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Sammanfattning 

Problemet i dag är att människor inte äter klimatsmart mat med resultatet att maten inte 
kommer räcka till i framtiden. Vad vi äter kan ha en negativ påverkan på växthuseffekten. 
Problemet är att människor inte har tid eller kunskap att tillaga klimatsmart mat. Detta kan 
lösas med hjälp av ett innehållshanteringssytem. Ett innehållshanteringsystem bearbetar 
vald typ av data på ett bestämt sätt som sedan lagras. Denna rapport kommer att be-
handla grunden och uppbyggnaden av ett innehållshanteringsystem som ska ingå i ett re-
kommendationssystem för en användare. Systemet ska medföra mer alternativ av klimat-
smart mat för att uppnå individens personliga behov. 
 
Resultatet blev att med hjälp av data från olika källor kunde koppla samman ingredienser 
där information som näringsvärde, allergier samt om kosten är vegetarisk. Genom tester 
som prestandatest av exekveringstid för innehållshanteringsystemet, träffsäkerhet av pars-
ning och förbättring av träffsäkerheten uppnåddes ett bättre resultat. Majoriteten av ingre-
dienserna i receptet blev berikade vilket medför till mer klimatsmart matalternativ, vilket är 
bättre mot miljön. Träffsäkerheten är ingredienser i receptet som matchas mot namn av 
produkter i affärer. Nästa steg var att med hjälp berikade ingredienser berika recepten.  
 
Nyckelord 
CMS, parsing, data, ingredienser, affix, recept. 
  
  



  



Abstract 

The problem today is that people do not eat climate-smart food; this results in that the food 
will not suffice, and what we eat may harm the greenhouse effect. The problem is that peo-
ple do not have the time or knowledge to cook climate-smart food. A solution is to use a 
Content Management System (CMS). A Content Management System processes selected 
type of data in a specific way which is then stored. This report will address the basics and 
the making of a CMS in a recommendation system for a user. The system will entail a 
more climate-smart food alternative to achieve the individual's personal needs. 
 
The result was that with the help of data from various sources, an ingredient of a recipe 
could add additional information such as nutritional value, allergies, and whether it is vege-
tarian. Tests such as performance tests on the execution time for the CMS, parsing accu-
racy, and matching product accuracy, a better result was achieved. Most of the ingredients 
in the recipe became enriched, which leads to more climate-smart food alternatives, which 
are better for the environment. The accuracy is the matching of ingredients in the recipe to 
the names of products in the business. The next step was to enrich the recipes using en-
riched ingredients. 
 
Keywords 
CMS, parsing, data, ingredients, affix, recipe   
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1 Introduction 

This chapter introduces the thesis as well as the problems and goals that were involved. It 
also included the projects delimitations. 
   
This bachelor thesis describes the development of a Content Management System (CMS) 
which contains recipe data. The CMS was developed to handle unstructured data to con-
vert data that follows a structured model. By structuring the data, it allows enriching of the 
recipe data by providing nutritional values, allergens, if the recipe is vegetarian and more. 
To keep in mind is that the CMS is going to be combined in the future with machine learn-
ing to give a personalized choice of the recipe to a user. 

1.1 Problem 
To decrease the possibility of livestock and crops running out, we need to eat climate-
smart food more regularly. The problem is that different individuals have different prerequi-
sites, which include time, age, economy, and situation. These various aspects need to be 
taken into consideration when choosing what to eat. 
 
IQChef is an innovative food tech-company that works with the digitalization of the food in-
dustry. The organization´s vision is to contribute with better health, a more efficient and 
sustainable society. The problem they want to solve is to answer the question “what are 
we going to eat today?”. A recommendation system can change the eating habit, and that 
requires a well-structured CMS with a combination of Artificial Intelligence (AI). 
 
Finding all parameters that describe a recipe is challenging because a recipe can consist of 
numerous parameters that a regular person cannot think of. Finding the most important ones 
is crucial. The main scope of this project is to develop a scalable CMS that contains recipe 
data from various providers and user data to filter the most suitable meal for a user. 

1.2 Goals 
The project consists of three parts; a pilot study, implementation phase, and analyzing the 
result. 

1.2.1 Pilot Study  

• A pilot study about CMS to get an insight into how the system works. Find an ap-
propriate type of CMS for food and user data.  

• A survey about other companies that have implemented recommendation systems. 
• Preparation of the collected data that IQChef has provided and study its contents. 
• Compare the database and find an appropriate database for this kind of CMS.  

1.2.2 Implementation  

• Implementation of a parser that is capable of parsing collected food data from  
different sorts of food companies. 

• Use a database to structure data in tables. Implement relevant columns and rows 
that describe the food data.  

• Implementation of algorithms that connects ingredients with the recipes and include 
their product information. 
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1.2.3 Analyze  

• Perform A/B testing on users that evaluates if the recommended recipe is a good 
match or not. Users answer will be logged and analyzed. 

• Discuss further development and improvements to the system with IQ Chef.  
• Analyze the scalability of the system. Find out what data a food company can pro-

vide to give a more reliable result. 
• Conduct a performance test involving the execution time of the prototype. 
• Perform an accuracy test on recipe data to examine what type of ingredients it con-

tains. 
• Test the algorithm that connects ingredients to products.  

1.3 Delimitations 
The delimitations for this project include the following: 
 

1. Only the data we received from IQChef would be examined and used in the CMS. 
2. No need to analyze and discuss Artificial Intelligence (AI). The company provides 

AI. 
3. No dedicated front-end will be needed. 
4. One of the requirements from IQChef was to specifically implement a CMS.  
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2 Theory 

In this chapter, the fundamentals of a CMS is examined to give an understanding of the 
project´s purpose. Section 2.2 contains previous work, how CMS works, and how it applies 
on different platforms. Previous work explains A/B testing with an introduction and explains 
how various organizations such as Facebook and Netflix have used A/B testing. Section 
2.3 describes how different organization implements recommendation systems like Netflix, 
YouTube, and Spotify. Sections 2.4 presents data management and explains the differ-
ence between NoSQL and Relational Database. The chapter also gives a short introduc-
tion about JSON, parsing and Apache POI. 

2.1 Background 
This section examined food technology1 based on sustainability and health. Sustainable 
development is essential because it is a commonly discussed question today due to the 
impact on the climate. It is vital to take sustainable development into account when build-
ing a prototype. 
 
According to Tim Wheeler and Joachim von Braun [1], more individuals need to start to 
think about eating climate-smart food, which results in a reduction of the greenhouse effect 
and could alter global food security. Around 30 percent of all food is being wasted, which is 
creating a negative influence on greenhouse methane gas [2]. According to Whitfield S, 
Challinor A.J and Rees R.M [3] the global population will attain approximate 9.6 billion-year 
2050, which presents a statement that the production of food must increase with around 70 
percent globally and 100 percent in low-income countries.  

2.2 Previous work  
Different organizations used A/B testing to benefit the company. A/B testing is an evalua-
tion process, that compares two functions to each other. This section introduces different 
CMS and use cases for both CMS and A/B testing. A/B testing will be combined with an AI 
to improve the recommendation system built on the CMS. The system and A/B testing are 
brought up to do a quantitative assessment. 

2.2.1 Introduction of Content Management System  

According to Chao-Hsien Lee and Yu-lin Zheng [4], a CMS is an Internet system that is 
equipped with tools to easily create, edit, maintain and publish websites. CMS systems 
consist of a frontend part composed usually of a webpage and a backend that include a 
database. Most CMS uses relational databases to save the data. CMS is designed to sup-
port the indexing of components and search options for finding or retrieving parts.  
 
Content management systems consist of three elements [5]: 

• Content Management Application (CMA) - manages the lifecycle of content compo-
nents, for example, the application displays images and text and stores the content 
in repositories. Repositories can be in the form of databases or files.  

