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Summary: This article provides a comprehensive overview of actors in a use case diagram, a crucial
element in the Unified Modeling Language (UML) for visualizing system interactions. We explore various
perspectives on identifying, defining, and representing actors, emphasizing their role in requirements
gathering and system design. The article also delves into different types of actors, best practices for
inclusion and exclusion, and the importance of accurate actor representation for effective communication
and successful project outcomes. Through clear explanations, real-world examples, and best practices, this
guide serves as a valuable resource for software engineers, system analysts, and anyone involved in the

design and development process.

1. Understanding Actors in a Use Case Diagram

A use case diagram is a behavioral UML diagram that visually represents the interactions between users or
external systems (actors) and a system. The core components of any use case diagram are the actors in a use
case diagram and the use cases themselves. Actors represent external entities that interact with the system,
initiating or responding to actions. They are not part of the system itself; they are external to it.
Understanding the role of actors in a use case diagram is paramount for effectively modeling system

behavior and requirements.

2. Identifying Actors in a Use Case Diagram

Identifying the correct actors in a use case diagram is a critical first step in the use case modeling process.
This involves analyzing the system's intended functionality and identifying all external entities that will

interact with it. This identification process often involves brainstorming sessions, stakeholder interviews,



and analyzing system requirements documents. Ask yourself: Who will use this system? What other
systems will this system interact with? Each distinct external entity that interacts with the system should
be represented as a separate actor in the diagram. The accuracy of identifying actors in a use case diagram

directly impacts the accuracy and completeness of the use case model.

3. Types of Actors in a Use Case Diagram

‘While the term "actor" often evokes the image of a human user, actors in a use case diagram can represent

various entities:

Human Users: This is the most common type of actor. Examples include customers, employees,
administrators, etc.

External Systems: Other software applications or hardware devices that interact with the system being
modeled are also considered actors. For example, a payment gateway or a database system.

Time: In some cases, time can be considered an actor, triggering events within the system (e.g., a system

automatically sending reminders after a certain time interval).

4. Representing Actors in a Use Case Diagram

Actors in a use case diagram are typically represented using stick figures. Each stick figure is labelled with
the actor's name, providing clear identification within the diagram. The name should be descriptive and
clearly indicate the actor's role within the system. Avoid ambiguous or overly technical names. The visual

representation of actors in a use case diagram helps to quickly understand the system's external interactions.

5. Relationships between Actors and Use Cases

The relationship between actors and use cases is represented by lines connecting the actor stick figure to
the use case oval. This connection indicates that the actor participates in the use case. A single actor can
participate in multiple use cases, and multiple actors can participate in a single use case. Understanding
these relationships is crucial for mapping out the system’s functionality and determining the scope of each

use case.

6. Best Practices for Including Actors in a Use Case Diagram

Focus on external interactions: Only include entities that directly interact with the system. Internal
components should not be represented as actors.

Keep it concise: Avoid unnecessary detail. Focus on the essential roles and responsibilities of each actor.
Use clear and consistent naming conventions: Use descriptive names that clearly identify the actor's role.

Maintain a clear separation of concerns: Each actor should have a distinct role.



7. Avoiding Common Mistakes with Actors in a Use Case Diagram

Including internal components as actors: Internal system components are not actors.
Using vague or ambiguous actor names: Use clear, descriptive names to avoid confusion.
Overlooking important actors: Thoroughly analyze the system's requirements to identify all relevant actors.

Failing to clearly define actor responsibilities: Ensure each actor's role is well-defined.

8. The Importance of Accurate Actor Representation

Accurate representation of actors in a use case diagram is crucial for several reasons:

Clear communication: The diagram serves as a visual communication tool for stakeholders. Accurate
representation ensures everyone understands the system's interactions.

Requirements gathering: Identifying actors helps in gathering complete system requirements.
System design: Understanding actors informs system design decisions.

Testing: Actors help in defining test cases and scenarios.

9. Conclusion

Actors in a use case diagram are fundamental to effectively modeling system behavior and requirements.
By carefully identifying, representing, and understanding the interactions of these actors, development
teams can improve communication, ensure complete requirements gathering, and design more robust and
user-friendly systems. This detailed understanding of actors in a use case diagram will significantly

improve the success of software development projects.

FAQs

1. What is the difference between an actor and a user in a use case diagram? While often used
interchangeably, an "actor” is a more general term representing any external entity interacting with
the system, including humans (users), other systems, or even time. "User" specifically refers to a

human interacting with the system.

