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mAbsmwc!—GrathL is a new concept in building an API.
GraphQL is a Query Language developed by Facebook and
implemented on the server side. Although it is a query
language, the GraphQL is not directly connected with the
database. In other words, GraphQL is not limited to both SQL
and NOSQL databases. GraphQL which uses single endpoints
is more efficient than RESTful which uses many endpoints but
GraphQL will also be a litile slower in querying complex
databases and have many relationships beside that REST is
built on multiple endpoints for specifying the return data,
oftentimes multiple endpoints be required to be called when it
needed. It will increase the number of client-server calls for
displaying the data to the user and this could possibly result in
poorer performance of the service in a Web Application needs.
This paper analyses the performance calculation of the
GraphQL and RESTful technologies in the web information
services system of the Institute for Research and Community
Service (LP2M) of the Hasanuddin University. The
performance parameters used are Response Time and
Throughput. Our results showed that in terms of speed
RESTful is still superior to the GraphQL since the speed of
REST({ul is consistently stable in terms of access time and data
size. Whereas the GraphQL is dynamic since it can be change
depend on demand fluctuation.

Keywords—GraphQL, RESTful, API, throughput, response

time
I. INTRODUCTION

La@, the crowd is being talked about by a web protocol
called GraphQL. GraphQL is a qUEly language for building
APIs. Although a query language GraphQL isn't tied to any
specific database or storage engine and is instead backed by
existing code and data. The position of this GraphQL is on
the server side executing the query using the type system
specified for the data [1]. This web protocol was developed
by Facebook technology company in 2012 but only in 2017
was this technology patented yesterday and immediately
boomed among website developers. But of course there are
still doubts about this technology because this technology is
still in doubt when compared to the web protocol that has
been used by developers from 2000, namely REST ful. REST
is built on multiple endpoints for specifying the return data,
oftentimes multiple endpoints be required to be called when
it needed. It will increase the number of client-server calls
for displaying the data to the user and this could possibly
result in poorer performance of the service in a Web
Application needs [2] beside that GraphQL which uses single
endpoints is less efficient than RESTful which uses many
endpoints and GraphQL will also be a little slower in
querying complex databases and have many relationships [2]
but among developers on Facebook and some web
developers claim that GraphQL is better than RESTful
because its usage is simpler and claimed to reduce the
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burden on the server. Due to the absence of specific testing
of this new technology, there are still many people who
doubt it.

Research on Performance Analysis from GraphQL and
RESTful has been done, but GraphQL and RESTful
implemented on e-Commerce company [2-4] while in this
research, GraphQL and RESTful are implemented on
information systems.

According to the explanation of the above problems, a
solution is obtained by building an information system that
uses GraphQL Web Service and RESTful then perform
performance testing. One object that can be used as a test
sample 1s the Web Service for Monitoring and Evaluation
System of the Institute for Research and Community Service
(LP2M) of Hasanuddin University so that the results of this
research are expected to be useful for developers in
considering the Web Service APl migration from previous
technology to technology GraphQL.

II. METHODOLOGY

A. Research Flowchart

This research starts from building information systems, in
this case the Information System of the Institute for Research
and Community Service (LP2M) Hasanuddin University.
Then the web protocol was made with RESTful and
GraphQL. Furthermore, entering data in an RDBMS, then
later test and compare the performance between the two web
protocols using the characteristics of QoS (Quality of
Services). Research Flowchart as shown in Fig. 1.

B. EESHE!I

REST (Representational State Transfer) is an API
(Application Programming Interface) that uses the HTTP
protocol to client-server communications on a Web
Application, making it easily acceptable since it is not bound
to any particular transfer protocol [5-7]. The way it works,
RESTful servers provide a path to access resources (data
sources), while the RESTful client accesses resources and
then displays or uses them. The resulting resource is actually
in the form of text, but the format can vary depending on
the wishes of the developer, generally JSON and XML.
The main design principles of REST are addressability,
uniform interface, and statelessness. REST overcomes
acceptability by defining endpoints in directory structure
through different URIs to extract data. The API works based
on the principles of CRUD (Create, Read, Update, Delete),
which appropriate the most popular functions INSERT,
SELECT, UPDATE, and DELETE, in persistent data storage
such as SQL [2].[7].[8].
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Making an Information System, in this case the SIM
LP2M of the Hasanuddin University