• Meta Content management application (MMA) - Like CMA, it stores the information 
in repositories, but instead it manages the information of the content that the appli-
cation displays.   

                                                             
1 https://www.swedenfoodtech.com/ 
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• Content Delivery Application (CDA) – Provides CMA with the content component 
from the Content management systems repository. By using the data stored by 
MMA, the CDA displays the content to the user.  

 
Content management systems provide easy access to specific content to a user that uses 
the front-end interface [6]. The systems can be configured only to allow a particular type of 
content to be displayed or modified by a user.   

Enterprise Content Management System 

ECM is a form of content management that is more oriented for organization than a con-
ventional component management system. Sven Laumer, Daniel Beimborn, Cristian 
Maier, and Christoph Weinert [7] mentions that ECM is an integrated concept of infor-
mation management. The management consist of elements as content management,  
document imaging, record, and document management [8]. The ECM is aware of what 
type of data should receive, process and transmit. The definition of an ECM is a dynamic 
combination of strategies, tools, and methods to manage, store, preserve, deliver and cap-
ture information. This information support primary organizational processes such as col-
lecting and analyzing data through their entire life cycle. 
 
The integrity of data is not available in a regular component management system as in an 
ECM [9]. A user that should not be allowed to witness sensitive data will not get access. 
Another essential function is the capability of collaboration within the organization, which 
includes communication and exchange of information between employees in the organiza-
tion.  

Web Content Based Management System (WCMS) 

 
WCMS is a software that enables the creation of web-based components that include dec-
orating a front-end and simultaneously has a back-end server. The back-end server in-
cludes repositories for storing web-components [10].  
 
Web developers are often using, open-source WCMS applications like WordPress, 
Joomla, and Drupal. WordPress had over 72 million sites up and running in March of 
2012[11]. The reason is the simplicity of functions that are provided by the open-source 
CMS applications [12]. Another reason is that access to the internet is easy to achieve. 

Management information system (MIS) 

The purpose of MIS is to analyze given data by an organization to impact decision-making. 
Analyzing different types of data, data such as financial and user data [13].  According to 
Tella Adeyinka and S. Mutula [14], the idea of a MIS is to collect, transmit, process and 
store data about an organization's programs, performances, and resources.  

Big data management system (BDMS) 

Society enters a new era, where an enormous amount of data needs to be structured and 
handled. A content management system is necessary for the number of different types of 
data sets to be accommodated [15]. 
 
According to Wu and Guan [16], a BDMS is defiend as a systematic software suite that to-
gether manages data sensibly and automatically with specific functions. BDMS has other 
functions that include input, output, storage and control of data. 
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Use cases 

TechCrunch  

TechCrunch is a website that focuses on the tech industry. The site provides news and re-
port on the tech industry. TechCrunch uses a web component management system Word-
Press2, to insert and update news articles on the website easily.  

Kentico Software 

Petr Palas is the CEO of Kentico software that builds CMS. The CMS is written in .NET 
and focuses on e-commerce and online marketing platforms3. Palas has over 15 years of 
experience, building different CMS. Palas mentioned that many organizations develop their 
own CMS, which he considers is a poor solution and should instead use a standard, like 
an already built platform4.   

2.2.2 Introduction A/B Testing 

A/B testing can be referred to as Bucket testing or Split testing and is a way to evaluate if a 
new function is better than the existing one. It is verified by having a group of users and 
determine if the result was better or not. One thing to take into consideration is to not exe-
cute an A/B testing on a big group of users. The issue is that the new function is not as 
well-developed as the old one and could be harmful to the organization[17]. 
 
According to Palo Alto and Jon Kleinberg [18], the most challenging part with A/B testing is 
to choose what test to run first.  The authors present that the biggest mistake many com-
panies do is to test everything without any complete plan for what they are trying to opti-
mize. The authors advised a purposeful five-step process: 

• Step Zero: What is the meaning of the product? 
• Step One: Define success 
• Step Two: Identify bottlenecks 
• Step Three: Construct a hypothesis 
• Step Four: Prioritize 
• Step Five: Test 

 
According to Dan Siroker and Peete Koomen [19], the focus is to specify the most critical 
actions a website wants to implement and then form a test around it. 

Use cases 

Facebook 

Facebook uses A/B testing for marketing and to examine what pages or posts get more 
likes and responses. With A/B testing, Facebook receives the opportunity to advertise re-
lated ads to the user5. 
 
                                                             
2 https://techcrunch.com/ 
 
3 https://www.kentico.com/ 
 
4  https://hackernoon.com/how-i-built-a-cms-and-why-you-shouldnt-daff6042413a 
5  https://marketingland.com/facebook-expands-ab-ad-testing-capabliities-adds-reporting-
features-237442 
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The Facebook additional option makes it easier for an admin to launch two posts and eval-
uate, which one has a better audience response by creating an A/B test that depends on 
the audience6.  

Netflix 

Every change that Netflix does on their products go through A/B testing before launching it 
to the users. Netflix does A/B testing through specific metrics like streaming hours and re-
tention. After finishing the tracking, Netflix gathers the information and analyzes the result 
of the test and the data in an efficient way to choose the winner of the A/B test7.   

A/B test is driven by data that allows the users to guide Netflix what they would like to 
watch. Netflix platform exists on various systems such as smartphones, tablets, browsers, 
and PlayStation 4. On PS4, Netflix delivers a JSON payload that contains information that 
is related to the user and the device. 

2.3 Recommendation system in previous work 

This section describes how different organizations use a personalized recommendation 
system and how the companies structure data. An additional function for the CMS is to 
have a personalized system. Researching of different recommendation system was 
needed to make the personalized system work.  

2.3.1 Prescriptions for Recommending Food (PREFer) 

PREFer is a personalized food recommendation system that recommends appropriate 
food based on a user preference and the categories of food the user eats. The authors De-
vis Bianchini, Valeria De Antonellis, Nicola De Franceschi and Michele Melchiori [20] ex-
plains that the system continually fulfils short term preferences by asking for suggestion 
about what the user wants to eat. Then gradually over time, it evolves and learns, based 
on the suggested meals it got from a user. It can then analyze and create a healthy menu 
for the user, which takes into consideration nutritional values.   

2.3.2 Netflix 

According to Uribe Gomez, A. Carlos and Hunt Neil [21] users are worse at choosing be-
tween many options, and they either make a quick choice or poor choice. A research was 
done by the authors that came up with a conclusion that after 60-90 seconds of considera-
tion the users lose interest. 
 
Netflix first recommendation system was to predict the number of stars a user would rate a 
movie or a TV-show on a scale from one to five. That was the main feedback Netflix re-
ceived from its users. Today Netflix has large amounts of data that describe which device 
each user watches on, the time they spend watching and the length of each session. By 
having a large number of data, it facilitates for Netflix to help the users to find movies and 
TV-shows with high predicted star rating [21]. 

                                                             
6 https://www.socialmediatoday.com/news/facebook-experiments-with-ab-testing-for-page-
posts/525442/ 
 
7 https://uxdesign.cc/how-netflix-does-a-b-testing-87df9f9bf57c 
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PVR 

Netflix uses a Personalized Video Ranker algorithm (PVR) and as Solvang [22] mentions 
that this algorithm is not a content-based algorithm. PVR works in a way that it orders the 
whole catalogue of movies and TV-shows for each user in a personalized way. According 
to Solvang to get the most out of PVR, the algorithm needs to combine personalized with 
non-personalized signals. That is why some users receive the same genre row but differ-
ent content in the row. 

Top-N Video Ranker 

The purpose of the algorithm is to find the best few personalized recommendations in the 
entire Netflix catalogue for each user with a focus on the head of the rankings. This algo-
rithm is different from PVR, due to PVR gets used to rank arbitrary subsets of the cata-
logue. Top-N is optimized and uses various metrics and algorithms that only look at the 
head of the catalogue rankings instead of the entire catalogue. Otherwise, it’s like PVR 
and uses the same combination with popularity, identifying and incorporating viewing 
trends over different time windows [23]. 

