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THE IMPORTANCE OF APPLICATION PROGRAMMING INTERFACE (API)
AND MASHUPS IN WEB DEVELOPMENT FOR BUSINESS OPPORTUNITIES
by
José Raull Reyes
Dr. Angel Ojeda Castro

Director of the Dissertation Committee

ABSTRACT

Developers are shifting from technical software creators within a business,
into change agents. To succeed in the Internet economy, companies must take
in consideration how the APl model impacts their business vision, and the
actions needed to incorporate an API strategy; where business opportunities are
entangled within the Internet economy. Through the analysis of empirical data, a
total of 21 categories with 29 types of APIs were collected with their respective
developers, mashups, SDKs, articles, libraries, followers and derived company
values. The results suggested that APIs and mashups are essential for web
development within the API Internet economy and can be traced down to the
developer’s role and connection with its purpose and functionality. The
categorization and relational analysis of APIs can provide a worth of information
for companies, developers and the academia to search for possible business
opportunities hidden at plain site by the obscurities the Internet entails.
Keywords: APIs, developers, mashups, articles, libraries, Internet economy,

SDKs, business entities and category
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CHAPTER |

INTRODUCTION

1.0 Background
In accordance with Dearstyne (2007), Web 2.0 or second-generation web-based

services has changed the way people use and share information, by allowing the
creation of collaborative tools, such as mashups to serve as platforms on the Internet
communication highway. In the words of Marjit and Jana (2009), “As the quality,
guantity, and diversity of information grow users long for tools to access and manage

this bewildering array of information.”

1.1 Mashup Technology
Mashups can become an alternative tool for end-users possessing little or no

programming experience, who intent to create a new application to be use in the Web.
Mashup technology serves as a client-centric web-based multipurpose integrator, by
assisting computer end-users in the process of combining multiple web content, and in
the creation of customized applications, destined to satisfy computing needs. As
mentioned by Kendall and Schmidt (2007), computer professionals are currently mixing
APIs (A source code interface, designed to support request by end-users, for services
generated by the computer software.), to create new applications.

Benslimane, Dustdar and Sheth (2008), addressed that the mashup concept is
an action of sharing and aggregating information to deliver publishable content, as a
newly generated Web product. Accordingly, computer end-users have phased out as

content consumers to evolve into content providers (Thuchinda, Szekely and Knoblock,
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2008). Previously, to develop a sophisticated mashup application, required a high level
of programming knowledge and expertise from the end-user. However, according to
Ariel, Bartolini, Bergman, Mordechai, Peltz, & Tadeski (2010), there are existing
mashup platforms which use a Graphical User Interface (GUI) mechanism, to facilitate
the mixture of multiple components, to create new composite applications.

Bakalov, Konig-Ries, Nauerz, & Welsch (2009), have developed an ontology-
based multidimensional personalization model, capable of supporting the automatic
generation of mashups, to assist the end-users in information needs. The technical
requirement for creating mashups application is becoming less of a setback to the
technical-savvy, due to the availability of numerous tools throughout the Internet
supporting the mashup programming environment, such as Dapper, Intel's late
MashMaker and Microsoft’'s Popfly. At a minimum, mashup technology uses publicly
available source code, Web feeds and data, where according to Cho (2007), has
become a hybrid useful tool formed by a combination of information sources.

Mashup technology according to Hinchcliffe (2009) is the key for future software
development, where “A unified mashup model can increase software quality, lower
Information Technology (IT) costs and drive choice and innovation”. Within a business
context, Hinchcliffe’s (2009), views the mashup platform, as a time reduction
mechanism which permits end-users to tailor Web application to specific needs.

Providing an increase in the amount of output per unit of input (Snir and Bader, 2004).

1.1.1 API’'s
An Application Programming Interface, is the building blocks or source code

interface, designed to support request by end-users, for services generated by

computer software (Kendall and Schmidt, 2007). Two or more APIs units combined
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constitute a mashup. An APl module developed by any company will serve as a bridge
to their resources, in the interest of the consumers, as visualized by the developer.
Based on this programming power augmentation, APIs and mashups constitute a new

way of programming, suited for developers with diverse backgrounds.

1.1.2 The APl and Mashup User
In consonance with Yue (2010), the average end-user does not possess the

necessary advanced programming skills to customize web services on their own.
However, for Kendall and Schmidt (2007), many APIs available on the Web are open
source, and can be used free of charge making mashup technology a rapid application
developing tool.

These APIs provide an opportunity for developers to customized complex
applications, without the need of high level computer programming skills as previously
required with traditional coding and platforms. The World Wide Web Consortium
(www.w3.o0rg, 2018), led by Tim Berners-Lee and CEO Jeffrey Jaffe, visualized a
semantic web or the “web of linked data”, destined to facilitate people the creation of
stored data on the Web, build vocabularies, and write rules for handling data, where
according to Ankolekar, Krotzsch, Tran and Vrandecic (2007), are built on a

decentralized and open infrastructure.

1.2 Problem Statement
The API ecosystem paradigm serves as a central point to address the difficulties

associated or inherent to the offspring of new technologies and developmental changes
within the Internet economy. These challenges are exposed by Bharadwaj, A., El Sawy,
O., Pavlou, P., & Venkatraman, N. (2013), businesses in a digitally intensive world

operate within ecosystems where their digital business strategy cannot be conceived
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outside said environment. Under these conditions, firms should consider the role of
networks effects and multisided business models, where complex and dynamic
coordination across multiple companies are required to create and capture value in this

digital setting.

1.3 Importance of the Study
The development of an API model, designed to demonstrate API tendencies

within categories throughout the Internet, can serve as a barometer to measure
business opportunities with return on investment (ROI) potential within the Internet

economy.

1.4 Objective of the Study
To measure the relationship between APIs, developers, SDKs, mashups

business entities (companies) and other related fields, by analyzing secondary data
recorded in the specialized public APIs and mashups prime website
(www.programmableweb.com). The purpose of APIs and mashups is to enhance user’s

experience throughout web applications.

1.5 Contribution to the Field of Study
The significance of this dissertation resolves in measuring through secondary

data the APl and mashup tendencies within the Internet economy under the scope of

the developer for the exploitation of business opportunities.

1.6 Research Questions
1. Which are the most prevalent API categories and tendencies?

2. Which APIs are used the most by developers, and which companies

predominate?
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3. What are the similarities or differences between APIs and SDKs within
category? Does any relationship exist between them?

4. What are the similarities or differences between APIs and developers within
category? Does any relationship exist between them?

5. What are the similarities or differences between APIs and mashups within
category? Does any relationship exist between them?

6. How do APIs, developers, mashups behave within categories under the

scope of social network analysis?

1.7 Definitions of Terms
API — Stands for Application Programming Interface, the building blocks or source code

interface, designed to support request by end-users, for services generated by
computer software (Kendall and Schmidt, 2007). Mulesoft (2018), defines an API as, “a
software intermediary that allows two applications to talk to each other.”

Categories- A grouping mechanism established by www.programmableweb.com, to
denote the different uses the APIs, mashups, SDKs perform.

Developer/experience end-users — In accordance to Merriam-Webster (2018), is a
person who creates, elaborate, specifically by deliberated effort new ways of doing
business i.e. software. Represents, any individual making use of information
technology applications, whose main duty is not computer programming (Zang, 2009).
Internet Economy — In accordance with Barua, A., Whinston, A. B., & Yin, F. (2000),
the Internet economy involves the following components: a worldwide IP networks,
human capital, a deployed open global network environment, interconnectivity for

market exchange, online multiple players, security, a currency mechanism and a
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legal/policy frame work; under the infrastructure of global high-speed, IP-based
networks, and the human factor of a myriad of services.

Mashups — Term coined from the musical industry, representing the creation of a new
song derived from the mixture of others (Merrill, 2006). It is the result of technology
compatibility, Web services and data provider’s willing participation. The two active
ingredients for Web mashup development are the combination of data and APIs, which
provide the interface required to gain access and control of data without the need of
sophisticated programming expertise (Palfrey and Gasser, 2007).

SDK — Acronym for Software Development Kit.

Web 2.0 — A set of principles and practices that tie together user collaboration,
participation, and enable the Web to function as a single universal platform (Kendall and
Schmidt, 2007) and (O'Reilly, T., 2005).

Web-Based Environments — A generic Web-based application is comprised of the
four types of information technologies, Simple HTML/XML/XSK Platforms, Client-Side
Scripting, Server-Side Scripting/Server-Side Processing and Embedded

Objects/Controls (Citrix Consulting Services, 2002).
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CHAPTER I

LITERATURE REVIEW

2.0 Introduction
Chapter two will discuss relevant academic literature related to the APIs and

mashup technology on the Web. Said concepts are guided by scholastic journals in the
areas of management information systems, computer science, and computer
engineering, including dedicated APIs and mashups research sites.

To address the APIs and mashup phenomena within the Web, it is imperative to
abide at proven business and social science concepts specially formulated for

information systems studies.

2.1 Applied Information Systems for Business Function
In terms of information systems, the productivity paradox concept was originated

in 1987, when Nobel Prize laureate Robert Solow stated, that “computers could be seen
everywhere but in productivity statistics”; inferring IT adds no input to productivity
(Peslak, 2003). Thereafter, numerous investigations have examined the IT productivity
paradox to determine if there is a significant positive effect on the overall business
performance and productivity. An empirical research, using a variety of market and
financial-based instruments determined, according to Peslak (2003), that “IT
expenditures had a significant and positive impact on firm productivity based on a
common financial or market-based measure “.

Accordantly, Sircar and Choi (2007), expressed that the productivity paradox has
been refuted through research by demonstrating that IT investments do indeed increase

various aspects of a firm’s performance. However, they also addressed, that
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representing how IT investments account for improvements in various measures of
output has been difficult. Same authors determined as well, that the productivity
paradox did not hold for IT labor or capital, since both inputs show a significant impact
on firm revenues.

To calculate the IT value within the organization, the IT structure must be
dismantled into its simplest component within the firms’ productivity function. In
accordance to Kumar (2004), IT infrastructure contains the following components such
as: a collection of technologies, human resources, interoperability, effective data
management, integration, connectivity, and security.

Kumar (2004), also addressed, that the effectiveness of an IT infrastructure can
be measured using the following criteria: reliability, when IT is operating in low
downtime, flexibility which can quickly and economically adapt to business changes,
and finally upgradability the stage for adapting, deploying multiple or complex
technologies.

The managerial aspect of productivity analysis, in terms of technology, is to
answer how input resources are best employed within a process, to determine how
changes in technology impact operations through time (Kriebel and Raviv, 1980). In
accordance to Yue (2009), mashup technology is interwoven within three major IT
trends: Web 2.0, situational software applications and end-user programming. Also, to
sustain software development: the creation of feature rich, easy to use and domain
specific web-based environments are necessary for mass "amateurization" of end-user
programming (Yue, 2009). In accordance to Alpar and Kim (1990), the effectiveness of

information systems was measured by incorporating the user satisfaction method,
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without being able to connect said function with the overall economic firm performance.
Snir and Bader (2004), proposed a framework for measuring the output level of high
performance computing systems, by using productivity and utility economic theory as
their barometer.

Another framework to measure profitability and productivity was designed by
Eilon (1985), using numerous performance ratios, such as: the physical volume,
revenue, profit, total investment, or a combination of these, depending on the inputs and
outputs of the firm.

On previous mashup studies, instruments such as the Unified Theory of Acceptance
and Use of Technology (UTAUT) model, which is composed of eight user acceptance
elements, could only explain 36.6 percent of the variance in behavioral intentions
(Bhattarai, Zhao & Crespi, 2010). In a similar manner, Yue (2009), using the late Yahoo
Pipes in a pilot experiment, measured end-users experience in terms of mashup
development, where student demonstrated no signs of difficulty when using the visual
end-user programming environment on the Web. However, due to the reduce number
of participants, the researcher considered the experiment a preliminary investigation.

In accordance with Basole (2016), using a curated dataset of nearly 15,000 APIs,
was able to develop an API category ecosystem visualization structure, revealing
distinct clusters within it, demonstrating that some categories were more prominently

positioned than others in the API environment.

2.2 The Diffusion of Innovations in Society
The diffusion of innovations is interconnected through channels over time within

a social setting, were the players have different level of willingness to adopt to a given

novelty, which over time resembles a normally distributed curve. A closer look at the

9
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curve’s behavior, can provide a spectrum in which the individual innovativeness can be

categorized under five segregating values (Rogers, 1995).

These five elements are composed of: innovators, early adopters, early majority,
late majority, laggards. Each category possesses inherent values that can designate
certain traits. Innovators tend to be venturesome and are educated. Early adopters
usually have some leadership role and education. Early majority are more careful and
funnel by way of informal social contacts. Late majority are usually skeptical and
traditional under a lower socio-economic status. And last, the laggards are encouraged

by neighbors and friends whom serve as evangelist (Rogers, 1995).

Based on Rogers research, the rate of adoption of innovations is also impacted
by another set of five factors. The first four of these factors are generally positively
correlated under: relative advantage, compatibility, trialability and observability. The last

element named complexity, is usually negatively correlated (Rogers, 1995).

API developers fall under the first three stages of Rogers’ paradigm, since they
are willing to try out new technologies with unknown potential of growth. In accordance
with Green and Hevner (2000), software developers may be motivated on using IT
innovation since it can improve their effectiveness in a measurable way. In the words of
Levina, Stephanb and Winkle (2012), “The costs of adopting a new technology depend
not only on the price of acquiring the new technology, but also on the complementary

investment and learning required to use the new technology.”
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2.2.1 Transaction Cost Economics Theory
Based on research conducted by Cordella (2006), the elementary unit of analysis

as the economic exchange between at least two individuals, shows how the transaction
costs model depicts the exchange process with reference to the resources that required
to execute this exchange.

