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Lecture 8 – Application Layer  

information systems, artificial intelligence 

 
 

• Define the role of general information systems 
• Explain how spreadsheets are organized 
• Create spreadsheets for basic analysis of data 
• Define appropriate spreadsheet formulas using built-in functions 
• Design spreadsheets to be flexible and extensible 
• Describe the elements of a database management system 
• Describe the organization of a relational database 
• Establish relationships among elements in a database 
• Write basic SQL statements 
• Describe an entity-relationship diagram 
• Distinguish between the types of problems that humans do best and those 

that computers do best 
• Define what is meant by knowledge representation and demonstrate how 

knowledge is represented in a semantic network 
• Explain the processing of an expert system 
• List the various aspects of natural language processing 
• Explain the types of ambiguities in natural language comprehension 

 
 
Managing Information 
 

• Information system   Software that helps us organize and analyze data  
– Flexible application software tools that allow the user to dictate and 

manage the organization of data, and that have basic processing 
capabilities to analyze the data in various ways 

– One of the most popular general application information system is 
electronic spreadsheets . 
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Spreadsheets 
 

• Programs that organize, analyze, graph, and otherwise manipulate numeric 
data 
 

•  Spreadsheet programs  
–  Microsoft Excel 
–  Apple iWork's  Numbers 

 
• Spreadsheet    allows the user to organize and analyze data using a grid of 

labeled cells  
– A cell can contain data or a formula that is used to calculate a value 
– Data stored in a cell can be text, numbers, or “special” data such as 

dates 
– Spreadsheet cells are referenced by their row and column 

designation 
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Spreadsheet Features 
  
•  Formulas 
•  Functions 
•  Analytical graphs  or charts 
•  What-if Analysis 

 
 
Spreadsheet Formulas 
 

• The power of spreadsheets comes from the formulas that we can create 

and store in cells 

– When a formula is stored in a cell, the result of the formula is 

displayed in the cell 

– If we’ve set up the spreadsheet correctly, we could add or remove 

tutors, add additional weeks of data, or change any of the data we 

have already stored and the corresponding calculations would 

automatically be updated 
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Spreadsheet Formulas 
• Formulas can make use of basic arithmetic operations using the standard 

symbols (+, 2, *, and /) 

• They can also make use of spreadsheet functions that are built into the 

software 

– Functions often operate on a set of contiguous cells 

• A range of cells is specified with two dots (periods) between the two cell 

endpoints  
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Spreadsheet Analysis 
 

• One reason spreadsheets are so useful is their versatility 
• Spreadsheet analysis can be applied to just about any topic area 

– Track sales 
– Analyze sport statistics 
– Maintain student grades 
– Keep a car maintenance log 
– Record and summarize travel expenses 
– Track project activities and schedules 
– Plan stock purchases  

 
• Spreadsheets are also useful because of their dynamic nature, which 

provides the powerful ability to do what-if analysis 

– What if the number of attendees decreased by 10%? 
– What if we increase the ticket price by $5? 
– What if we could reduce the cost of materials by half?  
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Artificial Intelligence ( AI ) 
 

Thinking Machines 
 

• A computer can do some things better - and certainly faster - than a human can 
• Adding a thousand four-digit numbers 
• Counting the distribution of letters in a book 
• Searching a list of 1,000,000 numbers for duplicates 
• Matching finger prints 

 

BUT a computer would have  
difficulty pointing out the cat in  
this picture, which is easy for a human  
 
 
 
 

Humans do best     Computers do best 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

• Artificial intelligence (AI) The study of computer systems that attempt to model and 
apply the intelligence of the human mind  

 

 

 

Can you count the  

distribution of letters in  a 

book? 

Add a thousand4-digit  

numbers? 

Match finger prints? 

Search a list of a  million 

values 

for duplicates? 

 

Can you list the items 

in this picture? 
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The Turing Test 
 

In 1950 English mathematician Alan Turing wrote a landmark paper that asked the question:  

Can machines think?  

