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7 REST 15 Langsvar
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1 JQuery

Folgende tekst er hentet fra websiden til jQuery:

JQuery is a fast, small, and feature-rich JavaScript library. It makes things
like HTML document traversal and manipulation, event handling,
animation, and Ajax much simpler with an easy-to-use API that works
across a multitude of browsers.

Forklar ord som er understreket, og beskriv hvordan jQuery forenkler
programmeringen av dette.

Skriv ditt svar her...

Words: 0

Maks poeng: 10
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2 Koding

Mange har sikkert i sitt hovedprosjekt benyttet seg av TypeScript, syntaks
fra siste versjon av JavaScript (ECMAScript 6), JSX-syntaksen i React
e.a. Hvordan har det seg at vi likevel kan bruke dette selv om browsere
ikke kan tolke slik kode?

Skriv ditt svar her...

Words: 0

Maks poeng: 5
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3 React vs. Angular2

| hovedprosjektet fikk dere i oppgave a sammenligne React og Angular2.

1. Hva er de viktigste forskjellene?
2. Evaluer gruppas valg (her er vi interessert dine refleksjoner,
erfaring og innsikt opparbeidet i prosjektarbeidet).

Skriv ditt svar her...

Words: 0

Maks poeng: 15
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4+ Komponenter
Bade React og Angular lar deg implementere komponenter.

1. Forklar (med tekst og illustrasjon) hvilke komponenter dere har
implementert for brukergrensensittet i hovedprosjektet og hvordan
disse fungerer sammen (dataflyt etc.).

2. Diskuter/vurder Igsningen.

Oppgaven evalueres med tanke pa kunnskap og erfaring fra egen
lasning. Du blir ikke trukket for en svak Igsning i prosjektet, sa lenge du
gir en god evaluering av denne.

Skriv ditt svar her...

Words: 0

Maks poeng: 10
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5 Session-handtering

Folgende tekst er en grei, men generell beskrivelse/forklaring pa session-
handtering i webapplikasjoner:

HTTP Protocol is stateless by design, each request is done separately
and is executed in a separate context. The idea behind session
management is to put requests from the same client in the same context.

Hvordan har dere implementer session-handtering i hovedprosjektet. |
tilfellet dere har bruke ferdig komponent sa ma du forklare hva denne
egentlig gjer).

Skriv ditt svar her...

Words: 0

Maks poeng: 10
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¢ Dynamisk lasting kombinert med filtrering og
sortering

| hovedprosjektet fikk dere i oppgave a implementere dynamisk lasting av
data kombinert med muligheten for sette filtrering og bestemme sortering

| brukergrensesnittet.

1. Forklar hvordan dette er implementert.

2. Vil lgsningen dere har valgt fungere effektivt pa et stort resultatsett
(f.eks. 10.000+ enheter).

Skriv ditt svar her...

Words: 0

Maks poeng: 10
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7 REST

| vedlegget finner dere en utskrift av tutorialen "RESTful Web Services"
fra Dr. Dobbs journal.

REST er i praksis en anbefaling (best practise) for design av webressurs-
APler.

e Hvis du har implementert REST i ditt eget prosjekt, beskriv hvordan
APl'et er implementert og brukt i ditt hovedprosjekt.

e Hvis du ikke har implementert REST i ditt eget prosjekt,
beskriv hvordan APl'et kunne veert implementert og brukt i ditt

hovedprosjekt.

Skriv ditt svar her...

Words: 0

Maks poeng: 15
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g Tlesting one

Beskriv hvordan dere har testet koden i hovedprosjektet, eller hvordan
dere burde ha testet koden.

Skriv ditt svar her...

Words: 0

Maks poeng: 10

9 Tlesting two

Ta utgangspunkt i beskrivelsene under av end-to-end testing og beskriv
de trinnvise steg en testbruker kan utfgre og hvordan dette vil verifisere
at alle deler av webapplikasjonen i hovedprosjektet fungerer som
planlagt.

