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Mealify addresses the challenges of rising grocery prices and the need for complex
recipes by providing an innovative meal-planning app experience that combines extensive recipe
options with real-time pricing information from nearby stores. Designed with practicality,
Mealify streamlines recipe searches, allowing users to find recipes based on their dietary
preferences and budget. This paper goes through the process of developing an iOS app, including
the initial ideation, technologies used, and the front and backend logic of each view throughout
the app. After the first iteration of Mealify, a case study was conducted with other similar apps
on the market to compare the performance in supporting a specific use case. Mealify showed
strengths in recipe searching capabilities by providing the ideal recipe that fits the use case
constraints. The results also revealed opportunities for improving the efficiency of grocery
acquisitions and cooking guidance. Ultimately, this project lays the groundwork for advancing
recipe-based price searching, a crucial step towards empowering users to make more informed

decisions about their meal planning and recipe selection.
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Introduction

With the increasing popularity of varying diet plans, many individuals endure the process
of finding a suitable recipe, which includes identifying the necessary ingredients and following
instructions on how to cook the meal. While the market offers various meal planning and recipe
apps to simplify this task, the rising cost of groceries has become a hindrance, with prices
surpassing the average household income. How can we create a similar experience to existing
meal planning and recipe apps in the market while considering the escalating grocery prices?

Mealify is an innovative meal-planning app designed to enhance the recipe-searching
experience. With an extensive range of filtering options, users can discover recipes that align
with their dietary preferences and budgetary constraints. Unlike other apps on the 10S app store,
Mealify offers a vast selection of recipes from various sources across the web. To further assist
users in their meal preparation journey, Mealify leverages the user's location data to provide real-
time pricing information for each ingredient at nearby stores. This feature empowers users to
plan their grocery shopping effectively by targeting convenience and affordability. During the
cooking process, Mealify can seamlessly convert the recipe to the desired number of servings
across different units of measurement. This functionality ensures users can adapt recipes to their
specific needs and quantities. In addition to its practical features, Mealify boasts a visually
pleasing user interface that maintains a consistent template for all recipes. This cohesive design
enhances the user experience, allowing for seamless navigation and a visually appealing
presentation of each recipe. With its comprehensive filtering options, real-time pricing
information, conversion capabilities, and visually pleasing interface, Mealify seeks to

revolutionize the meal-planning app experience.



As I brainstormed the type of app to develop, practicality was a key criterion. I aimed to
create something not only to streamline my own life but also to benefit others. Weekly, I invest
significant time searching for recipes that cater to my cravings and dietary requirements. Yet,
even after gathering ingredients, recipe instructions often prove cumbersome due to their

formalities. Mealify seeks to simplify this process for everyone.



Background

The Origin of Mobile Applications

The history of mobile apps dates to the early 1990s with the release of the first mobile
phone IBM Simon. IBM Simon was the first introduction to a mobile graphical user interface
(GUI). The limited computing power and lack of standardization across devices hindered the
development of a thriving app ecosystem. Hereafter, there have been multiple innovations within
the industry, which played an immense role in mobile app popularity today.

In the early 2000s, mobile phones using Java-based apps became popular, with
companies like Nokia and BlackBerry launching app marketplaces for their devices (Koohang
and Paliszkiewicz 2012). However, the fragmentation of the mobile phone market made it
challenging for developers to create apps compatible with multiple devices, which led to the
eventual introduction of the i0S platform in 2007 and the App Store in 2008. The App Store
allowed developers to create and distribute apps for the i10S platform, allowing users to search
for and download apps from a centralized location (Chaffey 2019).

The success of the App Store led to the creation of similar app stores by other companies
like Google Play. Nowadays, mobile apps have become an integral part of people’s lives, with
over 218 billion app downloads in 2020 (Statista 2021). Mobile Apps have transformed various
industries, including transportation, communication, and entertainment. With the rise of mobile
technology and the increasing availability of smartphones, mobile app usage will continue to
grow and shape societal practices.

In the App Store today, many available apps assist with meal planning and recipe finding.
The notable apps on the market that receive excellent user feedback are Mealime Meal Plans &

Recipe, Cooklist: Pantry Meal Recipes, and Intent Meal Planner & Recipes.
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Competing Apps

Mealime is a meal-planning app that offers a variety of features to help users plan and
prepare healthy meals (Mealime Meal Plans Inc., 2023). The app produces personalized meal
plans based on the user’s dietary preferences, fitness goals, and food allergies. Users can search
for customized meal plans from a recipe database and create an ingredient list based on the
recipe selected. Regarding the recipe searching and cooking experience, the user can search for
recipes with various search terms that include for you, suggestions, cuisine, calories, price per
serving, diets, and dish types. Users can even take it a step further by signing up for the pro
memberships that give them access to new recipes every month, the creation of their recipes,
nutrition tracking, advanced recipe filters, and a meal plan history. Each recipe provides the user
with the basic recipe information, the cookware required, the ingredients, and the cooking
instructions. Overall, Mealime helps users find a fitting meal plan, creates a grocery list with the
option to send grocery delivery apps for orders, and has a community section where users can
interact and share their recipes.

Cooklist is a meal-planning app that helps users create meal plans based on the
ingredients they have already purchased (Cooklist Inc., 2023). Users add the ingredients from
their pantry, which allows the app to track what the user will need to buy for the selected recipe.
Based on the user pantry, the app generates suggested recipes but also leaves the option for users
to find recipes on their own. The user can search for recipes by title and filter the results with a
pro membership through an extensive number of options that include ingredients, time, price per
serving, diets, allergens, dislikes, course and cuisine, calories, equipment and method, ingredient
count, and a sort by option. Each recipe provides general information along with ingredient

substitutions, reviews, nutritional facts, FAQs regarding the recipe, and related recipes. The app



also offers a shopping page for users to search for ingredients readily available at nearby grocery
stores. Cooklist differs from other apps in the market by striving to reduce overall food waste
and providing a more effortless grocery shopping experience.

