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PREFACE

This document is about a project named “Design and Development of an Integrated Case
and Law Firm Management System”. This project has been created for my lecture named
“Graduation Thesis”. Since the topic of legal technology and law firm management is
interesting, [ wanted to choose this subject. Also, this topic is related to mathematics, such
as the application of scheduling algorithms, relational data modelling and user interface
design. Since law firm management is a subject that contains many details, it has been
treated generically in this project. The most fundamental modules — Client Management,
Case Tracking and Hearing Calendar — have been created. I think that this study has
made a significant contribution to my professional life.

I present my gratitudes to my thesis advisor Asst. Prof. Birol ASLANYUREK for his
advice and for being supportive throughout this study, to the lawyers and law firm
employees who shared their daily workflow and pain points with me during the
requirement gathering phase, to my colleagues who helped me test the application and
provided valuable feedback, and lastly to my family for their continuous support.

Osman Bahadir AVCI, 2026



ABSTRACT

The goal of the project is the simplification of law firm operations, time saving for
lawyers and reducing administrative overhead inside the office. Users are lawyers,
paralegals and assistants of small or medium sized law firms who have basic level of
technical knowledge about web applications. A typical situation in which the application
will be used is when a lawyer wants to record a new client, follow the status of an ongoing
case, or check the calendar for an upcoming hearing, all from a single integrated platform.

In this study, some brief information about “Design and Development of an Integrated
Case and Law Firm Management System” is given. In the first chapter, there is an
introduction to this topic. In the second chapter, there is an overview of “Next.js”, “Go”
and “PostgreSQL”, which are used to build the user interface, the backend services and
the database of the system. In the third chapter, details about the project and the system
are explained. In addition, this chapter describes how some discussions with practising
lawyers were carried out and how the application design and the user interface were
created according to these discussions. In this chapter, the design of the user interface
consists of five parts named “Database”, “Login and Authentication”, “Client
Management”, “Case Tracking” and “Hearing Calendar”. All details about these five
parts are given in this document. Finally, in the third chapter, some information about the
“Implementation” of the system and a “Scheme” of the system are given for easy
understanding of the system.



OZET

Bu projenin amaci, hukuk biirosu operasyonlarinin basitlestirilmesi, avukatlar i¢cin zaman
tasarrufu saglanmasi ve biiro igindeki idari is yiikiinlin azaltilmasidir. Sistemin
kullanicilari, web uygulamalar1 hakkinda temel diizeyde teknik bilgiye sahip olan kiiciik
ve orta Olgekli hukuk biirolarindaki avukatlar, avukat yardimcilar1 ve asistanlardir.
Uygulamanin kullanilacag tipik bir durum, bir avukatin yeni bir miivekkil kaydetmek,
devam eden bir davanin durumunu takip etmek veya yaklasan bir durugsma i¢in takvimi
kontrol etmek istemesi ve tiim bunlarn tek bir entegre platform iizerinden
gergeklestirmesidir.

Bu calismada, "Entegre Dava ve Hukuk Biirosu Yonetim Sistemi Tasarimi ve
Gelistirilmesi" hakkinda ozet bilgiler verilmistir. Birinci bdliimde konuya giris
yapilmustir. Ikinci béliimde, sistemin kullanici arayiiziinii, arka ug (backend) servislerini
ve veritabanim1 olusturmak i¢in kullanmilan "Nextjs", "Go" ve "PostgreSQL"
teknolojilerine genel bir bakis sunulmustur. Ugiincii béliimde, proje ve sistem hakkinda
ayrintilar agiklanmistir. Ayrica bu boliimde, uygulamada calisan avukatlarla yapilan
goriismelerin nasil gergeklestirildigi ve uygulama tasarimi ile kullanici arayliziiniin bu
gorlismeler dogrultusunda nasil olusturuldugu anlatilmistir. Bu boélimde kullanici
araylizii tasarimi; "Veritaban1", "Giris ve Kimlik Dogrulama", "Miivekkil Yonetimi",
"Dava Takibi" ve "Durusma Takvimi" olarak adlandirilan bes boliimden olusmaktadir.
Bu bes boliime iligkin tiim ayrintilar bu dokiimanda verilmistir. Son olarak ii¢lincii
boliimde, sistemin kolay anlasilabilmesi igin  sistemin  "Gergeklestirimi
(Implementation)" hakkinda bazi bilgiler ve sistemin bir "Semas1" sunulmustur.