Economic agents invest in resources to mitigate the effects of these
imperfections in the execution of the exchange. These investments are the costs
associated with the transactions and defined as transactions costs. Transactions costs
are the consequence of the asymmetrical and incomplete distribution of information
among the economic agents involved in the transaction. Alvarez-Suescun (2010)
declared that “Assuming similar production costs among firms, managers will choose
the governance structure that minimizes transaction costs.” In accordance to Chin-
Chiung, K. U. O., & Chi-Fang, L. I. U. (2017), the Coase’s theory is built on two
fundamental assumptions which are the limited rationality on how capabilities are
restricted in an environment full of uncertainties and opportunistic behavior dealing with

the pursuit of self-interest which can enhance the effect of information asymmetry.

2.2.2 Theory of Technology-Organization-Environment
The Technology-Organization-Environment (TOE) framework conceptualizes the

context of adoption and implementation of technological innovations pertaining three
elements which consist of constraints and opportunities (DePietro, Wiarda, & Fleischer,

1990). These are (Tornatzky and Fleischer 1990; Thong 1999):

1. Technological — Innovation process were internal and external technologies used

are relevant to the firm.
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2. Organizational — Organizational profile to which the characteristics and resources
of the firm are exposed on: size, centralization, formalization, managerial
structure, human resources, slack resources, and linkages among employees.

3. Environmental — Adopted setting of the organization’s operative were the
environmental context includes the size and structure of the industry,
competitors, the macroeconomic context, and the regulatory environment

(DePietro, Wiarda, & Fleischer, 1990).

In accordance with Soto-Acosta, Perez-Gonzalez and Popa (2014), “The TOE
framework has emerged as the main theoretical framework to analyze the different
factors which affect the adoption and use of Internet technologies.”

2.3 APIs and Mashups Foundations

Based on Citrix Consulting Services (2002), a generic Web-based application
requires a combination of the following four types of information technologies to deliver
the final user interface: simple HTML/XML/XSK Platforms, client-Side Scripting, server-
Side Scripting/Server-Side Processing and embedded Objects/Controls. The Web-
based environment will constitute the playground for APIls and mashups development.

Based on Knobel and Wilber (2009), Web 2.0 ethos promotes three interlocking
functions or practices: participation, collaboration and distribution. In addition,
innovators can contribute to media production with online services, capable of
managing content generation as expressed by same authors.

Taft (2007), addressed that Web 2.0 technologies serves as front ends to Service
Oriented Architecture (SOA) back-end systems; in addition, caution must be taken with

said services, which are capable of boosting productivity in the one hand, while in the
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other creating a problem if not guided with proper governance. The economic value of
SOA according to the research performed by Mueller, Viering, Legner and Riempp
(2010), is as stated:

SOA is able to extend a firm’s Information Systems capability in terms of both

functional range and organizational reach. As external services can be

integrated more easily, SOA has a significant potential to reduce vertical
integration and improve interorganizational coordination.

SOA comes to play as stated by MacKenzie, Laskey, McCabe, Brown, and Metz
(2006) "A paradigm for organizing and utilizing distributed capabilities that may be under
the control of different ownership domains”. SOA should be flexible during technical
execution while creating new interfaces and composite services (Haines &
Rothenberger, 2010).

The use of the Web as a platform, based on Web 2.0, has transformed the software
life cycle. New applications are created using open source interfaces and content,
within a highly interactive environment (Sabbouh, Higginson, Semy and Gagne, 2007).

Guinard, Trifa and Wilde (2010), addressed that the Web 2.0 environment, has
significantly open the Web application development spectrum, by lowering its entry

barrier, due to the openness and simplicity of network devices and applications.

2.3.1 Software Development Kit (SDK)
Sarrel (2016), determined that providing an SDK benefits the organization because

it accelerates deployment, ensures best practices, an increases security and control of

the company’s brand image.
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2.3.2 APIs Building Blocks
The APIs created have favored the simplification of website enhancement. The

technical requirement for creating mashups application is becoming less of a setback to
the non-technical, due to the availability of numerous tools throughout the Internet
supporting the mashup programming environment.

Gamble and Gamble (2008), pointed out that mashups consume reusable
resources where developers choose from a variety of APIs, reducing the time needed to
assemble a new hybrid application. Rob van den Dam (2017), provided statistics
indicating that 90% of Expedia revenues derives from APIs, higher than eBays’ 60%
and salesforce’s 50%, opening a myriad of opportunities for public and private sector to
generate income

A compound of Santos’ statistical reporting concluded the following (2018): APIs
since 2014, have an average of 2000 being added each year into the
www.programmableweb site API directory. The top five most clicked APIs in 2017, were
Netflix, Bloomberg, Twitter, Wunderground and Facebook (2018). The tracked top five
APIs of all times are: Facebook, Google Maps, Twitter, Youtube and Accuweather
(2017). The API types leading order, after migration process in 2014 are revealed as:
Webl/Internet, Product, Standard, Browser and System/Embedded. In terms of
architectural style REST reigns in comparison to RPC, Native/Brower, Push/Streaming,
Indirect and finally GraphQL (2017). In the same fashion, the top five APIs providers
with the most SDKs listings are: Google, Microsoft, Mapbox, Paypal and Amazon. In
parallel, the top five providers with the most sample code listings belong to Google,

Microsoft, IBM, ESRI and Brightcove, aside from the independent developers (2017).
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Invisible for the end-user, the mashup core or API elements are mainly responsible
for data mediation, conversion, transformation, and combination of data feeds
(Maximilien, E. M., Ranabahu, A., & Gomadam, K. 2008). Based on CA Technologies
(2015), “SOA programs are generally driven by the need for IT cost savings, API
programs focus on generating new revenue streams. A Web API connects a range of
existing business assets to create value in previously unforeseen ways”. The API’s
value as stated by Oracle (2014) is:

Communications service providers must look beyond just exposing APIs. They are
fostering innovation, and new businesses will emerge built on top of the APIs where
significant value resides. CSPs are currently making millions of dollars through their
APIs, but the potential is significantly greater.

Enterprises are using APIs/mashups applications that are capable of remixing data
and information in new ways, to minimize the bottle neck effect, which according to
Fichter, D. and Wisniewski, J. (2009), saves time and money.

There are three major barriers withholding the mashup burst in the enterprise, the
arena composed of licenses and legalese for commercial use of the APIs, security
issues inherent in the creation of new applications from disparate sources and
organizational readiness in terms of IT infrastructure capable of fulfilling the
data/content needs (Fichter, D. and Wisniewski, J., 2009).

Berlind (2017), explains that the different types of APIs, are labeled to understand
their function and usage as follow: The Web/Network: made available to any user, the
product: users buy an APl where multiple versions will be available through the Web,

the Browser: included within the browser functions, the Standard: bodies of standards
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established by leading organizations ruling APIs and the System/Embedded: developed
hardware open for developers to use proprietary API to access device.

Building API product management capabilities, according to IBM’s Institute for
Business Value documentation (2016), requires: The application of API standards, the
creation of an API coalition within the organization, and the proper delivery and

measures of the API benefits.

2.3.3 APIs Genetics
REST - Representational State Transfer as defined Fielding and Taylor (2002), is "a

coordinated set of architectural constraints that attempts to minimize latency and
network communication, while at the same time maximizing the independence and
scalability of component implementations".

SOAP - An XML based protocol for exchange of information in a decentralized
distribution environment, consisting of three parts where (Box, Ehnebuske, Kakivaya,
Mendelsohn, Nielsen and Winer, 2000), define as a framework for describing what is in
a massage and how to process it, a set of encoding rules for expressing instances of
application-defined data types, and a convention for representing remote procedure
calls and responses.

JavaScript - Dynamic, interpreted language typically used for animation or web
page enhancement in a decorative sense (Mikkonen and Taivalsaari,2007).

XML-RPC - Remote Procedure Class, as defined by Allman (2003), "Provides the
developer an interface to communications code that is as close as possible to simply
making a procedure call.".

The API Architectural Styles defined by Berlind (2017), are comprise of the

following:
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1. Typical RESTful — Web API

2. RPC (XML-RPC, gRPC...) - SOAP

3. Push/Streaming (publish/subscribe) - Under WebSockets, Webhooks and
other players

4. GraphQL- Unigue merge between RESTful and RPC

5. Browser/Native — Browser native

6. Indirect — Based on SDKs.

Berlind (2017), also addressed the three functions within the API scope as, single
purpose used for one action such as mapping, aggregate destined to work with a
combination of other APIs or aggregated, and microservice which interreacts with
multiple APIs within a specific sequential order.

Based on Wodehouse (2016), the API Ecosystem contains some of the following
traits: Serves as assets to inherent value of the function or purpose it addresses, the
API becomes the point of entry and filter, serves as a doorway, reads like a contract,
permits the connections of applications and devices, permits reuse and aggregation,
and acts as a generic plug. They are also facing out the monolithic IT infrastructure
paradigm.

Wodehouse (2016), also addressed that developers will create new ways of APl use
as well as mashups, and that these apps will increase the value in user’s experience,
where at the end, the main beneficiaries are the end-users as stakeholders.

Santos (2017), stated that “APls have provided tremendous value to countless
organizations and developers, which is reflected in their continued growth”. Based on

Fischer, Bakalov and Nauerz, (2009), mashups permit developers to combine multiple

17

www.manaraa.com



services from various websites, to create a new tool. Also, companies are making their
information available by providing data ready to use formats. In the words of Dorn, C.,
Schall, D., and Dustdar, S. (2009), mashup technology has increased in popularity, due
to the benefit it provides to the end-user by assisting in the composition of services and
aggregate data, from multiple sources.

Visa and Apigee’s whitepaper Growing your business with APIs (2015), stated that

APIs open doors to agile innovation, rapid adaptation to market changes or competitors,
and the chance to access invaluable data from this process. Based on Debasis and
Biswajit (2015), consumers experience enriches with the use of APIs by expanding their
knowledge of products and services. In said process, context-awareness and adaptivity
are the major force in the widespread proliferation of service mashups. However,
according to Dearstyne (2007), in the Web 2.0 environment, caution should be
observed with organic documentation created in business transactions, decisions and

legal obligations.

2.3.4 API Strategy and Security In-House Questions
Perficient (2017), addressed that to build an API strategy requires the following

imperative questions or concerns: should APIs be private or public, how do APIs foster
innovative development, how can we simplify access to business assets using APIs,
what core considerations result in a strong API strategy, what will APIs contribute to the
organization, and where should the company be in 10 years...

Boyd (2017), addressed that the following elements need to be considered by
developers when dealing with API security: evaluate APIs attack risk vectors, when to
publish the public APIs, whether API documentation be available, manage authorization

and access to users, provide clearance for external developers, recognize security
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issues, how to deal with API security risks and vulnerabilities, and how to manage API's
product security management.

Within the same mindset, according to 451 Research (2015), the API lifecycle
consist of: the designing phase which ensures API quality and consistency, the
development phase consistent with the agile development, the testing phase rigorous
platform test, the integration phase that deals with connectivity, the deployment phase
addressing when the API is release. The management phase which handles the API
administration process, the monitor phase overviewing the debugging process, usage
and performance standards, the monetize phase which deals how to earn income
through the contractual and payment structure, and the archive/retire phase which

handle the repository status of the API or passé stage.

2.4 Mashups Building Blocks
Based on Jackson (2009), a mashup is a communication form able to compose,

combine, assimilate and appropriate elements from existing works to create an original
product. Mashups, according to Marjit and Jana (2009), serve as a client-centric web-
based multipurpose integrator, by assisting computer consumers in the process of
combining multiple web content, and in the creation of customized applications,
destined to satisfy computing needs.

To determine the value mashup technology provides to an organization, in terms
of performance and productivity, its functionality must be evaluated by the amount of
system requirements it satisfies to said entity. Based on Dennis and Haley (2002), a
requirement is a statement of what a system must possess; same authors established
two types of requirements: functional and nonfunctional. Functional requirements deal

with the type of processes the system will perform or the type of information it needs.
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The nonfunctional requirements relate to performance and usability.

The mashup classification framework created by Beemer and Gregg (2009),

provides researchers with a comprehensive outlook of mashup technology trends, and

provides a structured literature based for future academic research. The following

major categories were established by Beemer and Gregg (2009):

1.

Access Control and Cross Communication: Studies the connection of disjointed
applications to provide unified services.

Mashup Integration: Studies the aggregation of various types of data sources.
Mashup Agents: Studies the ability to semantically determine information sources
that are relevant to the end-user.

Mashup Frameworks: Studies the elements needed to develop the best practices
on framework creation.

Enterprise mashups: Studies how mashup technology relates to the business
enterprise in issues such as accountability, design principals, and intranet
deployment.

End-user programming: Develops end-user programming languages and tools, to

enable non-technical end-users to easily create a customized mashup.

Beemer and Gregg (2009), also established two approach differences within the

mashup creation: The passive approach is concerned with the creation of Web based

browser plug-ins, and the proactive approach which focuses on the creation of advance

interface integration. This process permits the generation of complex mashups, without

the need of obscure programming technics, previously not accessible to non-

programmers. Structured mashups should include in their design data models, views,
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and interaction controllers, their proliferation however, may set a challenge in the Web
programming future, due to the lack of standardization and compatibility in some
created mashup instances.

In accordance with Liu, X., Hui, Y., Sun, W., and Liang, H. (2007), mashups are an
ad hoc composition which has become a hallmark of Web 2.0, attracting industry and
academia, which can be created using a web browser in a "drag and drop" fashion. The
components related to mashup technology architecture have been defined as follow: the
APl/content providers which deal with the content provisions, the mashup hosting site

specific location, and the consumer’s Web browser (Liu, X., et al.,2007).

2.5 APIs and Mashups: Plural Singularity
APIls and mashups coexist with cloud computing, which is defined by National

Institute of Standards and Technology (Mell and Grance, 2011), "As a model for
enabling ubiquitous, convenient, on-demand network access to a shared pool of
configurable computing resources, that can be rapidly provisioned and released with
minimal management effort or service provider interaction”.

APIls and mashups relate to the cloud computing model, through the process of
creating new and distinct web services previously not available in the Web (Marston, Li,

Bandyopadhyay, Zhang and Ghalsasi, 2011).