Intent is another meal-planning app that helps users plan and prepare healthy meals
(Excipient, Inc., 2023). Upon opening the app, the user answers questions regarding recipe
preferences and allergens, grocery methods, and more that tailor the app to fit the desired
experience. Intent offers a variety of features to help users customize their meal plans based on
their dietary preferences and fitness goals. The recipes Intent offers come from a database with
over 1,500 healthy recipes. For recipe searching, the user can enter a cuisine, recipe type,
ingredients, or diet. With the free version of Intent, the user is limited to filtering by time length
and only has access to certain recipes. Each recipe has the basic information, reviews, a
dedicated note section for the user, and an edit option (assuming they have the premium version).
The app tracks the user’s daily calorie intake and provides nutritional information for each
recipe. Users can link their accounts to nearby grocery stores to transfer over shopping lists for
delivery services. Users can also receive suggestions for ingredient substitutions and connect
with other Intent users through the community forum. Intent redefines meal planning by
providing users with a wealth of features like personalized recipe recommendations, dietary
customization, nutritional tracking, grocery list integration, and a vibrant community forum, all

aimed at facilitating healthier eating habits and streamlined meal preparation.

Mealify
Mealify incorporates in place features from prominent meal planning and recipe apps
while introducing its unique functionalities. First and foremost, Mealify differs from competitors

in the specific target audience. Mealify does not intend to push a healthier lifestyle toward users
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and will not restrain the recipes shown based on whether they are healthy. Instead, Mealify
strives to influence budget-friendly recipes that are easy to follow. Mealify will emulate the
feature of filtering recipes, with a few differences in filtering options. Unlike most competitors,
the advanced features that Mealify offers will not be behind the membership paywall and will be
free for all users. Mealify caters to users who have a clear vision of their recipe preferences and
culinary objective. The first rendition of Mealify will not incorporate any user preferences that
restrict the recipe responses. All the features are fully disclosed to the user to take control of their

recipe searching experience.
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Methodology

Scrum

In any domain of software development work, whether in the industry or a smaller-scale
project, following a project management framework is optimal. Throughout the Mealify project,
the plan is to adhere to the Scrum agile project management framework (Van Der Hoek 2023),
with adjustments, considering this is a personal rather than a team project. Embracing Scrum
facilitates the management and iterative delivery of complex projects, emphasizing adaptability
and the delivery of high-value increments in short timeframes.

Prior to development, Scrum starts with creating a list of features that Mealify will
incorporate. This process begins with identifying common research questions that provide a
purpose and goal for this project. Putting oneself into the users' perspective to brainstorm the
requirements they may demand from this app, the priority levels of each feature, and when they
will get done in the development process are planned and laid out. In Scrum, this terminology
denotes a backlog, encompassing all features, their completion requirements, and an estimated
time frame for each feature. Creating a well-defined backlog in the Scrum framework, informed
by user perspective and research, is crucial as it sets the roadmap for development, prioritizing
features and establishing estimated time frames, ensuring alignment with user demands and
project goals throughout the development process.

When the development process begins, Scrum specifically requires sprints, which
designate periods in time for development. Since this project will coincide with other
obligations, sprints offer flexible time periods to focus on software development and achieve
significant progress. Each sprint aims to complete a portion of the product backlog, and at the

end of the sprints, the team reviews their accomplishments. In a thesis's case, weekly meetings
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with the primary thesis advisor serve as sprint overview sessions. After each sprint (weekly
meetings), the advisor is presented with the accomplishments from the recent sprint, a software
demonstration of the results, and goals for the next sprint. These sprints persist until the
completion of the product backlog or until time allows. Adhering to the Scrum framework aligns
well with Mealify's requirements, as it's a personal project guided by an expert. Maintaining a
product backlog facilitates effective tracking of ongoing features and enables strategic time

management and consistent progress in development endeavors.

Version Control

Version control is a crucial aspect of maintaining Mealify's code integrity. Establishing a
GitHub repository at the project's outset facilitates organized tracking of modifications.
Appending descriptive commit messages and pushing updates to the main branch will ensure
transparency and accountability throughout development. Additionally, version control enables
effortless rollback of faulty commits, enhancing the project's stability and reliability. If changes
fail to meet quality standards or pass further testing, abstaining from commits ensures code

consistency and prevents potential issues later.

Xcode and Swift

The integrated development environment (IDE) to develop an iOS app and any other
macOS software is called Xcode. Xcode offers developers a cohesive workflow encompassing
user interface design, coding, testing, and debugging. Within Xcode, Swift is the programming
language developed by Apple, known for its speed, safety, and ease of use, making it ideal for
building applications across various Apple platforms. Specifically for the user interface, Mealify
uses SwiftUI, which is a toolkit by Apple designed to simplify and streamline the process of

building user interfaces for applications across Apple platforms. Many of the apps developed by
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Apple and other developers use SwiftUI, hence why many of the controls in Mealify will look
like those in other applications. SwiftUI provides access to a wide array of visually appealing

controls, minimizing the attention required to craft the user interface for Mealify.

Data Storage

Regarding data storage, Mealify’s current version does not require a traditional relational
database like SQLite3 or Firebase. The only data that needs to be stored are recent recipes, saved
recipes, and the desired selected Kroger location. To store any non-relational data, like those in
Mealify, Apple created a UserDefaults class that saves key-value pairings that hold simple data
types such as strings, numbers, and booleans. The app stores any saved data locally on the user’s
device and retains it until the deletion of the app. Future iterations of Mealify may require the
implementation of a database to add on features like user accounts, forums, and more. While
UserDefaults efficiently handles Mealify's current requirements, the potential need for a more
robust database in future iterations underscores the app's scalability and adaptability to evolving

user needs.

APIs

Mealify will utilize recipes sourced from the Spoonacular Recipe API, an application
programming interface (API) that grants access to an extensive database of culinary recipes and
related information. Spoonacular provides various endpoints, which are specific URLs that act as
a gateway to access and interact with resources or services provided by an API, defining the
functionality available and the methods to manipulate data. The endpoints Mealify incorporates
includes searching for recipes and obtaining recipe details. All endpoints are API GET methods,
whose purpose is to retrieve information from the server. Each endpoint incorporates optional

query parameters for refining searches, and Mealify will integrate most of these parameters into
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its recipe search filtering functionality. The free developer version of the Spoonacular Recipe
API limits Mealify to retrieving a maximum of ten recipes per API call. However, in the future,
as Mealify evolves, upgrading to a higher-tier API version to access more recipes per search will
be straightforward and will maintain the same logic utilized in the backend. Choosing the
Spoonacular Recipe API enables Mealify to tap into plethora culinary resources, offering users
extensive recipe options and customizable search functionalities.