1. INTRODUCTION

There are some key values for the project. Key values for the law firm are “lower
administrative overhead”, “better organisation of cases and clients”, and “avoidance of
missed hearings and deadlines”. Also there are some key values for the lawyers
themselves, these are “time saving” and “simplification of daily workflow”. These words
show some directions in the whole project.

1.1. Existing Solutions

In Turkey, the most widely known and the most widely used solution related to legal
procedures is UYAP (the National Judiciary Informatics System, “Ulusal Yargi Agi
Bilisim Sistemi”’). UYAP is an information system created by the Turkish Ministry of
Justice for the purpose of carrying out judicial services in an electronic environment, and
it has been gradually deployed across the country since the early 2000s [1]. Today UY AP
is in operation in all judicial units of the Ministry of Justice, and judicial, administrative
and audit activities are conducted electronically through this system [2]. Lawyers interact
with UY AP mainly through a dedicated portal, the UY AP Lawyer Portal (“UYAP Avukat
Portalr), which can only be accessed by holders of a valid bar association certificate.
Through this portal, lawyers can perform many operations such as filing civil, criminal
and enforcement cases, submitting petitions, examining files in which they are a party,
sending documents, paying court fees and expenses, and querying the status of cases [3].
A figure showing an example of an existing solution is given as below.

Ana Sayfa | Yardm | Tletisim | Givenli Cikis

\ R i AVUKAT BILGI SISTEMI (v 3.30)
"ULUSAL YARGI AGI BILISIM SISTEM Sayin Av. 0ZGUR ERALP

Tarih : Persembe | 25 Nisan 2013 | 13:21:07

+ UYAP Bilgilerim | Ana Sayfa Tam iglem Tarihi igtemler Dosya Safahat IBAN | lletigim
Adres ve lletigim Bilgilerim
Banka IBAN Bilgilerim
iglemlerim T.C Kimlik No Adi Soyadi Baba Adi Ana Adi Dogum Yeri Dogum Tarihi
+Dosyalanm

+ Safahat

UYAP'a Kayith Kigisel Bilgileriniz

19306990052 OZGUR ERALP OSMAN AYSE ANKARA 21/06/1975

+Diger Dosyalar

Durugmalanm G Lt SN, L i Veldl Tipi Eposta

+ E-dava ve E-takip A¢ ANKARA BAROSU 15229 53735 19306990052 BARO avukat@ozgureralp.av.tr
Vekalet/ Cevap Dilekcesi

SMS iglemlerim UYAP'a kayith olan bilgileriniz bagh oldudunuz Baro ve Adalet isyonlan tarafindan guncelle dir.

+ Ucretlendirme

E-Mazeret UYAP'a Kayith Adres Bilgileriniz

Program Yukleme

istek ve Oneri L] Tige Adres PostaKodu  Tel CepTel Faks
+LINKLER ANKARA CANKAYA G.M.K BULVARI NO:39/24 MALTEPE 06680 03122313264 05323533584 03122312077

UYAP'a kayith olan adres bilgileriniz bagh oldugunuz Baro ve Adalet Komisyonlan tarafindan guncellenebilmektedir,
UYAP'a kayith olan adres bilgilerinizi UYAP Avukat Portal Gzerinden sistem giveniigi nedeniyle bir yil igerisinde 2 defa guncelleyebilirsiniz.

iletigim Bilgilerini Gancelle

Figure 1.1 Existing Solution — UYAP Lawyer Portal (“UYAP Avukat Portalt”) [3]



Although UYAP is an indispensable tool for any practising lawyer in Turkey, when its
scope is examined from the point of view of an individual law firm, several shortcomings
appear. UYAP is, first of all, a court-side system: its main purpose is to digitise the
workflow inside courts, prosecution offices and enforcement directorates, and to integrate
them with external public institutions such as MERNIS, TAKBIS, POLNET and PTT [4].
It is not designed as an internal management tool of a private law firm. As a result, it does
not offer features such as managing the firm’s own client database with detailed contact
information and notes, organising tasks among the lawyers and the assistants of the same
office, or keeping a private internal calendar that combines hearings with non-judicial
appointments.