2.6 APIs/Mashup Technology
In the words of Jhingran (2018), ecosystems represent a future in which companies

leverage their core strengths, while using assets from other providers to drive growth.
The developer community assets that must be in place according to Boyd (2017) are: to
first clear terms of service for the API, engage in proper documentation, code snippets
and code for a sample application, create a self-serve API registration, responsive error
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messages in place, maintain an API specification format, a sandbox environment and
finally an API uptime status page.

The steps the most successful companies follow when implementing an API
strategy according to Digital McKinsey’s report (2017), are: identification, prioritizing its
value, manage monetization actively, create a centralized governance and
organizational model, and drive usage and adoption to gain scale standing.

Mashups was a term coined from the musical industry as mentioned earlier,
representing the creation of a new song derived from the mixture of others (Merrill,
2006). It is the result of technology compatibility, Web services and data provider’s
willing participation. The two active ingredients for Web mashup development are the
combination of data (content) and APIs. Itis also a communication form to compose,
combine, assimilate and appropriate elements from existing works to create an original
product (Jackson, 2009). A Web application that combines information from numerous
publicly available sources using web services, RSS feeds or other means (Marjit and
Jana, 2009).

Grammel & Storey (2008), developed structure themes to measure consumer
development, which are: the levels of abstraction, computer knowledge requirements,
reducing the learning curve requirements, community support to mashup developers,
the re-use of mashup application components, appropriate user interfaces creation,

security and correctness awareness.

2.7 Conceptual Framework
The conceptual framework of this study describes the process involved in the

analysis of the content dimensions adhered to APIs within the interaction of companies,

SDKs, mashups and developers and its effect on business functions delineated by
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categories under the mixed method research. Through content analysis, these
dimensions adhere to the value the data collected provides and are expected to
underline the behavior and tendencies of the APIs, SDKs, mashups and developers.

(Johnson and Christensen, 2000).

2.8 Research Model

Business Entities

o )
Business Functions
I Category I

§ Mashups

4

Developers

Figure 1. APIs Players and Dynamics Model

APIs Players and Dynamics Model (figure 1): Business entities contribute with the
creation of APIs and business functions with the participation of developers. APIs are
the raw materials needed as building blocks for the Internet economy, with the
complementary SDK element. Developers are the driving force that convey the
business functions needs through innovative programing and apps combinations. As a
result, business entities receive feedback and evaluate realized business functions

through mashups and other apps configurations.
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2.8.1 Variables
APIs - Represent the public API units available which are maintained by each

organization and are the legal owners of said intellectual property.

SDKs -This resource toolkit provides the key elements for developers to take advantage
of the API’s capability.

Business Entities — Companies that are maintaining active API presence within the
Web-environment.

Developers - Persons whom possess the necessary skill to produce a mashups
composition regardless of its simplicity.

Business Functions or Categories - The categories selected for this study have been
established by www.programmableweb.com, which structures the different type of
functions the APIs, mashups, SDKs perform. The value of the category component
relies on how it divides the business environment over the Internet.

Related Fields - Articles, libraries and followers were not included in the research

model.

2.9 Summary
APIls and mashups are driving the Internet economy by way of interconnecting

content with functionality. New instruments designed by companies are facilitating and
enhancing user’s experience, to include the opportunity to develop and share new

applications throughout the Web, as described throughout this literature review.
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CHAPTER I

METHODOLOGY

3.0 Introduction
APIls serve developers in the creation of mashups using the combination of

existing disparate Web sources such as content and functionality. This investigation
focused on how developers used existing APIs for mashup creation, and how this action
impacted the API developing businesses.

The APIs and mashup technology trend has been evaluated through the lens of the
mixed method research framework. This mechanism was ideal, to analyze the impact
the APIs and mashups had over the business entities based on their categories

(Schumacher, S., and McMillan, J. H. , 2006).

3.1 Purpose of the Study
While evaluating the innovative web-based services used in the Internet,

researching the benefits provided by APIs, was the logical path to follow. Throughout
the software development history, IT systems for businesses fail at times to satisfy
consumer needs and expectations, providing therefore, an open door for rejection and
dissatisfaction.

Developers have been empowered by APls, by facilitating the creation of
sophisticated Web-based processes or functions (category type), without the need of
specialized programming knowledge, to create simple or complex mashups. This study

focused on said interactions.
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3.2 Scope of the Study
This study concentrated on the use of publicly available information from the

Internet in relation to APIs and mashup technology, guided under secondary data,
content tabulation and social network analysis. Also, it addressed how developers
advance the Internet economy by using APIs for mashups creation within established

categories.

3.3 Limitations of the study
Due to the novelty of mashup technology, there were limited academic published

references addressing the developer’s behavior, performance or satisfaction aspects in
relation to APls or mashup within Web-based environment. There was however, a high
volume of technical papers, addressing plug-ins technicalities and proprietary APIs
platforms. Despite this drawback, the academia, media and private sectors have

created API related documentation, which was used a reference for this study.

3.4 Research Design
The mixed method research framework was used by incorporating secondary data

in tabulated, curated and standardized form. In the curating process, the data was
configurated into fields where repeated items were deleted. These steps served as
anchors for the preservation of internal and external validity (Sekaran, 2003).

This study abided to the collection of publicly available data throughout the Internet
to include: website traffic values and ratings (Neale, Thapa and Boyce, 2006). These
techniques eliminated the need of questionnaires for this research, external data from
www.programmableweb.com was used to measure the relationships and tendencies
between API categories, SDKs, developers and mashups (Johnson and Christensen,

2000).
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In accordance to Schumacher, S., and McMillan, J. H. (2006), quantitative research
maximizes objectivity through statistical modeling, controls and structure. Qualitative
research designs, however, emphasize on data gathering on natural occurring
phenomena usually in words forms instead of numerical values.

Schumacher, S., and McMillan, J. H. (2006), resolve the mixed method research
design by combining quantitative and qualitative methods. The mixed method research

for this study consisted of the following instruments:

3.4.1 Secondary Data Analysis
In accordance to Schumacher, S., and McMillan, J. H. (2006). secondary data

analysis is based on the use of gathered data created by government and private
entities, available throughout the Internet or through a formal written request (Johnson
and Christensen, 2000). Website www.programmableweb.com, was used as our
primary repository. This website has maintained a database of created APIs and
mashups for a period of over 5 years. The segment studied for this research was

selected from the category index provide by the website.

3.4.2 Content Analysis
In accordance to the Colorado State University’s Writing Guide, content analysis

is a tool used for determining the presence of certain words or concepts within a set of
texts, to establish relationships and inferences. Similarly, content analysis can be used
to analyze entity documentation to determine regulatory compliance, trends, and group

differences (Texas State Auditor's Office Methodology Manual, 1995).

Based on the Texas State Auditor's Office Methodology Manual (1995), the

following coding units are commonly used for content analysis:

Words: The smallest possible unit.
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Themes: A simple sentence or single idea.

Character: Division of content by subject or object.

Item: Whole unit of the original content.

Space-and-time: Metric of space/time displaced by content.

This research followed the practical approach towards content analysis,

established by Jones (2009) aside from the others aforementioned methods.

3.5 Data Collection
The data collected for this investigation was obtained from

www.programmableweb.com, under the API directory. The featured APls, categories,

developers, mashups and SDKs and other related fields were selected for this study.

3.6 Data Analysis
The data collected was analyzed by dividing the components into the following

fields: categories, APls, developers, mashups and SDKs; the company field was derived
from extracted data, and related fields, articles, libraries and followers used as well. To
handle such data, Microsoft Excel Pivot function was used to group and explore indirect
values of entities, Microsoft Access facilitated the relationship process between the
groups, Tableau enhanced the visualization experience and furthered the exploration
and evaluation of the data collected in conjunction with the numerical values.

Node XL Social Network Analysis plug-in displayed the associations and clusters
between them with graphical and model presentations (Hansen, D., Shneiderman, et

al., 2010).
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3.7 Summary
This study followed the mixed method research framework, using secondary data

with content analysis to understand the behavior of the APIs, mashup and developers
under established category role, using historical data on the Web (Schumacher, S., &
McMillan, J. H. , 2006).

A total of 4,633 instances were collected and divided into APls, developers,
mashups, categories and derived companies. Other pertinent data such as: SDK’s,
articles, libraries and followers were used. These instances represent the tabulated
data entries stored at www.programmableweb.com.

Dedicated mashup repository website www.programmableweb.com, was used for
this investigation’s secondary data, in consonance with academic literature and
procedures. Collected instances was filtered using content tabulation and social
network analysis. No interviews or questionnaires were administered during this

investigation.
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CHAPTER IV
DATA ANALYSIS

4.0 Introduction

The API infrastructure is divided by public release (APIs of diverse functionalities
given by major companies such as Google and Facebook), partners and proprietary
software developed for internal use within the private sector (Boyd, 2014). This study
used public API data from www.programmableweb.com, which has contributed with the
advancement of the API knowledge. This site has been used by businesses and the
academia a like to study the growth of APIs, ecosystems, and to measure the impact of
APIls strategies among other investigations. The available data and history of APIs’
behavior within this website has been invaluable for this research. That said, this single
source provided all the necessary data needed to understand the APIs, developers,

mashups and business entities behavior within categories.

4.1 Description of the Population
To analyze the API environment, it was necessary to focus on each component

to determine their participation and behavior within the ecosystem. The players
involved in this ecosystem were limited to categories, APIs, companies (derived value),
developers, mashups and SDKs. Other related fields were collected to establish
tendencies within the API phenomenon, these were: articles, libraries and followers.
However, there were not considered main targets for this investigation. The time frame
of this study was encapsulated in the year 2018. Historical data was evaluated and

curated to avoid duplicates.
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4.1.1 APIs Population Phase |
APIs were first selected by category. The categories were evaluated and

measured in terms of the quantity and quality of the data it represented. The categories

with the highest levels of participation in the API ecosystem were selected, provided

they addressed with empirical data the values needed for the sample. Figure 2 displays

the manual process of gathering data by way of content analysis.
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4.1.2 APIs Population Phase Il
Top APIs were selected within the directory provided in the website menu. After

gathering the main categories, the next step was to tally the APIs that were active or
provided a significate historical participation within the APIs’ ecosystem that could

explain tendencies or relationships. Figure 3 depicts this content analysis process.
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4.1.3 APIs Population Phase lli
After selecting the top APIs, they were individually evaluated based on their

statistical performance. The particularities of each API used in this study is addressed
in the Appendix section. The APIs selected were filtered by the statistical data bank
provided in their dossier at the time of the survey. Figure 4 illustrates the fields

associated with the number of SDKSs, articles and the like that constitute the APIs’ DNA.

Home » APIs » Flickr

Flickr API

Photos Video

-
fl l Ck r~ The Flickr API can be used to retrieve photos from the Flickr photo sharing
service using a variety of feeds - public photos and videos, favorites, friends,
group pools, discussions, and more. The API can also be used to upload photos
and video.The Flickr API supports many protocols including REST, SOAP, XML-
RPC. Responses can be formatted in XML, XML-RPC, J]SON and PHP.

Documentation is included for 14 API Kit libraries.
O TRACK API

E DS

Summary SDKs  Articles HowTo  Sample Source Code | Libraries | Developers @ Followers = Comments
(60) (51) (3) (6) (19) (634) (690) (9)

Figure 4. APIs Population Phase Il
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4.1.4 APIs Population Phase IV
With content analysis, it was discovered that the developers and mashups were

linked together as part of the indexed designed by the website. After surfing each
dimension, the elements involved were tabulated, organized, curated and process for
sampling purposes. Pictures, usernames or names of persons were omitted.
Comments associated with used website blog, were not considered for this survey.
Under the selected API statistical bank, developers and mashups were found and

collected using the website’s section as depicted in figure 5.

DEVELOPERS (445)

© ADD MASHUP

VIEW ALL 445 DEVELOPERS

API MASHUPS (450)

Figure 5. APIs Population Phase IV
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4.1.5 APIs Population Phase V
The SDKs values were obtained by selecting the category criteria in the website

menu. The SDKSs values were collected as part of the overall picture within the API
ecosystem, by using the APIs’ specific SDKs values attributed in their portfolio, as

shown in figure 6.

#¢ Programmableweb APIDIRECTORY APl NEWS

LEARN ABOUT APTS WHAT IS AN APY 7 TUTORIALS API CHARTS & RESEARCH

SDKs by Category f ' i Ck

Mapping (5.04%) Secal (4. ¥ eCommerce (A 70%5)
Oz e (1,600 Messagng (R201) Fnancal (R 195)
Tools (A,186) Search (1,124 Cous 0N

Paymones (2.926) Video 2814 Applicaton Development (2.653)
Dea 23582 Crtorprme (2.500) Anadypcs (AW © TRACKAPI
AP 239 Morkes e g (2.084) Buuness (1,928

Protos (1,847 Seourty (1Y) Teleprony (121G
f 8+
Reference (1,530 Nows Services (1L.5317) Travel (1L495)

Music (1475 Tt (1460 Games (101N
Governement (1,301) mages (1,267) Applicasons (1.270)
Databane (1,175) Roal Time (1,156) meornet of Things (1,0A7) .
Summary SDKs Articles How To

Bvents (1,071) Becon (1,048 voice [1,040) (60) (51) 3)
Advertming (1,002) Tranwportation (WIX) Customer Re@tonthip

Maragement

o

Figure 6. APIs Population Phase V
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4.1.6 APIs Population Phase VI
To capitalize the data provided by the website, other variables were considered

for referential purposes such as, followers, articles and libraries using the API's

statistical bank, created by the website as shown in figure 7.

Flickr API

Photos Video

£
fl .Ckr~ The Flickr APl can be used to retrieve photos from the Flickr photo sharing
service using a variety of feeds - public photos and videos, favorites, friends,
group pools, discussions, and more. The APl can also be used to upload photos
and video.The Flickr APl supports many protocols including REST, SOAP, XML-
RPC. Responses can be formatted in XML, XML-RPC, JSON and PHP.

