Storing values into main memory via the code you write in JavaScript and HTML
Background: 

Recall how clicking the MS Word icon on your desktop causes the Operating System to load the program (code) for MS Word into RAM (and then start the program running).  Also once MS Word is running and you click FILE(Open and then name a file you have already created, like “JohnLetter.doc”,  the file “JohnLetter.doc” is copied into RAM. Thus, you can cause the computer to put data into memory by clicking on an icon or by letting software like MS Word open a file you name.

But how do you get your webpage to put data into memory via JavaScript?  This handout focuses on using code to get data stored into memory when that code is executed.

Using JavaScript statements to get data into RAM:

Most languages at the level of JavaScript and HTML (like C, C++, Java, Fortran, SAS & SPSS statistical programming languages) provide you special code that allows you to ask the Operating System  to (1) locate and set aside  some bytes of memory to store your data and then (2) to store some data there. 

In  many programming languages (like JavaScript, HTML, Java, C++), we give the instruction to store a piece of data into a main memory location, RAM,  as follows, (where we fill in the left blank with the memory location name, and the right blank with the data we want stored):
“Memory location named____ gets the data value _____”
For example, if we want the memory location to be called, “age”, and we want to store the number 2 into this location, we want the instruction that reads,

 “Memory location named  age gets the data value 2.”  

How this sentence is written in code, depends on the programming language.
The Code:  

In deciding how the code would look, inventors of languages like JavaScript and HTML (& C++ etc.) decided that (1) we will always leave out the phrases “memory location” and “data value”, with the understanding that the first blank always will refer to memory and the second blank will always refer to data, and (2) we will use the equals symbol, =, in place of the word “gets”. 
Also it was decided to use the semicolon to tell the computer that our sentence has ended. (Why semicolon and not period? Hint: think of decimal numeral data values)

Code in JavaScript:

Thus, “Memory location named age gets the data value 2”   will be coded in JavaScript as:

age=2;

For readability, we can put spaces into this sentence:

age  =  2;
What does the Computer Do when it Receives the instruction to store Data to RAM?
The answer is that the computer 
(1) Picks out some bytes of RAM memory and names this collection of bytes “age”. Thus, “age” becomes the location name of the bytes of memory chosen.  
(2) Then, the computer stores the number 2 (as bits in the capacitors that make up the bytes of memory chosen).  If the computer likes 8-bit bit-patterns, 2 is represented in the memory location called age as 00000010, the binary numeral for two.
If we wanted 2 to be stored as text (as in the zip code 27858), the statement will be

age = ”2”;

The quotation marks around 2 tell the computer that 2 is considered TEXT, not a numeral.  Thus In this case 00110010 is stored, which is the ASCII text representation of text 2 . (If 2 is to be treated as a numeral , as in age=2;, then the bit pattern would have been 00000010. Notice that the rightmost 4 bits are the same for representing 2 as text or numerical.)
Instant Quiz:  

1.Translate the JavaScript statement, number_fish=1; into the exact English sentence the code expresses.

    ANSWER: The memory location named  “number_fish” gets the data value 1 stored as numerical value.

2.  What is the bit pattern that is in the memory location, number_fish, immediately after the statement above is executed (assuming 8 bit data patterns)?

    ANSWER:  00000001   (Hint: recall we are using a binary numeral with place values that are powers of 2 , instead of ten.)

3.  Translate into JavaScript statement, the English statement:  Memory location named  “account_balance” gets the data value 27858

    ANSWER:   account_balance=27858;

4. Translate into JavaScript, the English statement: Memory location named “zip_code” gets the text data string 27858. (We want to treat a zip code as text since we do not do arithmetic on zip codes!)

    ANSWER: zip_code=”27858”;   (Hint: I had to put the quotes there to tell the compute that the data was to be treated as text, not numerical, data!)

5. If we wanted to store the text data string, fido, into the memory location called dog_name, what is the JavaScript instruction that will produce this result?

    ANSWER: dog_name=”fido”;  

6. How many bits are stored into the variable in #5 if we use 8-bit ASCII to represent the 4 letters in the text string, fido?

    ANSWER: 32 bits are in the memory location if we use 8-bit ASCII to represent the text string, fido. (Hint: each letter takes 8 bits, and there are 4 letters to represent.)

7. What is the bit pattern in #6?

    ANSWER: Fido is represented using the following pattern of 32 bits,  

01100110011010010110010001101111.

      Hint: See old homework.  Recall  the recipe for creating a bit pattern for a letter:  the pattern starts with 01, followed by 0 if the case is upper or 1 if the case is lower, followed by the 5-bit binary numeral for  the position of the letter in the alphabet.  The first letter of “fido” is lower case f, which is the 6th letter of the alphabet. Thus the pattern starts with 011 followed by 00110, which represents 6 .  Recall that the place values of a 5-bit binary numeral are from left to right 16,8,4,2,1 (all powers of two instead of powers of ten).  Hence we put 1 in the 4’s place and in the 2’s place to give us the count 6.    Hence f is represented by 01100110. 