Term “End to End testing” is defined as a testing method which
determines whether the performance of application is as per the
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requirement or not. It is performed from start to finish under real world
scenarios like communication of the application with hardware, network,
database and other applications.

End-to-end testing is a technique used to test whether the flow of an
application right from start to

finish is behaving as expected. The purpose of performing end-to-end
testing is to identify system

dependencies and to ensure that the data integrity is maintained between
various system

components and systems. The entire application is tested for critical
functionalities such as communicating with the other systems, interfaces,
database, network, and other applications.

Skriv ditt svar her...

Words: 0

Maks poeng: 7
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10 Testing three

Nevn andre aspekter som du kan/bgr teste webaplikasjoner for.
Skriv ditt svar her...

Words: 0

Maks poeng: 8
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Dr.Dobb's

THE WORLD OF SOFTWARE DEVELOPMENT

RESTful Web Services: A Tutorial

As REST has become the default for most Web and mobile apps, it's imperative to have the basics at your fingertips.

More than a decade after its introduction, REST has become one of the most important technologies for Web applications. Its importance is likely to
continue growing quickly as all technologies move towards an API orientation. Every major development language now includes frameworks for building
RESTful Web services. As such, it is important for Web developers and architects to have a clear understanding of REST and RESTful services. This
tutorial explains REST architecturally, then dives into the details of using it for common API-based tasks.

While REST stands for Representational State Transfer, which is an architectural style for networked hypermedia applications, it is primarily used to build
Web services that are lightweight, maintainable, and scalable. A service based on REST is called a RESTful service. REST is not dependent on any
protocol, but almost every RESTful service uses HTTP as its underlying protocol. In this article, I examine the creation of RESTful services with HTTP.

Features of a RESTful Services

Every system uses resources. These resources can be pictures, video files, Web pages, business information, or anything that can be represented in a
computer-based system. The purpose of a service is to provide a window to its clients so that they can access these resources. Service architects and
developers want this service to be easy to implement, maintainable, extensible, and scalable. A RESTful design promises that and more. In general,
RESTTful services should have following properties and features, which I'll describe in detail:

Representations
Messages

URIs

Uniform interface
Stateless

Links between resources
Caching

Representations

The focus of a RESTful service is on resources and how to provide access to these resources. A resource can easily be thought of as an object as in OOP.
A resource can consist of other resources. While designing a system, the first thing to do is identify the resources and determine how they are related to
each other. This is similar to the first step of designing a database: Identify entities and relations.

Once we have identified our resources, the next thing we need is to find a way to represent these resources in our system. You can use any format for
representing the resources, as REST does not put a restriction on the format of a representation.

For example, depending on your requirement, you can decide to use JSON or XML. If you are building Web services that will be used by Web pages for
AJAX calls, then JSON is a good choice. XML can be used to represent more complex resources. For example a resource called "Person" can be
represented as:

Listing One: JSON representation of a resource.

{
"Ip": "1",
"Name": "M Vaqgas",
"Email": "m.vaggas@gmail.com",
"Country": "India"
}

Listing Two: XML representation of a resource.

<Person>

<ID>1</ID>

<Name>M Vaggas</Name>
<Email>m.vaggas@gmail.com</Email>

<Country>India</Country>
</Person>

In fact, you can use more than one format and decide which one to use for a response depending on the type of client or some request parameters.
Whichever format you use, a good representation should have some obvious qualities:

e Both client and server should be able to comprehend this format of representation.
e A representation should be able to completely represent a resource. If there is a need to partially represent a resource, then you should think about



breaking this resource into child resources. Dividing big resources into smaller ones also allows you to transfer a smaller representation. Smaller
representations mean less time required to create and transfer them, which means faster services.

e The representation should be capable of linking resources to each other. This can be done by placing the URI or unique ID of the related resource in
a representation (more on this in the coming sections).

Messages

The client and service talk to each other via messages. Clients send a request to the server, and the server replies with a response. Apart from the actual
data, these messages also contain some metadata about the message. It is important to have some background about the HTTP 1.1 request and response
formats for designing RESTful Web services.

