tide parallel

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 13:33:04 -

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 - parallel - offline report

Lucy champions (this tide)

Axis Cell Score Soft Acc Thru Avail
hard acc binary|none|[T][S][HP]|single|simd 1683.44 25.1 25.3 12925.7 52.0
throughput float32|none|tween_chain|single|simd 2698.92 25.0 25.5 23284.5 46.4
availability float32|none|[T][S]Sparse|bicameral|simd 583.43 25.0 22.8 4151.9 56.2
lucy score float32|none|tween_chain|single|simd 2698.92 25.0 255! 23284.5 46.4
mobile score (trap) binary|none|Step[T][S]|single|simd 1984.40 25.0 24.6 17667.0 449
acc/sec int64|none|sgd|single|simd 772.46 25.0 24.4 8730.1 354

Lucy axis champions (this tide)

Axis Mode DType Arch Value
hard_acc Step[T]Alt int3 tricameralx3 41.07
throughput tween_chain float32 singlex1 23284.49
availability [TI[S]Sparse float32 bicameralx2 56.21
score tween_chain float32 singlex1 2698.92
soft_acc [TI[S][HP] binary singlex1 25.06
acc_thru Step[T][S] float32 singlex1 6490.30
realtime tween_chain float32 singlex1 10795.65
adapt [TIs] int64 singlex1 25.01
keep_learn sgd float16 singlex1 14.90
acc_per_sec sgd int64 singlex1 12.49
consistency sgd bfloat16 singlex1 100.00
stability sgd fp4 singlex1 100.00
mobile_score Step[T][S] binary singlex1 74314172~
Ipd tween binary singlex1 5.27
mspeed tween binary singlex1 1.00
mavail [T][S]Sparse int64 singlex1 1.00

mix Step[T][S] int2 singlex1 0.83
gold_std [T][S][HP]Async binary singlex1 0.03

Best settings per train mode

Mode DType Format Score Soft Acc Avail n

tween_chain float32 none 2698.9 25.0 25.5 46.4 102
Step[T][S] float32 none 2678.8 25.0 28.1 46.3 102
tween float32 none 2643.1 25.0 27.4 45.6 102
Mesh[T] float32 none 2533.1 25.0 18.0 44.6 102
MeshBP float32 none 23514 25.0 28.2 45.1 102
step_tween_chain float32 none 2284.8 25.0 239 42.8 102
step_tween float32 none 2273.2 25.0 22.1 41.7 102
step_sgd float32 none 2080.9 25.0 275 38.7 102
[TI[s] float32 none 2065.1 25.0 24.3 50.2 102
[TI[SI[HP] float32 none 2019.3 25.0 27.9 51.2 102
sgd int8 none 1820.5 25.0 27.6 385 102
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[TIISIIFP] float32 none 1500.4 25.0 28.4 51.6 102
[TISIIL] float32 none 1450.6 25.0 22.7 47.7 102
[TI[S][LICache float32 none 1293.3 25.0 23.1 49.7 102
[Tl[S]Sparse float32 none 1226.0 25.0 233 53.5 102
[TI[S][HP]Async float32 none 1216.7 25.0 30.1 50.4 102
[TIAlt float32 none 1174.9 25.0 31.2 34.3 102
Mesh[T][S] float32 none 966.7 25.0 30.7 50.8 102
Step[T]Alt float32 none 773.9 25.0 19.7 30.5 102
Mesh[T]Chain float64 none 746.3 25.0 185 37.3 102
Mesh[T][S][FP] float32 none 438.4 25.0 241 40.8 102
Mesh[T][S]Sparse float32 none 430.1 25.0 16.0 44.0 102
Mesh[T]JAlt float32 none 198.7 25.0 20.9 27.9 102
Best dtype per mode
Mode Winner dtype Score Soft Acc
tween_chain float32 2698.9 25.0 255
Step[T][S] float32 2678.8 25.0 28.1
tween float32 2643.1 25.0 27.4
Mesh[T] float32 2533.1 25.0 18.0
MeshBP float32 2351.4 25.0 28.2
step_tween_chain float32 2284.8 25.0 239
step_tween float32 2273.2 25.0 22.1
step_sgd float32 2080.9 25.0 27.5
[TIis] float32 2065.1 25.0 24.3
[TI[SIHP] float32 2019.3 25.0 27.9
sgd int8 1820.5 25.0 27.6
[TI[SIIFP] float32 1500.4 25.0 28.4
[TIIS]IL] float32 1450.6 25.0 22.7
[T][S][L]Cache float32 1293.3 25.0 231
[T][S]Sparse float32 1226.0 25.0 233
[TI[S][HP]Async float32 1216.7 25.0 30.1
[TIAIt float32 1174.9 25.0 31.2
Mesh[T][S] float32 966.7 25.0 30.7
Step[T]JAlt float32 773.9 25.0 19.7
Mesh[T]Chain float64 746.3 25.0 18.5
Mesh[T][S][FP] float32 438.4 25.0 24.1
Mesh[T][S]Sparse float32 430.1 25.0 16.0
Mesh[T]JAlt float32 198.7 25.0 20.9
Best mode per dtype

