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Component Overview

Introduction to Information and Computer Science is for students without an IT background.  It provides a basic overview of computer architecture; data organization, representation and structure; structure of programming languages; networking and data communication.  Includes basic terminology of computing.
After the completion of this components, students will be able to:

1. Use proper hardware, network, Internet and software computer terminology in written and verbal communications.

2. Write simple computer programs including constructs such as conditional statements, loops, functions, objects, simple data structures, etc.

3. Design a simple database and develop querying statements for it.

4. Describe network computing, its benefits and risks, and identify commonly-used communications hardware and software components.

5. Identify security risks for computing systems and discuss potential solutions.
6. Explain the design and development process of a large system such as an EHR.
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Unit 1 
Basic computing concepts, including history

Learning Objectives 
By the end of this unit the student will be able to:

a. Define what a computer is.

b. List different types of computers (PC's, mobile devices, embedded computers, etc.).

c. Define the common elements of computer systems.

d. Describe the various hardware and software options for typical desktop, laptop and server systems for home/business use (focusing on healthcare systems).
e. Explain the development of computers and the Internet, including healthcare systems up until the present time.
Unit Topic(s):  

1.0    What is a computer?
1.0a  - Definition of a computer
1.0b  - Types of computers
1.0c  - Common Elements of computer systems

2.0    - Selecting a computer
2.0a – Selecting a desktop

2.0b – Selecting a laptop

2.0c – Selecting a system for healthcare applications

3.0 – History of Computing

3.0a – The beginnings of computers

3.0b – The first computers

3.0c – Early electronic medical records

3.0d – Personal computers

3.0e – The Internet

3.0f – Current and future computers

Suggested Readings (also contained in file comp4_unit1_bibliography.doc)
1. Shelley GB, Vermaat ME. Chapter 1: Introduction to Computers.  In: Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010.

2. Parsons JJ, Oja D. Chapter 1: Computers and Digital Basics. In: New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.

3. Evans A, Martin K, Poatsey MA. Chapter 1: Why Computers Matter to You. In: Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
4. Evans A, Martin K, Poatsey MA. Chapter 2: Looking at Computers: Understanding the Parts. In: Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
5. Collen, Morris Frank B.E.E., M.D. A History of Medical Informatics in the United States: 1950 – 1990. Indianapolis: BooksCraft, Inc.; 1995.

6. Cringely, Bob.  Triumph of the Nerds [DVD].  Ambrose Video; 2002.

7. History of Computing. Wikipedia [free encyclopedia on the Internet]. 2010 June 27; [cited 30 June 2010];  Available from: http://en.wikipedia.org/wiki/History_of_computing.

8. History of Computing Hardware. Wikipedia [free encyclopedia on the Internet]. 2010 June 30; [cited 30 June 2010];  Available from: http://en.wikipedia.org/wiki/History_of_computing_hardware.

9. VistA. Wikipedia [free encyclopedia on the Internet]. 2010 June 16; [cited 30 June 2010];  Available from: http://en.wikipedia.org/wiki/VistA. 

10. Electronic Health Record. Wikipedia [free encyclopedia on the Internet]. 2010 June 29; [cited 30 June 2010];  Available from: http://en.wikipedia.org/wiki/Electronic_health_record.
11. Desktop Buying Guide. CNET [serial on the Internet]. 2010 March 24; [cited 30 June 2010]; Available from: http://reviews.cnet.com/desktop-computer-buying-guide/.

12. Laptop Buying Guide. CNET [serial on the Internet]. 2010 May 11; [cited 30 June 2010]; Available from: http://reviews.cnet.com/laptop-buying-guide/.

13. Franklin, Eric. Monitor Buying Guide. CNET [serial on the Internet]. 2009 November 3; [cited 30 June 2010]; Available from: http://reviews.cnet.com/monitor-buying-guide/.

14. Kass-Bartelmes, Barbara L., M.P.H., C.H.E.S., Ortiz, Eduardo, M.D., M.P.H. Medical Informatics for Better and Safer Health Care. Research in Action, Issue 6 [serial on the Internet]. 2002, June; [cited 30 June 2010]; Available from: http://www.ahrq.gov/data/informatics/informatria.htm.

15. Deutsch, John D., Ferguson, Christopher J. 5.3 Implementing an EHR: Preparing and Hardware. In: Electronic Medical Record [book on the Internet]. 2009 [cited 30 June 2010]; Available from: http://www.emrexperts.com/emr-ebook/implementating-emr-hardware.php.

Lecture(s)

1. Computer Definition, Examples and Components:
comp4_unit1abc_lecture1.ppt
2.  Selecting a Computer:  
comp4_unit1d_lecture1.ppt
comp4_unit1d_lecture2.ppt
3.  Computer History:  
comp4_unit1e_lecture1.ppt 
comp4_unit1e_lecture2.ppt

Suggested Student Application Activities 
Exercises (also contained in files comp4_unit1_exercises.doc and comp4_unit1_exercises_outcomes.doc)
1. Select an early computer such as the ENIAC or Univac and compare it to a typical personal computer today.  Be sure to address input and output devices, speed, size, cost and functionality.

Outcomes: Become more familiar with a historical computer.  Reinforce computer terminology and computer components.

Objectives: c, e

2. Find as many examples of embedded computers as you can.  Did you know there were computers in these objects/devices?  Were you surprised by any of your examples?

Outcomes: Become more aware of the presence of computers in everyday things.  Broaden idea of computers beyond desktop, laptop, etc.

Objectives: b
3. With a budget of $1,000, what kind of desktop can you buy?  (Be sure to list specs for the processor, memory, storage, and monitor.)  What kind of laptop?  What if your budget increased to $2,000?  How would your system differ if you were a small business user versus a video gaming user?

Outcome: Reinforce computer terminology and computer components. Gain experience researching different computer systems for purchase.  Consider different needs for selecting a computer.

Objectives: b, c, d
4. Trace the development of the VistA EMR over the years.  When was it first developed?  What was it called?  What features were added over the years?  How did its development coincide with other important developments in computer technology?

Outcome: Become familiar with the history of an EMR.  Place the development of VistA within the context of technology development.

Objectives: e

Discussion Questions (also contained in files comp4_unit1_discussion.doc and comp4_unit1_discussion_answer_key.doc)
1. Define what a computer is.

A computer is a programmable electronic device that can store, process and retrieve data.

Objective a.

2. What are the different types of computers?

Personal computers, servers, mainframes, supercomputers, embedded computers.

Objective b.

3. Name the different hardware components of a computer.

Input devices, output devices, motherboard, processor (CPU), memory, secondary storage, removable storage, connectors and ports.

Objective c.

4. What should you consider before selecting a new computer?

Application requirements, data storage requirements, budget, mobility, up to date reviews.

Objective d.

5. Why were computers developed?

To automate routine calculations.

Objective e.
6. What event(s) led to the soaring popularity of personal computers in the 1990's?

Many events.  The integrated circuit led to smaller, faster, cheaper processors.  The Internet became commercialized.  Software started to have graphical user interfaces which made the software easier to use.

Objective e.

Unit Quiz Items:

comp4_unit1_quiz.doc

comp4_unit1_quiz_answer_key.doc
Activity
 comp4_unit1_activity.doc
Objective:  In this unit we talk about how modern computer systems have multiple processors or cores.  In a system with x cores, is it really true that it is x times faster than a computer with a single processor?
Directions:
1. Form groups of 5 people
2. Within each group, select one person to be the single processor computer
3. The other 4 people will be the computer with 4 cores
4. Distribute the data sheets (print 5 copies of comp4_unit1_activity_dataSet.xls) and the results sheets (print 2 copies of comp4_unit1_activity_ResultsPage.doc).

a. The single processor will get all 4 data sheets and one results sheet

b. The 4 core processor group will divide the data sheets among its members—1 sheet per person and share the 1 results sheet.

5. Listen to the instructions about searching the data sheets
6. Start timing (time the single processor and the 4 core group separately—you can use cellphones for more exact times) 
7. Search the data sheets
8. Write the results on your results sheet

9. End timing
Instructions for Searching: (These will be read to the class by the instructor.  The criteria may be changed to anything else that makes sense for the data set—a series of random numbers between 0 and 1000).


Find all numbers that are LESS than 200.

Discussion:
1. Which “computer” completed the search the quickest—the single processor or the 4 core group? By how much?

2. What were the bottlenecks for the 4 core group?

3. Is there anything that could have sped up the time for the 4 core group?

4. How does this relate to a real computer with multiple cores?  

Additional Materials (also contained in file comp4_unit1_additionalMaterial.doc)

Resources for up-to-date computer information:

http://reviews.cnet.com/ 

http://www.tomshardware.com/ 

http://www.extremetech.com/ 

http://arstechnica.com/reviews/ 

http://www.anandtech.com/ 

http://techreport.com/ 

Hobbes Internet Timeline:

 http://www.zakon.org/robert/internet/timeline/
Videos relating to computer history: 

http://www.youtube.com/user/ComputerHistory
Univac video:

 http://www.youtube.com/user/ComputerHistory#p/u/67/j2fURxbdIZs
Unit 2 
Internet and WWW
Learning Objectives 
By the end of this unit the student will be able to:

a. Define the Internet and how to connect to it.

b. Define the World Wide Web and how to access it—with URL's and search engines .

c. Learn how to write effective search queries for Internet search engines, filtering the results and evaluate credibility of information.

d. Discuss security and privacy concerns on the Internet (phishing, identify theft, keystroke copying).

e. List ethical issues for the Internet, including intellectual property rights and copyright, free speech vs. libel/slander, etc.

f. Explore online healthcare applications and associated security and privacy issues (including HIPAA).

Unit Topic(s):  

2.0    -   What is the Internet?

2.1a  -   The Origins of the Internet.

2.1b  -   The Internet Today.

2.1c  -   The Internet Spawns the WWW.

2.2    -   Who Created the WWW?

2.2a  -   How does the Web Work?

2.2b  -   HTML – The Language of the Web.

