Harsh Singh

Numerical Software Engineer - Julia and SciML - Go and Kubernetes - TypeScript and Next.js

Surat, India - hs1663531@gmail.com - +91 98793 48760 - github.com/singhharsh1708 - linkedin.com/in/harsh-s-08691222a
- singhharsh.in

SUMMARY

Open source engineer specialising in numerical time integration and solver internals. 240+ merged pull requests to
projects maintained by others, including 151 in the SciML organisation and 111 in OrdinaryDiffEq.jl. Funded by
NumFOCUS and SciML through Google Summer of Code 2026 and the SciML Small Grants Program, with current research
work at TU Hamburg and the University of Oxford. Also ship production TypeScript and Go: ScrollCraft (Sarvam Startup
Program), Kitbash on npm and Homebrew, and merged work in three CNCF organisations.

EXPERIENCE

Open Source Developer May 2026 - Present
Google Summer of Code 2026, NumFOCUS / SciML - Remote

* Develop and maintain numerical ODE, SDE, DAE and DDE solvers in Julia for the SciML organisation, mentored by Chris
Rackauckas.

* Implemented the MRI-GARK multirate infinitesimal family (ERK22a/b, ERK33a, ERK45a, IRK21a, ESDIRK34a,
ESDIRK46a) plus MIS2, MRAB, MREEF and MREIL in OrdinaryDiffEq.jl.

* Implemented IMEX SDIRK and ESDIRK schemes (ARS222, ARS232, ARS443, BHR(5,5,3), IMEX-SSP) and a generic IMEX
tableau abstraction shared across the family.

* Built modified Newton nonlinear solves on the DAE paths with W operator construction and reuse.

* Identified and corrected an error in a published multirate order condition, caught by convergence order tests with
negative controls.

* Shipped after the program period: the Spectral Deferred Correction solver family (nine sweepers and adaptive step
control, with IMEX sweeps in review) and PETScDiffEq.jl, a new SciML package wrapping PETSc’s TS solvers with
discrete adjoint support, now at v0.3.0.

Research Collaboration Aug 2026 - Present

Chair of Computational Mathematics, TU Hamburg - Remote

* Bringing Spectral Deferred Correction into OrdinaryDiffEq.jl with Daniel Ruprecht’s group, working toward a joint
publication.

* Delivered serial SDC with seven sweepers, verified against the qmat reference implementation, with stiff coverage on
Prothero-Robinson. Parallel across the nodes is the next phase.

Research Intern Sep 2026 - Jun 2027

Numerical Analysis Group, University of Oxford - Remote

* Working with Professor Patrick Farrell’s group and Dr Pablo Brubeck on Irksome, the Runge-Kutta time stepping library
for finite element problems in Firedrake.

* Reported six defects in the stepper implementations, including transposed abscissae in a published tableau and stage
residuals evaluated at the wrong time.

Funded Contributor 2026

SciML Small Grants Program, NumFOCUS - Remote

* Awarded and completed a funded project adding eight differential algebraic equation benchmarks from the Bari IVP test
set to SciMLBenchmarks.jl, across mass matrix, residual DAE and ModelingToolkit index reduced formulations.

React Developer Intern Jun 2025 - Sep 2025

Krtya Technologies Pvt. Ltd. - Remote

* Built responsive React interfaces against REST APIs and improved front end rendering performance.