Mealify utilizes the official Kroger API for real-time grocery pricing. Access to official
grocery store APIs requires approval through an application detailing the intended usage. Since
Mealify received approval only from Kroger, it exclusively utilizes this grocery API. The
application interacts with two endpoints: one for finding nearby locations and the other for
product search. To access these endpoints, Mealify must obtain an authorization token and pass it
as a query parameter in both the location and product endpoints. The location search
functionality requires a 5-digit zip code as input and returns information about nearby stores.
Similarly, the product search functionality accepts a search term for products, optionally
accompanied by a brand, and returns the relevant products found. By opting for the official
Kroger API as its primary source for real-time grocery pricing, Mealify guarantees reliability and
consistency in providing users with accurate information regarding nearby stores and product

availability.
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Results

Navigation Sidebar

Recipes

Recipe Search

Product Search

Settings

Figure 1: Navigation Sidebar User Interface

In the app's interface, the Navigation sidebar is the primary means for users to navigate
between various views. It offers four distinct options: recipes, recipe search, product search, and
settings. When users choose any of these options, they are taken directly to the corresponding
page. The Navigation sidebar remains easily accessible from any page by tapping the blue triple

bar icon positioned at the top left of each of these destinations.
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On the front-end, the Navigation sidebar appears as a light gray bar that smoothly slides
out from the left side of the screen. It takes up 60% of the screen's width, extends to the full
length, and blurs out the parent view, ensuring a clear and focused visual of the view. Each
option in the Navigation sidebar features an SF symbol paired with a text label. Upon selecting
an option, the sidebar collapses, seamlessly guiding the user to their desired destination.

Meanwhile, on the backend, the Navigation sidebar's functionality is managed through
multiple navigation links, controlling the user's navigation experience. This process involves
setting the destination parameter to the relevant view instance, facilitating a seamless transition

to the desired section of the app.
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Figure 2 and 3: Recipes User Interface

These are the two tabs within the Recipes view: Recent and Saved. Figure 2 shows the recent tab.

Figure 3 shows the saved tab.

The Recipes view serves as the landing screen for Mealify. Upon opening the app,
Mealify presents the recent recipes tab as the default and showcases the ten most recently viewed
recipes. Users can switch to the saved tab to view any recipes the user bookmarked, and from
both tabs, users can select a recipe to access its details. The recent recipes tab enables users to

revisit recipes they are still considering or in the process of completing. This tab proves handy if
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users navigate elsewhere in the app or after app closure. Saved recipes allow users to access
recipes they have previously enjoyed and wish to keep for future reference.

Regarding the user interface, the title "Recipes" appears prominently at the top in a blue
bolded title font, like other view titles throughout the rest of Mealify. The tab text is bolded to
differentiate between tabs and underlined with a blue bar, with the Recent tab initially
highlighted in bold to signify the active tab. Clicking on a tab switches the view, accompanied by
a bolded animation on the tab name and the blue bar sliding under the respective tab name.
Recipes are presented in a two-column scroll, each displaying the recipe picture and title.

Recent and saved recipes are stored in JSON format to the user’s defaults when users
navigate into a recipe and/or save a recipe. Upon entering the Recipes view, Mealify retrieves the
corresponding user’s defaults data for both recent and saved recipes and decodes them from
JSON into a list of recipe structs. It then iterates through each recipe list to display the contained
recipes as a navigation link, each with the recipe image displayed by an async image, which
when clicked, redirects the user to the respective Recipe Detail view. If there are no recipes

stored in either tab, the recipe display remains empty.
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Recipe Search
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Loading...
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=
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Figure 4, 5, and 6: Recipe Search User Interface

These three images follow the chronological order use of the Recipe Search view. Figure 4 is the
initial view, prior to any search. Figure 5 shows the loading animation when the user prompts a

search. Figure 6 shows an example result of a search.

The Recipe Search view is the centerpiece for where users can take on their recipe-
searching journey. The search bar takes in recipe terms inputted by the user and returns the
Spoonacular Recipe API response by displaying the desired recipes. With these results, users can
browse through the list of recipes until they find the one that best suits their preferences.

On the frontend, the Recipe Search view follows a similar template by displaying a title
up top, indicating the current view, the navigation sidebar icon on the top left, and a blue three-
dot icon located on the top right (details for this view are in the following section). The search

bar consists of a magnifying glass SF symbol and a Swift text field, all outlined by a black
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rectangle with rounded corners. When clicking on the text field, the user is prompted to type in a
search term and can clear the current search term by tapping on the "x" icon on the right side of
the search bar. After the user commits their search term by pressing enter, an animated loading
icon will appear below the search bar and then slowly transition into the resulting recipes in a
two-column display, following the format of the Recipes view, users can click on the recipe card
to access the corresponding recipe details.

Within the backend infrastructure, when the user enters a search term, a function
activates, sending a request to the Recipe API with the specified term included in the query. The
function decodes the API's JSON response into a list of recipe structs, subsequently presented in
a format akin to the Recipe view. As for the clear button, its icon is visible only when the text
field is populated. Upon clicking the "x" icon, the search bar text field’s text promptly clears,

causing the icon to vanish.
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Filters

none ¢

v none
lacto vegetarian
ovo vegetarian
Enter ingredients to include paleo
pescetarian
primal
Enter ingredients to exclude vegan

vegetarian

gredients to include

Clear Apply Clear Apply Clear

Figure 7, 8, and 9: Filter Side view User Interface Part I

Figures 7 and 8 show the initial interface of the Filter Side view, prior to any expansions. Figure 9

is the diet picker when expanded.
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Egg

Gluten
Peanut
Sesame
Seafood
Shellfish
Soy

Sulfite

Clear Apply Clear Apply Clear Apply

Figure 10, 11, and 12: Filter Side view User Interface Part 11

Figure 10 is the dropdown view of the intolerances. Figure 11 is the start of the dropdown view for

the nutrients. Figure 12 is the Filter Side view when inputted with example values.

