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Arm assembly code for this project:

: QOSSAY RIDA
PRESERVES
THUMB
AREA RESET, DATA, READONLY
EXPCRT __vectors
__Uectors DCD ©
DCD Reset_Handler ;
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TXT1lAddress DCD

TXT2Address DCD Str2

TXT1lAfterEditAddress DCD TXT1lAfterEdit
TXT2AfterEditAddress DCD TXT2AfterEdit
NumberTXT1Address DCD NumberTXT1
NumberTXT2Address DCD NumberTXT2
TXT1AfcerRemovelAddress DCD TXT1AfterRemove
COMMCONAddress DCD COMMON

ENCRYPT1lAddress DCD ENCRYPT1
ENCRYPT2Address DCD ENCRYPT2Z
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AREA MYRAM, DATA, READONLY
Stxl DCB "Programming"”,
Str2 DCB "Assembly",0

ARFEA MYRAM1, DATA, READWRITE
TXT1AfterEdit space 100
TXT2AfterEdit space 100
NumberTXT1 DCD 0O
NumberTXT2 DCD 0
IXT1AfterRemove space 100
COMMON DCD O
ENCRYPT1 space 100
ENCRYPT2 space 100




,IXT1AfterEditAddress
i, NumberTXT1Address

BL Convert

LDR , IXT2Address

MOV R2Z, #0

LDR ¢ ,IXT2AfterEditAddress
LDR R4,NumberTXT2Address

BL Convert
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R3, COMMONAddress
CountCOMMON
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LDR RC
LDR Rl ENCRYPT1Address
BL Encrypt
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sLall Encrypt Froced
LDR [ , TXTZ2Address
LDR Rl , ENCRYPT2Address
BL Encrypt

for =ach

ress
R1,TXT2RAddress
R2,TXT1AfterEditAddress
R3,TXT2AfterEditAddress
R4, NumberTXT1lAddress
RS, HNumberTXT2Address
Fe, TXT1AfterRemovelddress
R7,COMMONAddress
REZ,ENCRYPT1Address
RS, ENCRYPT2Address

Convert PROC
LDRB R1
CMP R1,#C
BGT Complete
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Complete CMP R1 ,#0x5
BGT Completel
CMP R1 ,#0x4C
BLT Completel
ADD R1,#0x20

ADD R2,#1
Completel STREB |
B Convert

DeleteRepeated PROC
loopl :;load character from inpu




LDRB R4

CMP R4,

BEQ endProc

CMP R4, #0x2C

BEQ continue_input
MOV R3, #C

LDRB R5, [R1,

CMP RS, #C

BEQ add to output
CMP R4, RS

BEQ continue_input

loop2
add_to_output
STRB R4
continue_input
ADD RZ,
B loopl
endProc

CountCOMMON FROC
loop strl
LDRB R5, [RC ] : ad new ct -  (TXT1AfterRemo
CMP RS, #0C
BEQ end_strl
MOV R&, R1
loop str2
LDRB R7, [R1]
CMP R7, #0
BEQ str2_done
CMP RS,
BEQ increment
ADD R1,#1

B loop_str2
increment

ADD R2,#1
str2_done

MOV [

~r

B loop strl
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Simulation for first operation:

>> Code for convert (Strl)

LDR R0O,TXT1lAddress

MOV R2Z, #C

LDR E3 ,TXT1AfterEditAddress
LDR E4,HumberTXT1lAddress

BI

BL Convert

>> Value of Register before (BL Convert) >> Value of Register after (BL Convert)

Core Core
RO (x00000150 RO (<0000015C
R1 0x00000000 R1 (00000000
R2 0x00000000 R2 (00000001
R3 (x20000000 R3 (20000008
R4 (x200000C8 R4 (x200000C8

>> Value of memory after (BL Convert)

Memory 2

The value stored in Address: |0x150
(TXT1Address) 0x00000150:

¢ Ca

The value stored in Address: |(x20000000]
(TXT1AfterEditAddress)




The value stored in
(NumberTXT1Address)