1. Can an actor participate in multiple use cases? Yes, a single actor can participate in multiple use cases,

reflecting its diverse interactions with the system.



1. Can a use case have multiple actors? Yes, a single use case can involve multiple actors, representing

collaborative or sequential interactions.

1. How do I know if I've identified all the actors? Continuously review the requirements and ask if

any other external entity interacts with the system. Stakeholder feedback is crucial.

1. What happens if I miss an actor in the diagram? Missing actors can lead to incomplete requirements,

flawed system design, and potential failure to meet user needs.

1. Can an actor be another system? Yes, another system acting as an external interface to the system

being modeled is a valid actor.

1. How detailed should the actor descriptions be? Focus on the actor's role in interacting with the

system, avoiding unnecessary details about its internal workings.

1. Is there a limit to the number of actors in a use case diagram? No, there's no fixed limit; the number

of actors depends entirely on the complexity of the system being modeled.

1. What tools can be used to create use case diagrams with actors? Various UML modeling tools (e.g.,

Lucidchart, draw.io, Enterprise Architect) support the creation of use case diagrams.

Related Articles

1. Use Case Modeling Techniques: This article explores different techniques and best practices for

creating effective use case models.



2. UML Use Case Diagram Best Practices: A detailed guide on optimal strategies for creating and using

use case diagrams.

3. Use Case Diagrams vs. Activity Diagrams: This article compares and contrasts the two UML

diagrams, highlighting their strengths and weaknesses.

4. Creating Effective Use Case Descriptions: A guide focusing on writing clear and concise use case

descriptions to support the use case diagram.

5. Advanced Use Case Modeling Concepts: This explores advanced concepts like include, extend, and

generalization relationships in use case modeling.

6. Use Case Diagrams in Agile Development: This article addresses the role of use case diagrams within

an agile development methodology.

7. Use Case Diagrams for Requirements Elicitation: How use case diagrams can help effectively gather

and document system requirements.

8. UML Use Case Diagram Symbols and Notations: This article provides a complete guide to the

symbols and notations used in UML use case diagrams.

9. Case Study: Use Case Diagram for an E-commerce System: A practical example demonstrating the

application of use case diagrams to a real-world scenario.

actors in a use case diagram: Writing Effective Use Cases Alistair Cockburn, 2001 This

guide will help readers learn how to employ the significant power of use cases to their software
development efforts. It provides a practical methodology, presenting key use case concepts.

actors in a use case diagram: UML @ Classroom Martina Seidl, Marion Scholz, Christian
Huemer, Gerti Kappel, 2015-02-21 This textbook mainly addresses beginners and readers with a
basic knowledge of object-oriented programming languages like Java or C#, but with little or no
modeling or software engineering experience - thus reflecting the majority of students in
introductory courses at universities. Using UML, it introduces basic modeling concepts in a highly
precise manner, while refraining from the interpretation of rare special cases. After a brief
explanation of why modeling is an indispensable part of software development, the authors
introduce the individual diagram types of UML (the class and object diagram, the sequence diagram,
the state machine diagram, the activity diagram, and the use case diagram), as well as their
interrelationships, in a step-by-step manner. The topics covered include not only the syntax and the
semantics of the individual language elements, but also pragmatic aspects, i.e., how to use them
wisely at various stages in the software development process. To this end, the work is complemented
with examples that were carefully selected for their educational and illustrative value. Overall, the
book provides a solid foundation and deeper understanding of the most important object-oriented
modeling concepts and their application in software development. An additional website offers a
complete set of slides to aid in teaching the contents of the book, exercises and further e-learning




material.

actors in a use case diagram: Applying UML and Patterns: An Introduction to Object
Oriented Analysis and Design and Interative Development: 3rd Edition Craig Larman, 2012

actors in a use case diagram: Learning UML Sinan Si Alhir, 2003 This new book is the
definitive primer for UML, and starts with the foundational concepts of object-orientation in order to
provide the proper context for explaining UML.

actors in a use case diagram: SYSMOD - The Systems Modeling Toolbox - Pragmatic
MBSE with SysML Tim Weilkiens, 2016 SYSMOD is an MBSE toolbox for pragmatic modeling of
systems. It is well-suited to be used with SysML. The book provides a set of methods with roles and
outputs. Concrete guidances and examples show how to apply the methods with SysML. *
Requirements modeling * System Context * Use Cases * Functional, Physical, Logical and Product
Architectures * Guidances how to create a SysML model * Full-fledged SysML example * Complete
definition of a profile for SYSMOD This book is also available as an eBook at leanpub.com/sysmod.