Documentation is included for 14 API Kit libraries.
€@ TRACK API

El EKEJES

Summary SDKs Articles How To Sample Source Code Libraries Developers Followers Comments
(60) (51) 3 () (19) (634) (690) 9)

Figure 7. APIs Population Phase VI
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4.1.7 APIs Population Statistics
The following information was obtained through the website regarding the

population used: A total of 482 categories were counted, with (19,279) APIs, developers
(), 7,909 mashups, 11,417 SDKs, articles (-), libraries (1,676), followers (-) and

companies (-) as shown in table 1.

Table 1. Population Values

Type Quantity
Company -
Category 482
APls 19,279
Developers -
Mashups 7,909
SDKs 11,417
Followers -
Libraries 1,676
Articles -
4.2 Sample

The sample data values collected and used to analyze the APIs’ behavior was in
terms of categories and business type. Content and clustering analysis was the
exploratory method used in conjunction with a correlation test. The data was collected
as factual and historical, as previous published academic articles have done, including
the written permission for use from the editor in chief. The webpage
www.programmableweb.com has maintained high standards and integrity in terms of
the capturing of APIs’ functionality and related information throughout the years. The

data collection processed included the digital extraction of tabulated instances, picked
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by way of searching multiple webpages, analyzing their components to maintain

consistency. organizing and structuring the elements involved to gather all the

necessary fields for this research.

A total of 21 categories (curated), with 29 types of APIs (curated), followed by

2,434 developers (curated), a sum of 4,608 mashups (curated), 274 SDKs pertaining

each APl was captured, a complementary set of articles (769), libraries (241), followers

(11,403) and derived companies (19) values were used. The sample collected is

distributed in the following manner: the APIs variables are categorical in nature,

developers address 12%, mashups or resources 23%, SDKs 2%, articles with 4%,

libraries 1% and followers with 58%, as shown in table 2.

Table 2. Sample

Type Quantity
Company 19
Category 21
APIs 29
Developers 2,434
Mashups 4,608
SDKs 274
Followers 11,403
Libraries 241
Articles 769
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4.3 Data Collection
To discover new insights within the APIs’ ecosystem, it was necessary to accept

the established categories marked by the www.programmableweb.com. The data
collected was filter and curated using MS Excel, Notepad, MS Access, NodeXL Pro
plug-in, Tableau and other website statistical tools. The personal data provided by
captioned website regarding the name or username of the developers and mashups
have been omitted. The data collected for this research did not required any type of
human intervention, beyond the information provided by the entities or individuals who

voluntary submitted the same through said website channels.

The business entity, category, SDKs and other values are exposed in full within
the API it represents. The data was tabulated to incorporate the body of the variables
involved to include relationships, statistical values and the framework needed for

mathematical derivative analysis.

4.4 Data Analysis
Category Values: There are 21 categories in total, 15% are destined for video

and photos, 11% for eCommerce and 8% for social and telephony. The remaining

categories are shared with 6% or less in an even fashion.

APIs by Category: The API data collected shows a median of 91, a mean of 159
and a standard deviation of 168. The mayor players in terms of businesses are Google
with 26%, flickr with 14%, Amazon with 13% and Twilio with 12%. However, Google
leads is based on 24% of all the APIs evaluated, in comparison with flickr which only

counts a merely 3%. Amazon shares 10% of the APIs studied.
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The explanation of this outcome can be traced to the creation phase of the APIs’
function and purpose, which cannot be overlook by any business entity, to avoid any
stagnate effect on the market share of the APIs ecosystem. A Shapiro-Wilk normality
test was performed resulting in data not normally distributed. The Kurtosis value is 4.6,

in addition to the Skewness with a value of 2.26 as shown in figure 8.

20-

15

Frequency
—
o

0 120 240 360 480 600 720
Histogram (FrequencyDiagram)

r

Figure 8. Distribution of API Data

Developers by Category: A derivative approach had to be implemented to access
the relative values the developers contained, and their connection to the category field.
Through content analysis, the developers were incorporated within each of the 29 APIs
entailed in the collected sample. All duplicates were eliminated to avoid unnecessary
redundancy within the same API and mashup. In terms of the data value the
developers represent Google shares 31%, Amazon 14%, flicker 13% and Last.fm 7%. A
Shapiro-Wilk normality test was performed resulting in data not normally distributed.

The developer’s data mean falls under 83, a median of 55, and a standard deviation of
40
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94. The Kurtosis value is 7.6, in addition to the Skewness with a value of 2.74 as shown

in figure 9.

Frequency

160 240 320 400 480
Histogram {(Frequency Diagram)

Figure 9. Distribution of Developers Data

Mashups by Category: To associate the mashups with the respective category,
the values were derived using the developer’s API link to the resource intervened or
created. Only .0054 of the mashups data collected was removed due to duplication.
Google’s participation reaches 26%, flickr 14%, Amazon 13%, Twilio 11%, Microsoft,
eBay and Last.fm 5%. A Shapiro-Wilk normality test was performed resulting in data

not normally distributed.

The mashup’s mean falls under 158, with a median of 88, and a standard

deviation of 167. The Kurtosis value is 4.6, in addition to the Skewness with a value of

2.26 as shown in figure 10.
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Figure 10. Distribution of Mashups Data

SDKs by Category: SDKs’ data was obtained through the APIs’ statistical bank.
The values were accepted without any data cleansing necessary. In terms of the data

values, flicker obtained 22%, Facebook Graph 19%, Google 12% and Yelp 8% among

the top shares for the SDKs enclosure.

The mean was established as 9.44, a median of 4 and a standard deviation of
14.33. A Shapiro-Wilk normality test was performed resulting in data not normally

distributed. The Kurtosis value is 7, in addition to the Skewness with a value of 2.61 as

shown in figure 11.
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Figure 11. Distribution of SDKs Data

Articles, Libraries and Followers by Category: The data pertaining articles,
libraries and followers were obtained by the APIs’ statistical bank as is, with no further
data processing required beyond standard tabulation. The values associated with the
extracted articles data are comprise of Google 21%, Twilio 16%, Amazon 10%,
Foursquare 9% and Facebook Graph 8% as the main top percentages. The mean was
established as 26, a median of 15 and a standard deviation of 25. A Shapiro-Wilk
normality test was performed resulting in data not normally distributed. The Kurtosis

value is 1.49 in addition to the Skewness with a value of 1.32 as shown in figure 12.
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Figure 12. Distribution of Articles Data

The values pertaining the data extracted for libraries falls under Google 15%,
Twilio 14%, Foursquare and Amazon with 10%, Flickr and Last.fm with 8% among the
top values. The Libraries mean value was established as 8.3, a median of 6 and a
standard deviation of 8.75. A Shapiro-Wilk normality test was performed resulting in
data not normally distributed. The Kurtosis value is 1.18, in addition to the Skewness

with a value of 1.21 as shown in figure 13.
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Figure 13. Distribution of Libraries Data

The values connected to followers fall under Google 22%, Amazon 12%,
LinkedIn 11% with the top percentage. The followers’ field is considered important
cause it reflects the interest of users and developers a like within the APIs ecosystem.
The mean was established as 393, a median of 246 and a standard deviation of 336. A
Shapiro-Wilk normality test was performed resulting in data not normally distributed.

The Kurtosis value is 3.47, in addition to the Skewness with a value of 1.9 as shown in

figure 14.
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Figure 14. Distribution of Followers Data

4.4.1 Content Analysis
Content analysis was the catalyst instrument used to evaluate, gather and

organized the data for this investigation. This technique was performed by
systematically analyzing text within the subscribed webpage and incorporated the same
into a coded form, feasible for computation and statistical scrutiny. After structuring the
data to its main components, it was necessary to conduct reliability and validity

statistical test.

This mixed method research used spelling and grammar check protocols,
redundancy evaluations, mathematical processing for the conversion of qualitative
values into numerical form, the Shapiro-Wilk Normality test and data transformation

methods to soften the curve properties of data sets when not in compliance with the

normal distribution form.
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4.4.2 Correlation
There is a strong correlation between APIs/developers, APIs/mashups, and

APls/followers. There is a strong correlation between developers/mashups and
developers/followers. There is also a strong correlation between mashups/follows and
mashups/articles. And there is a strong correlation between libraries/articles, no

correlation was found for the SDKSs variable shown in table 3.

Table 3. Correlation of Variables

Correlations
AP Developers Mashups SDKs Followers Libraries Atticles
AP Pearson Correlation 1 929% 1,000 336 bdb” 467 465
Sig. (2-tailed) 000 000 075 000 on on
N 29 29 29 29 29 29 29
Developers Pearson Correlction 929" 1 929" 354 713" 366 347
Sig. (2-tailed) .000 000 060 000 051 065
N 29 29 29 29 29 29 29
Mashups Pearson Correlation 1,000” 929% 1 335 46" 466" 466"
Sig. (2-tailed) 000 000 076 000 011 011
N 29 29 29 29 29 29 29
SDKs Pearson Correlation 336 354 335 1 196 160 264
Sig. (2-tailed) 075 060 076 307 408 166
N 29 29 29 29 29 29 29
Followers Pearson Correlation 46" 713" 646" 196 1 504" 390°
Sig. (2-tailed) .000 000 000 307 005 036
N 29 29 29 29 29 29 29
Libraries Pearson Correlction A67 366 466’ 160 504" I 4917
Sig. (2tailed) 011 051 o 408 005 000
N 29 29 29 29 29 29 29
Arficles Pearson Correlation 465" 347 A6 264 390’ 4917 I
Sig. (2-tailed) 01 065 on 166 036 000
N 29 29 29 29 29 29 29
#, Correlation s significant at the 0.01 level (2-tailed).
* Correlation s significant at the 0.05 level (2-tailed).
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4.4.3 Cluster Analysis
Cluster analysis was performed using the Excel NodeXL template to determine if

any grouping existed within the acquired data. For each data group the vertices and
edges were defined to connect the network structures for the visualization process. The
Harel-Koren Fast Multiscale and Grid layouts were used to display the results. Figure
15 and 16 respectively demonstrates the connection between parent companies and

APIs in addition to categories.
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4.5 Research Questions

The questions set forward are entangled with the APIs-Category condition,
necessary to evaluate from a distance how the API resource leads the Internet
economy. The content analysis and mixed method research provided the adequate
tools to analyze the behavior of the APIs, within the developers, mashups and SDKs
creation process under the category field boundaries, and its impact within the business

environment.

1. Which are the most prevalent API categories and tendency?

Table 4. APIs by Company and Category

Company By Category Category By APIs
Catngery APy )
Adwartaisg e
Asilptics
L
Cleud
Contert
eCommerce

APIs Within
Category

Canegory L]

Elactroai Sgnaturs
Lonry

Nappoy
Wemaging

Weaie

Phetes

Racovevendaticny
LU

ool

Tha macks ava ladalod by sum of
AP
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The most prevalent API categories fall under: Google (Videos) 26%, flickr
(Photos) 14%, Amazon (eCommerce) 13%, Twilio (Telephony) 12% shown in table 4.

The tendencies for the APIs categories are moving towards direct user
experience instead of procedural modules, which are more suited for developers; values
were extrapolated from captioned table 3. The mobility factor cannot be over look
since, the APIs under the category of telephony and messaging are becoming more in
demand. The solid paced of APIs categories dealing with mapping, search and social
are becoming more stable, since these technologies have been in play throughout the

Web for a relative long period, as shown in figure 17.

APIs BY COMPANY AND CATEGORY

Bl Facencok Graph

Bl G=cNames=

M coogle

Bl in=tsgram Graph

Bl Last.fm

Bl Linxedin

Bl ricrosos fr

Il snopping.com
Twilic

Bl wixipedia

Bl vanoo Local Searcn

Company. AP is and Category. Color shows details about Company. Size shows sum of API. The marks are labeled by Company. AP Is and
Category.

Figure 17. APIs by Company and Category

50

www.manharaa.com




2. Which APIs are used the most by developers, and which companies

predominate?

This study directly associated APIs with developers and companies, by

calculating each unique instance and curating their values to avoid duplicates. The top

APIs used the most by developers, fall under Google (YouTube) 18%, flickr (flickr) 13%,

Amazon (Amazon Product Advertising) 9% and Last.fm (Last.fm) 7% as shown in table

5.

Table 5. APIs by Company/Category and Developers

Developers By
Company

Company Developery

Amazon | R B
box bl |

delicio.us &

DocuSign Enterprise
ebay

Facebook Graph
Micke

Foursquare
GeoNames

Google

Instagram Graph
Last.fm

Linkedin

Microsoft
Shopping.com
Twilio

Wikipedia

Yahoo Local Search
Yelp Fusion

Sum of Davelopers droken down by
Company. Colcr shows sum of
Developers. The marks bre labsled
by sum of Davelopers

Developers By
Categories

Categery
Advertising
Analytics
liookmarky
Clowd

Som of Davwapers broken dewn by
Catagery. Color shoms sum of
Dovalopars. Tha marks ire labeled
Sysum of Devalzgers.

Developers By APIs

AFls

Amaon £C2 ==

Amazon Prodect Advartss!
Amazon 53
Bing 3

sax i
dalicw.us n
Doculign Enterprise b}
by

Tacsbook Gragh

GeeNamas

Google AgSense

Google AJAX Ubraries
Google Analytics Manage
Google App Engine
Google Larth

Google Humepage
matagnm Gragh
Losttm

Linkedia [t
Microsoft Bing Mags W
Shapping.com T
Twiio ﬁ
Twiio SM5 u
s |8
Yahoo Local Search M
Yulp Fusien \T ‘1&

e )

sum of Devalogers
0 labeed by Jum of

Developars

7 [
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The companies predominating the APIs ecosystem in terms of developers fall
under Google 31%, Amazon 14%, flickr 13% and Last.fm 7%. The businesses dealing
with social and eCommerce API categories have become favorites for developers. The
API Last.fm, under the music category is becoming attractive for developers and users

by allowing them to create a personalized listening experience as seen in figure 18.

