Frequently Asked Questions (FAQs)
Can you help me with my problem?

· Click here
What are we supposed to learn from this class?
· This course is a gentle introduction to what Computers are and some things we can do with them.  It doesn’t require memorising books or notes. It is “learning by doing” – you learn by doing the projects.  In class, i show you how to do them and augment what you learn by doing with a couple of videos on other things.
What are we assumed to already know?

· It is designed for people who have only used a computer before for email, wordprocessing and web surfing.  If you don’t know these things, tell me personally and i will arrange some extra lessons for you.  You are recommended to visit a nice tutorial on the world-wide web 
Will the exam be really hard?
· no. 

· to pass the exam, you need to understand (not memorise) the lectures, and do the projects. You learn by doing as well as watching. You won’t need to do any last-minute cramming, as this course doesn’t require you to remember lecture notes, because there aren’t any!
What will the exam be like?
· 2 hours long. there will be 4 questions, of which you answer 3. if you answer 4, only your first 3 answers will count.  

· unlike most exams you take, my questions are designed to assess your retained knowledge, ie they are the kind of questions you will still be able to answer 10 years from now.  They will be based on what you will have learned by doing the projects and give you the opportunity to mention anything you learned from the videos or elsewhere.  
Will it be like last year’s exam?

· yes and no.  it will be the same format as last year, and be open-ended questions so you can demonstrate what you know rather than having to remember particular details
· But the questions will be different :)
How to prepare for the exam?

· Just do the projects and make a few notes of your own on the videos. That’s all !  
· No revision will be needed if you take an active role in doing the projects and pay attention during class.  You won’t need to do any last-minute cramming, as this course doesn’t require you to remember lecture notes, because there aren’t any!
Can i do our  website project  individually? Bcos my partner suddenly changed course and doesnt take co1601 anymore. :( 
· yes

I have never created a web page before. So i don't really know how to start. i have collect some information on what i am planing to do in my project. my question is how i am going to start my project if you allow me to continue my idea?
read the instructions for Project 1 on the co1601 home page again.  If you are still lost, ask me in person.

I have looked through most of the previous year’s projects. i found one project that has the same idea as what i am planning to do in my project. i swear i don't take idea from the previous project. i really want to continue my idea. is that ok?
· yes.  i encourage you to make references (hyperlinks) to other people’s webpages in your own.  

Is it ok if we use the ready-made template provided by the web host itself rather than using the "index.html" like u suggested for the project? This is because we are using Macintosh OS and it's hard for us to get the recent Mac version of softwares such as Microsoft Frontpage and Dreamweaver. 
· Yes.  The template will probably create a main webpage called something.php or something like that.  However, because intenet access from Brunei can be slow, it is more time-efficient for you to create your site locally and then upload it in one operation.  You can upload the same file again after you have changed it.  When using the host, each small editing operation requires a new connection between you and wherever your host is because of the way internet traffic works.  When these "time-out", as often happens, it can be frustrating and time-consuming for you. And besides, i would have thought that Macs come with their own built-in webpage-making software.
How will our sites be judged? Some people aren't good at making sites, it's like our first time. Do they get less marks because of that?  i saw some websites that were so super simple. i guess it's alright to make a simple website BUT the problem is not getting a good grade...that's what i think...so what do u think a website with a good grade is like? because i want a good grade on my project.
· I know it’s the first time for you to make a website, so I don’t expect professional-standard presentations (and many professionally-built sites are rubbish anyway!!).  I look for content that shows me that you put some thought into it and didn’t just copy and paste from somewhere else.  I encourage you to reproduce non-copywritten pictures (its not copyright unless it says so), and quote other people’s writings, whether on the web or in a book or newspaper.  Just say where you got the information from.  There are no specific things you should or should not do apart from that.  However, i know you still want to know more about what will get you extra marks (sigh...), so here are some comments on some previous projects that i think are worth your while looking at (but no, i won’t tell you what marks they got, that wouldn’t be fair to them):

http://www.geocities.com/stormhawk302184/2ndintake_UBD.htm very good original content - and would be useful to others
http://www.geocities.com/the_odds1601/index.html is a bit glitzy, but their buttons work! and they give their references
http://www.geocities.com/azyannah/ simply presented (simple is good!), unfortunately without references or acknowledgements, but something they put together themselves.from different sources 
www.geocities.com/lovingastronomy nicely organised, although dreadful colour scheme that makes my eyes water trying to read it!
www.aging2006.envy.nu lurid inappropriate backgounds, hastily put together without any overall “proof checking”, but nicely researched and their overall concept and plan was good, even if the final product could have been tidier. 

and, last but not least, for “something completely different” (http://en.wikipedia.org/wiki/And_Now_For_Something_Completely_Different)  :-
http://smoothcriminalmagic.googlepages.com/  is extensive, nicely compiled, and is all their own work, even if the occasional red or greyish writing on a black background is an eyestrain  But i guess they’re trying to convey a sense of the sinister, dark and gory craft of trickery and prestidigitation :)
In Dollysoft, can I make and use my own backgrounds.?  
· Yes.  See dollysoft Help...Tales Animator Language...04 Background and Foreground.  And if you want background music and/or sound effects too,  see  dollysoft Help...Tales Animator Language...11 Playing Sound Files

Common Problems and their Fixes

The people in my group dont seem to care about this project. .. I dont want to do all the hard work, and they just sit on their bottoms and share the credit in the end. Can you do something?
· don't worry about them -  there is a saying: "there's no point flogging a dead horse".  You will be happier just doing it by yourself and let them put their names on it.  Charity is one of the 5 pillars, right?!  Even to the undeserving...