ype Winner mode Score Soft Acc
float32 tween_chain 2698.9 25.0 25.5
int8 tween_chain 2283.0 25.0 25.0
ternary Step[T][S] 2079.4 25.0 22.0
int2 Step[T][S] 2037.5 25.0 29.4
int4 Step[T][S] 2013.8 25.0 20.2
binary Step[T][S] 1984.4 25.0 24.6
uint8 Step[T][S] 1881.5 25.0 21.3
bfloat16 Step[TI[S] 1735.3 25.0 22.7
fp4 Step[T][S] 1714.3 25.0 23.6
float64 Step[T][S] 1592.9 25.0 32.8
fp8e5m2 Step[T][S] 1272.2 25.0 25.0
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float16 Step[T][S] 1225.7 25.0 22.0
fp8e4m3 Step[T][S] 1201.2 25.0 19.6
uint32 [TI[S] 982.7 25.0 23.9
uint16 [TIIS] 945.1 25.0 30.0
uint64 [TIS] 945.0 25.0 25.3
int32 [TIIS] 898.0 25.0 22.3
int64 [TI[S] 893.8 25.0 20.3
uint4 [TIIs] 870.4 25.0 24.0
int16 [TI[S] 861.1 25.0 26.4
uint2 [TI[S] 859.9 25.0 28.8
uint [TI[S] 817.1 25.0 23.0
uintptr [TI[S] 808.2 25.0 20.2
complex128 [TI[S] 789.2 25.0 20.1
complex64 tween 779.2 25.0 24.4
int [TI[S] 738.6 25.0 27.1
nf4 tween 717.2 25.0 23.2
uint3 tween_chain 541.4 25.0 25.8
int3 tween_chain 513.6 25.0 20.0
uints Step[T][S] 421.9 25.0 26.9
uinté [TIIS] 382.7 25.0 23.1
int5 [TI[SI[HP] 382.4 25.0 29.5
p6 [TIIS] 373.9 25.0 25.1
int6 [TIS][HP] 362.9 25.0 27.4
Leaderboard (Lucy Score)

# Cell Score Soft Acc Thru Avail
1 float32|none|tween_chain|single|simd 2698.9 25.0 255 23284.5 46.4
2 float32|none|Step[T][S]|single|simd 2678.8 25.0 28.1 23125.1 46.3
3 float32|none|tween|single|simd 2643.1 25.0 27.4 23182.9 45.6
4 float32|none|Mesh[T]|single|simd 2533.1 25.0 18.0 22739.3 44.6
5 float32|none|MeshBP|single|simd 2351.4 25.0 28.2 20837.9 45.1
6 float32|none|step_tween_chain|single|simd 2284.8 25.0 23.9 21356.9 42.8
7 int8|none|tween_chain|single|simd 2283.0 25.0 25.0 20371.2 44.8
8 float32|none|step_tween|single|simd 2273.2 25.0 22.1 21817.2 41.7
9 int8|none|tween|single|simd 2156.6 25.0 23.7 19410.7 44.4
10 float32|none|step_sgd|single|simd 2080.9 25.0 275 21524.5 38.7
11 ternary|none|Step[T][S]|single|simd 2079.4 25.0 22.0 18383.4 45.3
12 float32|none|[T][S]|single|simd 2065.1 25.0 24.3 16460.4 50.2
13 ternary|none|tween_chain|single|simd 2041.7 25.0 259 18516.9 44.1
14 int2|none|Step[T][S]|single|simd 2037.5 25.0 29.4 17871.2 45.6
15 float32|none|[T][S][HP]|single|simd 2019.3 25.0 279 15761.9 51.2
16 int4|none|Step[T][S]|single|simd 2013.8 25.0 20.2 17800.0 45.3
17 binary|none|Step[T][S]|single|simd 1984.4 25.0 24.6 17667.0 44.9
18 int8|none|Mesh[T]|single|simd 1971.0 25.0 24.4 18379.4 42.9
19 binary|none|tween|single|simd 1967.1 25.0 29.0 18482.6 42.6
20 int4|noneltween_chain|single|simd 1946.6 25.0 185 18171.3 42.8
Leaderboard (SoftAcc)