actors in a use case diagram: The Elements of UMLTM 2.0 Style Scott W. Ambler, 2005-05-09
For all developers who create models using the Unified Modeling Language (UML) 2.x The Elements
of UMLTM 2.0 Style sets the rules for style that will improve your productivity - especially in teams,
where understandability and consistency are critical. Coming from renowned UML expert Scott
Ambler, the book furnishes a set of rules for modelling in the UML and describes a collection of
standards and guidelines for creating effective UML diagrams that will be concise and easy to
understand. It provides conventions for: Class diagrams; Timing Diagrams; Use case diagrams;
Composite Structure Diagrams; Sequence diagrams; Interaction Overview Diagrams; Activity
diagrams; Object diagrams; State machine diagrams; Package diagrams; Communication diagrams;
Deployment diagrams and Component diagrams. The Elements of UMLTM 2.0 Style sets the rules
for style that will improve your productivity.

actors in a use case diagram: Use Case Modeling Kurt Bittner, lan Spence, 2003 Discusses
how to define and organize use cases that model the user requirements of a software application.
The approach focuses on identifying all the parties who will be using the system, then writing
detailed use case descriptions and structuring the use case model. An ATM example runs throughout
the book. The authors work at Rational Software. Annotation copyrighted by Book News, Inc.,
Portland, OR

actors in a use case diagram: UML Distilled Martin Fowler, 2018-08-30 More than 300,000
developers have benefited from past editions of UML Distilled . This third edition is the best
resource for quick, no-nonsense insights into understanding and using UML 2.0 and prior versions of
the UML. Some readers will want to quickly get up to speed with the UML 2.0 and learn the
essentials of the UML. Others will use this book as a handy, quick reference to the most common
parts of the UML. The author delivers on both of these promises in a short, concise, and focused
presentation. This book describes all the major UML diagram types, what they're used for, and the
basic notation involved in creating and deciphering them. These diagrams include class, sequence,
object, package, deployment, use case, state machine, activity, communication, composite structure,
component, interaction overview, and timing diagrams. The examples are clear and the explanations
cut to the fundamental design logic. Includes a quick reference to the most useful parts of the UML
notation and a useful summary of diagram types that were added to the UML 2.0. If you are like
most developers, you don't have time to keep up with all the new innovations in software
engineering. This new edition of Fowler's classic work gets you acquainted with some of the best
thinking about efficient object-oriented software design using the UML--in a convenient format that
will be essential to anyone who designs software professionally.

actors in a use case diagram: Learning UML 2.0 Russ Miles, Kim Hamilton, 2006-04-25 With
its clear introduction to the Unified Modeling Language (UML) 2.0, this tutorial offers a solid
understanding of each topic, covering foundational concepts of object-orientation and an
introduction to each of the UML diagram types.

actors in a use case diagram: UML 2.0 in a Nutshell Dan Pilone, Neil Pitman, 2005 This




comprehensive guide has been fully revised to cover UML 2.0, today's standard method for
modelling software systems. Filled with concise information, it's been crafted to help IT
professionals read, create, and understand system artefacts expressed using UML. Includes an
example-rich tutorial for those who need familiarizing with the system.

actors in a use case diagram: The Object Primer Scott W. Ambler, 2004-03-22 The
acclaimed beginner's book on object technology now presents UML 2.0, Agile Modeling, and object
development techniques.

actors in a use case diagram: UML 2 For Dummies Michael Jesse Chonoles, James A.
Schardt, 2011-04-27 Uses friendly, easy-to-understand For Dummies style to help readers learn to
model systems with the latest version of UML, the modeling language used by companies throughout
the world to develop blueprints for complex computer systems Guides programmers, architects, and
business analysts through applying UML to design large, complex enterprise applications that
enable scalability, security, and robust execution Illustrates concepts with mini-cases from different
business domains and provides practical advice and examples Covers critical topics for users of
UML, including object modeling, case modeling, advanced dynamic and functional modeling, and
component and deployment modeling

actors in a use case diagram: Visual Modeling with Rational Rose 2002 and UML Terry
Quatrani, 2003 Thoroughly updated and fully compliant with Rational Rose 2002, the latest release
of the industry's most popular software modeling tool, this edition contains simplified, useful case
studies and helps the reader understand the core concepts of modeling and how to use UML
effectively.