>> Code for convert (Str2)

s TIXT2Address
r#
 IXKT2AfterEditAddress
B4, NumberTXT2Address
BL Convert

>> Value of Register before (BL Convert)

Core
RO (x0000015C
R1 (00000000
R2 (00000000
R3 (20000064
R4 (x200000CC

>> Value of memory after (BL Convert)

The value stored in
(TXT2Address)

Memory 1

Address: |(0x200000C38 Ld |

A Memory1 | Eme

>> Value of Register after (BL Convert)

Core
RO (00000165
R1 (00000000
R2 (00000001
R3 (x2000006C
R4 (x200000CC

Memory 2 x

Address: |(x15C H |

O0x0000015C: 41 73 73 €5 © 52 &C 79 00 00 00 0O

01 Call Stack + Locals | (] Me 3_3=3|Memory2|




Memory 1

The value stored in
(TXT2AfterEditAddress)

Address: |(x20000064

ﬂMemorﬂ _=] e

The value stored in Address: |(x200000CC
(NumberTXT2Address)

j Memory 1 _=] e

Simulation for second operation:
>> Explain the algorithms for the solution

We want to find the number of characters common to two different strings (Str1)(Str2), First we want to
convert all letters to lowercase hence we use (TXT1AfterEdit)(TXT2AfterEdit), Then we create a procedure
that creates an array containing the characters that make up the first string (TXT1AfterEdit) and the
pointer for first index in this array (TXT1AfterRemove), for example if (TXT1AfterEdit) equal
“programming” hence (TXT1AfterRemove) equal “progamin”, Now we compare the (TXT1AfterRemove)
with (TXT2AfterEdit), Since there is a first loop that passes through the elements of the (TXT1AfterRemove)
and another loop that passes through the elements of the (TXT2AfterEdit), so if an element of the
(TXT1AfterRemove) matches an element of (TXT2AfterEdit), the first loop brings the next element and
compares it with the elements of (TXT2AfterEdit)

(TXT1AfterEdit)="programming" --> “progamin” “progamin”
COMMON =2

(TXT2AfterEdit)="assembly" "assembly"




>> Create unique array from the first text

1 asseml

LDR RO, TXT1AfterEditAddress
LDR [ y IATLAfterBemovelAddress
I.I C W Ay

>> Value of Register before (BL DeleteRepeated)

Core
RO (20000000
R1 (20000000
R2 C00000000

>> Value of memory after (BL DeleteRepeated)

The value stored in
(TXT1AfterEditAddress)

The value stored in
(TXT1AfterRemoveAddress)

>> Value of Register after (BL DeleteRepeated)

Core
RO (20000000
R1 (20000000
R2 (00000008
R3 (00000003
R4 (00000000
R5 (00000067

Memory 1

Address: |I.'Jx2DDDDDDD

ﬂ O 6‘_‘]_ slalK + 3

Memory 1

Address: |0's2DDDDDDD

0x200000D0:




>> Find COMMON

MON Procedure tc
;BY give this Procedure array
LDR RO , TXTlAfterRemovelddress
LDR R1 , TXTZAfterEditAddress
MOV R2, #

MOV R3,
MOV R4, E
LDR RE, COMMONAddress
BL CountCOMMON

>> Value of Register before (BL CountCOMMON)

Core
RO 0x200000D0
R1 0x20000064
R2 Ox00000000
R3 (x00000000
R4 (x200000D0
R5 000000067
RE (00000000
R7 (00000000
RS (20000134

>> Value of memory after (BL CountCOMMON)
The value stored in

(TXT1AfterRemoveAddress)

The value stored in
(TXT2AfterEditAddress)

>> Value of Register after (BL CountCOMMON)

Core
RO (x2000000D9
R1 (20000064
R2 (x 00000002
R3 (00000000
R4 (x200000D0
RS (x 00000000
R6 (20000064
R7 (x 00000000
RS (20000134

Memory 1

Address: 0x200000D0

€ &% 6E 00

=] | ;-'_'l tack « Loca jMemorw i

Memory 1

Address: |(x20000064

0x20000064: 61 73 73 &5
>lacCK + LO

2] Command | Gaca

15 | EMemory 1 | B Memony




The value stored in
(COMMONAddress)