# Cell Score Soft Acc Thru Avail
1 binary|none|[T][S][HP]|single|simd 1683.4 25.1 25.3 12925.7 52.0
2 ternary|none|MeshBP|single|simd 1680.0 25.0 275 15723.0 42.7
3 uint8|none|Mesh([T]|single|simd 1688.6 25.0 26.3 15784.5 42.8
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4 float32|none|MeshBP|single|simd 2351.4 25.0 28.2 20837.9 45.1
5 binary|none|Step[T][S]|single|simd 1984.4 25.0 24.6 17667.0 44.9
6 int4|none|MeshBP|single|simd 1680.8 25.0 28.6 15747.0 42.7
7 float32|none|Step[T][S]|single|simd 2678.8 25.0 28.1 23125.1 46.3
8 float32|none|[T][S][HP]|single|simd 2019.3 25.0 27.9 15761.9 51.2
9 int8|none|Mesh([T]|single|simd 1971.0 25.0 24.4 18379.4 42.9
10 int2|noneltween_chain|single|simd 1827.3 25.0 225 17299.2 42.2
11 binary|none|tween_chain|single|simd 1904.6 25.0 225 17574.4 43.3
12 int8|none|MeshBP|single|simd 1862.1 25.0 24.8 16804.1 44.3
13 float32|none|[T][S]|single|simd 2065.1 25.0 24.3 16460.4 50.2
14 int8|none|sgd|single|simd 1820.5 25.0 27.6 18892.2 38.5
15 int8|none|[T][S]|single|simd 1755.7 25.0 26.5 13766.1 51.0
16 float32|none|tween|single|simd 2643.1 25.0 27.4 23182.9 45.6
17 float32|none|step_sgd|single|simd 2080.9 25.0 275 21524.5 38.7
18 int8|none|tween_chain|single|simd 2283.0 25.0 25.0 20371.2 44.8
19 float32|none|Mesh[T]|single|simd 2533.1 25.0 18.0 22739.3 44.6
20 float32|none|tween_chain|single|simd 2698.9 25.0 25.5 23284.5 46.4
Leaderboard (hard Acc)
# Cell Score Soft Acc Thru Avail
1 int2|none|Step[T][S]|single|simd 2037.5 25.0 29.4 17871.2 45.6
2 binary|none|tween|single|simd 1967.1 25.0 29.0 18482.6 42.6
3 int4|none|MeshBP|single|simd 1680.8 25.0 28.6 15747.0 42.7
4 float32|none|MeshBP|single|simd 2351.4 25.0 28.2 20837.9 45.1
5 float32|none|Step[T][S]|single|simd 2678.8 25.0 28.1 23125.1 46.3
6 float32|none|[T][S][HP]|single|simd 2019.3 25.0 27.9 15761.9 51.2
7 int8|none|sgd|single|simd 1820.5 25.0 27.6 18892.2 38.5
8 ternary|none|MeshBP|single|simd 1680.0 25.0 275 15723.0 42.7
9 float32|none|step_sgd|single|simd 2080.9 25.0 275 21524.5 38.7
10 float32|none|tween|single|simd 2643.1 25.0 27.4 23182.9 45.6
11 int8|none|[T][S]|single|simd 1755.7 25.0 26.5 13766.1 51.0
12 int4|none|sgd|single|simd 1724.7 25.0 26.5 18216.2 37.9
13 uint8|none|Mesh[T]|single|simd 1688.6 25.0 26.3 15784.5 42.8
14 int2|none|tween|single|simd 1884.6 25.0 26.0 17832.5 42.3
15 ternary|none|tween_chain|single|simd 2041.7 25.0 259 18516.9 441
16 float32|none|tween_chain|single|simd 2698.9 25.0 255 23284.5 46.4
17 binary|none|[T][S][HP]|single|simd 1683.4 25.1 25.3 12925.7 52.0
18 int8|none|tween_chain|single|simd 2283.0 25.0 25.0 20371.2 44.8
19 int8|none|step_sgd|single|simd 1868.6 25.0 24.8 18876.4 39.6
20 int8|none|MeshBP|single|simd 1862.1 25.0 24.8 16804.1 44.3
Top scores
float32|none|tween_chain|single|simd 2698.9
float32|none|Step[T][S]|single|simd 2678.8
float32|none|tween|single|simd 2643.1
float32|none|Mesh([T]|single|simd 2533.1
float32|none|MeshBP|single|simd 2351.4
float32|none|step_tween_chain|single|simd 2284.8
int8|none|tween_chain|single|simd 2283.0
float32|none|step_tween|single|simd 2273.2
int8|none|tween|single|simd 2156.6
float32|none|step_sgd|single|simd 2080.9
ternary|none|Step[T][S]|single|simd 2079.4
float32|none|[T][S]|single|simd 2065.1
ternary|nonel|tween_chain|single|simd 2041.7
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Top scores

int2|none|Step[T][S]|single|simd
float32|none|[T][S][HP]|single|simd

I 20375
I 20103

int4|none|Step[T][S]Isingle|simd i 20138
binary|none|Step[T][S]|single|simd [ 19844
int8none|Mesh([T]|single|simd g 9o
binary|none|tween|single|simd [ 19871
int4|none|tween_chain|single|simd [ 19466
int4|noneltween|single|simd [ 19218
ternary|none|tween|single|simd [ 19081
binary|none[tween_chain|single|simd [ 19048
int2|none|tween|single|simd [ 18846
uint8|none|Step[T][S]|single|simd i 1ss1s
int8|none|step_sgd|single|simd [ 1eess
uint8|noneltween_chain|single|simd O 18633
int8|none|MeshBP|single|simd O 1862
int2|noneltween_chain|single|simd i 1823
int8|none|sgd|single|simd ] 18205
uintg|none|tween|single|simd [ 18186
intg|none|[T][S]Isingle|simd T arss7
int8|none|[T][SI[HP]Isingle|simd P 17383
bfloat16|none|Step[T][S]|single|simd i 1ssa3
int4|none|sgd|single|simd e e
fp4Inone|Step[T][S]|single|simd ] 143
uint8|none|Mesh(T]|single|simd [ 1esss
binary|none|[T][S][HP]|single|simd [ 16834
int4|none|MeshBP|single|simd [ 16808
ternary|none|MeshBP|single|simd [ 1.800