/\

Creating a web Creating a web
protocol with GraphQL protocol with RESTful

\/

I nsert data in the RDBMS I

|

Compare performance between GraphQL and
RESTful using QoS (Quality of Service)

Fig. . Research Flowchart

C. GraphQL

GraphQL is a new concept in building an API an open
source query language for developed by Facebook Inc.
GraphQL executes server-side queries and returns only the
data that is defined by a type system in the corresponding
Web Service. Although it is a query language, GraphQL is
not directly related to the database, in other words GraphQL
is not limited to certain databases, either SQL or NOSQL.
GraphQL is only a translator (query language) and
runtime, so it doesn't depend on the programming
language of the server side and any database. Available
variables and fields for querying are defined in schemas that
are located server-side. Specific queries can be constructed
based on GraphQL have pre-defined services that are
available for querying allowing for a single endpoint rather
than multirﬁndpoints [2].8-11].
D. QoS in Web Services

To build an information system that is small to large, it
requires a standardization and mechanism, so that the system
that is built has good quality, besides it is easy to
maintenance. Web services have the ability to implement
QoS on its services. There are huge numbers of
frameworks can implement QoS on their web services and
there are many aspects of QoS are important for web
services. The need for QoS depends on Wefbervices that
refer to the quality of functional and non-functional
characteristifEf a web service. Each category must have a
benchmark for web services. The QoS attribute of Web
Servic as the highest priority for various service pro
viders because of the unpredictable and dynamic nature of
web services, including web services Performance [3], [12-
15].

Performance is one of the main issues that are very
important in Web Services. Web services have proven that
this technology is easier to implement and superior to the
tecajlogy available at this time [3].

The performance of a Web service concerns how fast a
Web service request can be processed and serviced. This
Buirement can be determined by measurements like
throughput and response time. Throughput is the measure of

the rfber of requests serviced in specific amount of time.
And response time is the time when the Server replies after
processing the request. Obviously, the response time and the
throughput depend on the workload that the Web server is
experiencing at that time [3],[14-16].

III. RESULTS AND DISCUSSION

The Web Service concept appears to bridge existing
information systems without disputing the difference in
platforms used by each source. In building Web Services
there are several technologies that can be used including
SOAP, RESTHul, etc. But in 2015 Facebook released a new
innovation in query language which was later called
GraphQL. According to the developer company, the
GraphQL query language is easier to use and can reduce data
calls that are not needed (over fetching).

A. Data Source

This activity is carried out by observing the overall
system needs. Data was taken from the Institute of Research
and Community Service (LP2M) Hasanuddin University.

B. Architecture

System architecture, consists of 3 parts, namely database
management system, web application, and web service. The
system specifications used are as follows:

e The selected RDBMS is PostgreSQL 10

e The Web application used is a web application with
the PHP 7 programming language using Laravel 5.6
framework that runs on port 443

e Nginx 1.6 as a web server

i

6 Web Services

[ T-O{ =" 9

Fig. 2. System Design

C. Testing

Testing is done by a method that will represent the
differences of the two technologies used to retrieve data on
the server side that will be used on the client side. Which will
produce conclusions after making comparisons to the two
main factors that can distinguish these two technologies,
namely calculating throughput and response time.

D. Query Data using GraphQL

Before querying data, all attributes or variables in the
database must be declared in the model file as below:
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return [
'id => |
‘name' => 'id’',
'type' =» Type::string(),
'description' =s> 'id of wvillages

searching with equals'

1.

‘code' => [

'name' => 'code’',

'type' =» Type::string(),
'description' => 'code of

searching with like'

1.

‘name' =»> [

'name' =»> 'name’',

'type' =» Type::string(},
'description' =»> 'code of villages

searching with like'

.

Fig. 3. Data Model

{Locationvillage (limit:300) {
dataf
id,
code,
name,
alug,
alt_slug,
state ministry code,
state ministry full code,
state post_department code,
created at,
updated at,
created by,
dikti name

]

Fig. 4. Query data on GraphQL

From the picture above it can be seen how to query using
GraphQL data that is queryed as Village data and generate
data with JSON format [15].

