detection, and response of active shootings. General Dynamics is a 

provider of solutions designed to improve school safety in the context of active shooters. For 
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General Dynamics and the client school’s system to partner and enhance school safety, schools 

must be funded for these safety programs and systems. In general, these systems are not a part of 

the school’s annual budget, new building budgets or remodeling budgets, but instead are mostly 

funded through grants.  

The demand for a solution to identify school funding is in General Dynamics’ interest. 

Without funding, schools are unable to purchase General Dynamic systems. Additionally, by 

including schools in finding funding, General Dynamics increases the likelihood that it will be 

awarded the contracts by the partnering schools. No single source of information is available to 

identify these funds because they are released from disparate sources, including federal 

government, state government, local school districts, businesses, philanthropic groups, and other 

sources. Each source of funding has its unique way of announcing available grants, the processes 

that must be followed to apply for these funds, and how these funds may be used.  

Competitive Analysis 

The team reviewed sites for access to pending RFPs/RFIs and sites which listed potential 

grants. Most of the future funds allocated to schools for safety systems are only available as 

grants. Provided below is an overview of the findings for RFPs/RFIs followed by resources to 

identify future funding from grants.  

RFPs/RFIs. RFP/RFI information is centrally available at the federal level; however, 

funding for the school safety program of interest to this General Dynamics project is not usually 

part of a Federal project and, thus, not found on these centralized sites. Pearl (2015) observes 

that federal contracts are centralized on FedBizOpps but for the State and Local funding the 

“challenge is fragmentation.” Also, each State and Local agency typically has its own application 



FUNDING SCHOOL SAFETY PROGRAMS 22 

process and search engines to find bidding opportunities. The fragmentation for finding active 

RFPs and RFIs is not solved by most of these search sites.  

Table 3 presented earlier highlights various third party vendors that provide search 

engines. The team tested the sites and found that they provided minimal opportunities (no more 

than 2 for the best) and cost money. Moreover, the solutions available for active contracts does 

not support the development of school safety solutions by General Dynamics.  

Grants. Grants that are available to schools for funding systems reflect the future funding 

opportunities available to General Dynamics. The team researched the Internet for current 

solutions and discovered a fragmented list of sites and potential opportunities. Table 2 provides a 

sample list of the sites the team evaluated to identify school funding as Grants. The most 

informative site was the North Carolina Department of Public Safety. Contact information was 

provided, but the site lacked information regarding the grant award amounts, details on what 

would be funded, and the requirements to request the funds. 

Analysis. The fragmentation and limited information provided by these sources require a 

significant investment in continuous FTE to research, sign-up, analyze, and track potential 

opportunities. Additionally, the team found that most of the sites were focused on active or 

inactive RFPs/RFIs and not on future opportunities. As noted, waiting for an RFP or RFI to be 

released has a minimal possibility of success as compared to partnering with client schools or 

school districts. Therefore, identifying potential future funding from grants is the essential 

information required for General Dynamics’ success and currently there does not appear to be a 

competitive product available to the team’s unique identification of funding opportunities 

solution. 
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Solution Differentiators 

This solution is unique and a good decision for General Dynamics to pursue because it 

sheds light on the identification of funding as the prevailing issue and risk to School Safety 

programs and proposes a unique solution combining Web Crawlers/Scrapers, Big Data 

Analytics, and artificial intelligence to more effectively and efficiently identify viable sources of 

funding. The solution is also unique in that it proposes that General Dynamics market its school 

safety solution by helping beneficiaries of those solutions.  

In particular, this solution is unique in how it will research the Internet to capture sources 

of funding and provide actionable information to beneficiaries. The proposal combines the 

strength of a known sector of data processing by using Big Data as a core engine. Input source 

research is automated using Web Crawlers and Scrapers that have been enhanced through the 

application of Artificial Intelligence (AI) to improve the accuracy and volume of data for funding 

opportunities. The system will not merely attempt to crawl and scrape the Internet blindly, but 

use AI to review the search results, data returned, and outcome of the research to continuously 

tune search algorithms as one would see through human researchers. 

Resources and Funding 

This project is expected to leverage resources from General Dynamics to support the 

development and maintenance of the Web Crawler/Scraper-Big Data-Artificial Intelligence 

solution. A small team consisting of 1 to 2 people can review the outcomes of web searches and 

monitor the overall effectiveness of the system after implementation is completed. The team size 

may increase as funding to develop the identification of funding grows and the solution may be 

generalized for other similar General Dynamic’s product lines. Initial funding to develop and 

implement the solution will be supplied by General Dynamics. Long-term funding to grow and 
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maintain the project will be provided by revenue generated by the opportunities provided to the 

School Safety project. 

Financial Business Case 

In considering the financial business case, we will first consider the estimated cost of 

developing the proposed system and its annual expenditure, followed by comparing the cost of 

performing and maintaining the same quality of work manually and with the automated system 

solution. The project will be developed using six phases. Table 4 lists these phases and their 

estimated costs. Total development and implementation costs are estimated at $250K. 

