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References

 Textbook (chapter 2)
 Manuale Freescale

(http://www.freescale.com/files/archives/doc/ref_manual/M68000PR
M.pdf)(http://www.freescale.com/files/dsp/doc/ref_manual/CFPRM.p
df)

 Manuale ARM 
(http://infocenter.arm.com/help/topic/com.arm.doc.dui0204j/DUI020
4J_rvct_assembler_guide.pdf)

 Quick Guides:
o ARM: 

http://infocenter.arm.com/help/topic/com.arm.doc.qrc0001l/QRC
0001_UAL.pdf

o Coldfire (m68000): 
http://home.anadolu.edu.tr/~sgorgulu/micro2/2008/68KISx1.pdf
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Linguaggio Assembly
 È funzionalmente equivalente al linguaggio macchina, ma usa “nomi” più intuitivi (mnemonics)

 Definisce l’Instruction Set Architecture (ISA) della macchina

 Un compilatore traduce un linguaggio di alto livello, che è indipendente dall’architettura, in 
linguaggio assembly, che è dipendente dall’architettura

 Un assemblatore traduce programmi in linguaggio assembly in codice binario eseguibile

 Nel caso di linguaggi compilati (es. C) il codice binario viene eseguito direttamente dalla macchina 
target

 Nel caso di linguaggi interpretati (es. Java) il bytecode viene interpretato dalla Java Virtual 
Machine, che è al livello Assembly language
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Il linguaggio Assembly

 È funzionalmente equivalente al linguaggio macchina, ma usa “nomi” 
più intuitivi (mnemonics)

 Definisce l’Instruction Set Architecture (ISA) della macchina
 Un compilatore traduce un linguaggio di alto livello, che è indipendente 

dall’architettura, in linguaggio assembly, che è dipendente 
dall’architettura

 Un assemblatore traduce programmi in linguaggio assembly in codice 
binario eseguibile

 Nel caso di linguaggi compilati (es. C) il codice binario viene eseguito 
direttamente dalla macchina target

 Nel caso di linguaggi interpretati (es. Java) il bytecode viene 
interpretato dalla Java Virtual Machine, che è al livello Assembly 
language
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Ciclo di sviluppo
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Programming with
Advanced risc machine (ARM)
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Registers

T
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ARM7TDMI Instruction Set*

*ARM 7TDMI Data Sheet –
Copyright Advanced RISC Machines Ltd 
(ARM) 1995
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ARMSim# simulator

 ARMSim# sviluppato dal Department of Computer Science at the 
University of Victoria, in Victoria, British Columbia, Canada
o http://armsim.cs.uvic.ca/
o Non include un editor
o Include la possibilità di simuare una scheda HW
o Include una guida pdf
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EmbestBoardPlugin
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ARMSim#
 Preparazione del codice:

o Utilizzare un editor esterno
o Scrivere il codice ARM7tdmi
o Salvare con estensione “.s” 

 Lanciare ARMSim#  
o Aprire il file “.s”
o Il programma viene

assemblato e caricato
o Procedere all’esecuzione del 

codice
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Simulation Run

 La prima icona Step Into consente di eseguire una singola istruzione, entrando in eventuali
subroutines

 La seconda icona Step Over consente di eseguire una singola istruzione, senza entrare in 
eventuali subroutines

 Breakpoint: cliccare due volte su una riga di codice (viene aggiunto un pallino rosso). 
L’esecuzione del codice si interrompe all’istruzione del breakpoint
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Simulation Views

Registers written 
during the last 
instruction 
appear red colored 
in the Register view 
window
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Esercizio

Sommare elementi di un vettore
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.text
ENTRY:
main:

ADR r1, array
SUB r1,r1,#4
LDR r0, =N
LDR r0,[r0]
MOV     r4, #0

loop:

SUBS  r0, r0, #1  LDR
r3, [r1,#4]! 

ADD  r4, r4, r3
BNE  loop
SWI 0x11

array: .word 1,2,3,4,5
N: .word 5

.end



The Fault and Intrusion Tolerant NEtworked SystemS (FITNESS)  Research Group
http://www.fitnesslab.eu/

Cercare un carattere in una stringa

while !trovato
if (s[i++]=c){

trovato=true;
}

}
if (!trovato) i=0;
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Cercare un carattere in una stringa

while !trovato
if (s[i++]=c){

trovato=true;
}

}
if (!trovato) i=0;

.text
main: ADR r1, str

ADR r0, c
LDRB r0,[r0]
MOV  r4, #0

cerca: LDRB r2,[r1],#1
CMP r2,#0
BEQ nontrovato
ADD r4,r4,#1
CMP r2,r0
BNE cerca

trovato: ADD r4,r4,#‐1
B fine

nontrovato: MOV r4,#‐1
fine:

SWI 0x11 ; and exit
str: .asciz "Tofadfadedfafd"
c: .asciz "e"

.end
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Scrivere un programma che dato un vettore di N numeri, 
conti il numero di elementi pari nel vettore

conta = 0

for (i = 0; i< N, i++){
if (v[i]%2=0) conta++;

}
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Scrivere un programma che dato un vettore di N numeri, 
conti il numero di elementi pari nel vettore

conta = 0

for (i = 0; i< N, i++){
if (v[i]%2=0) conta++;

}

.text
ENTRY:
main: ADR r1, array

LDR r0, =N
LDR r0,[r0]
MOV r4, #0

loop: SUBS  r0, r0, #1
LDR r3, [r1],#4   
ADD  r4, r4, r3
BNE loop

SWI 0x11
.data

array: .word 1,2,3,4,5
N: .word 5

.end
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Esercizi

 Scrivere un programma che data una stringa in memoria inverta 
la stringa ponendola in una seconda area di memoria 
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SWI: software interrupt

 The SWI codes numbered in the range 0 to 255 inclusive are reserved for basic instructions that ARMSim# 
needs for I/O and should not be altered. Their list is shown in Table.The use of “EQU” is strongly advised to 
substitute the actual numerical code values

The software interrupt instruction (SWI) is used for 
entering Supervisor mode, usually to request a 
particular supervisor function. A SWI handler should 
return by executing the following irrespective of the 
state (ARM or Thumb):

MOV PC, R14_svc

This restores the PC and CPSR, and returns to the 
instruction following the SWI.

NOTE: ARMSim# already provides handlers for the 
Interrupt codes in the table
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SWI: standard I/O

 Output View provides a tab labelled “Stdin/Stdout/Stderr” where output from the user 
program is displayed as a result of using software interrupts (SWI instructions) to 
perform I/O.

 SWI 0x02: display a null terminated ASCII string in r0 on StdOut 

ldr             r0,=MyString             load register r0 to MyString label
swi            0x02                         execute swi 0x02
MyString:   .asciz "Hello There\n"

InFileName:          .asciz    "Infile1.txt"
InFileError:            .asciz   "Unable to open input file\n"

.align
InFileHandle:        .word    0

ldr       r0,=InFileName                   @ set Name for input file
mov     r1,#0                                 @ mode is input
swi       SWI_Open                          @ open file for input
bcs       InFileError                          @ if error?
ldr       r1,=InFileHandle                 @ load input file handle
str       r0,[r1]                                @ save the file handle

• SWI 0x66, read a file:
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Esempio

HelloWorld
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Conditions

Conditions remove the need for 
many branches:
• Stall the pipeline
• Allows very dense in-line code, 
without branches.
• Increase the number of 

instructions
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Conditions

 To execute an instruction conditionally, simply postfix it with the appropriate 
condition:

For example an add instruction takes the form:

– ADD      r0,r1,r2                  ; r0 = r1 + r2 (ADDAL)

To execute this only if the zero flag is set:

– ADDEQ  r0,r1,r2                  ; If zero flag set then…

; ... r0 = r1 + r2

 By default, data processing operations do not affect the condition flags (apart from the 
comparisons where this is the only effect). To cause the condition flags to be updated, 
the S bit of the instruction needs to be set by post‐fixing the instruction (and any 
condition code) with an “S”.

ADDS R1,#1           ; Add 1 to register 1, setting CPSR flags
; on the result then call subroutine if

BLCC sub                ; the C flag is clear, which will be the
; case unless R1 held 0xFFFFFFFF.
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Condition codes

 C language:
if (i == 0) {

i = i +10;

}

 ARM: (assume i in R1)
SUBS    R1, R1, #0

ADDEQ R1, R1, #10

• C language:
for ( i = 0 ; i < 15 ; i++){

j = j + j;
}

• ARM:
SUB    R0, R0, R0            ; i -> R0 and i = 0

start  CMP R0, #15                  ; is i < 15?
ADDLT R1, R1, R1            ; j = j + j
ADDLT R0, R0, #1            ; i++
BLT start

• C language:
if (a < b) { x = 5; y = c + d; } else x = c - d;
• ARM:

; compute and test condition
ADR r4,a                 ; get address for a
LDR r0,[r4]              ; get value of a
ADR r4,b                 ; get address for b
LDR r1,[r4]              ; get value for b
CMP r0,r1                ; compare a < b
BGE fblock ; if a >= b, branch to false block
… ; true block

B After                  ; branch after the false 
; block

false_block … ; false block instructions
After          … ; continue