After the user's initial entry of a search term, the Filter Side view offers a range of
optional filters to refine the search results. Accessible via a tap on the blue triple-dot icon
positioned at the screen's top-right corner, this feature presents a comprehensive array of search
parameters. These encompass filters such as maximum cooking time, dietary preferences
(including pescetarian, lacto-vegetarian, ovo-vegetarian, vegan, paleo, primal, and vegetarian), as
well as intolerances (such as dairy, egg, gluten, peanut, sesame, seafood, shellfish, soy, sulfite,
tree nut, and wheat). Additionally, users can specify the inclusion or exclusion of ingredients and
set minimum and maximum thresholds for various nutrients (including carbohydrates, protein,
calories, fat, alcohol, caffeine, copper, calcium, choline, cholesterol, fluoride, saturated fat, as

well as a plethora of vitamins and minerals). Once users have input their desired filters, tapping
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the "Apply" button will trigger the display of updated search results tailored to their refined
query.

Upon tapping the Filter Side view icon, a light gray bar smoothly slides up from the
bottom of the screen, spanning the width and taking up 60% of the height. At the top, a
"FILTERS" title indicates the current view, followed by various filtering options. Each option
has its own section with clear titles. The maximum cooking time feature allows users to input
minutes through a text field. Dietary preferences are selected via a dropdown Swift picker, and
intolerances are chosen similarly with a dropdown Swift disclosure group. Users can input
inclusion and exclusion ingredients through a text field, with entered terms appearing as cards
below. Nutrient filtering begins collapsed, then expands to reveal individual nutrients with paired
text field inputs for setting minimum and maximum amounts. To differentiate the active and
inactive filters, all active controls turn from white to yellow.

As anticipated, the Filter Side view modifies the existing search query used in the Search
view. Each filtering option is stored in a designated variable, and upon tapping the apply button,
the same search recipe function is invoked, with an optional parameter encompassing all the
filtering variables. For each variable, if present, its URL name and value are appended to the
query, and a request is sent to obtain a new refined list of recipes. Conversely, upon tapping the
clear button, all filtering variables are reset, ensuring subsequent query calls commence with the
baseline query. This action resets all filtering controls to their initial state in the user interface

returning all their values to empty and their controls from yellow to white.
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Set
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The recipe Lobster Tails can be made in 1.0 lemon zest

approximately 30 minutes. Watching your

figure? This gluten free, primal,

pescatarian, and ketogenic recipe has 827 3.0 garlic cloves
calories, 44g of protein, and 71g of fat per

serving. For $22.97 per serving, you get a

main course that serves 1. This recipe from 1.0 serving salt
Will Cook for Smiles requires lemon zest,

butter, chives, and garlic cloves. Not a lot .
of people made this recipe, and 1 would Search Ingredients
say it hit the spot. With a spoonacular

score of 56%, this dish is solid. If you like
this recipe, yassmightalsadikasecipes such

Figure 13, 14, and 15: Recipe Detail view User Interface Part I

Figure 13 is the initial view when opening a recipe. Figure 14 is the serving size adjustment

popover. Figure 15 is an example of a recipe’s ingredient list.
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Figure 16, 17, and 18: Recipe Detail view User Interface Part 11

Figure 16 is the extendable product search under the ingredients tab with an example search result.

Figure 17 is the instructions tab. Figure 18 is the other tab.

Within the Recipe Detail view, users are provided with a comprehensive overview of the
recipe, offering a thorough exploration of its ingredients, instructions, and additional details.
Organized into four tabs—Overview, Ingredients, Instructions, and Other—the interface ensures
a seamless browsing experience of this plethora of information. Each tab includes elements like
the recipe image, title, servings, and a “heart” button for saving recipes. Serving adjustments are
made by tapping on the serving text. The Overview tab provides a summary, the ingredients tab
lists components with amounts and an extendable Product Search view, and the Instructions tab
offers step-by-step guidance. The Other tab covers dietary preferences and nutritional info.

Mealify displays the Recipe Detail view whenever a user taps on a recipe card.
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Upon entering this view, users encounter an enlarged image of the recipe visible on the
recipe card, accompanied by its bolded title below. Positioned at the top right of the screen is a
left-pointing arrow icon, serving as the back button to return to the previous view. Beneath the
title, users find details such as the estimated preparation and cook time, the current serving size,
and a heart icon for saving the recipe. Tapping the serving size button triggers a popover to slide
over the view, presenting a picker initialized to the original number of servings from the recipe.
Users can adjust the slider to any serving amount from 1 to 20 and then tap the set button to
confirm the serving amount and return to the Recipe Detail view. Adjacent to the serving size
button is the heart icon for saving recipes, initially appearing unfilled. Tapping this icon turns the
heart red, indicating that the recipe has been saved.

Below the page divider, the view features four tabs, with the overview tab highlighted in
bold to indicate the current tab. The overview tab presents a summary text of the recipe within a
Swift stack with a gray background, enhancing readability. In the ingredients tab, the ingredient
list is displayed, accompanied by two buttons labeled "US" and "Metric" at the top for users to
switch between measurement systems, with the currently selected system highlighted in blue.
Each ingredient is listed in outlined stacks, with the ingredient name in bold on the left and the
measurement amount on the right. Beneath this list, a large button labeled "Search Ingredients"
opens the Product Search view (details provided in the subsequent section) below it, offering
users seamless access like that from the Navigation sidebar. The instructions tab follows a
similar format, presenting steps in outlined stacks with the step number on the left in large text
and the description on the right. Finally, the others tab displays applicable diets in a stack, with

each diet listed vertically and separated by dividers. The nutritional information stack is
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positioned directly below, with each nutrient highlighted in bold on the left and its corresponding
amount on the right, also separated by dividers.