APls BY COMPANY/CATEGORY AND DEVELOPERS

Company

. Amazon
. box
. del.icio.us
DocuSign Enterprise
M =bay
. Facebook Graph
M flicxr
Foursquare
. GecMames
. Google
. Instagram Graph
Yelp Fusion . Lestfm
Yelp Fusion . Linkedin
. Microsoft
. Shopping.com

Instagram |

‘ Graph

Twilio
W vikipedia
. Y¥ahoo Local Search
Linkedin . . ¥elp Fusion
Linkedin A

5 - Amazon Proc
' > = ‘ aComm

' GeoMames
GeoNames

Telephony Reference

>

Twilic
AR, Twilic SMS
ikipedia

Reference

Company. AF Is and Categery. Coler shows details about Company. Size shows sum of Developers. The marks are labeled by Company. AP
Iz and Category.

Figure 18. APIs by Company/Category and Developers
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Additionally, a Social Network Analysis was conducted and depicted developers
connecting to businesses were Google 31%, Amazon 14%, flickr 13% lead in this

cluster model as shown in figure 19.

- ‘A.' .“ "\‘.“' "

Crantad with NodaXL. Pro (it /inode codephe com) from the Social Madin Research Foundation (hitp:/Avww smrfoundation org)

Company = Developers SNA

Figure 19. Company-Developers SNA
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3. What are the similarities or differences between APIs and SDKs within

category? Does any relationship exist between them?

The common categories for APIs and SDKs fall under eCommerce, video, music,
reference, social, and photos. The differences between them fall under bookmarks,
library, and widgets among others as shown in table 6. This comparison addresses the
need for businesses to generate SDKs for the deprived captioned areas, where
developers may become interested, especially in the telephony category which carries
the element of mobility. No direct relationship exists between the creation of APIs and
SDKs for the categories analyzed at this moment beyond the historical captured
instances, perhaps in the future business will include as part of their API strategy the

creation of SDKSs.

Table 6. API/SDK Similarities and Differences

Category

Category

Photos

Video

Social

Photos

Recommendations

eCommerce

Reference

Telephony

Content

Search

eCommerce

NMusic

Electronic Signature

NMapping

NMusic

Social

Video

NMessaging

Advertising

Reference

Tools

Bookmarks

NMapping

Tools

NMessaging

Widgets

Search

Electronic Signature

Analytics

Storage

Storage

Advertising

Cloud

Content

Bookmarks

Cloud

Library

Library

Telephony

Recommendations

wWidgets

O|O[O|O|R[NIN[AIA|10[V]|0]0

Analytics
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4. What are the similarities or differences between APIs and developers within

category? Does any relationship exist between them?

The main similarities among APIs and developers fall under the categories of
video (15%), photos (15%), and eCommerce (11%). The main differences reside in
the categories of advertising (2%), analytics (1%), library (1%) and recommendations
(1%) to name a few as shown in table 7.

A strong relationship exists between APIs and developers in the areas
associated with the user’s experience, instead of mechanized processes. This can be
explained by the amount of developers, well of 50%, carrying out projects in captioned

main categories.

Table 7. APIs/Developers Comparison

Category Developers Category
Video 4408 Video
Photos 3628 Photos
eCommerce 261 g eCommerce
Search 1950 Telephony
Music 170 Search
Social 152 Music
Reference 131§ Mapping
Mapping 85 Social
Bookmarks 720 Messaging
Tools 70 Reference
Advertising 66l Bookmarks
Telephony 630 Tools
Storage 61§ Widgets
Analytics 5508 Electronic Signature
Cloud 51§ Storage
Library 51§ Advertising
Recommendations SO0 Content
Widgets 418 Cloud
Messaging 33§ Library
Content 180 Recommendations
Electronic Signature 7l Analytics
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5. What are the similarities or differences between APIs and mashups within
category? Does any relationship exist between them?
After analyzing the gathered data, the APIs and mashups were directly linked by
way of the developers’ mashups creating process. Except for a few repeated items, the

data is practically the same as shown in table 8.

Table 8. Mashups/APIs Comparison

Mashups l

Category Category

Video

Video

Photos

Photos

eCommerce

eCommerce

Telephony

Telephony

Search

Search

Music

Music

Mapping

Mapping

Social

Social

Messaging

Messaging

Reference

Reference

Bookmarks

Bookmarks

Tools

Tools

Widgets

Widgets

Electronic Signature

Electronic Signature

Storage

Storage

Advertising

Advertising

Content

Content

Cloud

Cloud

Library

Library

Recommendations

Recommendations

Analytics
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To extract the detailed information describing the tendencies of the singular API

within the respective company, an alternative tool was created composed of companies,

categories and APIs. This action revealed that Amazon’s (eCommerce), flickr (photos),

Google (videos), Twilio (telephony) and Last.fm (music) were among the most used

APIs within mashups, as shown in table 9.

Table 9. Mashups/APIs Comparison Under Company

Mashups and APIs Comparison

Company Category APIs API
Amazon Cloud Amazon 51
e Amazon 200
torage 400
box nte 600
del.icio.us B n del.icio.us 703
DocuSign Enterprise Ele Enterprise
ebay earch - NjaShups .
Facebook Graph B Faceboo D o - -
flickr Photos -
Foursquare ) F 2
GeoNames R e eoName
Google Ad

Instagram Graph
Last.fm

Linkedin
Microsoft

Shopping.com
Twilio

Wikipedia
Yahoo Local Search

Yelp Fusion

w
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6. How do APIs, developers, mashups behave within categories under the
scope of social network analysis (SNA)?

The main three players within the APIs category SNA scenario are video, photos

and eCommerce. Figure 20 shows the SNA depiction of category and API relationship.

Cregted with NodeXL Pro (hip fnoded codeplex oom) from the Socal Media Research Foundatsn (Mip /fwww smioundation org)

Category = APIs SNA

Figure 20. Category - APIs SNA

The developers SNA behavior is tied to the categories of videos, photos,

eCommerce, music and search. In congruence with APIs — developers analysis,
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captioned categories continue to reflect their value within the API ecosystem as shown

in figure 21. This confirms that captioned categories still hold strong within the APIs

ecosystem.

Created with NodeXL Pro (Wi /nodext codeplex com) from the Socsal Media Research Foundation (hip www senvloundation org)

Category = Developers SNA

Figure 21. Category -Developers SNA
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In a similar fashioned, the mashups SNA scenario revealed that the video

category continues to lead, along with photos, eCommerce and a new trend with

telephony, as depicted in figure 22.

Created with NodeXL. Pro (Mip /inodexd codeplex com) from the Social Meda Research Foundation (Mep www smrfoundation ong)

Category — Mashups SNA

Figure 22. Category -Mashups SNA
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4.6 Summary
The data collected regarding the APIs’ ecosystem, indicates that a relationship

exist between developers and mashups created under the established categories. The
businesses creating and establishing API presence in the Web must maintain guard in
how these categories are affected by new technology, the arrival of new developers and
the obsolescence of mashups and API modules.

Furthermore, businesses must also intake how the APIs are being used, to
maintain their presence and brand name, and the incorporation of monetizing methods

which enables the API's ROI.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

5.0 Introduction
This chapter details the discussion of the research findings addressed in chapter

IV, and how it can contribute to the academic knowledge based on chapter II. This
chapter concentrates on the following topics: Discussion of Results, Conclusions,

Implications, Limitations and Future Research Opportunities.

5.1 Discussion of Results
Developers are shifting from technical software creators within a business, into

change agents. To succeed in the Internet economy, companies must take in
consideration how the API model impacts their business vision, and the actions needed
to incorporate an API strategy. An API can only be quantified through the developer’s
active creation process of mashups, website enhancements and the value the API’s

interface functionality can deliver.

Business opportunities are now entangled within the APl model in the Internet
economy, where entrepreneurs need to assess the API-developers equation when
considering investing in new venues. As stated by Hammer (2016), “APls used to be
developer’s tools, but now they are a business model driver”. And as addressed by the
Jones, B. (2012), to have success in the APl world, developers must monitor the usage

of the API to adapt to changes.

Academic literature is starting to focus on how APIs are becoming part of the

business strategy, as a product and service. In accordance to Hammar (2016), many
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businesses have benefit by treating the APIs as new products. While others, can drive
revenue growth by reaching new users, channels and markets using their own public
API (Sharma, 2017). In the words of Lundquist (2012), the APIs “have become a fast,
simple, and effective way for organizations to connect their internal applications,
connect with their partners, suppliers, and increasingly with customers and the public at

large”.

The relationship between the APls was measured, by depicting the following
variables: APIs, SDKs, developers and mashups as main, libraries, articles and
followers as reference. Which demonstrated the level of participation these entities had
within the APl ecosystem. The exposed API categories were then group by the parent
company based on content analysis, to determine which business the APl was
addressing. API’s created towards developers’ activities were concerned with the
production of eCommerce, mobile, messaging, reference and tools; while the top

categories inclined towards users were video and photos.

5.1.1 Predominant API categories, and where they headed

The predominant categories hold 65% of the total value of data set collected It
resolves into four companies: Google, flickr, Amazon, and Twilio. The user experience
and mobility factors appear to have an important role when addressing the API needs.
Older players are becoming more stable within the category influx such as mapping and
searching. Business opportunities should be tied within the API model into categories
that are showing an increase in demand or interest from the developer’s and the user’s

point of view.
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To understand were the API’s categories are headed, can serve as an instrument
for entrepreneurs searching business opportunities within companies who are
controlling a considerable amount of the public API market share. By integrating a
collaboration API strategy, entrepreneurs can gain access to the APl market using
leading company’s API instruments, thru specialized microservices difficult to handle by
large corporations due to their economy of scale. Entrepreneurs should also be
cognizant on how each companies’ API affects the overall category values within the
ecosystem.

In congruence with captioned description, business opportunity seekers should
be aware of the principles addressed by the Jones (2012), which it is imperative the
usage of API statistics, recognize the purpose of the API being used, understand what

the API's parameters are and when is the correct time to get involved.

5.1.2 Which are the APIs used the most by developers, and which
companies predominate
The APIs used the most by developers resolved in 47% of the data extracted

under three major companies resulting in 58% of the developer’s realm. While an
emerging API from the music category experiences a 7%. Business opportunities are
adjacent to public APIs of major parent companies, were collaboration condition may
exist for entrepreneurs to integrate their products and services.

In addition, single unit APIs should be evaluated when their function carries a
high level of users, as the music related APl. By understanding the developer’s position
between categories and APIs, subtle opportunities that flourish can be seized, when

applying the proper API strategy.
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Developers more than ever have an important role within the API Internet
economy. Independent developers can now acquire access to public APIs and
specialized in areas that offer a higher ROl when selecting business opportunities.
Developers should consider as well, which APIs are addressing the needs of the users
more efficiently and which companies are involved. In accordance to Peppard, J., and
Ward, J. (2016) a simplified version of an Information systems and technology history
can be outline by the Data Processing stage, where businesses were concerned with
automatization, the Management Information Systems epoch, known for using the IT
function for decision making and finally, the use of Strategic Information Systems which
emphasizes the search for business opportunities to achieve a strategic advantage in

this present era.

5.1.3 Similarities or differences between APIs and SDKs within categories,
and their relationship
The categories under APIs and SDKs should be monitored more closely due to

their proximity with developing tendencies and interest, reflected from companies and
developers searching for better ways to do business. The API life cycle is a factor that
cannot be underestimated, companies maintaining public APIs need to address this
matter by providing new tools and SDKs environment updates. Most of the SDKs are
driven towards the photos and social categories, which are inclined more for users than
for developers. Without the proper tools, developers may be discouraged to initiate
and spend a compromising amount of time, for a technology not offering an easy

programming platform.

Despite the unlikeliness of a relationship between SDKs and APIs, their

comparison can serve as a barometer when measuring the tendencies discovered
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between them. Business opportunities connected with the APIs and companies
satisfying this influx, through the creation of SDKs, can benefit, accelerate, provide

security and ensure best practices in consonance with Sarrel (2016).

5.1.4 Similarities or differences between APIs and developers within
category, and their relationship
Developers are the force drive of the API economy and responsible for the

furtherance of new technologies within the Internet economy. This is confirmed when
analyzing the values obtained from this study, in relation to developers and APIs within
categories. Aside from eCommerce and reference which are the pillars of the
developer’s domain, the other remaining top categories fall under the user experience

territory.

Developers are technical consumers, that need APIs and mashups to address
their creation efforts and programming needs. The API ecosystem is still on an early
stage, were user requirements are being addressed by developers, setting new ways to
enhance the experience and value of created services within a global perspective. The
developer’s role is becoming more important due to the impact their mashups creations
can generate and the use of API type when addressing the user’s requirements and

needs.

As stated by Wood (2016), the success or failure of an API depends on the
quality of the developer; where an excellent developer with the following traits: relies on
the ability to be a conduit, practical, visionary, collaborative and able to meet the set

requirements from the organization’s stakeholders.
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5.1.5 Similarities or differences between APIs and mashups within
category, and their relationship
The relationship between APIs and mashups within categories behave

numerically in a similar fashion. This is due to the linkage between the API and
mashups within the matrix extracted from the content analysis data. However, by
analyzing the companies, holding the hegemony within the singular AP, it can be
determined which types are being used with more frequency than others. This action
can lead developers to new business opportunities, after reducing the haze intertwined

with the similarities shared between each category.

5.1.6 Behavior of APIs, developers, mashups within category, under the
scope of social network analysis

The fact a company provides multiple APIs, does not guarantee the acceptance
or success within a category. The spread of the APIs is based upon the continuous
exchange process of functionality and compound needs expressed by users throughout
the Internet. The outcome of the SNA resolves into the ability of locating nodes that can
depict new business opportunities where collaboration and data sharing may exist.
Clearly the Internet is not an Island, so even successful companies controlling a
significant amount of the market share, need to create alliances with external entities
such as independent developers, companies capable of responding to specialized
requests at a smaller scale, and the public by generating brand presence using their
API’s instrumental functionality. That is why the API’s DNA and strategy is so
important, when developers are in the planning and creating stage of the API's

functionality. By having a network and collaboration perspective, developers and
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companies alike, can funnel their APIs product and services ideas into monetary

generating devices.