HTTP Request

An HTTP request has the format shown in Figure 1:

| <\VERB> P <URT> 1 <HTTP Version> k
——— S ST i
i <Request Header> E
i i
1 |
[ e e e e e e e e e e e e e e e e e e e e A

Figure 1: HTTP request format.

<VERB> 1S one of the HTTP methods like GET, PUT, POST, DELETE, OPTIONS, €tC
<urI> is the URI of the resource on which the operation is going to be performed
<HTTP Version> is the version of HTTP, generally "HTTP v1.1" .

<Request Header> contains the metadata as a collection of key-value pairs of headers and their values. These settings contain information about the
message and its sender like client type, the formats client supports, format type of the message body, cache settings for the response, and a lot more
information.

<Request Body> is the actual message content. In a RESTful service, that's where the representations of resources sit in a message.
There are no tags or markups to denote the beginning or end of a section in an HTML message.
Listing Three is a sample posT request message, which is supposed to insert a new resource Person.

Listing Three: A sample POST request.

POST http://MyService/Person/
Host: MyService
Content-Type: text/xml; charset=utf-8
Content-Length: 123
<?xml version="1.0" encoding="utf-8"?>
<Person>
<ID>1</ID>
<Name>M Vaggas</Name>
<Email>m.vaqgas@gmail.com</Email>
<Country>India</Country>
</Person>

You can see the posT command, which is followed by the URI and the HTTP version. This request also contains some request headers. Host is the address
of the server. content-Type tells about the type of contents in the message body. content-Length is the length of the data in message body. content-
Length can be used to verify that the entire message body has been received. Notice there are no start or end tags in this message.

Listing Four is an actual GeT request that was created by my browser when I tried to visit the HTTP 1.1 specifications on w3.org:

Listing Four: A GET request.

GET http://www.w3.org/Protocols/rfc2616/rfc2616.html HTTP/1.1

Host: www.w3.o0rg

Accept: text/html,application/xhtml+xml,application/xml; ..
User-Agent: Mozilla/5.0 (Windows NT 6.3; WOW64) AppleWebKit/537.36 ..
Accept-Encoding: gzip,deflate,sdch

Accept-Language: en-US,en;g=0.8,hi;g=0.6

There is no message body in this request. The accept header tells the server about the various presentation formats this client supports. A server, if it
supports more than one representation format, it can decide the representation format for a response at runtime depending on the value of the Accept
header. User-Agent contains information about the type of client who made this request. Accept-Encoding/Language tells about the encoding and
language this client supports.

HTTP Response

Figure 2 shows the format of an HTTP response:



| <HTTP Version>

Figure 2: HTTP response format.

The server returns <response code>, which contains the status of the request. This response code is generally the 3-digit HTTP status code.

<Response Header> contains the metadata and settings about the response message.
<Response Body> contains the representation if the request was successful.
Listing Five is the actual response I received for the request cited in Listing Three:

Listing 5: An actual response to a GET request..

HTTP/1.1 200 OK

Date: Sat, 23 Aug 2014 18:31:04 GMT

Server: Apache/2

Last-Modified: Wed, 01 Sep 2004 13:24:52 GMT

Accept-Ranges: bytes

Content-Length: 32859

Cache-Control: max-age=21600, must-revalidate

Expires: Sun, 24 Aug 2014 00:31:04 GMT

Content-Type: text/html; charset=iso-8859-1

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" "http://www.w3.org/TR/xhtmll/DTD/xhtmll-strict.dtd">
<html xmlns='http://www.w3.0rg/1999/xhtml'>

<head><title>Hypertext Transfer Protocol -- HTTP/l.1l</title></head>
<body>

The response code 200 ok means that everything went well and the response message body contains a valid representation of the resource I requested. In
this case, the representation is an HTML document that is declared by content-Type header in the response header. The headers in the message are self
explanatory, but I will discuss some of them later in this article. There are many other attributes. You can catch and inspect such HTTP requests and
responses using a free tool called Fiddler.

