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0000 0000 0041 0000hex
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Βασικές Εντολές
Arithmetic and logical operations
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Special dedicated registers 
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Examples
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Lab2_example1.s
Lab2_example2.s
Lab2_example3.s
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Examples
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Lab2_example4.s
Lab2_example5.s
Lab2_example6.s
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Βασικές Εντολές
Arithmetic and logical operations
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Examples
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Lab2_example7.s
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Useful assembler directives and macros for the GNU assembler
(https://community.arm.com/processors/b/blog/posts/useful-assembler-directives-and-

macros-for-the-gnu-assembler
https://sourceware.org/binutils/docs/as/index.html#Top)

The .text directive switches the current section to the .text section.
The .text section is normally used for storing code in.
This is usually going in your flash-memory of your microcontroller (but you can customize your linker-

script, so that it puts it somewhere else)
.text

(put your code here)

The .data directive switches the current section to the .data section.
You can use the .data section for storing all kind of various data, which will be copied to the 

microcontroller's RAM, when your program starts up:
Binary values, strings, pointers, etc.

.data
hello_string: .asciz "Hello World!\n“

The .space directive reserves a number of bytes in the current section. By default, it will be filled with 
zeroes.

https://sourceware.org/binutils/docs/as/Pseudo-Ops.html#Pseudo-Ops
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objdump
gcc -g Lab2_example1.s
objdump -s -j .data ./a.out
./a.out:     file format elf64-littleaarch64
Contents of section .data:
410a00 00000000 57656c63 6f6d6520 746f2045  ....Welcome to E
410a10 504c3232 3120616e 64204861 76652061  PL221 and Have a
410a20 206e6963 65204461 79202121 21002563   nice Day !!!.%c

410a30 0a00                                 ..
objdump -d ./a.out -j .text | less
00000000004005b0 <main>:

4005b0:       a9be7bfd        stp x29, x30, [sp,#-32]!
4005b4:       910003fd        mov x29, sp
4005b8:       90000080        adrp x0, 410000 <__FRAME_END__+0xf838>
4005bc:       91281000        add     x0, x0, #0xa04
4005c0:       aa0003f3        mov x19, x0

From gdb (when break on main)
sp 0x7ffffff1b0 
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(gdb) info file
Symbols from “./a.out".
Local exec file: `./a.out', file type elf64-littleaarch64.

Entry point: 0x4004c0
0x0000000000400200 - 0x000000000040021b is .interp
0x000000000040021c - 0x000000000040023c is .note.ABI-tag
0x000000000040023c - 0x0000000000400260 is .note.gnu.build-id
0x0000000000400260 - 0x0000000000400294 is .gnu.hash
0x0000000000400298 - 0x0000000000400328 is .dynsym
0x0000000000400328 - 0x0000000000400372 is .dynstr
0x0000000000400372 - 0x000000000040037e is .gnu.version
0x0000000000400380 - 0x00000000004003a0 is .gnu.version_r
0x00000000004003a0 - 0x00000000004003b8 is .rela.dyn
0x00000000004003b8 - 0x0000000000400430 is .rela.plt
0x0000000000400430 - 0x0000000000400444 is .init
0x0000000000400450 - 0x00000000004004c0 is .plt
0x00000000004004c0 - 0x00000000004006bc is .text
0x00000000004006bc - 0x00000000004006cc is .fini
0x00000000004006d0 - 0x00000000004006f8 is .rodata
0x00000000004006f8 - 0x0000000000400734 is .eh_frame_hdr
0x0000000000400738 - 0x0000000000400824 is .eh_frame
0x0000000000410828 - 0x0000000000410830 is .init_array
0x0000000000410830 - 0x0000000000410838 is .fini_array
0x0000000000410838 - 0x0000000000410840 is .jcr
0x0000000000410840 - 0x0000000000410a10 is .dynamic
0x0000000000410a10 - 0x0000000000410a20 is .got
0x0000000000410a20 - 0x0000000000410a60 is .got.plt
0x0000000000410a60 - 0x0000000000410a96 is .data
0x0000000000410a96 - 0x0000000000410a98 is .bss
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Memory access instructions
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Memory access instructions
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Memory access instructions
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Memory access instructions
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Accessing multiple memory locations
In A64 code, there are the Load Pair (LDP) and Store Pair (STP) instructions
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Accessing multiple memory locations
In A64 code, there are the Load Pair (LDP) and Store Pair (STP) instructions
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Flow control
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Using the PC 
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Using the PC 

Our Assembly Code
adrp x0, message_str
add x0, x0, :lo12:message_str
Disassembly Code
4005b8:       90000080        adrp    x0, 410000 <__FRAME_END__+0xf838>
4005bc:       91281000        add     x0, x0, #0xa04 //x0= 0x410a04

Contents of section .data:
410a00 00000000 57656c63 6f6d6520 746f2045  ....Welcome to E
410a10 504c3232 3120616e 64204861 76652061  PL221 and Have a
410a20 206e6963 65204461 79202121 21002563   nice Day !!!.%c

410a30 0a00                                 ..
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Examples
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Lab2_example8.s
Lab2_example9.s
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Flow control using Branch Inst.
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Conditionally executed Instructions
Saved Process Status Register
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Arithmetic and logical operations

Instructions that set the Flags
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Instructions that set the Flags



Σελ. 43

Contitional Execution
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Examples
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Lab2_example10.s
Lab2_example11.s
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Επανάληψη
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Data types
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