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1.1 GitHub Repositories WA NG
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e Back-End Repository

On main branch:

https://github.com/marwanesam?22/Producer-Consumer

Front-End Repository

On main branch:

https://github.com/OmarTammam?25/Producer-

Consumer

1.2 Instruction to download codes

e Downloading codes from GitHub repositories
1. Open your Git Bash terminal.
2. Cloning Back-End files to your folder.
3. Cloning Front-End files to your folder.

1.3 Instruction to Run Back-End Server

e Running Back-End codes
1. Open Back-End files to your favorite IDE to be run.

2. Use the normal Run button in your IDE.
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1.4 Instruction to Run Front-End Server ALEXANDRIA

R

e Running Front-End codes
1. Install Node.js from the official website
2. Open your Command Prompt.
3. In your Command Prompt “npm install -g @angular/cli” .
4. Open Front-End files to your favorite IDE to be run.

5. Running Angular server from prompt “ng serve --open” .
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2.1 UML snippets SHENEEE
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Coniraller
+atanSimulate]) - void
+ getChanges() : void
E Y
oTO
+ X int;
1 +yint;
SimulalGiFacade + type : String;
+ calgr : Sering;
+id : String;
+ et String;
P L +machineToQueue : List<Sning= ;
+ starSimulaton) : vold + QueusToMachine: gueus : List=String>
* +List<Do= rootGraph;
. +int productsMumber nStock:
ObjectFactory i F
Bl -
+ getObject]] - Elemeant - -
SimulamrSenvice
- elemants : Map=Siring . Element=
- productinStock - int
L. - rootGraph ; List<DTO=
+ buildElemenis() : woid
+ makeRelatons() : void
+ runSimulationy) : vold
|
Element
private Srring id;
private int x;
private int y;
o private Siring color;
Product private String text;
private String color;
AN
+ oparalionl{params) retumTyps T
- operation2(params) A,
- pperation3])
Machine 1 My Queue
private int operatingTime: | private List<Product> products = rew
private List<fiueue= inQUeUes = new | Arrayliste>();
ArrayList<»(}; | private Maps=String, Machine> outMachines
private Queue outueue; = new HashMap<>{);
private Product product = null; | private Map<String, Machine>
freeMachines = new HashMap=={);
private Thread (hread;
+ operationl{params) retumType
- nperation2{params) |
- operation3l) | + operationl{params) reumType
- operation2{pararnms)
- Dperationai)
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Map=5iring, Element= elements;
- int productsMumberinStock;
- List=bro= rootGraph;

CaraTaker

- caraTaker ; CareTaker
- simulatr Senice | Simu lRIorSenvice
- smapshats : List<Snapshot=

arginator

+ getinstancey) ;. CareTaker
+ atdSnapshat(] - woid
+ gelSnapshol(int index) : Snapshot

- elements : Map<5Sting, Element=
- productsNumberinSiock - int
- roatGraph ; List<Dios

+ take Snapshot##ESiate) | vold
+ saveSnapsholToMamantal) : Snapshot

3.1 Observer Design Pattern

riARA\Cy

XANDRIA

VERSITY

We used observer design pattern between Machines(Observable)

and queues (Observers) as when any machine is ready it notifies

its subscribers that “l am ready to get products “and when it is

busy it notifies its subscribers “l am busy now ” not to send

products.
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3.2 Snapshot Design Pattern FteN e
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We used Snapshot Design pattern to

1) save states of products, machines and queues to send
snaps to view to run the simulation of the products.

2) Restimulate the process happened as we store the snaps
then run it sequentially with 200ms delay to see the whole
replayed process and according to optimization of time
taken back-end server doesn’t send snaps again to view
but view store them to run them again when replay
simulation action is fired.

3.3 Concurrency

Producer-Consumer:

We used producer-consumer concurrency design pattern to
to synchronize functionalities of queues and machines.

o Products are moving to machines through queue to wait till
machine permit them to be processed.

o Machines takes its product from queue when it is free.
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3.4 Facade design pattern ﬁ’iﬁﬁ?}i
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We used facade design pattern to encapsulate the
implementation of the simulator service from the controller to
facilitate the communication between the controller and the
service.