How will we know when we’ve succeeded? 

The Turing Test 

 

The Turing test is used to empirically determine whether a computer has achieved intelligence 

• Weak equivalence  Two systems (human and computer) are equivalent in results 

(output), but they do not arrive at those results in the same way 

• Strong equivalence   Two systems (human and computer) use the same internal 

processes to produce results 

 

 

In a Turing test, the 

interrogator must 

determine which 

respondent is the 

computer and which 

is the human 

 



CS 1319 – Husain Gholoom - Lecturer Page 8 
 

Expert Systems 

• Expert system  A software system based the knowledge of human experts in a 

specialized field  

o An expert system uses a set of rules to guide its processing 

o The inference engine is the part of the software that determines how the rules 

are followed 

 Example: What type of treatment should I put on my lawn? 

• NONE—apply no treatment at this time 

• TURF—apply a turf-building treatment 

• WEED—apply a weed-killing treatment 

• BUG—apply a bug-killing treatment 

• FEED—apply a basic fertilizer treatment 

• WEEDFEED—apply a weed-killing and fertilizer combination treatment 

 

An execution of our inference engine  

• System: Does the lawn have large, bare areas? 

• User: No 

• System: Does the lawn show evidence of bugs? 

• User: No 

• System: Is the lawn generally thin? 

• User: Yes 

• System: Does the lawn contain significant weeds? 

• User: Yes 

• System: You should apply a weed-killing and fertilizer combination treatment. 
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Language Processing 

• There are three basic types of processing going on during human/computer 

voice interaction  

o Voice recognition—recognizing human words 

o Natural language comprehension—interpreting human communication 

o Voice synthesis—recreating human speech  

• Common to all of these problems is the fact that we are using a natural 

language, which can be any language that humans use to communicate  

 

Voice Recognition 

• The sounds that each person makes when speaking are unique 

• We each have a unique shape to our mouth, tongue, throat, and nasal cavities 

that affect the pitch and resonance of our spoken voice 

• Speech impediments, mumbling, volume, regional accents, and the health of the 

speaker further complicate this problem 

• Furthermore, humans speak in a continuous, flowing manner 

o Words are strung together into sentences 

o Sometimes it’s difficult to distinguish between phrases like “ice cream” 

and “I scream” 

o Also, homonyms such as “I” and “eye” or “see” and “sea”  

• Humans can often clarify these situations by the context of the sentence, but 

that processing requires another level of comprehension 

• Modern voice-recognition systems still do not do well with continuous, 

conversational speech  
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Natural Language Comprehension 

• Even if a computer recognizes the words that are spoken, it is another task 

entirely to understand the meaning of those words 

o Natural language is inherently ambiguous, meaning that the same 

syntactic structure could have multiple valid interpretations 

o A single word can have multiple definitions and can even represent 

multiple parts of speech 

o This is referred to as a lexical ambiguity  

    Time flies like an arrow. 

• A natural language sentence can also have a syntactic ambiguity because phrases 

can be put together in various ways 

  I saw the Grand Canyon flying to New York.  

• Referential ambiguity can occur with the use of pronouns 

  The brick fell on the computer but it is not broken. 

Voice Synthesis 

• There are two basic approaches to the solution  

o Dynamic voice generation  

o Recorded speech  

Dynamic voice generation  A computer examines the letters that make up a word and produces 

the sequence of sounds that correspond to those letters in an attempt to vocalize the word 

 Recorded speech   A large collection of words is recorded digitally and individual words are selected to 

make up a message 

• Telephone voice mail systems often use this approach: “Press 1 to leave a 

message for Nell Dale; press 2 to leave a message for John Lewis.” 

• Each word or phrase needed must be recorded separately  

• Furthermore, since words are pronounced differently in different contexts, some 

words may have to be recorded multiple times 

o For example, a word at the end of a question rises in pitch compared to 

its use in the middle of a sentence 