5.2 Conclusions
APIs and mashups are essential for web development within the API Internet

economy and can be traced down to the developer’s role and connection with its
purpose and functionality. Business entities can part take as API service providers as
well as product generators to address the demands and needs of the public within the
Internet economic model.

The categorization and relational analysis of APIs can provide a worth of
information for companies, developers and the academia to search for possible
business opportunities hidden at plain site by the obscurities the Internet entails, under
a SNA perspective.

It is imperative for businesses and independent developers to understand the
API equation and its significant in terms of business opportunities through collaboration,
alliances and brand placement within API’s strategic model.

Furthermore, based the results, the APIs categories demonstrating higher
tendencies are video, photos, eCommerce and telephony which are inclined towards
the user experience type, under Google, Flickr, Amazon, and Twilio. APIs instruments
that are driving the developers are YouTube, Flickr, Amazon Product Advertising and
Last.fm, inclined towards the user experience type, under the companies Google, Flickr,
Amazon and Last.fm.

The most common SDKs and APIs categories are photos, social, eCommerce,
music, video and reference; for developers and APIs categories are video, photos,

ecommerce, search, music, social, reference and mapping. APIs and mashups
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variables share the same categories and order. The fact a company provides multiple
APIls, does not guarantee the acceptance or success within a category, like is with the
Last.fm API case.

This study focused solemnly on public APIs available throughout the Internet.
However, if the same systematic research approach is taken to measure private and
partners APIs, results will center on how the categories established are being affected
by the use of the APIs within the dimension of their network.

The variables studied are related within APIs, developers, mashups and
followers. Libraries and article also take part of the correlation between them. However,
the SDKs variable did not meet the statistical requirements to satisfy any significance
for this study.

If the model of creating a virtual concentric world for measuring simulated
clusters attached to the category tendencies, derived from this research is applied in
Puerto Rico, subtle business opportunities can be discovered entangled within the
Internet digital economy.

The new ecosystem paradigm shift is headed towards the exploitation of the API
function as a monetary collection mechanism. The knowledge of API categories and
behavior is instrumental for business entities and independent developers
contemplating the creation of digital products or services, while addressing the
complexities the multiple company environment entails within the Internet digital

economy (Bharadwaj, A., et al., 2013).
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5.3 Implications

5.3.1 Academic
The academia may benefit by providing technical courses and breeding new

students towards the development of APIs and mashups destined to satisfy the
demands of Internet customers worldwide. That said, universities and colleges no
longer need to subscribe to a geographical area and can promote a global approach

towards the creation of new business entities within their region.

5.3.2 Practical
Independent developers can enhance their possibilities by knowing which API

category should be targeted, while having an insight of future instruments that may play
a significant role in the Internet economy. Furthermore, by isolating the API's category
function into a virtual concentric world, economic clusters (API categories) can be
addressed within a global perspective, instead of the traditional geographic cluster
analysis, to stimulate regional economies for products and services outside their domain

and into the realm of the Internet digital economy.

5.4 Limitations
This research was delimited by three factors, the first one being the API as a new

field of study, were academic publications are modest in comparison with corporate
advertising pamphlet, which provide highly technical valuable information within the
scope of their proprietary business model. In addition, technical driven websites
(videos, newsletters, blogs, etc.) offer a myriad of information regarding the APl model
and economy, but do not conform to the scholastic level required for journal peer-
reviewed publication. A collage of academic, technical and business disparate

information was required to lessen said limitation.
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Secondly, the data available regarding APIs’ activity were limited to a few
websites. However, this drawback was conquered to a certain degree with the
assistance of www.programmableweb.com, the main website dedicated to the study of

APlIs.

The third factor entailed the percentage of public APIs available in the market
compared with the private sector. Based on Business, D. R., & Innovation, U (2016),
private APls comprises 90% of the Web. This obstacle was eliminated by focusing on
the APIs’ data available through www.programmableweb.com. The dimensions
provided by said website, were able to suffice the sample data requirements for this

investigation.

5.5 Future Research Opportunities
This research resembles the tip of the iceberg in terms of the possibilities the API

function can provided to businesses and the Internet economy. APIs facilitate digital
services through the addition of new features, and effectively improve B2B interfacing
with website and mobile applications. In addition, the APl ecosystem is the new frontier
for capturing new revenues, a reduction cost in customer acquisition and the benefit

saving time when making the APIs’ available to the market (Wordline Corporate, 2018).

This research focused on how the APIs behave within categories, and how
developers, users and businesses can benefit by knowing where these categories are
headed regarding the API ecosystem. Future academic research must center on how
businesses can grasp new opportunities within the API ecosystem and turned them into
profitable endeavors. Since the Internet has no boundaries, except the political ones,

the creation of APIs to benefit users worldwide is a possibility previously impossible to
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accomplish. Therefore, governments, the academia and businesses as full sketch

entities, should incorporate the study and implication of the API ecosystem within their

domain.
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APPENDIX D. Expanded Graphic: Category - APIs SNA
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APPENDIX F. Expanded Graphics: Category - Developers SNA
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APPENDIX G. Expanded Graphics: Category - Mashups SNA
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APPENDIX H. Inclusion and Exclusion Matrix
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APPENDIX I. APIs by Company Description Index

APIs by Company

Amazon EC2

Amazon Product Advertising

Amazon S3

box

del.icio.us

DocusSign Enterprise

eBay

Facebook Graph

flickr

Foursquare

GeoNames

Google AdSense

Google AJAX Libraries

Google Analytics Management

Google App Engine

Google Earth

Google Homepage

Google YouTube

Instagram Graph

Last.fm

LinkedIn

Microsoft Bing

Microsoft Bing Maps

Shopping.com

Twilio

Twilio SMS

Wikipedia

Yahoo Local Search

Yelp Fusion
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Horme = AF ks = Foursgquanes

APl

Foursquare API

Saclal Manping Mokl Phobos Search

Goo-tag. Addiionally, Foursquare allowss dewel opers o baaiicd

& TRACK AFI

K N CN N

The Fowrsguare AP prosides iccation besed expericroes. with O erse
information about wenues, Esers, photos, and dheck-ins. The AP suppons real
times access to places, Snap-to-Flace that assigns users to specific locatons, and

aud kence segmeenTs

for analysis and measurement. [SOMN i the prefonmed response Sormat.

Summany SO Srgichen Horee T Sampie Source Cosda Librariss = lopars roik r Earmrmants
=] L] o [ i) [l L] 1]
SPECS
AP Endpoint hictpesifa pl fowurs e oomuass 24/
AP Porzal £ Home Page htpes:trdeseloper foursquare oo
Frimary Categomny sodal
Secomdary Categories Fllapping. Fiabd be, Freaboes, Scarch
AP Prowider Foursquare
S5L Swpport Y5

AP Forum f Messxge Boards

Terms Of Servioe WAL

Is the AFI Desken/Descripon
réon-Proprietany 7

Iz Thiz am Wnofficial APT?

Is This a Hypermedia AP

Resmriicoed Access | Requires
Farrnuirder Snneoaal b

bt trsrackoverfiow. Cormuqu e st o ns tagEe o foursg uare:
hetpoitmwitter. comefowrsquareapl

apl@foursquanc.com

Ao 10, Dusrth 2, Snaned Socnet, Token

a

I'r:u:ls:n'.-|:|cunhnnrﬂnLr:quarn.:nﬂuﬂuc:Imrms—af-u:nﬁmmm

htpesirdeueioper foursquare comi'dors

REST
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Home = #Fk » Geollames

GeoMNames API

Acfercmon Dacabase appirg Fostal Winatheor

Geo-MNames Goonames s a geographical dacabase with web senvices thar ket wmers ewbract
useful informasion abcur different places, such as weather, Himerane and post
codes. The GeoMames geographical dacabase covers all countries and comtains
awer eight millikon placenames that ane ava labde for dosmioad free of charge.
Users can edi, cormect and acdd new names using awikl interface. Geonames
provices a sulte of 25 Webservices covering the following coiogories: Fullbest
zearch Flaos Hierarchy Wikipedia Postal Codes Rewerse SGooroding Earthquakes
Wicather The &Pl se RESTSUl protocod and respsanses svany in format becaeen
XML, IS508. FIDF, T5W, TXT, RS5 and FBL

& TRACK AFI

EN EKEJNEN

| turmmary free Borichack Her Ta T e LiBririas [ S E—— [P [ra—— P
LL L] L] Ly 152 (RE) Lo Ah | B L] 1x

SPECS

AP Endpolmt hihpfaplgeonames orgy

AP Portal 5 Home Page hrhp s SCOnames argfonports

Frimary Cabegory Redorence

Secomndary Categories Oatahcse, Mapping, Postal, Waeacher

AP Provwider Geootlames

S5L Support Ves

AP Forum / Messxge Boards htps i groups. goog ke comfonumeSS Forumy o nadmies

Dreweloper Suppont WAL hipfifonesm. goona mes.ong/

Awthemtication Maodel

Ternms Of Service URL

Urspedfied

T e BTN O M O MRS Moy

Is the AF1 Design/Desoription Yes

Mon-Propristany 7

Type of License if Mom Creatve Commons Artributons Literse
Froprietary

Type Webhiirternet

Soope Singks purposs &P

Dhewdce Spaecific Fics

Dhoecx Homme Fage URL h o e SN a mess o rgfox por tivsels -sernvioes. homd
Architecnaral Seyle REST

Supported Reguest Formats URl Query StringtCRUD

Supported Response Formats C=N, SO, KPAL, AOF., RSS, Tost, L

Is This am Wnofficial APT? Mo

I= This a Hypermedia APIT [ 1=]

Restricted Access | Requires P

Frowvider Approval )
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Home = AF = Google AdSerse

Google AdSense API

Apsrrising S5ED

GO‘:’giE The Google AdSense AP ks ideal for developers whose users oreabe their owm
——— comaent through hiogging, web publishing, fonumdsikiioommunity creation, or
any other application where substantial web conbent ks generated. Using the
arSense AF, developers can ket users sign up for AdSense through their ske ar
program, generate detalled performance reports for wsers, and choose hoss the
AgSense revenue ks shaned with our newenue shanng program. Sdditonally

& TRACK AFI USETS Can LrEait AC0OUnts to store publsher webske information, than gonerate
ad code snippets and filter ot urssanoed ads. & previous SOWP version has been

deprecated in favor of REST with responses formasted 2= [SOM.
Kl EJNES

Sy SO Bortichas Hor T Sartipgla fSurcs Coada Li Brarias Ciavalopars ralk=wsars Lol T
ra =] o o0 L] a4] RE L] 111
SPECS
AP Endpoimt httpeftcode googie comidapisladsensefdeveloper

tadsense_apl_servioss homigwesol_|ist

APl Portal ;F Home Page hitps:ffdevelopers. googie comfadson scy
Frimary Category Adteertising

Secomdary Categories SED

S5L Support Vo5

AP1 Forum / Messxge Boards hetiigroups. google. Comigrou plAdEe ra - AP IO pics
Deweloper Support WAL Testing sandbox also avallable

Is the: AF1 Design/Desoription Mo

ron-Proprietary T

scope Singhs purposs AFI

Dewice Spacific Mo

Docs Home Page WAL hetps:ffdevelopers. googie comyadson seyf
Architecmural Soyle REST

Supported Reguest Formats Ul Query Sring CRUD

Supported Response Formats 1500, XML

Is This am Wnofficial APT? i

I= This a Hypermedia APIT Yos

Restriched Acoess | Requires ¢ L]

Frovider Approval )
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Hioimie = AFE = Googlo AlAX Librarkess

Google AJAX Libraries API

Ubrary Application Desvelopment

The Alsx Liorarkes &P o conbent disiribution network and loading architesctuene:
for the most popular open source Jaeasoript librarkes. By wsing the Googie A8
HAF1 Loaders googhe load]) method, the AP provides your applications with
stabile, rebabie, high specd, globally seallabie access o all of the mast popular,
apen source lJavaSoripo lbraries indudings: |Queny, fOuery LN, protoibypa,
seripracubn. s, oo Tools, diojo, SWFDbject, Yahoo! Lser Interface Library (9,
Ext Coie and Chrome Frame. Googhe works directiy with che key staie haolders
for each library effant and accept the latest stable wersions as chey are released.

Google

EN EKJIES

Sarrumary SOk Sarn e How To Lample fource Cosda Libraries Cwvalopars ralkwars LTS
[l E] Lo 40 L] [CE RE LY L]
SPECS
AP Endpoint hetpesiajare gnogheapls. comutagad bar
APl Portal 7 Home Page hitpsifdevelopers. googic comispecdsdil braries’dovgl de
Frimary Category Lirasny
Secomdary Categorics Applicaton Dese lopment
APl Prowider Google
SSL Suppoit Yon

APl Forum / Message Boards
Twriter WAL
Do peer S ppoint LIAL
Imteractive Comsole RL

Ternms Of Servioe WAL

Iz the AP Deskpns/Desoripoan
reon-Proprietary T

Type
SCope
Devwice Specific

Dhoecs Home Fage WRL

Supported Reguest Formacs
Supported Response Formats
Iz This an Wnofficial APT?

Is This a Hypermedia APIT

Restricted Access | Requires
Frovider Appraval )

hhoofiarou pe @oo o, comuEnou pe Googlo-A) - Seanc h=& Pl
hitpsifowritber come' googhcdows

hrprftcnde goosgle comysuppo rif ndoop ko pyPropic=1 1330
httooftcode. googl o comeapisdsd axplaygnou nodFexp= lararfe=f g uery

htps s dfdoveopers. googic comdspecddill raricst e rmes

hitpsifdevelopers. googic comispecdsdil braries’dovgl de
Javascript
Mone Specified

Pl
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Hoime = AFE » Googe Analytics Managment

<O

& TRALCK AP

KN 3 KN KN

Google Analytics Managment API
Anahytics

Lz thie Gaoaghe Analptics Management AP o lewerage Googhe's exheres e
wehshe analytics toalks. The &P uses GET reqguests ower HTTPS and [SOM far
requestsirenss. Some of the functicns vallable with the AP are: List Aocouns,
Property and Yiew [Profike] information for a uses; manage propenties and goals;
manage ussr permissions; and upload cost data to Goagle Analytics for man-
Google pakd campaigrs. Seo the exbenshve documentation for code sammbes,
detalled method desorlpiions, and maone.