3.5 Code Snippets

1) Snapshot design pattern code snippets

Snapshot Class (Memento)

public class Snapshot {

private Map<String, Element> elements;
private int productsNumberInStock;
private List<Dto> rootGraph;

private List<Dto> dtos;

private String elementtttttt;

public Snapshot(Map<String,Element> elements, int productsNumberInStock,
List<Dto> rootGraph){

dtos = new ArrayList<();
for(Map.Entry<String,Element> entry : elements.entrySet()){
Dto dto = new Dto();
dto.id = entry.getvalue().getId();
dto.color = entry.getValue().getColor();
dto.numberOfProducts = entry.getValue().getProducts().size();
dtos.add(dto);

}

public Map<String, Element> getElements(){
return this.elements;

}

public int getProductsNumberInStock(){
return this.productsNumberInStock;

}

public List<Dto> getRootGraph(){
return this.rootGraph;

}
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Originator Class ALEXANDRIA
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public class Originator {
private Map<String, Element> elements;
private int productsNumberInStock;
private List<Dto> rootGraph;

public void takeSnapshot(Map<String, Element> elements, int productsNumberInStock,
List<Dto> rootGraph){
this.elements = elements;
this.productsNumberInStock = productsNumberInStock;
this.rootGraph = rootGraph;

public Snapshot saveSnapshotToMemento(){

Snapshot newMem = new Snapshot(elements, productsNumberInStock, rootGraph);
return newMem,;

public void getSnapshotFromMemento(Snapshot memento){
elements = memento.getElements();
productsNumberInStock = memento.getProductsNumberInStock();
rootGraph = memento.getRootGraph();
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CareTaker Class RO N
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package com.producer_consumer.snapshot;

import com.producer_consumer.controllers.SimulatorService;

Import java.util.Arraylist;
import java.util.List;

public class CareTaker {
private static CareTaker careTaker = null;
private static SimulatorService simulatorService;
public static CareTaker getInstance(){
if(careTaker = null){

careTaker = pew CareTaker();
simulatorService = SimulatorService.getInstance();

}

return careTaker;

private List<Snapshot> snapshots = new ArraylList<();

public void addSnapshot(){
snapshots.add(makeSnapshot());

public Snapshot getSnapshot(int index){
return snapshots.get(index);
}
public Snapshot makeSnapshot(){
return new Snapshot(
SimulatorService.getInstance().getElements(),
SimulatorService.getInstance().getProductsNumberInStock(),
SimulatorService.getInstance().getRootGraph());
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2) Producer — Consumer design pattern Frrriens
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SimulatorServ
tring,Elen
g mulatc
int productsNumb
Li Dto> ro

Simula

dto.queueToMachin

get(m

int min
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3) Observer design pattern Sy ecie
Machine (Observable)
4 .-.operaéinngme

r.getInstance().addSnapshot
s.setColor("#ddd");

.addFreeMachine( ¢ .getId

r.getInstance().addSnapshot
.product =

.start
.setColor(pr t.getColor
r.getInstance().addSnapshot

removeBusyMachine( ¢ .getId

sleep €

.addToProducts(pr
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Queues (Observers)

List<Product
out.println(t

remove

getProducts add(

getProducts
thread
start

size

put(

out.println(thre " has

getProducts isEmpty

out.printin( =
getProducts

getProducts isEmpty

size size

sleep

isEmpty

getInstance().addSnapshot();

.entrySet().iterator next().getValue setProduct getProducts

r.getProducts remove

getInstance addSnapshot

out.println

Queue{"
"products=" getProducts

freeMachines="

AN
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get(
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e Used Konva library for drawing.
e Operating time in machine [4 - 10] seconds.

e Front sever sends request each 200ms.

5.1 Ul snippets

Number of Products: 5
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5.2 User Guide ﬁ@&ﬁu&
User can

1) Create product on runtime by pressing on the product
icon button.

2) Add Queues by pressing on the queue icon.

3) Create machine by pressing on the machine icon button

4) Restimulate the process by pressing on replay icon button

5) Start simulation by pressing on the simulate button.

6) Connect the machine and queues by pressing on the line

icon button.
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