tide layernorm

Lucy Score = Throughput x Availability x Acc / 10,000. LPD condenses live-fit vs Acc-champ RAM.

[TI=Tween [S]=Split [FP]=FastProxy [L]=Linear [HP]=HeadProxy

done - epoch 1/1 (1 left, 100% overall) - Irunset - 2026-08-23 13:32:59 -

This epoch 2346 / 2346 cells. Recorded 2346 results. Learning rate unset.

Score 0 usually means the cell finished before a Lucy pulse (Acc never sampled). Score is live-fit: Throughput x Availability x Acc.
SGD that blocks serve dies on Availability. SoftAcc is serve-confidence only.

pi_collection - layernorm - offline report

Lucy champions (this tide)

Axis Cell Score Soft Acc Thru Avail
hard acc binary|none|[T][S][FP]|single|simd 1121.15 26.1 26.5 9745.4 441
throughput float32|none|tween|single|simd 3096.06 25.1 30.1 28308.1 435
availability uint32|none|[T][S][L]Cache|single|simd 916.56 245 225 7263.3 51.5

lucy score float32|none|tween|single|simd 3096.06 25.1 30.1 28308.1 435
mobile score (trap) binary|none|tween|single|simd 2814.23 24.9 219 24935.2 45.3
t->50% bfloat16|none|sgd|single|simd 2259.42 25.4 37.1 22664.7 39.2
acc/sec float64|none|sgd|single|simd 2503.53 25.8 36.4 23002.8 42.2
Lucy axis champions (this tide)

Axis Mode DType Arch Value
hard_acc Mesh[T][S][FP] nf4 tricameralx3 46.32
throughput tween float32 singlex1 28308.09
availability [TI[S][L]Cache uint32 singlex1 51.53
score tween float32 singlex1 3096.06
soft_acc [TI[S]IFP] binary singlex1 26.07
acc_thru sgd float32 singlex1 9753.40
realtime tween float32 singlex1 12313.17
adapt step_tween_chain complex64 singlex1 25.64
keep_learn step_sgd uintptr bicameralx2 13.15
acc_per_sec sgd float64 singlex1 12.88
time_to_50 sgd bfloat16 singlex1 0.43
consistency sgd float64 singlex1 100.00
stability sgd fp4 singlex1 100.00
mobile_score tween binary singlex1 24591074~
Ipd [TI[S]IL] ternary singlex1 4.76
mspeed sgd float32 singlex1 1.00
mavail [T][S][L]Cache uint1l6 singlex1 1.00
mix tween_chain float32 singlex1 0.86
gold_std [TI[S][L]Cache int3 singlex1 0.04
Best settings per train mode

Mode DType Format Score Soft Acc Avail n
tween float32 none 3096.1 25.1 30.1 43.5 102
tween_chain float32 none 3065.1 255 34.0 44.9 102
Mesh[T] float32 none 3052.1 25.1 25.3 43.8 102
step_sgd float32 none 2914.2 25.6 34.4 41.4 102
step_tween_chain float32 none 2811.5 25.6 34.9 43.8 102
MeshBP float32 none 2794.4 254 31.0 43.7 102
step_tween float32 none 2793.1 25.2 28.5 41.8 102
sgd float32 none 2706.5 25.7 35.4 38.1 102
Step[T][S] float32 none 2633.1 251 253 445 102
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Mesh[T]Chain float32 none 2548.2 25.1 26.7 45.2 102
[TI[S] int8 none 1881.1 25.1 25.1 47.1 102
[T]Alt float32 none 1790.1 24.8 23.1 38.5 102
[TIISIHP] int8 none 1728.7 25.0 23.7 46.5 102
[TISIIL] float32 none 1512.0 24.8 215 45.7 102
Step[T]Alt float32 none 1435.8 253 26.1 37.7 102
[TI[SI[FP] float32 none 1343.8 246 20.3 44.6 102
[TI[S][LICache fp4 none 1242.2 25.0 24.2 49.3 102
[TI[S][HP]Async int2 none 1042.5 25.0 215 46.9 102
[T][S]Sparse float32 none 1019.5 253 27.3 46.1 102
Mesh[T][S] ternary none 822.2 25.2 30.5 46.8 102
Mesh[T][S]Sparse float32 none 677.5 25.0 23.6 45.8 102
Mesh[T][S][FP] int2 none 675.4 25.1 30.0 47.2 102
Mesh[T]Alt float32 none 538.7 25.0 234 39.3 102
Best dtype per mode