Table 4 

Project Phases and Estimated Costs, by Paul G. Kanaris, 2018. 

Phase Estimated Cost 

Analysis $67,593.75 

Design $34,055.99 

Development $32,597.15 

Test $39,381.79 

Proof of Concept $40,393.26 

Implementation $34,161.46 

TOTAL DEVELOPMENT AND 
IMPLEMENTATION COST 

$248,183.40 

 

The recurring annual costs for the project are split between two 5-month release cycles and two 

1-month maintenance cycles. The release costs are $179,932.61 with maintenance costs of 

$75,695.65 for an overall total annual cost of $255,628.26. Appendix  details the projected costs 

for developing the proposed solution and annual costs to continue the operation. 
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The team was challenged to determine how to build the financial business case for the 

project because complete funding data is not readily available. To create the case, the team 

estimated potential funding opportunities based on preliminary data and weighed these 

opportunities against the costs of searching for these opportunities with an automated or manual 

solution. 

The team reviewed Federal and State funding data. The STOP School Violence Act of 

2018 provides federal grants totaling $100 million for 2019-2018. Sample state funding includes 

Texas with $5.7 million (McGaughy, 2018), North Carolina with $35 million (AP News, 2018), 

and Florida $99 million (Florida Department of Education, 2018). Using these figures, which 

vary greatly, it is estimated that each state conservatively annually allocates $10 million for 

school safety. Combining Federal, State and local revenues sources, it is estimated that an annual 

total of $500 million is allocated for school safety overall. 

Estimating that 30% of these funds target mass shooting safety specific to General 

Dynamic’s products or services reveals that $150 million is available for such projects annually. 

General Dynamic can target to earn 20% of these funds ($30 million). When comparing the cost 

of developing the automated solution (i.e., $255,628.26), it is clear that this cost is negligible 

when compared to the potential earnings. A comparison of the costs of manual searches is not as 

favorable as the automated solution. It would take an 3-4 dedicated FTE to perform similar work 

as the automated solution. Using an annual FTE cost of $140,000 for a Funding Analyst, it 

would cost General Dynamics an estimated $430,000-$520,000 annually to manually search for 

funding opportunities and is expected to yield a lower repeatable return of opportunities. 

Therefore, the cost to develop the system is more cost effective than a manual approach and will 

yield more optimal funding opportunities for General Dynamics. 
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Risks 

There are a number of risks associated with this technology solution.  Although not an 

exhaustive list, Figure E1 lists six high-risk activities.  First, there is a risk that clients will not be 

able to meet their commitments in applying for funding. General Dynamics will rely on clients to 

allocate resources for approvals and completing/submitting application. If clients are unable to 

commit the resources necessary to perform these tasks, then the project would be subject to 

additional expenses, delays, or even fail to meet an application deadline. The probability of this 

risk occurring is at most 70% with an estimated total risk value of $40,000.00. Mitigation 

strategies include identifying the project team in the scope of work, factoring timeline 

contingencies, and GD hiring temporary support to assist clients.  

Second, there is a risk that the Web Crawlers/Scrapers will yield lower than anticipated 

results. If this happens, then there will be insufficient funding opportunities which, in turn, will 

impact sales. Although the probability of this risk occurring is one of the smallest at 10%, the 

total risk value is significant at $50,000.00. Risk mitigation requires the team to build or secure 

an alternative to the Web Crawlers/Scraper such as an application program interface (API). 

Doing so will increase costs and create delays.  

Third, there is a risk that the BD infrastructure storage for the repository and analysis is 

insufficient. If this happens, then additional storage will need to be purchased, creating additional 

expenses and delays. The probability of this risk occurring is 15% with a total low risk value at 

$7,500.00.  Risk mitigation requires the team to more accurately calculate the amount of storage 

required and negotiate volume/threshold discounts.  

Fourth, there are data breach and other unforeseen security risks. If this happens, then 

there could be a complete loss of data from the web searches. In addition, material breaches to 
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GD’s data which was included in analyses could also occur, introducing exposure beyond that of 

the search data. Considering the pervasiveness of data breaches this risk must be weighed. The 

probability of this risk occurring is 20% with a total significant risk value at $120,000.00. Risk 

mitigation requires the team to review the security protocols of the internal teams and 3rd party 

software vendors and reinforce security where necessary. Additionally, a root cause analysis 

should be completed with a mitigation strategy for each risk. 

Fifth, there is a risk of loss of Intellectual Property (IP). If this happens, then there could 

be litigation delays, court costs, project/application deadlines, and substantial revenue losses. 

The probability of this risk occurring is 20% with a total significant risk value at $155,000.00.  

To mitigate this risk, the team will execute a “Cease and Desist Order” and perform an internal 

security audit to determine methods of exfiltration and have the security team remediate the 

breach.  

