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When it comes to memory management in operating systems, the process of allocating memory efficiently is
crucial for optimizing system performance. Two commonly used algorithms for memory allocation are First-fit
and Best-fit. Both methods aim to allocate processes to available memory partitions but differ significantly in
how they select suitable partitions. In this article, we will explore how each of these algorithms operates
given a specific set of memory partitions: 600k, 700k, 300k, and 200k, arranged in that order.

Our goal is to understand how First-fit and Best-fit algorithms handle memory allocation when presented
with a sequence of processes requiring different memory sizes. We will analyze each method step-by-step,
illustrating the allocation process and discussing their advantages and disadvantages.

---

Understanding Memory Allocation Algorithms

Before diving into the specific example, let's briefly review what First-fit and Best-fit algorithms are, along
with their core principles.

First-fit Allocation
- Principle: Allocate the first partition encountered in the memory list that is large enough to satisfy the
process's memory request.
- Process:
1. Start from the beginning of the list of partitions.
2. Allocate the process to the first partition that is large enough.
3. If the partition is larger than needed, split the partition, and allocate the required memory to the process,
leaving the remaining part as a new free partition.
4. Proceed to the next process and repeat the process.

Advantages:
- Simple and fast to implement.
- Tends to allocate memory quickly, reducing search time.

Disadvantages:
- Can lead to fragmentation over time.
- May leave small unusable partitions at the beginning of memory.

---

Best-fit Allocation
- Principle: Allocate the process to the smallest partition that is large enough to satisfy the request.
- Process:
1. Search the entire list of free partitions.
2. Find the partition that is closest in size to the requested memory but still large enough.



3. Allocate the process to this partition, splitting if necessary.
4. Continue for subsequent processes.

Advantages:
- Minimizes wastage of large partitions.
- Reduces internal fragmentation.

Disadvantages:
- More time-consuming due to searching for the best fit.
- Can lead to external fragmentation over time.

---

Memory Partition Setup and Process Requests

Given the initial memory partitions:
- Partition 1: 600k
- Partition 2: 700k
- Partition 3: 300k
- Partition 4: 200k

Assuming the processes arrive with the following memory requirements:
- Process A: 212k
- Process B: 417k
- Process C: 112k
- Process D: 426k

The allocation process will proceed step-by-step for each algorithm.

---

Memory Allocation Using First-fit Algorithm

Let's analyze how First-fit would allocate each process given the sequence of partitions.

Step 1: Allocating Process A (212k)
- Start from Partition 1 (600k): 600k >= 212k � allocate here.
- Remaining partition size: 600k - 212k = 388k.
- Updated partitions:
- Partition 1: 388k (remaining free)
- Partition 2: 700k
- Partition 3: 300k
- Partition 4: 200k

Step 2: Allocating Process B (417k)
- Begin from Partition 1 (388k): insufficient.
- Move to Partition 2 (700k): 700k >= 417k � allocate here.
- Remaining size: 700k - 417k = 283k.
- Updated partitions:
- Partition 1: 388k



- Partition 2: 283k (remaining free)
- Partition 3: 300k
- Partition 4: 200k

Step 3: Allocating Process C (112k)
- Start at Partition 1 (388k): sufficient � allocate.
- Remaining size: 388k - 112k = 276k.
- Updated partitions:
- Partition 1: 276k
- Partition 2: 283k
- Partition 3: 300k
- Partition 4: 200k

Step 4: Allocating Process D (426k)
- Start at Partition 1 (276k): insufficient.
- Partition 2 (283k): insufficient.
- Partition 3 (300k): insufficient.
- Partition 4 (200k): insufficient.
- No suitable partition available, so Process D cannot be allocated with First-fit.

---

Memory Allocation Using Best-fit Algorithm

Now, let's see how Best-fit would allocate these processes.