Mode Winner dtype Score Soft Acc
tween float32 3096.1 25.1 30.1
tween_chain float32 3065.1 25.5 34.0
Mesh[T] float32 3052.1 25.1 25.3
step_sgd float32 2914.2 25.6 34.4
step_tween_chain float32 2811.5 25.6 34.9
MeshBP float32 2794.4 25.4 31.0
step_tween float32 2793.1 25.2 28.5

sgd float32 2706.5 25.7 354
Step[T][S] float32 2633.1 25.1 25.3
Mesh[T]Chain float32 2548.2 25.1 26.7

[TIiS] int8 1881.1 25.1 25.1

[TIAIt float32 1790.1 24.8 231
[TI[S]HP] ints 1728.7 25.0 23.7
[TIS]IL] float32 1512.0 24.8 215
Step[T]Alt float32 1435.8 253 26.1
[TI[SI[FP] float32 1343.8 24.6 20.3
[T][S][L]Cache fp4 1242.2 25.0 24.2
[TI[S][HP]Async int2 1042.5 25.0 215
[T][S]Sparse float32 1019.5 25.3 27.3
Mesh[T][S] ternary 822.2 25.2 30.5
Mesh[T][S]Sparse float32 677.5 25.0 23.6
Mesh[T][S][FP] int2 675.4 25.1 30.0
Mesh[T]Alt float32 538.7 25.0 23.4
Best mode per dtype

DType Winner mode Score Soft Acc
float32 tween 3096.1 25.1 30.1

int8 tween_chain 2912.9 25.5 33.6
binary tween 2814.2 24.9 219

uint8 tween_chain 2686.7 25.6 36.2

int4 tween_chain 2662.1 25.2 29.8

int2 sgd 2591.0 249 26.0
bfloat16 tween_chain 2559.5 25.3 34.6
float64 tween_chain 2539.9 255 34.1
ternary sgd 2482.3 25.0 26.7

tide - layernorm - page 2




fp4 tween 2381.9 25.0 25.0
fp8e4m3 Step[T][S] 2274.8 25.2 25.3
float16 tween_chain 2271.8 25.6 35.1
fp8e5m2 tween_chain 2258.3 25.3 28.9
uint32 tween_chain 2178.0 2515, 34.0
uint16 tween_chain 2094.2 255 33.6
uint64 tween_chain 2047.4 25.4 32.6
int64 tween_chain 2023.7 255 32.8
int16 tween_chain 2021.0 25.6 335
uint4 tween_chain 1945.7 25.2 28.5
int32 tween_chain 1898.9 25.4 32.7
complex128 tween_chain 1898.0 25.6 34.7
uint tween_chain 17448 25.4 33.2
complex64 tween_chain 1722.2 255 33.2
uintptr tween_chain 1701.1 25.5 33.9
uint2 sgd 1685.0 25.1 28.0
int sgd 1615.3 25.7 35.0
nf4 tween_chain 1610.2 25.2 27.9
int3 sgd 1160.5 25.1 25.4
uint3 sgd 1088.7 24.4 255
int5 tween_chain 989.2 25.4 31.9
uints tween_chain 947.4 25.2 30.2
uint6é sgd 880.0 255 343
int6é sgd 877.1 25.4 31.8
fp6 sgd 864.2 255 34.3

Leaderboard (Lucy Score)

# Cell Score Soft Acc Thru Avail
1 float32|none|tween|single|simd 3096.1 25.1 30.1 28308.1 435
2 float32|none|tween_chain|single|simd 3065.1 255 34.0 26697.1 44.9
3 float32|none|Mesh([T]|single|simd 3052.1 25.1 253 27778.5 43.8
4 float32|none|step_sgd|single|simd 2914.2 25.6 34.4 27497.8 41.4
5 int8|none|tween_chain|single|simd 2912.9 255 33.6 25898.8 44.2
6 binary|none|tween|single|simd 2814.2 249 219 24935.2 453
7 float32|none|step_tween_chain|single|simd 28115 25.6 34.9 25108.1 43.8
8 float32|none|MeshBP|single|simd 2794.4 254 31.0 25238.6 43.7
9 float32|none|step_tween|single|simd 2793.1 25.2 28.5 26547.5 41.8
10 float32|none|sgd|single|simd 2706.5 25.7 35.4 27587.0 38.1
11 uint8|none|tween_chain|single|simd 2686.7 25.6 36.2 23342.4 45.0
12 int4|none|tween_chain|single|simd 2662.1 25.2 29.8 23405.6 45.1
13 int8|none|tween|single|simd 2644.8 25.1 27.2 23305.9 45.3
14 float32|none|Step[T][S]|single|simd 2633.1 25.1 25.3 23552.3 44.5
15 int8|none|MeshBP|single|simd 2627.0 25.4 33.4 22600.3 45.7
16 int2|none|sgd|single|simd 2591.0 249 26.0 25751.7 40.5
17 int2|none|tween_chain|single|simd 2570.2 24.9 23.6 23692.2 43.6
18 uint8|none|MeshBP|single|simd 2560.2 25.4 32.2 21537.3 46.8
19 bfloat16|none|tween_chain|single|simd 2559.5 253 34.6 22159.4 45.6
20 int4|noneltween|single|simd 2557.9 25.0 24.3 23828.1 43.0

