ULTRA-
OPTIMIZED
ALGORITHM

PORTFOLIO

BY WILL KIM

High-End Complex Algorithm Optimization Expert | Ul & Runtime Engines, Interpreters — Advancing Toward
High-Performance Al Graph & Vector Databases
SO|UE HEMA L 2|F X Mst ME7H| Ul & BEHY AT, QIE{ZE[E — 1d& Al 22 & HE H|O|E{H|0|AF &l

Lot

1. Introduction / 27}

High-End Complex Algorithm Optimization Expert with 35+ years in C/C++ and 20+ years in R&D, specializing
in pushing performance limits for Ul engines, runtime interpreters, rendering pipelines, and large-scale data
structures.
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| treat algorithms not as mere tools, but as living systems hiding untapped performance potential.
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2. Key Achievements / =2 M1}

1) Global-Standard AutoLayout Algorithm: Reimagined & Rebuilt from Scratch

Reverse-engineered Figma's world-renowned AutolLayout algorithm purely through visual observation and
behavioral inference — without access to its internal source.Developed a pixel-perfect, runtime-compatible
engine supporting deeply nested WRAP/FILL/HUG constraints, rotated containers, and axis-aware alignment
rules.Achieved full layout consistency across design and runtime by applying enum-based

dispatching, compile-time constant folding, and recursive edge condition flattening.This algorithm, now



powering ProtoPie Runtime, replicates the logic behind today’s most influential Ul design tool — not by
mimicry, but through original algorithmic intuition and structural mastery.
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2) Software Rasterization & Rendering Optimization

Re-engineered the original scanline-based rasterization pipeline (developed by a KAIST Ph.D. team) for Adobe
ActionScript3, achieving over 5x performance gain via memory locality optimization, low-level algorithm
tuning, and cache-friendly data structures.
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3) GPU Shader Acceleration & Parallel Processing

Reimplemented all Flash filter effects and blend modes as parallelized GPU shaders, leveraging SIMD/SIMT
architecture, compile-time constant folding, and GPU kernel optimization.
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4) Beyond-AOT Bytecode-to-Native Compilation
Converted ActionScript3 bytecode into highly optimized C++ native code, compiled into dynamic libraries;
outperforming both JIT and AOT via aggressive compiler optimizations and IR tuning.
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5) Interpreter & JIT/AOT Hybrid Execution Engines

Designed high-performance interpreters and hybrid execution engines for DSLs such as ProtoPie Formula
and KScript, with profiling-guided optimization and branch-prediction-aware execution.
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6) Middleware & Cross-Platform Engine Architecture

Engineered cross-platform middleware frameworks with deep focus on caching strategies, branchless
algorithms, and memory bandwidth optimization for real-time interactive systems.
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7) ProtoPie—Unreal Engine HMI Integration

Developed a custom Unreal Engine plugin for Hyundai Motor Company’s HMI prototype, enabling multi-layer
Ul event passthrough, script binding, and complex UX orchestration.
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8) WkBitwiseSortSet

Invented a branchless, cache-optimized binary tree traversal and branchless sorting algorithm via index
reversal, enabling O(log N) set operations and scalability to millions of nodes.
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9) Naver Entry Execution Mode Optimization

Optimized the execution mode of Naver Entry (originally developed by a KAIST master's-level team) for a 10x
mobile performance boost, demonstrated in live prototypes.
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10) Unreal Engine 3 64-bit Transition

Successfully upgraded a full UE3 + Scaleform + third-party integration from 32-bit to 64-bit, ensuring stability
across the entire toolchain.
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3. Core Competencies / 4! o2k

» Performance-first Design — Mastery of CPU/GPU pipelines, caching, branch prediction, memory
models.
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» Algorithm Versatility — From rasterization to graph indexing, adaptable to any bottleneck.
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» Low-level Optimization — C++, assembly, compiler internals, branchless patterns.
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« Scalable Architecture — Handles millions of nodes, real-time rendering, large-scale DB queries.
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4. Future Direction / &S ttstk

Currently applying my optimization expertise to Al-focused Graph and Vector databases, aiming to push
indexing and query performance beyond current limits.
S Al Saiof T2 =-HE] Cf|O|E{H|O| A0 X[ XSt MEHS HMESI0], U & 2| 5 SE e 012z Z0SEl=

o7 K 5.
5. Practical Application Value / 2% =& 7}x|

Every listed achievement is not just a theoretical experiment but has been battle-tested in real-world, high-
stakes projects — from commercial game engines to enterprise-scale Ul runtimes.
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These optimizations have delivered measurable gains — often exceeding 5x performance — while
maintaining full feature parity, stability, and scalability.
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| specialize in extracting hidden performance from already high-end algorithms — the kind of work that most
developers might encounter only once or twice in their careers.
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If your system already feels "fast" but you suspect it could be faster, that's when you call me.
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