Step 1: Allocating Process A (212k)
- Search all free partitions:
- 600k, 700k, 300k, 200k
- The smallest partition that fits 212k:
- Partition 3: 300k (fits, and is the smallest suitable)
- Allocate here.
- Remaining size: 300k - 212k = 88k.
- Updated partitions:
- Partition 1: 600k
- Partition 2: 700k
- Partition 3: 88k (remaining free)
- Partition 4: 200k

Step 2: Allocating Process B (417k)
- Search all free partitions:
- 600k, 700k, 88k, 200k
- Suitable partitions:
- 600k and 700k
- Smallest suitable: 600k
- Allocate here.
- Remaining size: 600k - 417k = 183k.
- Updated partitions:



- Partition 1: 183k
- Partition 2: 700k
- Partition 3: 88k
- Partition 4: 200k

Step 3: Allocating Process C (112k)
- Search all free partitions:
- 183k, 700k, 88k, 200k
- Suitable partitions:
- 183k and 200k
- Smallest suitable: 183k
- Allocate here.
- Remaining size: 183k - 112k = 71k.
- Updated partitions:
- Partition 1: 71k
- Partition 2: 700k
- Partition 3: 88k
- Partition 4: 200k

Step 4: Allocating Process D (426k)
- Search all free partitions:
- 71k, 700k, 88k, 200k
- None are large enough to fit 426k.
- Process D cannot be allocated with Best-fit.

---

Comparison and Analysis of Allocation Outcomes

From the above steps, we observe:

| Process | First-fit Allocation | Best-fit Allocation |
|---------|------------------------|---------------------|
| A (212k) | Partition 1 (600k) | Partition 3 (300k) |
| B (417k) | Partition 2 (700k) | Partition 1 (600k) |
| C (112k) | Partition 1 (388k) | Partition 1 (183k) |
| D (426k) | Not allocated | Not allocated |

Key observations:

- First-fit tends to allocate processes quickly but can leave small fragments at the beginning of memory, which
may prevent future allocations.
- Best-fit aims to minimize wasted space by choosing the smallest suitable partition but may cause external
fragmentation over time.
- Both algorithms failed to allocate Process D (426k) in this scenario, illustrating the limitation when large
contiguous free memory is unavailable.

---



Advantages and Disadvantages of Each Algorithm in Practice

First-fit
Advantages:
- Faster allocation due to early stopping once a suitable partition is found.
- Simple to implement and efficient for systems with frequent process arrivals.

Disadvantages:
- Can cause internal fragmentation at the beginning of memory.
- May lead to inefficient use of memory over time, especially with many small leftover partitions.

Best-fit
Advantages:
- More efficient utilization of memory by minimizing internal fragmentation.
- Better suited for systems where memory waste reduction is critical.

Disadvantages:
- Slower due to the need to search the entire list for the best fit.
- Can lead to external fragmentation, making it difficult to find large contiguous free spaces over time.

---

Conclusion

In summary, both First-fit and Best-fit algorithms have their unique strengths and weaknesses. When given the
specific memory partitions of 600k, 700k, 300k, and 200k in order, their allocation behaviors differ. First-fit
allocates processes quickly by choosing the first suitable partition, which sometimes leads to inefficient
memory utilization and fragmentation. Best-fit, on the other hand,

Frequently Asked Questions

How does the First-fit memory allocation algorithm allocate memory for
partitions of 600k, 700k, 300k, and 200k in order?

First-fit allocates each process to the first available partition that is large enough. Starting with the 600k
partition, it assigns processes sequentially, filling the earliest suitable partition before moving to the next.

How does the Best-fit memory allocation algorithm allocate memory for
the partitions 600k, 700k, 300k, and 200k in order?

Best-fit searches the entire list of partitions to find the smallest partition that is large enough for each
process, allocating processes to the most suitable (smallest sufficient) partition in order.

What is the main difference between First-fit and Best-fit when allocating
memory with partitions 600k, 700k, 300k, 200k?

First-fit allocates processes to the first suitable partition encountered, while Best-fit searches all
partitions to find the smallest suitable one, aiming to reduce wasted space.



Given the memory partitions 600k, 700k, 300k, 200k, how does First-fit
allocate a process requiring 250k?

First-fit allocates the process to the first partition large enough, which is 600k in this case, so it assigns the
process there, leaving remaining space of 350k.

Given the same partitions, how would Best-fit allocate a process requiring
250k?

Best-fit searches all partitions and allocates the process to the smallest partition that can fit 250k, which
is 300k, leaving 50k unused.

If a process requires 150k, how do First-fit and Best-fit allocate memory in
the given partitions?

Both algorithms will allocate to the first suitable partition. First-fit assigns to 600k (remaining 450k),
while Best-fit finds 300k (remaining 150k) as the best fit.

How does memory utilization differ between First-fit and Best-fit for the
given partitions?

First-fit tends to produce larger leftover fragments by allocating to the earliest suitable partitions, while
Best-fit aims to minimize wasted space by choosing the smallest adequate partition, often leading to better
utilization.