Best settings per mode
tween_chain [ 26989
Step[TI[S] [ orss
tween I 2431
Mesh(T] [ 2583
MeshBP [ 23514
step_tween_chain iy 20848
step_tween - 22132
step_sgd [ 20809
Tiis] [ 208s.1
[TISIHP] - 20103
sgd [ 18205

[TISIFP) I 15004
|

[TISIL] 1450.6
[TISI[LICache [ 12933
[TI[SISparse e 12260
[TISIHP]Async i 12187
[TIAIt I 1
Mesh[T][S] I T
Step[TJAlt s 7739
Mesh[T]Chain [ 7463
Mesh[T][S][FP] [ 4384
Mesh[T][S]Sparse [ 4z01

Mesh[T]Alt [ 1987

Mean Score by train mode
[Ts] T 5929
Step[Tlis)] I 5623
tween_chain I sss6
[TIS]HP] . 71
tween I se23

536.9

sgd

Meshep P 539
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Mean Score by train mode

step_sgd
[TIS]IFP]
step_tween
step_tween_chain
[T][S][L]Cache
[T][S]Sparse
(TSI
[TI[S][HP]Async
Mesh[T]
Mesh[T]Chain
[TJAIt

Mesh[T][S]
Mesh[T][S]Sparse
Step[T]Alt
Mesh[T][S][FP]
Mesh[T]Alt

Mean hard Acc by train mode

Mesh([T]
[T][S][L]Cache
Mesh[T][S][FP]
Mesh[T][S]Sparse
Mesh[T]Chain
Step[T]Alt
[TI[S][HP]Async
[TJAIt
Mesh[T]Alt
[TI[S]HP]
MeshBP
sgd
step_tween
[T][S]Sparse
tween_chain
tween
step_tween_chain
step_sgd
Mesh[T][S]
[TIs]
[TISIIL]
[TIS]IFP]
Step[T][S]

Mean SoftAcc by train mode

I 205
=
380.4
I 5749
I o714
I 31
I 5350

332.0

303.1
250.5
226.5

175.4
162.7
149.0
120.1

a9

N
o
w

I 259

25.8
25.6
25.6
255
25.4
25.4
25.4

253

R 253
I 253
S

25.1
24.8

I 247
I 27
I 27
I 246

24.5

245

I 2.4

24.3

[Tl . 0
[TliSlSparse . 0
[TIIS][LiCache . 0
Mesh(T] - 0
[TIISIHP) T 250
MeshBP - 0
step_tween [
Mesh[T][S]Sparse . 0
Mesh[T]Chain . 50
[TIISIHPIAsync . 0
Step[TIAI . 0
[TISIIL] T 250
tween_chain . 0
step_tween_chain . 50
Mesh[T][s] . 0
[TISIFP] T 280
Mesh[T]Al . 0
Step[T][S] . 0
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Mean SoftAcc by train mode

[TIs]
Mesh[TI[S][FP]
tween
step_sgd

sgd

Mean Availability by train mode

[TI[S]Sparse
[TIs]

[TIISIIFP]
[T][S][L]Cache
[TI[S]HP]
Mesh[T][S]Sparse
[TI[S][HP]Async
Mesh[T][S]
[TISIIL]
Mesh[TI[S][FP]
Step[T][S]
tween_chain
MeshBP

sgd

tween
Mesh[T]Chain
step_sgd
step_tween_chain
step_tween
Mesh([T]

[TIAIt
Step[T]Alt
Mesh[T]Alt

Mean Throughput by train mode

sgd
tween_chain
tween
Step[T][S]
step_sgd

[TIs]

MeshBP
step_tween
step_tween_chain
[TI[S][HP]
Mesh([T]
[TIS]IFP]
[TISIL

[TJAIt
Mesh[T]Chain
[TI[S][L]Cache
[TI[SI[HP]Async
[T][S]Sparse
Step[T]AIt
Mesh[T][S]
Mesh[T][S]Sparse
Mesh[T][S][FP]
Mesh[T]Alt

Mean Score by dtype

float32
int8

ternary

25.0
25.0
25.0
25.0
24.9

IS

a

w
IS
©
e

45.1
45.0
45.0
44.7
44.7

w
©

37.4

w
©
[

36.1
34.2

=T
T
I 22
I 05
1k
I 256

279

26.5
24.4

216

I 215

6148.0

6040.4

R 60377

5824.3

5368.5

5117.0
5021.9

D 17397
I 4693
I 45265

3675.0

3483.4

D 33083
I 51620
I G173
I 30587

27455
2704.9

I 23503

1636.5

1369.6
1213.1

709.6

833.6

676.1

620.6
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Mean Score by dtype
int2 I 6190
binary . e17s

i I 00
i I 507
bfloat16 [ s34
float64 e 5202
fos I 460
fpBesm2 P 073
float16 [ s
fpBedm3 . s