· There are lots of inequities in this world; if you feel upset about your teammates letting you do all the hard work for them, imagine how the roadsweepers, gardeners and amahs must feel .... they have to work hard for long hours for paltry wages whilst their employers sit luxuriously on comfortable chairs ....underpaid foreign workers only do it because they have no other choice... you are so lucky to be able to take advantage of global market economics, not to mention the wars your ancestors fought so that they could have a bigger share of the cake, and sequestered territories and built armies and walls to keep the territory and its resources for themselves, from which you inequitably benefit years and even centuries later on....

· But in your case, by your doing the hard work on your project, you are the one who benefits.  And anyhow - who says it's hard work??!!  - it's not hard at all !!  It's actually fun!

· From my point of view, there is another saying: "you can lead a horse to water but you can't make it drink".  I put a lot of effort into making a nice course that's useful to you yet easy and fun and interesting for everyone.  But if, despite all my efforts, some people don't even try, i don't take it personally. It's their problem, not mine, and not yours. 

· Every year, there are a few students who come for a holiday rather than to learn.  I don't mind, as long as they don't bother those that do want to learn.  If you found yourself teamed up with such people, don't worry, they probably won't be here next semester, and even if they are, you won't be forced into teaming up with them again.
Why can't I see my pictures on my website?
· did you upload them ?

· did you make a subdirectory called index_files and upload your pictures to it?  read again the instructions on how to do Project 1 on the co1601 home page
· if it only happens sometimes, but not all the time, it could be that your internet connection was temporarily interrrupted at the time you were looking at your site.  Use the View...Refresh button on your browser to check
· if you are still stuck, post a help! message to our forum, including your website URL.  if anyone offers help, you will need to send them a private message telling them your username/password so they can logon to your site and see what you have put there.

· if no-one offers to help you, ask me after class.
We are using FrontPage 2003 and geocities.  We can't see our website after it is uploaded.  What to do?
Don't use the templates, styles, etc that FrontPage 2003 offers, which contain "server extensions" that Yahoo geocities doesn't understand.  Instead, start with a New Blank Page and save it as index.html.  Then put in your text, pictures, and hyperlinks.  Stay clear of fancy stuff like lists, XML, etc.
When i look at my webpage, it says "opened with errors" but it looks ok. what does this mean?
· it means that Internet lost part of the data while sending it to you

· it happens sometimes when there are traffic jams. 

· dont worry, it doesn't mean the error is on your webpage, it is a data transmission error. you can refresh the view and it will re-download your page (but it may get a transmission error again).

I am using Microsoft Word, but my team-mate is using Front Page.  How can we put them together?

· Well, it would have been simpler if you both used the same software!

· But it’s ok.  One way is to copy everything in your friend’s .html file and paste it in your index.html file.  Make sure you upload all the new image (picture) files to your index-files subdirectory. 

· However, if your friend used FrontPage templates, it is easier to do it another way (because Microsft Word may get confused because there are some things FrontPage understands that Word doesn’t – and vice-versa):

· let’s suppose your webpage is called index.html and your friend’s webpage is called rhubarb.html. 

· insert a hyperlink to rhubarb.html in your page

· upload both webpages (and their picture files) to your website.

My problem isn’t mentioned here.  What can i do?

· Post your question to our forum .  If your problem involves an error message, be sure to include the exact error message. You can also check out provider forums such as http://www.dollysoft.com/forum/index.php and http://www.talkfrontpage.com/  
Wow! ...looks like i won’t have to work hard to pass this course :)
· That’s true.  That’s deliberate.  However, quite a few people decide to waste their learning opportunity and do no work at all.  The results speak for themselves.  Entry requirements were lowered in 2007. This has changed the dynamics of the freshman group, reducing implicit peergroup pressure to study.  Enjoy your holiday until the wells dry up ... it won’t take long at present rates of consumption and discovery.  It will almost certainly happen during your lifetime.  Then you will wish you had studied harder, but it will be too late.
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So, what’s the fix for this one?  You tell me.  Stalin’s technique?  Pol Pot’s ?!
Supplementary Notes (not examinable)
Computer-based training (CBT) 
take a look and listen at http://www.engines4ed.org/hyperbook/movies/sc.mov - you need a speaker or headphones to underrstand what it offers; it is a superb example of what can be done (but most CBT is very different....)

a recent survey of schools in the USA found that "Sixty percent of fourth graders, 51 percent of eighth graders, and 37 percent of twelfth graders said that they never used a computer for school work......Research generally agrees that drill-and-practice forms of computer-assisted instruction are effective in producing achievement gains in students. More pedagogically complex uses of educational technology generally show more inconclusive results, yet many offer promising and inviting educational vignettes.".