What happens if a process requiring 650k is allocated using First-fit and
Best-fit?

Using First-fit, it would allocate to the 700k partition, leaving 50k unused. Best-fit would also allocate
to 700k, as it's the smallest partition large enough, resulting in similar leftover space.

In the context of the given partitions, which algorithm tends to leave
smaller residual fragments, First-fit or Best-fit?

Best-fit generally leaves smaller residual fragments because it allocates processes to the smallest suitable
partitions, reducing wastage.

How would the sequence of allocations differ between First-fit and Best-fit
for multiple processes arriving sequentially?

First-fit allocates each process to the first available suitable partition, potentially causing fragmentation.
Best-fit searches for the best match each time, often leading to more efficient space utilization and less
fragmentation over time.

Additional Resources
Memory Allocation Strategies: An Expert Analysis of First-fit and Best-fit with Given Partitions

Memory management is a foundational aspect of operating systems, directly impacting system performance,
efficiency, and responsiveness. Among the various strategies employed, First-fit and Best-fit are two of the
most widely used algorithms for dynamic memory allocation. To understand their practical implications, let's



examine a detailed scenario involving specific memory partitions and analyze how each strategy manages
incoming processes.

---

Understanding the Scenario: The Given Memory Partitions

Suppose we have a sequence of memory partitions arranged in order, each with a specific size:

- Partition 1: 600 KB
- Partition 2: 700 KB
- Partition 3: 300 KB
- Partition 4: 200 KB

This ordered set of partitions is crucial because both First-fit and Best-fit algorithms make allocation
decisions based on the current state of memory partitions, which can change over time as processes are
allocated and deallocated.

---

Memory Allocation Strategies: An Overview

Before diving into how each algorithm performs with the given partitions, it’s essential to understand their
fundamental principles.

First-fit Algorithm

Definition: The First-fit algorithm allocates the first available partition that is large enough to accommodate
the process. It scans the list of memory blocks sequentially from the beginning and chooses the first suitable
one.

Advantages:
- Faster in execution because it doesn't search the entire list if a suitable partition is found early.
- Simple to implement.

Disadvantages:
- Can lead to fragmentation, as small leftover spaces might be unusable later.
- Tends to allocate to the earliest suitable partition, which might cause inefficient utilization over time.

Best-fit Algorithm

Definition: The Best-fit algorithm searches the entire list of partitions and allocates the process to the
smallest available partition that is big enough to hold it. This approach aims to minimize wasted space.

Advantages:
- Tends to leave smaller leftover partitions, reducing internal fragmentation.
- Can potentially make better use of memory.

Disadvantages:
- Slightly slower due to the need to search the entire list for the best fit.



- May result in small fragments that are too small for future allocations.

---

Applying First-fit and Best-fit to the Given Partitions

Let's assume we have a set of processes arriving sequentially, each requiring a certain amount of memory. To
analyze the algorithms, we need to define these processes.

Process sequence (example):
1. P1: 100 KB
2. P2: 200 KB
3. P3: 300 KB
4. P4: 600 KB
5. P5: 250 KB

Note: The sequence and sizes are chosen to illustrate how the algorithms behave with varying process sizes.
Actual behavior can vary based on process order.

---

First-fit Allocation Analysis

Step-by-step process:

Process P1 (100 KB):
- Start from Partition 1 (600 KB): 600 KB ≥ 100 KB � allocate here.
- Remaining partitions:
- Partition 1: 600 KB - 100 KB = 500 KB (allocated)
- Partitions 2, 3, 4 remain unchanged.

Process P2 (200 KB):
- Start from Partition 1: 500 KB ≥ 200 KB � allocate here.
- Remaining:
- Partition 1: 500 KB - 200 KB = 300 KB

Process P3 (300 KB):
- Start from Partition 1: 300 KB ≥ 300 KB � allocate here.
- Remaining:
- Partition 1: 300 KB - 300 KB = 0 KB (fully allocated)
- Next partitions are not considered as the process is allocated.