uint16 . sses

uint32 [ 3334

uint64 e a7

int32 [ ssa

uint4 [ 3089

int16 [ s06.8

int64 [ 2983

uint2 e 2924

uintptr . 208

uint e 2ses

complex64 _ 2578

complex128 _ 246.5

int P 2srs

nf4 [ 2040

uint3 [ 1643

int3 [ 1534

uints [ 12809

int5 o 1226

it 70

06 [ 10809

Mean hard Acc by dtype

uint6 T 26
binery -  =m
e I 250
int3 T s
uitpt P 25
e -
uints . 2ss
bfloat16 T, s
uint3 T, s
uint T 254
uints T, 254
itz I 253
s P 252
o4 I 752
temary - ==
float64 T 252
complex64 _ 251
uint32 T, s
float16 T s
fpBedm3 T 251
uint2 . s
foa I 250
s I 250
s -
fogesm P 2
floata2 T 247
int64 T 24
uint64 T 24
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Mean hard Acc by dtype

i N 245
it I 245
a2 R 245
s S
complex128 I 244
it ——————=

Mean Score by arch

gt s
bicameralx2 [ 2330
tricameralx3 [ 1885

Honesty - mean Score, every mode x dtype (cols 1-12)

g g
: 2 8 : E E E - S -
Mesh[T][S]Sparse 347 130
e =N - =~ [
step_sgd
step_tween

step_tween_chain
tween

tween_chain

Honesty - mean Score, every mode x dtype (cols 13-24)
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Honesty - mean Score, every mode x dtype (cols 13-24)

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIS]HP]
[TI[S][HP]Async
[TIsiiy
[TIIS][LICache
[TI[S]Sparse
sgd

step_sgd
step_tween
step_tween_chain
tween

tween_chain

Honesty - mean Score, every mode x dtype (cols 25-34)
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Honesty - mean Score, every mode x dtype (cols 25-34)

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIS]HP]
[TI[S][HP]Async
[TIsiiy
[TIIS][LICache
[TI[S]Sparse
sgd

step_sgd
step_tween
step_tween_chain
tween

tween_chain

Honesty - mean hard Acc, every mode x dtype (cols 1-12)
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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

gd

step_s

step_tween

step_tween_chain

tween

tween_chain

24)

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

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

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIISIHP]
[TI[S]HP]Async
[TISIIL]
[TIIS][LICache
[TlIS]Sparse
sgd

step_sgd
step_tween
step_tween_chain
tween

tween_chain

Honesty - mean hard Acc, every mode x dtype (cols 25-34)
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Honesty - mean hard Acc, every mode x dtype (cols 25-34)

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIISIHP]
[TI[S]HP]Async
[TISIIL]
[TIIS][LICache
[TlIS]Sparse
sgd

step_sgd
step_tween
step_tween_chain
tween

tween_chain

Honesty - mean SoftAcc, every mode x dtype (cols 1-12)
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Honesty - mean SoftAcc, every mode x dtype (cols 1-12)
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[TIISIIFP]
[TIS]HP]
[TI[S][HP]Async
[TIsiiy
[TIIS][LICache
[TI[S]Sparse
step_sgd
step_tween
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[ms1
sgd

step_tween_chain

tween

tween_chain

24)

every mode x dtype (cols 13-

mean SoftAcc

Honesty -
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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 SoftAcc, every mode x dtype (cols 25-34)

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIS]HP]
[TI[S][HP]Async
[TIsiiy
[TIIS][LICache
[TI[S]Sparse
sgd

step_sgd
step_tween
step_tween_chain
tween

tween_chain

Honesty - mean Avail, every mode x dtype (cols 1-12)
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Honesty - mean Avail, every mode x dtype (cols 1-12)
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every mode x dtype (cols 13-24)

mean Avalil

Honesty -
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Honesty - mean Avail, every mode x dtype (cols 13-24)

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIS]HP]
[TIIS]HP]Async
[TIsiiy
[TIIS][LICache
[TI[S]Sparse
sgd

step_sgd
step_tween
step_tween_chain
tween

tween_chain

Honesty - mean Avail, every mode x dtype (cols 25-34)
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Honesty - mean Avail, every mode x dtype (cols 25-34)

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[TAIt

[ms1

[TIISIIFP]
[TIS]HP]
[TIIS]HP]Async
[TIsiiy
[TI[S][L]Cache
[TI[S]Sparse
sgd

step_sgd
step_tween
step_tween_chain

Mean Score, every mode x arch
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Mean Score, every mode x arch
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MeshBP

Mesh[T]

Mesh[T]Alt

Mesh[T]Chain

Mesh[T][S]

Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIS]HP]
[TI[S][HP]Async
[TIsiiy
[TIIS][LICache
[TI[S]Sparse

sgd

step_sgd
step_tween
step_tween_chain
tween

tween_chain

Mean hard Acc, every mode x arch
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Mean hard Acc, every mode x arch

bicameralx2
singlex1

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]
[T]AIL
[ms1
[TIISIIFP]
[TIIS][HP]
[TI[S]HP]Async
[TISIIL]
[TIIS][LICache
[TlIS]Sparse
sgd
step_sgd
step_tween
step_tween_chain
tween

tween_chain

Mean Avail, every mode x arch
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Mean Avail, every mode x arch
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Mesh[T]Alt

Mesh[T]Chain

Mesh[T][S]

Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[TAIt
[ms1
[TIISIIFP]

