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Professionally, I act as the Infrastructure and Support Team Leader at Esokia. I also develop games, APIs and websites during 
my free time.

I have authored a book on Unity, and have 
participated in numerous contests while 

contributing to Open Source.

Founder & Lead Developer - Kinesis API

"Nothing is Impossible" - Unknown

Kishan Takoordyal



WHAT I AM TRYING TO SOLVE?
Modern API development is fragmented and complex:

Multiple Tools
Separate systems for API logic, databases, 
CMS, user management, localization...

Slow Iteration
Backend changes require code compilation, 
testing, and redeployment

External Dependencies
Reliance on third-party databases creates 
deployment complexity and failure points

Steep Learning Curve
Teams need expertise across multiple 
technologies and frameworks

Configuration Hell
Coordinating dierent services, versions, 
and configurations



WHAT IS KINESIS API?
An all-in-one framework for building, managing, and scaling APIs

X Engine
Build complete APIs without writing backend 

code through an intuitive flow-based 
system. Design custom workflows using 
drag-and-drop blocks, processors, and 
conditional logic. Create complex data 

transformations, validation rules, and API 
integrations visually—then deploy instantly. 
Perfect for rapid prototyping and production 

systems alike.

Kinesis DB
A custom-built, high-performance 
ACID-compliant database engine developed 
from scratch in Rust. Features multiple 
storage engines (In-Memory, On-Disk, 
Hybrid), memory-mapped I/O for ultra-fast 
operations, and write-ahead logging for 
crash recovery. Zero external database 
dependencies means simplified deployment 
and reduced failure points.

Complete Tooling
Production-ready capabilities built-in: full 
content management system with 
Markdown blogging, multi-language 
localization with variable interpolation, 
role-based user authentication with 
2FA/OTP, media management, automated 
backups with compression, version control 
for all content, advanced search with 
custom query language, component 
analytics, ticketing system with email 
notifications, and interactive REPL for 
real-time testing.



Technology Stack
Backend

Core Framework:
● Rust - Memory-safe systems programming language
● Rocket - Type-safe, ergonomic web framework
● Tera - Powerful templating engine (Jinja2-inspired)

Database & Storage:
● Kinesis DB - Custom ACID-compliant embedded database
● Diesel ORM - Type-safe SQL query builder (for external DB support)
● Memory-mapped I/O - Ultra-fast data access

API & Integration:
● utoipa - OpenAPI documentation generation
● Lere - Email delivery system
● MaxMind GeoIP2 - Geographic IP lookup
● Serde - High-performance serialization

Infrastructure:
● Tokio - Async runtime for concurrent operations
● Cryptography libraries - bcrypt, JWT, 2FA/OTP
● Compression - gzip, tar for backups

Built for Performance & Safety

Frontend
Styling & UI:

● Tailwind CSS - Utility-first CSS framework
● DaisyUI - Component library
● Remix Icon - Open-source icon set
● Jost & Montserrat - Clean, professional typography

Content & Rendering:
● Markdown-it - Extensible Markdown parser
● PrismJS - Lightweight syntax highlighting
● MermaidJS - Diagram and flowchart generation

Data Visualization:
● Chart.js - Interactive charts with Luxon adapter
● Leaflet - Map visualization
● JMESPath - JSON query language

Modern, Minimal, Fast



Zero-cost abstractions: No 

runtime overhead

Compiled to native code: 

Blazing fast execution

Memory-mapped I/O and 

direct system access

Fearless concurrency 
through ownership system

Tokio async runtime for 
handling thousands of 
connections

Thread-safe by default

Memory safety without garbage collection

No null pointer exceptions, no data races

Compile-time error detection prevents runtime crashes

Compiler catches breaking 
changes before runtime

Type system ensures 
correctness across the 
entire codebase

Refactor with 
confidence—no hidden bugs 
or memory issues

WHY RUST?

SPEED

CONCURRENCY

SAFETY REFACTORING



DEVELOPMENT TIMELINE

Foundations API & Logic 
Expansion

Stabilization & 
UX

Multi-DB & 
Analytics

Idea phase — simple 
custom DB using 

.txt files

Turned into a real 
Rust API with auth, 

routes, and logic

Stabilized system + 
added web UI and 

beer storage

Scale phase — analytics, 
metrics, multi-database 

support

Productization & 
Scale

20252021 2022 2024 2026

Product phase — 
Kinesis DB, playground, 

docs, features



FOUNDATIONS
2021 



Foundations: Core Components
Initially, the project was just to be a specialized & fast database in Rust 
and the API layer was meant to be coded in a framework on top of NodeJS.