Summary SO Brtichan Hore T Sarripla Saurcn Coda Librarias Cirvalopars Fallowsars CarmiastE
[ 24 o in ] = 1= 12
SPECS
AP Endpoint hitpes i Feesree. googl eapls. cometana lythossed
APl Porntal §F Home Page hetpssifdevelopers. googie comanalytics’ devepu idestronfigimgmivs
fmgmitfeferenoed
Frimary Category Anaktics
APl Prosider Google
55L Suppornt Yes

APl Forum ¢ Messxge Boards

Authemtication Model

Iz the AP Design/Desoniption
Flom-Proprietany 7

Scope
Dewkce Spacific

Dizers Home Pasge URL

Architectaral Soyle
Supported Reguest Formats
Supported Response Formats
Is This am Wnofficial AP

Iz Thiz a3 Hypermedia APIT

Restriched Acoess | Requires
Provider Approval §

Faal i MAARrTNE Framms

bt ifdevelopers googhe comfanalyties communiog!
Outauch 2

P

Singhks purpose &P1

i

hetpes: developers_googie comianahytcedevgu idesironfigmegmes
rmgmitfcionenood

REST
LRI Query Sring CRLUD
J5OR, KL

P

Yoo

iy
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Harme = APl » Google App Engine

ZLo. Google

& TRACK AP

Kl 3 KN S

Google App Engine API

Tools Claud Webhoaks

Use the Gaagle App Cngine platform Lo run web apps on Google's infrasiruciure,
the same scalable systems thal run Google applications. Use the platfanm Lo run
yaur apps refiably, even il you have heavy load and data needs. The
ervironment has dynarmic web Serving, persistent storage with queries, sorting
and transactions, autamatic sacaling and lbad balancing, APIS Tar aulhenticating
users and sending email using Google Accounts, and a lecal Lesting
ermvironment. Goagle App Cngine apps are implemented using the Python
programming langeage, with suppar for mast of the Pythan standard library.
App Engine recently unweiled its second language: |ava. This release inchudes the
Java runtime, inlegration with Google Web Toalkil, and a Gaagle Plugin lar
Colipse, giving you an end-ta-end Java salution for ALAY web applications.

Summary || SDHs || Articles
] 53]

Howr Ta
L] {21 %] (124} 215 LL]

Sample Source Code Libraries Developers Followers Comments

SPECS

APl Portal f Home Page
Primary Category
Secondary Categories

SEL Suppoart

APl Forum f Message Boards
Twitter URL

Terms OF Service URL

Is the AP Design/Description
Mon-Proprietary 7

Scope

Device Specific

Docs Home Page URL
Supported Reguest Formats
Supporved Response Formats
Is This an Unafficial API?

I= This a Hypermedia API7

Restricted Access [ Requires
Provider Approval )

hiepasifdevelopers. google oomsapgenginas

Tools

Choasd, Webhooks

Yes

httpafiigroups goaglecomdgroupigoogle-appéengine
hipetftwitter.comd§lfapp engine

hiepaicode. poegle. camiappanginestes ma. hiteml

Mo

Single purpose APl

Mo
hiepasifdevelopers. google oomsapgenginas
Marne Specified

Mane Specified
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Hirse = B0 » ooyl Earth

Google Earth AP
Plappiig G0
T Cesenglar Eaartly Evggrms 2001 allowrs cisdopsars do sun el e on
s alreree] sy el wectons. slored o Do wrifrastrochre: The
Cazegba B e B0 pxcrachrs & bl any eof FursSsers el sy b apgdnd 1o

sy o chrapsliry arad analiyus Barih Ergeres pode clala ol abos; comil e a
R s vl o’ sl b sl s e

Google

= TRELEK AP

I|:l

Fadi 1 X (L]
SFELCS
AP Endpsind v g ot LoaT
AP Portal ¢ Heoerss Paiss g e b omane e e e g - i L s e by
Prirmary Catsgrsry g
S vzerpciary a1 e L=
AP Presddaer etz
551 Suspert Yase

i en g e cowrsr o g ol sy Lliscs

Tovitiar LWL (ess S o BE R Ey n Es s

Curemlopar Support AL g suher il s g g C oot Lhoor usrs ke
Fastbrarvlicatadr Rl i Fary

Tirrrad O S wioom LIFL himperie i gewpghir corrapiarrag i e bl

b Bl AP i D ool s Py

FMen-Froprietary

S g Sarmuchs prom prowe S

Dowirwicsn Spaeific: Py

Dok [Hitusisiuin P (LIPL iy b sy e g s L s nirma b
Archititural Style Iradin sl

Supprerbes Feouest Pormals FOd, st

Susppeorised Fasporse Formmats Caaied, 5170

Is This ard Uil APTF

I This i Hyperrreedia ST
Rustricted Arces | Ragures

Py
Py

Fla
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Harme = APls » Google Homepage

Google Homepage API
Widgets

Gwle From Lheir site: The Google Gadgets AP| provides a way Lo pul third-party

content ante the Google homepage. The main use of the Google Gadgers APl is
Lo create gadgels (mini-applications) thal users can add 1o Lheir Google
persanalized homepages and other Goagle properties. For example, you could
create a photo alburn gadger, aor a gadger thar displays an interactive game. The
AP s designed Lo be simple enaugh 20 that anyone can Lurn his ar her web
page or applicalion inlo a gadget.

& TRACK AP

Kl N KN S

Summary EDKs Articles How Ta Sample Source Code: Libraries Developers Followers || Commesnts

[ 21 ] PEL e ey 11z 3
SPECS
APl Portal f Home Page hipastidevelopers. google comsgadgess
Primary Category Widges
API Forum f Message Boards hipatgroups. goagle comigroup/Goagle-Gadgels-AP]

Is the AP DesigniDescription (P

Mon-Froprietary ?

Scope Single purpose AP|

Device Specific Mo

Docs Home Page URL hipastidevelopers. google comsgadgetss
Archivectural Style REST

Supported Request Formats Javaseript

Supported Response Formats MML

Is This an Unafficial API? M

Is This & Hypermedia API? Ma

Restriceed Access [ Requires M

Provider Approval )
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Hliwrme = A0 s Yo Tuls

YoullH

YouTube AFI

igkes  kaaha

The Clata A0 aliersn Lreirss B iraggraste B porograes salh Vot ubse sl allosy i
Lz o P ey ol L o ation e arsankatda ooy thar svraite. 0 o oeschins e
gl iy B e b For wabecrs, vk sl sl ook, arnl s relalod correnl
A, preagr anr e abie: cn i wrin sl s @ s Lo upskoese] welecs, rrcali Fy L

& TRALCK AFE

plargloats, s o THars g il e e b ursed o @ sty of wosis, sl s
claraios i a s appdat el ke il e D gl i B Yo Tules, or a
claracar o Sembtop apyolcaticn et berges B Yoesl ol s s 50 a rees?
e Thee Db S8 e, users propras el scoess Lo G ek el e
el e e oo oo Todse Thes camn b ursiad e prisrsecral Ui o el it o
sl b with e ursser s scckalieg anifies rosalion s . el e pee Toere s b lilkos
coxrermrbirg o e ratang vebeere, Thes BEST Rl 2001 prosdes v tas, i X801

Tl
| Soswrmry || S2éE || feticks || HowTo || Sempks Sosecs Coole || Ubreriss | Deswlopsm: || Foiose s || Commests
(] iz m [ (L] Ry T G
SFELCS
AP Endpsin e e o stulbes conrwilnanme_ag
AP Portal ¢ Fors Pags oo s b et e e g e
Prirmary Catsgery koo
S rrctary L e g B b
AP Presader Capcmthea
551 Suppert e
AP Poruss ¢ B Bodrrh hEEpoar g ey CorTr oLy il -
Twwitbmr LIFEL o sy e W o | el T
Dersmiopar Supeort IRL hipore i gew aglr c rerrda g e LSy s ey g ] 2
I i Cormwol LIFL. o g gt s el ey Coaar el ey sl eeiiirrgale. sk
Aartbarviicaten WSl B Ky
Toinrrres OF Ssrwicm LIFL o jo g Coomiapntce s dwa i il
I Em AP i D rapelicrs L
Fl=n-Fropristary ©
L Sk P poma A1
Dereicn Spacific Fis
D (i [P LR hip b s e g correo i ok wet
Archilscturd Siyie HEsT
Supmoried Feoussl Formals Aoy, Ul VG, 1LY Ko v 50 i DL, S Podsivad g Profoed
PRl
Supporied Pawsorss |ormals MR, PO, e, A, S

Py

b=

Py
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Home = AFL = Instagram Graph

& TRACH AFI

KN EKJNEN

Instagram Graph API

Photos reia b b Social

Instagram s a phobo sharing Fhones app and servoes. Uscrs moe phooos and can
share them wdich hﬂag'ﬂncmarl:,umllaifrh:ndsnnmfﬂ:rmchl [ = ety
Bk Twiitor amd Faochook. The Irsiagram AP provices soooss o wser
autheticacian, friond connectlons, photos and all che other slemenits of the
IPhors app--incuding uploadiregg meess maedia.

Summary L. 0N Bori i bus Hirva Té Sarripha Source Do Librariss Ciwvslopars Fallkzwar Cammess
) (=] L 1] HED £z =T rFr 1o
SPECS
AP Endpolnt graph_faccbook.com
AP Poral & Home Page hetpes:ffd ewelopers. facchnok comidorsIns@agram-aplevz. 11
Frimary Categorny Fheotos
Secomdary Categorics raicshibe, Soclal
AP Prowider InSstagram
S5L Suppoirt Yes

AP Forum & Message Boards
Tweither WAL
Do peer Support WAL
Interactive Comsole WAL

Authemticatiocn Moded

Terms Of Service WAL

Is the APl Design/Desoripton
Fdon-Proprietarny ¥

Type

Scope

Dhewice Specific

Dhoers Home: Page LIRL
Archizecmural Soyle
Supported Reguest Formats
Supported Response Formats
Iz This am Bnofficial APT?

I This a Hypermmedila APIT

Resmrictesd Access | Requilres
Prowider Spprowval §

httpsifgroups goog e comdfonumeSfornumfinstagram-apl-developors
hictpes s Fbwitber_ oome'instagsram

httprfdgersatisfaction comilirstagram

hitpesufd cvebopers. facchook comitool =fexplorern 45634555501 B9S/
Token

2.11

rms:ffdﬂnhpnrs.famhnnk.:nrru‘mlv:}\'

hetpesisdevelopers. faosbhook comidocsinsmmgram-aplesZ. 11
REST

RS Query StringfCRUD
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Hiime = 8Pk = Lot Frm

Last.fin API

AL=ic

The Last.frm AF1 ghes wmers the abliity o buld programs. using Laste fm daca,
whether an the web, the desiaop or mabile dewices. The RESTTul &P aliows for
rezd e wrihe acce=ss b thee full siate of lest. fim mus ik dats rescurces - albuams,
s, plagdists, oweris, ners, and meoee. 1 alloss vsers to call meethieds thae

respored n cicher XML or |50,

EE EJNES

Ssrrumary SO Lt
g L]

Hiree T Sarriele Sourcm Dot
Ll BT

Li bbrariish Coavelopars rolkwmars [=0 0 T T
(40 4T 1=u13 13

Terms Of Servios WAL

I= the AP DesiznsDesorilpaion
Fion-PFropristary T

Type
Scope

Dhesice Specific

Dheers Home Page LIRL
Architectural Soyle
Supported Reguest Formacs
Supported Response Formats
I= This am Bnofficial &APT?

Iz Thiz a Hypermedis APIF

Restricoed Access | Requires
Prowider approval §

o= audiosorobbler comu 2. 08

hetpr s et Fmatapl

Pelirsic

Last Frm

g L=

hetprdfwowesr Lot FmdgroupdLast fm+ e b SoenvicestforuemeZ 1608
officee®last fm

hirho s ool osc o bdolbe . mecEfva s

AP oy, Snanod Soonp, Tokoem

2.0

et Lt s apliboes

ot baest. Frnutaspil
REST

URl Query StringACRUD
e

g =]
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Home = AFE = Linikoedin

Linked Ly

& TRACK AFI

e =] =] >

Linkedln API
Saclal Erccrprise

Linkedin Iz che sord's. langest bueiness socdal nebsorkdrgg R b Laomchsed in
2002, Linkedin has millions of users and s mplemeried Inooser 200 oouncrkes.
Ores punposs of the sioe i o aliow registered users =0 malncain a st of oot
detalls of poaple with swhom they hawe some lewel of relationship, calied
Connections. Lsers can mibe anyons whether a sibe user ar not) oo become a
comnection. The Linkedin &P s a RESTHul placform that prov cdes @ simple.,
consistert representation of people, companies, jobs, and che imteraccions amd
refaticnchipes hetween thom. Owr gueny language lets you read dxta in XBAL arnd
E0N at the gramularioy and aggregackon that you choose. Use Osuth 1.0 bo
authorize users and begin making REST AF1 calls wsing 2oy programeming
lamiguage The APFE arcess is restricted bo suthorized dewslopers.

Surrmemaarny Spruiches o To Sampie fource Cota Libraries [=2 lopars roik ComaTeEnts
(== oo CE)] [RE] I XISy (=10
SPFECS
AP Endpolnt hepefdapUinkedin. comase i
AP Portal £ Home Page htpsd cweboper inkedin ooms*docs
Friimary Category Sodal
Secomdary Categorikes Entorprisc
AP Prowider Link=din
S5L Support Yos

Twsizmes WAL
Support Email Address
Deweloper Suppont AL
Interactive Comsole LIRL

Awthamtication Modal

Terms Of Service WAL

Iz the AP Deskpnd Desonipoon
Fion-Proprietary &

Type
Scope

Dhewice: Specific
Doz Home Page URL

Architectaral Soyie

Supported Reguest Formats
Supported Responss Formats
Is This am Wnofficial APT?