Leaderboard (SoftAcc)

1 float64|none|sgd|single|simd 2503.5 25.8 36.4 23002.8 42.2

tide - layernorm - page 3



2 float32|none|sgd|single|simd 2706.5 25.7 35.4 27587.0 38.1

3 uint8|none|tween_chain|single|simd 2686.7 25.6 36.2 23342.4 45.0

4 float32|none|step_sgd|single|simd 2914.2 25.6 34.4 27497.8 41.4

5 float32|none|step_tween_chain|single|simd 28115 25.6 34.9 25108.1 43.8

6 int8|none|step_sgd|single|simd 2470.3 25.6 34.4 24101.4 40.1

7 uint8|none|sgd|single|simd 2368.1 25.6 33.6 23028.5 40.2

8 float32|none|tween_chain|single|simd 3065.1 25.5 34.0 26697.1 44.9

9 float64|none|tween_chain|single|simd 2539.9 255 34.1 21412.9 46.6

10 int8|none|tween_chain|single|simd 2912.9 25.5 33.6 25898.8 44.2

11 int8|none|MeshBP|single|simd 2627.0 254 334 22600.3 457

12 uint8|none|MeshBP|single|simd 2560.2 254 322 21537.3 46.8

13 float32|none|MeshBP|single|simd 2794.4 254 31.0 25238.6 43.7

14 bfloat16|none|tween_chain|single|simd 2559.5 25.3 34.6 22159.4 45.6

15 int4|none|sgd|single|simd 2405.2 253 30.7 23844.9 39.8

16 ternary|none|tween_chain|single|simd 2361.5 25.3 28.3 22604.7 414

17 int4|none|step_sgd|single|simd 2453.9 252 29.7 23484.6 414

18 uint8|none|tween|single|simd 2383.8 25.2 32.8 22245.3 425

19 int4|none|tween_chain|single|simd 2662.1 25.2 29.8 23405.6 45.1

20 int4|none|Step[T][S]|single|simd 2525.2 25.2 27.8 22846.2 43.9

Leaderboard (hard Acc)