The first core components of the project were created to represent data.



Foundations: Mappings
Mappings were a special type of component that served as a K/V store 
representation of components and the .txt file that was used for data storage.

All Components had logic to add separators between each field and an 
associated fetch_all_xyz and save_all_xyz functions.



Foundations: Redeeming Features
● Unit tests since the beginning for all components.
● Password hashing for users.
● Regexes in use for validating email addresses.
● Initializers for creating sample data on boot.
● Introduction of a CI/CD pipeline to test and deploy 

after each new commit.
● Encrypting sensitive data such as config values.



Foundations: WASM
The API layer was meant to interact with Kinesis DB using WASM.

All functions and components needed to have separate binding 
functions.

Problem: It just created yet another unneeded layer and 
unnecessary complexity. Bridging a JS backend to another Rust 
backend didn’t feel noticeably faster either.

package.json



API & LOGIC EXPLOSION
2022 



API & Logic Explosion: Rocket
● Why not build the API layer in Rust itself?
● Added serde for the [de]serialization of components.
● Introduced middlewares for creating and verifying JWTs.



API & Logic Explosion: API Routes
● Added routes for fetching, creating, updating and deleting core components.
● Make use of the lere crate for sending emails (e.g. during user registration process).
● Custom pagination function for fetch routes with oset and limit.

https://gitea.konnect.dev/rust/kinesis-api/src/commit/135b90579b5144a1ef628a546f78c1a044a639fd/src/routes/user.rs


API & Logic Explosion: New Components
New components were introduced along with tests, routes and utils.



API & Logic Explosion: Notable Changes
● Remove wasm since it was too buggy, had an overhead and 

KDB was behaving like an API for another Backend.

● Codebase restructuring: spliing files into smaller 
specialized files and group similar files in 'categories' (e.g. 
components/).

● Introduction of utils: utility functions to simplify recurring 
operations (such as fetching all 'records' of a component).

● Addition of the 'VIEWER' role for users.

● Custom Dockerfile and enhanced CI/CD for packaging, 
pushing and deploying to a K8s cluster.

● .lock files for reading/writing from/to disk (I/O) and several 
utility functions (e.g. creating nested directories).

● New fields for existing core components.

● Caching data using Redis as a POC.

● KDL as a language to represent routing objects.

● REPL as a POC for selecting data.

Added a CORS Middleware too although it wasn’t amazing.



API & Logic Explosion: Complications
● Complicated logic in I/O to handle file and directory operations.
● Make sure data pairs respect constraints of structures when they're created.
● Logic to delete linked components (e.g. Project -> Collections + Structures + Custom Structures). 
● Similar code for updating all components when a linked field changes (e.g. collection_id).

https://gitea.konnect.dev/rust/kinesis-api/src/commit/76d03f8fe35f1d28536a7c5349cc9b21dc1f3d5f/src/components/io.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/7faa5bc5f28c00ab6018c38b8d12b9cef89ee374/src/data_converter.rs


Kinesis API Portal
● ReactJS

● Ugly af

● Scaling limitations

● Dierent codebase

● Replaced by Tera



“

The X Engine
The magic behind "the API to make an API".



“

X Engine : Components

Several modules and submodules required for 
representing and storing routes created by users.



“

● A generic, configurable API gateway used across projects.
● Supports GET, POST, PUT, PATCH, DELETE, HEAD and OPTIONS verbs.
● Centralized 'handle_request' method for orchestrating processing.
● Finds out which project’s API path and route is after the "/x/".
● Fetches and caches all relevant data pairs for the target project.
● Validates URL parameters and body parameters that have been passed.
● Checks the JWT authentication mechanism, if enforced.
● GlobalBlockOrder: Obtains an ordered list of blocks for the current route.
● LoopProcessor: Checks for loops and processes them.
● DefinitionStore: Adds definitions for all blocks during block processing.
● Resolvers: Resolve conditions, operations and referenced data during processing.
● SignalProcessor: Returns and parses signals after processing blocks.

X Engine : The /x route

https://gitea.konnect.dev/rust/kinesis-api/src/branch/master/src/routes/route_x/x.rs
https://gitea.konnect.dev/rust/kinesis-api/src/branch/master/src/utils/utils_x/GlobalBlockOrder.rs
https://gitea.konnect.dev/rust/kinesis-api/src/branch/master/src/utils/utils_x/LoopProcessor.rs
https://gitea.konnect.dev/rust/kinesis-api/src/branch/master/src/utils/utils_x/DefinitionStore.rs
https://gitea.konnect.dev/rust/kinesis-api/src/branch/master/src/utils/utils_x/Resolver.rs
https://gitea.konnect.dev/rust/kinesis-api/src/branch/master/src/utils/utils_x/SignalProcessor.rs


STABILIZATION & UX
2024 



New Web UI built using 
Tera templates along 

with DaisyUI.