CBT comes in three basic flavours: 

· multimedia presentations (like i use in class) 

· programmed texts 

· simulators (wish i had access to some to share with you)

COMPUTER BASED TEACHING AND LEARNING LINKS gives a long list of hyperlinks to people who are working with CBT/CAL/CAL (= Computer-Based Training / Computer-Assisted Learning / Computer Aided Instruction. - these are just different names for the same kind of thing). unfortunately, most of the hyperlinks are dead!!! so much for web-based information!!!!!

multimedia (= multiple media) can offer a richer visual display than OHP.  animation can show things changing over time which can be very helpful.  it's time-consuming and technically difficult to create.  video can be more memorable than a lecture, especially if a bit of action is involved. however, not necessarily so; for example, there was more variation (all the way from a lot to almost nothing) in what previous classes remembered from a video on scientific discovery than in what they remembered from a talk without pictures on operating systems. 

programmed texts take a student through a web of highly-structured learning exercises, each followed by quizzes and hyperlinks to the next/previous question/session depending on whether you get the answer right. can be good for special skills such as spelling and arithmetic that can be learned by "drill and practise" and are easily tested by multiple choice questions. programmed texts enabled disadvantaged kids (ie poor and black) in New York to win a statewide Maths competition. programmed texts can be computerised or available in paper form "if you got it right, turn to page 243" etc.

simulators allow a student to enter an imaginary world where she tries to solve problems and learns from experience. US Army uses "shoot-em-up" games to train soldiers. Al Quaeda probably used PC games like Flight Simulator to train its amateur pilots. Airlines use fancy cockpit simulators to do the same thing. Sim City is a very good simulation program which shows you the effects your urban planning decisions (in your role of city planner) have. In my opinion, simulators are definitely the way of the future for computer aided learning. Virtual Reality (VR) is the cute name coined for 3-D visual simulations. It may become good for training doctors, dentists, and other jobs which need an "inside view" as well. http://www.engines4ed.org/ is the best place i know of for simulation-based learning, it's run by Roger Schank who is a pioneer in education and the person whose ideas most influence me and my teaching style. Here is an extract from his site:

How You Know Things Without Trying
Many of the facts we know we pick up in passing without really trying. We learn new vocabulary, for example, by attempting to imitate someone who uses words we do not know. Although schools do attempt to get their students to memorize vocabulary words, and students can manage to memorize them for the test, there is scant evidence that it is easy to retain or even use words learned that way. Similarly we can force children to memorize state capitals (in alphabetical order, no less!), but did you ever doubt that the way you learn geography is by traveling? When you learn geography by traveling, you remember it better. No one taught me about the geography of New Jersey as a kid; I just went there all the time.

People learn astounding amounts just by making note of the world as it goes by. When we watch a movie, we pick up information about accents, topology, occupations, and other aspects of foreign lands. Everyone knows about singing gondoliers in Venice; chances are they learned it from movies or postcards, not necessarily from travel, and probably not from school. We pick up such things without effort or explicit instruction.

Reading teaches us things, but we also learn a great deal through experience. We learn physics by playing baseball or driving a car, without knowing that those activities have taught us something about physics. We may not be able to explain why F=MA, but we probably know that a batted ball can knock a person down, or that cars can skid on ice. We tend to assume that learning is bound up in the ability to articulate the theory behind these phenomena, but an important aspect of learning is simply being able to predict what will happen next, on the basis of experience.
Why Biology Lab is No Fun
Dissection assignments don't hold the student's attention because both the method and the content of the lesson are static--the procedure's beginning, middle, and end are predetermined. The implication that there is exactly one appropriate method for dissecting, for example, a dogfish, crushes the authentic spirit of discovery that might compel someone to look for some other way to get at it. Even worse is the implication that the goal of experiments should be to uncover in the lab what is already laid out in the textbook. The untold connections between the dogfish and other subjects are not accounted for.

The typical classroom dissection is not really an experiment at all. The idea of authentic scientific inquiry is replaced by the dictum to follow the rules and learn the required material. The small child in us cries out because we wanted to do more or less or something different. We were interested in the dogfish, but not in naming its organs. At home, we could explore what interested us, but here we are on an intellectual chain gang, following the leader and the pace set and doing the work required. This method of instruction discounts any connections the student might make between the dogfish and what he already knows about other subjects, except those that are pre-coded in a text. It does not allow for students to see what science is all about. No real hypotheses are formed because no student-initiated hypotheses are allowed. And it's just not fun.
Example of Natural vs. Formal Learning
In his essay "The Loss of the Creature," the novelist Walker Percy contrasts how learning arises spontaneously to how learning is structured in the classroom. Here's his description of spontaneous learning:

"A young Falkland Islander walking along a beach and spying a dead dogfish and going to work on it with his jackknife has, in a fashion wholly unprovided for in modern educational theory, a great advantage over the Scarsdale high school pupil who finds the dogfish on his laboratory desk."

Compare that description to how Percy describes learning canned for the classroom, as it is for the typical high school biology lab:

"The student is handed an assignment that includes a list of every item he will need and all the steps involved. He finds his tools laid out on the table. Every contingency has been provided for in advance except his curiosity about dogfish."

The problem is of course that without curiosity, the dissection is, at best, busywork. If the student's own motivation is disregarded, even the most careful preparation will backfire because he will be relegated to an entirely passive role. In the worst case, this passive, compulsory experience squeezes the life out of his interest in biology altogether.