actors in a use case diagram: Use Case Driven Object Modeling with UMILTheory and Practice
Don Rosenberg, Matt Stephens, 2008-06-28 Diagramming and process are important topics in
today’s software development world, as the UML diagramming language has come to be almost
universally accepted. Yet process is necessary; by themselves, diagrams are of little use. Use Case
Driven Object Modeling with UML - Theory and Practice combines the notation of UML with a
lightweight but effective process - the ICONIX process - for designing and developing software
systems. ICONIX has developed a growing following over the years. Sitting between the free-for-all
of Extreme Programming and overly rigid processes such as RUP, ICONIX offers just enough
structure to be successful.

actors in a use case diagram: Sams Teach Yourself EJB in 21 Days Ragae Ghaly, Krishna
Kothapalli, 2002 The authors provides an in-depth introduction to Enterprise JavaBeans, a core
component of the Java 2 Enterprise platform. Security information is included for enterprise
applications, a very important topic in today's technology arena.

actors in a use case diagram: Introduction to the Art of Programming Using Scala Mark C.
Lewis, 2012-11-05 With its flexibility for programming both small and large projects, Scala is an
ideal language for teaching beginning programming. Yet there are no textbooks on Scala currently
available for the CS1/CS2 levels. Introduction to the Art of Programming Using Scala presents many
concepts from CS1 and CS2 using a modern, JVM-based language that works we

actors in a use case diagram: Business Analysis For Dummies Kupe Kupersmith, Paul
Mulvey, Kate McGoey, 2013-07-01 Your go-to guide on business analysis Business analysis refers to
the set of tasks and activities that help companies determine their objectives for meeting certain
opportunities or addressing challenges and then help them define solutions to meet those objectives.
Those engaged in business analysis are charged with identifying the activities that enable the
company to define the business problem or opportunity, define what the solutions looks like, and
define how it should behave in the end. As a BA, you lay out the plans for the process ahead.
Business Analysis For Dummies is the go to reference on how to make the complex topic of business
analysis easy to understand. Whether you are new or have experience with business analysis, this
book gives you the tools, techniques, tips and tricks to set your project’s expectations and on the
path to success. Offers guidance on how to make an impact in your organization by performing
business analysis Shows you the tools and techniques to be an effective business analysis



professional Provides a number of examples on how to perform business analysis regardless of your
role If you're interested in learning about the tools and techniques used by successful business
analysis professionals, Business Analysis For Dummies has you covered.

actors in a use case diagram: Use Cases Daryl Kulak, Eamonn Guiney, 2012-03-30 This book
describes how to gather and define software requirements using a process based on use cases. It
shows systems analysts and designers how use cases can provide solutions to the most challenging
requirements issues, resulting in effective, quality systems that meet the needs of users. Use Cases,
Second Edition: Requirements in Context describes a three-step method for establishing
requirements—an iterative process that produces increasingly refined requirements. Drawing on
their extensive, real-world experience, the authors offer a wealth of advice on use-case driven
lifecycles, planning for change, and keeping on track. In addition, they include numerous detailed
examples to illustrate practical applications. This second edition incorporates the many
advancements in use case methodology that have occurred over the past few years. Specifically, this
new edition features major changes to the methodology's iterations, and the section on management
reflects the faster-paced, more chaordic software lifecycles prominent today. In addition, the authors
have included a new chapter on use case traceability issues and have revised the appendixes to show
more clearly how use cases evolve. The book opens with a brief introduction to use cases and the
Unified Modeling Language (UML). It explains how use cases reduce the incidence of duplicate and
inconsistent requirements, and how they facilitate the documentation process and communication
among stakeholders. The book shows you how to: Describe the context of relationships and
interactions between actors and applications using use case diagrams and scenarios Specify
functional and nonfunctional requirements Create the candidate use case list Break out detailed use
cases and add detail to use case diagrams Add triggers, preconditions, basic course of events, and
exceptions to use cases Manage the iterative/incremental use case driven project lifecycle Trace
back to use cases, nonfunctionals, and business rules Avoid classic mistakes and pitfalls The book
also highlights numerous currently available tools, including use case name filters, the context
matrix, user interface requirements, and the authors' own hierarchy killer.

