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Programming Techniques

aSubroutines and Parameter Passing
aData gathering
aSearching Data Table
aString Operations
aSorting
aComputational Routines
aNumber Conversion
aExamples
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Exercise I

aTrapExample.x68
`Using different TRAPs for Key-In and Display

⌧Trap task 5 
• Read a character from keyboard
• Stored the keyed-in in the D1.B 

⌧Trap task 6
• Display a character stored in D1.B

⌧Trap task 0 (with CR.LF)/1 (w/o CR.LF)
• Display a string of characters whose starting address is stored 

in A1 register
• Display of the string continues until it meets number 0 [zero]

⌧Trap task12
• Key echo-off (with D1.B=0)
• Key echo-on (with D1.B=non zero value)

`A character guessing game
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Exercises (Password Echo)
a P-ECHO.x68

`Accept 5-digit number, and display * for each digit
`And display at the next line the password
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Tell me why we have to move around.
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Exercises - continued
aRevision of P-ECHO.asm to C-ECHO.asm
`Allow only 5 times of Password Tries for ATM 

access
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3 Subroutines for TRAP business

a RCHR
`Read a character
`Input: Key-in
`Output: Key-in is 

stored in D1
a PCHR

`Print a character
`Input: a character 

stored in D1
`Output: Display on 

Monitor
a EOFF

`Echo-Off Declaration
`Called once at top
`Input: None
`Output:None
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Moving between Data registers and Memory
aWhat if you need more than 7 long rooms?

`Well, in memory, there are many byte rooms. Millions!
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Exercise II (Moving to/from MEM)
a Storing Data Into Memory
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Is this what will happen?
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Exercise II-continued

aThis is what we want.

aThis is what we will have.  Why? 
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ASCII Code Chart
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ASCII-to-HEX Conversion

a Task #5
`A Character (in ASCII code (of a Byte size)) in D1

a Conversion of the Byte in ASCII into a Hex Number
a Numeric or Alpha?

`$30 - $39 Æ D1=D1-$30
`$41 - $46 Æ D1=D1-$37
`All others Æ “error message”
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Subroutine and Stack
a Subroutine

`Name= label
` Ends with RTS

a Calling
` Call by JSR or BSR
` Changing PC to the Label (or starting address) of a Subroutine
` Program should know the return address after visiting the subroutine

a Stack
` The return address (the address just after the calling instruction) is 

stored in the Stack
` Stack is also in the Memory (size of Long Word) starting 

@00000FF0 and decreasing.  So, program code should not 
mess with stack memory area.

` The Stack address is stored in Address register, A7 (“stack pointer”)
` LIFO (Last In First Out) Structure
` PUSH and POP

a PC gets “Address for next instruction” at the memory location 
pointed by A7
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Subroutine and Stack
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ATOH: ASCII to HEX Conversion Subroutine
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Subroutine ATOH (ASCII-to-Hex)
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Code structure for HEX-to-MEM

aName the code Hex2Mem.X68.
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Running Result
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Exercise III

aProblem: Retrieve the long word (I.e., 4 bytes) 
stored at the location starting at $300, and print 
each byte, from highest to lowest, on the 
computer screen.

aThis is what we want.

aNeed: Conversion of HEX to ASCII (HtoA)
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Naïve Approach (without HtoA)

aASCII Treatment
`To Monitor
`From Keyboard
`Through D1
`PCHR & RCHR
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Hex to ASCII Conversion (HtoA)
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Code Structure
a Overall Code

`Start with A2H code
`Use A2H for writing 4 hex bytes into MEM
`Add new lines for retrieving and printing them

`Save code to HEX2ASC.X68
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Code Run Example
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Exercise IV
aDEC to HEX Conversion
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DEC to HEX Conversion – Background
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Pre-Processing
a Declaration of Memory Location by Label

a Read 3 digit Decimal Number
a Store each digit from $500 as Number (by calling AtoH

subroutine)
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D2H Subroutine Structure - Sketch
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DtoH - Subroutine
a Read 3 numbers starting from $500 and store into Data Registers
a Convert them into 3 hex digits
a Store hex bytes starting from $503
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DtoH (subroutine code)
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The Last Step & Overall
a The last step:

`Read each Hex byte starting from $503
`Convert each Hex to ASCII (by calling HtoA subroutine) then 

Display (by PCHR)

a Overall Structure
`1. Pre-Processing
`2. Call DtoH subroutine
`3. Last Step

a Save File as D2H.X68
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EX V: HEX to DEC Conversion

aSample Run
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HEX to DEC conversion

a2 Digit HEX to 3 Digit DEC Conversion
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HEX to DEC Conversion Scheme

A to H

19
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HtoD structure 
2-digit Hex to 3-digit Dec
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EXERCISE VI: Simple Calculator

aUnsigned Single Digit Calculator
`1+9 = 10
`3+9 = 12
`9-3 = 6
`3 – 9 = -6
`2*4 = 8
`9*9 = 81
`9/1 = 9
`1/9 = 0 --- R
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Unsigned 1-Digit DEC calculator
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Addition Case
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Subtraction Case
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Add-Sub Structure
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Addition and Subtraction Only Code

aADDSUB sample run
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Multiplication and Division

a Multiplication
`Same as Addition or Division
`Answer format

⌧2 digit decimal number: (ex) 8*8 = 64  or 9*0=00

a Division
`The answer format:

⌧Up to 2 decimal points
⌧(ex) 8/4 = 2.00
⌧(ex) 2/8 = 0.25
⌧(ex) 5/4 = 1.25
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Division Case (decimal point)
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Code Structure
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Complete single digit Calculator

aSample Run
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CODING PROJECT

aUnsigned 2-digit decimal calculator (50+ pts)
aPROJECT SUBMISSION
`Description of the project (“PJT_lastname.doc”) (10)

⌧Program Design
⌧Include graphical description of the overall code structure

`Code with plenty of comments (almost every line of 
instruction) (“CALC2D_lastname.X68”) (40+extra)

`Deadline: 11:59pm, Wed 21 OCT 09
`Electronic Submission

aExtra Point Distribution
`10: First correct code arrived
`5:  Second and third correct codes arrived
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