2.2c  -   The World’s First Web Server.

2.2d  -   Who Owns the Web?

2.3    -   Standardized Communications.

2.3a  -   Internet Addressing Basics.

2.3b  -   How to Obtain an IP Address.

2.4    -   Introducing Domain Names.

2.4a  -   DNS and IP Work Well Together.

2.4b  -   What is a Domain Name?

2.5    -   Connecting to the Internet.

2.5a  -   Service Providers and You.

2.5b  -   Internet Access For a Fee.

2.5c  -   Provider Equipment.

2.5d  -   Customer Premises Equipment.

2.5e  -   Leasing an IP Address.

2.5f   -   Leasing a Dynamic IP Address.

2.5g  -   Leasing a Static IP Address.

2.5h  -   DNS – Another ISP Service.

2.6    -   Searching the Internet.

2.6a  -   Search Engine Providers.

2.6b  -   How do Search Engines Function?

2.6c  -   Using a Search Engine.

2.6d  -   Web Search Tips.

2.6e  -   Search Results in a Nutshell.

2.7    -   Internet Security and Privacy Concerns.

2.7a  -   What Devices are Usually Attacked?

2.7b  -   How do Hackers Attack Devices?

2.7c  -   Secure Your Operating System.

2.7d  -   Secure Your Files.

2.7e  -   Engage in Safe Browsing.

2.7f  -   Close Popup Windows Safely.

2.7g  -   Secure Your Computer System.

2.7h  -   Manage Cookies.

2.7i   -   Passwords and the Internet.

2.7j   -   Passwords and the Internet.

2.8    -   Other Internet Security Considerations.

2.9    -   Trojans, Viruses, and Worms.

2.9a  -   Trojans.

2.9b  -   Viruses.

2.9c  -   Macros.

2.9d  -   Worms.

2.9e  -   Phishing.

2.9f   -   E-mail Links.

2.9g  -   Hoaxes.

2.10   – Ethical Considerations of the Internet.

2.10a – Sharing Internet Connections with Neighbors.

2.10b – Downloading Music and Movies from the Internet.

2.10c – Copyright Infringement.

2.10d – Internet Databases.

2.10e – Truth or Lies?

2.11   – Everyone’s Online Today – Social Networking Sites.

2.12   – What is Privacy?

2.13   – What is Confidentiality?

2.14   – Federal Rules Emerge - HIPAA.

2.14a – HIPAA – Privacy and Security Rules.

2.15   – Free Online PHR Systems Readily Available.

2.15a – EHRs Used by Health Care Providers.

2.16   – EHR Security Q & A.

Suggested Readings 

1. Shelley GB, Vermaat ME. Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010.
2. Parsons JJ, Oja D. New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.
3. Evans A, Martin K, Poatsey MA. Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
Lecture(s)

1.  Internet, WWW, standardized communications, IP addressing, DNS, Domain Names, Connecting to the Internet, Service Providers.

comp4_unit2_Part01.ppt

2.  Internet Access, Equipment, Leasing IP addresses, DNS services, searching the Internet, Internet security and privacy, devices attacked
comp4_unit2_Part02.ppt

3. How hackers attack devices, securing the OS and files, safe browsing, popups, securing the system, cookies, passwords, who uses computer, other security considerations, trojans, viruses, worms, ethical considerations of the Internet.

comp4_unit2_Part03.ppt

4.  Continuation of discussion related to ethical considerations of the Internet; describes and defines privacy and confidentiality; defines HIPAA, personal health record (PHR) and electronic health record (EHR) systems and their use; raises and answers questions related to Internet and EHR data security.
comp4_unit2_Part04.ppt
Suggested Student Application Activities 
(may include discussion questions, exercises, projects, etc.)

Instructor Guidelines for Application Activities: 

1. For online classes: weekly discussion questions are very important as these reinforce student weekly reading and other homework assignments. It is recommended that at least one discussion question be posted each week with one required initial post no later than Wednesday of that week, followed by two additional posts no later than the end of the school week.

2. Students should be encouraged to do research using search engines on the Internet. Gaining the ability to locate, analyze, and synthesize information is critical to advancement in this field.

3. Students should be encouraged to work together whenever possible. When students work together, they often will explain concepts in novel ways.

Expected Outcomes for Student Activities:

1. Outcomes match the objectives for this unit’s study material.

2. Students learn how to locate relevant material and relate it in their own words.

3. Students learn how to work with others, arbitrating disagreements and continuing working relationships.

Unit Quiz Items 
comp4_unit2_quiz_questions.doc 
comp4_unit2_quiz_answer_key.doc

Quiz Instructions: quizzes can be open book/notes, but the time should be limited to approx. one minute per question.

Lab Simulations / Exercises

Recommended homework assignments for this unit:

1. Research the origins of the Internet and the World Wide Web. Why did scientists feel the need to create such a communication system? How did the University of Utah communicate with the other servers in California? Who were the major people involved and how did their training spawn the creation of the WWW?

Outcomes: Become more familiar with the fact that the Internet and the WWW are not the same thing and that the Internet spawned the WWW. Understand the “why” surrounding the creation of the Internet.

Objectives: A, B

2. Create a search phrase on a topic of interest to you and use at least four search engines to gather search results. Were the top 15 results the same for each engine? Why were they not exactly the same? How many documents, for each search engine, were returned for your search? Did you find what you were looking for? Be sure to use Boolean operators.

Outcomes: Become more familiar with a search engine, how they function, the use of Boolean terms, and various search engines.

Objectives: C

3. Why is the Internet insecure by its nature? List at least three things you do to secure your Internet actions. Also discuss your privacy concerns. What can you do to mitigate e-mail and Web surfing privacy invasion?

Outcomes: Gain a better understanding of Internet security and personal vulnerability, and e-mail considerations as this relates to security.

Objectives: D

4. What do you think about the ethical implications of the purchase and use of college research papers? Do you think this is ethical? Should students be able to do this? What effect does this have on education?

Outcomes: Develop personal ethics related to a current ethics topic.

Objectives: E

5. Locate at least three PHR applications not mentioned in this unit. List the major benefits and drawbacks of each along with pricing (when applicable). Create an account in one of the PHRs you reviewed. Was it easy to navigate? Did you feel like your data would be private and confidential? Is its provider subject to HIPAA?  Why or why not?

Outcomes: Become more familiar with PHRs and their base functionality. Understand differences between commercial and free applications. Differentiate between PHRs subject to HIPAA and those not subject to its rules.

Objectives: F
Additional Materials (may include videos, links to external resources, tutorials, diagrams/charts, etc.)

Name, description and full URL or file name, if applicable

Program needed to access materials (i.e. RealPlayer, etc.), if applicable

1. The history of the Internet: http://www.cs.ucla.edu/~lk/internet_history.html. 

2. Pests on Your PC - Viruses, Trojans & Worms (YouTube video by Symantec): http://www.youtube.com/watch?v=uvEz8dNilvo. 

3. Electronic Records - NJN News Healthwatch Report: http://www.youtube.com/watch?v=FGH1mPo3XGo. 
Unit 3 
Computer Hardware and Architecture
Learning Objectives 
By the end of this unit the student will be able to:

a. List the major elements of a computer (motherboard, CPU, I/O devices, memory, secondary storage, buses, expansion cards, ports, etc.).

b. Describe how data is stored in memory and in secondary storage.
c. Describe how data is represented in binary.
d. Describe the function of the CPU.
e. Describe how data is input/output from the computer.

f. Describe how a computer system works together.

g. Introduce specialized architectures and embedded systems used in healthcare settings.

Unit Topic(s):  

3.0    -   What is a computer?

3.1a  -   Computer hardware components.

3.1b  -   System components.

3.1c  -   Motherboard ports.

3.1d  -   Motherboard buses.

3.2    -   Device functionality.

3.2a  -   Input devices.

3.2b  -   Output devices.

3.3    -   Input/Output ports.

3.4    -   Storage devices.

3.4a  -   Primary storage.

3.4b  -   Secondary storage.

3.5    -   Data storage.

3.5a  -   Binary data storage.

3.5b  -   Data storage example.

3.5c  -   Data representation in memory.

3.5d  -   Data storage acronyms.

3.5e  -   Data addressing.

3.5f  -   Data storage reality check.

3.6    -   CPU functionality.

3.6a  -   CPU components.

3.6b  -   CPU execution.

3.6c  -   CPU performance.

3.6d  -   The evolving CPU.

3.7    -   Data vs. information.

3.8    -   Putting it all together.

3.9    -   Specialized health care CPUs.

      3.10  -   Unit summary.

Suggested Readings (using Vancouver citation style)
1. Shelley GB, Vermaat ME. Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010.
2. Parsons JJ, Oja D. New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.
3. Evans A, Martin K, Poatsey MA. Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
Lecture(s)

1.  Computer components including motherboard, CPU, RAM, buses, I/O ports, data storage.

comp4_unit3_Part01.ppt

2.  Binary concepts, CPU concepts, computer I/O, data addressing.
comp4_unit3_Part02.ppt

3.  BSoD, files, the OS, embedded OS, specialized CPUs.
comp4_unit3_Part03.ppt
Suggested Student Application Activities 
(may include discussion questions, exercises, projects, etc.)

Instructor Guidelines for Application Activities: 

4. For online classes: weekly discussion questions are very important as these reinforce student weekly reading and other homework assignments. It is recommended that at least one discussion question be posted each week with one required initial post no later than Wednesday of that week, followed by two additional posts no later than the end of the school week.

5. Students should be encouraged to do research using search engines on the Internet. Gaining the ability to locate, analyze, and synthesize information is critical to advancement in this field.

6. Students should be encouraged to work together whenever possible. When students work together, they often will explain concepts in novel ways.

Expected Outcomes for Student Activities:

4. Outcomes match the objectives for this unit’s study material.

5. Students learn how to locate relevant material and relate it in their own words.

6. Students learn how to work with others, arbitrating disagreements and continuing working relationships.

Unit Quiz Items (i.e. multiple choice, T/F, short answer) 
Quiz Instructions: quizzes can be open book/notes, but the time should be limited to approx. one minute per question.