When accessing the Recipe Detail view, the initializer requires a passed-in recipe
structure to load the required information. Within this initializer, Mealify sets the current serving
size to the original amount provided by the recipe, and the system checks if the recipe exists in
the user defaults saved recipe list. If it does, the application fills in the saved heart icon. When
the user opts to save a recipe, Mealify triggers a save function that encodes the recipe structure
into JSON and stores it in the user’s defaults saved recipe structure list. Depending on the user's
desired ingredient measuring systems and serving size, the corresponding ingredient amounts are
extracted from the recipe structure, which stores both US and Metric measurements. The system
then divides these amounts by the original serving size to obtain the unit amount and then
multiplies them by the selected serving size set by the serving size slider. When the user taps on
the "Search Products" button in the ingredients tab, the Product Search view is summoned with a
true boolean argument, indicating that the view opens as a child view. This action disables
certain features, such as the toolbar icon. Additionally, the frame for this view adjusts to a larger

size, specifically when opened from the Recipe Detail view.
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Product Search

Product Search Product Search Product Search

Q Q  Egos (> Q  Egos [

( ) Simple Truth

~ Organic™ Cage
Loading... %=X% Freelarge Brown $4.99
Eggs

Vital Farms®
— Pasture-Raised $6.99
Large Brown Eggs

Kroger® Grade AA
e Large Cage Free $2.59
White Eggs )

Kroger® Cage Free
fmw Large White Eggs ~ $3.79

Figure 19, 20, and 21: Product Search view User Interface

These three images follow the chronological order use of the Product Search. Figure 19 is the
initial view, prior to any search. Figure 20 shows the loading animation when the user prompts a

search. Figure 21 shows the results for an example search.

The Product Search feature serves to locate ingredients for recipes at nearby Kroger
locations, allowing users to check availability and pricing. Users can access this feature through
the Navigation sidebar or directly from the ingredients list in the Recipe Detail view. Users
determine the Kroger location used for the search in the Settings view. Currently a work in
progress, this view offers a glimpse of its future potential. Mealify currently has active
applications for other grocery APIs like Walmart. Once Mealify integrates multiple grocery
APIs, it will provide real-time price comparisons for products available at nearby stores and offer

a price per serving for each recipe.

29



The interface of the Product Search mirrors that of the Recipe Search. It begins with a
title displayed above, followed by a search bar featuring a text field enclosed in a cornered
rectangle, a search symbol, and a clear button. After initiating a search, the loading progress
indicator appears, followed by the resulting products displayed in a list of stacks containing
product images, descriptions, sizing, and pricing.

In the background, when a search term is submitted, Mealify calls a function that takes
the search term and user data to make a GET API call to Kroger’s product search. The user data,
holding the desired location ID, serves as a function parameter. The API call follows a similar
process to other API calls in Mealify: the search term is appended to the base URL query and
then executed. The function decodes the JSON response from the API into defined product
structures before passing them back to the Product Search view for display. However, the JSON
response does not include product images, only URLSs to access them. Therefore, when
displaying the products, Mealify accesses the images via URL and converts the response to a Ul

Image via initiation of a URL session.
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Settings

=) =)

Settings Settings

Set desired Kroger location @ Set desired Kroger location @

Desired Kroger Location

This action allows you to set your preferred

Kroger location. The product search

obtains products from the corresponding .
No locations found selected location. In order to use this Selected Location:

feature, a location needs to be selected. Fred Meyer - East Salem

Product availibility and pricing may differ

based on location.

Fred Meyer - West Eugene
3333 W 11Th Ave

Fred Meyer - Springfield

Fred Meyer - Santa Clara

Figure 22, 23, and 24: Settings view User Interface

Figure 22 is the initial Settings view, prior to any location set. Figure 23 is the popover
explanation for the set desired Kroger location setting. Figure 24 are example results for an

inputted zip code.

The Settings view currently houses the location setting for Kroger product search. It
displays the currently selected location if the user has already set one. To set or change the
location, users input a 5-digit zip code into the provided field, and upon tapping the search
button, nearby Kroger locations to that zip code will appear. Users can select an option from the
list to set the location. This one setting is made separate from the other with the anticipation of
further expansion. The Settings view will accommodate various upcoming settings, from user

profiles and preferences to future options.
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On the frontend, the Settings view adheres to the standard format: a blue bolded title at
the top, followed by a divider, and then the location setting displayed in a rounded stack with a
subtle shadow effect. On top of this stack, the setting title accompanies a blue question icon.
Tapping this icon opens a popover explaining the setting's functionality. To close the popover,
users tap the blue close button and return to the Settings view. Below the setting title, a text field
for entering the zip code and a search button are available. If the user has a set location, the view
displays its name and address after the "Selected location:" text; otherwise, it shows "No
Locations Found." After inputting a 5-digit zip code, a list view appears below, displaying
nearby locations, and selecting one updates the selected location text.

When users enter a zip code in the text field, the system invokes a function to retrieve the
location. This function validates the zip code before making an API call with the appended zip
code query. The function decodes the resulting JSON into a list of location structures and then
returns this list to the Settings view for display in the list view. When the user taps on a

respective location, the system saves the corresponding location ID to the user defaults.
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Discussion

To assess Mealify's effectiveness in meeting user needs, we will conduct a comparative
case study with other notable meal planning and recipe search apps previously mentioned in the
background section. This study will simulate a typical user scenario that aligns with Mealify's
target audience. The assessment will commence with app initialization, progressing to recipe
discovery via search terms, filters, and recipe quality assessment. Subsequently, we will navigate
through the steps of obtaining the groceries, following recipe instructions, monitoring nutrient
intake, and addressing any other potential edge cases. We will analyze and compare the support
provided by each app during these stages, offering valuable insights into Mealify's performance
during its initial iteration. This comparative analysis serves as a crucial milestone for Mealify,
illuminating both areas of success and improvement. Furthermore, it offers predictive insights
into Mealify's potential market performance if launched in its current state.