Were you ever required to dissect a frog, compare what you saw to pictures in your textbook, then memorize the scientific names for the organs and structures you "discovered?" If so, then you recognize Percy's classroom exercise. You probably also recognize how far it is, how much less it is, than the experience of the Falkland Islander.
I don’t fully agree with Schank here – even though it’s tedious and rather pointless to learn the Latin names for body organs, we don’t all live near a beach and having someone deliver a dogfish or a frog to our dissection table gives us the same opportunity as the boy who found one by accident.  And it’s also useful to have a separate picture of what the inside of a frog looks like, with all its parts labelled, so we can compare the reality with its description.

However, his point that by telling you exactly what to do and exactly how to do it, the school instruction method is less conducive to your learning than your own self-initiated unguided explorations, is absolutely right!  It’s even more true for subjects like mathematics where rote-learning meaningless formulas without explaining where they came from is still practised today.  Do you know why the square on the hypotenuse equals the sum of the squares on the other two sides?  I bet you don’t – but if you dig out the wonderful book or its movie by Jacob Bronowski called “The Ascent of Man” you will find beautiful explanations of what Pythagoras’s was thinking and all kinds of other discoveries.
You probably noticed your semester project was "unusual" in that (a) i didnt tell you exactly what to do and (b) i didnt tell you exactly how to do it. 

this was to enable you to (hopefully) enjoy the process of discovery and to gain an insight into what it's like to make Information Technology through the experience of doing so, involving a little trial and error on the way, but without being thrown into the deep end of the swimming pool by making you write programming language code.  Instead, you used sophisticated software (and hardware!) provided by organisations such as Tripod or Geocities designed to make it as easy as possible for its users to achieve the complex task of website building. i am pleased to report that everyone in previous years' classes has done a good job of it.

when it comes to using IT to help people learn, i believe that simulators are (will be) the best use of the technology.  Take a look at http://www.engines4ed.org/hyperbook/nodes/NODE-312-pg.html  It doesnt look like a PC game - and it's not a "shoot-em-up" - but it is a simulation in that it has an underlying model of how things are related and uses that to pick stories that it believes will provide informative illustrations (cases) relevant to what it believes its user is interested in based on their answers to questions. 

I call their software an example of artificial intelligence. it is intelligent because it "thinks"; thinking means having a model of the world inside your head (your database/program) and using that to interpret what's going on around you and decide how you're going to join in. this computer program has a very simplified model of how organisations manage their change processes and matches these against the user profile it builds up. we do the same thing ourselves in ordinary conversation when we find ourselves saying things like "that reminds me, we did something similar last year when....".

I wish there were some simulator games i could use to help you learn about computers.  surprisingly, i havent found any yet, despite a lot of looking.

Common Misconceptions about Learning
see http://www.cs.rice.edu/~ssiyer/minstrels/poems/1000.html
Skinner's "Operant conditioning" method does NOT involve punishment.  Turing was a brilliant mathematician, but he had never had the chance to read Skinner's work, which clearly demonstrated how you can get birds (and people) to learn things without punishing them for their mistakes.  One day in the distant future, parents,  high-school teachers and the judiciary will learn this too and the world will be a better place.  Search the web to find out about Skinner and Turing.

Information
to understand the concept of information, we need to look at different kinds of information.  in our ordinary lives, information comes in the form of newspapers, television programmes, books and people speaking.   

numbers
· How many can you count up to on your fingers?

· most people will say "10" because they are counting in unary.  

· but we could make our fingers binary (ie 2-valued) by considering that each finger could be in one of 2 positions, either sticking out or folded in.

· with n fingers, there are 2n different permutations of each finger from {in, out} which we could represent as {0, 1} on a piece of paper or as {0V, +V} volts on a piece of wire or a gold thread etched onto a silicon chip. If we organise the permutations in a systematic way, we can use them to represent numbers in such a way that we can define an operator called addition. The standard way is to say the rightmost bit means how many units, the next one means how many twos, the next one how many fours etc. So for example, what we call 19 in decimal is 10011 = 1*16 + 0*8 + 0*4 + 1*2 + 1*1 

· by convention, we say computers have 8 hands each with 1 finger (or if you prefer, 1 hand with 8 fingers...). This is called an 8-bit byte. a megabyte is a million bytes.

· in "2's complement" notation, the leftmost bit of a fixed-length number indicates its sign; so an n-bit length register can contain any of the numbers -2n (= 1000....)  up to +2n-1 (= 0111....)

characters
· in the old days, typewriters had carriages which had metal fingers linked to buttons on levers that the typist would press. there was also a heavyweight lever attached to a special button called the Shift button which would physically lift up the carriage and its fingers into the air. on each fingertip were two metal shapes, one looking like, for example, k and one looking like K. pressing the K button would cause the k shape to be the one that hit the ink ribbon and pressed ink in the shape of a k onto a sheet of paper, if the Shift lever were also pressed, the k would miss the ink ribbon and the K would hit it instead.

· we can represent characters as strings of bits, for example, the ASCII (American Standard Code for Information Interchange) says "lets say 01001011 means the letter K". so, when you push a button (key) with the symbol K etched onto it, the keyboard watcher tells the central processor "hey, someone just pressed 01001011".  