Row Selection and Ranking 

Users can have a different mood and want to watch different things depending on situa-
tions. Netflix has implemented an additional function where an account can be shared by 
more than one member and by offering a varied selection of rows. Netflix hopes to make it 
easier for a member to identify something immediately relevant for the user. 
 
Netflix uses a personalized algorithm that is mathematical that can select and order rows 
from a pool of possibilities to create an ordering optimized for relevance. The algorithm 
turned out to be much more successful than their earlier algorithm where Netflix used a 
rule-based approach that defined what type of row would go in each vertical position of the 
page.  
 
Netflix has another algorithm that is named evidence selection. It is combined with other 
algorithms to help the users to determine if a video is suitable. The algorithms mentioned 
above complete the Netflix recommendation system [24]. 

2.3.3 YouTube 

According to James Davidson et al. [25], YouTube uses a personalized recommandation 
system that works through recognizing the input data. YouTube separate the data into con-
tent data and user data. Content data contains raw video and data such as title or other 
text. User data includes two different categories, implicit and explicit category. The explicit 
has a function that allows users to rate, favorite or subscribe to the uploader. Implicit is a 
result of a user when watching and interacting with a video. 
 
The recommendation system allows the user to see what videos to watch next. The algo-
rithms, in combination with different techniques, such as rule mining or co-visitation, consti-
tute a recommendation system for YouTube. The algorithms and techniques work by ana-
lyzing the user for 24 hours and keep count of each video and how often the videos are 
being watched. 
The video that just been watched is 𝑉𝑖 ,and a related video is called 𝑅𝑖, then mapping 𝑅𝑖 to 
𝑉𝑖(𝑣𝑖, 𝑣𝑗) [25]. 
 

Ri (vi, vj) =  Cij/ f(vi, vj) (1) 



8 | T H E O R Y  

2.3.4 Spotify 

Spotify utilizes a recommendation system that comes from past user interactions. The in-
teraction can be that a user listened to a particular track by a specific artist. The algorithm 
will follow up the listening history of the user [26]. 
 
There is an equation that is adopted by Professor Jaccard [27] and is called the Jaccard 
Coefficient. This equation measures the proportion of common items in two sets. 
 

Jaccard(i, j)  = |Ai ∩ Aj| × |Ai ∪  Aj| (2) 
 
J. L. Herlocker, J. A. Konstan, L. G. Terveen, and J. T. Riedl [28] writes that the first set 
contains all tracks a user listened to and the second set carry all the artist — combining 
Jaccard´s algorithm with two other algorithms. The algorithms are based on artists and 
tracks, and with a combination of the algorithms, Spotify can compute a similar artist or 
track. 

artist(i, j)  = |Artist(i) ∩ Artist(j)| × |Artist(i) ∪  Artist(j)| (3) 
 
 

track(i, j)  = |track(i) ∩ track(j)| × |track(i) ∪  track(j)| (4) 

 
 

Finally, calculating the user´s similarity by using an average of both the artist and track sim-
ilarity. 

 
Sim(i, j)  = Wa × artist(i, j) + Wt × track(i, j) (5) 

 

𝑊𝑎 and 𝑊𝑡 decide the influence of the artist and the history of a user´s track listening. If 
𝑊𝑡 = 0 then only the artist listening history takes into consideration, a recommender sys-
tem is called an artist-based recommendation system. If 𝑊𝑎 = 0 , the recommendation 
system is called track based. I𝑓 𝑊𝑎 > 0 and 𝑊𝑡 ≥  0 ,both artist and track histories are 
used [29][30]. 

2.4 Data Management 

This section describes different types of database and, it also explains what JSON, parsing 
and Apache POI is. 

2.4.1 Database 

The database is an organized collection of data where the data is stored. The database 
management system is the software that interacts with end users and the database itself to 
analyze the data. 
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SQL 

Mark Whitehorn and Bill Marklyn[31] writes that Structured Query language (SQL) is a text-
based querying language, which is the most used relational database management sys-
tem. SQL manages structured data with the help of tables with data that is connected. 
 
According to Michael J. Donahoo and Gregory D. Speegle [32], SQL consist of three major 
components.  

• Data manipulation language (DML) - Stores and retrieves data from a database 
• Data description language (DDL) – Defines how the database structures the data  
• Data control language (DCL) - Sets restrictions on a specific type of data. Which 

allows access control for a particular user.  

NoSQL 

NoSQL is a database management system that is different from a traditional database sys-
tem. The difference is that NoSQL is a non-relational database. NoSQL handles a large 
amount of unstructured data that does not come in any predefined form. A non-relational 
database can handle scalability and a large amount of traffic which a traditional database 
struggle with [33]. 

2.4.2 Data format- JSON 

JavaScript Object Notation (JSON) is a simple, text-based and language-independent for-
mat. JSON is optimal for serializing structured data. D. Crockford writes [34] that JavaS-
cript Object Notation represents four primitive types: string, Boolean, numbers and zero, as 
well as two data structured array types and objects. 

2.4.3 Parsing 

Peter Flynn [35] writes that parsing, in a  technical context, is a program or part of a code 
that analyzes files or text strings to identify the content. 

2.4.4 Apache POI  

Apache POI is an open-source Java library that provides an easy API for reading, writing 
and modifying spreadsheets in an excel file. The library provides tools that specify which 
sheets columns and rows should be read. It supports both the old Excel format (Excel 
2003 .xml) and the newer one (Excel 2007 .xlsx) [36].  
 

2.4.5 Web scraping and Crawling 

According to Ryan Mitchell [37], Web scraping is an automated program that asks a web-
site for data, usually in the form of HTML. Then saves it while crawling is a technique used 
to download all the data on a website by following all the links available on the website. 
 

2.4.6 Meetings and interviews 

This section is about the interviews and meetings with different organizations. Since the 
project is a big project and several companies joined to work with the project, it became 
essential to know their views. Meetings and interviews helped this project to continue the 
right road.  
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IBM 

The representative of International Business Machines Corporation Erik Dingvall was glad 
to help with technical issues. The meeting was at the GS1s office. Together with Dingvall a 
short mind map was created for IQChef to see an abstract way to work forward on the 
product. In Dingvalls opinion, the information architecture was the most significant 
part of that level that the project was on.   
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3 Methodology 

This chapter describes the chosen methodology, solution methods and tools used for solv-
ing the problems in section 1.1, and to fulfil the goals outlined in section 1.2. The chapter 
also explains various tests and why they are necessary. 
 
This study is the result of a practical project as well as a literature study to get a better 
understanding of the subject at hand. The sources of the information used were gathered 
through Google Scholar, IEEE, and meetings with different companies.  

3.1 Research Methodology 

For achieving the goals, different literature studies and pilot studies were done to get a 
deeper understanding of how various systems works and implementation of the systems. 
The studies were about Content Management System, database, A/B testing, recommen-
dation system and different parsing methods. Chapter 2 presents information about all 
these systems. 
 
Meetings and interviews were held with different organizations to get an insight into how 
this kind of system works in practice. Questions were asked to experienced individuals to 
gain a deeper understanding and strive in the right direction, see section 2.4.6.  
 
Section 3.4 describes why a relational SQL database was chosen to simplify the CMS. A 
qualitative method was used to select appropriate methods for tests of performance, accu-
racy, and parsing (section 3.5). 
 
The content management system needs to be validated. The CMS stores two types of da-
tasets. The first table includes food products and information about the product such as 
nutritional values, category and other necessary details. The second table consists of reci-
pes and their data. The validation process will analyze how many products can apply to 
the recipes. It is done by comparing the names of the ingredients in the recipe with the 
product name. If a match occurs, the ingredient becomes enriched with nutritional values, 
allergens, and if the ingredient is vegetarian. The more ingredients that are enriched will 
lead to more climate-smart food alternatives, which are better for the environment. 
 