Simulation for third operation

>> Code for encryption (Strl)

LDR | , IXT1lAddress
LDR R1 , ENCRYPTlAddress

-

BL Encrypt

>> Value of Register before (BL Encrypt)

Core
RO 0x00000150

R1 (20000138

>> Value of memory after (BL Encrypt)

The value stored in
(TXT1Address)

The value stored in
(ENCRYPT1Address)

Memory 1

Address: |(x20000134

Ox20000134 02 00 00 00 OO0 00 OO0 OO

; j__MemOrj;; |

>> Value of Register after (BL Encrypt)

Core
RO (x0000015C

R1 (20000143

Memory 2

Address: |(x150

=L

=] Command | &3 Call Sta ‘

o]

6E &7

Dwemoyz |

Memory 1

Address: |0x20000138

.|




>> Code for encryption (Str2)

:Call Encrypt Procedure
LDR I , IXT2hddress

LDR I , ENCRYPTZAddress
BL Encrypt

>> Value of Register before (BL Encrypt)

Core
RO (x0000015C
R1 (x2000019C

>> Value of memory after (BL Encrypt)

The value stored in
(TXT2Address)

The value stored in
(ENCRYPT2Address)

>> Value of Register after (BL Encrypt)

Core
RO 0x00000165
R1 0x200001A4

Memory 2

Address: |0x15C

A

Dwenoyz |

Address: |(x2000015C
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The final value for memory:

Loaded all address to registers then show the value for each address:

>> Code to load all address

: LOode address Ifor each

LDE RO, TXT1lAddress

LDE ER1l,TXT2Address

LDER R2,TXT1AfterEditAddress
LDE R3,TXTZAfterEditAddress
LDE E4,NumberTXTlAddress
LDE ES,NumberTATZAddress
LDE ERe6,TXT1AfterRemovelddress
LDE R7,COMMONAddress

LDE RE,ENCRYPT1Address

LDR RS,ENCRYPTZAddress

>> Value of Register after excite this instruction

Core
RO Ox0000014C
R1 (00000158
R2 (20000000
R3 Ox20000064
R4 (x200000C8
R5 (x200000CC
RE (20000000
R7 0x20000134
R8 020000138
R9 Ox2000015C




>> Value of Memory after excite this instruction

The value stored in
(TXT1Address)

The value stored in
(TXT2Address)

The value stored in
(TXT1AfterEditAddress)

The value stored in
(TXT2AfterEditAddress)

The value stored in
(NumberTXT1Address)

Memory 2

Address: [0x14C

b] commana | §aca

Memory 2

Address: |0x158

£ Command | Gaca

Memory 1

Address: |(x20000000

EF

t] Command | g cCall sta

e e r e

j_Memory‘l _1 .

Memory 1

Address: |(x20000064

r 3 3 65

&

6] command | & Call Sta

F e

T memon 1 [@n

Memory 1

|0x200000C8

0x200000C8:
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P e

jMe... _1 1




The value stored in
(NumberTXT2Address)

The value stored in
(TXT1AfterRemoveAddress)

The value stored in
(COMMONAddress)

The value stored in
(ENCRYPT1Address)

The value stored in
(ENCRYPT2Address)

Memory 1

|(x200000CC

0x200000CC:
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21 Q0 00 00

) com... §hCa

EMe.. Em

Memory 1

Address: |(x200000D0

0x200000D0: 7

of)

7 61 €D €% €E 00 00 00 00

] Command | @Ca

ZlMemory 1 I_*|

Memory 1

|0x20000134

2 00 00 00

51 Com..| @ ca

" Eme.. [Eve

Memory 1

Address: |0x20000138

0x20000138: AF

of]

3 8D 9E 92 9 16 91 98 00 00

Q_Memﬁnj 1_ IJ |

Memory 1

Address: |0x2000019C

ol

& 00 00 00 00 00

ocas |l Memory | Eveme