· telex machines, instead of metal stamps on the end of fingers, used electronic codes like ASCII. it started off as a 6-bit code with only uppercase letters (and later expanded to 8-bits when they wanted to include lowercase letters and a few special symbols). there was only room on the teleprinter keyboard for so many buttons, so rather than having a separate button for each (character) code. they used combinations of buttons and a special key to create longer codes that represented telex communication control codes, which were used in protocols used by teleprinter keyboards. they called that special key Ctrl, short for Control. 

· electric typewriters and computers use another special key to incorporate upper and lower case alphabets. they decided to call the new special key Shift because of the good old typewriter days. then they wanted even more codes and another special key called Alt (short for alternative) was added to the keyboard.

· Nowadays, we have Unicode which includes Arabic, Japanese, Thai, Chinese and other language characters as well. This takes up twice as many bits as modern ASCII (of course, because there are more possible characters to be represented with a code) but these days bits are cheap. Note that with 16 bits there are 216 = 65536 possible Unicode characters.

pictures
· computers represent pictures as lots of pixels, each of which is represented by numbers representing hue, saturation and brightness. our brains do so too - all brain information is coded as electrochemical signals travelling along neurons and meeting up in synapses; these neural impulses travel at roughly the speed of sound, whereas the electrical signals in computer chip pathways travel at the speed of light, which is much faster

music
· music is a sound signal that can be represented in digital form too. we commonly think of information as something that means something to somebrain. it doesnt have to, information is just something that is non-random. but in the case of music especially, it has (can have) a very significant meaning to people as it tunes in to their emotions and can make us relaxed, or militant, happy or sad and all kinds of emotion.  

· The emotions we feel when we listen to beautiful or stirring or sad music are inferences made by our brains.  People who study musical composition learn quickly that "minor keys" tend to arouse sentimentality in listeners whereas "major keys"tend to provoke excitement.  This is just as true for modern pop music as for classical masterpieces like Beethoven's 1812 overture.  

· many people believe that computers cannot have emotions.  but this is not true.  emotions are physiological states - they can be triggered by drugs as well as sights and sounds and touches and thoughts.  

data and information 
· data is the plural form of datum, meaning measurement. For example, the Chart Datum on a nautical chart is the level to which all depth contours (known to seafarers as the "height of the water") relate. It is a point lower than the lowest tide one expects. Another example is "date" which is a measurement of time relative to a reference point such as the birth of Christ or when Mohammed brought his revelation to Medina. 

· a file is a collection of data that can be referenced by a single symbol (its filename). Computer files are often typed (ie they have different types!) such as .doc or .html or .exe The type of a file is a reference to the software that knows how to process the information in a file. .doc files can be processed by Microsoft Word, .html files can be read by a browser such as Netscape Navigator and changed by an editor such as Yahoo PageBuilder, and .exe files contain programs that can be executed (ie performed) by a microprocessor under the control of Microsoft Windows Operating System

· what we used to call Data Processing Technology we now call Information Technology... the reasons are historical and not really significant.

· We tend to think of information as something that has a meaning; something that tells someone something. But what it tells them depends upon what is already in their brain. The telling is done by the brain/computer to itself when it interprets the information. 

· human brains are engineered to make sense of pictures, which is why we say "a picture is worth a thousand words". one thing a computer can do is help us make pictures out of other forms of data, such as lots of numbers. here is an Excel spreadsheet that attempts to make some human-oriented pictures out of lots of numbers. you might like to look around it to get a feel of what can be done. 

Programs
· An operation is a something1 that something2 does to something3. Eg a hospital operation is when a surgeon (something2) makes a change (something1) to a body (something 3) such as cut off a leg, add another leg, etc. 

· A computer operation (= computation) is something a computer processor does to some information. Eg make a logical inference, or calculation. 

· A computer program is a big operation made up of a lot of little operations.

Logical operations
The basic logical rule of inference is modus ponens which can be written as

A, A->B => B which means "I know that A implies B.  So if you tell me A I will infer B" 

For example, if you see someone smiling, you infer they are happy, because you have an axiom (a basic belief) or theorem (a belief you have formed) that smiling people are happy people. 

note that A=> B does not mean B=>A.  Happy people don't smile all the time (smiling too much makes your facial muscles ache - i experienced this in Japan where you have to smile at everyone you meet whether you are happy or not!).  From my Japanese experience, and from reading Alice in Wonderland by Lewis Carroll, my own belief about smiling and happiness is more complicated, something like 
smiling(x) => happy(x) or (Japanese(x) and (beingIntroduced(x,y))) or CheshireCat(x) 
Imagine a female robot computer that has 3 processors: a conscious brain (C), a mammalian brain (M) and a reptilian brain (R). Her mammalian brain takes care of social interaction behaviour processes, her reptilian brain is concerned with with basic survival body regulatory processes such as heartrate, blood pressure etc and her conscious brain is what she thinks she thinks because it doesn't know what is going on in the other two brains, although it does send and receive messages to / from them. 