# Cell Score Soft Acc Thru Avail

1 float64|none|sgd|single|simd 2503.5 25.8 36.4 23002.8 42.2

2 uint8|none|tween_chain|single|simd 2686.7 25.6 36.2 23342.4 45.0

3 float32|none|sgd|single|simd 2706.5 25.7 35.4 27587.0 38.1

4 float32|none|step_tween_chain|single|simd 2811.5 25.6 34.9 25108.1 43.8

5 bfloat16|none|tween_chain|single|simd 2559.5 25.3 34.6 22159.4 45.6

6 int8|none|step_sgd|single|simd 2470.3 25.6 34.4 24101.4 40.1

7 float32|none|step_sgd|single|simd 2914.2 25.6 34.4 27497.8 41.4

8 float64|none|tween_chain|single|simd 2539.9 255 34.1 21412.9 46.6

9 float32|none|tween_chain|single|simd 3065.1 255 34.0 26697.1 449

10 uint8|none|sgd|single|simd 2368.1 25.6 33.6 23028.5 40.2

11 int8|none|tween_chain|single|simd 2912.9 255 33.6 25898.8 44.2

12 int8|none|MeshBP|single|simd 2627.0 254 334 22600.3 457

13 uint8|none|tween|single|simd 2383.8 25.2 32.8 22245.3 425

14 uint8|none|MeshBP|single|simd 2560.2 254 32.2 21537.3 46.8

15 float32|none|MeshBP|single|simd 2794.4 254 31.0 25238.6 43.7

16 int4|none|sgd|single|simd 2405.2 25.3 30.7 23844.9 39.8

17 float32|none|tween|single|simd 3096.1 25.1 30.1 28308.1 435

18 int4|none|tween_chain|single|simd 2662.1 25.2 29.8 23405.6 45.1

19 int4|none|step_sgd|single|simd 2453.9 25.2 29.7 23484.6 41.4

20 float32|none|step_tween|single|simd 2793.1 25.2 28.5 26547.5 41.8

Top scores
float32|nonel|tween|single|simd 3096.1
float32|none|tween_chain|single|simd 3065.1
float32|none|Mesh[T]|single|simd 3052.1
float32|none|step_sgd|single|simd 2914.2
int8|none|tween_chain|single|simd 2912.9
binary|none|tween|single|simd 2814.2
float32|none|step_tween_chain|single|simd 2811.5
float32|none|MeshBP|single|simd 2794.4
float32|none|step_tween|single|simd 2793.1
float32|none|sgd|single|simd 2706.5
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uint8|none|tween_chain|single|simd
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int4|none|tween_chain|single|simd
int8|none|tween|single|simd
float32|none|Step[T][S]|single|simd
int8|none|MeshBP|single|simd
int2|none|sgd|single|simd
int2|none|tween_chain|single|simd
uint8|none|MeshBP|single|simd
bfloat16|none|tween_chain|single|simd
int4|none|tween|single|simd
float32|none|Mesh[T]Chain|single|simd
int8|none|Step[T][S]|single|simd
binary|none|tween_chain|single|simd
float64|none|tween_chain|single|simd
int4|none|Step[T][S]|single|simd
float64|none|sgd|single|simd
int2|none|MeshBP|single|simd
ternary|none|sgd|single|simd
int2|none|step_sgd|single|simd
ternary|none|tween|single|simd
int8|none|step_sgd|single|simd
int4|none|step_sgd|single|simd
int2|none|tween|single|simd
uint8|none|Mesh[T]|single|simd
int4|none|sgd|single|simd
uint8|none|tween|single|simd
fp4|noneltween|single|simd
ternary|none|MeshBP|single|simd
uint8|none|sgd|single|simd

ternary|none|tween_chain|single|simd
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Step[T][S]
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Mean Score by dtype

float64 T s180
inta P 5147
int2 I 7004
temary P 7850
binary D 7495
o4 P 7260
fogesm2 P 6752
float16 D 6745
pgeams P 6104
uints2 D 6125
uintts P 072
uint64 [ 5804
in32 R
inte e
insa D 5600
uint4 e
complex128 P s1.e7
complex64 [ so10
uint2 [ 4915
uint D 4973
uintptr [ 4045
it I 4759
"z P c0v1
int3 [ 348
uint3 P s37
int5 [ ers2
uints [ 2601
uinté [ 2498
p6 [ 2487
int6 [ 2359

Mean hard Acc by dtype
complex28 e
float6 e
bfloat1e P 264
float16 I 252
uintts e
ints P 261
ina2 I 251
96 I 251
i3 D 260
float3? e
fpBesm2 P 259
inte e ES
ins I 255
it I 257
uints I 57
uints2 P 257
uintGa I 257
i1 P 255
uint4 P 2556
ine4 D
uints e EX
uinte D 256
uintpr P 254
complexéa D 254
P 252
int2 N
temnary P 250
ipa P 25
uint3 I 247

tide - layernorm - page 11



Mean hard Acc by dtype
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Honesty - mean Score, every mode x dtype (cols 13-24)
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Honesty - mean Score, every mode x dtype (cols 25-34)
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Honesty - mean hard Acc, every mode x dtype (cols 1-12)

zwigagdy

cwiyagdy

9dj

y9reoy

cereoy

9TIeO}

9xa1dwod

gzTxa|dwod

Areuiq

9TIeOolq

MeshBP

Mesh[T]

Mesh[T]Alt

Mesh[T]Chain

Mesh[T][S]

Mesh[T][S][FP]

@
2
]
-3

25

2

E

=
@
4]

=

Step[T]Alt

Step[T][S]

[T]AIL

[ms1

[TIISIIFP]

[TIISIHP]

[TI[S]HP]Async

[TISIIL]

[TIS]IL]Cache

[TI[S]Sparse

sgd

step_sgd

step_tween

step_tween_chain

tween

tween_chain

mean hard Acc, every mode x dtype (cols 13-24)