The desired recipe and filtering constraints will be uniform for all apps. The criteria
include an affordable gluten-free burrito bowl with a maximum preparation time of 40 minutes.
It should contain chicken breasts, quinoa, and cilantro and exclude white rice and spinach. Also,
the recipe must not exceed 50 grams of carbohydrates, should have at least 30 grams of protein,

and a maximum of 60 milligrams of cholesterol.
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Mealime

{ Back X Q <}
Pick your diet Build a meal plan o vou
Classic S — Most Popular See Al Favorites Your Recipes To Try
¥ w 4
5 B +) | SUGGESTIONS
Low Carb » . \ L
t ‘ j‘ ' Most Popular Recently Created
Keto 4 ¥ l Top Rated Quick & Easy Budget-Friendly
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o Breakfast Dessert Lunch-Friendly
Flexitarian
- 4
Korean-Style Beef Rice Spicy Peruvian Roast Ci CUISINES
Paleo Bow! with Cucumbers Chicken with Sweet wo R o o
Potatoes & Cilantro-Fet... S| Asiar American taliar Tex-Mex
Vegetarian Italian-American Thai Mexican
) Recently Created See All Indian Greek Middle Eastern
Pescatarian o » .
Vegan CALORIES UNDER PRO
500 550 600 650 700
QIWJEIR|TIYJUJIJO]P
Prosciutto-Wrapped Asian Pork Stir-Fry with Vi AlS E F]G|H i KL
Chicken with Spicy Pineapple, Bok Choy & Bi .
Spaghetti Squash "Aglio... Coconut Rice bl { Y Z X C V B N M @ﬁ

23 J space

RECOMMENDED PLANS )
Perfect plans,
customized for you. o
\ D i
Figure 25, 26, and 27: Mealime use case User Interface Part I

®
(=)

These three images show a glimpse of the first few steps when completing the use case in
Mealime. Figure 25 is one of the prompted questions when initially launching the app. Figure 26
is the starting view when building a meal plan. Figure 27 is the starting view when completing a

search.
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Cookware Ingredients Instructions . .
Cookware Ingredients Instructions

< Burrito bowl quinoa <

chicken or vegetable broth 32floz . . .
In a medium saucepan, combine quinoa and
ants . — broth; bring to a boil. Reduce heat to a
il smatbunen simmer, cover, and cook 15 minutes. Remove
from heat and let stand, covered, 5 minutes.
frozen corn Tcup 1% cups quinoa
24 fl oz (3 cups) chicken or vegetable broth
Quinoa Burrito Bowls with  Veggie Burrito Bowl with garlic 2 cloves
Fresh Strawberry Salsa Salsa, Guacamole &
Cheddar

Drain and rinse the beans in a colander; set
aside to drain further.

2 (15 oz) cans pinto beans

jalapefio pepper

B3 ‘ \\:}\ P

limes 2
pinto beans 2 (15 0z) cans Wash and dry the fresh produce.
1(16 oz) pkg strawberries
. 1v 1jalapefo pepper
L 2 Cups 1 small bunch cilantro
2 limes
1
Cheesy Beef & Cilantro- Cauliflower Rice Burrito shallot
Lime Cauliflower Rice Bowl with Steak, Peppers, peel and Il di )
i g ‘eel and small dice onions.
Burrito Bowl Guacamole & Cheese strawberries 1(16 07) pkg C
2 medium yellow onions
yellow onions 2 medium
Preheat a large skillet over medium-high heat.
chili powder

Peel and mince the garlic.
crushed red pepper )
2 cloves garlic

b ay .
4 servings v Add to meal plan 4 servings v Add to meal plan
Steak Burrito Bowl with Tofu Burrito Bowl with

Cilantro-Lime Rice & Pico  Cilantro-Lime Rice & Pico
de Gallo e — T

Figure 28, 29, and 30: Mealime Use Case User Interface Part 11

These three images show a glimpse of the next few steps when completing the use case in
Mealime. Figure 28 are the results for the use case search. Figure 29 is the ingredient list for the

selected recipe. Figure 30 is the step-by-step instructions for the selected recipe.



1 wo & Shop ngredients

Groceries 1smal burch lantro
In a medium saucepan, . @ cione, #
combine quinoa and O lime , 1+ soo
broth; bring to a boil. you need 1 Swap
Reduce heat to a simmer, ~ © stawberies (16 02) pkg
cover, and cook 15 O garlic o g ;‘r“cg'
minutes. Remove from O shalit 1 5067 each
heat and let stand, 1  + so&7
covered, 5 minutes. O yellow onion 2 medium you need % e
* 1%cups quinoa O ialapefio pepper
M 1jalapefio pepper
 ogetatlebromn O cionio el (o -
15 minutes » 5 minutes » BAKING & SPICES 1 + $0.32
O chili powder i S
O crushed red pepper 2lime
o Large Limes
(O cumin, ground $0.69 each .

(O oregano, dried ° = 2 + $138
= “ - i \ ®
= ) ORDER
iing & =l 8 - $15.%

- Meal Plan Favorites Settings

1 shallot

Figure 31, 32, and 33: Mealime Use Case User Interface Part III

These three images show a glimpse of the final steps when completing the use case in Mealime.
Figure 31 is the first instruction step in the cooking mode. Figure 32 is the grocery list created

from the meal plan. Figure 33 is the grocery cart for the selected grocery store.

Mealime was the first app tested in this study and overall performed well for this scenario
as it caters to a similar audience as Mealify. Upon startup, Mealime provides app descriptions
and prompts users with questions for customization. For this scenario, preferences included a
classic diet, gluten allergy, no dislikes, and four servings per meal. This approach of setting
constraints at the outset is logical for personalization. However, adjustments to preferences such
as dislikes require navigating to a different view than the search function. After setup and
account creation, I initiated the recipe search by accessing the meal plan page, starting a plan,
and selecting the search icon. Due to filtering features being exclusive to pro members, only

gluten-allergen filters were available. Hence, finding a suitable recipe depended entirely on
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manually inspecting ingredient lists. Similarly, nutrient information and ingredient exclusions
were limited to pro membership. Among the free recipes, the closest match was a quinoa burrito
bowl lacking chicken and featuring a strawberry salsa, which failed to meet the protein
requirement. To help acquire ingredients, users can add them to a grocery list within Mealime
and link a grocery store account for streamlined purchasing. This aspect of the process was
efficient and straightforward. Following ingredient acquisition, the user can follow cooking
instructions using Mealime's detailed steps and cooking view with timers, simplifying the
process. However, tracking nutrient information requires manual calculation, as pro membership
is necessary to access this feature. The main challenge of this use case in Mealime lies in recipe
searching, with no options meeting all constraints and limited access to filters. Despite this,
Mealime excelled in grocery shopping and cooking instructions, emphasizing the importance of

these aspects in the process.
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Intent

Your goals

What can we help you accomplish? We'll personalize our
recommendations based on your goals.