Sixth, there are budgetary risks. Budget funding to initiate project could be delayed 

which, in turn, would delay budget planning and project start for current fiscal year (FY) or the 

project scope would be adjusted based on available funding. The probability of this risk 

occurring is 10% with a total moderate risk value of $10,000.00.  Risk mitigation requires the 

team to conduct a Special Budget Meeting to approve a budget amendment to fund the project or 

to include the project in next fiscal year’s budget. Additionally, Sales could modify their 

strategic focus from the multiple states plan (i.e., NC, TX, and VA) to only one or two states. 

Technical Approach 

The technical components of our proposal, as shown in Figure 8, consist of (1) Web Data 

Mining, (2) Extract, Transform & Load (ETL), (3) Big Data, (4) Business Intelligence (BI) and 

Artificial Intelligence (AI), and (5) Reports, Graphs, and Diagrams. These five components 
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comprise the funding discovery system that will provide insight into historical, current, and 

future funding opportunities in school safety systems.  

 

Figure 8. The funding discovery system components, by Paul G. Kanaris, 2018. 

Web Data Mining will gather such web data as links, text, and data to produce 

“actionable information (i.e., knowledge) to promote better decision making” (Sharda, Delen, & 

Turban, 2018, p. 288). Web Crawlers will collect data and automatically review the content of 

specified websites and pages, targeting federal, state, school district, local government, and grant 

resources sites. The Web Crawlers site list will be configurable to allow for customization of 

searches and pages. Web Scrapers will gather and prepare data for extraction.  

ETL will extract key data elements from the data mined web content and transform the 

information into data elements that can be loaded into the storage system. Big Data Storage 

solution will then take ETL short-term data and store it in data clouds for quick retrieval. Short-

term data will consist of news releases and articles leading to funding information that will 

expire. Long-term ETL data will be stored in the Big Data database and will include items such 

as funding legislation, school budgets, bonds, RFPs/RFIs, spending data, and funding projections 

for upcoming years. Additionally, ETL will process selected internal data sources that will be 

added to the Web Crawler searches. These selected sites will be analyzed by AI components to 

evaluate potential websites and funding opportunities based on relevance and General Dynamics’ 

internal tracking of school safety funding opportunities. 
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The BI and AI component will perform the core analysis of the data. Business 

Intelligence software will provide managers and analysts the tools necessary to analyze 

historical, current, and future funding information; thereby, providing “valuable insights that 

enable them to make more informed and better decisions” (Sharda, Delen, & Turban, 2018, p. 

16). The AI system will contribute to BI analytics by applying learning technologies to data 

analysis and identifying highly probable and high dollar funding opportunities. Reports, Graphs, 

and Diagrams will provide managers and analysts with historical, current, and future of funding 

opportunities in school safety systems.  

The funding discovery systems’ five components: (1)Web Data Mining, (2) Extract, 

Transform & Load, (3) Big Data, (4) Business Intelligence and Artificial Intelligence, and (5) 

Reports, Graphs, and Diagrams will support General Dynamics’ goals to understand school 

safety funding trends from historical data, to gain insight into current funding opportunities, and 

to develop future school safety funding plans based on projections of future opportunities. 

Justification and Benefits 

The justification for this project is the unique as well as financially and technically 

feasible approach in addressing the core issue of School Safety; that is, optimizing the method 

used to identify funding opportunities which client school systems are struggling to find. By 

aiding schools to locate funding sources and to apply for funding, General Dynamics places itself 

in a favorable position to do business with these schools once they are awarded the funding. 

Schools will remember who helped them and are more apt to trust and do business with them. 

The benefits of implementing the solution go beyond the process of identifying funding 

opportunities. General Dynamics will be able to track opportunities identified through the grant, 

sales, and acquisition processes to the final stages of being paid for services rendered. 
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Additionally, General Dynamics can track purchases and future opportunities to gain valuable 

insights into the requirements of school safety systems. Leveraging these insights as information 

for decisions, General Dynamics can optimally plan new products, staffing, and investments.   

Data to Information for Decisions 

Figure 9 shows the flow of data for the system to create actionable information for 

decisions. The flow begins with data from the World Wide Web (WWW) which will be retrieved 

and processed into the Big Data infrastructure for storage, analysis, machine learning using 

artificial intelligence, and reporting using business intelligence and analytics. The report and 

analytics output will comprise the information needed to inform General Dynamics’ funding 

decisions. The flow of data shows how the information retrieved from the web completes a full 

circle which informs future flows. Information from the previous cycle informs the research 

engine for the next data retrieval cycles. 

 

Figure 9. The flow of data from websites to actionable information for decisions, by Paul G. 

Kanaris, 2018. 

Web Sites as Data Sources 

Figure 10 lists potential sites and the information to be searched for on these websites. 

Sources of funding are comprised of components of the Federal budget in the form of Grants, 
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State budget dollars and grants, local government bonds, and grant sources from businesses or 

philanthropical organizations. School districts may post information concerning annual budgets 

or grants they have been awarded. Additionally, there are some school safety publications which 

frequently publish information concerning school safety grants and funding. The types of 

information that will be searched for will include new releases, construction notices, budgets, 

articles, legislation, and safety report. 

 

Figure 10. Website sources of funding to address school safety from mass shootings, by Paul G. 