actors in a use case diagram: Spring Boot 2.0 Projects Mohamed Shazin Sadakath,
2018-07-30 Develop diverse real-life projects including most aspects of Spring Boot Key Features
Run production-grade based applications using the Spring WebFlux framework Learn to develop
high performance, asynchronous applications with Spring Boot Create robust microservice-based
applications with Kotlin using Spring Boot Book Description Spring is one of the best tools available
on the market for developing web, enterprise, and cloud-ready software. The goal of Spring Boot is
to provide a set of tools for quickly building Spring applications that are easy to configure, and that
make it easy to create and run production-grade Spring-based applications. Spring Boot 2.0 Projects
will get you acquainted with important features of the latest version of this application-building tool
and will cover basic, as well as advanced topics. The book starts off by teaching you how to create a
web application using Spring Boot, followed by creating a Spring Boot-based simple blog
management system that uses Elasticsearch as the data store. As you make your way through the
chapters, you'll build a RESTful web services application using Kotlin and the Spring WebFlux
framework. Spring WebFlux is a new framework that helps in creating a reactive application in a
functional way. Toward the end of the book, you will build a taxi-hailing API with reactive
microservices using Spring Boot and a Twitter clone with a Spring Boot backend. Finally, you'll
learn how to build an asynchronous email formatter. What you will learn Learn the fundamental
features of Spring Boot 2.0 Customize Spring Boot 2.0 applications Build a basic web application
Use Redis to build a taxi-hailing API Create a simple blog management system and a Twitter clone
Develop a reactive RESTful web service with Kotlin using Spring Boot Who this book is for This book
is for competent Spring developers who wish to understand how to develop complex yet scalable
applications with Spring Boot. You must have a good knowledge of Java programming and be
familiar with the basics of Spring.

actors in a use case diagram: UML 2 Toolkit Hans-Erik Eriksson, Magnus Penker, Brian



Lyons, David Fado, 2003-11-04 Gain the skills to effectively plan software applications and systems
using the latest version of UML UML 2 represents a significant update to the UML specification,
from providing more robust mechanisms for modeling workflow and actions to making the modeling
language more executable. Now in its second edition, this bestselling book provides you with all the
tools you'll need for effective modeling with UML 2. The authors get you up to speed by presenting
an overview of UML and its main features. You'll then learn how to apply UML to produce effective
diagrams as you progress through more advanced topics such as use-case diagrams, classes and
their relationships, dynamic diagrams, system architecture, and extending UML. The authors take
you through the process of modeling with UML so that you can successfully deliver a software
product or information management system. With the help of numerous examples and an extensive
case study, this book teaches you how to: * Organize, describe, assess, test, and realize use cases *
Gain substantial information about a system by using classes * Utilize activity diagrams, state
machines, and interaction diagrams to handle common issues * Extend UML features for specific
environment or domains * Use UML as part of a Model Driven Architecture initiative * Apply an
effective process for using UML The CD-ROM contains all of the UML models and Java?TM code for
a complete application, Java?TM 2 Platform, Standard Edition, Version 1.4.1, and links to the Web
sites for vendors of UML 2 tools.

actors in a use case diagram: Agile Database Techniques Scott Ambler, 2012-09-17 Describes
Agile Modeling Driven Design (AMDD) and Test-Driven Design (TDD) approaches, database
refactoring, database encapsulation strategies, and tools that support evolutionary techniques Agile
software developers often use object and relational database (RDB) technology together and as a
result must overcome the impedance mismatch The author covers techniques for mapping objects to
RDBs and for implementing concurrency control, referential integrity, shared business logic,
security access control, reports, and XML An agile foundation describes fundamental skills that all
agile software developers require, particularly Agile DBAs Includes object modeling, UML data
modeling, data normalization, class normalization, and how to deal with legacy databases Scott W.
Ambler is author of Agile Modeling (0471202827), a contributing editor with Software Development
(www.sdmagazine.com), and a featured speaker at software conferences worldwide

actors in a use case diagram: Software Development for Small Teams Gary Pollice, 2004 I
highly recommend this book for anyone who's ever tried to implement RUP on a small project.
Pollice and company have demystified and effectively scaled the process while ensuring that its
essence hasn't been compromised. A must-have for any RUPster's library! Chris Soskin, Process
Engineering Consultant, Toyota Motor SalesDo you want to improve the process on your next
project? Perhaps you'd like to combine the best practices from the Rational Unified Process (RUP)
and from agile methodologies (such as Extreme Programming). If so, buy this book! Software
Development for Small Teams describes an entire software development project, from the initial
customer contact through delivery of the software. Through a case study, it describes how one small,
distributed team designed and applied a successful process. But this is not a perfect case study. The
story includes what worked and what didn't, and describes how the team might change its process
for the next project. The authors encourage you to assess their results and to use the lessons learned
on your next project. Key topics covered include: Achieving a balance between people, process, and
tools; recognizing that software develo

actors in a use case diagram: UML Tutorials - Herong's Tutorial Examples Herong Yang,
2014-01-01 This book is a collection of tutorial notes and sample codes written by the author while
he was learning UML (Unified Modeling Language) himself. Main tutorials include: Introduction to
UML; UML Class Diagrams; UML Activity Diagrams; UML Sequence Diagrams; UML State Machine
Diagrams; UML Use Case Diagrams; Using LibreOffice and MS Visio to Draw UML Diagram.
Updated in 2024 (Version v1.05) with minor changes. For latest updates and free sample chapters,
visit https://www.herongyang.com/UML.

