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Combination Method (Ko
Method) — A Discovery.

An LLM workflow pattern for precision design tasks

Discoverer

Daewon Ko

Discovery date

2026-06-01

Origin context

delLight house Phase 03 — CAD stair design (interior feature stair, 2,500 mm rise)

First validation

Same day. 14R x 178.57 mm x 280 mm tread combination passed all numeric and semantic
thresholds.

Refinement

Same day, subsequent dialogue. Agent routing and compound threshold pattern
formalized.

Principle enrichment

2026-06-02 (v1.1). Core principle “Aggregation + Combination” articulated. Case-study
trace + derived sub-principles added.

Co-validator
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2.2 427 + Human Gate

Step 1 - Data Acquisition (8/5;

AEALS| @7 23t ehF HME YH 22 2o, LLMO| A4 training A|AlO|AM AL AL, B,
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2kE 22| — LLMQ] training corpuse £=%2 =0|219] implicit prior distributiong &5t QACt.
O] &A= 1 distribution®f|A task-relevant subset2 BA|H 22 2E5t= amortized prior

elicitationO] sigsttt. 21 DY 2= w4~ A2 23 AP EHRT A4S HE 552
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Step 2 - Decomposition (Z/E/[-Z2] Z2))
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Step 2a - Category Discovery
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Step 3 - Combinatorial Sampling + Compound Threshold
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ZE{E A &ot= A0|Ct.

Step 3a - Numeric Filter (=2|4 ZIE])
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210 1,00074 =EE 1= O|LHO| 5070 +&E22 S4 75ttt
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off ZHEH ASF0| A AUV — 2| HAS(R x N = total_rise, 2R + T € [580, 660] )&
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CHA|9] settling principle.
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Step 3b - Semantic Filter (2|04 ZE)
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Step 4 - LLM Refinement (Cf57))
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Step 5 - Human Confirmation Gate (A/&Xf 71Z)
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Input — AF2Z} 27 1F — 2F QIE|2|0 feature stair. & A% 2,500 mm. switch-back HEf. H™H
footprint 2,880 x 2,400 mm.

Residential rise per riser: 150-200 mm typical

Tread (going): 250-300 mm typical

Blondel formula: 2R + T € [580, 660] for comfort

Pitch: 25°-40° comfortable for residential

Switch-back convention: 7+7 with mid-landing, or 6+1+7 with winder corner
Sculptural reference candidates: Phillips Exeter Library (Louis Kahn), 14R proportion
Step 2 - Decomposition — 4= 716|102 =&

N (riser 7H4~): {12, 13, 14, 15, 16} (discrete)

T (tread, mm): continuous [220, 300]

=g gAl {6+1+7 winder, 7+1+6 winder, 7+7 mid-landing, 6+8 asymmetric}
Landing geometry: {squircle R=500 n=5, square, rectangular}

Stringer depth (mm): [180, 280]

Step 3a - Numeric Filter (Python) — NOi| CHSt enumerate + R, T =& + Blondel-pitch H7}:
N

R =2500/N

T (mm)

Blondel 2R+T

Pitch

Pass?

12

208.33

280

696.67

36.65°

X Blondel Ast 21t

13

192.31

280
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664.62
34.49°
X Blondel Aet 21t
14
178.57
280
637.14
32.51°
v

15
166.67
280
613.33
30.78°
v

16
156.25
280
592.50
29.17°
v

— 14R, 15R, 16R 2}, 57 - 37| FE 2 =,
Step 3b - Semantic Filter (Haiku $|Q!) — 2|0|Z THct:

14R: traditional architectural proportion. Phillips Exeter Library2| Kahn H|2{|2} &,
sculptural intent fit.

15R: 8t Tt riseZt YO} elevationO| M step density7t =2 less generous per-step proportion.
16R: & dense. Sculptural intent s},

— 14R M3 semantic intent Y| = 2[4}

Step 4 - Refinement (Sonnet) — 14R x 178.57 x 280 + switch-back 747 + squircle landing
(R=500, n=5) Z&0|| narrative F£0{. DXF & dd, BHEZ 24, ontology BZ2| caching.