This project is a fundamental part of development for a personalized recommendation en-
gine. Meaning that recommendation systems must be kept in mind when building a CMS. 
Research [22-30] on earlier recommender system was done to learn what data is needed 
and what type of structure the data should have to make a complete engine. 
 
After quantitative research [7-9], the outcome was that an Enterprise Component Manage-
ment System was most suitable. Web content-based management system [10] was ex-
cluded because the CMS will not be web based. Management information systems main 
function is to handle user and financial data [13]. The CMS did not need those type of data, 
and by that, the MIS was not chosen. The big data content management system [15] was 
excluded because the CMS only receive a limited amount of data that is not big enough. 
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3.2 Collected Data 
This section describes how the recipe and product data was collected and examined its 
composition. Organization as koket and GS1 provided necessary recipe and product data, 
and this was needed to achieve the goals. 

3.2.1 Koket 

Koket provided with data in an excel file, and the data was not well-structured due to the 
data being scraped [37] from their website. The excel file contained 5000 rows of data, and 
it has columns with ingredients, description, cooking time, portions, name, pictures, URL, 
cooking steps and tags. A row in the excel file defines a recipe. From table 3.1 some col-
umns are stored as JSON array while other as plaintext. The ingredient column is saved 
as JSON arrays and contains the name of the product, the unit, and measurement. The 
name column describes the name of the food course and the image column is a URL to an 
image of the dish. Cooking time explains how long time it is going to take to make the dish 
and portions contains how many portions the recipe has. 
 
Table 3.1, Format and content of data from koket.se 

  name image descrip-
tion 

por-
tion 

cooking 
time 

cooking 
steps 

ingredients tags 

Format Plaintext JSON 
Object 

Plaintext 
(HTML) 

JSON 
Object 

Plaintext String 
array 

JSON 
Array 

Plaintext 

Content Name 
recipe 

id, 
URL, 
name 

About 
the rec-
ipe 

num-
ber 

number 
& 
minutes 

Cooking 
steps in 
order 

name, 
amount, 
unit, is in-
gredient 

consists of 

 

3.2.2 GS1 

GS1 provided with data in the form of an excel file. The file has four different sheets that 
are named:  

• Core 
• NutritionalInformation 
• AllergensInformation 
• TradeItemDescription 

 
TradeItemDescription sheet contains the name of the product, what organization that is 
providing the product, the weight of the product and the products bar-code. 
 
NutritionalInformation contains the nutritional facts about the product, such as calories, 
sugar etc. AllergensInformation explains what type of fresh products that are in a product 
that may be an allergen. For example, “milk”,” sugar” or “nuts”.  Core includes a short de-
scription of the specific product. For example, “Fruit”, “Meat” or “Vegetable”. 
 
With the help of GS1 search engine SyncCode, it was possible to search for data for spe-
cific products.  
 
An alternative method of obtaining data from koket and GS1 is to scrape [37] their website 
or another website that collaborates with these organizations to get the same information 
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and data. To scrape different website is unethical and resource-intensive, and there is no 
guarantee that all data is collected. 

3.2.3 Ingredients 

Web scraping and crawling [37] of different food website, resulted in a list of ingredients. 
The list included the name of the food and the all possible conjugations of the food name. 
Web scraping needed to be done to obtain all the products that may occur in a recipe. The 
data within the file is taken from is tasteline.com8 and hemkop.se9 

3.2.4 Affix 

Affix is a word that describes an ingredient. It can be words such as “breaded”, “fried”, 
“crushed” etc. An affix can occur before or after the name of the ingredients. By scraping 
the data within the file from matkalkyl.se10. It provided with a significant amount of data to 
create an affix list.  

3.3 Tools for CMS  

This section describes the tools that made it possible to design a practical CMS for its pur-
pose. The development of a structured CMS were implemented by using different tech-
niques such as parsing, Apache POI. 
 
An alternative method for CMS is to use a complete, open source CMS that uses its frame-
work. Open source CMS was not implemented, and the decision was made to create a 
custom CMS from scratch to provide with better control of the system and implementation 
of relevant functions. Open source CMS can have additional functions that do not fit the 
purpose of the prototype but can have usages in another context, and its framework meets 
other requirements. 

3.3.1 Apache POI 

The only goal for this library was to read data as strings from specific cells. The library 
read the collected data, which was the first step in the CMS architecture. The API supports 
the Excel 2007 format (.xlsx), which is the format the collected data had.  
 
Finding tutorials and descriptions of the library could be found on the Internet. The main 
reason why choosing the library was because of how simple it was to find tutorials and ex-
planations. Other similar libraries are, for example, JExcel. It can perform the same tasks 
as Apache POI, but it was not as popular and thus resulting in not too much information on 
how to use it.   
  

3.3.2 Parsing 

This section describes the process of parsing the data from koket.se, nutritional data, and 
allergens data provided from section 3.2. 

                                                             
8 http://tasteline.se 
9 htttp://hemkop.se 
10  http://matkalkyl.se/livsmedel.php. 
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Parsing of Recipe data 

A parser needs to be implemented into the Content Management System to fully interpret 
the data from sources such as koket.se and find the critical part of the data. The parser will 
produce an output that can later be analyzed and stored in a database.  
 
The most critical data that the parser needs to find is the name of the ingredients, unit, and 
the amount. The string that contains the name of an ingredient may include many irrele-
vant words. With the help of a list of ingredients and a list of affixes (section 3.2.3 and 
3.2.4), the parser could compare each word of the string to a word in the list and thus filter 
out irrelevant words. 
 
Storing the data in the ingredients from koket.se as a JSON array that contained infor-
mation about what unit and the amount an ingredient had. By storing as a JSON array the 
parser could use a simple “get” function to access this information.  
 
Not all the ingredients had an amount or a unit. When this occurred, the parser automati-
cally assumed that the unit should be equal as “st” and the amount should be one. Words 
for ingredients and affix was redone to their primary form to easier get a match with prod-
ucts provided by the nutritional value data in the next section. 

Parsing of Nutritional value 

To access the nutritional data provided by GS1, the name of the ingredient had to be 
linked to their corresponding nutritional stats. Every sheet in the excel file had a column 
with an article number (GTIN). Relating the article number to the functional name of the in-
gredients and the nutritional stats that was in another sheet. It provided a link between the 
functional name and the nutritional stats. 
 
The format of the nutritional stat was a cell that contained an abbreviation of a nutrient. 
The next cell was the amount and followed by it were the unit. These three are the key pa-
rameters that the parser needs to interpret. The row contained all the nutrients that the 
product contained (see figure 3.2 top left and right).  
 
The amount parameter contained a number, and the unit parameter contained a code that 
represents a measurement unit (figure 3.2 bottom right). The amount parameter corre-
sponds to the number of nutrients a food contains per 100 grams. It was possible to only 
save two parameters by converting all the amount parameters to the same unit of meas-
urement. The measurement that is suitable to be the central unit is milligrams(mg). Most of 
the units are usually grams(g), milligrams(mg) or micrograms(μg). 

