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ABSTRACT

A basic and very well-known programming is C program or high-level language and Microprocessor
a Assemble Language Programming. C is translated to assembly language, but how its eventually
gets executed on a microprocessor. A physicalunderstanding of how a C program is executed in a
microprocessor and must of the people do not understand what exactly happens in various segments
of the memory,when a program is being executed, so we are bridging a gap between these two
languages. Where are the local variables stored in C? we quickly answer its stored in stack. What is
kind of scope do, variables in a function have, there is no understanding on these things. In this paper
we ensure the understanding between two languages exactly what happens when a C program is
executed in the microprocessor.

INTRODUCTION

C is a general-purpose programming language, and is used for writing programs in many different
domains, such as operating systems, numerical computing, graphical applications, etc. It is a small
language, with just 32 keywords [1]. A microprocessor can simply be defined as a black box that can
do certain computations so, we call this asMup and this is also called as random access memory, a
RAM (Random Access Memory) So, a microprocessor hasdata bus, that lines here indicates that this
could be more than one bit it could typically be 8 bits, 16 bits, 32, 64. The data bus is actually going
to be bidirectional means, microprocessor can send data to the memoryor it can receive data from the
memory. The address lines depending on the size of the memory, and you know how much memory
it can access, it is that many bits will be assigned. Typically, it is going to be 2", if n is the number of
address bits, then the number of locations that it can logically address is 2". The memory also has
two other control signals called the read (RD) and the write (WR) which takes data and addresses
inputs and two control signals called read and write. When a read command is requested,the read
command go high for a short while, and we present an address to it, then that location will be read
out and placed on the data bus, similarly.
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Fig: C program building process

COMPILER, ASSEMBLER, LINKER AND LOADER

C program construction involves four stages and develops different tools such as a preprocessor,
compiler, assembler, and linker [6]. At the end it should have a single executable image that ready to

be loaded by loader for the execution of the program. As mentioned in the above diagram.

1. Pre-processing is the first pass of any C compilation. It processes include-files, conditional
compilation instructions and macros.
2. Compilation is the second pass. It takes the output of the preprocessor, and the source code,
and generates assembler source code.
3. Assembly is the third stage of compilation. It takes the assembly source code and produces

an assembly listing with offsets. The assembler output is stored in an object file.

4. Linking is the final stage of compilation. It takes one or more object files or libraries as input
and combines them to produce a single file. In doing so, it resolves references to external
symbols, assigns final addresses to procedures/functions and variables, and revises code and
data to reflect new addresses.

5. Loading the executable image for program running.

Fetch Decode Execute

Fetch the instruction and execute the specified instruction and store the result. ALU (Arithmetic
Logical Unit) does the calculation and store the result in the accumulator. IP Instruction pointer
8086 is 16bits in length and X86 architecture 286, 386 Pentiumtherefore we have EIP extend[2].
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the microprocessor will know where to go and execute next instruction automaticallyLOCX -> EIP
thereforeautomatically move to the next byte by the instruction EPI <- EIP + N (next byte). AB C
D are the registers used in the processor; E is extended register.

32 Bit 8 Bit
EAX AL, AH
EBX BL, BH
ECX CL,CH
EDX DL, DH

Figl: Register Structure

STACK POINTER ESP and BASE PONITER EBP are the stack register.

Source-Index ESI Sl E Sp
Source-Index EDI DI

E BP

The register AH, AL, BH, BL, CH, CL, DH, DL (A,B,C & D) are the 16 bit register, it can be
extended to the 32bits by E. therefore EAX , EBX, ECX, EDX (32bit registers)

How do we partition the memory into different segments.For example, we have a large memory. We
want to ensure is the segment where the code is stored is different from wheremy data is stored
where my stack data is stored and so on and, this is enabled by another set of registers which are
known as the segment registers.

we have my segment registers which are simply going to demarcatewhat the different kinds of
memories are in a microprocessor. example, is mycode; this could be my data; this could be my
stack, andthis could be my extra segment.

EIP -> 0x0010. Where this location stored in external memory.

Complete address code = [ECS: EIP]

Stack = [ESS: ESP]

Data = ABCD

The data registers ABCD are associated with the data segment the EDI and ESI are associated
with the data segment and extra segment respectively[3].

