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Keywords Abstract. Mutual exclusion is one of the mechanisms that can be used to solve
concurrency problems in the operating system. In the operating system, there are
resources that cannot be shared at the same time, such as printers. These kinds of
Lamport's Bakery Algorithm, resources are called critical resources. Programs that use critical resources are called
Concurrency entering critical regions/sections. Programmers cannot rely on the operating system to
Mutual exclusion understand and enforce these limits. The mutual exclusion settlement process was
submitted by several experts. One of them is Lamport with a method known as
Lamport's Bakery Algorithm. The work process of Lamport's Bakery Algorithm starts
from the buyer entering the store and receiving the sequence number. If there is a waiter
who is idle (not being / will serve other buyers), then the buyer directly asks for service
from the waiter. If not, then the buyer sits in the buyer's waiting area and waits until his
turn. Shoppers who have finished being served out of the store and waiters who are idle
serve the lowest numbered buyers who are waiting at the waiting place of the buyer.

1. INTRODUCTION

Mutual exclusion is a guarantee that only one process accesses resources at a time interval.
Mutual exclusion must be guaranteed because not all resources can be used by more than one process
at a time, for example on printing to a printer [1]. To ensure mutual exclusion, the operating system as
a resource manager in the computer can implement several solutions, one of which is a solution
known as Lamport's Bakery algorithm[2].

Lamport solution is often referred to as a solution baker (Bakery algorithm). This algorithm is
based on the scheduling in cake, ice cream, or meat stores. Upon entering the store, each buyer
receives a number. The lowest numbered buyers are served first. Unfortunately, Bakery's algorithm
cannot guarantee the two processes do not receive the same number. In this case, the process with the
lowest name, is served first. Because the process names are unique and totally sorted, it is a
deterministic algorithm [3], [4].

2. METHOD

Lamport's bakery algorithm is a computer algorithm suggested by computer expert Leslie
Lamport, who wants to improve the convenience of using shared resources in many threads in the
context of mutual exclusion [5], [6]. In computer science, it is common for multiple threads to access
the same resources simultaneously. Data corruption can occur if two or more threads try to write to
the same memory location, or if one thread reads a memory location before another process finishes
writing it. Lamport's bakery algorithm is one of many mutual exclusion algorithms designed to
prevent concurrent threads when entering critical sections of code to eliminate the risk of data
corruption [5]-[8].

Lamport solution is called bakery algorithm solution. The algorithm is based on Penjadualan in
cake, ice cream, or meat stores. Upon entering the store, each buyer receives a number. The lowest
numbered buyers are served first.

The working steps of lamport algorithm can be described as follows:

1. Shoppers enter the store and receive a sequence number.

2. If there is a waiter who is idle (not being / will serve other buyers), then the buyer directly asks
for service from the waiter.
3. If not, then the buyer sits in the buyer's waiting area and waits until his turn.
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a) Shoppers who have finished being served out of the store and waiters who are idle serve the
lowest numbered buyers who are waiting at the buyer's waitingplace. The assumptions used
by Lamport are:

b) Only one buyer enters within a certain time.

c) The number of items of each buyer is recorded, but the item type is not noticed.

Lamport simulates a bakery with a numbering machine at the entrance so that each customer is
given a unique number [4], [9]. The number will increase by one when the customer enters the store.
A global counter shows the number of customers who have been served. All other customers will
have to wait in line until the baker finishes serving the customer and the next number will be
displayed. When the customer has finished being served and has revoked the number, then the clerk
adds the number so that it allows other customers to be served [10]. Customers must take another
number from the numbering machine to be able to shop again at the bakery .

The algorithm used to design lamport's Bakery Algorithm simulation software can be divided
nto several parts, among others:
Timing algorithm.
The algorithm of timing the arrival of the buyer.
Turn checking algorithm.
Empty seat checking algorithm.
Door-to-door checking algorithm.
The algorithm of setting the buyer's image so that it does not overlap.

oL E

3. RESULTS OF DISCUSSION
Lamport's bakery algorithm is a solution proposed by Lamport to solve the problem of mutual

exclusion for n process. Lamport's bakery algorithm implements a FIFO (First In First Out) queue

process algorithm which means first-time buyers will have a smaller number. Smaller numbered
buyers will be served by the waiter in advance. Meanwhile, the queue model applied by Lamport's

bakery algorithm is the MQMS (Multi Queue Multi Server) queue model which means that there are n

gueue fruits that will be served by n waiters, where n is worth more than one.

3.1. Software Assumptions
The assumptions used by Lamport's bakery algorithm simulation software are as follows:

1. Only one buyer enters within a certain time. In this case it means each buyer has a time
difference.

2. The purchase amount of each buyer is recorded but the item type is not considered.

The smallest unit of time taken is the minute unit. This means that the time in the software will

move 1 minute every time the computer moves n milliseconds.

The number of cashiers is limited to a maximum of 5 pieces and a minimum of 2 pieces.

The number of waiting seats is limited to 10 pieces.

The type of cake is limited to 4 types only.

The number of cake items that can be stored is a maximum of 4 digits of positive integers. This

number of items represents the number of resources available in an app.

8. The number of items has a critical limit that can be inputted manually, with a minimum limit of
5 pieces and a maximum of 20 pieces. This critical limit represents the remaining resources
available in the application. If the application has reached a critical point, it will run slower,
while the application provides the necessary resources.

The things that will be recorded in this simulation are as follows:

1. Long time buyers waiting in the waiting place (queue).

2. Long time buyers choose cakes.

3. Long time buyers make payments.

The main view of this simulation software can be seen in the following image:

1. Display at a time when there are no buyers.
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Flgure 1 ‘Drspley.tthen the Walter is |dIe
When there are no buyers, the waiter will stand waiting for the customer's arrival.
2. Display when there are buyers
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Figure 2 Dlsplay when there are buyers in the system

The working steps of lamport algorithm can be described as follows:

Shoppers enter the store and receive a sequence number.

2. If there is a waiter who is idle (not being / will serve other buyers), then the buyer directly asks

for service from the waiter.

If not, then the buyer sits in the buyer's waiting area and waits until his turn.

4. Shoppers who have finished being served out of the store and waiters who are idle serve the
lowest numbered buyers who are waiting at the waiting place of the buyer. The assumptions
used by Lamport are:

a) Only one buyer enters within a certain time.

b) The number of items of each buyer is recorded, but the item type is not noticed.

Lamport simulates a bakery with a numbering machine at the entrance so that each customer is
given a unigue number. The number will increase by one when the customer enters the store. A global
counter shows the number of customers who have been served. All other customers will have to wait
in line until the baker finishes serving the customer and the next number will be displayed. When the
customer has finished being served and has revoked the number, then the clerk adds the number so
that it allows other customers to be served. Customers must take another number from the numbering
machine to be able to shop again at the bakery.
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4. CONCLUSION

The software can simulate Lamport's Bakery Algorithm clearly and interactively, so that it can
be used as an illustration of mutual exclusion problems for the N-process. The software displays a
table of simulation process data containing the details of the simulation process that can be used to
assist the observation of the simulation process. The software can be used to compare several different
circumstances by setting the initial state of the simulation process through the 'Setting' facility.
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