Honesty

tide - layernorm - page 15



Honesty - mean hard Acc, every mode x dtype (cols 13-24)
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Honesty - mean hard Acc, every mode x dtype (cols 25-34)
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Honesty - mean SoftAcc, every mode x dtype (cols 1-12)
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Honesty - mean SoftAcc, every mode x dtype (cols 13-24)
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Honesty - mean SoftAcc, every mode x dtype (cols 25-34)
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Honesty - mean Avail, every mode x dtype (cols 1-12)
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Honesty - mean Avail, every mode x dtype (cols 13-24)
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Honesty - mean Avail, every mode x dtype (cols 25-34)
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Mean Score, every mode x arch
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Mean hard Acc, every mode x arch
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Mean Avail, every mode x arch
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Pillars - Availability vs hard Acc

Hard Acc %

Availability % -> n=2346 gold = Pareto teal=single blue=bi purple=tri

Pillars - Throughput vs hard Acc
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Pillars - Throughput vs hard Acc

Hard Acc %

Throughput /s -> n=2346 gold = Pareto teal=single blue=bi purple=tri

Pareto - hard Acc vs Lucy Score

Lucy Score (Welvet,

T

Hard Acc % -> n=2346 gold = Pareto teal=single blue=bi purple=tri

SoftAcc (serve-confidence) vs hard Acc
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Hard Acc %

SoftAcc % -> n=2346 gold = Pareto

teal=single blue=bi purple=tri
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Avail vs Lucy Score (duty clock)

Lucy Score

T

Availability % -> n=2346 gold = Pareto teal=single blue=bi purple=tri

Pillars - Throughput vs Availability

Availability %

Throughput /s -> n=2346 gold = Pareto teal=single blue=bi purple=tri

AdaptPct vs hard Acc
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Hard Acc %

AdaptPct % -> n=2346 gold = Pareto

teal=single blue=bi purple=tri
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vs sgd - matched dtype x format x arch

AccDelta is the honest column. ScoreDelta is usually Availability (duty clock), not a better chain rule. Acc win = AccDelta > 0.5. Score
win = ScoreDelta > 1. Baseline is discovered from the board, not a frozen StepBP list.

ThruD ScoreD Score win%
step_sgd 102 -0.3 30 -0.0 -4.0 -1246 -179.2 9
tween_chain 102 -0.6 30 +0.0 +1.0 -485 +8.7 31
MeshBP 102 -0.7 30 -0.0 +0.4 -2061 -213.6 7
step_tween_chain 102 -1.1 29 -0.0 -4.5 -2451 -334.6 1
[TIIS] 102 1.7 33 0.1 +7.2 2872 -301.5 29
Mesh[T][S] 102 -1.9 36 -0.1 +6.4 -6873 -770.6 0
Mesh[T]Chain 102 -1.9 26 -0.1 +0.4 -3240 -390.7 0
tween 102 -19 30 -0.1 -0.8 -806 -166.7 12
step_tween 102 -2.0 33 -0.1 -5.9 -2468 -433.7 0
[TIS]IL] 102 -2.0 39 -0.1 3 -5031 -593.0 0
Step[T][S] 102 -2.0 34 -0.1 +0.4 -1583 -273.4 11
Mesh[T]Alt 102 21 34 -0.1 -9.5 -8002 -952.4 0
Mesh[T][S][FP] 102 -2.2 28 -0.1 +7.2 -7231 -812.0 0
Mesh[T] 102 -2.2 29 -0.1 -1.5 -1984 -323.4 1
Mesh[T][S]Sparse 102 -2.2 38 -0.1 +9.3 -7390 -828.2 0
[TI[S][HP]Async 102 -2.3 33 -0.1 +6.9 -6141 -690.1 0
[TI[S][HP] 102 -2.5 31 -0.1 +6.9 -3854 -447.2 12
Step[T]Alt 102 -2.8 30 -0.1 -12.1 -5860 -817.1 0
[TIISI[FP] 102 -3.0 32 -0.1 +7.3 -5170 -608.6 2
[TI[S]Sparse 102 -3.2 27 -0.1 +9.5 -6386 -721.5 0
[TI[S][LICache 102 32 28 0.1 +7.4 -5651 -645.7 0
[TIAIt 102 -3.4 33 -0.1 -9.3 -4645 -694.1 0