Parsing of Allergens data 
 

A sheet in the excel data contains the allergens of the individual product. Allergens can be, 
for example, lactose, nuts or seafood. Like the nutritional values, each allergen product 
has a codename written in a cell in the excel file (see figure 3.2 bottom left). The cell be-
fore the codename is always labelled as one of the following, “CONTAINS”, “MAY_CON-
TAIN” or “FREE FROM”. With the help of this parameter, the chosen allergens have either 
“CONTAINS” or “MAY_CONTAIN” in the previous cell. 
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Figure 3.2 Code with their corresponding names for nutritional values, allergens and amount.    
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3.4 Choices for Implementing the CMS 

According to an interview made with Erik Dingvall from IBM (see section 2.4.6) and 
[31][32] relational database as SQL is better to use to get a better structure and allowing to 
have more control over the database. A counter argument can be that a NoSQL [33] is 
cheaper both to create and maintain, a relational database is giving a better analysis of the 
gathered data and by that can personalize the data. It is possible due to the indexing in a 
relational database. The relational database gives well-structured data in the database; 
this kind of database makes it much easier to put new columns with data without issuing 
the rest of the database. According to Dingvall a relational database in this project is the 
right sort of database to use.  

In the same interview with Dingvall he explained that two different databases are needed, 
one for the ingredients and one for the recipes. These two databases are unlike each 
other; hence, the recipe database is going to increase linear due to recipes that can be 
written differently by different people or organizations. Meanwhile, the ingredient database 
is more of a static database that can increase the meantime, but, in the end, it will become 
a constant.  

3.5 Tests 
This section describes different tests performed in the process of making the prototype. 
The various tests were the following: 

1. Analyze the data in the ingredient list versus the data that was provided by koket. 
2. Analyze the accuracy of filtered and unfiltered ingredients used in recipes with 

products.  
3. Performance test that measures the execution time of different map methods. 

 

Ingredients and Koket data 

This test requires filtering, mentioned in section Parsing of Recipe Data.  With the help of 
collected data from section 3.2, it was possible to complete the test. 
 
The test will determine what an ingredient is with the help of the Ingredient list by string 
splitting and check after individual words to see if the words are in the ingredient list. The 
test also compares the word count for all the filtered ingredients and the non-filtered ingre-
dients. Below is a part of the code. 
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//Contains string with individual words 
String[] nameParts = 
       json.getJSONObject(i).get("name").toString().split(" "); 
 

//Check each word in ingredient row individually 
for(String s : nameParts){ 
 

   //Ingredient name 
   if(UtilParser.getInstance().ArticleFinder(s) != null){ 
       ingridient.add(UtilParser.getInstance().ArticleFinder(s)); 
       foundArticle = true; 
       found++; 
   } 
 

   //Affix name 
   if(UtilParser.getInstance().AffixFinder(s) != null){ 
       ingridient.add(UtilParser.getInstance().AffixFinder(s)); 
   } 
} 
Figure 3.6 String split and look up in Ingredient and Affix lists 
 

Filtered and Unfiltered Data for GS1 

Filter and unfiltered data contain two different types of strings. The unfiltered data 
includes the original string of the recipe data, and the filtered contains only ingre-
dient name and their corresponding affixes, found in the ingredient and affix list. 
GS1 has a parameter that displays the functional name of the product, which is 
the name of the product in the physical store. 
 
The test was done by comparing both filtered and unfiltered data to the functional 
name that is in GS1’s data. Comparing the data is necessary to analyze if it is 
worth filtering to find all the names of the ingredients. The test is also done to be 
able to find the total amount of ingredients in GS1 data with the help of both fil-
tered and unfiltered data. The goal of the test is to find as many ingredients as 
possible to adequately fulfil a recipe that consists solely of ingredients that are in 
the GS1 database. 

Performance test 

When using the parser, the amount of data that it needs to process has a noticea-
ble impact on how long the processing is going to take. It is essential to use ap-
propriate methods that are suitable for the task the parser is doing. To find the 
most suitable map methods the parser can use different map methods were 
tested and compared to each other. The comparison consists of timing the execu-
tion time with varying amounts of data.  

For this prototype, a comparison between a binary tree and a HashMap has been 
done. These data structures can implement in the parser for holding the data that 
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is in the ingredient list and affix list. When the respective data structures get input, 
it will perform a lookup to see if it can return a value. 

Binary tree and HashMap are two typical implementations of the Map used in 
Java.  Both data structures are good candidates for the parser. The HashMap al-
gorithm is usually O (1), and the binary tree is O (log n). But the implementation of 
the HashMap uses two arrays, which is more than binary three. That is why it is 
essential to see if the difference in time completion of lookups is of any significant 
difference.  

The test is going to consist of a binary tree and a HashMap that gets an equal 
amount of data to store. The amount of data is the same amount as there are 
rows in the Ingredient list and the Affix list.  Initializing the respective data struc-
ture and performing a loop that goes through each element in the ingredient and 
Affix list. Timing the loop is made to calculate an average time of all loops and 
then saving the calculation. The test runs ten times on 100 loops. 
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4 Result 

This chapter presents the results of the tests, based on section 3.5. Explanation of the re-
sult of the performance tests in section 4.1 shows a comparison between two algorithms 
execution time. Description of the accuracy tests of the parsing in section 4.2. The Accu-
racy test shows which word is relevant in an ingredient given by collected data in section 
3.2. Accuracy tests of the product list that was created by the CMS versus recipes, is 
brought up in 4.3. Section 4.4 shows an output produced by the CMS prototype of a recipe 
with enriched data of its ingredients. In section 4.5 shows the implementation of the data-
base implementation and an ER-diagram. 

4.1 Map Execution Time 
Both binary tree and HashMap did a lookup of 10780 elements, which correspond to the 
number of elements that is in the ingredient list. Each search was timed and performed a 
total of 100 times. Consideration for each iteration was the average time. Illustration of the 
result is a confidence interval for both data structures shown below. The formula for the 
confidence interval is: 

             
n

zx c


             (6) 

Where �̅� represents the average value, 𝑧𝑐 is a normal distribution according to a normal 
distribution table11, σ is the standard deviation, and n is the number of values used. The re-
sults were: 
 

• HashMap had 0.00108 seconds ± 0.00120 seconds with 95% confidence.  
 

• Binary tree had 0.00126 seconds ± 0.00128 seconds with 95% confidence. 
 
An additional second separate test was made using only 100 elements. But the duration of 
the execution time was too short and thus resulting in the timer no being able to display 
time.  

4.2 Parsing Accuracy  

This section describes the testing of parsing accuracy, focusing on relevant words and rec-
ipes. The ingredient list and recipe data collected from section 3.2 helped the implementa-
tion of a filter that included only relevant words. The section also provides ingredients 
strings that did not pass through the filter. 

The ingredient list contained 10780 elements that consisted of names of the ingredient and 
their corresponding conjunctions. The recipe data includes the name of the ingredient that 
koket.se displays, as a row. From 5000 total recipes, a total of 65.604 ingredient rows 
were found, and 61.178 of these rows contained an ingredient that was in the ingredient 
list. It means that 93.3% of rows had a single ingredient. 

Words Accuracy 

Figure 4.1(top diagram) describes the number of words (y-axis) that an ingredient consists 
of, and the x-axis represents the number of recipes that were marked. Koket provides the 
                                                             
11 https://www.math.arizona.edu/~rsims/ma464/standardnormaltable.pdf 

https://en.wikipedia.org/wiki/Sigma
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ingredients. The orange line counts all the words within the ingredient, and this refers to as 
un-filtered data. The blue line compares if a word from the ingredient that Koket provides 
matches a word in the ingredient list mentioned above. Filtered data is referring to the blue 
line. It shows that the un-filtered data contain approximately 20 ingredient words per rec-
ipe. Meanwhile, the filtered version only consists of around 14 ingredient words per recipe. 
The bottom graph in the figure below, shows a comparison, like the top diagram with the 
same perception and data. But instead of including all words, it contains only words that 
have not shown before. With this, the diagram indicates that incline slowly increases as 
time goes by. It is because the same words keep occurring as more words in recipes get 
read. The bottom graph shows that 2010 unique words match an ingredient from the ingre-
dient list.  