Now you can finish the bit pattern for “fido” by using this recipe to represent the other 3 letters.  You should  get  01100110011010010110010001101111. 
END Instant Quiz

If we have a sequence of such instructions that repeatedly store data to the same location, what happens? Consider the following example and carry out each instruction in sequence pretending you are the computer:

x=7; x=8;
Since storing data involves setting state devices into one of its states, only the last data value stored will be preserved  That is, once the second “gets” is executed,  only the bit pattern for 8 will exist in memory location x. That is the second instruction causes the 7 to be “overwritten” with 8.
Instant Quiz:  

1. What are the contents of each variable once the last instruction has been executed: a=”2”;b=3; a=5;

ANSWER: a contains the text representation for 5, b contains the numerical representation for 3.

2. What are the contents of each variable once the last instruction has been executed: a=”3”;b=2; a=b;

ANSWER: b contains the numerical representation for 2.  a contains the contents of b, which is the numerical representation for 2.  NOTE: I asked you to extend the facts  to make a guess here.  In JavaScript as with other high level languages when a TEXT character appears to the right of the equal, the TEXT value is assumed to name a variable into which you have already stored data. If we want b to be a text data value in this code, we must write,   a=”b”;
END Instant Quiz

Code in HTML:

In  HTML code, we can also ask the computer to store values into memory using the same operator, =.  Go look at your first web page, and find such an instruction. 

Yes,   <img src=”party.gif”>   instructs the computer to choose some bytes of memory, name the memory location “src” and store the ASCII text bit pattern for the file name, party.gif, into this part of memory. Note that with 8 bit ASCII we need to store 8 bits for each of the nine typed characters in the image filename.  Thus party.gif filename is represented by 9x8=72 bits. Thus the computer will store the 72 bits into the “src” memory location.
We give special names to these memory locations in JavaScript and HTML:  

In the pages we have seen, if the storing of data into memory using the “=” symbot occurs within an HTML tag, the memory location is called an attribute or property;  otherwise  we call the memory location a variable.

Thus, x is called a variable in the statement, x=8; and src is called an attribute or property in the tag <img src=”party.gif”> .   Properties /attributes are variables “owned” or used exclusively within a tag or other type of entity/object that allows that tag (or entity) to complete its job.

QUIZ:   What is the <img> tag supposed to do? Can the img tag do its job without the SCR= part-explain?

ANSWER: The tag is supposed to insert an image.  It cannot do its job without the SRC part because the tag will not “know” which image to insert.  We tell the tag what image to store by the code src=”party.gif. When the browser executes the tag, the browser causes a main memory location to be set aside called SRC and also causes the TEXT , party.gif to be stored there making this filename available to <img> when it is executed.
FYI: We can also ask the computer in other ways to store data into specific memory locations.  If you are interested, you can look up “passing arguments to parameters” also abbreviated with “passing parameters”.  
Your Turn: 
For each item below, write what the data contents of each memory location named will be after all the code in the item has been executed. Also state whether the contents is represented as text or numerical,  and state whether the memory location is a variable or property/attribute.
EXAMPLE:  height=56.5;  id_number = “450”; id_number=”909”
ANSWER:  56.5 is the numerical data value that is stored into the variable, height, and 909 is the text data value stored into variable, id_number.

EXAMPLE: <img src=”play.gif” width = “123”>

ANSWER:  play.gif is stored as text data in the property (or attribute) called src.  123 is stored as text data in the property called width.

1. A=4;  
2. B=”4”;

3. <bg color=”red”>

4. Hi_Score=”8” ; Lo_Score=12; Hi_Score=15;

5. <Img src=”cat.gif” width=”30”>

Answers:  

1. The variable is called A,  and the bit pattern for the numeral, 4, is stored into A.

2. The variable is called B, and the bit pattern for the text character, 4, is stored into B.

3. The attribute/property is color, and the bit pattern for the text character string, red, is stored into color.

4. The variables are Hi_Score and Lo_Score.  The bit pattern for the numeral  12 is stored into Lo_Score.  The  value in Hi_Score is the bit pattern for the numeral 15.  (Hint: Hi_Score first contains the ASCII bit pattern for the text 8, and then this value is replaced by the bit pattern for the numeral  15.)
5. The attributes (or properties)  are src and width. The ASCII bit patterns for cat.gif and 30, are stored as text into respectively src and width.

continued

FINAL QUIZ: Once all the code below has been executed, state the contents of each memory location named and state whether the data are store as numerical or text values and state what kind of memory location is involved (variable or property). Assume the code is embedded in a correct web page.

<script type=”text/javascript”>  a=3; b=a; c=a; d=”4”;</script> <a href=”http://www.ecu.edu/”> My School</a>