Her conscious brain has learned from its innate insecurity or previous bad experiences that:

rule C1. "if he looks at another girl, he doesn't love me" 

and from ethical instructors that

rule C2 "it is wrong to use violence"

and from television advertisements that

rule C3: “chocolate makes you feel better”

which we might express in mathematical logic (together with subconscious mammalian and reptilian rules that the robot's conscious brain doesn't know exist) as:

C1. looks (him, anothergirl) -> not (loves(him, me))
C2. (hit (someone1, someone2) -> bad(someone1) and hurt (someone2)
C3. depressed(me) -> (eatchocolate(me)-> not(feelbad((me)))

M1. not(loves(him, me) -> insecure(me) and mad (me, him)
M2. insecure(me) and feelbad(me) -> depressed(me)
M2a. not(insecure(me)) and not (feelbad(me)) -> not (depressed (me))
M3. bad(me) -> feelbad(me)

R1. mad(me, someone) -> hit (me, someone)
R2. teethfallout(me) -> feelbad(me)

then if the information 

looks(him, anothergirl) 

is input, rule C1 is triggered which infers 

not(loves(him, me)) 

which is passed to the mammalian brain which triggers rule M1 which infers 

insecure(me) and mad(me, him) 

which is passed to the reptilian brain which in turn triggers rule R1 and the action 

hit(me, him) 

is carried out. 

Observation of this behaviour is input to the conscious brain and rules C2 and then M3 are triggered, causing the message

 feelbad(me) 

to be added to its set of socially-oriented feelings, which, with insecure(me) already present, causes rule M2 to be triggered, with the result 

depressed(me) 

being sent back to the conscious brain which now has to work out a way to deal with a situation created by the mammalian and reptilian brains. 

The robot has learned rule C3 from television advertisements. But it doesn't have a rule like 

eatchocolate(someone)->teeethfallout(someone) 

so the robot won't know what chain of events it has set in motion until, some years later, the robot's body provides the input 

 teethfallout(me)  

But, in any case, eatchocolate(me) has no effect on insecure(me) so rule M2a will never be activated by this robot's mindset....one can imagine the poor robot continuing to use rule C3 in a vain attempt to trigger rule M2a which sadly will not happen.. It needs to learn another rule.....the program does not work properly....in computerspeak, we say it has a bug (because a long time ago, a computer stopped working because there really was an insect (bug) fried inside, causing a short-circuit).

 

Procedure operations
Logical inference rules (if this then that) can be embedded in other instructions.  For example,  here is a procedure for crossing the road; it is the one I was taught at school; my teacher called it the "Green Cross Code":

	1. look left 

2. look right 

3. look left again 

4. if it is safe, then 

5. walk (don't run)


In England, cars drive on the left hand side of the road. When you look left, you are looking far into the distance to ascertain that no car from that direction could reach you before you make it across the far lane to the other side of the road. The second look left is a double-check, because it takes time to look right and calculate whether it is safe to cross, just in case a car appears from the left during the time you are looking right. You may need to recalculate...of course, the same applies to cars from the right while you are looking left!! The extra look is a safeguard in case a child overlooks the fact that it takes twice as long to cross both lanes as it does to cross the near lane.

But this procedure is no good for a robot. When the robot looks to the left again, it will forget what it saw when it was looking to the right, unless instructed to remember.....this is also a kind of programming error, ie bug.

	1. look left 

2. remember what you are seeing 

3. look right 

4. remember what you are seeing 

5. look left again 

6. if it is safe, then 

7. recall what you remembered 

8. if it is safe, then 

9. walk (don't run)


 Our program is inefficient....suppose it's not safe on the right..... the robot will look right, see it's not safe, then look left again, see it is safe, and only then recall that it's not safe on the right!!

The robot should not even bother looking left again if looking right tells it it's not safe. [Of course, looking doesn't tell it anything! It tells itself by making inferences from the input data on its retina]. So instead of remembering things and recalling them later, let's reorganise the logic of the program:

	1. look left 

2. if it is safe,
then look right 

3. if it is safe,
then look left again 

4. if it is safe,
then walk (don't run)


 That's better....or is it? What happens if it's not safe??  The robot will simply stay where it is for ever, because it has not been told to look again after the car has passed! 

So what should our program tell it to do?? 

Well, it has to keep looking until it's safe, that is, it has to look, ask itself "do I see danger?" and if so, wait a bit and then look again in the same direction.:

	1. repeat until it is safe
look left 

2. repeat until it is safe
look right 

3. repeat until it is safe
look left 

4. walk (don't run)


 But in steps 2 and 3 the robot will think to itself that it is safe before it looks.....(because "safe" is the value of the memory slot labelled "it" left over from the previous step!! It should assume it is not safe before looking:

	1. assume it is not safe
repeat until it is safe
look left 

2. assume it is not safe
repeat until it is safe
look right 

3. assume it is not safe
repeat until it is safe
look left 

4. 4. walk (don't run)


 However, there's still a problem: suppose whilst its doing step 3 a few cars come along. The robot will stand there waiting until they pass. That's good. But suppose that while it is looking left, a car appears from the right too.... Oh dear, what should we do??