A combination of general-purpose registers andsome segmentregisters, we can address the entire
memory to access code and data. The last registerthat is needed to complete this execution process
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and is almost mandatory todo branching and looping is known as the flag register. So, the flag
register is just anindication of a result in because of an ALU operation, arithmetic, or logical
operationin the microprocessor. For example, if | subtract two resistors and it happens to go down
tozero then the zero flag will be set. If | subtract two numbers and the result is negative,then you
have a particular sign bit that is set.So, you can check the value of these bits in the flag register and
make certain decisionsto branch and loop.

The partition of the large memory into

CS - CODE different segments. There are four segments
Segment 1 named as: Code segment CS, Data Segment

DS - DATA DS, Stack Segment SS, Extra Segment ES.
Segment 2 The Branching and looping is known as the

flag. Flag indication of a result because of the

SS - ALU Operation (arithmetic logical unit)
STACK which does the arithmetic calculation like + *
/ % and logical calculation like AND OR

ES-EXTRA | Segment3 NOT XOR Operation. The Accumulator is
placed inside the ALU, because ALU will

only do the calculation and not store the
Segment 4 result. Therefore, to store the temporary data
we use Accumulator [4].

Fig2: Memory Segment

Instruction Set:In microprocessor there are4 types of instructions Data Transfer, ALU operation,
Stack operation and Function Calls. Mnemonics are the assembly language instruction example:
MOV, ADD, SUB, STA, LHLD etc.

MOV DEST, SRC; Source data, moves from Source to the Destination. The source data will not
change.

MOV Ax, Bx; Source data, moves from Source to the Destination. The source data will not change.
MOV Ax, [Bx]; the content of the Bx points too.

C PROGRAMMING AND INLINE ASSEMBLY

Fig3: Convert the Inline function to the C program

Inline Assembly Program convert in the assembly to the speed out. We use directive
- -asm

{

/I Wrtie any assembly instruction inside the - - asm directives.
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}

Example:
Void main () the Logicx=a+2
{

Int x =2; --asm{

X=x+4; MOV EAX , x [/ x=2
Printf(“%d \n”, x); ADD EAX, 0x0002 // 2 + 2
} MOV x, EAX /I x=4

}

Variable names in the programming will remain the same in assembly language.Translate C
programming to assembly language is called INLINE.

Int x=2, y=3, a=4, b=5;
EAX<-x*y+a-b

- -asm
{
MOV EAX, X;
MUL Y; [EDX, EAX] <- x*y
ADD EAX, a;
SUB EAX, b;

}

Data Types used in the C program:

Bytes of data -> CHAR

Word Data -> Short int or int

Dword of Data -> Long Int or Integer.

All the programs used in the paper are generated using x86 msvc 190 (WINE) C compiler on the
complier explorer tool on the website: https://godbolt.org/. [2]

x

6 E) (Edils ympile =
I XB6 MSVC v19.0 (WINE) ~ Io ~ompiler options .
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1 nerat

Fig4: online Tool
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Inline assembly C Code

Int x=2, y=3, a=4, b=5;

{
- -asm
{
MOV EAX, X;
OR EAX, a;
OR EAX, b;
MOV EBX, x;
AND EBX,vy;
XOR EAX, EBX;
}
}
Void main ()
{
Int x=3, y=4, z=0;
- -asm{
XOR EAX, EAX
MOV ECX, Y
INC ECX
DEC ECX
JZ LAST
LBL: ADD EAX, X
DEC ECX
JNZ LBL
LAST:MOV Z, EAX
}
Return z;
Conclusion:
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The expression used in the register EAX bear
EAX = (a| b| x) & (x]y)

The value for the register EAX =5;

If x=3,y=1, a=2, b=6
The value will the register EAX = 6;

The value of the variable CZ is 12.

This paper gives the understanding the integration of C and assembly language. Some of the
instructions and register are being used for the explanation of the process. Programming in
assembly language requires to understand the instruction set of the processor. Writing a program in
machine language is like to understand the low-level details of how a machine may execute a set of
instructions, fetch-execute cycle among the other instruction. Today most programmers don’t deal
directly with assembly language, unless the task requires direct interfacing with hardware. For
example, a programmer may consider using an assembly language to write a device driver or
optimize part of a game program. So, this paper gives the view of the how the C program is
implemented in the machine learning language.
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