All components could 
now be managed from 

the Web UI itself.

Stabilization & UX: Web UI



Replace Redis POC by a custom built 
Memory DB: Kasper V2 Engine.

Add I/O BlockEngine for saving 
components in a more generic format.

Stabilization & UX: I/O Performance

https://gitea.konnect.dev/rust/kinesis-api/src/commit/4ddf92119312be068d886665c0d2555831dad2e2/src/utils/utils_memory_db.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/4ddf92119312be068d886665c0d2555831dad2e2/src/utils/utils_memory_db.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/f2ce2c3e1d2ce7e69778887b3a670211803a097d/src/utils/utils_io.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/f2ce2c3e1d2ce7e69778887b3a670211803a097d/src/utils/utils_io.rs


Stabilization & UX: New Components
New components: UUID, PersonalAccessToken, Redirect & Snippet



● Move to gitea instead of gitlab.
● Improve docker build and release process.
● X Engine refactoring.
● Utilization of cookies for the /web endpoint.
● Removal of the REPL feature.
● Improve SMTP logic.
● Add /metrics route for prometheus.
● Initialize the roadmap page on the Web UI.
● Introduction of load testing using k6.
● Add pagination for components on the Web UI.
● New route for reseing user passwords.

● New middleware for validating rights through PAT and JWT.
● API Documentation using utoipa and Scalar.
● Reduce calls to auto_fetch_xxx functions.
● Use create_no_check functions when reading existing data.
● Bug fixes.

Stabilization & UX: General Improvements

https://gitea.konnect.dev/rust/kinesis-api/src/commit/d1f2ec04c4032954c7097b83d4e8aa155a337c07/src/middlewares/midd_token.rs


“

● Add support for resolving multiple operands in 
conditions and operations.

● Redesign functionality of the DefinitionStore.

● Updated block: LoopBlock

● New block: EndLoopBlock

Stabilization & UX : X Engine

https://gitea.konnect.dev/rust/kinesis-api/src/commit/95e9814a15f861dea7a6e3f8d73aef64f9ee8b98/src/utils/utils_x/Resolver.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/95e9814a15f861dea7a6e3f8d73aef64f9ee8b98/src/utils/utils_x/Resolver.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/91e8904d8b8aaa0f5670cf696a11cb3599b587dd/src/utils/utils_x/DefinitionStore.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/69c7f1433c0899d4f71f8799df7ba1ff96691740/src/utils/utils_x/LoopProcessor.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/91e8904d8b8aaa0f5670cf696a11cb3599b587dd/src/utils/utils_x/LoopProcessor.rs


PRODUCTIZATION & SCALE
2025 



“
Enhanced Query & Search

● Improved REPL Search Capabilities: Add --case-insensitive flag for flexible paern matching across records.
● Advanced Query Support: Equality, range, paern matching, and full-text search capabilities.
● Multiple Output Formats: Support JSON, table, and standard output for dierent use cases.

Core Capabilities
● Multiple Storage Engines: In-Memory (volatile/fast), On-Disk (persistent/durable), and Hybrid (balanced performance with persistence).
● Full ACID Compliance: Atomicity, Consistency, Isolation (4 levels), and Durability with Write-Ahead Logging (WAL).
● Dynamic Schema Management: Runtime schema creation/modification with strong typing, constraints (required, unique, paerns, min/max), 

and versioning.
● Robust Transactions: Multi-level isolation control, deadlock detection/prevention, and automatic crash recovery.
● Performance Optimizations: LRU buer pool, configurable caching, automatic blob storage for large data, and eicient indexing strategies.
● Interactive REPL Shell: SQL-inspired query syntax with multiple output formats (standard, JSON, table).

Productization & Scale : Kinesis DB

Integration & Modernization
● Seamless Kinesis API Integration: Replace legacy .txt file mapping with unified database backend across all components.
● Eliminate Technical Debt: Remove ad-hoc file handling logic and consolidate data management into a single, reliable system.
● BlobStore for Large Data: Eicient storage and retrieval of large binary/string objects with reference counting and garbage collection.
● Configurable Startup: Full environment variable control for storage engine selection, isolation levels, buer pool sizing, and recovery policies.

https://gitea.konnect.dev/rust/kinesis-api/src/branch/master/src/database


“Developer Experience
● Simple Configuration: Single environment variable interface for all tuning needs.
● Rich Diagnostics: Logging, checksums, and consistency checks for debugging.
● Extensibility: Support for custom field types, storage backends, and REPL commands.