Kanaris, 2018. 

The volume of data available from the Internet and the formatting of this data is a 

challenge that will be addressed by using artificial intelligence (AI). Beginning with searches 

from Web Crawlers, the system will use AI to process returned results, descriptions, and URLs. 

The AI system first leverages data algorithms to score the URLs, determining which ones have 

the highest probability of returning viable funding opportunities. Then the AI system will test the 

return data to determine the effectiveness of the process search and adjust its original query and 

scoring algorithm. Finally, the AI system will match the funding opportunities with General 

Dynamics’ internal data sources to determine the quality and accuracy of the Web 
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Crawler/Scraper process. By utilizing AI technology in the search engine, the system will 

optimize the processing of data and continuously improve the results and ultimately the amount 

and quantity of significant funding opportunities. 

Big Data Infrastructure 

Figure 11 depicts a high-level view of the Big Data Infrastructure which is the core of the 

solution. Data is ingested by the Extract Transform and Load component consisting of search 

results, web data containing details on funding opportunities, and General Dynamics’ internal 

data in the Big Data storage warehouse. 

 

Figure 11. Big Data Infrastructure to address school safety funding, by Paul G. Kanaris, 2018. 

Business Intelligence and Artificial Intelligence will be used to match General Dynamics’ 

internal data to funding opportunities. The degree of match will reveal the quality and 

effectiveness of the Big Data project in meeting Mission Achievement and Impact Factors. The 

data analytics components will process and present the data as information for decisions. 

Information for Decisions 

The data output from the Big Data Infrastructure can be manipulated into various formats 

for decision-makers, project managers, engineers, and stakeholders.  Figure 12 depicts the data 
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that will include current data regarding RFPs/ RFIs, past purchases, future grants, budgets, and 

bonds. Data from the web will consist of the date/type of proposal, contact information for the 

grant or program officer, grant amount, application instructions/deadlines, grant budget 

instructions, information regarding allowable grant expenditures, allowable indirect cost, 

past/current budgets, previous purchases of safety equipment, security/safety policies.  

 

Figure 12. Information to inform decisions concerning school safety funding, by Paul G. 

Kanaris, 2018. 

The external, web data will be merged with the Internal General Dynamics’ data. This 

internal data will include information from the sales force, market research, financial records, 

and grant repository. Once the external and internal data is merged, the team can leverage BI to 

produce several essential documents including, reports, graphs, dashboards, and “what if?” 

scenarios. Then decision makers can use the reports generated to analyze grant viability, the 

grant’s history, and award amounts, allowing them to make informed decisions regarding the 

specific grants to pursue and the critical details of the application submission. 
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Output: Reports 

Decision makers require several tools and reports to make informed decisions. The output 

of the Big Data Infrastructure will be structured data; yet, it will still require analysis, 

interpretation, and summarization. Business intelligence assists with the analysis. Several reports 

will be available. The information reflects the Total General Revenue by State (in Billions) for 

all School Districts in the United States.  Figure F3 is a sample Bar Chart, Figure F5 is a sample 

Line Chart, Figure F2 is a sample Tree Map, and Figure F4 sample Packed Bubbles are 

visualizations.  

The appendices represent the type of information General Dynamics may use to research 

the revenue of schools in a particular state or district. Further, research of the corresponding 

budgets would reveal the amounts each school district spent on safety equipment. Insight into the 

expenditures of each school, along with their revenue, would prove to be of considerable value to 

the General Dynamics team. Further, managers could have several of these reports on their 

dashboards, making analysis more convenient. 

Technical Feasibility 

The technical feasibility of this project considers differences among websites regarding 

their formatting, layers of protection that prevent data scraping, usage of different design 

techniques, as well as the skills necessary to use the Web Crawlers/Scrapers. In particular, non-

developer must be able to configure, monitor and update the Web Crawlers/Scrapers. Paul 

Kanaris created accounts on sample Web Crawler/Scraper sites which appeared to have web-

based configuration tools that non-developers can use. 

The first requirement for technical feasibility was to only select Web Crawlers/Scrapers 

sites which do not require developer expertise. These sample sites are listed Table E10 and were 
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evaluated. A search was processed using specific search criteria and keywords. Results were 

returned that did match the search criteria and keywords. Additionally, Kanaris contacted the 

sales and support teams of each site to validate the requirements could be met by each of the 

websites. While this method is not a structured tool selection level process, it does show that 

Web Crawler/Scraper technologies will allow this project to meet its specified goals of finding 

potential funding opportunities. 

Most of the vendors either offer customer services on their websites or offer assistance 

for a fee to help someone construct crawlers and scrapers. The technical feasibility assessment 

proved that existing technology does have the capabilities to capture data from the Internet based 

on specified search queries and keywords. During the architectural consideration portion of the 

project, additional research will be conducted by a data scientist and the funding opportunity 

analyst to select the most appropriate Web Crawler/Scraper solution. 