actors in a use case diagram: Systems Analysis and Design Gary B. Shelly, Harry J.
Rosenblatt, 2011 Systems Analysis and Design,Video Enganced International Edition offers a



practical, visually appealing approach to information systems development.

actors in a use case diagram: Business Analysis for Beginners Mohamed Elgendy,
2014-12-09 Business Analysis for Beginners is a comprehensive hands-on guide to jump-starting
your BA career in four weeks. The book empowers you to gain a complete understanding of business
analysis fundamental concepts and unlock the value of a business analyst to an organization in
identifying problems and opportunities and finding solutions. Learn how to define the business
needs and apply the most effective tools and techniques to elicit, analyze and communicate
requirements with business stakeholders. Business analysis in a nutshell - gain a comprehensive
understanding of business analysis fundamental concepts and understand the value of a business
analyst to an organization in identifying problems and opportunities and finding solutions.Scope
definition & requirements management techniques - learn how to define the business needs and the
most effective tools and techniques to elicit, analyze and communicate requirements with business
stakeholders. Your BA toolkit - in addition to our step-by-step guide to all business analysis tasks,
this book provides a thorough explanation of the different models & methodologies of Software
Development Life Cycle (SDLC) and business process modeling. Our guide to kick-starting your BA
career - we have included virtually every type of interview question you might face. After each
chapter, you will find an interview cheat sheet to help you ace interview rounds and land your BA
role.

actors in a use case diagram: Object-Oriented Software Engineering Using UML, Patterns,
and Java Bernd Bruegge, Allen H. Dutoit, 2013-08-29 For courses in Software Engineering, Software
Development, or Object-Oriented Design and Analysis at the Junior/Senior or Graduate level. This
text can also be utilized in short technical courses or in short, intensive management courses. Shows
students how to use both the principles of software engineering and the practices of various
object-oriented tools, processes, and products. Using a step-by-step case study to illustrate the
concepts and topics in each chapter, Bruegge and Dutoit emphasize learning object-oriented
software engineer through practical experience: students can apply the techniques learned in class
by implementing a real-world software project. The third edition addresses new trends, in particular
agile project management (Chapter 14 Project Management) and agile methodologies (Chapter 16
Methodologies).

actors in a use case diagram: The Fourth Industrial Revolution Klaus Schwab, 2017-01-03
World-renowned economist Klaus Schwab, Founder and Executive Chairman of the World Economic
Forum, explains that we have an opportunity to shape the fourth industrial revolution, which will
fundamentally alter how we live and work. Schwab argues that this revolution is different in scale,
scope and complexity from any that have come before. Characterized by a range of new technologies
that are fusing the physical, digital and biological worlds, the developments are affecting all
disciplines, economies, industries and governments, and even challenging ideas about what it means
to be human. Artificial intelligence is already all around us, from supercomputers, drones and virtual
assistants to 3D printing, DNA sequencing, smart thermostats, wearable sensors and microchips
smaller than a grain of sand. But this is just the beginning: nanomaterials 200 times stronger than
steel and a million times thinner than a strand of hair and the first transplant of a 3D printed liver
are already in development. Imagine “smart factories” in which global systems of manufacturing are
coordinated virtually, or implantable mobile phones made of biosynthetic materials. The fourth
industrial revolution, says Schwab, is more significant, and its ramifications more profound, than in
any prior period of human history. He outlines the key technologies driving this revolution and
discusses the major impacts expected on government, business, civil society and individuals. Schwab
also offers bold ideas on how to harness these changes and shape a better future—one in which
technology empowers people rather than replaces them; progress serves society rather than
disrupts it; and in which innovators respect moral and ethical boundaries rather than cross them.
We all have the opportunity to contribute to developing new frameworks that advance progress.

actors in a use case diagram: Object-oriented Software Engineering Ivar Jacobson, 1993

actors in a use case diagram: Managing Software Requirements Dean Leffingwell, Don