Moreover, UY AP must be accessed with an electronic signature (e-imza) or a mobile
signature, and the editor used for preparing documents (UY AP Editor) is a separate Java-
based desktop application [5]. This means that, in daily practice, lawyers usually keep
their own client list in a spreadsheet and their hearings in a personal calendar, while only
court-related operations are performed through UY AP. The aim of the present project is
therefore not to replace UYAP but to complement it with a private, firm-level
management system that organises clients, cases and hearings in a single, modern web
interface, while UYAP remains the official channel for the communication with the
courts.

1.2. Study and Theory

For the project, “Next.js” (for the front-end), “Go” (for the backend services) and
“PostgreSQL” (for the relational database) were used. Next.js was chosen because it is
one of the most suitable frameworks for building modern, server-rendered React
applications with built-in routing and good performance. Moreover, Go was chosen
because it is a fast, statically typed language with excellent support for building scalable
HTTP APIs. PostgreSQL was preferred over a NoSQL solution because the data of a law
firm — clients, cases, hearings — has clear relationships, and a relational schema with
foreign keys gives strong consistency guarantees, which is desirable when dealing with
legal records. Some information about these technologies is given in the following.

Next.js: Next.js is an open-source React framework developed by Vercel. It provides
features such as file-based routing, server-side rendering (SSR), static site generation
(SSG), API routes, image optimisation, incremental static regeneration and built-in
TypeScript support [7]. On top of React's component model, Next.js offers additional
features that enhance productivity when building production-ready web applications,
such as:

» A flexible file-based routing system using the App Router
* Server Components and client Components separation

* A unified environment for building both frontend pages and backend API
endpoints

* Fast Refresh for instant feedback during development



* Built-in optimisation for images, fonts and scripts
* First-class TypeScript support

Go: Go (also known as Golang) is an open-source programming language designed at
Google. It is well known for its simplicity, strong concurrency model based on goroutines,
and very fast compilation times. For this project, Go is used to implement the REST API
layer between the Next.js frontend and the PostgreSQL database, exposing endpoints for
authentication, client management, case management and the hearing calendar [9].

PostgreSQL: PostgreSQL is a powerful, open-source object-relational database system.
It supports advanced data types, indexing strategies and full ACID compliance. The data
of the application — users, clients, cases and hearings — is stored in normalised tables
connected to each other through foreign-key relationships, which makes it possible to
enforce referential integrity at the database level [8].



2. AN OVERVIEW OF NEXT.JS, GO AND POSTGRESQL

For this application or system, basically three technologies were used. The first is
“Next.js” for designing the user interface and the navigation logic of the application; the
second is “Go” for the backend REST API that contains the business logic; the third is
“PostgreSQL” for storing all data in a relational and consistent way. In the following parts
“2.17,%2.2” and “2.3”, some brief information is given about these three technologies.

2.1. Next.js

Next.js is the React framework that has been used for the front-end side of this project. It
is built on top of React and provides production-grade features out of the box [7]. On top
of React's powerful component model and developer tools, Next.js offers even more
features that enhance productivity when building modern web apps, such as:

* A flexible file-system based routing using the App Router
* Server-Side Rendering and Static Site Generation

* API routes and middleware that run on the same project

» Fast Refresh to push changes to the running app instantly
» Image, font and script optimisation built-in

» Extensive support for TypeScript and ESLint

*  Built-in support for environment variables and deployment to Vercel or any
Node.js host [7]

2.1.1. Project Structure

Each project in Next.js contains one or more route segments organised under the “app”
directory, together with shared resources. Types of folders include:

» Page and layout folders under app/
* Reusable components under components/

+ Utility libraries under lib/
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Figure 2.1 The Project Files in a Next.js Application

By default, the project is organised by routes to provide quick access to the application's
key files. The App Router maps each folder under “app” to a URL segment, which makes
the relationship between the directory tree and the live URLs easy to follow [9].

All build configuration files are visible at the top level under the project root and each
Next.js project contains the following folders:

» app: Contains route segments, layouts, pages and route handlers.
* components: Contains reusable React components shared across pages.