 
Figure 4.1 A comparison of word count between ingredients from the recipe data provided from Koket and the 
same data but processed by a filtering algorithm. 
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Recipe Accuracy 

Figure 4.2 displays a graph that depicts the number of ingredients that is in a recipe. As 
the figure shows, it is most common for a recipe to have eight to nine ingredients. When 
there are more ingredients, the number of recipes slowly decreases.  
 
The graph in figure 4.3 shows a comparison between recipes where all ingredients are 
found, a recipe where the maximum of one ingredient doesn´t match and a recipe where 
the maximum of two ingredients don’t match.  Execution of the test was on the 2075 words 
that matched with the data from Koket and not the total number of words that contained in 
the ingredient list. It means that the test did was not executed on approximative 8700 
words. The 2075 words included in the test derived from the 5000 recipes (from section 
3.2.1). The y-axis displays the percentage calculated by dividing the number of recipes 
found in each case by the total amount of recipes with a specific amount of ingredients. 
90% of all the recipes have 1 to 23 ingredients. Therefore, the limit is 23 in the y-axis. 
 
The average and the deviation standard on the values in the graph (figure 4.3) is shown in 
the table on the same figure, with the help of the formulas below. 

 
 

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛(σ) =
1

𝑛
∑ (𝑥𝑖 − 𝜇 )𝑛

𝑖=0 (7)

    
 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 =
1

𝑛
∑ (𝑥𝑖)𝑛

𝑖=0 (8)  

   

 
Figure 4.2 The sum of recipes that contains a distinct amount of ingredients 
 
 
 
 

      
 

https://en.wikipedia.org/wiki/Sigma
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Figure 4.3 Percentage of recipes, categorized by the amount of ingredients that had all ingredients, maximum 
of one missing and maximum of two missing of the ingredient list. 
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Ingredients that were not found 

Observation and examination of the 6.7% of ingredients row that did not consist of any in-
gredient name in the ingredient list. Table 4.4 depicts the ingredient rows not included in the 
ingredient list, as well as the frequency of how often the ingredient row occurred.  

Table 4.4 Frequency of Ingredients where filtering did not work 

     
 
After examining table 4.4, the names of the ingredients were added into the ingredients 
list. All the names of ingredients shown in the table are actual products that may include in 
a recipe. The graph in figure 4.5 shows an improved version of the graph displayed in fig-
ure 4.3. The improved graph contained all the 554 ingredients from the table in 4.4, and an 
additional 364 other ingredients not presented in the table. A total of 49 unique ingredients 
were added to the ingredient list, which resulted in that 62.034 rows containing an ingredi-
ent from the ingredient list. This equal to 94.7% of all the ingredients row, which is a 1.4% 
rise from the previous test. 
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Figure 4.5 Percentage of recipes, categorized by the number of ingredients that had all ingredients, 
maximum of one missing and maximum of two missing of the ingredient list.   
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4.3 Accuracy Test 

This section describes an accuracy test on the commodity data, described in section 3.2.2. 
The test focuses on finding commodities that are considered a food product.  
 
The observation was on matching ingredients used in recipes (section 3.2.1) to commodi-
ties mention above. Table 4.6 displays the finding of how many unique filtered and unfil-
tered ingredients in recipes that initiated with the letter A, B, and C. As well as the amount 
of filtered and unfiltered ingredients that matched a commodity.   
 
The “F total” parameter contains the number of ingredients in the ingredient list that 
matched to a word within a recipe. The letter A had 118 unique ingredients names in its 
definite form. As described in section 4.2, around 2000 words matched in the ingredient list 
matched and 57 of those started with the letter A. The “F matched” parameter compared if 
the functional name of a product contained at least one of the “F total” words. “F matched” 
included only the unique matches. The word “anchovy” could be in numerous functional 
names, but the count for the “F matched” only counted the first time when finding the word. 
 
“U + F total” parameter contained all the words from “F total”, in addition to all the unfil-
tered ingredients that started with the letter A, B or C. The unfiltered data could contain a 
string describing an ingredient with more than one word.  
 
The total number of functional names for A was 875, B contained 1811 and C contained 
1756. Table 1 in the appendix show the ingredients that did not match.  
 

Table 4.6 Total filtered, and unfiltered data included in recipes and the number of commodities that matched 
the filtered and unfiltered data    

Letter F Total U + F Total F matched U + F matched F % U + F % 

A 57 300 18 27 31.6% 9.0% 

B 132 756 51 71 38.6% 9.4% 

C 121 737 42 69 34.7% 9.4% 

Sum 310 1793 111 161 35.8% 9.0% 
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Figure 4.7 Frequency of functional names of products, that started with the letter A, B or C that does not match 
an ingredient from the ingredient list. 
 
The figure above depicts the most common functional names that did not match an ingre-
dient in the ingredient list. The products contained in the table were not only food items 
and thus not detected. Another important observation is that many of the ingredients are 
spelt in English. The ingredient list only contains ingredients written in Swedish.  
 
After examining the ingredients that were in “U + F matched” but not in “F matched” 
(shown in the Appendix, table 2), the ingredients were added to the ingredient list. For the 
letter A, an additional three words added “aioli”, “amaretto” and “ajvar” — validation of 
these ingredients that could include in the recipes. It was done the same procedure to the 
letters B and C, and a creation of a renewed table, shown in table 4.8. 
 
Table 4.8 Total filtered, and unfiltered data included in real recipes and the number of commodities that 
matched the filtered and unfiltered data    

Letter F Total U + F Total F matched U + F matched F % U + F % 

A 60 300 21 27 35.0% 9.0% 

B 140 756 59 71 42.1% 9.4% 

C 121 737 50 69 38.6% 9.4% 

Sum 321 1793 130 161 40.5% 9.0% 
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4.4 Content Management System Output 
For the current design of the prototype, an output is produced to enrich the information 
about the ingredients that contain in the recipe. For this, a database was filled with infor-
mation regarding a specific product, described in the later section. The combination of the 
database and published recipes, it became possible to enrich a recipe by adding, nutri-
tional values, allergens and a description regarding products in a recipe. 

Table 4.9 describes an output that combines recipe data (section 3.2.1) within a single rec-
ipe and commodity data (section 3.2.2). All nutritional values in the table did not get used. 
The essential information provided by the recipe data only contained five strings of data, 
which were: 

• “mörk choklad, 70%” 
• “mjölkchoklad, 40%” 
• “vispgrädde” 
• “smör,rumsvarm” 
• “mjölk, 3%” 

 

Table 4.9 Example of ingredients used in a published recipe with added information 

Name kcal Sugars (mg) Protein (mg) Contains Description Meat 

mörk choklad 410 500 6500 
 

Choklad FALSE 

mjölkchoklad 550 58000 4700 AM Choklad FALSE 

vispgrädde 40% 370 3000 2100 AM Grädde FALSE 

smör 720 500 500 AM Smör FALSE 

mjölk 45 4900 3500 AM Mjölk FALSE 
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4.5 Database 

The Database used for the prototype was a relational database management system with 
SQL. 

Figure 4.10 shows an entity diagram (ER) of the database that was used to store struc-
tured data. Product entity contains attribute such as name, allergens, descriptions, and 
meat. The entity NutritionValue holds a Foreign key (FK) that refers to a product´s Id. The 
relation between the two entities is one-to-one.  

 
Figure 4.10 ER-Diagram of Database 
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5 Analysis and Discussion 

This chapter contains information about the thesis as a whole. An analysis and an evalua-
tion of the results is discussed. Discussion around the result in comparison with the goals 
of the chosen methods. This chapter examines possible factors that may have an impact 
on the test result and how the different systems could be improved. Also discussed is sus-
tainable development.  

5.1 Analyzing the Result 

The result includes various tests, evaluation of prototype and choice of database.    

Test performance 

The result that the performance test showed was that the optimal data structure to use is a 
HashMap. The expectation was this result, as mention in section 3.6, the algorithm for the 
HashMap is O(1), and the binary tree is O(Log(n)). Although faster, the amount of time 
saved was not that significant. 
 