[TIS]HP]
[TIIS]HP]Async
[TIsiiy
[TI[S][L]Cache
[TI[S]Sparse
sgd

step_sgd

step_tween

step_tween_chain
tween

tween_chain

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,

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

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%
Mesh[T] 102 +1.0 52 +0.1 -6.9 -2473 -233.8 5
[T][S][L]Cache 102 +0.6 54 +0.1 +11.7 -3049 -165.5 11
Mesh[T][S][FP] 102 +0.5 51 +0.1 +4.0 -4935 -416.8 0
Mesh[T][S]Sparse 102 +0.3 49 +0.1 +11.4 -4778 -374.2 0
Mesh[T]Chain 102 +0.3 53 +0.1 -2.8 -3031 -286.4 0
Step[T]Alt 102 +0.2 47 +0.1 -11.8 -3789 -387.9 0
[TI[SI[HP]Async 102 +0.2 50 +0.1 +11.4 -3403 -204.9 4
[TIAIt 102 +0.1 51 +0.1 -8.9 -2986 -310.4 2
Mesh[T]Alt 102 +0.1 42 +0.1 -11.9 -5438 -495.1 0
[TI[SI[HP] 102 +0.1 45 +0.1 +11.6 -1621 +10.2 50
MeshBP 102 +0.1 43 +0.1 +0.5 -1126 -53.0 17
step_tween 102 -0.1 43 +0.1 6.5 -1408 -156.5 6
[Tl[S]Sparse 102 -0.2 45 +0.1 +15.7 -3443 -193.9 7
tween_chain 102 -0.5 40 +0.1 +0.9 -108 +18.6 36
tween 102 -0.5 36 +0.1 -0.1 -110 +5.4 30
step_tween_chain 102 -0.6 39 +0.1 -4.7 -1459 -162.0 4
step_sgd 102 -0.6 35 +0.0 -4.2 -780 -107.3 7
Mesh[T][S] 102 -0.6 37 +0.1 +6.4 -4512 -361.6 1
[TIS] 102 -0.7 38 +0.1 +12.0 -1031 +55.9 59
[TIS]IL] 102 -0.8 39 +0.1 +6.2 -2840 -201.1 4
[TISI[FP] 102 -0.8 40 +0.1 +11.8 -2665 -132.6 12
Step[T][S] 102 -0.9 38 +0.1 +2.7 -324 +25.4 40

mean AccD vs sgd

MeshiT] I 1.0
[TI[S][LICache ] +0.6
MeshITISIFP) I w05
Mesh[T][S]Sparse _ +0.3
Mesh[T]Chain [ ] +0.3
Step[TJAlt I +0.2
[TIS]HP]ASync ] +0.2
[TIAIt ] +0.1
Mesh[TJAlt [ +0.1
[TIISIHP] [ | +0.1
MeshBP [ | +0.1
step_tween - -0.1
[T]iS]Sparse ] 0.2
tween_chain ] 05
tween e 05
step_tween_chain — 0.6
step_sad I 06
Mesh[T][s] ] 06
[Tiis] | 0.7
TISIIL] | 08
[THSI[FP] | 08
Step[TI(S] | 0.9
mean ScoreD vs sgd (duty clock)
Mesh(T] ] -233.8
[TIiS][LICache [ -165.5
Mesh[T][S]FP] | -416.8
Mesh[T][S]Sparse ] -374.2
Mesh[T]Chain ] -286.4
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mean ScoreD vs sgd (duty clock)

SteplTA I 3879
[sIHPlAsyne I 2009
man I 3104
MeshiTIA [ — 4951
[TISIHP] ] +10.2
MeshBP [ ] -53.0
step_tween — -156.5
[TISiSparse I 1939
tween_chain . +18.6
tween I +5.4
step_tween_chain [ ] -162.0
step_sgd - -107.3
MeshTI(s| I 3616
[TIis] [ ] +55.9
[TISIIL) I 2011
(TISIFP) [ ] 1326
Step[T][S] [ ] +25.4
mean AvailD vs sgd
Mesn(T) I o9
MSILCache —— 417
Mesh[T][SI[FP] I +40
MeshT[SISparse — ‘e
Mesh[T]Chain [ ] 2.8
SteplTIAR I 18
[TISIHPASyne — 1114
A — 50
Mesn[TAR T 119
[TISIHP) — 4116
MeshBP | +0.5
step_tween — 55
[TiSiSparse I 157
tween_chain ] +0.9
tween | -0.1
step_tween_chain [ ] -4.7
step_sgd I a2
MeshITIS] — +64
) — +120
misu I +6.2
TSTFP] I sie
StepTI[S] [ ] +2.7

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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every mode x dtype (cols 13-24)

AccD vs sgd
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AccD vs sgd, every mode x dtype (cols 13-24)

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[TAIt

[ms1

[TIISIIFP]
[TIISIHP]
[TI[S]HP]Async
[TISIIL]
[TIIS][LICache
[TlIS]Sparse
step_sgd
step_tween
step_tween_chain
tween

tween_chain

AccD vs sgd, every mode x dtype (cols 25-34)
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AccD vs sgd, every mode x dtype (cols 25-34)