Lose weight

Hit my macros

Eat healthy

Gain weight

Save time

Meal prep every week

Spend less money

Eat out less

Q, Burrito Bow!

Any recipe length v

Bean and Cheese
Burrito Bow!
v

Squash Breakfast
Burrito Bowl

Figure 34, 35, and 36: Intent Use Case User Interface Part I

Cancel

L ) C

o

-

Bean and Cheese
Burrito Bowl

1008

YIELD 4 servings

TIME 25 minutes

@ Edit recipe [ Add note

Ingredients
1cup
2 cups
1%z 15.5 0z cans
Va tsp
Vs tsp
1cup
1cup

IS

@ Nutrition Facts

Instructions

rice

water

black beans
ground cumin
garlic powder

salsa

shredded cheddar
green onions, sliced

1 Add rice and water to a pot. Bring to a boil, then
reduce heat to low and simmer covered for 15-18

minutes.

Touprice 2TOEETEOE

These three images show a glimpse of the first few steps when completing the use case in Intent.

Figure 34 is one of the prompted questions when initially launching the app. Figure 35 are the

search results for the use case. Figure 36 are the details for the selected recipe.
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up—os
2 cups water
1% 15.5 oz cans black beans
Yatsp ground cumin
Yatsp garlic powder
1cup salsa
1cup shredded cheddar
4 green onions, sliced

@ Nutrition Facts

Instructions

=

Add rice and water to a pot. Bring to a boil, then
reduce heat to low and simmer covered for 15-18
minutes.

lcuprice 2 cups water

N

Remove from heat and let sit, covered, for 5
minutes.

w

Meanwhile, heat a skillet over medium heat. Add
beans, cumin, and garlic powder and cook until
heated through, about 4-5 minutes, stirring
occasionally.

T4cansbeans  latspoumin Vs tsp garlic powder

»

To assemble, layer beans, salsa, cheddar, and rice
in a bowl. Top with green onions.

lcupsalsa  1cupcheddar 4 green onions

(1) Share recipe feedback

Groceries

™ Share © Shop

PRODUCE

O green onion
1

CANNED AND JARRED GOODS
0] black beans
2 15.5 oz can
INTERNATIONAL

O flour tortilla
1

O salsa S

Va cup (3 0z)
DAIRY AND EGGS

O shredded cheddar
loz

Show completed items

x ® Qo

Groceries

Figure 37, 38, and 39: Intent Use Case User Interface Part II

Cancel

Shop ingredients

Fred Meyer - North Salem

2855 Broadway St Ne
Salem, OR 97303

1 green onion
Green Onions, 1 ct
$0.99 each

® 1 @ so.99

% 15.5 oz can black beans
Kroger® Black Beans, 15.5 oz
$0.89 each

® 1 @ sose

1 flour tortilla

Mission Street Taco Flour Tortillas, 12

ct/ 1oz
$1.99 each

© 1 @ $199 200

Y cup salsa

Private Selection® Medium Restaurant

Style Salsa, 14 oz

$2.69 each

O 1 @ s2e9

1 0z shredded cheddar

v

S EDIT

These three images show the next few steps when completing the use case in Intent. Figure 37 are

the step-by-step instructions for the selected recipe. Figure 38 is the grocery list for the selected

recipe. Figure 39 is the converted shopping list when sending the grocery list over to a third-party

grocery app.
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Bean and Cheese Burrito Bowl

per serving

Calories 417 cal
Net Carbs 559
Fiber 929
Protein 17949
Fat 10.2g
Sodium 863 mg

based on USDA estimates

Close

Figure 40: Intent Use Case User Interface Part III

This image is the last step when completing the use case in Intent and shows the nutritional

information for the selected recipe.

Intent, the other app evaluated in this scenario, delivered a performance like Mealime,
with some slight distinctions. Upon opening the app, the app prompts users with questions
regarding goals, nutritional preferences, diets, intended meals to prepare, restrictions, food
dislikes, grocery shopping preferences, and more. For this scenario, I set the goals to try new
recipes, the diet to be balanced, meals to lunch and dinner, and restrictions to gluten. To initiate
the recipe search, I navigated to the recipe tab via the navigation menu, entered the search term
"burrito bowl," and disregarded the only available free filter, which was preparation time, since
the only two options were 15 and 30 minutes maximum. The search results were disappointing,
with only two options for a burrito bowl, the better of which was the beans and cheese burrito

bowl. While the cooking time met the scenario requirement, the ingredients lacked chicken
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breast, quinoa, or cilantro. Intent offers limited nutritional information for each recipe; based on
the provided information, this recipe contained insufficient protein and excessive carbohydrates.
After manually calculating the cholesterol, it met the requirement. To obtain the grocery lists,
Intent requires users to add a recipe to a meal plan. Once the user confirms the meal plan, it
prompts for ingredients the user might already have and then generates a bulleted grocery list
organized into sections such as produce, canned goods, international items, and dairy. Users can
also link to a nearby grocery store account, generating a list of ingredients with the store's
products and pricing for easy purchasing. This feature closely resembles Mealime's, and the
organized bulleted grocery list simplifies in-store shopping. For recipe preparation, instructions
are listed on the same page as the recipe information, displaying ingredient amounts for each
step. These steps are overall straightforward and succinct. The final step in this scenario is
nutrient tracking. While Intent provides select nutrient counts such as calories, net carbs, fiber,
protein, fat, and sodium, users must manually calculate other nutrient amounts. From these
observations, Intent showed weaknesses in finding the desired recipe due to limited variety and
filtering options. It also lacked comprehensive nutrient information for each recipe. However,
Intent offered the best experience among the three apps in terms of grocery list features,

organization, streamlined third-party app integration, and solid step-by-step instructions.
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Mealify

Recipe Search

Enter ingredients to exclude

[ Q,  surrito Bowl

Enter ingredients to include

Enter ingredients to exclude

Clear Apply Clear

Figure 41, 42, and 43: Mealify Use Case User Interface Part [

These three images show a glimpse of the first few steps when completing the use case in Mealify.
Figure 41 is the initial Recipe Search view with the use case search term. Figures 42 and 43 shows

the applied filtering constraints to the search.
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Recipe Search

l Q Burrito bowl

Burrito Bowl
urrito Bo v

35 minutes 6 servings
Overview Ingredients Instructions Other

Forget going out to eat or ordering takeout
every time you crave Mexican food. Try
making Burrito Bowl at home. One serving
contains 488 calories, 31g of protein, and
20g of fat. For $3.4 per serving, you get a
main course that serves 6. It is brought to
you by Well Plated. Head to the store and
pick up corn ), pepper, ground chili powder,
and a few other things to make it today. It is
a good option if you're following a gluten
free diet. 1 person has tried and liked this
recipe. From preparation to the plate, this
recipe takes roughly 35 minutes. Overall,
this recipe earns an improvable
spoonacular score of 0%. Burrito Bowl,

Burrito Bowl, and Burrito Bowl are very
Clear Apply similar to this recipe.