mean AccD vs sgd

step_sgd - -0.3
tween_chain - -0.6
MeshBP [ ] 0.7
step_tween_chain — 1.1
[miis] | L7
Mesh[T][s] I -1.9
Mesh[T]Chain ] 1.9
tween I 10
step_tween I 2.0
TSI | 20
SteplTs] I 20
Mesh[TIAlt ] 2.1
MeshITISIFP) I 22
MeshiT] I 22
Mesh[T][S]Sparse _ -2.2
[TISIHPIAsyne | 2.3
[TISIHP] | 25
Step[TA [ — 28
[TISIFP] | 30
(Tiislsparse | 3.2
[TIS]itiCache | 3.2
mA e 34
mean ScoreD vs sgd (duty clock)
step_sgd - -179.2
tween_chain I +8.7
MeshBP [ ] 2136
step_tween_chain — -334.6
[msl I -301.5
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mean ScoreD vs sgd (duty clock)

MeshTIE| I 7708
Mesh[T]Chain ] -390.7
tween [ ] -166.7
step_tween — -433.7
(TSI ] -593.0
Step[TI[S] [ ] -273.4
MeshiTIA e w524
Mesh(T[S]IFP] | -812.0
Mesh[T] [ ] -323.4
Mesh[T][S]Sparse ] -828.2
[TISIHPIASync ] -690.1
[TISIHP] I -447.2
SteplTIA [ — B17.1
[TISIIFP] | -608.6
[Misisparse I 7218
[TIS]LICache ] -645.7
ma [ — 6041
mean AvailD vs sgd
step_sgd — -4.0
tween_chain - +1.0
MeshBP [ | +0.4
step_tween_chain [ ] -4.5
[mis) | +72
Mesh[T][S] ] +6.4
Mesh[T]Chain | +0.4
tween . -0.8
step_tween [ ] 5.9
[TIISIIL] I +33
Step[T][S] . +0.4
Mesh[TJAl | 95
Mesh[TI[SI[FP] ] +7.2
Mesh[T] [ | 15
Mesh[T][S]Sparse | +9.3
[TIISIHP]Async ] +6.9
(TISIIHP] ] +6.9
Step[TA I 121
(TISIFP) I +7.3
[TIIS]sparse | +9.5
[TIISliLICache | +7.4
[TIAl | 9.3

AccD vs sgd, every mode x dtype (cols 1-12)
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AccD vs sgd, every mode x dtype (cols 1-12)
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AccD vs sgd, every mode x dtype (cols 13
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AccD vs sgd, every mode x dtype (cols 13-24)
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AccD vs sgd, every mode x dtype (cols 25-34)
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AccD vs sgd, every mode x dtype (cols 25-34)
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ScoreD vs sgd, every mode x dtype (cols 1-12)
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ScoreD vs sgd, every mode x dtype (cols 13-24)
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ScoreD vs sgd, every mode x dtype (cols 25-34)
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AvailD vs sgd, every mode x dtype (cols 1-12)
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every mode x dtype (cols 13

AvailD vs sgd,
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AvailD vs sgd, every mode x dtype (cols 13-24)
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AvailD vs sgd, every mode x dtype (cols 25-34)
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AccD vs sgd, every mode x arch
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AccD vs sgd, every mode x arch

© o o

3 @ =]
MeshBP +1 - -0
Mesh[T] =il “ -0
Mesh[T]Alt +0 “ +0
Mesh[T]Chain -0 -1
Mesh[T][S] -1 “ +1
Mesh[T][S][FP] +0 “ 0
Mesh[T][S]Sparse +0 +0
Step[T]Alt +0 “ =l
Step[T][S] +0 +0
ms) +0 _ a
TISIFP] o _ o
[TI[SIHP] +1 n -1
[TI[SI[HP]Async +0 _ -1
[TIS](L] +1 -0
[TI[S][L]Cache -1 “ -1
[TI[SISparse -1 “ -0
step_sgd -0 -0 -0
step_tween -0 -0
step_tween_chain -0 - -1
tween_chain -0 -1 -0

Family collapse - Step* vs non-Step

Step* is a 1D pipe (one sample enters layer 0 per tick; output is the sample that entered depth ticks ago). Non-Step of the same
family is a full-chain update. AccD is a real scheduler split, not leftover warm-up forwards.

step plain n mean |AccD|
Step[T]Alt [T]AIt 102 5.46
Step[T][S] [TI[S] 102 4.87
step_sgd sgd 102 2.12
step_tween tween 102 271
step_tween_chain tween_chain 102 2.48