Technology Selection Process 

The selection process will follow a systematic method to ensure the requirements are met 

so that the system will successfully deliver funding opportunities and meet the Mission 

Achievement and Impact Factors. A requirements matrix will be developed which lists each 

requirement, requirement owner, target component(s), and success factors. Using the 

requirements matrix as a checklist, the team will evaluate each potential component and/or 

system to assess whether it meets the requirements. Cost factors will also be captured on the 

checklist for each component or system.  

Post validation research, the results will be reviewed by the Senior Data Scientist and the 

core team. The architecture will be validated through component testing, focusing on the Web 

Crawler/Scraper components. Testing will validate the operation of the Extract, Transform, and 
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Load processes for both the web data and internal data. The balance of the architecture will be 

selected based on the requirements matrix checklist and recommendations by the team for the 

core Big Data infrastructure. 

Solution Development 

Timeline/Implementation Roadmap 

As shown in Figure 13, the project will follow a timeline/implementation roadmap 

consisting of the standard technological phases and will take approximately one year to 

complete. Details are provided in Table 5. 

 

Figure 13. GANTT chart of General Dynamics Big Data Analytics project, by Paul G. Kanaris, 

2018. 

Table 5 

Detailed Timeline/Implementation Phases, by Paul G. Kanaris, 2018 

Task Name Duration Start Finish 
Analysis 80 days? Tue 1/1/19 Mon 4/22/19 
   Identify goals/requirements 4 wks Tue 1/1/19 Mon 1/28/19 
   Identify Stakeholders 2 wks Tue 1/1/19 Mon 1/14/19 
   Have project kickoff complete planning 1 wk Tue 1/22/19 Mon 1/28/19 
   Develop use cases 6 wks Tue 1/29/19 Mon 3/11/19 
   Perform use case analysis 6 wks Tue 2/5/19 Mon 3/18/19 
   Define Project Requirements 5 wks Tue 3/19/19 Mon 4/22/19 
Design 25 days Tue 4/23/19 Mon 5/27/19 
   Define the architecture 2 wks Tue 4/23/19 Mon 5/6/19 
   Pilot to validate architecture 2 wks Tue 5/7/19 Mon 5/20/19 
   Establish internal data governance 2 wks Tue 4/23/19 Mon 5/6/19 
   Establish base Web URLs 2 wks Tue 4/23/19 Mon 5/6/19 
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   Develop Validation Test 3 wks Tue 5/7/19 Mon 5/27/19 
Develop 25 days Tue 5/28/19 Mon 7/1/19 
   Configure and validate Web Crawler 1 wk Tue 6/4/19 Mon 6/10/19 
   Develop AI for Web Search 1 wk Tue 6/25/19 Mon 7/1/19 
   Develop AI for Web Data 1 wk Tue 5/28/19 Mon 6/3/19 
   Configure ETL and Data Storage 2 wks Tue 6/11/19 Mon 6/24/19 
   Establish Base BI Configuration 1 wk Tue 6/25/19 Mon 7/1/19 
Test 20 days Tue 7/2/19 Mon 7/29/19 
   Validate Web Crawler/Scraper and ETL 2 wks Tue 7/2/19 Mon 7/15/19 
   Validate Big Data End to End Solution 2 wks Tue 7/16/19 Mon 7/29/19 
POC 25 days Tue 7/30/19 Mon 9/2/19 
   Validate Big Data End to End 2 wks Tue 7/30/19 Mon 8/12/19 
   Validate AI and BI components 2 wks Tue 8/13/19 Mon 8/26/19 
   Review Project Readiness 1 wk Tue 8/27/19 Mon 9/2/19 
Implementation 25 days Tue 9/3/19 Mon 10/7/19 
   Load base URLs 1 wk Tue 9/3/19 Mon 9/9/19 
   Reset Big Data Platform and load base 
configuration 2 wks Tue 9/10/19 Mon 9/23/19 

   Configure and test final configuration for 
Web Crawlers/Scrapers 2 wks Tue 9/24/19 Mon 10/7/19 

   User Training 4 wks Tue 9/3/19 Mon 9/30/19 
User Acceptance Testing 25 days Tue 10/8/19 Mon 11/11/19 
   UAT Pass 1 1.5 wks Tue 10/8/19 Thu 10/17/19 
   Maintainance Pass 1 0.5 wks Thu 10/17/19 Mon 10/21/19 
   UAT Final Pass 3 wks Tue 10/22/19 Mon 11/11/19 
 

Managerial Considerations 

Managers of the affected areas and system need to consider how the proposed Big Data 

solution impacts General Dynamics in the context of Data Governance, Information Security, 

and Interoperability. The core of the big data solution is to bring data from the internet into a 

storage system that will be integrated with specific key General Dynamics systems. The Big 

Data solution proposed will be housed in a cloud setting which has specific requirements and 

risk.  
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Ethics 

Improving school safety and developing a solution to address school shootings is a 

potential business/service offering for General Dynamics. However, as the project proposal 

reveals, traditional methods are not effective. The design solution is complex and, at its core, 

requires funding. The primary beneficiaries are clients (i.e., primary education schools (K-12), 

universities, and hospitals), and, in most cases, funding is not readily available in their budget. 