Lab Simulations / Exercises

Recommended homework assignments for this unit:

1. Use a search engine to select a modern motherboard within a budget of $240. What CPUs are supported by this motherboard? How much RAM can be installed? What types of ports are found ‘on board’? Does it support IDE and SATA (why would you want one or the other)? What type of video card does the motherboard support? If you had an unlimited budget, would you select a different motherboard?  Why or why not? Be sure to provide complete answers to each question along with URLs to support your research.

Outcomes: Gain practical knowledge related to the major elements of a computer such as the motherboard, CPU, RAM, and hard disk types.
Objectives: A, D, F
2. Use a search engine to examine the origin of Boolean logic along with its implications related to the use of binary numbers in designing computers. What is Boolean logic? How did it influence the development of computer hardware and software? Has its application changed since its initial use in (approx.) 1940? How? What does "64-bit" or "32-bit" OS refer to? Be sure to provide complete answers to each question along with URLs to support your research.

Outcomes: Reinforce binary knowledge and relate its operation to Boolean logic; relate binary operations to understanding of how an OS can address more memory; understand the evolution of computer hardware and software and realize that not much has changed since 1940 (as this relates to hardware architecture) and that this is a major impediment to improving hardware and software integration.
Objectives: B, C, E, F
3. Use a search engine to conduct research on current CPUs. What is a, Intel Core Two Duo processor and how does it differ from an AMD Phenom II Six Core processor? With a budget of $225, would you be able to purchase a CPU to fit the needs of a gamer? How about an office worker? What is a process vs. a thread and how does this relate to CPU architecture? Be sure to provide complete answers to each question along with URLs to support your research.

Outcomes: Differentiate between different CPUs; understand what the term “core” represents; reinforce basic understanding of threading since this is an advanced programming concept.
Objectives: A, D, E, F
4. Use a search engine to investigate MRI, PET, and/or CT scanners. Why do these types of devices require special CPUs? What are CPU manufacturers doing to meet the demand of this growing market?

Outcomes: Become familiar with current happenings in the use of specialized CPUs as this relates to medical equipment. Understand that medical equipment needs are a major driver in CPU and hardware development.
Objectives: G
Additional Materials 
1. Computed Tomography (CT): Questions and Answers, http://www.cancer.gov/cancertopics/factsheet/Detection/CT, “Computed tomography (CT) is a diagnostic procedure that uses special x-ray equipment to obtain cross-sectional pictures of the body. The CT computer displays these pictures as detailed images of organs, bones, and other tissues. This procedure is also called CT scanning, computerized tomography, or computerized axial tomography (CAT).” U. S. National Institute of Health, National Cancer Institute, Online, 2010.
2. Wikipedia, “…a nuclear medicine imaging technique which produces a three-dimensional image or picture of functional processes in the body.” Online: http://en.wikipedia.org/wiki/Positron_emission_tomography, 2010.
3. Stephen Hawking, Wikipedia, http://en.wikipedia.org/wiki/Stephen_Hawking. “During a visit to the research centre CERN in Geneva in 1985, Hawking contracted pneumonia, which in his condition was life-threatening as it further restricted his already limited respiratory capacity. He had an emergency tracheotomy, and as a result lost what remained of his ability to speak. He has since used an electronic voice synthesizer to communicate.”
4. ASCII, http://en.wikipedia.org/wiki/ASCII, “ASCII includes definitions for 128 characters: 33 are non-printing control characters (now mostly obsolete) that affect how text and space is processed;[6] 94 are printable characters, and the space is considered an invisible graphic.[7] The most commonly used character encoding on the World Wide Web was US-ASCII[8] until December 2007, when it was surpassed by UTF-8.”.
5. Dr. John Atanasoff (ABC computer), http://en.wikipedia.org/wiki/Atanasoff-Berry_Computer. 
6. George Boole, inventor of Boolean Logic, http://en.wikipedia.org/wiki/George_Boole. 
7. Terabytes, http://en.wikipedia.org/wiki/Terabyte. “The U.S. Library of Congress Web Capture team has claimed that "As of February 2010, the Library has collected almost 160 terabytes of data.””
8. Biomedical Informatics, 3rd Edition, Shortliffe & Cimino, Springer Press, pp. 634-35. Chest X-ray consumes approx. 20 MB storage space.
9. Central Processing Unit, http://en.wikipedia.org/wiki/Central_processing_unit. 
10. Intel Embedded Community, “Roving Reporter: Medical Design Part 2: The Need for Speed and endurance, by JenniferH-Osm, dated April 13, 2010, Online: http://community.edc.intel.com/t5/Applications-Other-Blog/Roving-Reporter-Medical-Design-Part-2-The-need-for-speed-and/ba-p/2612. “In medical imaging, a picture is worth a thousand words and several gigabytes of data. MRI and CT scans, mass-spectrometry, phenotyping, and genetic studies generate hundreds of terabytes of data that must be processed and stored by powerful supercomputers, like the Intel Xeon-based SGI Altix UV being used to support the efforts of the Institute of Cancer Research in England. Companies that manufacture medical imaging equipment rely on embedded technology vendors to deliver high-performance components that won’t break down prematurely. This type of equipment (such as the GE Healthcare CT750 HD computed tomography scanner pictured below) requires massive computing power to manipulate data and project it as Picture Archive and Communication System (PACS)-level images for radiologists to read on high-definition displays, says Clayton Tucker, senior marketing manager at Emerson Network Power Embedded Computing, a Premier member of Intel® Embedded Alliance.”

Unit 4 
Application and system software

Learning Objectives 
By the end of this unit the student will be able to:

a. Define application vs. system software.
b. Give examples of application software and the elements that comprise them, focusing on healthcare systems.
c. Describe the functions of system software (OS), including file organization (file types, downloading, zipped files).
d. List different types/brands of Operating Systems
e. Explain the purpose and usage of file systems
Unit Topic(s):  
1.0 Application vs. System Software

2.0 Application Software

2.1 Forms of Application Software

2.2 Types of Application Software

2.3 Examples of Application Software

3.0 Components of Software

3.1 Hardware Needs

4.0 Installing and Uninstalling Software

5.0 Ethical Considerations of Software

6.0 System Software

6.1 Operating Systems

6.1a Functions of an Operating System

6.2 Utility Programs

6.3 Types of OS

6.3a Examples of OS

7.0 File Systems

7.1 Computer Files

7.2 File “Containers”

7.3 File Management Utilities

7.4 File System Implementation

7.5 Putting it all together

Suggested Readings (also contained in file comp4_unit4_bibliography.doc)

1. Shelley GB, Vermaat ME. Chapter 3: Application Software.  In: Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010.
2. Shelley GB, Vermaat ME. Chapter 8: Operating Systems and Utility Programs.  In: Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010.

3. Parsons JJ, Oja D. Chapter 3: Computer Software. In: New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.
4. Parsons JJ, Oja D. Chapter 4: Operating Systems and File Management. In: New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.

5. Evans A, Martin K, Poatsey MA. Chapter 4:  Application Software:  Programs That Let You Work and Play. In: Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
6. Evans A, Martin K, Poatsey MA. Chapter 5:  Using System Software: The Operating System, Utility Programs and File Management. In: Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
7. Morley Deborah, Parker Charles S.  Chapter 5:  Application Software.  In:  Understanding Computers Today and Tomorrow.  12th ed.  Boston:  Course Technology; 2010.

8. Morley Deborah, Parker Charles S.  Chapter 6:  System Software: Operating Systems and Utility Programs.  In:  Understanding Computers Today and Tomorrow.  12th ed.  Boston:  Course Technology; 2010.

9. Hard Disk Drive. Wikipedia [free encyclopedia on the Internet]. 2010 July 21; [cited 22 July 2010];  Available from: http://en.wikipedia.org/wiki/Hard_disk_drive.

10. Computer File. Wikipedia [free encyclopedia on the Internet]. 2010 July 2; [cited 22 July 2010];  Available from: http://en.wikipedia.org/wiki/Computer_file.

11. File Systems. Wikipedia [free encyclopedia on the Internet]. 2010 July 21; [cited 22 July 2010];  Available from:. http://en.wikipedia.org/wiki/File_system.

12. Chapter 17: Disk and File System Basics.  In Microsoft Technet Windows NT Workstation Resource Kit.  2010; [cited 22 July 2010]; Available from: http://technet.microsoft.com/en-us/library/cc750198.aspx.

13. OpenOffice.org:  The Free and Open Productivity Suite.  2010; [cited 22 July 2010]; Available from: http://www.openoffice.org/.

Lecture(s)

      1.   Application vs. System Software, Application Software

 comp4_unit4ab_lecture1.ppt
      2. 
Systems Software
    
comp4_unit4cd_lecture1.ppt 
      3.  File Systems  

comp4_unit4e_lecture1.ppt 

Suggested Student Application Activities 
Exercises
comp4_unit4_exercises.doc
comp4_unit4_exercisesOutcomes.doc
1. Download and install OpenOffice.  Compare the software to Microsoft Office.    In your opinion which product(s) are better in OpenOffice?  Which are better in Microsoft Office?  Why?  What would be the benefit of installing and using OpenOffice?  Of installing and using Microsoft Office?

Outcomes:  Become familiar with new application software; compare it to known software.  Explore the benefits of open source software.

Objective: b

2. Research the OS that’s running on your favorite handheld.  How does it differ from the full-fledged OS on your PC?

Outcomes: Explore components of OS; discover the difference between an OS that runs on a PC and one that runs on a handheld.

Objective: C

3. Explain why adding more memory to your computer can improve its performance.  Have you ever experienced this firsthand?

Outcomes:  Understand memory management and virtual memory.

Objective: C

4. Research the latest versions of Microsoft Windows and Mac OS X.  How are they similar?  How are they different?  Do you have a preference?

Outcomes:  Become familiar with two popular OS.  Compare components of OS.