Addressing Resources

REST requires each resource to have at least one URI. A RESTful service uses a directory hierarchy like human readable URIs to address its resources.
The job of a URI is to identify a resource or a collection of resources. The actual operation is determined by an HTTP verb. The URI should not say
anything about the operation or action. This enables us to call the same URI with different HT TP verbs to perform different operations.

Suppose we have a database of persons and we wish to expose it to the outer world through a service. A resource person can be addressed like this:
http://MyService/Persons/1

This URL has following format: Protocol://ServiceName/ResourceType/ResourceID

Here are some important recommendations for well-structured URIs:

Use plural nouns for naming your resources.

Avoid using spaces as they create confusion. Use an _ (underscore) or — (hyphen) instead.

A URI is case insensitive. I use camel case in my URIs for better clarity. You can use all lower-case URIs.

You can have your own conventions, but stay consistent throughout the service. Make sure your clients are aware of this convention. It becomes

easier for your clients to construct the URIs programmatically if they are aware of the resource hierarchy and the URI convention you follow.

e A cool URI never changes; so give some thought before deciding on the URIs for your service. If you need to change the location of a resource, do
not discard the old URI. If a request comes for the old URI, use status code 300 and redirect the client to the new location.

e Avoid verbs for your resource names until your resource is actually an operation or a process. Verbs are more suitable for the names of operations.

For example, a RESTful service should not have the URIs http://MyService/FetcthPerson/1 Or http://MyService/DeletePerson?id=1.

Query Parameters in URI

The preceding URI is constructed with the help of a query parameter:
http://MyService/Persons?id=1
The query parameter approach works just fine and REST does not stop you from using query parameters. However, this approach has a few disadvantages.

e Increased complexity and reduced readability, which will increase if you have more parameters
e Search-engine crawlers and indexers like Google ignore URIs with query parameters. If you are developing for the Web, this would be a great
disadvantage as a portion of your Web service will be hidden from the search engines.

The basic purpose of query parameters is to provide parameters to an operation that needs the data items. For example, if you want the format of the
presentation to be decided by the client. You can achieve that through a parameter like this:

http://MyService/Persons/l1?format=xml&encoding=UTF8



or
http://MyService/Persons/l1?format=json&encoding=UTF8

Including the parameters format and encoding here in the main URI in a parent-child hierarchy will not be logically correct as they have no such relation:
http://MyService/Persons/1/json/UTF8

Query parameters also allow optional parameters. This is not otherwise possible in a URI. You should use query parameters only for the use they are
intended for: providing parameter values to a process.

Uniform Interface

RESTTful systems should have a uniform interface. HTTP 1.1 provides a set of methods, called verbs, for this purpose. Among these the more important
verbs are:

Method Operation performed on server Quality
GET Read a resource. Safe
PUT Insert a new resource or update if the resource Idempotent

already exists.

POST Insert a new resource. Also can be used to update ~ N/A
an existing resource.

DELETE Delete a resource . Idempotent
opTIONS List the allowed operations on a resource. Safe
HEAD Return only the response headers and no response  Safe

body.

A Safe operation is an operation that does not have any effect on the original value of the resource. For example, the mathematical operation "divide by 1"
is a safe operation because no matter how many times you divide a number by 1, the original value will not change. An Idempotent operation is an
operation that gives the same result no matter how many times you perform it. For example, the mathematical operation "multiply by zero" is idempotent
because no matter how many times you multiply a number by zero, the result is always same. Similarly, a Safe HTTP method does not make any changes
to the resource on the server. An Idempotent HTTP method has same effect no matter how many times it is performed. Classifying methods as Safe and
Idempotent makes it easy to predict the results in the unreliable environment of the Web where the client may fire the same request again.

GET is probably the most popular method on the Web. It is used to fetch a resource.