I= This a Hypermedis APTF

Restrichesd Access | Requires
Prowider Approval )

s Ao e oo Liniocolin

atra e nite e e ol rocom

hetpes s rdeweloper Inkedin oomst support
hetpsrrdeweloper inkedin coms' rest-=corsol e
harch 2

1

hetpsrrdeveloperdnkedinooms doou meerrts1 in ked In-a pis-terms-use

hctpes Ardicwscloper inkedl nocomst doossdirest-aail
REST

1500, UR Query StringfCRUD, SRl

J=0T, ML

(g t=]
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Home = APk = Miorcsoft Bing Maps

OIMGras

& TRALCK AFI

e =] =]

Microsoft Bing Maps API

Mapping WiowacT

Bing Map= AF1 and Inmteractese SIDK feahsres an A4 Fap Contral. Wsc BAM oo
buslid maapes which can Indiusde routes and traffic info. Ghves dewelopers chie ablicy
it code the conorols, shapes, and layers of the maps, and can summon the bdrds-
oy, =0, ard acrial imagory. For commesrcial applicabons Eing Mans Web
Sorvices 15 a sot of programmabbe SOMF servioes, that alicss users oo Integrate
maps sk iImagery, driving directions, and cther kocation feafures Inko a Web
application.

| Sy L= c Erniches || o T Lampla Sourcs Comla Libraries Corvwl opars ralkwmars TS
(=) L] o2 L ] 4] LEE ] |=re 1o

SPECS

AP Endpoint See.= hipotfdess e comvimeal carthrsoicr

AP Portal § Home Page et md oroes of T comema pef oo nse-yelr-bi ng-map s-A P aspo

Frimary Category Fapping

Secomdary Categories Wi

AP Prosider Pl croesoif

SEL Support Vs

AP Forum f Message Boards hotpeftsocal.med n. mikcrosoift. comAfomnemese n-UEsemapoon ol dewthread =0

Deweloper Suppont AL hetprrdmsdn2. microsoft comien-usilbrangdh b4ESs 15 asm

Inmteracoive Comnsobs WAL
Awthemtication Moded

Ternms Of Servioe WAL

I= the &P DesipnsDesorlpdaon
Fom-Propristany T

SO0 pee
Dewice Speecific
Dhors Home Page WRL

Architecnaral Soyle

Supported Reguest Formats
Supported Responsse Formats
Is This am nofficial APT?

Iz This a Hypermedia APIT

Restricted Access | Requires
Frovider Spproval

hetprfswess. bl ngrmaies ot oo ma Sl ajleone T

AP Koy

rrq::.-mm.rruu-mu&.:mﬂﬂnmnnnh.-prn-dum':nrmimml

[ L=1

Singhks purpos:s &P

Mo

I'v.'q:l:.-N-'r.r.h'.rrlin-mu&.:maps-:hunnc—ynur-hlng_—mnpm.aspﬂ

Imaclire o

KL, XML, CooREE |avaSoript

KIWiL

[ L=1

g

g
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Home = AFE = Twdlio

> twilio

R —_—— = ——

& TRACK aFl

EN KJIENS

Twilio API
Telephony  Tlowd Towt-to-Spesch

“Wokce Wie bhan b

Tl lic proeidics @ simple hosted AP ard markup language for businesses o
quickly bauld scalable, reliable and sdeancoosd sodos amd SRS comemuondcations
applications. Twilo provides 3 tellephony imfrastrucbure web service "In the
clowd™, enabling web programmesrs to integrate realtdmse phone calls into their
applicators. Twilc's simple Pay-Se-vou-Go pricing model means Cusioimie rs. pay
for capaciny on by wien they need i, not before. Voloe appllcations wrichem oo

T o' choad solution scalks ransparenthy, ciminating programiming. operacional
and conmracoual headaches frequerntty assodated with rapid growsth or trasffic
spllocs. Tvi o prowides @ doud AP for soioe amd SRS oo memundcations chat
keverages cexisting weh dewclion mens skills, resounces and Infrastrschene. it

Ml md e thes lcarning cwrmee reguined oo bwlld advanoed, reliablks wokce

CodmimLn katiors appd cations that solee crizical business noocds. The syma and
programming mocel are foossed on making appicacion desslopment as dose to
thee reguest/response meedel of web application development as possible. The
AP umes a RESTHul interface and resporeses are formacted In BETRIL, JSOM, XML ar

CHEW.
Surmumany SO Barg i Howe To Sarmpda Source Cosfa Li brarias [=2 R ik [=".
() o raEy L] 184 [= 2] LE ] Lren] (o]
SPECS
AP Endpoint hetpessifa pl obwill o come 20 10-048-00
AP Portal §F Home Pages o D Tl Come
Frimary Categorny Tekephoery
Secomndary Categories Clhoasd, Tewt-to-Spench, Woloe, Webhoodks
AP Prowider Twilio
SSL Support Y5

AP Forum £ Messxge Boards
Twaieter WAL
Support Emaill Address
Dhesnesbo peer S pgpoint WAL
Authemtication Modael

Terms Of Servioe WRL

Doecs Home Fage WAL

Architecoaral Soyle

Supported Reguest Formats
Supported Response Formats
Is This am Wnofficial APT?
Is This a Hypermiedia APTF

Resmricted Access | Requires
Prowvidier Approval )

s Pmasre. b o comublog
it ffberttber cometberilio

il piEewilio.coem

hittpes sFsup port el o coemeh cie n- s
AP Ko, HTTP Basic Autn

bt teillc. cometlegalims

hictes:sFeesre. bal llo_comudocstapline st
REST

UFE Query String!CRUD

CTW, HTML, JSC0N, MMIL

i

s
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Home = AFks = Twillo 585

Twilio SM5 API
Messaxging  Telenhony LIS

@M Tl prowidies 3 simpie hosted AP1 and markup language for businesses to
quickly baulid scalable, rellable and advanond wolos ard SRS commundcations
applications. Twiilo prosdies o telephony infrastructure web sendice "In the
clowd®, enabling web programmeers oo integrane realidme phone calls inbo thair
applicaticrs. Twillio's simple Poy-8s-You-Go pricing model means Cesiomers pay
for capacky cnly when they need It, not before. Volos applications written on

e Twibic's chowd solution scabe transparently, ciminating programming, operacianal
s and contractual headaches frequently assodated with rapid growth or braffic

spikes. The SMS &P alicws users 1o send and recehes SME messages fromm thesir

. applications. The AP can iImplement shoet code technaology ta aliow bath fasoer

--“ and higher volume sms Messaging. Example wses af che AF1 Indude sending
CLSIME TS JUDOMaDc S5 messages, maki-facior authentcation and ineractiye
polling. The APl uses a RESTIUl Incerface and respanses arc formaized in XML.

| Surnmary LR CY ‘ Bartichas || Howe T Samigha fource Doda Librarias || Cirvenl opars Follkewars ” Comimeants
0y 23y LL1] 15 mi LR |2 m

SPECS

APl Portal § Home Page et il o, COMmetsmes

Frimary Category Mensaging

Secondary Categories Tekphomy, LS8

S5L Support Vos

API Forum § Message Boards hitpefitforuen vl ko, comuttwil losHrom_gsfn=true:

Iz the &F1 Design/Desoription Mo

Mon-Froprietany 7

Soope Singls purposs AP|

Dewice Specific Mo

Derz Home Page WAL et v T . DO S ITES

Archimectaral Soyle REST

Supported Reguest Formats Hone Specified

Supported Response Formats
Is This an Wnofficial AFT?

Iz This a Hypermedia APIT

Restricted Access | Requires
Frovider Approval )

P FF §
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Home = AF = Wikipedia

& TRACHK AFI

KN EJXES

Wikipedia API

Acferomce Wid

The unoffidal Wikpedia &P Becavse Wikipeda s o using, Meodiawikl, srhich
In T SUpEsants an &P, Wik pedia coes 25 well. This prosides desclopers code-
kevel access oo the ertire Wikipedia reference. The goal af this AP s to provice
diresct, high-lowel acoe=ss ta thee data contaimed bn the MedloWikl databsses. Client
programs can use the AF o logn, 2ot data, and post changes. The APl suppons
thim web-EBased lavaSoript clienss, swch as Mavigation popups or LveRC, ered-usor
applkatcrs (swch aswandal ﬂg!'rherl.. i can Be accessed Iy another waeh ske
ttmal serers utllities) The AP uses RESTHa calls and supponts a wide vard ety of

formans Inciuding XML, |SOM,. FHP, YA&ML and others.

| Summary Lie CY ot b || Hove T Sirigla Sourcm Coda Li v Ciorvwlopars rolicwars || AT
(=) 151 oy o ] @asi I58E) 113

SPECS

AP Endpoimt hictpes: v nowiki pedia orgharapl php

AP Portal § Home Page hetperferwesr mes v org vl

Frimary Category Reforenco

Secondary Categories Wil

AP Prowider Wikipedia

SEL Suppoit Yes

Authentication Model Outsuth 1

Iz the APl Design/Desoripion Vs

réon-Proprictary

Type Wetviraernet

Scope Single purpose AP

Dewice Specific Mo

Doecz Home Fagge URL hEnprrdseesr. mas ciavail o rg el

Architectural Soyle REST

Supported Reguest Formats UF Quiery String!CRUD

Supported Response Formats 1500, XML, [SONFR. FHF

Is This am Wnefficial APT? Yes

Iz This a Hypermedia API7 Yes

Resmricted Acoess | Requires [ L]

Frowvider Approval §
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Hoime = AFE = Yahioo Local Seanch

Yarioo!

& TRACK AP

El EKIES

Yahoo Local Search API
Search  Mapping Localzation

The Yahoo! Local Scarch APis ghee users acress to a comprehens e database af
information and content In ¥ahon! Local ranging from business iInformation so
USEr COMMIMEs b0 ratings. Data includes business address and phone, categary,
rating. distamce, LIEL and traffic alents. Yahoao! Local maies a great addition to
any mashun, bringing In location-based relesancy and the additional context of
what real people have expericnosd In these places. Wersion 3 of Yahoo! Local
Search adds ewen more features! LUisers can now reguest indiidual business
records by Ling the Yahoo! Local lsting id. Yahoo! supports search ctegarkes o
help users namov thedr queries. Finally, results now reswem che first fow [ines of
thes last user reviow for each Bsting. The AP uses o RESTHul pratoood and
resporses are formatted In elther XML, J50M and PHP.

tummary SO Fartichas Hire TS Sartipgla fourcs Coada Li Brarias Cirvslopars ralkowmar ESrmimas
naj 11 o ) i %) 18 16
SPECS
AP Endpoint hitparfacalya hooapls comilocaSearchService2iocalSeanch
AP Portal F Home Page hirtperitd evel oper yah oo comet sea reh ocal fioca Seardh il
Frimary Categorng Search
Secomsdary Categories Mapsping, Locallration
SEL Suppoit [ La]

I= the AFI Deskgn/Desoription
Flon-Proprstary 7

Scope
Dhewilce Specific
Decs Home Page WAL

Architectural Scyle

Supported Reguest Formats
Supported Responss Formats

Is This am Wnofficial APT?

I= This a Hypermedia APIT

Restricied Access | Requires
Prowvider Approval §

hetfigrou ps yahoocomy groupdews-searc h-gereral!
hetpifinfo.sah oo comdiegalusfyaboosanira pl- 2 140 hemi

iy

Singhs purpose &P

Mo
hetpriideveloper yahoo.comsearchi pcal focalSearch homl
REST

URI Query StringCRUD, PEHP

JE0R, KL

i
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Home = AFkE = Yelp Fuskom

TRALCK AF

EN EKENES

Yelp Fusion API

A Cosmimesaned It o Biesiness CHrectaries

Loca irasiom ‘Search

The Yeip Fusion AFIs are RESTTul APlS and wsers can retriove business resicow
and rating. inmformazion for a particular geographic region or locackan.display
rexicw Informaton for a pamikular business, detsrmine scowrate neEhborhood
namez Infarmaticn for a panicular locatcon, track recont reviews for a partdosiar
bu=incss, display pictures of highty raced kocal busiresses and of the top
rexricwers for chat business, determine a partioular business” review ard razing
imformation based anthe phone numiber for that business. The defaulk oucput s
0N, This outpus format was choson due ba the avallabibcy of FSOMN parsers in
many enpuages. The fol lkorming Yelo Fusion AP ane asallable: Scarch, Phone
Number Scanch, Business Scanch, Trarsaction, Reviows, ard Avccomplene - cach
AF Fas o soparace Programmeabibey®ich cnony.

SosrmuTary =S Srtiches
2z

rnsy

SPECS

AP1 Endpoint

AP1 Portal § Home Page
Frimary Category
Secomndary Categories

AP Prowider

S5L Support

API Forum ¢ Message Boards

Twalnmer WAL

Ternms Of Servioe WAL

I= the AFI Deskpnd Desonipoion
Mom-Propristany =

Type
Scops

Dhewice Speacific

Doecs Home Fage LIRL

Archibectural Style

Supported Reguest Formats
Supported Response Formats
I= This am Unofficial APT?

I= This a Hypermedia APIT

Restricted Access [ Regquires
Frowvider Approwal )

Horew T
Ll

Falkzwmars
(B el

Larmiple Saurce Co=da
LEr]

Li brir i ||
1

Ciomvrwlopars
u

Carmirmesis
[ a1 I

=)

hetprftaplLye lpocom

hetpesiresaree peip comldeve ko pers

Recommendations

Bzl ness, Directories, sCommerte, Localization, Search
Yeip

Yos

hictpes g thah commitye infyelp-fusion

hetps s iosrither_oometyel pemgineering

apiEyein.com

AP oy

hetprrmswes el o cometd ewel opersfgett ng.stantecra pl_benms

Pl

Welbiirsernet

Singls purposs API

Pl

et el pocometd owcd opers
REST

150

Mone Specified
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