Objective: C, D

5. Select two files systems (such as FAT and NTFS) and research them.  How are they similar?  How are they different?

Outcomes:  Understand file systems; explore different file system implementations.

Objective: E

Discussion Questions (also contained in files comp4_unit4_discussion.doc and comp4_unit4_discussionAnswers.doc)

1. Explain the difference between application software and system software.

System software is the software that directly interfaces with the hardware.  Application software runs on top of system software and provides functionality needed by the user.

Objective A

2. What types of application software would someone use at home?  At work?  

A home user might use applications such as spreadsheets, tax preparation software, image editing software, word processing software, etc.  At work, a user might use word processing software, spreadsheets, presentation software, project management software, etc.  If the user worked in graphics and multimedia, he/she may use image/photo editing software, video editing software, etc.

Objective B

3. When is it okay to install software that you didn’t pay for?  When is it not okay?  Give examples of software that’s free and software that you must purchase.

It is okay to install software that you got for free if it’s public domain software, freeware, shareware or open-source software.  If it’s packaged, copyrighted software, you need to purchase a license before installing it; it’s not ok to use someone else’s install disk.  Examples of software that are free are the Linux operating system,  openOffice, trial versions of packaged software.  Examples of software you need to purchase are Microsoft Office, Adobe Photoshop, etc.

Objective B

4. What is an operating system?  Why is it so important?

An operating system is software that coordinates all the activities of the hardware.  It serves as the interface between application software and hardware.  It is important because without the operating system, your computer would not work. 

Objective C

5. What are all the different system components that the operating system manages?

Devices, processes, resources, files, network, memory, security

Objective C

6. List at least 3 different brands of operating systems.

Windows, Mac OS X, Unix

Objective D

7. What is a file system?  Why do you need one?  How does the operating system interact with the file system?

A file system is a way of organizing files and data on secondary storage.  You need one so that you can store and retrieve data from storage.  The operating system is a layer between the application software and the file system.  The file system is a layer between the OS and the storage device.

Objective E
Unit Quiz Items 
comp4_unit4_quiz.doc

comp4_unit4_quizAnswers.doc
Additional Materials
1. Windows Embedded Web site, http://www.microsoft.com/windowsembedded/en-us/default.mspx. 
2. Wikipedia, Medical untrasonography, “Orthogonal planes of a 3 dimensional sonographic volume with transverse and coronal measurements for estimating foetal cranial volume.” Online: http://en.wikipedia.org/wiki/Medical_ultrasonography, 2010.
3. SonoSite, Inc., M-Turbo Portable Ultrasound, ultrasound device, http://www.microsoft.com/windowsembedded/en-us/about/casestudies/m-turbo.mspx. 

Unit 5
Overview of programming languages, including basic programming concepts

Learning Objectives

By the end of this unit the student will be able to:

a. Define the purpose of programming languages.

b. Define the different types of programming languages.

c. Explain the continuum of programming languages from machine code and assembly languages through scripting languages and high level structured programming languages..

d. Explain the compiling and interpretation process for computer programs.

e. Use the following components of programming languages to build a simple program: variables, loops and conditional statements.

f. Introduce additional programming concepts such as objects and modularity.

Unit Topic(s):

1.0 Component 4: Introduction to Information and Computer Science

1.1 Topics In This Unit

2.0 Topic I, The Purpose of Programming Languages

2.1 Application Software

2.2 Operating System Software

3.0 Topic II, What are the different Programming Languages, from Machine Code to

    High-level Structured Programming Languages?

3.1 Categories of Programming Languages

3.2 Why so many different languages?

3.3 Some Languages Specifically Designated for Health Care

4.0 Topic III, Software Development Life Cycle and Compilation/Interpretation

4.1 The Software Development Life Cycle (SDLC)

4.2 The Logic Solution, Software Design/Software Engineering

4.2a Example Pseudocode

4.2b Some Graphical Tool Solutions

4.3 VBA Code I

4.4 The Program Language Solution

4.5 Translation Into Machine Code

4.6 Errors Detected During Translation to Machine Code

4.7 Testing Doesn’t Catch All Errors

4.8 Software Cannot Catch All Errors

5.0 Topic IV, Components of a Programming Language

5.1 Storage of Data

5.2 Data Type

5.3 Constants

5.4 Categories of Source Code

5.5 VBA Code II

5.6 Logic Constructs

5.6a Sequence

5.6b Alternation (Selection, IF-THEN-ELSE)

5.6c Simple Alternation

5.6d Other Forms of Alternation

5.6e Iteration (Repetition, Looping, Do loops)

5.7 Problem Statement

5.7a Pseudocode Solution Involving Alternation and Iteration

5.7b Example Code Showing Alternation and Iteration (VBA code III)

5.8 Concurrency

5.9 Recursion

6.0 Topic 5, Additional Programming Concepts

6.1 Modularity

6.2 Modularizing for Cohesive Code (VBA code IV)

6.3 Example Code (VBA code V) Showing Modularity and Strong Cohesion 

6.4 Structured Design

6.5 Conditional and Unconditional Branching

6.6 Object Oriented Programming

6.6a OOP Language Characteristics 

6.6b Classes

6.6c Examples of Classes

6.6d Instantiation

6.6e Objects, Attributes and Methods

6.6f An Example Object

6.6g Example Object Code (VBA code VI)

6.7 Summary

6.8 Bibliography

Suggested Readings 
1. Shelley GB, Vermaat ME. Chapter 13: Programming Languages and Program Development.  In: Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010.

8. Parsons JJ, Oja D. Chapter 12: Computer Programming. In: New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.

9. Evans A, Martin K, Poatsey MA. Chapter 10:  Behind the Scenes: Building Applications. In: Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.

10. Harriger Alka, Lisack Susan, Gotwals John, Lutes Kyle.  Computer Programming with Visual Basic 6  1st ed.  Indianapolis:  QUE E&T; 1999.

11. Morley Deborah, Parker Charles S.  Chapter 6:  System Software: Operating Systems and Utility Programs.  In:  Understanding Computers Today and Tomorrow.  12th ed.  Boston:  Course Technology; 2010.

12. Higgens David.  Designing Structured Programs. 1st ed. Englewood Cliffs, NJ:  PrenticeHall; 1983.

13. Robertson Lesley.  Simple Program Design.  3rd ed.  Boston:  Course Technology; 2000.

14. Fowler Martin, Scott Kendall. UML Distilled 2nd ed. Boston, Addison-Wesley; 2000.

15. Eliens Anton, Principles of Object-Oriented Software Development 1st ed.   Boston, Addison-Wesley; 1995.
16. LevensonN, Turner CS. An Investigation of the Therac-25 Accidents. IEEE Computer. 1993 July;26(7):18-41
17. Wikipedia: The Free Encyclopedia. London AmbulanceService [homepage on the Internet]. WikimediaFoundation, Inc.; [updated 2010 May 11; cited 2010 June 30]. Available from: http://www.wikipedia.org/
18. Baker ML. Health Tech Advance Can Lead to Errors [homepage on the Internet]. 28 East 28th Street New York, NY:  eWeek; [updated 2005 March 8; cited 2010 June 30]. Available from: http://www.eweek.com/c/a/Health-Care-IT/Health-Tech-Advance-Can-Lead-to-Errors/
19. Ash SA, Berg M, CoieraE. Some Unintended consequences of Information Technology in Health Care: The Nature of  Patient Care Information System-related Errors. JAMIA. 2007 Oct 27;11(2):104-112
20. U.S. Department of Health and Human Services, Agency for Healthcare Research and quality. Elderly/Long-Term Care: Computerized Decision Making Systems Improve Physician Prescribing for Long-Term-Care Residents [homepage on the Internet]. Rockville, MD. U.S. Gov. [updated 2010 Jan; cited 2010 June 30]. Available from: http://www.ahrq.gov/research/jan10/0110RA17.htm
21. Allison C. Code Capsules: Control Structures [homepage on the Internet]. Cyberspace: Fresh Sources; [updated 1994 June; cited 2010 June 30]. Available from: http://www.freshsources.com/19940125.HTM
22. KozenD, Tseng WD, Department of Computer Science, Cornell Univ. The Böhm-Jacopini Theorem is False, Propositionally [homepage on the Internet]. Ithaca, New York: Pub. By Authors; [updated 2008 May 21; cited 2010 June 30]. Available from: www.cs.cornell.edu/~kozen/papers/BohmJacopini.pdf
Lecture(s)

1.0 Purpose of the different types of programming languages, software development life cycle, compilation and interpretation.

Component4Unit5PartI.ppt

2.0 Errors, testing, components of programming languages and storage.

Component4Unit5PartII.ppt

3.0 Data type, constants, categories of source code, logic constructs: Sequence and Alternation.

Component4Unit5PartIII.ppt

4.0 Logic constructs: Iteration, Concurrency and Recursion.

Component4Unit5PartIV.ppt

5.0 Modularity, cohesive code, Structured code and Object-oriented

 programming.


Component4UnitPartV.ppt

6.0 Instantiation, objects, attributes, methods, summary and bibliography.

Component4Unit5PartVI.ppt

Suggested Student Application Activities

Exercises (also contained in files Component4Unit5Exercises.doc and  Component4Unit5ExercisesWAns.doc)

1. Assign a research paper to report on a computer language. Include what it is used for, what generation and category the language fits into. Is the language compiled or interpreted? Where and who created it?  What year was it created in? 

Outcomes: Become aware of a computer language and how it fits into the historical development of computer languages. 

Objectives: A

Answer: Will vary

2. Design and write a computer program that outputs the sentence “Hello world” using VBA. 

Outcomes: Become aware of how important it is to design software. Become aware of programming environments and how to write code. Learn how to compile software code. 

See how software can be used to accomplish tasks on the computer.

Objectives: E

Answer:  Note: this exercise will require some knowledge of VBA by the instructor. 

VBA code consists of the following.



Private Sub CommandButton1_Click()

    


Label1.Caption = "Hello world!"

