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Levels of programming languages
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Meta languages
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Meta languages

For example: Dreamweaver

- translated first into high-level language (e.g. Html)
then into machine code by the computer

- even easier to understand BUT are less flexible.
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High-level languages
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High-level languages

void setup()

{

size(200, 200);
background(0);
stroke(153);
loop();

by

int x = 0;

inty = 100;
Int incx = 1;
int incy = 10;
void draw()

{

line(x, y, X+incx,y+incy);

X = X + IncX;

y =Yy + incy;

if (X +y == 199) noLoop();
by
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MACHINE LANGUAGE AND ASSEMBLER
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How the computer manipulates 0s and 1s
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Machine language

Don’t panic!
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Machine language
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Assembly language
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Assembly language
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Assembly language
It's difficult, but very fast.

Programs take very little
memory so it's good for
embedded microprocessors
—in white goods, for
instance: washing
machines, cookers, vacuum
cleaners, etc.

http://www.8052.com
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ACALL: Abselute Call
ADD, ADDC: Add Accumulator (With Carry)
AJMP: Absolute Jump
ANL: Bitwise AND
CJNE: Compare and Jump if Not Equal
CLR: Clear Register
CPL: Complement Register
DA: Decimal Adjust
DEC: Decrement Register
DIV: Divide Accumulator by B
DJNZ: Decrement Register and Jump if Not Zero
INC: Increment Register
JB Jump if Bit Set
JBC: Jump if Bit Set and Clear Bit
JC: Jump if Carry Set
JMP: Jump to Address
JNB: Jump if Bit Not Set
: Jump if Carry Not Set
: Jump if Accumulator Not Zero
: Jump if Accumulater Zero
LL Long Call
P: Long Jump
OV Move Memory
OVC: Move Code Memory
OVX: Move Extended Memory
Multiply Accumulater by B
: No Operation
: Bitwise OR
: Pop Value From Stack
SH: Push Value Onto Stack
Return From Subroutine
I: Return From Interrupt
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RET:
RET
RL: Rotate Accumulator Left
_C Rotate Accumulator Left Through Carry
R: Rotate Accumulator Right
& Rotate Accumulator Right Through Carry
ETB Set Bit
: Short Jump
U : Subtract From Accumulator With Borrow
P: Swap Accumulator Nibbles
CH Exchange Bytes
CHD: Exchange Digits
RL: Bitwise Exclusive OR
ndefined: Undefined Instruction
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The Terese
micro-computer

Telecomunicazioni

100

110

120

130

140

150

160

170

180

190

Main Memory

0

1

2

3

Microprocessor

R1 ALU1
R2
R3
R4
Video Memory
0 1 2 3 4 5 6 7 8 9
100 101 102 103 104 105 106 107 108 109
110 111 112
122
133
144
155
166
177
188
199
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Assembly language
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Telecomunicazioni

Terese micro-computer assember commands

OPCODE OPERATION

LR1

LR2

C&M

ADD

JMP

JEQ

INC

END

Load Register R1

Load Register R2

Copy and move value in 2nd A

address to 1st address
B

Add 2 values

jump to a 'label

Checks if two values are equal
AND jumps to a label

Increases a number in address A
1 by the number in address 2

Stops the program

ON

operand 1
address or
#number

address or
#number

address 1

address 1

1st register

label

address 1

address 1

address 1

operand 2

address 2

#number

2nd register

address 2

address 2

#number

operand 3

address to
store the
result

address or
'label' to
iump to
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A Terese program

Telecomunicazioni

Label opcode operand 1 operand 2 operand 3
1 X: C&M 00 #0
2 Y: C&M 01 #100
3 PLUS X: C&M 02 #1
4 PLUS Y: C&M 03 #10
5 DRAW: LR1 00
6 LR2 01
7/ ADD R1 R2 R3
8 C&M R3 #1
9 INC X 02
10 INC \' 03
11 JEQ #R3 199 END
12 JMP DRAW
13 END: END
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Assembly language

Label opcode operand 1 operand 2 operand 3

1 X: C&M 00 #0 ;in memory location 0,0 put O
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The Terese
micro-computer .Xx .