Consciousness - Acc, Throughput, Availability

Synthetic organism / Lucy density: can the net run and train at the same time in a small box. Lucy Score = Throughput x Availability x
Acc / 10,000 (hard Acc; SoftAcc is serve-confidence only). SGD that blocks serve dies on Availability. Q = geomean Acc/Thru/Avail vs
learner peaks (traps do not set Thru/Avail). LPD = Q x shrink vs Acc-champ RAM; 0 unless Acc keep >=70%. Gold = all 3 pillars
>=80% at <=20% Acc-champ RAM. Gold-std = Acc >=80% plus Thru or Avail, then smallest then fastest. Score/MiB is the binary trap.
Acc champ nf4|none|Mesh[T][S][FP]|tricameral|simd Acc 46.3 Thru 854 Avail 41.3% 0.2 KiB (RAM reference)

Lucy Score champ (T x Avail x Acc) float32|none|tween_chain|single|simd Score 4073.8 Acc 34.0 Soft 26 0.4 KiB

Live-fit champ (best Q) float32|none|tween_chain|single|[simd Acc 34.0 Thru 26697 Avail 44.9% 0.4 KiB

Gold-std (2+ pillars, Acc keep >= 80%, then smallest then fastest): int3|none|[T][S][L]Cache|single|simd mode [T][S][L]Cache Acc
38.5 Thru 4729 0.0 KiB

Board fastest float32|none|tween|single|simd Thru 28308 (traps may own this)  Best availability
uint32|none|[T][S][L]Cache|single|simd 51.5%

Learner Thru peak 27587 learner Avail peak 50.1%
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Consciousness radar - Acc / Thru / Avail vs learner peaks

Acc

. Gold-std int3 [T][S][L]Cache single

Avail Thru

Memory density radar - same pillars x shrink vs Acc champ (traps sit at origin)

Acc

. Gold-std int3 [T][S][L]Cache single

LPD lead ternary [T][S][L] single

Avail Thru

No gold cell yet. Need all three pillars at 80% of learner peaks in one fifth of Acc-champ RAM.
Gold-standard train modes - 2+ pillars, Acc keep >= 80%, smallest then fastest

[TI[S][L]Cache 4729 int3 [T][S][L]Cache single
[TI[S][HP]Async 1 41.7 0.1 6232 uint4 [T][S][HP]Async single
[T][S]Sparse 1 42.1 0.1 890 int3 [T][S]Sparse tricameral
Mesh[T][S]Sparse 1 38.4 0.2 649 uint3 Mesh[T][S]Sparse tricameral
Mesh[T][S][FP] 2 46.3 0.2 854 nf4 Mesh[T][S][FP] tricameral
[TI[S]IL] 1 37.2 0.2 2181 uint4 [T][S][L] tricameral
Mesh[T][S] 1 38.8 2.2 1394 complex64 Mesh[T][S] bicameral
[TI[S][HP] 1 37.1 2.8 2227 int [T][S][HP] tricameral

Near-gold - 2+ pillars, RAM <= 50% of Acc champ

Th . 0/0 RA MO/D ---

near int3 [T][S][L]Cache single 4729

near uint4 [T][S][HP]Async single 90 23 98 58 32 3.1 1.84 41.7 6232 0.1
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Lucy density (LPD) - Q x shrink vs Acc-champ RAM; 0 if Acc keep < 70%