End Sub

Screen will look something like the following when it is done.

[image: image1.png]UserForm1|

Hello world:





3. Use a spreadsheet to sum up some values into another cell then count the number of cells added together and divide that number into the sum to obtain the average. Place the average into a new cell. Have students answer the question of how the cells relate to values obtained in a program. 

Outcomes: Reinforce the relationship between memory locations and data. Give the student a program-like experience. 

Objectives: E

Answer: Done two different ways (there will probably be a number of ways that the students will do this problem.


	
	
	
	
	
	Sum
	Count
	Average

	5
	8
	12
	11
	4
	40
	5
	8

	
	
	
	
	
	
	
	

	5
	8
	12
	11
	4
	
	
	8


The first row with an answer above used the ∑ menu option to calculate the sum,

 count and average columns.

The second row with an answer above used the following hand-entered formula for the average.

=(A4+B4+C4+D4+E4)/COUNT(A4:E4)

4. Have several sets of files with the same filename of extension and have the students organize them into folders on the hard drive using an operating system utility. 

Outcomes: Students who have used the operating system before become aware that common functions that may have been taken for granted are actually part of the operating system functions. Students who may not be as familiar with the operating system learn how useful it can be.

Objectives: A

Answers: Instructor needs to create and furnish the files.

5. Assign students to research an EHR or some other medical system software. Have them report about its functions and features. Also, report about reviews of the system.

Outcomes: Students with little background with medical software will learn more about software specific to the medical industry. 


Objectives: A


Answer: Will vary

6. Have students write a step-by-step process describing how to tie their shoe laces starting with both shoes on their feet, but untied. One rule is that they cannot look at their shoes while they write the instructions. Have each student give their instructions to another student in the class (on-line students can email their instructions to the next student in the class in alphabetical order and the last student can email to the first). Have the student receiving the instructions untie their shoes and then try to tie them by following the instructions exactly as written. It is important that students do not superimpose their own understanding of how to tie their shoes, but rather do exactly whatever the instructions say.

Outcomes: Students learn how difficult it is to write correct instructions. Students learn that computers carry out instructions as written and cannot interpret the writer’s intentions. 

Objectives: E

Answer: Will vary

7. Have students report to the originator of the shoe tying instructions in #6 what is wrong with their instructions (via email for on-line students) and have the originator of the instructions try to fix their instructions based on the critique. After the instructions are fixed have the originator of the instructions email them back to the critiquing student and have them try again to tie their shoes using the revised instructions. 

Outcomes: Students learn how difficult it is to describe what they need and how difficult it is to understand someone who is trying to tell you what they need. An awareness of problems in communication can make students listen more attentively to user’s needs. 

Objectives: E

Answer: will vary

8. Have students take the shoe tying instructions written in #6 and separate the instructions into subtasks with module name statements and end module statements as in pseudocode.

Outcomes: Students learn about how to subset code into a modular solution. 

Objectives: E

Answer: Will vary

9. Have students design a solution in pseudocode for the following announcement about student tuition. Students should use various alternation statements in their solution.

The Board of directors for a college has approved an increase for tuition rates

effective summer term with the provision that they will increase further for

fall term if a May tax base doesn't pass. The new summer tuition rates are as follows: 1 to 9 Credit Hours, $23.50 per credit hour for residents of the college district; $47.50 per credit hour for out-of-district, in-state residents; $75 per credit hour for out-of-state residents. 10 to 19 Credit Hours, $225, in-district; $475, out-of-district; $75 per credit hour, out-of-state. 20 or More Credit Hours, $225 plus $23.50 for each credit hour more than 19, in-district students; $475 plus $47.50 per credit hour over 19, out-of-district; $75 per credit hour, out-of-state.
Outcomes: Students learn how to employ the alternation logic construct to solve a problem.

Objectives:  E

Answer: 
CostOfCollege module

If DistrictResident

If CreditHours < 10

Tuition = CreditHours * 23.5

ElseIf CreditHours < 20

Tuition = 225

Else

Tuition = 225 + 23.5 * (CreditHours –19)

EndIf

ElseIf InStateResident

If CreditHours < 10

Tuition = CreditHours * 47.5

ElseIf CreditHours < 20

Tuition = 475

Else

Tuition = 475 + 47.5 * (CreditHours –19)

EndIf

ElseIf OutOfStateResident

Tuition = CreditHouors * 75

EndIf

End module

10. Have students design a solution in pseudocode for processing a transaction file of patient payments. The disk file has the following data: patient name, patient account ID, payment amount and account balance. The code should process all the transactions in the file by subtracting the payment amount from the account balance to obtain a new account balance. The patient name, ID and new account balance should be output. Also have students answer the question of what will happen in their solution if the payment amount is more than the account balance. Assuming that their code doesn’t process this situation properly (account balance becomes negative), have students troubleshoot the problem and try to fix the code. This can be done in groups (on-line students can use a chat session or a discussion board). 

PatientPayments module


Open file

End module

Outcomes: Students learn how to employ the iteration logic construct to solve a problem. Students learn how to troubleshoot logic errors and work in teams. 

Objectives: E

Answer: Will vary but here is an example.

PatientPayments module




Open file




Do pre-test Until EOF





Input PatientName, PatientID, PayAmt, AcctBal





AcctBal = AcctBal – PayAmt





Output PatientName, PatientID, AcctBal




End pre-test

End module

One way to fix the over payment problem follows, but answers will vary. The following doesn’t address outputting the overpayment.

PatientPayments module




Open file




Do pre-test Until EOF





Input PatientName, PatientID, PayAmt, AcctBal





If PayAmt > AcctBal






AcctBal = 0






AmtToReturnToPatient = PayAmt – AcctBal





Else






AcctBal = AcctBal – PayAmt





End If





Output PatientName, PatientID, AcctBal




End pre-test

End module

11. Have students design a solution in pseudocode for swallowing a pill. Have them translate the solution into a flowchart. Have them write about which tool they like the best and why? Which tool do they think would be the easiest to learn? 

Outcomes: Students learn how to use a graphical design tool. Students can see that some tools are better for their learning style than others. 

Objectives: E

Answer: Will vary

Discussion Questions (also contained in file:  Component4Unit5DiscussionQuest.doc)     

1. Do you think that programming will improve or harm the care of patients? Why?

2. Will the cost of health care dramatically go up due to programming in the health care industry? Will it be worth any extra cost?

3. Who will pay for the new EHR systems (systems that have a lot of programming code in them) being installed around the country?

4. MUMPS, the programming used in the health care industry is a procedural language. Do you think that an OOP language should be used instead? 

5. Of the following programming languages, which language do you think would be the best to study for the filed of Health Informatics: VB.Net for desktop and some Web applications, Java for web applications, Ruby on Rails for database applications, C++ for backend server work, MUMPS for EHR development?

6. Other than in programming do you think the Software Development Life Cycle (SDLC) can be used to help in other environments? How/where?

7. What would be a nice function to add to Operating systems?

8. Why do you think that it takes only three logic constructs to solve almost (if not all) of the business, scientific/math and health care problems? 

9. Since computers are programmed to handle many health care needs today, do you see a time when all health care will be handled by programmed computers? If not, where do you think the line will be drawn between computer interpretations and human interpretations of health care?

10. What kinds of penalties should be administered to a company/person that/who makes a mistake in programming that results in human death?

Unit Quiz Items 
Component4Unit5MultChoiceQuest.doc

Component4Unit5MultChoiceQuestWithAns.doc
Unit 6
Databases and SQL

Learning Objectives 
By the end of this unit the student will be able to:

a. Define and describe the purpose of databases.

b. Define a relational database.

c. Describe the SQL querying language.

d. Define the basic data operations for databases and how to implement them in SQL, including data modeling and normalization .

e. Design a simple relational database.

f. Create simple querying statements for the database.

Unit Topic(s):  
1.0  The definition and purpose of databases

2.0  Relational databases

3.0  The SQL querying language

4.0  Data operations for databases

5.0  Designing a database

6.0  Examples of querying statements for databases

Suggested Readings:

1. Shelley GB, Vermaat ME. Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010.
2. Parsons JJ, Oja D. New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.
3. Evans A, Martin K, Poatsey MA. Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
4. Kronke D. Database processing, fundamentals, design, and implementation. 10th ed. New Jersey: Pearson Prentis Hall; 2006.
5. Gillenson ML. Fundamentals of database management systems. 1st ed.  Wiley; 2005.
6. Watson RT. Data management, databases and organizations. 1st ed. Wiley; 2004.
Lectures

1.0 
Database definition


comp4_unit6a_lecture_slides.ppt

2.0
Relational databases


comp4_unit6b_lecture_slides.ppt

3.0
SQL


comp4_unit6c_lecture_slides.ppt

4.0  
Example database


comp4_unit6d_lecture_slides.ppt

5.0
Data operations

comp4_unit6e_lecture_slides.ppt

6.0
Example SQL


comp4_unit6f_lecture_slides.ppt

Suggested Student Application Activities

Discussion Questions

1. Have students discuss in groups what they could do with valuables in their homes, assuming that someone has already broken in, to make their valuables safer from theft. After a class list has been compiled of these methods, have students discuss which of the ways might have a counterpart measure in database security.
Hide valuables in a place where they would not be found easily

Put valuables in a safe


By making access to data more difficult or impossible without passwords or permissions data would be safer.

Put ID numbers on the valuables


By tracing ID information that might identify the intruder.

Take pictures of valuables for identification purposes later


Keep a record of what data, if any the intruder obtains access to

Have motion camera record images of the intruder
2. Assume that an incorrect value for a patient’s blood pressure has been entered into a database. Have students discuss what problems this might present to the patient’s care. Discuss what could be done to prevent this from happening at the data entry stage. Assuming it wasn’t prevented at data entry; discuss what could be done if anything to detect this error after the data has been stored in the database. 
Patient may be given medication that they do not need.

Place a range limit on the data being entered that includes only acceptable values

An SQL statement could be executed to look for values that do not fall within acceptable values. 