Figure 44, 45, and 46: Mealify Use Case User Interface Part 11

These three images show a glimpse of the next few steps when completing the use case in Mealify.
Figure 44 is the last search filtering constraint applied. Figure 45 is the search result after applying

the filters. Figure 46 is the overview summary for the selected recipe.
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v.2Zsps plack pepper
1.0 serving diced avocado
1.0 serving shredded cheese

1.0 serving sour plain non-fat greek yogurt

1.0 serving salsa

Search Ingredients

Product Search

Q  Avocado (-]

- AvoLauw  weeew

Kroger®
Mini Avocados $4.99

a Qma.nis_

—~ . an An

Burrito Bowl v

35 minutes 6 servings
Overview Ingredients Instructions Other

1 Place the chicken breasts on a
cutting board with some space
between and cover with a large
piece of plastic wrap. With a mallet,
lightly pound the meat to an even
thickness so.

2 Place in a shallow dish.

3 Top the chicken with the olive oil,
salt, pepper, lime zest, and lime
juice. Rub and turn to coat.

/] letrestat least 15 minutes while
you prep the other ingredients or
refrigerate for up to 8 hours (let
stand at room temperature at least
10 minutes prior to cooking).
Preheat an outdoor grill or indoor
grill pan to medium high (about 425
to 450°F).

5 Place the red onion in a small bowl
and coverwithewater-{this takes off

Figure 47, 48, and 49: Mealify Use Case User Interface Part III

Diets

Gluten Free

)
1

Nutritional Info Per Serving

Calories

Fat

Saturated Fat

Carbohydrates

Net Carbohydrates

Sugar

Cholesterol

Sodium

Protein

These three images show a glimpse of the final steps when completing the use case in Mealify.

Figure 47 shows part of the ingredients list with a search for one of the products. Figure 48 are the

step-by-step instructions for the selected recipe. Figure 49 is the other tab for the recipe, which

shows the applicable diets and nutritional information.

Regarding Mealify, it excelled in areas aligned with the specific use case while

44

adequately addressing other aspects of the process. Upon the initial launch of Mealify, there are
no setup questions or account creation; instead, users are taken directly to the landing page. To
access the recipe search tab, I opened the navigation sidebar and navigated to this view. Entering
the search term "burrito bowl" in the search bar, I opened the filters to apply all the required
constraints. Upon running the search, one recipe titled "Burrito Bowl" appeared. This recipe
provides a summary overview, including details such as the $3.40 price per serving and other

enticing information. This recipe met all the use case requirements as the preparation time is 35



minutes, the ingredient list includes chicken breasts, quinoa, and cilantro, and excludes white
rice and spinach. Moreover, the recipe nutrient amounts indicate 47¢g of carbohydrates, 31g of
protein, and 54g of cholesterol per serving. Therefore, Mealify offers an advanced method to
search for precise recipes while providing access to a variety of options that meet user needs. To
view the list of ingredients, I tapped on the ingredients tab, where there is also an extendable
product search to locate ingredients at nearby Kroger locations. For each required product, I
found all the matches at my nearby Fred Meyer with their real-time prices. However, there was
no way to keep a checklist of the ingredients in Mealify or an option to transfer the list to my
Fred Meyer app, so I completed this part of the process manually outside of the app. When time
for cooking, the instructions are listed under the corresponding tab and are easy to follow, with
each step listed from top to bottom. Unlike the other two apps, Mealify did not show ingredient
amounts at each step. To see the amounts, the user must switch between tabs. To keep track of
the nutrient levels in the recipe, Mealify offers a comprehensive list in the other tab that includes
all the necessary nutrients I may need to monitor.

Overall, Mealify stood out as the most adept at providing recipes that align with the
specific constraints of the user's needs. However, the other competitor apps highlighted areas for
improvement to further enhance Mealify's instructions, grocery shopping experience, and user
preference features. Despite this, considering the time and effort invested in each aspect of

Mealify, its performance at every step of the use case met expectations.
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Conclusion

In its present state, Mealify represents an innovative solution tailored to meet the needs of
individuals seeking assistance in meal planning and recipe searching. It offers users the ability to
discover precisely the recipes they desire within their budgetary constraints. Drawing from
Mealify's developmental structure and its comparative performance with similar 10S apps in the
market, it can be deduced that the current progress aligns with the established standards within
this domain. This progress also serves as the foundation for the integration of groundbreaking
future functionalities.

When it comes to advancing current practices in Mealify, API usage remains at the
forefront. The backend logic allows for future integration of a recipe API that offers a wider
variety in recipe options and a multitude of other grocery APIs that are available to developers.
These incremental changes will enhance the current functionalities of Mealify immensely.

Looking ahead, Mealify’s trajectory offers numerous avenues for improvement. It is best
to focus on test cases for the current functionalities. Implementing extensive test cases ensures
stability and reliability when further modifying code. Then, price per serving with real time
grocery API pricing is the next priority since Mealify holds most of the data needed for this
feature. Moreover, offering flexible sorting options for recipes and products boosts the usability
of the recipe and product searches. Expanding Mealify’s capability to include comprehensive
meal and grocery planning features promotes better meal organization and preparation. The
introduction of user profiles facilitates personalization and cross-device access. By considering
these potential directions in subsequent versions, Mealify is poised to meet the evolving needs of
its users, solidifying its position as one of the leading meal planning and recipe search apps in the

marketplace.
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