HEAD returns only the response headers with an empty body. This method can be used in a scenario when you do not need the entire representation of the
resource. For example, HEAD can be used to quickly check whether a resource exists on the server or not.

The method opTIONS is used to get a list of allowed operations on the resource. For example consider the request:

OPTIONS http://MyService/Persons/1 HTTP/1.1
HOST: MyService

The service after authorizing and authenticating the request can return something like:

200 OK
Allow: HEAD, GET, PUT

The second line contains the list of operations that are allowed for this client.

You should use these methods only for the purpose for which they are intended. For instance, never use GET to create or delete a resource on the server. If
you do, it will confuse your clients and they may end up performing unintended operations. To illustrate, this let's consider this request:

GET http://MyService/DeletePersons/1 HTTP/1.1
HOST: MyService

By HTTP 1.1 specification, a GET request is supposed to fetch resources from the server. But it is very easy to implement your service such that this
request actually deletes a person. This request may work perfectly, but this is not a RESTful design. Instead, use the DELETE method to delete a resource
like this:

DELETE http://MyService/Persons/1 HTTP/1.1
HOST: MyService

REST recommends a uniform interface and HTTP provides you that uniform interface. However, it is up to service architects and developers to keep it



uniform.
Difference between PUT and POST

The short descriptions of these two methods I provided above are almost the same. These two methods confuse a lot of developers. So let's discuss these
separately.

The key difference between puT and posT is that puT is idempotent while PosT is not. No matter how many times you send a puT request, the results will
be same. POST is not an idempotent method. Making a posT multiple times may result in multiple resources getting created on the server.

Another difference is that, with puT, you must always specify the complete URI of the resource. This implies that the client should be able to construct the
URI of a resource even if it does not yet exist on the server. This is possible when it is the client's job to choose a unique name or ID for the resource, just
like creating a user on the server requires the client to choose a user ID. If a client is not able to guess the complete URI of the resource, then you have no
option but to use POST.

Request Operation
PUT http://MyService/Persons/ Won't work. puT requires a complete URI
PUT http://MyService/Persons/1 Insert a new person with personID=1 if it

does not already exist, or else update the
existing resource

POST http://MyService/Persons/ Insert a new person every time this request is
made and generate a new PersonID.

POST http://MyService/Persons/1 Update the existing person where
PersonID=1

It is clear from the above table that a puT request will not modify or create more than one resource no matter how many times it is fired (if the URI is
same). There is no difference between puT and posT if the resource already exists, both update the existing resource. The third request (PosT
http://MyService/Persons/) Will create a resource each time it is fired. A lot of developers think that REST does not allow posT to be used for update
operation; however, REST imposes no such restrictions.

Statelessness

A RESTTul service is stateless and does not maintain the application state for any client. A request cannot be dependent on a past request and a service
treats each request independently. HTTP is a stateless protocol by design and you need to do something extra to implement a stateful service using HTTP.
But it is really easy to implement stateful services with current technologies. We need a clear understanding of a stateless and stateful design so that we
can avoid misinterpretation.

A stateless design looks like so:

Requestl: GET http://MyService/Persons/1 HTTP/1.1
Request2: GET http://MyService/Persons/2 HTTP/1.1
Each of these requests can be treated separately.

A stateful design, on the other hand, looks like so:
Requestl: GET http://MyService/Persons/1 HTTP/1.1
Request2: GET http://MyService/NextPerson HTTP/1.1

To process the second request, the server needs to remember the last PersoniD that the client fetched. In other words, the server needs to remember the
current state — otherwise Request2 cannot be processed. Design your service in a way that a request never refers to a previous request. Stateless services
are easier to host, easy to maintain, and more scalable. Plus, such services can provide better response time to requests, as it is much easier to load balance
them.

Links Between Resources

A resource representation can contain links to other resources like an HTML page contains links to other pages. The representations returned by the
service should drive the process flow as in case of a website. When you visit any website, you are presented with an index page. You click one of the links
and move to another page and so on. Here, the representation is in the HTML documents and the user is driven through the website by these HTML
documents themselves. The user does not need a map before coming to a website. A service can be (and should be) designed in the same manner.

