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Self Relocating Program
g -
A self-relocat
tino
Self-relocatiop elimina?e

ha\’ing i

1tS own di

comput different load origin. However, self-relocating
puter uses virtug] memory,

program alters itself to execute from a different location of the memory.

s the need to have several copies of a program on a disk, with each copy
programs are not necessary when the

nsitive address-sensitive

During . .
Ing the relocation process, the program relocates its se
ry. The requirements for the

instructions. whi :

selocat ns, which allows it to execute from any part of the mermo
cation process are as follows:

t know the translated origin

L ]
A table of the address-sensitive instructions. The prograr mus
ddress-sensitive instructions.

and the execution start address as well as the addresses of the a
* A relocating logic, which is the code that performs the relocation process.

The two functions are inbuilt into the program; the start address of the relocating code is
usually specified as the execution start address of the program. Once the program is loaded into the
memory for execution, the relocating logic takes control and performs the relocation using the load

address and the information regarding the address-sensitive instructions.

ither static or dynamic. Static relocation is performed

The self-relocation process may be e
before the program is executed, whereas dynamic relocation is performed during program
execution. Dynamic relocation may first suspend the program execution and perform the relocation,
or use a relocation register.

Self-relocating programs are less efficient compared to reloadable programis.

malware programs use the same self-

Apart from genuine self-relocating programs,
d their malicious code.

relocation method to propagate through systems and networks to sprea

Overlay Structure:-

In memory management, overlays refer to a technique used to manage memory efficiently by

overlaying a portion of memory with another program or data.
The idea behind overlays is to only load the necessary parts of a program into memory ata given

time, freeing up memory for other tasks. The unused portions of the program are kept on disk or
other storage, and are loaded into memory as needed. This allows programs to be larger than the

available memory, but still run smoothly.

The main problem in Fixed partitioning is the size of a process has to be limited by the maximum
size of the partition, which means a process can never be span over another.In order to solve this
problem, earlier people have used some solution which is called as Overlays.

The concept of overlays is that whenever a process is running it will not use the complete program
at the same time, it will use only some part of it. Then overlays concept says that whatever part you
required, you load it and once the part is done, then you just unload it, means just pull it back and

get the new part you required and run it.
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data into internal memory, replacing
ata

Formally,
’ : ) or other
"The process of transferring a block of progra™ code . of the program will
Wwhat is already stored”., e biggest partition, the s1z€
the

Sometimes it happens that compare to the size Of

i lays.
be even more, then, in that case, you should go with overlay

jze of the physical memory by
n time.Divide the program into

. o S
So overlay is a technique to run a program that is bigger than the
y at the same time.

. 2 e
keeping only those instructions and data that are needed at any g
modules in such a way that not all modules need to be in the memor

rams to share the same physical

he need for additional memory.
mory, reducing

Advantages of using overlays include:

* Increased memory utilization: Overlays allow multiple prog

memory space, increasing memory utilization and reducing t .
* Reduced load time: Only the necessary parts of a program are loaded into

load time and increasing performance.

* Improved reliability: Oieglays reduce the risk of memory overflow, which can cause crashes
or data loss.

* Reduce memory requirement

* Reduce time requirement

Disadvantages of using overlays include:
* Complexity: Overlays can be complex to implement and manage, especially for large

programs.
Performance overhead: The process of loading and unloading overlays can result in
increased CPU and disk usage, which can slow down performance.

Compatibility issues: Overlays may not work on all hardware and software configurations,
making it difficult to ensure compatibility across different systems.

® Overlap map must be specified by programmer

* Programmer must know memory requirement

* Overlapped module must be completely disjoint

* Programming design of overlays structure is complex and not possible in all cases

Example -

The best example of overlays is assembler. Consider the assembler has 2 passes, 2 pass means at
any time it will be doing only one thing, either the 1st pass or the 2nd pass. This means it will finish
1st pass first and then 2nd pass.Let assume that available main memory size is 150KB and total

code size is 200KB

Pass 1.....co0v et sannsvuans 70KB

PASS 2... . evasesssstsnosann ggig
ol table.....ovvnesruinees

Symb 20KB

...............

common routine
As the total code size is 200KB and main memory size is 150KB, it is not possible to use 2 passes
' hould go with the overlays technique. ‘

together. So, in this case, we s
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According to the overlays concept at any time only one pass will be used and both the passes
always need symbol table and common routine.
Now the question is if overlays-driver* is 10KB, then what is the minimum partition size required?

For pass 1 total memory needed is = (70KB, * 30KB + 20KB + 10KB)E 130KB and
= B.
For pass 2 total memory needed is = (80KB + 30KB + 20KB + 10KB) = 140K

S0 if we have minimum 140KB size partitiori then we can run this code very easily.

f .

(Onaldes the Fo\lowd) Ny

‘ -
diogear.
Examplei— ; i~

and
Loke
f G |ukre ”
°4 95}
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*Overlays driver-
not provide anyt
and once the 1st
2.That is what ig

. . ; ill
~It is the user responsibility to take care of overlaying, the operating system W1

hing Which means the user should write even what part is required in the 1st pass

Pass is over, the user should write the code to pull out the pass 1 and load the RHSS

will just he] the responsibility of the user, that is known as the Overlays driver.Overlays driver
P US to move out and move in the various part of the code.

Questiop —

The
overlay tree for a program is as shown below:

Root | 2KB
AKB | A 6KB | B C | 8KB
/ \8KB "2&(8 | 4KB
6KB| D E E G

What will be the size of the partition (in physical memory) required to load (and
run) this program?
(a) 12 KB (b) 14 KB (c) 10 KB (d) 8 KB

Explanation —

Using the overlay concept we need not actually have the entire program inside the main
memory.Only we need to have the part which are required at that instance of time, either we need
Root-A-D or Root-A-E or Root-B-F or Root-C-G part.

Root+A+D = 2KB + 4KB + 6KB = 12KB
Root+A+E = 2KB + 4KB + 8KB = 14KB
Root+B+F = 2KB + 6KB + 2KB = 10KB
Root+C+G = 2KB + 8KB + 4KB = 14KB

So if we have 14KB size of partition then we can run any of them.
Answer -(b) 14KB

Difference between Static Linking and Dynamic Linking:

Static Linking Dynamic Linking

The process of linking external libraries
and references at runtime, when the
program is loaded or executed.

The process of combining all necessary
Definition library routines and external references into
a single executable file at compile-time.
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Static Linking Dynamic Linking
Occurs at runtime.
Linking Time Occurs at compile-time.
i Smaller file size, as libraries are linked
File Size Generally larger file size, as all required dynamically at runtime.
libraries are included in the executable.

. More flexible, as libraries can be
ot i Less‘ flex%ble, a3.afly Up date§ or' changes.to updated or replaced without
Flexibility the libraries require recompilation and 1

S : recompiling the program.
relinking of the entire program.

Slightly slower program startup due to
Faster program startup and direct execution, the additional linking process, but

fi k . :
feriommance .. o) libraries are already linked. overall performance impact is minimal.
s . . Executables with file extensions like
Executables with f
Examples 5 with file extensions like .dll, .so, .dylib, etc.

.exe, .elf, .a, .lib, etc.
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