TECHNICAL SKILLS

Languages: Julia, Go, TypeScript, JavaScript, C+ +, Python, Java
Scientific Computing: OrdinaryDiffEq.jl, DifferentialEquations.jl, ModelingToolkit.jl, SciMLBenchmarks.jl, PETSc,
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Firedrake, Irksome, numerical time integration, DAE, ODE, SDE and DDE solvers, automatic differentiation
Cloud Native: Kubernetes, Docker, client-go, Model Context Protocol, GitHub Actions CI/CD

Web and Frameworks: React, Next.js, Node.js, Express, React Native, Flask, Prisma, Tailwind CSS, Auth.js
Data and Infrastructure: PostgreSQL, MySQL, MongoDB, SQLite, Redis, Firebase, Vercel

Testing and Tools: Git, GitHub Actions, Vitest, Jest, Playwright, Postman, Sentry

SELECTED PROJECTS

ScrollCraft: AI Scroll Animation Site Builder 2026

scrollcraft.space - Next.js 16, React 19, TypeScript - Sarvam Startup Program

e Turns a template, a prompt or an uploaded video into scroll linked canvas frames and exports a zero dependency HTML,
CSS and JavaScript bundle that scores 100 on Lighthouse.

* Ran as a paid SaaS end to end: Auth.js OAuth (GitHub, Google), Razorpay and Lemon Squeezy payments with atomic
fulfilment, subscription tiers, Upstash Redis rate limiting, Vercel Blob storage, Zod validated APIs, Sentry monitoring and
Vitest tests.

e Sarvam’s LLM powers the in-editor copy assistant (Sarvam Startup Program). Since made free and open source: 21
templates, 62 GitHub stars, and a Claude Code plugin sharing the export contract.

impact-adjoint: Exact Gradients Through Impact Events 2026

Tesseract Hackathon 2026 - Julia, JAX, NumPyro

 Saltation matrix event sensitivities from a Julia solver, served through a Tesseract boundary into a single jax.grad, where
naive autodiff returns exactly zero for a derivative whose true value is +0.09.

 Gradients drive a 24 parameter inverse design and NUTS calibration over 23,440 solver gradients, validated against a
closed form oracle to 7e-12. Found two silent wrong gradient bugs in Tesseract itself, both fixed upstream.

Kitbash: Open Format and Compiler for AI Agent Skills 2026

TypeScript, Node.js - npm and Homebrew

* Designed an open specification governed by RFCs and a zero dependency CLI that compiles one agent skill for ten coding
agents, including Claude Code, Cursor, Copilot, Zed, Cline, Devin, Gemini CLI, Aider and AGENTS.md.

* Measures each output’s standing token cost per session, with a content hash lockfile, drift detection, stale output pruning
and a strict mode that fails the build on budget overruns.

Meshery MCP Server: Proof of Concept 2026

CNCF LEX Mentorship, Term 3 2026 - Go, Model Context Protocol, Kubernetes

* Read only MCP server exposing Meshery’s REST API to Al clients over stdio and Streamable HTTE with a secret exclusion
posture (Kubernetes Secrets are never fetched) and end to end tests under the race detector in CI.

CNCF Upstream Contributions 2025 - 2026

Go, client-go - Meshery, MeshSync, KubeEdge, Kubernetes SIGs

* Concurrency and correctness fixes including an informer store data race guarded with RWMutex, UUID label parsing and
silent wrong port endpoint resolution, plus apiserver-network-proxy (Konnectivity) and KubeEdge CI work.

EDUCATION

Bachelor of Technology, Information Technology Jul 2023 - Jul 2027
Sarvajanik College of Engineering and Technology, Surat, India - CGPA 9.0 / 10.0

Artificial Intelligence and Machine Learning Program Jun 2025 - Aug 2025
Indian Institute of Technology Madras - Remote

HONORS, AWARDS AND CERTIFICATIONS

Google Summer of Code 2026 contributor with NumFOCUS and SciML - Recipient, SciML Small Grants Program award for
the DAE benchmark suite - Codeforces Specialist, maximum rating 1495 - Winner, Tech Mic technical speaking and
presentation competition - Top 100 All India in Physics (CUET); JEE Main qualified

Certifications: Linux Foundation LFC102, Inclusive Open Source Community Orientation - Google Analytics - Python
(HackerRank) - Deloitte Australia Data Analytics Simulation - GeeksforGeeks GfG 160 Summer Workshops