An SQL statement could be written to compare the value with the patient’s average value (if it is known) and if it is too high/low have a report generated.
3. How do you think that the use of databases has improved and/or harmed patient care?

Improved: Having detailed information from a database can improve patient care because trends can be recognized.

Research on data within a database can bring out information that may help in the treatment of disease

Harm: Database information is quickly available to many health care professionals. If a mistake is entered into the database, someone may take action on the data that could harm the patient.

4. What will happen to the cost of health care due to the expanded use of database centered EHRs in the health care industry? If the cost increases will it be worth any additional cost?
Answers will vary. This is a question about what will happen in the future. It could go up because of the added cost of purchasing an EHR system and the added cost of maintenance of the software and because of upgrades of the system. 

It could go down because fewer mistakes will be made, or because there will be less time spent copying records.

Answers will vary. Having patient records easily available will result in better patient care and thus it will be worth the cost. 

The cost will drive up the cost of health care and health insurance thus putting health insurance out of reach for more people.
5. Who will pay for the new database centered EHR systems being installed around the country? Who should pay? Why?
Answers will vary. Tax payers will pay for it. They should because it is too much for anyone to pay otherwise. Tax payers shouldn’t pay because we already pay high taxes. People who need health care should pay, not healthy people.
6. What types of questions can be answered by SQL queries against an EHR database that will help improve health care. Think of examples where a query’s result could prove beneficial to a patient’s care.
Many questions could be answered. Just one example would be: Is this patients white blood count too high? 
7. Of the following examples which do you think will be of the most use in the field of Health Informatics? A large sophisticated database with millions to billions of pieces of data or a smaller less sophisticated database with hundreds to thousands of pieces of data? Why? Will the database that you didn’t choose be of any use at all?
Research demands large amounts of data. With small amounts of data results can be skewed. 

Small databases can be very useful for applications where there isn’t a lot of data or if the data is of less importance. 
8. Other than in database design do you think the Database Development Life Cycle (DDLC) can be used to help in other environments? How/where?
Answers will vary. Parts (if not the entire life cycle) of the life cycle can be used for any project that someone undertakes. In the purchase of an automobile, you could gather specifications (what do you need the car for), you could test drive various cars, and finally make the purchase that tested out with the highest rating.
9. A nurse has asked if a certain symptom that she has noted on the hospital floor has occurred elsewhere in the hospital. Who should be involved to find this answer? How will an answer be found for the nurse? Assuming that there have been other occurrences of the symptom what kinds of data might be of use to the nurse and doctors for these patients?
The health Informatics professional would be involved in writing SQL to find the answer to the nurse’s question. Other data related to patients who indicate these symptoms could be of use, diet, age, gender, address, etc. 
10. Would a database be useful in a clinician support system? If so, in what way(s)?
Problems with medications could be determined through a check of all medications that the patient is on with the database storing known medication side or synergistic effects.
11. Currently many clinicians are forgoing hands-on physical exams in favor of machine and lab tests with database stored results and expert systems support in interpretation of the data. Is this the way for the future in your estimation? Will it result in fewer misdiagnoses? Will it increase or decrease the cost of health care?
Answers will vary. Hands on physical exams can catch illnesses that tests may not. There will be a tendency for clinicians to less hands-on exams as more technology becomes available. It may contribute to more misdiagnoses. It will increase health care due to the expensive equipment needed for such tests.
12. What kind of penalty should be administered to a health informatics professional that makes a mistake in writing an SQL statement that results in human death?
Answers will vary. The intent of this discussion is not to answer the question, but to make the students aware of the importance of their work.

Exercises

1. Assign a research paper to report on a news story that involves a database security breach. 

Outcomes: Become aware of a database security problems and the importance of security.  

Objectives: A

Answer: Will vary

2. Design a small database using a Crow’s Foot diagram that can be used by UpTown Medical Center Hospital. The hospital needs a database to keep track of patient’s diets. Patients have a hospital ID number issued to them that is on a wristband that is attached to them upon admittance to the hospital that uniquely identifies them to the hospital staff. The hospital needs to keep track of the following information that pertains to the patient:  the room number that the patient is in, the patient’s name, the patient’s address, the patient’s phone number and the patient’s diet (low sodium, low cholesterol, low cal, low fat, low carb, …). The patient’s diet can be any one of the pre-prepared diets, but it cannot be more than one of the diets.  The coming week’s menus for each diet plan needs to be in the database so that a nurse can bring up the week’s menus in the patient’s room to let the patient know what they will be eating for the coming week.

First draw the Crow’s foot without keys and cardinality. 

More advanced: Add the keys and cardinality 

Outcomes:  Able to design a small database.

Objectives: D

Answer (without keys or cardinality):  


Answer (with keys and cardinality):  

3. After students have individually designed the database in exercise 2 above, have them work in teams to resolve differences and errors in their individual designs and agree on one design for the group to present to the class for critiquing.

Outcomes: The student will be able to work in groups to troubleshoot and compromise to achieve a result that has been critiqued by a team. 


Objectives: D


Answer: Will vary

4. Using the data model developed for exercise 2, write an SQL statement that will return a patient’s phone number given a Hospital ID of “48567322DIA”. 

Outcomes: The student will be able to write a simple query against a single table in a database. 

Objectives: F
Answer: 

SELECT PatntPhone




FROM PATIENT




WHERE PatntHospID = “48567322DIA”;

Note: While Microsoft SQL Server doesn’t require a semicolon at the end of a SQL statement Oracle does and most industry standards require it. Depending on how the database defaults were established at install time, quotes around literal values may be apostrophes (‘).
5. Using the data model developed for exercise 2, write an SQL statement that will find this coming Wednesday’s menu given a patient’s hospital ID of “48567322DIA”.

Outcomes: The student will be able to write a JOIN or subquery against multiple tables.

Objectives: F
Answer: 

SELECT DIETPLAN.WedMenu




FROM DIETPLAN 




WHERE DIETPLAN.DietName = 

(SELECT PATIENT.DietName


FROM PATIENT 


WHERE PATIENT.PatntHospID = “48567322DIA”);




OR




SELECT DIETPLAN.WedMenu





FROM DIETPLAN  JOIN PATIENT 





WHERE DIETPLAN.DietName = PATIENT.DietName AND






PATIENT.PatntHospID = “48567322DIA”;

Note: Where DIETPLAN.DietName = PATIENT.DietName will connect the two tables via the primary to foreign key relationship such that we will only be looking rows where the diet name from one table is equal to the diet name in the other table (otherwise we would be looking at many more rows that would include rows where the diet plans do not match).
6. Have the students place all the data in one table for the problem stated in exercise 2 and then have them try to write the SQL statements in problem 5. Are there difficulties? What happens when you try to delete a row from this table? What happens when you attempt to insert a row for a new patient where the diet plan has yet to be determined? 

Outcomes: The student is able to understand how a good design of a database makes it easier to write SQL and why deletion and insertion anomalies cause problems with the data in a database.

Objectives: D

Answer: Students should find that anomalies occur.

7. Design a small database using a Crow’s Foot diagram that can be used by Lackluster Silverware Company. They need a database that keeps track of their inventory of silverware. They have 15 patterns of silverware that have pattern names and a pattern number. Each pattern is sold with up to five different box sets. The sets vary as to the number of pieces of silverware and the kinds of silverware. Some have fewer place settings some have large salad forks and spoons etc. Each set has its own name.  The names of the sets within each pattern are the same names (Example: “Family Pack” is a set name for several patterns). Each box set can be purchased in a silver alloy or stainless steel editions.  The user needs to know the quantity in stock of each boxed set in either silver alloy or stainless steel.

Optional Challenge: Determine the primary and foreign keys and the cardinality between entities.

Outcomes: Able to design a small database.

Objectives: D

Answer:  


Optional Challenge Answer:


Note: 
Attributes PatternNumber and SetName in BOXEDSET table constitute a composite primary key. Attributes PatternName, SetName and MetalType are a composite primary key of METAL table. The primary key PatternNumber is shared with the BOXEDSET and METAL tables. The primary key SetName is shared with the METAL table. When there are more than two tables with shared primary keys like this it is sometimes called a grandparent to parent to child relationship. 

8. After students have individually designed the database in exercise 7 above, have them work in teams to resolve differences and errors in their individual designs and agree on one design for the group to present to the class for critiquing.

Outcomes: The student will be able to work in groups to troubleshoot and compromise to achieve a result that has been critiqued by a team. 


Objectives: D


Answer: Will vary

9. Using the data model developed for exercise 7,  write an SQL statement that will return the name of a pattern for the pattern number “88413”. 

Outcomes: The student will be able to write a simple query against a single table in a database. 

Objectives: F
Answer: 

SELECT PatternName 




FROM PATTERN




WHERE PatternNumber = “88413”;

10. Using the data model developed for exercise 7, write an SQL statement that will find the number of silver “Family pack” (set name) boxed sets of the “Farmington” (pattern number 458) pattern that are in stock. 
Outcomes: The student will be able to write a multi-conditional test WHERE clause.

Objectives: F

Answers: 

SELECT Metal.InStockCount




FROM METAL




WHERE PatternNumber = “458” AND





SetName = “Family pack”




MetalType = “Silver”;

Note: Students at first may think that they need to use a subquery or a JOIN.
11. Have the students place all the data in one table for the problem stated in exercise 7 and then have them try to write the SQL statements in problem 10. Are there difficulties? What happens when you try to delete a row from this table? What happens when you attempt to insert a row for a new pattern where the boxed sets are yet determined? 

Outcomes: The student is able to understand how a good design of a database makes it easier to write SQL and why deletion and insertion anomalies cause problems with the data in a database.

Objectives: D

Answer: Will vary

12. Design a small database using a Crow’s Foot diagram that can be used by DownTown Medical Center Hospital. The hospital needs a database to keep track of patients. Patients have a hospital ID number issued to them that is on a wristband attached to them upon admittance to the hospital. The hospital needs to keep track of the following information that pertains to the patient: patient name and address and phone, the medications that the patient is taking along with the dosage, the patient’s clinician information including the clinician’s name, ID number, type of practice and their phone number.