Let's consider the case in which a client requests one resource that contains multiple other resources. Instead of dumping all these resources, you can list
the resources and provide links to them. Links help keep the representations small in size.

For an example, if multiple persons can be part of a club, then a c1lub can be represented in MyService as in Listing Six:



Listing Six: A Club with links to Persons.

<Club>
<Name>Authors Club</Name>
<Persons>
<Person>
<Name>M. Vaggas</Name>
<URI>http://MyService/Persons/1</URI>
</Person>
<Person>
<Name>S. Allamaraju</Name>
<URI>http://MyService/Persons/12</URI>
</Person>
</Persons>
</Club>
Caching

Caching is the concept of storing the generated results and using the stored results instead of generating them repeatedly if the same request arrives in the
near future. This can be done on the client, the server, or on any other component between them, such as a proxy server. Caching is a great way of
enhancing the service performance, but if not managed properly, it can result in client being served stale results.

Caching can be controlled using these HTTP headers:

Date Date and time when this representation was generated.
Cache- The HTTP 1.1 header used to control caching.

Control

Age Duration passed in seconds since this was fetched from the

server. Can be inserted by an intermediary component.

Values of these headers can be used in combination with the directives in a cache-Control header to check if the cached results are still valid or not. The
most common directives for cache-Control header are:

Public The default. Indicates any component can cache this
representation.

no-cache/no- Caching turned off.

store
s-maxage Similar to max-age but only meant for the intermediary

caching.



proxy- Similar to max-validate but only meant for the
validate intermediary caching.

You have seen some of these headers and directives above in Listing Five. Depending on the nature of the resources, a service can decide the values of
these headers and directives. For example, a service providing stock market updates would keep the cache age limit to as low as possible or even turn off
caching completely as this is a critical information and users should get the latest results all the time. On the other hand, a public picture repository whose
contents do not change so frequently would use a longer caching age and slack caching rules. The server, the client, and any intermediate component
between them should follow these directives to avoid outdated information getting served.

Documenting a RESTful Service

RESTH(ul services do not necessarily require a document to help clients discover them. Due to URIs, links, and a uniform interface, it is extremely simple
to discover RESTful services at runtime. A client can simply know the base address of the service and from there it can discover the service on its own by
traversing through the resources using links. The method opTION can be used effectively in the process of discovering a service.

This does not mean that RESTful services require no documentation at all. There is no excuse for not documenting your service. You should document
every resource and URI for client developers. You can use any format for structuring your document, but it should contain enough information about
resources, URIs, Available Methods, and any other information required for accessing your service. The Table below is a sample documentation of
MyService. This is a simple and short document that contains all the aspects of MyService and should be sufficient for developing a client.

Service Name: MyService

Address: http://MyService/

Resource Methods URI Description

Person GET,POST,PUT, http://MyService/Persons/{PersonID} Contains information about a
DELETE person

{PersoniD} is optional

Format: text/xml

Club GET,POST,PUT http://MyService/Clubs/{ClubID} Contains information about a
club. A club can be joined
my multiple people

{CclubiD} is optional

Format: text/xml

Search GET http://MyService/Search? Search a person or a club
Format: text/xml
Query Parameters:

Name: String, Name of a
person or a club

Country: String, optional,
Name of the country of a
person or a club

Type: String, optional,
Person or Club. If not
provided then search will
result in both Person and
Cubs

You may also like to document the representations of each resource and provide some sample representations.

Conclusion

REST is a great way of developing lightweight Web services that are easy to implement, maintain, and discover. HTTP provides an excellent interface to
implement RESTful services with features like a uniform interface and caching. However, it is up to developers to implement and utilize these features
correctly. If we get the basics right, a RESTful service can be easily implemented using any of the existing technologies such as Python, .NET, or Java. I
hope this article provides enough information for you to start developing your own RESTful services.
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