Label opcode operand 1 operand 2 operand 3

1 X: C&M 00 #0

In memory location 0,0 put the number O

Telecomunicazioni

0

1

2

3

100

110

120

130

140

150

160

170

180

190

Main Memory

2

3

Microprocessor

0 R1 ALU1
R2
R3
R4
Video Memory
0 1 2 3 4 5 6 7 8 9
100 101 102 103 104 105 106 107 108 109
110 111 112
122
133
144
155
166
177
188
199
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The Terese Main Memory Microprocessor

micro-computer .X.Y. .

o 0100 R1 ALU1
: R2
z R3
s R4

;in memory location 0,1 put 100
Video Memory

0 1 2 3 4 5 6 7 8 9
100/ 100 | 101 102 | 103 104 | 105 | 106 | 107 | 108 109

110/ 110 | 111 112

120 122

130 133

140 144

150 155

160 166

170 177

180 188

190 199
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The Terese Main Memory Microprocessor

micro-computer .Xx .Y X+, Y+

0 110 R1 ALU1
1 R2
2 R3
3 R4
:in memory location 0,2 put 1 Video Memory
;In memory Iocatlon 0’3 pUt 10 100 180 1(1)1 1(2)2 133 1;4 1(5)5 1(6)6 1(7)7 188 1(9)9
110/ 110 111 112
120 122
130 133
140 144
150 155
160 166
170 177
180 188
190 199
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The Terese Main Memory Microprocessor

micro-computer .x .Y X+, Y+

o ri[ 0] ALU1
1 R2
z R3
; R4

Video Memory

0 1 2 3 4 5 6 7 8 9
100/ 100 | 101 102 | 103 104 | 105 | 106 | 107 | 108 109

» load R1 with contents of
memory 00 110[ 110 | 111 | 112

120 122

130 133

140 144

150 155

160 166

170 177

180 188

190 199
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The Terese Main Memory Microprocessor

micro-computer .x ., Y X+, Y+

.H 110 R1| 0| ALU1
1 R2 1100

z R3

s R4

Video Memory

0 1 2 3 4 5 6 7 8 9
100/ 100 | 101 102 | 103 104 | 105 | 106 | 107 | 108 109

» load R1 with contents of
memory 00 110[ 110 | 111 | 112

; load R2 with contents of
memory 01

120 122

130 133

140 144

150 155

160 166

170 177

180 188

190 199
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The Terese Main Memory Microprocessor
micro-computer .X .Y X+, Y+
: R1 ALU1[od
1 R2
2 R3
: R4

Video Memory

0 1 2 3 4 5 6 7 8 9

100({ 100 101 102 103 104 105 106 107 108 109
» load R1 with contents of
memory 00 110[ 110 | 111 | 112
; load R2 with contents of
memory 01 120 122
;add 130 133
140 144
150 155
160 166
170 177
180 188
190 199
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The Terese Main Memory Microprocessor

micro-computer .Xx .Y X+, Y+

: R1 ALU1[od

: R2
z R3
s R4

Video Memory

0 1 2 3 4 5 6 7 8 9
100/ 100 | 101 102 | 103 104 | 105 | 106 | 107 | 108 109

110/ 110 | 111 112

120 122

;add and put result in R3

130 133

140 144

150 155

160 166

170 177

180 188

190 199
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The Terese Main Memory Microprocessor

micro-computer .Xx .Y X+, Y+
oo 0 1100 1 |10 R1|0 ALU1
. R? [100
2 R3
3 R4

Video Memory

0 1 2 3 4 5 6 7 8 9
100 101 102 | 103 104 | 105 | 106 | 107 | 108 109

110/ 110 | 111 112

120 122

130 133
; put 1 (to light a pixel) in the
address in R3 140 144

150 155

160 166

170 177

180 188

190 199
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The Terese Main Memory Microprocessor

micro-computer .x .Y X+, Y+

0 m 10 R1|0 | ALU1
, R2 |100

2 R3[100

; R4

Video Memory

0 1 2 3 4 5 6 7 8 9
100 101 102 | 103 104 | 105 | 106 | 107 | 108 109

110/ 110 | 111 112

120 122

130 133

140 144

» increment x with contents of
memory 02 150 155

160 166

170 177

180 188

190 199
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The Terese Main Memory Microprocessor

micro-computer .x .Y X+, Y+

0 m 10 R1|0 | ALU1
, R2 |100

2 R3[100

; R4

Video Memory

0 1 2 3 4 5 6 7 8 9
100 101 102 | 103 104 | 105 | 106 | 107 | 108 109

110/ 110 | 111 112

120 122

130 133

140 144

» increment x with contents of
memory 02 150 155

160 166

170 177

180 188

190 199
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The Terese Main Memory Microprocessor

micro-computer .Xx . Y X+, Y+

1 R2
2 R3
3 R4

Video Memory

0 1 2 3 4 5 6 7 8 9
100 101 102 | 103 104 | 105 | 106 | 107 | 108 109

110/ 110 | 111 112

120 122

130 133

140 144

150 155

; increment y with contents of

160 166
memory 03

170 177

180 188

190 199
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The Terese Main Memory Microprocessor

micro-computer .Xx . Y X+, Y+

1 R2
2 R3
3 R4

Video Memory

0 1 2 3 4 5 6 7 8 9
100 101 102 | 103 104 | 105 | 106 | 107 | 108 109

110/ 110 | 111 112

120 122

130 133

140 144

150 155

; increment y with contents of

160 166
memory 03

170 177

180 188

190 199
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The Terese Main Memory Microprocessor
micro-computer .X .Y X+, Y+
of 1 (110 1 |10 Ri1|0 | ALU1
1 R2 100

z R3
s R4

;in memory location 0,0 put O
;in memory location 0,1 put 100
:in memory location 0,2 put 1 Video Memory