Therefore, identification of available funding is essential to school safety. Having knowledge of 

an RFP/RFI that may not be widely circulated requires that the design solution crawl or scrape 

websites and perform data mining once in the BD infrastructure. Although technology allows a 

research funding team to perform these functions, the team must be responsible stewards to 

ensure the solution is ethical and legal—to respect privacy, copyrights laws, and terms of service 

of the websites. 

 The proposal contains technology components including: web crawling, web scraping, 

data mining, and artificial intelligence. Web scraping and web crawling are often viewed as a 

negative practice (Bernard, 2016). Generally, (1) the technology is used to gain a business or 

personal advantage over a competitor using information not readily available (e.g., price 

comparisons), (2) although “URLs in the [crawler’s] scheduler are recursively visited according 

to a set of policies determined by the specific search engine” (Sharda, Delen, & Turban, 2018, p. 

293), those policies do not consider any copyright laws or terms of service posted on the 

websites, and (3) bad actors seek to gain access to specific information with malicious intent or 

personal financial gain. Research shows there are specific legal actions businesses can take such 

as cease and desist letters or litigation as in the case of Linkedin v. Doe Defendants.  
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Data mining must remain transparent and only seek to provide results related to the 

funding opportunities. If the extracted data is personal data or unrelated to funding, then it should 

not be used in the analysis. Further, the information extracted must be secured in the BD 

repository to deter misuse and thwart breaches. 

Since the entire process is monitored by artificial intelligence to improve the quality of 

the results there is a potential to introduce a risk such as a breach by a bad actor. As such the 

team has mitigated the risk by incorporating a configurable rule-based engine to manage 

adjustments. Overall, the ethical, legal, privacy and copyright concerns are addressed in the 

proposed solution.  

Summary and Recommendation 

In summary, this proposal offers General Dynamics a solution to the problem identifying 

the sources of funding for School Safety. The research confirmed that traditional methods of 

searching for funding were time consuming, inefficient, and did not yield viable results. In fact, 

most of the results returned on the traditional searches, led to subscription-based repositories 

with few opportunities. Therefore, the team developed a design solution that would perform 

automated Internet searches; extract, transfer and load data into a big data infrastructure; and 

leverage business intelligence to summarize and report data into formats useful for decision 

makers and stakeholders. This design solution can be extended beyond Public (K-12) schools to 

Private (K-12), Universities, and Hospitals. Additionally, General Dynamics can extend the 

identification of funding opportunities to other business areas within their organization. 
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Appendix A 

Definitions of Acronyms 

Table A1 

Definitions of Acronyms, by Sandi Carroll and Paul G. Kanaris, 2018 

Acronym Definition 

RFP Request for Proposal 

RFI Request for Information 

BI Business Intelligence 

AI Artificial Intelligence 

ETL Extract Transform and Load 

POC Proof of Concept 

PdM Product Management 

PD Product Development 

PM Project Management 

WWW World Wide Web 
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Appendix B 

Beneficiaries Value Proposition Canvases 

 

Figure B1. Value Proposition Canvas for Client Beneficiaries, by Sandi Carroll, 2018. 
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Figure B1. Value Proposition Canvas for Project Team I (Product Management/Development, Project Management, Marketing, Sales 

and Grant Support), by Sandi Carroll, 2018. 
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Figure B2. Value Proposition Diagram for Project Team II (Support Team, Implementation Team, and Legal Team), by Sandi Carroll, 

2018. 
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Appendix C 

Mission Model Canvas 

 
Figure C1 General Dynamics' Mission Model Canvas Presenting the Mission: 'Identification of Funding Opportunities', by Paul G. 

Kanaris, 2018 
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Appendix D 

Financial Data 
Table D1 

Project Phases, by Paul G. Kanaris, 2018 

Phase Duration 
Analysis 3 months 
Design 1 month 
Development 1 month 
Test 1 month 
POC 2 month 
Implementation 3 month 
Release 5 months X 2 * 
Maintenance 1 month X 2 ** 

* Two Releases are planned for each year. Release 1 starts at the beginning of each fiscal year.  

** Maintenance is performed on the system twice a year. 

Table D2 

Annual Full Time Equivalence (FTE) Staff Cost Estimates, by Paul G. Kanaris, 2018 

Roles Annual Rate Annual Cost * 
Funding Opportunity Analyst  $80,000.00   $140,000.00  
Business Analyst  $70,000.00   $122,500.00  
Sr. Data Scientist  $165,000.00   $288,750.00  
Jr. Data Scientist  $95,000.00   $166,250.00  
Project Manager  $115,000.00   $201,250.00  
IT Technology Engineer  $85,000.00   $148,750.00  
Data Test Engineer  $70,000.00   $122,500.00  

* Total Cost includes benefits and projected cost for equipment, office space and other items. 