The answer is simple: it should only look left once in step 3 so that there is not enough time for a car to appear from the right in time to reach the robot while it's walking across:

	1. assume it is not safe
repeat until it is safe
look left 

2. assume it is not safe
repeat until it is safe
look right 

3. look left 

4. if it is safe
then walk (don't run)


By now you might be wondering why we bother telling the robot to look left first. There is a reason: cars drive on the left.  It takes us longer to get into the hitting zone of a car on our left (ie the lane furthest from us).  We make a double check to our left because it's the higher-risk direction (in America you would do it the other way round because one drives on the right there).

But what if it is not safe in step 4?

It has to repeat the whole thing again! 

How can we tell it to do that?

Let's use what we have learned so far about crossing roads and redesign our program completely using a "top-down" design approach to structure our program:

1. assume it is not safe
repeat until it is safe
      check

2. walk (don't run)

check is another program, called a procedure or subroutine or method by different programming languages. It looks like this:
procedure check = 

1. assume it is not safe
repeat until it is safe
       look left 

2. assume it is not safe
repeat until it is safe
      look right; look left

Gosh! It looks so easy! Why didn't you say so in the first place??!! Well, that's the whole point about programming...once you get it right, it looks straightforward - but it takes a lot of thought to get it right. 

As Albert Einstein said, "if a thing can be said, it can be said simply" - however, it takes a lot of effort to work out how to say things simply.......we can all understand E=MC2 ....it's simple.....so why didn't anyone say it before Albert?..........but is his formula as simple as it looks? 
What does the square of a speed mean??? Ask your physics teacher...: it doesn't mean anything to me, but I do know it took Sisyphus effort to roll that stone up the hill. So he needed energy to be able to exert that effort. The energy needed is the force he needed to move it a unit distance times how far he had to roll it, ie E=FD.  Now Newton believed F=M0A. Einstein says Newton was wrong, F=MA where M=M0/sqrt(1-V2/C2) where M0 is the rest mass and M the mass at speed V and C is the speed of light.  So  E= MAD!  ie mass times acceleration times distance.  That makes more sense to me than MC2 and it means the same thing.
 what computers do
· a program is a process (computation) performed on information, which is represented in computers as bits (binary digits). 

· a bit can be represented as a voltages (eg, we might say +V means "1" and 0V means "0").
 

the basic process that computers perform is done by a transistor: 
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this does a very simple job: if the source is connected to +V volts and the drain is connected to earth, then 

if the gate is connected to +V volts, it WILL NOT conduct current from the source to the drain, but if the gate has no voltage on it, the transistor WILL conduct.

now suppose we say +V represents a 1 and 0V represents a 0, then 

the transistor converts a 1 on the gate into a 0 on the source-drain line and a 0 on the gate into a 1 on the source-drain line. we can connect an input signal to the gate and tap the source-drain line to get an output signal. Circuit designers call this a NOT gate.

· That's all a transistor does, and yet we can use it to build electronic circuits that can do anything!! amazing!!!!! but how?

first we must appreciate that any - absolutely any - information can be represented by a bunch of bits. 

then we must appreciate that any computation boils down to processes operating on bits (represented as voltage levels). 

and we can do something with lots of bits by doing lots of somethings with just one or two bits at a time. sort of like how we learned to add long numbers together, by adding one digit place at a time. in binary, 0+0 = 0; 0+1 = 1; 1+0 = 1; and 1+1 = 0 carry 1.

here is a list of all of the 23=8 combinations we can make with 2 bits in and 1 bit out (convince yourself that it doesn't make any sense to have more than 1 bit out):

	combination
	0
	1
	2
	3
	4
	5
	6
	7

	first bit in 

second bit in

bit out
	0

0

0
	1

0

0
	0

1

0
	1

1

0
	0

0

1
	1

0

1
	0

1

1
	1

1

1


a 2- bit operator divides the space of all combinations into two parts. AND is defined by combinations 0, 1, 2, and 7:

	AND
	0
	1

	0
	0
	0

	1
	0
	1


NAND is the opposite of AND and so it is defined by combinations 3,4,5 and 6 (the ones AND doesn't use):

	NAND
	0
	1

	0
	1
	1

	1
	1
	0


Now, because of what a transistor does, we can make a NAND operator circuit (called a NAND gate) out of two transistors stuck together:
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out = NAND (A , B )

and what's more, we can make any operation out of a composition of NAND gates and NOT gates. 
this is a surprising truth and one I ask you to either believe by faith or prove for yourself (you will need a book on mathematical logic to help you prove it). it is very significant truth for it means we have a standard building block with which which we can build any computable function involving any finite number of bits. 

consider addition for example. it involves two operations, one to work out the sum and one to work out the carry. sum is possibilities 0,3,5,6 and carry is possibilities 0,1,2,7. if you want to, you can verify for yourself that:

sum (A,B) = not(nand(nand(not(A),not(B)),nand(A,B)))

carry(A,B)=not(nand(A,B))

suppose we make a circuit to add wo bits together and produce two outputs (the sum and carry). let's call this a "half-adder" because everyone else does! then if we make lots of half-adders and join them together we will have a circuit that will add two strings of bits together. and of course, a string of n bits can represent 2n different numbers. so we will have a circuit that can add any two numbers modulo 2n. 

so, now we can see how computer circuits can process (operate on) bit strings.