Infrastructure Improvements
● Overflow Pages for Large Data: Eicient handling of records spanning multiple pages with linked page chains.
● Memory-Mapped I/O (memmap2): Leverage OS-level memory mapping for faster, low-latency disk operations.
● Page Format Optimization: Structured 16KB page layout with checksums, overflow chain support, and atomic writes.
● Automatic Compaction: Reclaim fragmented space and optimize disk layout over time.
● Configurable Tuning: Buer pool size, WAL rotation thresholds, and blob storage thresholds all adjustable.

Productization & Scale : Kinesis DB

Performance & Reliability
● 4X+ Performance Boost: Load testing confirms significant throughput improvements over legacy systems.
● Zero Data Loss Guarantees: WAL ensures commied data survives crashes; automatic recovery on restart.
● Concurrent Transaction Support: Record-level locking with deadlock detection enables parallel operations.
● Scalable Architecture: Modular design supports future enhancements (distributed transactions, advanced indexing, encryption).
● Comprehensive Testing: Unit, integration, and performance test coverage for all major features.

"True reliability isn’t built on hope—
it’s built on transactions, locks, and 
write-ahead logging."

https://gitea.konnect.dev/rust/kinesis-api/src/branch/master/src/database


● The playground page for testing API routes.
● Addition of the /setup page for first boot of K. API.
● New /about and /changelog pages to document releases.
● Implementation of the /seings and /user pages to allow user 

customization through bio, social links and profile picture.
● Launch an optional 2FA feature for users.
● Improvements to responsiveness of the Web UI.
● Introduction of the Global Navigate modal.

Productization & Scale: Web-focused changes



● Remake the entire X Engine Routing System UI.
● Phase out the ToastUI Markdown Editor in favor of 

Markdown IT and other plugins.
● Replace jsoneditor with a custom-made JSON editor.
● SEO improvements & new compression algorithms.
● Addition of the Media Library Popup.
● Introduction of the landing pages including the features, 

contact, team, pricing, privacy policy, system status, and 
terms and conditions pages.

Productization & Scale: Web-focused changes



Complete documentation using mdbook for all components including tutorials.
Productization & Scale: Documentation



A  new ticketing component was introduced along with tests, routes, utils, docs and web pages.
Productization & Scale: Ticketing System



Productization & Scale: Ticketing System



New blogging components were introduced along with tests, routes, utils, docs and web pages.
Productization & Scale: Blog Engine



Productization & Scale: Blog Engine



New backup, backup schedule and content history components were introduced 
along with tests, routes, utils, docs and web pages.

Productization & Scale: Backup Mechanism



New localization engine component for managing translations for dierent languages.
Productization & Scale: Localization Engine

https://gitea.konnect.dev/rust/kinesis-api/src/commit/548a05161356408a4720db222e1bff6e442eda6f/src/engine/localization/mod.rs


New search engine component for finding relevant data quicker.
Productization & Scale: Search Engine

https://gitea.konnect.dev/rust/kinesis-api/src/commit/69c51bc78e59c3e2ca73cbb48a1e466c85e42262/src/engine/search/evaluate.rs


“

Productization & Scale : Licensing



“

Productization & Scale : Licensing



“

● Unified License Server (license.kinesis.world) handles all licensing operations across instances.
● License Server Components: User, Config, Plan, PlanFeature, Coupon, License, Activation.
● Single license key can activate multiple Kinesis API deployments with unique instance tracking.
● Plans determine available X Engine blocks, storage limits, backup policies, and custom features.
● License key validation, JWT token issuance, and encrypted storage of credentials.
● Background check-ins every 5 minutes ensure license remains active and compliant.
● License Server tracks active users per instance and enforces plan-based user limits.
● Automatic JWT refresh when tokens expire to maintain continuous validation.
● Failed validation reverts instance to Community tier features without data loss.
● License registration, validation, and deactivation restricted to ROOT users via /web/license.
● Feature gating applied at route execution level through X Engine block availability checks.
● License removal notifies License Server and safely reverts to base feature set.
● License validation happens automatically; users experience uninterrupted feature access when compliant.
● License Server URL is obfuscated using ChaCha20-Poly1305 encryption with scrambled key parts 

embedded in the binary to prevent endpoint discovery and ensure secure communication.