» lib: Contains utility code such as API clients, validation schemas and
authentication helpers.

* public: Contains static assets such as images, icons and fonts [9].

The Next.js project structure on disk reflects this layout directly. To see the actual file
structure of the project, you can open the project folder in any IDE such as Visual Studio
Code or WebStorm [7].

You can also customise the view of the project files to focus on specific aspects of your
application development. For example, when an error occurs, the development server
displays an error overlay containing links to the source files containing any recognised
type or runtime errors, such as a missing prop in a component [7].



2.1.2. The User Interface

The Next.js development environment is made up of several logical areas identified in
the following figure.

0

k page.tsx — VS Code e [ ] localhost:3000/dashboard/cases

Cases

v app

layout.tsx )
4 Searc

2024/123 — Smith vs. Doe — Open
¥ components

DataTable.tsx ) 2024/156 — Acme Ltd. — Pending

SearchBar.tsx ! ZERERL = G
* lib

api.ts ) 2023/998 — Doe vs. Roe — Closed

2024/201 — XYZ Corp. — Open

E TERMINAL — npm run dev

= main v 0 errors A 0 warnings TypeScript » UTF-8 + Ln 12

t DevT omponents

Figure 2.2 A Typical Next.js Development Window

1. The browser preview shows the rendered application, including hot module
replacement when code is saved.

2. The IDE editor window is where you create and modify React components and
TypeScript files.

The terminal runs the development server (npm run dev) and prints request logs.

4. The component tree (in React DevTools) gives access to props, state and
rendered hierarchy.

5. The status bar of the IDE displays the status of the project and any warnings or
messages [7].

You can organise the development environment to give yourself more screen space by
hiding or moving panels. You can also use keyboard shortcuts to access most IDE
features. At any time, you can search across your source code, components, route handlers
and elements of the user interface, by using the global search shortcut of your editor. This
can be very useful if, for example, you are trying to locate a particular component that
you have forgotten the name of [7].



2.2. Go (Backend)

Go is the language that has been used to implement the backend of this project. The
backend exposes a REST API that the Next.js frontend consumes via HTTP requests. All
business rules — such as “a hearing cannot be scheduled in the past” or “only the assigned
lawyer can edit a case” — live in the Go layer rather than in the frontend, which keeps
the system secure and consistent.

2.2.1. REST API Architecture

The Go backend is structured into five clearly separated layers. The route layer defines
all HTTP endpoints using Go’s standard “net/http” package with “http.ServeMux”. The
handler layer parses JSON requests and formats responses. The service layer enforces all
business rules. The repository layer defines interfaces for data access. The database layer
provides PostgreSQL implementations of those interfaces using the “pgx/v5” driver and
connection pooling via “pgxpool”. HTTP requests flow as follows: Router — Middleware
— Handler — Service — Repository — PostgreSQL. This separation improves code
readability, isolates responsibilities, and makes each layer independently testable. API
request and response models are defined in a dedicated “dto” package, keeping the
domain models decoupled from the external API contract. The project directory structure

99 C6y 9% 6y

reflects this layering directly: “internal/routes”, “internal/handlers”, “internal/services”,

“internal/repositories”, “internal/database”, and “internal/models” each map to a single
architectural layer.

2.2.2. Authentication and JWT

Authentication in the system is based on JSON Web Tokens (JWT), implemented using
the “github.com/golang-jwt/jwt/v5” library. When a user logs in successfully, the Go
backend signs a token containing the following claims: “user id”, “office id”, “role”,
“sub”, “iat”, and “exp”. For each subsequent request, the frontend attaches the token in
the “Authorization: Bearer” header, and an auth middleware validates it before passing
the request to the corresponding handler. The token expiry is configurable via the
“ACCESS _TOKEN TTL SECONDS” environment variable. User passwords are never
stored in plain text; they are hashed wusing the berypt algorithm via
“golang.org/x/crypto/berypt” before being stored in the database, and the bcrypt
comparison is performed at login time. The system also uses an office-based multi-
tenancy model in which the “office_id” claim carried inside the token is used to scope all
data queries to the user’s active office.