ternary [T][S][L] single 11371
- uint2 Step[T][S] single 71 50 86 67 18 615) 3.69 33.0 13676 0.0
- uint2 Mesh[T] single 73 48 81 66 18 55 3.60 33.8 13198 0.0
near int3 [T][S][L]Cache single 83 17 99 52 20 4.9 2.55 385 4729 0.0
- binary Mesh[T][S][FP] bicameral 76 8 90 38 20 4.9 1.85 35.0 2199 0.0
near uint4 [T][S][HP]Async single 90 23 98 58 32 3.1 1.84 41.7 6232 0.1
- int5 sgd single 75 35 78 59 34 29 1.73 34.8 9674 0.1
- binary [T][S][FP] tricameral 78 12 86 43 25 4.0 1.73 36.1 3331 0.0
- int5 step_sgd single 74 29 70 53 34 29 1.56 345 7964 0.1
- int8 tween_chain single 73 94 88 84 55 1.8 1.55 33.6 25899 0.1
- int8 MeshBP single 72 82 91 81 55 18 1.49 334 22600 0.1
- uint5 sgd single 73 34 75 57 39 2.6 1.48 33.8 9432 0.1
- int8 step_sgd single 74 87 80 80 55 1.8 1.47 34.4 24101 0.1
= int8 sgd single 73 87 7 79 b5 18 1.44 33.9 24071 0.1
- int5 [T][S][FP] single 74 17 93 49 34 29 1.43 34.3 4584 0.1
- uint8 tween_chain single 78 85 90 84 59 1.7 1.42 36.2 23342 0.1
- fp6 sgd single 74 32 77 57 41 24 1.38 34.3 8780 0.1
- uint8 step_sgd single 74 82 81 79 59 1.7 1.34 34.2 22643 0.1
- uint8 sgd single 73 83 80 79 59 1.7 1.33 33.6 23028 0.1
- fp8e5m2 step_sgd single 71 69 79 73 55 1.8 1.33 32.8 18928 0.1

Consciousness rank - Q = geomean Acc/Thru/Avail keep

-

float32 tween_chain single 26697
- float32 step_sgd single 74 100 83 85 0.39 27498 41.4
- int8 tween_chain single 73 94 88 84 1.55 25899 44.2
- float32 step_tween_chain single 75 91 87 84 0.39 25108 43.8
- uint8 tween_chain single 78 85 90 84 1.42 23342 45.0
- float32 sgd single 76 100 76 83 0.38 27587 38.1
- float64 sgd single 79 83 84 82 0.19 23003 42.2
- bfloat16 tween_chain single 75 80 91 82 0.75 22159 45.6
- int8 MeshBP single 72 82 91 81 1.49 22600 45.7
- float64 tween_chain single 74 78 93 81 0.19 21413 46.6

Trap - tiny RAM, Acc keep < 70% (Score/MiB and SoftAcc Score lie here)

trap binary sgd single 24081

trap binary step_sgd single 56 85 80 73 7 14.7 0.00 26.1 23444 0.0
trap binary tween single 47 90 90 73 7 14.7 0.00 21.9 24935 0.0
trap binary tween_chain single 57 84 88 75 7 14.7 0.00 26.5 23161 0.0
trap binary step_tween single 52 71 80 67 7 14.7 0.00 243 19518 0.0
trap binary step_tween_chain single 51 71 83 67 7 14.7 0.00 23.7 19528 0.0
trap binary MeshBP single 45 74 89 67 7 14.7 0.00 20.8 20512 0.0
trap binary Mesh[T] single 47 77 87 68 7 14.7 0.00 21.6 21152 0.0
trap binary Mesh[T]Chain single 49 64 90 66 7 14.7 0.00 22.7 17776 0.0
trap binary [T][S] single 46 52 90 60 7 14.7 0.00 21.4 14332 0.0

Acc keep % vs RAM KiB (gold = high Acc, low RAM vs Acc champ)
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Aec keep % vs RAM KiB (gold = high Acc, low RAM vs Acc champ)

Acc keep % vs Acc chal

RAM KiB -> n=40 gold = Pareto teal=single blue=bi purple=tri

Q% vs RAM KiB (gold = high consciousness, low RAM)

Q%

RAM KiB -> n=40 gold = Pareto teal=single blue=bi purple=tri

Q% vs shrink vs Acc champ (gold = upper right)
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Q%

times smaller than Acc champ ->

n=40 gold = Pareto teal=single blue=bi purple=tri
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Top Lucy density (LPD)

IN
©

ternary [T][S][L] single

uint2 Step[T][S] single ey s
uint2 Mesh(T] single iy e
int3 [TI[S][LICache single ey s

binary Mesh[T][S][FP] bicameral e e

uint4 [T][S][HP]Async single e 18

int5 sgd single D I

binary [T][S][FP] tricameral I

int5 step_sgd single ] s

int8 tween_chain single e 1

int8 MeshBP single _ 15

uint5 sgd single e s

int8 step_sgd single s

int8 sgd single e 14

int5 [T][S][FP] single e s

uint8 tween_chain single P 14

Live pulse (Score)

n=400 min=44.37 max=1877.11

Live pulse (SoftAcc)

n=400 min=23.89 max=25.46

Live pulse (Availability)

n=400 min=26.23 max=73.09

Live pulse (Throughput)
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n=400 min=439.72 max=19119.49

Queue by train mode (this epoch)

_
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