Widrig, 2000 A classic treatise that defined the field of applied demand analysis, Consumer Demand
in the United States: Prices, Income, and Consumption Behavior is now fully updated and expanded
for a new generation. Consumption expenditures by households in the United States account for
about 70% of Americaa s GDP. The primary focus in this book is on how households adjust these
expenditures in response to changes in price and income. Econometric estimates of price and
income elasticities are obtained for an exhaustive array of goods and services using data from
surveys conducted by the Bureau of Labor Statistics, providing a better understanding of consumer
demand. Practical models for forecasting future price and income elasticities are also demonstrated.
Fully revised with over a dozen new chapters and appendices, the book revisits the original
Taylor-Houthakker models while examining new material as well, such as the use of quantile
regression and the stationarity of consumer preference. It also explores the emerging connection
between neuroscience and consumer behavior, integrating the economic literature on demand
theory with psychology literature. The most comprehensive treatment of the topic to date, this
volume will be an essential resource for any researcher, student or professional economist working
on consumer behavior or demand theory, as well as investors and policymakers concerned with the
impact of economic fluctuations.

actors in a use case diagram: Fundamentals of Object-oriented Design in UML Meilir
Page-Jones, 2000 With this book, object-oriented developers can hone the skills necessary to create
the foundation for quality software: a first-rate design. The book introduces notation, principles, and
terminology that developers can use to evaluate their designs and discuss them meaningfully with
colleagues. Every developer will appreciate the detailed diagrams, on-point examples, helpful
exercises, and troubleshooting techniques.

actors in a use case diagram: Using UML R. ]. Pooley, Perdita Stevens, 1999 This textbook
develops an understanding of the software development process and provides design practice using
UML. Focusing on design techniques it describes the software process and lifecycle, and covers the
main terms and concepts of object orientation and component based engineering. Case studies
illustrate the issues involved in real life design, including real time systems, data oriented and
component based design.

actors in a use case diagram: Systems Analysis and Design in a Changing World John W.
Satzinger, Robert B. Jackson, Stephen D. Burd, 2015-02-01 Refined and streamlined, SYSTEMS
ANALYSIS AND DESIGN IN A CHANGING WORLD, 7E helps students develop the conceptual,
technical, and managerial foundations for systems analysis design and implementation as well as
project management principles for systems development. Using case driven techniques, the succinct
14-chapter text focuses on content that is key for success in today's market. The authors' highly
effective presentation teaches both traditional (structured) and object-oriented (OO) approaches to
systems analysis and design. The book highlights use cases, use diagrams, and use case descriptions
required for a modeling approach, while demonstrating their application to traditional, web
development, object-oriented, and service-oriented architecture approaches. The Seventh Edition's
refined sequence of topics makes it easier to read and understand than ever. Regrouped analysis
and design chapters provide more flexibility in course organization. Additionally, the text's running
cases have been completely updated and now include a stronger focus on connectivity in
applications. Important Notice: Media content referenced within the product description or the
product text may not be available in the ebook version.

actors in a use case diagram: UML in Practice Pascal Roques, 2006-02-08 Offers
comprehensive coverage of all major modeling viewpoints Provides details of collaboration and class
diagrams for filling in the design-level models

actors in a use case diagram: Clean Architecture Robert C. Martin, 2017-09-12 Practical
Software Architecture Solutions from the Legendary Robert C. Martin (“Uncle Bob”) By applying
universal rules of software architecture, you can dramatically improve developer productivity
throughout the life of any software system. Now, building upon the success of his best-selling books
Clean Code and The Clean Coder, legendary software craftsman Robert C. Martin (“Uncle Bob”)



reveals those rules and helps you apply them. Martin’s Clean Architecture doesn’t merely present
options. Drawing on over a half-century of experience in software environments of every imaginable
type, Martin tells you what choices to make and why they are critical to your success. As you've
come to expect from Uncle Bob, this book is packed with direct, no-nonsense solutions for the real
challenges you’ll face-the ones that will make or break your projects. Learn what software architects
need to achieve-and core disciplines and practices for achieving it Master essential software design
principles for addressing function, component separation, and data management See how
programming paradigms impose discipline by restricting what developers can do Understand what'’s
critically important and what’s merely a “detail” Implement optimal, high-level structures for web,
database, thick-client, console, and embedded applications Define appropriate boundaries and
layers, and organize components and services See why designs and architectures go wrong, and how
to prevent (or fix) these failures Clean Architecture is essential reading for every current or aspiring
software architect, systems analyst, system designer, and software manager-and for every
programmer who must execute someone else’s designs. Register your product for convenient access
to downloads, updates, and/or corrections as they become available.