2.3. PostgreSQL

PostgreSQL is a relational database system that supports multiple platforms and is widely
used in production. All the data is stored in normalised tables and any change in the data
is committed transactionally, which means that either all related changes are applied or
none of them is. This allows building reliable, consistent applications easily with minimal
effort [8].



2.3.1. Relational Schema

The application database consists of eight core tables. The “offices” table represents law
firms or offices in the system. The “users” table stores all registered users. The
“office_users” table models the many-to-many membership relationship between users
and offices, storing the role (“owner”, “admin”, “lawyer”, “staff”’) and the active/inactive
status of each membership. The “office_invites” table stores time-limited, usage-counted
invitation codes for joining an office. The “clients”, “cases”, “tasks”, and “events” tables
hold the main domain entities, all of which are scoped to an office. Two PostgreSQL
extensions are used: “pgerypto” provides the “gen_random uuid()” function for UUID
generation, and “citext” enables case-insensitive comparison on email columns. All core
tables contain a “deleted at” column for soft-delete support; a record is considered active
when “deleted at IS NULL”. Partial indexes on this condition are defined in migration
files to maintain query performance. Migration files are stored in the “migrations”
directory and are run automatically on application startup using “golang-

migrate/migrate”. Below is an example of the relational schema.

2.3.2. CRUD Operations

Before getting into the application code, some basic information about performing CRUD
operations on the relational database should be known, because all these concepts have
to be combined together to build a meaningful application with PostgreSQL as backend.
In order to perform any operation on the database — whether it is read or write — you
need to obtain a connection to the database first [8]. The following pseudo-code gives a
reference to a PostgreSQL connection pool that can be reused across requests.



3. DESIGN AND DEVELOPMENT OF AN INTEGRATED CASE AND LAW
FIRM MANAGEMENT SYSTEM

For this project, firstly, some discussions have been made with practising lawyers and
law firm employees to understand the basic problems about case management, calendar
handling and the user interfaces of legal software. Then, according to these discussions,
some results appeared, and the user interfaces of this project have been created according
to these results. These discussions and their results are given below.

3.1. Discussions with Lawyers

In these discussions about the web application, the design of the layout and some ideas
have been examined. The main discussions were especially about the “Login and
Authentication”, “Client Management”, “Case Tracking” and “Hearing Calendar” parts
of the application. The reason is that, for the login part, the lawyer wants to log in or be
added to the firm without confusion. For client management, the lawyer wants to record
contact details, identification numbers and notes about the client in a single place. For
case tracking, it must be easy to see the current status of every active case, the assigned
lawyer and the next hearing date. For the calendar, missing a hearing date is one of the
worst things that can happen in a law office, so the system must show the upcoming
hearings of the next days very clearly.

In the application, there are three pages for the login part named “Login”, “Register” and
“Forgot Password?”, and there are three main modules for the daily workflow named
“Client Management”, “Case Tracking” and “Hearing Calendar”. Also, the lawyers want
to find a specific client or case quickly, just by typing a few characters. That is why a
global search bar has been added to the top navigation, present on every page.

3.2. Application Design

In the application, there are several pages. The first of them is the “Login” page. On this
page, a user can log in or register to the system by providing their email and password.
There is also a possibility for the user to set a new password if they have forgotten the old
one. Moreover, the application can remember the user thanks to the JWT token stored in
an HTTP-only cookie, which provides the user with the ability to be logged in
automatically when they return to the application. The second page is the “Dashboard”,
which gives a quick overview of the number of active cases, upcoming hearings of the
week and recently added clients. The third page is “Client Management”, where the user
can list, search, add, edit and archive clients of the firm. The next page is the “Case
Tracking” page. This page lists all cases of the firm with their court, file number, status
(open, pending, closed) and assigned lawyer; the user can click on a case to see its full
detail page. Then there is the “Hearing Calendar” page, where the user can see all
upcoming hearings in a monthly or weekly calendar view, add a new hearing for a specific
case, or mark a hearing as completed.



3.3. Design of User Interface

According to the discussions with lawyers in part 3.1 and according to part 3.2, several
user interfaces have been created. In this system, there are five parts for designing the
user interface, namely “Database”, “Login and Authentication”, “Client Management”,
“Case Tracking” and “Hearing Calendar”. Moreover, a fully custom server-side
authentication process based on JWT has been developed for the web application.