Optional Challenge: Determine the primary and foreign keys and the cardinality between entities.

Outcomes:  Able to design a small database.

Objectives: D


Answer:  

Optional Challenge Answer (part I):

Note:
A medication can be taken by more than one patient and a patient can be taking more than one medication. A patient can have more than one specialized clinician and a clinician can have more than one patient. Thus the relationships are many-to-many. A many-to-many relationship can be shown in the Crow’s Foot ER-diagram data model when it is being developed, but must be broken up when the design is implemented. 

Solution with many-to-many relationships broken up (part II):


Note:  MEDPATIENTINTRSCTNTBL and CLINICIANPATIENTINTRSCTNTBL are tables without any attributes of their own. The only purpose of these tables is to break up the many-to-many relationships between the other entities/tables. Although it isn’t necessary to show these tables in the design, some people do show them in the ER-diagram. In any case they must exist in the implementation of the database. Many-to-many relationships are not allowed in the database. The primary keys of these two intersection tables (as they are called) is a composite primary key made up  of the primary keys of the two tables that they are joining together. Thus the composite key primary key attributes are also foreign keys to the intersection table.

13. After students have individually designed the database in exercise 12 above, have them work in teams to resolve differences and errors in their individual designs and agree on one design for the group to present to the class for critiquing.

Outcomes: The student will be able to work in groups to troubleshoot and compromise to achieve a result that has been critiqued by a team. 


Objectives: D


Answer: Will vary

14. Using the data model developed for exercise 12, write an SQL statement that will return a clinician’s type of practice given a clinician ID of “7774325”. 

Outcomes: The student will be able to write a simple query against a single table in a database. 

Objectives: F

Answer: 

SELECT CLINICIANS.TypePractice




FROM CLINICIANS




WHERE ClinicianID = “7774325”;

15. Using the data model developed for exercise 12, write an SQL statement that will find the clinician’s phone number given a patient’s hospital ID of “33321DIA”.

Outcomes: The student will be able to write a join or subquery against multiple tables.

Objectives: F

Answers:

SELECT CLINICIANS.Phone




FROM CLINICIANS




WHERE CLINICIANS.ClinicianID = 





(SELECT CLINICIANPATIENTINTRSCTNTBL. ClinicianID 





FROM CLINICIANPATIENTINTRSCTNTBL




WHERE CLINICIANPATIENTINTRSCTNTBL.HospID =








“33321DIA”;


OR




SELECT CLINICIANS.Phone




FROM CLINICIANS JOIN CLINICIANPATIENTINTRSCTNTBL



WHERE CLINICIANS.ClinicianID = 





CLINICIANPATIENTINTRSCTNTBL. ClinicianID AND





CLINICIANPATIENTINTRSCTNTBL.HospID =








“33321DIA”;

16. Have the students place all the data in one table for the problem stated in exercise 12 and then have them try to write the SQL statements in problem 15. Are there difficulties? What happens when you try to delete a row from this table? What happens when you attempt to insert a row for a new patient where the medications and clinician are not yet known? 

Outcomes: The student is able to understand how a good design of a database makes it easier to write SQL and why deletion and insertion anomalies cause problems with the data in a database.

Objectives: D
Answer: Will vary
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Unit 7 
Networks and Networking
Learning Objectives 
By the end of this unit the student will be able to:

a) List and describe the various types of network communications and network addressing.
b) List and define the different types of networks.
c) Describe different network topologies.
d) List and describe different network standards and protocols.
e) Describe wireless communication.
f) List and describe network hardware.
Unit Topic(s):  

7.0    -   What is a network?

7.1a  -   A modern network example.

7.1b  -   Why networks.

7.1c  -   Networks decrease cost.

7.2    -   Networks serve customers.

7.2a  -   How devices connect to a network.

7.2b  -   Wired vs. wireless networks.

7.2c  -   It’s all about speed (bandwidth vs. throughput).

7.2d  -   Service providers and you.

7.3    -   Connecting to the Internet.

7.3a  -   Leasing an IP address.

7.3b  -   Leasing a dynamic IP Address.

7.3c  -   Leasing a static IP address.

7.4    -   IP addressing basics.

7.4a  -   IP address versions (IPv4 and IPv6).

7.5    -   LANs use more than IP addressing

7.5a  -   MAC address example.

7.5b  -   How to obtain an IP address.

7.6    -   Domain names.

7.6a  -   What is a domain name?

7.6b  -   DNS.

7.7    -   Network types.

7.8    -   Network topologies.

7.9    -   Network standards and protocols.

7.10  -   Wireless communications.

7.11  -   Networking logical models.

7.12  -   The OSI model.

Suggested Readings 
Please see the document named comp4_unit7_bibliography.doc for a this unit’s bibliography.

1. Shelley GB, Vermaat ME. Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010.
2. Parsons JJ, Oja D. New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.
3. Evans A, Martin K, Poatsey MA. Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
Lecture(s)

1.  – Understand the history of networks and their evolution; list and describe the various types of network communications.
comp4_unit7a_lecture_slides.ppt

2.  – List and describe the various forms of network addressing. 

comp4_unit7b_lecture_slides.ppt

3.  – List and define the different types of networks; describe different network topologies; list and describe different network standards and protocols.
comp4_unit7c_lecture_slides.ppt

4.  – Describe wireless communication.
comp4_unit7d_lecture_slides.ppt

5.  – List and describe network hardware.
comp4_unit7e_lecture_slides.ppt
Suggested Student Application Activities 
Recommended discussion questions and answers can be found in the documents named comp4_unit7_discussion.doc and comp4_unit7_discussion_answer_key.doc respectively.

Instructor Guidelines for Application Activities: 

1. For online classes: weekly discussion questions are very important as these reinforce student weekly reading and other homework assignments. It is recommended that at least one discussion question be posted each week with one required initial post no later than Wednesday of that week, followed by two additional posts no later than the end of the school week.

2. Students should be encouraged to do research using search engines on the Internet. Gaining the ability to locate, analyze, and synthesize information is critical to advancement in this field.

3. Students should be encouraged to work together whenever possible. When students work together, they often will explain concepts in novel ways.

Expected Outcomes for Student Activities:

1. Outcomes match the objectives for this unit’s study material.

2. Students learn how to locate relevant material and relate it in their own words.

3. Students learn how to work with others, arbitrating disagreements and continuing working relationships.

Unit Quiz Items 
Quiz Instructions: quizzes can be open book/notes, but the time should be limited to approx. one minute per question. 

Please see the documents named comp4_unit7_quiz_and_answers.doc and comp4_unit7_quiz_without_answers.doc to access quiz questions and answers.
Lab Simulations / Exercises

Recommended homework assignments and answer key for this unit can be found in the files named comp4_unit7_exercises.doc and comp4_unit7_exercises_outcomes.doc.

Additional Materials 
Please see the document named comp4_unit7_additionalMaterial.doc for additional materials related to this unit.
Unit 8

Security

Learning Objectives 
By the end of this unit the student will be able to:

a.
List and describe common security concerns (viruses, worms, etc.).
b.
Describe safeguards against common security concerns, including firewalls, encryption, virus protection software and patterns, programming for security, etc.
c.
Describe security concerns for wireless networks and how to address them.
d.
List security concerns/regulations for health care applications.
e.
Describe security safeguards used for health care applications.
Unit Topic(s):  

8.0    -   Why concerned about security?

8.1a  -   Common threats to security.

8.1b  -   Trojan horse

8.1c  -   Viruses.

8.1d  -   Macro viruses.

8.1e  -   Personal information attacks.

8.1f   -   Worms.

8.1g  -   False information.

8.2    -   How do hackers operate?

8.3a  -   What is network security?

8.3b  -   Authentication.

8.3c  -   Authorization.

8.4d  -   Permissions.

8.4e  -   Mitigating security issues.

8.4f   -   Security policy.

8.4g  -   Authentication factors – proving your identity.

8.4h  -   Factor authentication.

8.4i   -   Firewalls.

8.4j   -   Windows Firewall example.

8.4k  -   AV software & software.

8.4l   -   Intrusion Protection Systems.

8.4m -   Encryption & examples.

8.4n  -   Audit security policy practices.

8.5    -   Additional steps to take...

8.6    -   Security and wireless networking.

8.6a  -   Wireless device security.

8.7    -   Health care applications and security.

8.8    -   Concerned about security of health data?

8.9    -   What is an EHR system?

8.10  -   EHRs used by health care providers.

8.11  -   EHR security Q & A.

8.12  -   Federal regulations.

8.13  -   HIPAA and privacy.

8.14  -   What is privacy?

8.15  -   What is confidentiality.

8.16  -   Steps to secure EHR and records.

Suggested Readings 

Please see the document named comp4_unit8_bibliography.doc for a this unit’s bibliography.

1. Shelley GB, Vermaat ME. Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010

2. Parsons JJ, Oja D. New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.
3. Evans A, Martin K, Poatsey MA. Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
Lecture(s)

1.      List and describe common security concerns; describe safeguards against common security concerns, including firewalls, encryption, virus protection software and patterns, programming for security, etc.

comp4_unit8a_lecture_slides.ppt

2.      Describe safeguards against common security concerns, including firewalls, encryption, virus protection software and patterns, programming for security, etc.

comp4_unit8b_lecture_slides.ppt

3.     Describe security concerns for wireless networks and how to address them; list security concerns/regulations for health care applications; describe security safeguards used for health care applications.

comp4_unit8c_lecture_slides.ppt

Suggested Student Application Activities 
Recommended discussion questions and answers can be found in the documents named comp4_unit8_discussion.doc and comp4_unit8_discussion_answer_key.doc respectively.