Mesh[T][S]Sparse
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Step[T][S]

[TAIt
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[TIISIIFP]
[TIISIHP]
[TI[S]HP]Async
[TISIIL]
[TIIS][LICache
[TlIS]Sparse
step_sgd
step_tween
step_tween_chain
tween

tween_chain

ScoreD vs sgd, every mode x dtype (cols 1-12)
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ScoreD vs sgd, every mode x dtype (cols 1-12)

MeshBP

Mesh[T]

II complex128
II complea

Mesh[T]Alt

bfloat16
&

Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIISIHP]
[TI[S]HP]Async
[TISIIL]
[TIIS][LICache
[TlIS]Sparse
step_sgd
step_tween
step_tween_chain
tween

tween_chain

ScoreD vs sgd, every mode x dtype (cols 13-24)
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ScoreD vs sgd, every mode x dtype (cols 13-24)

MeshBP

Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIISIHP]
[TI[S]HP]Async
[TISIIL]
[TIIS][LICache
[TlIS]Sparse
step_sgd
step_tween
step_tween_chain

tween

tween_chain

ScoreD vs sgd, every mode x dtype (cols 25-34)
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ScoreD vs sgd, every mode x dtype (cols 25-34)

MeshBP

Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[TAIt

[ms1

[TIISIIFP]
[TIISIHP]
[TI[S]HP]Async
[TISIIL]
[TIIS][LICache
[TlIS]Sparse
step_sgd
step_tween
step_tween_chain

tween

tween_chain

AvailD vs sgd, every mode x dtype (cols 1-12)
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AvailD vs sgd, every mode x dtype (cols 1-12)
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24)

every mode x dtype (cols 13

AvailD vs sgd,
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AvailD vs sgd, every mode x dtype (cols 13-24)

MeshBP

Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[TAIt

[ms1

[TIISIIFP]
[TIIS][HP]
[TI[S]HP]Async
[TISIIL]
[TI[S][L]Cache
[TlIS]Sparse
step_sgd
step_tween
step_tween_chain

tween

tween_chain

AvailD vs sgd, every mode x dtype (cols 25-34)
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AvailD vs sgd, every mode x dtype (cols 25-34)

MeshBP

Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[T]AIL

[ms1

[TIISIIFP]
[TIIS][HP]
[TI[S]HP]Async
[TISIIL]
[TIIS][LICache
[TlIS]Sparse
step_sgd
step_tween
step_tween_chain

tween

tween_chain

AccD vs sgd, every mode x arch
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AccD vs sgd, every mode x arch

o
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singlex1
tricameralx3

MeshBP
Mesh[T]
Mesh[T]Alt
Mesh[T]Chain
Mesh[T][S]
Mesh[T][S][FP]
Mesh[T][S]Sparse
Step[T]Alt
Step[T][S]

[TAIt

[ms1

[TIISIIFP]
[TIS]HP]
[TI[S][HP]Async
[TIsiiy
[TIIS][LICache
[TlIS]Sparse
step_sgd
step_tween
step_tween_chain
tween

tween_chain

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 6.76
Step[T][S] [TIis] 102 5.28
step_sgd sgd 102 2.44
step_tween tween 102 3.41
step_tween_chain tween_chain 102 3.15

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 int3|none|Step[T]Alt|tricameral|simd Acc 41.1 Thru 537 Avail 16.1% 0.2 KiB (RAM reference)

Lucy Score champ (T x Avail x Acc) float32|none|Step[T][S]|single|simd Score 3006.6 Acc 28.1 Soft 25 0.9 KiB

Live-fit champ (best Q) int2|none|Step[T][S]|single|simd Acc 29.4 Thru 17871 Avail 45.6% 0.1 KiB

Gold-std (2+ pillars, Acc keep >= 80%, then smallest then fastest): binary|none|[T][S][HP]Async|single|simd mode [T][S][HP]Async
Acc 34.2 Thru 7594 0.0 KiB

Board fastest float32|none|tween_chain|single|simd Thru 23284 (traps may own this)  Best availability
float32|none|[T][S]Sparse|bicameral|simd 56.2%

Learner Thru peak 18483 learner Avail peak 54.4%
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Consciousness radar - Acc / Thru / Avail vs learner peaks

Acc

. Gold-std binary [T][S][HP]Async single

Live-fit int2 Step[T][S] single

Avail Thru

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

Acc

. Gold-std binary [T][S][HP]Async single

LPD lead binary tween 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][HP]Async 7594 binary [T][S][HP]Async single

Mesh[T][S]Sparse 4 38.9 0.0 3395 binary Mesh[T][S]Sparse single

[TI[SIHP] 5 375 0.1 8422 ternary [T][S][HP] bicameral / fp8e4m3 [T][S][HP] single
[TI[S][L]Cache 8 34.8 0.2 5006 fp6 [T][S][L]Cache single / uint32 [T][S][L]Cache single
[T][S]Sparse 4 38.2 0.2 1936 nf4 [T][S]Sparse tricameral / uint16 [T][S]Sparse bicameral
[TISIIL] 1 34.2 1.8 7840 float64 [T][S][L] single