3.3.1. Database (PostgreSQL)

To keep records of offices, users, clients, cases, tasks and events, the system uses a
PostgreSQL relational database. PostgreSQL is a robust and ACID-compliant database
well suited for an application that handles legally sensitive information. A brief
explanation about PostgreSQL is given in part 2.3. The multi-tenancy isolation unit in the
database is the “office id” column. Every client, case, task and event record is linked to
an office, and the repository layer filters all queries by the calling user’s active office.
This design ensures that data belonging to one law firm is never visible to users of another
firm. A soft-delete strategy is used throughout: rather than physically removing records,
the application sets a “deleted at” timestamp, and partial indexes on “deleted at IS
NULL” keep read queries efficient. Also, a figure about this part is given below.

« I Tables (9)
3
m clients
B cvents
B office_invites
B office_users

B offices

B schema_migrations

B tasks

B UsSers

Figure 3.1 PostgreSQL Database for the Application

In the PostgreSQL database, each user can belong to multiple offices through the
“office_users” join table, which stores the role and membership status. Each office can
have multiple users. Clients, cases, tasks and events are all scoped to an office via a
foreign key. A case can be linked to a client and assigned to a user who is an active
member of the same office. Tasks can be linked to a case and carry a due date that is
surfaced in the unified calendar view. Events are standalone calendar entries that may



optionally be associated with a case. Hearing dates are stored directly on case records,
and all three sources — case hearing dates, task due dates, and calendar events — are
merged by the calendar module into a single chronological view. Foreign keys at the
database level guarantee referential integrity even if the application layer has a bug.

3.3.2. Login and Authentication

In the system, a user must complete the following steps before being able to access the
main application modules:

» User registers by providing their name, email, password and phone number. The
password is hashed with berypt before being stored.

» User completes onboarding by either creating a new office (becoming its
“owner”) or by joining an existing office using a time-limited invitation code
(joining as “staff”’). The onboarding operation runs inside a database transaction.

* User logs in with email and password. The backend verifies the berypt hash,
checks active office membership, and issues a signed JWT access token.

For the above steps, three API endpoints have been implemented: “POST /auth/register”,
“POST /auth/onboarding”, and “POST /auth/login”. The onboarding endpoint accepts
either an office creation payload or an invitation code, handling both flows. The “GET
/auth/me” endpoint returns the currently authenticated user’s information. A figure
showing the login and authentication screens of the application is given below.

Hos geldiniz

Ofisinizin tiim ig akisini tek platformda yonetin.

Figure 3.2 Login Part of the Application



3.3.3. Client Management

After login, the user is taken to the dashboard. From the side menu, the user can navigate
to the “Client Management” module. On this page, the user can see a paginated list of all
clients of the firm, search by name, national identifier or phone number, and click on a
client to see their detail page. The detail page contains contact information, identification
number, address, the list of cases that belong to the client, and a free-text notes area where
the lawyer can keep observations about the client. There are buttons for “New Client”,
“Edit Client” and “Archive Client”. The archive operation is preferred over delete, so that
historical data is preserved for legal reasons. A figure about this part is given below.
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Figure 3.3 Client Management Part of the Application
3.3.4. Case Tracking

This part is one of the most important parts of this application (or system). This part
consists of the case list and the case detail page. To allow lawyers to track their work, the
case list shows the file number, the related court, the case type (such as “civil”, “criminal”,
“administrative”, “enforcement”), the current status (open, pending, closed) and the
assigned lawyer. The list can be filtered by status, court and assigned lawyer. The user
clicks on a case to open its detail page. On the detail page, all information related to the
case is shown: client, opposite party, court, file number, case type, status, assigned
lawyer(s), upcoming hearings, attached documents and a chronological activity log. A
figure about this part is given below.
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Figure 3.4 Case Tracking Part of the Application

After a case is opened, the user can navigate from the side menu to add a new hearing or
change the status of the case to “closed” when the case is finalised.