Step 5 - Human Gate — AFEZ} Z4M: “14RZ 7tAP &4 vl commit.
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H|& H|1 (this case)

Approach

Estimated calls

Estimated cost

Single-pass Opus (B T=E&7t7| gH)
5-10 &2

$1.00 - $3.00

Combination Method (this run)
Sonnet 38| + Haiku 13| + Python 13|
$0.05 - $0.10

2z
= 95%

HIE Z4S 90 (@) MY 2 (E2
OIRE=A 24 7ts), (0 345 Y =28

input — Z2 output), (b) C|HZ 7ts
€3} (ontology cacheZ S =0Q1 ZHZHA Al 2a AH2F).

A Discovery. - 2026-06-01

LM

o

=

THA Ol A

13



Combination Method (Ko Method)

A Discovery. - 2026-06-01

Stage

Model / Tool

Why

Step 1 - Data Acquisition
Sonnet 4.6

Domain pattern recall

Step 2a - Category Discovery
Sonnet 4.6 (or Opus)
Unknown structure — reasoning
Step 2b - Category Application
Haiku

Known ontology, cached
Step 3a - Numeric Filter
Python (no LLM)
Deterministic equations
Step 3b - Semantic Filter
Haiku

Aesthetic / logical judgment
Step 4 - Refinement

Sonnet 4.6

Narrative, fit to user request

13

3. Agent Routing
Architecture
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Step 5 - Confirmation Gate
Human
Prevents auto-commit drift

Routing Flow
Input: 2 + &4
l
Step 1. &t& — Sonnet 4.6
l
Step 2a. 7tE|2| &A  — Sonnet 4.6 (Af &=04Ql)
Step 2b. 7IH|122] 48 — Haiku (ZHAIE ontology)
l
Step 3a. &2| ZH — Python (LLM gi2)
Step 3b. 2|0 ZH — Haiku
l
Step 4. tt57| — Sonnet 4.6
l

Step 5. AFEZIZ4EH  — Human

Configuration

Per Run (est.)

Relative

All-Opus (single-pass generation)
$0.50 - $2.00

100%

All-Sonnet (single-pass generation)
$0.15 - $0.50

=~ 30%

Combination Method (routed)
$0.05 - $0.20

HZ 7ted 25 SECH 28 AT AH2|E0 /el s,
75-|I
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4. Applicability (A& 75 949

Heot 7 12| 2 Eofl 7tsd
YHO| Bt 25t =& EHAHo 207t AS

THEol ot et thE=0] Eadt

Verified Domains
CAD - A2 £2| MH (HAZ 2tR: delight house 2IE|2|0] ATt 14R x 178.57 x 280 mm)

Candidate Domains (0|3

GilO|&] &2 / A7[0F HA|

Ul O2|E A28/ 20[0tR EE

7t 2L S O A S = A
Ontology ‘=& O & RALE 7|8t 23

Y

ol

Not Applicable (&8 24

(=]
20| BILIZ A T 21 — 1Y WOyt of B8
3012 24 2 — MY AAPD} M0l ZS
147} 1~22491 Eh A 0|2 — @B{A2|LI01Y

5. Derived Sub-Principles

= YRHE0| i K2 — LJO/E FoF + RE ALE— O|M CHg 67l B4 |210] =2 €It O
QIS 2 B case studyOil A LA QAR HUM-LZAHS 25H= DE LM workflow 440
Udtet 7+ St

Sub-Principle 1 - LLM as Aggregator-Refiner, Not Generator

LLME “X{S2E 72| 68 44st= =7t of, A|A S &= (aggregate) 5t ZHE S
Clee(refine) =2 AFESICt AA| E44-Z&2 21T Y2|S0l| UstCt LLMe| Z2dE&2
distribution L sampling2t contextual coherenceO|H, 2F8-2 multi-variable optimization2t
precision arithmeticO|C}. 20t MEHZH O 2 S25H= 2}2&I0| £ 2/2/0| SHAl

Sub-Principle 2 - Complexity-to-Capability Matching (Model Routing)

29| AR SEE0| REO SHS HELE 2E T max-capability model (Opus)E #&
22 H|2 YH|0|H, 2E A0 min-capability model (Haiku)S A H XH&t=7t BZ51CH 2t
CHA|29| reasoning depth requirementE At 10| 2= DH 2 routingdtCt. 0] THE cost
optimizationO| OF:l quality-cost frontier Z|A3}0|Ct

770013
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Sub-Principle 3 - Determinism Where Possible

US 715t SA-RSA-Eel A 3= LLMO| Ot Python(E£= ZHE4 =70 Z2ct 2¥E
7tstt 28 StEH =0 L7|= AL (a) 2Lt hallucination 918, (b) B =71, (o) O
2758 OF2|BIC}. %7/t can be a function, make it a function”.