Where to make GraphQL require 3 important parts that
must be defined first, namely: Mutation, Query, and Type.

e Mutation: as a place to update, input, and delete data.
e Query: for calling data.
Type: to describe the type of field / data.

{ "data": {
"LocationVillage": |
“"data": [
"id": "5a3a7dd9B8-25d9-4%ad-bB0c-
e8f2dlaffeqzn,
"code "301197v,
"name®: "1 Ilirv,

"slug": "sumatera-selatan-
palembang-ilir-timur-i
"alt sl
"state ministry code": null,

tate ministry full code": null,
ate post_department code": null,
"created at': null,

"updated at': null,

"ecreated by': null,

"dikti name": nmull 1,

Fig. 5. GraphQL Query Result

E. Query Data using RESTful
To query the RESTful data call is done on the Controller

public function index()

{
S$models = Model::paginate (300) ;
return response|()-=json ([$models] , 200} ;

}

Fig. 6. Query data on RESTful

And the data format is the same as if using GraphQL
namely JSON format

[
"current page": 1,
"data": [
"id": "07e224b20-355b-4882-b5ee-
az22fc0aicbhdb",
"code': "98354M,
"name": "Maruway",

"sub_district_id": "907fbad5-esff-
412a-8370-5c3037afcasl",

"created by": null,

"modified by": null,

"ecreated at": "2016-09-30 05:21:07",

"updated_at": "2017-04-12 17:11:40",
null,
"papua-jayapura-yokari-

maruway",
"alt_slug"

null,

stry code": null,

ate ministry full code": null,
department code": null,
stry name": null,

"dikti name": null

b

Fig. 7. RESTful Query Result

Where RESTful uses Data Manipulation Language
(DML) in the SQL programming language. DML is a
collection of query commands that are used to manipulate
data in a database. Used to add data, change data, or delete
data in the database [7].

Performance analysis is carried out using the AP1 Testing
application, Insomnia and measured through Throughput and

Response Time. Testing was carried out as many as 20
(twenty) times repeatedly against GraphQL and RESTful.
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F. Response Time Test

For response time testing is done by calculating the
response time given by RESTful and GraphQL when the
user takes the data retrieval process. With the formula to
calculate the response time:

Response time = execution time + data transfer time (1)

According to our results in Figure 8, Response Time at
GraphQL has an average time in the range 1810-2130 / ms
while in RESTful it has a faster time with a time range of
801-1000 / ms. So it can be seen that RESTful has a better
speed compared to GraphQL in terms of Response Time.

RESPONSE TIME

<R _-—___-‘4"\.‘_.",\ T —
0 e —
1 2 4 y 7 8 9 10 11 12 13 14 15 16 17 18 19 X
== = GRAPHOL RESTFUL
Fig. 8. Graph Response Time Test
G. Throughput Test
THROUGHPUT

=T T . et e s e E e, ——————-

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 20X

== o GRAPHOL s RESTFL

Fig. 9. Graph Throughput Test

For Throughput testing is done by testing how many
times RESTful and GraphQL perform the process of
retrieving data in a certain time unit. In this case, 10 (ten)
seconds are given for each test. The addition of time from the
first test and the next test is 10 (ten) seconds. Then the
formula is given to calculate throughput as (2).

maximal number of request handeled (2)

time

In accordance with Fig. 9, Throughput at GraphQL is
able to make requests in 0.267-0.300 / s. Whereas REST ful
is able to request as much as 0,420-0,500/s. Therefore it can
be seen that RESTful is able to handle requests for more
seconds union than GraphQL.

IV. CONCLUSION

Based on the research that has been done and described
in the previous discussion, it can be concluded the difference
in the use of GraphQL and RESTful web service technology
in information systems in terms of its manufacture, where
GraphQL requires 3 important parts that must be defined in
advance: Mutation, Query, and Type before using Data
Manipulation Language (DML). While RESTful directly
uses DML in SQL programming languages. The comparison
results obtained from the results chapter and discussion look
at the picture that distinguishes between the two forms of
service, the visible variables distinguish between the two
services where RESTful speed looks superior because
RESTful is close to constant based on time and data size,
while GraphQL is dynamic because changes can occur on a
request

Based on several points of the conclusions that have been
described, the use of GraphQL and RESTful depends on the
needs of the system or application designed by the developer,
where GraphQL becomes the right choice if the need for data
often changes.
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