Mesh[T][S][FP] 1 33.9 1.8 1727 uint Mesh[T][S][FP] single

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

RA M 0/0 ---

near binary [T][S][HP]Async single 7594
near binary Mesh[T][S]Sparse single 95 18 80 52 16 6.4 3.34 38.9 3395 0.0
near binary Mesh[T][S]Sparse tricameral 91 10 93 44 33 3.0 1.33 37.3 1917 0.1
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Lucy density (LPD) - Q x shrink vs Acc-champ RAM; 0 if Acc keep < 70%

binary tween single 18483
near binary [T][S][HP]Async single 83 41 93 68 16 6.4 4.39 34.2 7594 0.0
- binary [T]Alt single 80 52 56 61 16 6.4 3.95 32.7 9606 0.0
- binary Step[T]Alt single 76 42 55 56 16 6.4 3.58 311 7723 0.0
near binary Mesh[T][S]Sparse single 95 18 80 52 16 6.4 3.34 38.9 3395 0.0
- int2 Step[T][S] single 72 97 84 83 31 3.2 2.68 29.4 17871 0.1
- ternary step_tween single 75 83 69 75 31 3.2 2.43 30.9 15312 0.1
- int2 [T][S][FP] single 75 51 91 70 31 3.2 2.26 30.7 9344 0.1
- binary [T][S][HP] bicameral 75 30 84 57 29 35 1.98 30.7 5478 0.1
- int2 [T]Alt single 75 52 56 61 31 3.2 1.95 30.9 9674 0.1
- binary Mesh[T]Chain bicameral 79 28 68 53 29 3.5 1.83 325 5115 0.1
- ternary Step[T]Alt single 72 44 56 56 31 3.2 1.79 29.5 8047 0.1
- binary step_tween bicameral 73 32 55 50 29 35 1.74 30.0 5853 0.1
- binary [T][S][L]Cache bicameral 73 20 83 49 29 a5 1.70 29.8 3613 0.1
acc int2 Mesh[T][S]Sparse single 93 18 78 51 31 3.2 1.64 38.3 3404 0.1
- binary [T][S][HP]Async bicameral 72 18 82 47 29 35 1.64 29.6 3329 0.1
- int2 Mesh[T][S] single 76 21 76 50 31 3.2 1.59 31.3 3906 0.1
acc binary [T][S][FP] bicameral 83 17 70 46 29 B15) 1.59 34.0 3095 0.1
- binary tween tricameral 75 31 61 52 33 3.0 1.56 30.8 5718 0.1
- uint2 [T][S] single 70 37 92 62 40 25 1.55 28.8 6845 0.1

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

-

int2 Step[T][S] single 17871
- binary tween single 71 100 78 82 5.27 18483 42.6
- float64 Step[T][S] single 80 77 83 80 0.08 14171 45.0
- uint8 MeshBP single 73 80 81 78 0.58 14843 44.2
- int4 [T][S][HP] single 73 69 94 78 1.25 12719 51.4
- int8 step_tween single 8 86 70 76 0.61 15826 38.0
- ternary step_tween single 75 83 69 75 2.43 15312 375
- bfloat16 [T][S][HP] single 71 61 96 75 0.30 11317 52.0
- float64 MeshBP single 72 69 78 73 0.07 12784 42.7
- uint8 step_tween single 75 72 68 72 0.54 13362 37.3

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

trap binary sgd single 17236

trap binary step_sgd single 48 89 69 67 16 6.4 0.00 19.9 16373 0.0
trap binary tween_chain single 55 95 80 75 16 6.4 0.00 225 17574 0.0
trap binary step_tween single 61 79 68 69 16 6.4 0.00 25.0 14561 0.0
trap binary step_tween_chain single 59 75 68 67 16 6.4 0.00 243 13792 0.0
trap binary MeshBP single 66 85 78 76 16 6.4 0.00 27.3 15651 0.0
trap binary Mesh[T] single 69 49 52 56 16 6.4 0.00 28.4 8998 0.0
trap binary Mesh[T]Chain single 60 37 55 49 16 6.4 0.00 24.5 6814 0.0
trap binary [T][S] single 56 69 93 71 16 6.4 0.00 22.9 12840 0.0
trap binary Step[T][S] single 60 96 83 78 16 6.4 0.00 24.6 17667 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)

sinary tween singl I 5
binary [T][S][HP]Async single . s
binary [T]Alt single i 3o
binary Step[T]Alt single iy, s

binary Mesh[T][S]Sparse single e 33

int2 Step[T][S] single e 27

ternary step_tween single i 24

int2 [TISI[FP] single Py 23

binary [T][S][HP] bicameral e 20

int2 [T]Alt single P 19

binary Mesh[T]Chain bicameral P 18

ternary Step[T]Alt single s

binary step_tween bicameral e

binary [T][S][L]Cache bicameral I

int2 Mesh([T][S]Sparse single e e

binary [T][S][HP]Async bicameral _ 1.6

Live pulse (Score)

n=400 min=13.27 max=1120.86

Live pulse (SoftAcc)

n=400 min=24.96 max=25.03

Live pulse (Availability)

n=400 min=20.14 max=100.00

Live pulse (Throughput)
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n=400 min=161.77 max=10638.71

Queue by train mode (this epoch)

_
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