Sub-Principle 4 - Compound Threshold (Cheap-First Filtering)

ZHE = 0| 2Z AEY I, cheap-first, expensive-later &A= HiX| STt BHZ2(12}) — 2|0]
(22} — narrative(32}). 2 A7 SEE F35|22, expensive operation2 informed candidates
o2t HEEICt HE 0|2 22 entropy reduction THHH O 2 435t X,

Sub-Principle 5 - Cumulative Memory (Ontology Caching)

ot SAHSH FtE| 02| FL2E 0 22|0f A &ot0] =& ZU0|| A ZHAFZSICE O reasoning2
HESEE A|ASHR| B2 A|ARIO| Al7HO|| Wt 2 E3}EICE Learned routing THH. Amortized
inference E£= meta-learning?| St instantiation22 = 4= AU,

Sub-Principle 6 - Human-at-Confirmation, Not Generation

QIZt BM= OF2/EF ELAO| M T ZrA|stCt e - HE - THE7|= At&2tstE], 22 commit2 217H0]
Q1. autonomy boundaryE HA|. Alignment SH0j|A, At&3}F 7tsoF THA2F Q17H0] SA|oH0F &
A E o= o2 &3+ control architecture.

kst LLM Workflow | THE

0| 67l &4 212 delight house CAD 20jA LAZ|AUZ|T LY LAY
Eojelof & 7ts-d0] oS EICE:

GlojE{ RE2l / AF|0F MA — ZH3 S generation + ZEA filter + naming refinement

Ul Layout — 12| = E2 R& + H|g| filter + design refinement

Config / Hyperparameter tuning — 2 &} + validation filter + final selection

Document drafting — &2t 12 & + coherence filter + narrative refinement

Recipe / Formulation design — ingredient ¢} + nutritional filter + taste refinement
Curriculum / Syllabus design — 2 & Z¢& + S 2 H filter + S2 refinement

Code generation (precision-sensitive) — function signature &} + type/contract filter +
refactor refinement

ZF =0 QIO M “H[O]Ef ek + 27 AFE7O[2t= ) IEO| O instantiate=l=A|7t €4 HS
2HA|OJEf.

mjo

2751 O

rr
glo

6. Known Limitations

2 Ye2o| D32 o, 54 07 U NS S5 BAOL T B
w4 Y MBS $14 57H O[MOM BIESH — 2B B #4E prior range F517] 710|E7}
oo

=
YA R Y| 2|7t =0l o224 — 0| “SEetA|” Fe 7HslofF 4.

—
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2 A2 off 20| =214 — Ontology caching0| L& siZ5tLt, 222 cumulative learning
2 0|73,
CHY S5t — OIS H 243404, 7|4, ZE &

7t
[ o
Of0]HE 7t context loss 7tsd — CHA| E2| A| A& &4 &

In

2| 0|,
of IjA {3 AAH 27

7. Open Questions

Ct2 THA| B 2bA:

QA 29| 4 2 0|7 Z (Adaptive threshold based on convergence)
Multi-objective 7}2 2| & AIE2} Q| E0f|M 2E&5= U

Ontology caching?| Y¥ta}t $tA| — Cross-domain transfer 7ts4d

B2~ 57l O| &0l 2&2Q priors &= &' (0|2t prior, =0Q! knowledge graph &)
Refinement ©tA|2| LLM hallucination A& -1 d

8. Closing

= A= gdo 2 7[F0[Ct LA
follow-up note2 &t2tst of| 4 0|C},

Combination Method (Ko Method)= LLM workflow AA|0|A] “LLM2 generator/} OfL|2t
aggregator + refinergt= 2dS Y A 2ol At Atz HFLO[C} O] 20| LUHS

275h= T2 Z0Qlo| = Ytst 71sot2| 017t TS THA| 4S2l iy 0|t

|ok

22 B230IN, CH2 Z0|910] 28 Af27t 22 e|0

= V1.1 0 YoM sty | (*HIOIE &ek + 2§ AtE”)2| 0|84 2712} delight house Ataf| &4,
671l £ #3210 It £ v1.2 O|Y0ME O|AS =02 4 & A=} case study2 +4 2
Of| 40| L.

Combination Method (Ko Method) — A Discovery. v1.1 - 2026-06-02 - Daewon Ko
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