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1. EXECUTIVE SUMMARY & ARCHITECTURE OVERVIEW

Skepticism surrounding grand strategy game optimization typically stems from a misunderstanding of Paradox

Interactive's Clausewitz Engine and Jomini Scripting Framework. While external mods cannot modify

compiled C++ binary executables (`ck3.exe`), up to 70% of CPU instruction overhead during late-game ticks is

generated by high-frequency Jomini script evaluations and expanding character memory arrays.

Audit Verdict: Genuine Script-Level Optimization

Qyvaria Performance+++ is neither a placebo graphical tweak nor an illegal DLL binary hack. It is a data-

driven optimization framework that restructures event schedules, gates expensive economic triggers, and trims

idle character arrays. It achieves measurable tick latency reduction while fully protecting historical and dynastic

data integrity.

2. CORE ENGINE OPTIMIZATION MECHANICS

Qyvaria targets four primary computational bottlenecks in the Clausewitz runtime loop:

AI Event Loop Throttling (`on_actions`): Vanilla CK3 executes thousands of character checks every daily

pulse (`on_daily_pulse`). Qyvaria re-routes non-critical AI logic (marriage evaluation, plot generation, opinion

checks) to monthly, seasonal, or annual pulses.

Character Array Pruning: Over centuries, unlanded wanderer arrays bloat. Qyvaria applies background

cleanup routines targeting low-impact wanderers while strictly protecting key actors.

Gated Economic Logic: Inserts early-exit conditions into AI building and claim triggers, halting evaluation

immediately if gold or prestige requirements are unmet.

Rendering Pipeline Defines: Adjusts `common/defines/` to reduce particle density, volumetric fog, and

character portrait LOD draw-call frequencies during high-speed map panning.
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3. MATHEMATICAL IMPACT & CULLING LOGIC

Shifting an evaluation loop for 5,000 AI characters from a daily pulse to a monthly pulse reduces monthly evaluations

from $1,500,000$ to $5,000$—a 96.6% reduction in CPU instruction calls for that script.

# Qyvaria Protected Character Array Culling Filter (Illustration)

limit = {

    is_ai = yes

    is_landed = no

    is_ruler = no

    is_councillor = no

    is_commander = no

    is_close_family_of_player = no

    has_claims = no

    is_imprisoned = no

    is_alive = yes

}

4. MYTH VS. FACT: COMPARING PERSPECTIVES

TOPIC SKEPTIC MISCONCEPTION GENERIC AI HALLUCINATION CLAUSEWITZ ENGINE FACT (QYVARIA)

Performance

Mechanism

"Script mods are placebos;

only C++ mods work."

"Alters how C++ allocates

RAM dynamically."

Reduces daily script instruction

count and character array

lengths.

Character Culling
"Culling destroys historical

family trees."

"Deletes all dead

characters from history."

Uses scoped protection to prune

low-impact wanderers only.

Multiplayer Sync
"Performance mods cause

desyncs."

"Disables host-client

checksum validation."

Smoothes tick spikes, reducing

variable host-client drift.

Checksum /

Ironman

"Inability to earn

achievements is a bug."

"Keeps Ironman

achievements active."

Modifying `defines` intentionally

alters checksum by Paradox rule.

5. HONEST TECHNICAL BOUNDARIES

To maintain absolute technical credibility, three hard engine limits must be acknowledged:

C++ Multithreading Constraints: Core game tick execution remains bound to single-thread CPU

performance. No script mod can force CK3 to distribute its main loop across 16 CPU cores.

Total Conversion Mod Conflicts: Massive overhauls (*AGOT*, *Elder Kings 2*) overwrite core defines and

history files. Qyvaria requires compatibility patches when paired with these mods.

Hardcoded Pathfinding: Army pathfinding and war mechanics are compiled in C++ and cannot be edited via

Jomini scripting.
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6. THE REPRODUCIBLE 365-DAY SPEED TEST PROTOCOL

To silence doubts, developers and players should rely on empirical benchmarking rather than subjective feel. The

following protocol provides unambiguous quantitative proof of performance gains.

Empirical Benchmark Protocol Steps

1. Environment Setup: Load a late-game save file (Year 1200+ or 200+ years into a campaign). Ensure all

background background tasks on the test machine are standardized.

2. Vanilla Baseline Test: Set speed to Speed 5. Using a digital timer, measure the exact elapsed real-world

seconds required to process 365 in-game days (1 full year). Record month-end tick freeze durations.

3. Qyvaria Test Run: Load the exact same save with Qyvaria enabled. Run 30 in-game days to allow culling

routines and event re-scheduling to initialize. Time 365 in-game days on Speed 5 again.

4. Data Comparison: Calculate total time delta and month-tick freeze delta. The reduction in total run time

demonstrates the quantifiable drop in CPU instruction overhead.

7. FINAL SUMMARY & CONCLUSION

Qyvaria: Crusader Kings III Performance+++ addresses the primary root causes of late-game lag accessible to

the modding community: script execution frequency and array bloat. By operating strictly within the Jomini

framework while respecting historical data preservation, it provides a highly effective, architecturally sound solution

for long-duration campaigns.
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