The size of the ingredient list has a significant impact on the lookup time for each mapping 
method. As more elements get added, the time difference will be more noticeable.  Fur-
thermore, there is not an unlimited amount of different ingredients. The current ingredient 
list contains almost every commonly used ingredient. Hence, adding new elements will not 
be done at all or occasionally added in small quantities if a specific brand is requested. 
With this, the size of the ingredient list will remain almost constant. 
 
The time for the first iteration was significantly longer than the rest of the times measured. 
The timer did not start until both the maps was initialized, and the iterations run under the 
same conditions. Meaning that some other method or data structure was being initialized, 
which slowed down the average time of the first iteration significantly. 
 

Parsing accuracy 

The bottom graph in figure 4.1 displays the importance of the filtering process. Be-
cause the essential parts of the recipe are the specific ingredients included. The 
graph demonstrates the usage of same ingredients in many different recipes. That 
is why the curve is almost constant at the end of the graph. The curve for the unfil-
tered data was still rising at the end of the graph. Because different people are writ-
ing these recipes. And individuals usually have tendencies to write in a certain way, 
using specific words. With filtering, only the most essential part is noticed and 
saved. 
 
The graph in figure 4.3 and figure 4.5 depicts a big difference in the different cate-
gories which are “Found all”, “Found all or one missing” and “Found all or a maxi-
mum of two missing”. The category “Found all or maximum of two missing” had up 
to 95.9 % rate of recipes included in this category. With this information, almost all 
recipes can, to some extent, include details about their ingredients, such as nutri-
tional values. If most of the recipe has ingredients that are accessible to further in-
formation about the product, then the more evident the recipe becomes based on 
those ingredients.   
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There was a 3.1 percent difference between the first test that measured if recipes 
included all ingredients and the second. The rise indicated that just adding 49 new 
unique ingredients to the ingredient list, an additional 155 more recipes had all their 
ingredients match elements from the ingredient list. To find more unique ingredi-
ents, the prototype could check what type of ingredients there is to recipes that 
missed only one ingredient. It could then be analyzed to see if the missing ingredi-
ent is an arbitrary ingredient, and if so, add it to the ingredient list. 
 
The CMS prototype is dynamic in the form of adding new ingredient names to the 
ingredient list. Table 4.4 consisted of words that did not include in the ingredient 
list. And after examining what kind of words they were, it is clear to see that they 
are indeed products used in recipes. After confirming that they are viable products, 
they added quickly to the ingredient list, and thus types of ingredients could be pro-
cessed for nutritional values. 
 
Table 4.4 included words that were already in the ingredient list, such as the word 
“smör”. The problem is with the letter “ö”. The letter has an ASCII value. But in this 
word the letters used in the word contains seven characters (“o”, “&”,” #”, 
“7”,”7”,”6”,”;”). This kind of problem occurs in all the letters that have dots. A solu-
tion to this would be to implement a check to see if a string consists of such a letter. 
It would impact the execution time of the CMS, thus making it a little bit slower. But 
it is more important to find as many ingredients as possible. 
 
A reason why it is hard to find all the ingredients is because of misspelt ingredient 
names. The data which had the ingredient name (section 3.2) were written by indi-
viduals and then published online. It leads to some individuals being careless and 
not thoroughly check their spelling. The CMS is looking for an exact match of ingre-
dient name and is not capable of detecting if a misspelling has occurred. An algo-
rithm needs to be implemented to check if a word is misspelt to improve accuracy 
in finding ingredients. 

 

Accuracy Test 

The test in section 4.3 could have more data to test on. In this case, furthermore, letters 
could be tested. But after testing three letters, it became apparent that the outcome of 
more different letters would almost be the same.  

The ingredient list contained 118 unique names of products starting with the letter a. It 
means that almost half of the products starting with the letter “a” appeared at least once in 
5000 recipes. The test prioritizes ingredients used in real recipes to avoid unnecessary 
products used in the ingredient list. It is done to represent the percentage of matched in-
gredients with commodity items accurately. 

The comparison method used is the “contains” method within Java. It compares two 
strings and returns true if a string contains in another string. It has both advantages and 
disadvantages in the matching of ingredients with commodities. The advantage is that if 
the brand name of a product is within the string. For example, “Arla milk”. With the contains 
method, we can indeed find that this is a product of milk. The disadvantage of using con-
tains is that unwanted products may match. An example of this can that the ingredient is a 
fruit, but the prototype can’t distinguish if it is a juice of that type of fruit. 
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Just as the parsing test, the dynamic implementation of new words is possible here. It 
leads to the availability to find more ingredients within a recipe. 

 

Database 

By using a relational SQL database, keeping track of the data will be much easier. The da-
tabase was as intended and works as wanted it to do. The database can sort the data by 
looking at the description column. 
 

Table 5.1 Data from the database with rows that have “apelsin” as name. 

Name Allergens Description meat id 

apelsin [AM] Glass/Glassliknande FALSE 10 

apelsin [] Juicedrycker FALSE 19 

apelsin [] Smaksatta FALSE 14 

apelsin skivad [] Frukt FALSE 9 

 

Table 5.1 shows four “apelsin” with a different ID. But as a customer, you are probably 
looking for a fruit and not a juice or ice cream. The description column is important due to 
the fact it classifies the product. The column includes different categories as “Vegetables”, 
“Fruits”, “Meats”, “Ice cream” etc. With this, an evaluation can be done to prioritize the type 
of categories usually used in recipes.  
 

CMS Output 

The output provided by CMS does not always work as intended. It is impossible to get all 
the nutrition values due to some products stored in the physical stores does not include 
any nutrition values. Besides that, every product is not consumable, for example, alumin-
ium form (Appendix Table 1). Table 4.9 that is in the result is displaying an example of an 
output from the CMS. It will allow using machine learning to personalize the output 

What could have been better for this prototype is to save all the products that are missing 
the nutritional value in a list? With the list, one can manually enter nutrition value for each 
product. It could not be done in this prototype because the CMS has processed not 
enough data. 

Table 4.9 shows the enriched ingredients of the recipe with extended information involving 
that specific product. With the help of the parameters of every product, it becomes possible 
to categories and describes what kind of recipe it is. 
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5.2 Analyzing Sustainable Development  

By making conscious choices and eat food that has a less environmental impact, we can 
reduce the impact on the greenhouse effect. With more organic food, fewer poisons are 
spread, which will be good for the farmers, animals, nature and the planet.   
 
The meat and dairy industry has almost the same impact on the climate as much as all 
world cars, buses, boats, and airplanes together. Organizations as Cancerfonden, 
Livsmedelsverket, and Naturskyddsföreningen mention that people should consume less 
meat and dairy products due to risk for cancer, diabetes, overweight, obesity, and cardio-
vascular diseases. Cardiovascular diseases are more common because of the meat con-
sumption has increased with 45 percent in Sweden since 1990. 
 
Discarded food is estimated to one-third of all produces food. Eating fewer portions and 
empty your fridge before buying more would help the greenhouse. So hopefully, with the 
help of this structured CMS, more people will choose to eat climate smart. 

Sustainable development has been a critical question for decades, but due to all media and 
especially social media, there has been a social impact. People discuss how to improve the 
environment and to eat climate-smart food is an excellent way to start. There is an ethical 
aspect were people might argue and say that everyone that does not eat climate-smart has 
no common sense, but due to the economic cost of eating only climate-smart food, it is 
understandable that some cannot afford it. 

5.3 Discussion  

Sections 1.2.2 mention that a different organization would provide recipe data. This current 
prototype is only to interpret data provided by a single organization. The reason for this 
was that other organizations did not follow through on their promise by providing data. It 
means that the current prototype does not design dynamically and cannot process unstruc-
tured data from different sources. By providing more data, the prototype becomes more 
adaptive. 