actors in a use case diagram: Systems Engineering with SysML/UML Tim Weilkiens,
2011-08-29 UML, the Universal Modeling Language, was the first programming language designed
to fulfill the requirement for universality. However, it is a software-specific language, and does not
support the needs of engineers designing from the broader systems-based perspective. Therefore,
SysML was created. It has been steadily gaining popularity, and many companies, especially in the
heavily-regulated Defense, Automotive, Aerospace, Medical Device and Telecomms industries, are
already using SysML, or are plannning to switch over to it in the near future. However, little
information is currently available on the market regarding SysML. Its use is just on the crest of
becoming a widespread phenomenon, and so thousands of software engineers are now beginning to
look for training and resources. This book will serve as the one-stop, definitive guide that provide an
introduction to SysML, and instruction on how to implement it, for all these new users. - SysML is
the latest emerging programming language--250,000 estimated software systems engineers are
using it in the US alone! - The first available book on SysML in English - Insider information! The
author is a member of the SysML working group and has written sections of the specification -
Special focus comparing SysML and UML, and explaining how both can work together

actors in a use case diagram: Succeeding with Use Cases Richard Denney, 2005 From
best-selling author and noted teacher and speaker Yehuda Berg comes a thought-provoking call to
action on our current global crisis. Positing that our collective abdication of responsibility — in every
facet of our lives, including business and the economy, the environment, government and politics,
healthcare, education, and religion — has contributed to the problems and challenges we face, Berg
asserts that taking responsibility for our actions (or lack thereof) and their consequences is the key
to achieving change for the better. Berg urges readers to access the power within each of us, using
the principles of Kabbalah, in order to create the consciousness shift required for lasting positive
change.

actors in a use case diagram: Spurious Correlations Tyler Vigen, 2015-05-12 Spurious
Correlations ... is the most fun you'll ever have with graphs. -- Bustle Military intelligence analyst
and Harvard Law student Tyler Vigen illustrates the golden rule that correlation does not equal
causation through hilarious graphs inspired by his viral website. Is there a correlation between Nic
Cage films and swimming pool accidents? What about beef consumption and people getting struck
by lightning? Absolutely not. But that hasn't stopped millions of people from going to tylervigen.com
and asking, Wait, what? Vigen has designed software that scours enormous data sets to find unlikely
statistical correlations. He began pulling the funniest ones for his website and has since gained
millions of views, hundreds of thousands of likes, and tons of media coverage. Subversive and clever,
Spurious Correlations is geek humor at its finest, nailing our obsession with data and conspiracy
theory.

actors in a use case diagram: Business analyst: a profession and a mindset Yulia



Kosarenko, 2019-05-12 What does it mean to be a business analyst? What would you do every day?
How will you bring value to your clients? And most importantly, what makes a business analyst
exceptional? This book will answer your questions about this challenging career choice through the
prism of the business analyst mindset — a concept developed by the author, and its twelve principles
demonstrated through many case study examples. Business analyst: a profession and a mindset is a
structurally rich read with over 90 figures, tables and models. It offers you more than just
techniques and methodologies. It encourages you to understand people and their behaviour as the
key to solving business problems.

actors in a use case diagram: Using CRC Cards Nancy M. Wilkinson, 1995 Introduces CRC
(Class, Responsibility, Collaborator) cards and describes how they can be used in interactive
sessions to develop an object-oriented model of an application.

actors in a use case diagram: Pain Management and the Opioid Epidemic National
Academies of Sciences, Engineering, and Medicine, Health and Medicine Division, Board on Health
Sciences Policy, Committee on Pain Management and Regulatory Strategies to Address Prescription
Opioid Abuse, 2017-09-28 Drug overdose, driven largely by overdose related to the use of opioids, is
now the leading cause of unintentional injury death in the United States. The ongoing opioid crisis
lies at the intersection of two public health challenges: reducing the burden of suffering from pain
and containing the rising toll of the harms that can arise from the use of opioid medications. Chronic
pain and opioid use disorder both represent complex human conditions affecting millions of
Americans and causing untold disability and loss of function. In the context of the growing opioid
problem, the U.S. Food and Drug Administration (FDA) launched an Opioids Action Plan in early
2016. As part of this plan, the FDA asked the National Academies of Sciences, Engineering, and
Medicine to convene a committee to update the state of the science on pain research, care, and
education and to identify actions the FDA and others can take to respond to the opioid epidemic,
with a particular focus on informing FDA's development of a formal method for incorporating
individual and societal considerations into its risk-benefit framework for opioid approval and
monitoring.
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