 

· computer programs are themselves represented as bit strings.

but what do these bit strings mean?
their meaning is expressed by what the computer does with them.

the human genome project has mapped the DNA sequence of people; our genome is a string of about 26,000 genes, each of which comprises about 10,000 nucleotide pairs, of which there are 4 kinds.  Now 4 = 22 and so the human genome contains about 26,000 x 10,000 x 2 bits =  520  million bits = 65 Mb (Megabytes, where 1 byte = 8 bits) - so you can store all the information needed to make 10 different people on a single 700 Mb CD!
· each instruction (basic operation) is stored in the computer's memory. its address is its location in the memory. 

· the computer follows a "fetch-execute" cycle wherein each cycle it 

1. fetches the next instruction from memory and 

2. executes it (ie does what the instruction tells it to do).

here are some example instructions:

copy the contents of a memory location to a working register (read)

copy the contents of a working register to a memory location (write)

add the contents of a memory location to a working register (add)

change the contents of the "next instruction address register" (jump)   

jump if the contents of a working register represents a negative number 

· the control unit decodes the instruction and executes it. The decoding and execution is all done by circuity consisting of lots of NAND and NOT gates (plus a few other things)

if the instruction execution involves doing some arithmetic or logic, this is done by the ALU (Arithmetic/Logic Unit) which contains lots of NAND and NOT gates (plus a few other things)

in both cases, the key building blocks of electronic circuits that process information are the NAND gates and NOT gates which in turn are made out of transistors. 
 the key instruction that makes computers more than mere calculators is the conditional jump; using it, different paths through a program can be followed depending on different values of input data.  

this means the computer can behave in a manner that is appropriate to its circumstances. and behaving appropriately is the essence of intelligence. (note: by "appropriate" i mean appropriate to the goals of the organism, which, in the case of living creatures directed by their gene blueprints, is, quite simply, "catch dinner and reproduce".  Steven Pinker has told his genes to go jump in a lake by deciding not to have children; he reckons humans are capable of overriding their genetic imperatives (their animal instincts).  Personally, although i like most of his ideas, i think he will eventually discover that his rational mind cannot dominate his subconscious because the latter is too powerful, but we will see...).

it looks like there is a big difference between a program written in English (such as our crossing the road program) or in mathematical logic (such as our 3-brain robot program that makes inferences and creates feelings inside itself) and a program just consisting of a lot of bit strings.

but there is NO real difference!! - they are just different representations of the same thing. in general, it takes a lot of machine instructions to represent a single line in a programming langiuage, but generating them is a relatively simple job which can be done by a computer program called a compiler (it compiles a machine language version of the instructions in a programming language).

now, you might say that computers can never be as intelligent as humans, because they can only do what we tell them in our programs

BUT we can tell computers how to learn new things for themselves or to create things

· for example, Steven's program composes music. I helped Steven design and write his program (all the musical knowledge it embodies came from him) and understand how it works, but I could not compose music myself without following its instructions). download http://www.geocities.com/co1601/jaz.mp3  to hear an example of his program’s compositions.  Reference: Brown, DJH and Sidley, S: The expression of aesthetics as heuristic constraints and preferences in a computer program that composes jazz improvisations. Proc Symposium on Artificial Intelligence and Creativity, Stanford University,133-136.  AAAI Press, 1993..
· for example, one of my programs learned how to play card games (at a basic skill level) and diagnose liver dieases (as well as experts!), using the same way of representing things and the same learning technique.  Reference: Brown, DJH: Concept Formation by Feature Value Interval Abstraction. Proc Workshop on Pattern-Directed Inference Systems, Honolulu, 1977. Reprinted in ACM SIGART Newsletter 63, 55-60, 1977.
how a computer executes a program
typically, a program lives in a house of boxes (address locations) on secondary storage street. the general (or chief dogsbody, depending on how you think about it) of the computer is its Operating System (OS) such as Windows 98 or LINUX. An OS is itself a suite of programs. When a user or another program wants a program to be executed  (meaning to make things happen, as in the phrase business executive), the OS copies the program (or at least part of it) into the RAM (just because its quicker to do it like this) and...

....starts it off by copying its first instruction into the Instruction Register in the CPU. from then on, the program itself decides where the next instruction is (default is the one which lives in a box next to the one currently being executed, but an instruction could be "get the next instruction from location such-and-such"). when the program is done, it tells the OS, which then decides which program to run next.

by switching its attention back and forth, an OS can manage the concurrent execution of many programs. although any any moment, only one instruction is being decoded; an instruction that starts up another machine (like a printer or disk drive reader) has to wait around for the machine to finish its task, so in the meanwhile the OS can execute instructions from another program.  this is called multiprogramming.   

obeying a machine language instruction is performed by circuitry connected to the instruction register in the CPU. this reads the instruction and does what it says (like "add the contents of location 1268356 to working register B" or "get the next instruction from location 5634972 if working register A contains a negative number (ie a 1 in the leftmost bit)").

sometimes a program contains a mistake that causes it to either create a known kind of error (such as dividing by 0 or jumping off the planet) or one that the OS cannot detect (because it was written by Microsoft and not Linus Torvelds) which causes the CPU to have a brain seizure, called a "crash" or "hang" in computerspeak, although no loud noises or broken necks are involved.