Productization & Scale : Licensing

https://gitea.konnect.dev/rust/kinesis-api/src/commit/c0ca7660b07bbc1586d803fb4fb31e8c263d5eae/src/utils/utils_license.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/c0ca7660b07bbc1586d803fb4fb31e8c263d5eae/src/utils/utils_backup_schedule.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/c0ca7660b07bbc1586d803fb4fb31e8c263d5eae/kinesis-api-license-server-encrypt-url/src/main.rs
https://gitea.konnect.dev/rust/kinesis-api/src/commit/c0ca7660b07bbc1586d803fb4fb31e8c263d5eae/kinesis-api-license-server-encrypt-url/src/main.rs


● New workflow for building multi-arch & multi-registry docker images through docker buildx.
● API routes for warming up Kinesis DB and compacting records.
● New SimpleUpdateBlock for the X Engine.
● Video tutorials on YouTube and Facebook/Instagram socials.
● Removal of the publish functionality for data objects.
● Making min/max fields optional for structures.
● Addition of the migration commands section in changelog entries.
● Allow custom locators for redirects.
● Asynchronously send emails in another thread.
● CI/CD pipeline improvements.
● Scalar API documentation improvements.
● Improvements to pagination logic and to SEO for blog posts.

Productization & Scale: Other changes



MULTI-DB & ANALYTICS
2026 



“

● Multiple Database Backends: Support for Kinesis DB (default), SQLite, MySQL, and PostgreSQL with seamless switching.
● Diesel ORM Integration: Full Diesel support for all external databases with automatic migration management on startup.
● Bidirectional Data Migration: Migrate data between Kinesis DB and external databases in both directions.
● Component Conversion Layer: Universal converters for all components that handle encryption, blob references, and 

transactional consistency.
● Safe Migration Process: Lock files prevent concurrent migrations; checksums verify data integrity; detailed logging tracks 

progress.
● Batch Processing: Records processed in chunks to minimize memory overhead; streaming inserts for large datasets..
● Transaction Atomicity: Each table migration wrapped in transaction; rollback on any error prevents partial data transfers.
● Error Recovery: Graceful degradation with connection retry logic, partial data cleanup, and diagnostic logging for 

troubleshooting.
● Environment Variables: Configure via DB_BACKEND, DATABASE_URL, DB_NAME, and connection pool seings.
● Schema Compatibility: Automatic backend detection with SQL migrations supporting all three external database syntaxes.
● Migration Tests: Comprehensive unit tests, round-trip testing, and crash recovery validation across all backends.
● Future Enhancements: Scheduled migrations, incremental sync, multi-destination export, and query optimization per backend.

Multi-DB & Analytics : External DB Support



A  new component was introduced along with tests, routes, utils, docs and web pages for allowing end-users 
to create reusable email templates across various operations.

Multi-DB & Analytics: Email Templates



A  new component was introduced along with tests, routes, utils, docs and web pages for allowing end-users 
to create and use secrets in their routes.

Multi-DB & Analytics: Vault



“

Multi-DB & Analytics : X Engine UI Refactoring



“

Multi-DB & Analytics : New X Engine Blocks



“

Multi-DB & Analytics : Route Templates

● Introduce the Route Template component for defining reusable, parameterized X Engine route blueprints.
● Add Route Template Variable support for declaring named placeholders with descriptions and optional default values.
● Implement template application workflow in the route creation page: browse templates, fill in variable values, and populate the form.
● Implement full variable substitution across all X Engine block types when applying a route template.



“

Multi-DB & Analytics : Instance Manager
● Single Interface for managing instances and licenses.
● Ability to spin and deploy Kinesis API instances within seconds, including DNS configuration.
● Real-time metrics on all instances.



“

Multi-DB & Analytics : Instance Manager



Multi-DB & Analytics: Workflow Boards



Multi-DB & Analytics: Workflow Cards



“

Multi-DB & Analytics : AI Assistant



NEXT
STEPS

Extensibility
New X Engine blocks (Authentication) for advanced workflow automation. Webhook support and dynamic WebSocket connections for real-time event handling and bidirectional communication between systems.

Productivity
Integrated task planning and organization 

system with project tracking, deadline 

management, and team collaboration tools. 

Enhanced analytics, performance metrics, and 

reporting dashboards to monitor productivity 

and identify bolenecks across workflows.

Experience
Associated SDK or module for JavaScript 
frameworks (React, Vue, Angular) enabling 
seamless integration and component-based 
development.



THANK 
YOU!
"Every complex system starts with a single decision and 
the willingness to learn from mistakes along the way."