Table D3 

Tool Cost Estimates, by Paul G. Kanaris, 2018 

Component Annual Cost 
Web Crawler/Scrapper *  $36,000.00  
Azure Bigdata System **  $36,665.76  

* Used the highest estimated cost from data collected. Final solution to be determined. 

** Azure Bigdata System used for budgetary calculation. Final solution to be determined
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Table D4 

Development and Implementation Estimates, by Paul G. Kanaris, 2018 

Phase Role/Tool Time 
Frame  

Involvement Base Cost Extended 
Cost 

Analysis Funding Opportunity Analyst 25% 50%  $140,000.00   $17,500.00  
Analysis Business Analyst 25% 100%  $122,500.00   $30,625.00  
Analysis Sr. Data Scientist 25% 20%  $288,750.00   $14,437.50  
Analysis Project Manager 25% 10%  $201,250.00   $5,031.25  
Design Funding Opportunity Analyst 8% 60%  $140,000.00   $7,000.00  
Design Business Analyst 8% 50%  $122,500.00   $5,104.17  
Design Sr. Data Scientist 8% 40%  $288,750.00   $9,625.00  
Design Jr. Data Scientist 8% 20%  $166,250.00   $2,770.83  
Design Project Manager 8% 10%  $201,250.00   $1,677.08  
Design Data Test Engineer 8% 10%  $148,750.00   $1,239.58  
Design Web Crawler/Scrapper 8% 100%  $36,000.00   $3,000.00  
Design Bigdata System 8% 100%  $43,671.84   $3,639.32  
Development Funding Opportunity Analyst 8% 50%  $140,000.00   $5,833.33  
Development Business Analyst 8% 20%  $122,500.00   $2,041.67  
Development Sr. Data Scientist 8% 20%  $288,750.00   $4,812.50  
Development Jr. Data Scientist 8% 40%  $166,250.00   $5,541.67  
Development Project Manager 8% 20%  $201,250.00   $3,354.17  
Development Data Test Engineer 8% 40%  $148,750.00   $4,958.33  
Development Web Crawler/Scrapper 8% 100%  $36,000.00   $3,000.00  
Development Bigdata System 8% 100%  $36,665.76   $3,055.48  
Test Funding Opportunity Analyst 8% 50%  $140,000.00   $5,833.33  
Test Business Analyst 8% 30%  $122,500.00   $3,062.50  
Test Sr. Data Scientist 8% 20%  $288,750.00   $4,812.50  
Test Jr. Data Scientist 8% 20%  $166,250.00   $2,770.83  
Test Project Manager 8% 20%  $201,250.00   $3,354.17  
Test Data Test Engineer 8% 60%  $148,750.00   $7,437.50  
Test Web Crawler/Scrapper 8% 100%  $36,000.00   $3,000.00  
Test Bigdata System 8% 100%  $36,665.76   $3,055.48  
POC Funding Opportunity Analyst 8% 100%  $140,000.00   $11,200.00  
POC Business Analyst 8% 10%  $122,500.00   $980.00  
POC Sr. Data Scientist 8% 20%  $288,750.00   $4,620.00  
POC Jr. Data Scientist 8% 20%  $166,250.00   $2,660.00  
POC Project Manager 8% 20%  $201,250.00   $3,220.00  
POC Data Test Engineer 8% 100%  $148,750.00   $11,900.00  
POC Web Crawler/Scrapper 8% 100%  $36,000.00   $2,880.00  
POC Bigdata System 8% 100%  $36,665.76   $2,933.26  
Implementation Funding Opportunity Analyst 8% 100%  $140,000.00   $11,666.67  
Implementation Business Analyst 8% 10%  $122,500.00   $1,020.83  
Implementation Sr. Data Scientist 8% 10%  $288,750.00   $2,406.25  
Implementation Jr. Data Scientist 8% 30%  $166,250.00   $4,156.25  
Implementation Project Manager 8% 15%  $201,250.00   $2,515.63  
Implementation Data Test Engineer 8% 100%  $148,750.00   $12,395.83  
Test Web Crawler/Scrapper 8% 100%  $36,000.00   $3,000.00  
Test Bigdata System 8% 100%  $36,665.76   $3,055.48  
Total     $248,183.40 
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Table D5 

Development and Implementation Project Estimate by Phase, by Paul G. Kanaris, 2018 

Phase Cost 
Analysis  $67,593.75  
Design  $34,055.99  
Development  $32,597.15  
Implementation  $34,161.46  
POC  $40,393.26  
Test  $39,381.79  
Total  $248,183.40  

 

Table D6 

Development and Implementation Project Estimate by Role, by Paul G. Kanaris, 2018 

Role/Tools Cost 
BigData System  $15,739.02  
Business Analyst  $42,834.17  
Data Test Engineer  $37,931.25  
Funding Opportunity Analyst  $59,033.33  
Jr. Data Scientist  $17,899.58  
Project Manager  $19,152.29  
Sr. Data Scientist  $40,713.75  
Web Crawler/Scrapper  $14,880.00  
Total  $248,183.40  
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Table D7 