Process P4 (600 KB):
- Partition 1: 0 KB � not suitable.
- Partition 2 (700 KB): 700 KB ≥ 600 KB � allocate here.
- Remaining:
- Partition 2: 700 KB - 600 KB = 100 KB

Process P5 (250 KB):
- Partition 2: 100 KB � too small.
- Partition 3: 300 KB ≥ 250 KB � allocate here.
- Remaining:
- Partition 3: 300 KB - 250 KB = 50 KB



Summary of First-fit allocations:
| Process | Allocated Partition | Partition Remaining Space |
|-----------|------------------------|---------------------------|
| P1 | Partition 1 (600 KB) | 500 KB (after allocation) |
| P2 | Partition 1 | 300 KB |
| P3 | Partition 1 | 0 KB |
| P4 | Partition 2 | 100 KB |
| P5 | Partition 3 | 50 KB |

---

Best-fit Allocation Analysis

Step-by-step process:

Process P1 (100 KB):
- Search all partitions:
- Partition 1: 600 KB
- Partition 2: 700 KB
- Partition 3: 300 KB
- Partition 4: 200 KB
- Smallest suitable partition: Partition 4 (200 KB)
- Allocate here:
- Partition 4: 200 KB - 100 KB = 100 KB remaining

Process P2 (200 KB):
- Search remaining partitions:
- Partition 1: 600 KB
- Partition 2: 700 KB
- Partition 3: 300 KB
- Partition 4: 100 KB (not suitable)
- Smallest suitable: Partition 3 (300 KB)
- Allocate:
- Partition 3: 300 KB - 200 KB = 100 KB remaining

Process P3 (300 KB):
- Search:
- Partition 1: 600 KB
- Partition 2: 700 KB
- Partition 3: 100 KB (not suitable)
- Partition 4: 100 KB (not suitable)
- Smallest suitable: Partition 1 (600 KB)
- Allocate:
- Partition 1: 600 KB - 300 KB = 300 KB remaining

Process P4 (600 KB):
- Search:
- Partition 1: 300 KB (not suitable)
- Partition 2: 700 KB � suitable
- Partition 3: 100 KB
- Partition 4: 100 KB
- Smallest suitable: Partition 2 (700 KB)
- Allocate:
- Partition 2: 700 KB - 600 KB = 100 KB remaining

Process P5 (250 KB):
- Search:



- Partition 1: 300 KB � suitable
- Partition 2: 100 KB (not suitable)
- Partition 3: 100 KB
- Partition 4: 100 KB
- Smallest suitable: Partition 1 (300 KB)
- Allocate:
- Partition 1: 300 KB - 250 KB = 50 KB remaining

Summary of Best-fit allocations:
| Process | Allocated Partition | Partition Remaining Space |
|-----------|------------------------|---------------------------|
| P1 | Partition 4 (200 KB) | 100 KB |
| P2 | Partition 3 (300 KB) | 100 KB |
| P3 | Partition 1 (600 KB) | 300 KB |
| P4 | Partition 2 (700 KB) | 100 KB |
| P5 | Partition 1 | 50 KB |

---

Comparison and Insights

Efficiency and Fragmentation:

- First-fit tends to allocate processes in the earliest suitable partition, which can cause the "filling from the
front" issue. This often results in higher external fragmentation over time because small leftover spaces at the
beginning of the memory list remain unused, even if larger processes could fit into other scattered free blocks.

- Best-fit aims to reduce wastage by allocating to the smallest suitable partition. While this can minimize
internal fragmentation and make efficient use of memory blocks, it often leads to increased search times due to
scanning the entire list for the best fit. Also, it can create numerous small fragments that are too small for
future allocations, leading to external fragmentation over time.

In Our Scenario:

- First-fit allocated processes to the earliest suitable blocks, leading to a relatively straightforward
allocation pattern but potentially leaving larger spaces unused at the end.

- Best-fit made more nuanced choices, often allocating to smaller partitions to preserve larger ones for bigger
processes. This resulted in a more balanced utilization of the memory partitions but could also lead to
fragmentation if processes are deallocated and reallocated repeatedly.

---

Implications in Real-World Systems

Understanding how these algorithms behave with specific partition sizes is crucial for system designers and
developers:

- First-fit is favored for its speed and simplicity, especially in systems where allocation speed is critical, and
fragmentation can be tolerated or managed.

- Best-fit is chosen when memory utilization efficiency is prioritized, and the system can handle the overhead of
searching for the optimal partition.



Practical Recommendations:

- For systems with predictable workloads and where fragmentation is manageable, Best-fit can maximize memory
use.

- For real-time systems or those requiring rapid allocation, First-fit's speed advantages outweigh the
potential
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