0 1 2 3 4 5 6 7 8 9

;in memory location 0,3 put 10 100 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109
» load R1 with contents of
memory 00 110[ 110 | 111 | 112
; load R2 with contents of
memory 01 120 122
;add and put result in R3 - 53
; put 1 (to light a pixel) in the
address in R3 140 144
» increment x with contents of
memory 02 150 155
» increment y with contents of
160 166
memory 03
; check if R3=199 (R3 is where 170 177
the video memory location was
stored); 180 188
; jump to label 'DRAW'’
190 199
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The Terese Main Memory Microprocessor
micro-computer .X .Y X+, Y+
of 1 (110 1 |10 R1|1 | ALU1
. R2 (110
2 R3 111
;in memory location 0,0 put O ’ R4

;in memory location 0,1 put 100
:in memory location 0,2 put 1 Video Memory
;in memory location 0,3 put 10 . 2 34 > o T 0 :

100 101 102 103 104 105 106 107 108 109
DRAW : load R1 with contents of
memory 00 110[ 110 112
; load R2 with contents of
memory 01 120 122
;add and put result in R3 - =3
; put 1 (to light a pixel) in the
address in R3 140 144
150 155
160 166
170 177
180 188
190 199
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The Terese Main Memory Microprocessor
micro-computer .X .Y X+, Y+
o0 2 120 1 10 Ri|1 ALU1
. R2 (110
2 R3 111
;in memory location 0,0 put O ’ R4

;in memory location 0,1 put 100
:in memory location 0,2 put 1 Video Memory
;in memory location 0,3 put 10 . 2 34 > o T 0 :

100 101 102 103 104 105 106 107 108 109
DRAW ; load R1 with contents of
memory 00 110[ 110 112
; load R2 with contents of
memory 01 120 122
;add and put result in R3 - 53
; put 1 (to light a pixel) in the
address in R3 140 144
» increment x with contents of
memory 02 150 155
» increment y with contents of o T
memory 03
; check if R3=199 (R3 is where 170 177
the video memory location was
stored); 180 188
; jump to label 'DRAW'’
190 199
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The Terese Main Memory Microprocessor
micro-computer .X .Y X+, Y+
o0 2 120 1 10 R1] 2 ALU1
. R2 (120
2 R3[122
;in memory location 0,0 put O ’ R4

;in memory location 0,1 put 100
:in memory location 0,2 put 1 Video Memory
;in memory location 0,3 put 10 . 2 34 > o T 0 :

100 101 102 103 104 105 106 107 108 109
» load R1 with contents of
memory 00 110[ 110 112
; load R2 with contents of
memory 01 20
;add and put result in R3 - =3
; put 1 (to light a pixel) in the
address in R3 140 144
150 155
160 166
170 177
180 188
190 199
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Assembly language

Terese mini-computer: example of assembler program

Label opcode operand 1 operand 2 operand 3
1 X: C&M 00 #0 ;in memory location 0,0 put O
2 Y: C&M 01 #100 ;in memory location 0,1 put 100
3 PLUS X: C&M 0?2 #1 ;in memory location 0,2 put 1
4 PLUS Y: C&M 03 #10 ;in memory location 0,3 put 10
» load R1 with contents of
5 DRAW: LR1 00 memory 00
» load R2 with contents of
6 LR?2 01 memory 01
7 ADD R1 R2 R3 ;add and put result in R3
; put 1 (to light a pixel) in the
8 C&M R3 #1 address in R3
» increment x with contents of
9 INC X 02 memory 02
» increment y with contents of
10 INC y 03 memory 03
; check if R3=199 (R3 is where
the video memory location was
11 JEQ #R3 199 END stored);
12 JMP' DRAW ; jump to label 'DRAW'
13 END: END
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Begin
Flowchart X |
1| Put 0 in memory location 00 x coord of pixel to draw
Y
2| Put 100 in memory location y coord of pixel to draw
01
PLUS X
3| Put 1 in memory location 02 amount to increease x
PLUS Y
4| Put 10 in memory location 03 amount to increease y
DRAW
> 5 Load R1 with contents of x coordinate
memory 00
6 Load R2 with contents of y coordinate
memory 01
7 Add R1 and R2 to give memory address
put result in R3
8 | Put 1 in the memory location to light the pixel
stored in R3
9 Inrease x by contents of for next pixel
memory labeled x
10 Inrease y by contents of
memory labeled y
NO YES
Jump to label 12 END

] 'DRAW'
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