Annual Recurring Cost Estimates, by Paul G. Kanaris, 2018 

Phase Role/Tool Time 
Frame  

Involvement Base Cost Extended 
Cost 

Release Funding Opportunity Analyst 40% 100%  $140,000.00   $56,000.00  
Release Jr. Data Scientist 40% 10%  $122,500.00   $4,900.00  
Release Web Crawler/Scrapper 40% 100%  $36,000.00   $14,400.00  
Release Bigdata System 40% 100%  $36,665.76   $14,666.30  
Maintenance Funding Opportunity Analyst 10% 100%  $140,000.00   $14,000.00  
Maintenance Business Analyst 10% 20%  $122,500.00   $2,450.00  
Maintenance Sr. Data Scientist 10% 15%  $288,750.00   $4,331.25  
Maintenance Jr. Data Scientist 10% 20%  $166,250.00   $3,325.00  
Maintenance Project Manager 10% 10%  $201,250.00   $2,012.50  
Maintenance Data Test Engineer 10% 30%  $148,750.00   $4,462.50  
Maintenance Web Crawler/Scrapper 10% 100%  $36,000.00   $3,600.00  
Maintenance Bigdata System 10% 100%  $36,665.76   $3,666.58  
Release Funding Opportunity Analyst 40% 100%  $140,000.00   $56,000.00  
Release Jr. Data Scientist 40% 10%  $122,500.00   $4,900.00  
Release Web Crawler/Scrapper 40% 100%  $36,000.00   $14,400.00  
Release Bigdata System 40% 100%  $36,665.76   $14,666.30  
Maintenance Funding Opportunity Analyst 10% 100%  $140,000.00   $14,000.00  
Maintenance Business Analyst 10% 20%  $122,500.00   $2,450.00  
Maintenance Sr. Data Scientist 10% 15%  $288,750.00   $4,331.25  
Maintenance Jr. Data Scientist 10% 20%  $166,250.00   $3,325.00  
Maintenance Project Manager 10% 10%  $201,250.00   $2,012.50  
Maintenance Data Test Engineer 10% 30%  $148,750.00   $4,462.50  
Maintenance Web Crawler/Scrapper 10% 100%  $36,000.00   $3,600.00  
Maintenance Bigdata System 10% 100%  $36,665.76   $3,666.58  
Total     $255,628.26 

 

Table D8 

Annual Recurring Cost Estimate by Phase, by Paul G. Kanaris, 2018 

Phase Cost 
Maintenance  $75,695.65  
Release  $179,932.61  
Total  $255,628.26  
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Table D9 

Annual Recurring Cost Estimate by Role, by Paul G. Kanaris, 2018 

Role/Tool Cost 
Bigdata System  $36,665.76  
Business Analyst  $4,900.00  
Data Test Engineer  $8,925.00  
Funding Opportunity Analyst  $140,000.00  
Jr. Data Scientist  $16,450.00  
Project Manager  $4,025.00  
Sr. Data Scientist  $8,662.50  
Web Crawler/Scrapper  $36,000.00  
Grand Total  $255,628.26  

 

Table D10 

Web Crawlers and Scrapper Companies Reviewed, by Paul G. Kanaris, 2018 

Company URL Monthly Cost 
Webhose.io https://webhose.io $200 -1,300 
APIFY https://www.apify.com/ $499 -  Custom Quote 
Mozenda https://www.mozenda.com $450 
Scrapinghub https://scrapinghub.com/ $500 
Connotate https://www.connotate.com/ $500 - $3,000 
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Figure D1. Microsoft Azure Big Data Solution Estimate, by Paul G. Kanaris, 2018 (Microsoft Azure, 2018). 
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Appendix E 

Risk Assessment 

 
Figure E1, Funding School Safety Project Rick Assessment Matrix (MHX Global LLP) 
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Appendix F 

Data Visualization Examples 

 
Figure F1. Sum of Revenue (In Billions) for each State. The view is filtered on State, which excludes Total. Sandi Carrol created 

using Tableau, by Sandi Carroll, 2018. 
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Figure F2. State and sum of Revenue (In Billions).  Color shows sum of Revenue.  Size shows sum of Revenue (In Billions).  The 

marks are labeled by State and sum of Revenue (In Billions). The view is filtered on State, which excludes Total. Sandi Carrol created 

using Tableau, by Sandi Carroll, 2018.
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Figure F3. Sum of Total General Revenue (TOTALREV) (District Finance) 2013-14 for each 

State Name (District) Latest available year. The view is filtered on State Name (District) Latest 

available year, which excludes Null. Sandi Carrol created using Tableau, by Sandi Carroll, 2018. 
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Figure F4. State and sum of Revenue (In Billions).  Size shows sum of Revenue.  The marks are 

labeled by State and sum of Revenue (In Billions).  Details are shown for State. The view is 

filtered on State, which excludes Total, , by Sandi Carroll, 2018, using Tableau. 
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Figure F5. The trend of Revenue (In Billions) for State. The data is filtered on State2, which 

excludes Total , by Sandi Carroll, 2018, using Tableau. 
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