Instructor Guidelines for Application Activities: 

1. For online classes: weekly discussion questions are very important as these reinforce student weekly reading and other homework assignments. It is recommended that at least one discussion question be posted each week with one required initial post no later than Wednesday of that week, followed by two additional posts no later than the end of the school week.

2. Students should be encouraged to do research using search engines on the Internet. Gaining the ability to locate, analyze, and synthesize information is critical to advancement in this field.

3. Students should be encouraged to work together whenever possible. When students work together, they often will explain concepts in novel ways.

Expected Outcomes for Student Activities:

1. Outcomes match the objectives for this unit’s study material.

2. Students learn how to locate relevant material and relate it in their own words.

3. Students learn how to work with others, arbitrating disagreements and continuing working relationships.

Unit Quiz Items 
Quiz Instructions: quizzes can be open book/notes, but the time should be limited to approx. one minute per question. 

Please see the documents named comp4_unit8_quiz_and_answers.doc and comp4_unit8_quiz_without_answers.doc to access quiz questions and answers.
Lab Simulations / Exercises

Recommended homework assignments and answer key for this unit can be found in the files named comp4_unit8_exercises.doc and comp4_unit8_exercises_outcomes.doc.

Additional Materials 
Please see the document named comp4_unit8_additionalMaterial.doc for additional materials related to this unit.
Unit 9

Components and development of large scale systems

Learning Objectives 
By the end of this unit the student will be able to:

a. Describe the building blocks of a large scale system.

b. Explain the initial design process/options for a large scale system

c. Describe the evaluation process/criteria for including and selecting existing software applications.

d. Describe the process for new software development.

e. Describe the different types of testing (unit, system, usability) and when testing should occur.

f. Describe systems maintenance.

g. Explain the process of financially supporting large scale systems over time.

Unit Topic(s):  

1.0  Building Blocks of a large system

2.0  Development of a large system—The Systems Development Life Cycle

3.0  Financial Support of large systems
Suggested Readings 

1. Shelley GB, Vermaat ME. Discovering Computers 2011: Introductory. 1st ed. Boston: Course Technology; 2010

2. Parsons JJ, Oja D. New Perspectives on Computer Concepts 2011: Comprehensive. 13th ed. Boston: Course Technology; 2010.
3. Evans A, Martin K, Poatsey MA. Technology in Action: Complete. 7th ed. New Jersey: Prentice Hall; 2010.
4. Shelley GB, Rosenblatt HJ., Systems Analysis and Design, 8th ed., Shelly Cashman Series, Course Technology; 2010

5. Sommerville I., Software Engineering, 6th ed. Addison-Wesley; 2001.

6. Whitten JL, Bentley LD. Systems Analysis and Design Methods. 7th ed. McGraw-Hill; 2007.

7. The MITRE Corporation, Center for Enterprise Modernization, Electronic Health Records Overview, April, 2006 for the National Institutes of Health, National Center for Research Resources

8. Clifford Goodman, Savings In Electronic Medical Record Systems? Do It For The Quality, Health Affairs, September/October 2005; 24(5): 1124-1126.

9. Richard Hillestad, James Bigelow, Anthony Bower, Federico Girosi, Robin Meili, Richard Scoville, and Roger Taylor, Can Electronic Medical Record Systems Transform Health Care? Potential Health Benefits, Savings, And Costs, Health Affairs, September/October 2005; 24(5): 1103-1117.

10. The Software Development Life Cycle (SDLC) For Small to Medium Database Applications, REF-0-02, Version 1.0d, Elucidata LLC, http://www.elucidata.com

11. http://alt.pluralsight.com/wiki/default.aspx/Craig/FiveConsiderationsForLargeScaleSystems.html

12. http://www.businessdictionary.com/definition/system-testing.html

13. http://yourdon.com/strucanalysis/wiki/index.php?title=Chapter_10&sess=1ea6f2e970d951b546deb9c9307292cd

14. http://www.acad.ro/ifac/ifac_tc54.htm

15. http://istf.ucf.edu/Tools/NCTs/Information_and_Communication/Large_Scale_Information_Systems/

16. http://www.uml.org/

17. http://searchcio-midmarket.techtarget.com/sDefinition/0,,sid183_gci1000947,00.html

18. http://it.toolbox.com/wiki/index.php/SaaS#Saas_-_Examples_of_SaaS

19. "Improving Performance of Healthcare Systems with Service Oriented Architecture" posted by Girish Juneja, Blake Dournaee, Joe Natoli and Steve Birkel on March 7, 2008 found on the Web at www.infoq.com/articles/soa-healthcare.

20. http://www.getrealconsulting.com/projects.html

21. NCRR_NIH_Informatics_EHR.pdf

22. http://www.healthcareitnews.com/blog/top-ten-predictions-healthcare-it-2010

23. www.wikipedia.com

Lecture(s)

1. Building Blocks of a Large System
comp4_unit9a_lecture_slides.ppt

2. Systems Development Life Cycle
comp4_unit9b_lecture_slides.ppt

3. Systems Development Life Cycle, contd.
comp4_unit9c_lecture_slides.ppt

4. Systems Development Life Cycle, contd.
comp4_unit9d_lecture_slides.ppt

5. Systems Development Life Cycle, contd.
comp4_unit9e_lecture_slides.ppt

6. Financially supporting a large system
comp4_unit9f_lecture_slides.ppt

Suggested Student Application Activities 
Recommended discussion questions and answers can be found in the documents named comp4_unit9_discussion_questions.doc and comp4_unit9_discussion_questions_with_key.doc respectively.

Unit Quiz Items 
Please see the documents named comp4_unit9_quiz.doc and comp4_unit9_quiz-with-key.doc to access quiz questions and answers.
Lab Simulations / Exercises

Recommended homework assignments and answer key for this unit can be found in the files named comp4_unit9_exercises.doc and comp4_unit9_exercises_outcomes.doc.

Unit 10

Future of Computing

Learning Objectives 
By the end of this unit the student will be able to:

a. Describe latest advances in technology

b. Discuss implications for healthcare systems, including potential risks.

Unit Topic(s):  

1.0  Trends in Computing

2.0  User Interfaces

3.0  Cloud Computing

4.0  Social Implications

5.0  Ubiquitous Computing

Suggested Readings 

1. Penedo MH. Technology Trends and Predictions: What Will the Future Bring to Our Lives? Technology Review Journal 2002 (Spring/Summer):137-51.

2. Schaller RR. Moore's law: past present and future. IEEE Spectrum 1997;34(6):52-9.

3. Vocera. Available from: http://www.vocera.com.

4. S.M. Venugopal DRA, M. Quevedo-Lopez, B. Gnade, E. Forsythe, D. Morton. Flexible Electronics: What can it do? What should it do? In: Reliability Physics Symposium (IRPS), 2010: p. 644-9.

5. National Institute of Standards and Technology. Cloud Computing. Available from: http://csrc.nist.gov/groups/SNS/cloud-computing.

6. SETI@home. Available from: http://setiathome.ssl.berkeley.edu.

7. Gum PH. System/370 extended architecture: facilities for virtual machines. IBM J. Res. Dev. 1983;27(6):530-44.

8. C. Chapman. W. Emmerich FGM, S. Clayman, A. Galis. Elastic service definition in computational clouds. In: Network Operations and Management Symposium Workshops, 2010 19-23 April: p. 327-34.

9. Crocker DH. RFC 822: Standard for the Format of ARPA Internet Text Messages; 1982; Available from: http://www.rfc-editor.org/rfc/rfc822.txt.

10. The New Scientist 2010; 205(2749):44-5.

11. Kernighan BW. Unix for Beginners. In: Bell Laboratories internal memorandum.

12. Lee J. Is That an Emoticon in 1862?; 2009; Available from: http://cityroom.blogs.nytimes.com/2009/01/19/hfo-emoticon.

13. D.M. Boyd NBE. Social Network Sites: Definition, History, and Scholarship. Journal of Computer-Mediated Communication 2008; 13:210-30.

14. Sarah Jean Fusco KM, M.G. Michael. Exploring the Social Implications of Location Based Social Networking: An inquiry into the perceived positive and negative impacts of using LSBN between friends. In: 9th IEEE International Conference on Mobile Business, 2010; Athens, Greece.

15. myPHR. Choose a PHR; Available from: http://www.myphr.com/index.php/start_a_phr/choose_a_phr.

16. Google Health. Available from: http://www.google.com/health.

17. HealthVault M. Available from: http://www.healthvault.com.

18. U.S. Department of Health & Human Services. Breaches Affecting 500 or More Individuals.  Available from http://www.hhs.gov/ocr/privacy/hipaa/administrative/breachnotificationrule/breachtool.html
19. Joel J.P.C. Rodrigues MO, Binod Vaidya. New Trends on Ubiquitous Mobile Multimedia Applications. EURASIP Journal on Wireless Communications and Networking 2010.

20. OnStar. OnStar Relaunches Its Brand with Focus on "Responsible Connectivity"; 2010; Available from: http://www.onstar.com/web/portal/pressrelease?articleID=5833500.

21. O. Faust RS, S.V. Sree, S. Acharya, U.R. Acharya, E.Y. Ng, C.K. Poo, J. Suri. Towards the Systematic Development of Medical Networking Technology. J. Med. Syst. 2010.

22. M. Pavel TLH, A. Adami, H. Jimison, J. Kaye. Unobtrusive Assessment of Mobility. In: EMBS '06. 28th Annual International Conference of the IEEE, 2006: p. 6277-80.

Lecture(s)

1. Trends in Computing and User Interfaces
comp4_unit10a_lecture_slides.ppt

2. Cloud Computing, Social Implications, Ubiquitous Computing
comp4_unit10b_lecture_slides.ppt

Suggested Student Application Activities 
Recommended discussion questions and answers can be found in the documents named comp4_unit10_discussion.doc and comp4_unit10_discussion _with_key.doc respectively.

Unit Quiz Items 
Please see the documents named comp4_unit10_test.doc and comp4_unit10_test_with_key.doc to access quiz questions and answers.
Additional Material
comp4_unit10_additional_material.doc
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