3.3.5. Hearing Calendar

This part is the last part of the application. In the “Hearing Calendar”, the user can see
their upcoming hearings in a monthly view, a weekly view or as a list grouped by day.
Hearings of the current week are highlighted, and a hearing that is less than 24 hours away
triggers a colour change in the badge so that the lawyer is reminded visually. Clicking on
a hearing opens a small popup with the case file number, the court, the time, the courtroom
and a free-text note that can be edited. There are also two buttons named “Mark as
Completed” and “Postpone”. If the user presses “Postpone”, a small form opens where a
new date and time can be chosen, and the system asks for confirmation before saving.
After confirmation, the change is logged in the activity history of the related case so that
there is a permanent record. A figure about this part is given below.



Figure 3.5 Hearing Calendar Part of the Application
3.4. Implementation

For the project, three primary technologies have been used for the main layers of the
stack, complemented by several supporting libraries. These technologies and libraries are
listed below.

* Next.js for the front-end web application (authentication flows, dashboard,
client/case/task/event management modules)

* Go for the backend REST API, business logic, authentication, onboarding, and
the unified calendar module

* PostgreSQL for the relational database, with “pgx/v5” as the driver, “pgxpool”
for connection pooling, and “golang-migrate/migrate” for schema versioning

The backend also includes an auth middleware that validates JWT tokens and injects user
context into requests, a CORS middleware configurable via environment variables, a
request logging middleware that records method, path, status code, response size, remote
address, user agent and duration, and a recovery middleware that catches panics and
returns a “500 internal error” response instead of crashing. Graceful shutdown is
implemented by listening for “SIGINT” and “SIGTERM” signals. Configuration is
loaded entirely from environment variables, with “.env” file support via “godotenv’.
Structured logging is performed using Go’s built-in “log/slog” package. Also, an
organisation scheme for this application is given on the next page.



Login page
Reglster - forgot password

1 authenticated

Dashboard

Cases- hearings - clients overview

L N — N

Client Case Hearing
management tracking calendar

|
I —

Add client WView [edit Month view Postpone

Case detail
Hearlngs - tasks - activity log

|
1

Add [ edit hearing Add task Change status

Figure 3.6 Organization Scheme of the Project



4. CONCLUSION

In this study, the design and development of a backend system for an integrated case and
law firm management application is discussed. The system was implemented in Go with
a PostgreSQL database, following a layered architecture and a multi-tenant design.
Analysis of the implemented codebase yielded the following key results.

I. A layered backend architecture — route, handler, service, repository, and
database layers — was successfully implemented, cleanly separating concerns
and making the codebase maintainable.

II. JWT-based authentication with berypt password hashing and office-scoped
multi-tenancy isolation were implemented as core security features of the
system.

III. A unified calendar module was built that merges three domain sources — case
hearing dates, task due dates, and standalone calendar events — into a single
chronologically sorted view without requiring a dedicated calendar table.

IV. A soft-delete strategy with partial indexes was applied across all core tables,
preserving historical data for legal and audit purposes while maintaining query
performance.

V. Identified limitations include the absence of automated tests, incomplete role-
based access control at the endpoint level, missing update/delete endpoints for
several domain entities, and no Dockerfile or CI/CD pipeline.

VI. Security gaps such as the absence of rate limiting, brute-force protection on the
login endpoint, and the lack of a refresh-token mechanism were identified as
areas for future improvement.

VIL The project builds successfully with “go test ./...”, confirming that all
packages compile without errors. However, the absence of test files means this
result only validates compilation, not correctness.

In the project, the operational needs of law firms — managing clients, cases, tasks and
calendar events from a single backend service — have been addressed through a Go and
PostgreSQL stack built on layered architecture, JWT-based authentication, and office-
scoped multi-tenancy. The most distinctive design element is the unified calendar
module, which surfaces case hearing dates, task due dates, and standalone calendar events
through a single “GET /calendar” endpoint without requiring a dedicated calendar table.
The project is implemented using Next.js for the front-end, Go for the backend REST
API, and PostgreSQL for the database. Future work may include completing role-based
endpoint permissions for the “owner”, “admin”, “lawyer”, and “staff” roles, adding
update and delete endpoints for all domain entities, building a unit and integration test
suite with a containerised test database, adding Dockerfile and CI/CD pipeline support,
introducing rate limiting and refresh-token mechanisms, and configuring HTTP server
timeouts and request body size limits for production readiness.
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