There was no user data provided by the organizations, and due to that, the focus was to 
complete the enrichment for the products. With the absence of user data, there were no 
opportunity to perform A/B testing. User data and recipe data is needed to evaluate if a 
recommended recipe is a good match or not. Currently, the prototype provides only recipe 
data and cannot be fulfilled until user data is acquired. User data needs to be acquired. 

Implementation of AI in the system results in usages for A/B testing. A/B testing can help 
train the AI. The implementation of A/B testing would be in the form of an application that 
shows a recipe to a user (See figure 5.2). With this, a user can rate if the recipe provided 
to them is suitable for them. If the user likes the recipe, they can press a YES button, and if 
they don’t, they can press a NO button. The information could then be logged and ana-
lyzed by the AI. To see what kind of recipes a user likes. The user can rate how many reci-
pes they want. The more recipes the user rate, the more information the AI collects about 
that specific user. With A/B testing, the recipe becomes more personal to the user. The ap-
plication will be a web-application. 
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Figure 5.2 Sketch of a UI that performs A/B testing on a user, 
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6 Conclusion 

The goal of this thesis was to build a Content Management System (CMS) that is scalable 
to different recipe data provided by various organizations. The CMS processed unstruc-
tured recipe data to enrich the information about the recipe and store it. With the help of 
interviews and literature studies, the focus of the CMS became to enrich the information 
involving products within the recipes. By enriching the products with applied parameters, 
the recipe enriched itself. The result is more recommendations of climate-smart products 
to the users. The conclusion of the tests indicated that there is a gap in the prototype. The 
gap is that there is not enough recipe data provided. Tests were performed such as perfor-
mance test, parsing test, and accuracy test, and the result of the tests showed that cur-
rently, it is impossible to enrich all the ingredient used in recipes. Thus, the same outcome 
for the recipes. With better algorithms within the CMS, it becomes possible to append addi-
tional information such as nutritional values and allergens to almost every ingredient in any 
recipe. 

6.1 Future Work and Development 

Future work and development can be done, such as the implementation of a database ta-
ble that contains enriched recipe data. Also, to connect an AI that gives a personalized 
output from the CMS to the user.  AI needs user data, and the AI could then train on both 
recipe data and the user data. With an AI, a recommendation system can be built to rec-
ommend the user what kind of food they should eat today. This paper contains different 
documentation of various recommendation system. Another development would be to 
make an application that uses the information stored from the CMS. 
 
Currently, the product data does not contain values for carbon dioxide (CO2) emissions. To 
improve climate-smart alternatives, it is essential to observe how much CO2 is being re-
leased during manufacturing of a product. It can be achieved by implementing CO2 values 
into the CMS as a parameter. 
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Appendix 

 

Table 1 Products that were not matched from section 4.3 

Name A Name B Name C 

anchochili brödbulle chips 

allroundkrydda bladselleristjälkar couscous 

alkohol bladpersilja chilismak 

amandinepotatis blodgrapefrukt cayennepeppar 

andbröst bandpasta cassonadesocker 

ankfond bakplåtspapper ciderättika 

arrowrot bladsallad chokladknappar 

ankbröst blomsterkrasse chokladkross 

ale bryggkaffe currymix 

alg blomkrasse currypasta 

apelsinskal butternutpumpa citronolja 

abborre bulle cajunkryddblandning 

aluminiumfolie basilikakrydda chipotlepasta 

apelsinlikör bikarbonat cheddarost 

allkrydda berbere citrongräspulver 

ansjovisspad bubbelvatten chilipasta 
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apelsinsaftkoncentrat bakpotatis caviarmix 

apelsinblom blandsvamp chiafrö 

anchochilipulver broccolihuvud citrontimjan 

anklår bittermandelarom chilipaprika 

apelsinskiva blåbärspuré chiantivin 

aubergine bovetekorn chèvreost 

arraksarom brödkrydda citronsås 

arboriris buljong charkdisken 

ananaspuré blomma citrusvinäger 

askorbinsyra brödskiva champagnesirap 

apelsinklyfta bovetemjöl cider 

acaciahonung basilikaessens citrongräs 

agavesirap backtimjan chokladkex 

ansjovisfilé bubbel citronhalva 

apelsinblomsvatten biff citronolivolja 

appeljack berberisbär chilifrukt 

apelsinvatten bladselleri citronsorbet 

ananasskiva brunsocker cantaloupemelon 
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and broccolibukett crust 

ancho bruksvinäger chipotlechili 

ankfett butternutsquash chokladkaka 

aprikossylt bostongurka citronverbenaolja 

alspån blockchoklad chark 

andskrov blomblad chutney 

abborrfilé bönsås cutting 

aluminiumform brännvinsost cidervinäger 

agave briochetyp chipotlepulver 

anka blekselleristjälkar chorizokorvar 

avokadoolja blodgrape chevreost 

aprikos brieost chili 

arraksessens babybladspenat crème fraiche 

ananasjuice böngrodd chokladglass 

 
bigarrå chillipulver 

 
basilkablad chiliflakes 

 
buffelmozzarella citronverbena 

 
buskkrasseblad citronklyfta 
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basilikablad chokladgarnering 

 
blandfrukt chiafrön 

 
bregott citronjuice 

 
bittermandel cashewnöt 

 
bakchoklad champagnesorbet 

 
balsamicovinäger chokladlins 

 
bovete chokladsmak 

 
bladtyll champagnevinäger 

 
broccolistånd chokladmousse 

 
bondböna citrongrässtjälkar 

 
ballerinakex citronmeliss 

 
blåbärspulver citronextrakt 

 
bambuskott comtéost 

 
bröddeg chilipeppar 

 
brödsirap citrusfrukt 

 
blomkålshuvud curryblad 

 
blekselleristjälk chokladgodis 

 
brytböna cayennepulver 
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böna chokladbit 

 
butternutsquashpumpa chiliketchup 

 
blåmusselkött ciabattabröd 

 
bog chokladsmörkräm 

 
buljongtärning crostinikex 

 
banansmak chèvretyp 

 
bittermandelolja cola 

 
balsamicokräm chokladsås 

 
baconmarmelad chillifrukt 

 
briochedeg currypulver 

 
blad citronmellis 

 
bönpasta citronmelissblad 

 
bananchips croissant 

 
blekselleri chorizokorv 

 
burgare chipotlechilipulver 

 
bitter chipotlesmak 

 
blåmussla cosmopolitansallad 

 
briochebröd charkuteri 
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beta chimi 

 
bovetekärnor coca 

 
bourbon citronvodka 

 
basilikastjälkar cantaloupemeloner 

 
biskvi chipotlepeppar 

 
banan citrus 

 
brieosttårta citronskal 

 
bifftomat citruslikör 

 
bourbonvaniljpulver cocktailbär 

 
bär cointreau 

 
baksirap 

 

 
blodapelsinsaft 

 

 
bananschalottenlök 

 

 
bockhornsklöver 
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Table 2 ingredient names of only unfiltered data from section 4.3 

A B C 

aioli bruna bönor crema di balsamico 

amaretto brödkryddor crème fraiche 

ajvar belugalinser cannellinibönor 

aromat black eye-bönor confiterat anklår 

alkoholfritt vin béchmelsås cognac 

alkoholfritt mousserande vin boveteflingor citronmajonäs 

alkoholfrit vitt vin basmati ris crème fraiche 34% 

ajvar relish burrata creamcheese 

 
bipollen chiapudding 

 
bläckfisktuber crene fraiche 

 
balsamico cream cheese 

 
blandade nötter coleslaw 

 
bbq sås coppa 

 
blå valmofrön crunchy jordnötsmör 

 
bars chevré 

 
bratwurst chicken wings 

 
bailyes chokladpraliner 
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corn flakes 

  
cidervinägersenap 

  
ciabatta 
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