tide GPT-char

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 - epochl1l - Ir0.02 - 2026-08-21 09:15:18 - 0.0.0.0:8155

This epoch 986 / 986 cells. Recorded 986 results. Learning rate 0.02.

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.

live_gptv1.0.0 - cameralx8 - tinyshakespeare - 4096 windows - seq 32 - causal MHA - A->B->A2 - SIMD

Lucy champions (this tide)

Axis Cell Score Soft Acc Thru Avail
hard acc bfloat16|none|Mesh[T]Chain|cameralx8|simd 3.74 3.8 13.5 1154 24.0
throughput float32|none|[T][S][L]Cache|cameralx8|simd 1.87 15 1.8 2721 38.0
availability float64|none|[T][S][L]Cache|cameralx8|simd 1.80 15 2.1 2295 38.2
lucy score float32|none|step_tween_chain|cameralx8|simd 6.12 3.7 11.5 185.0 28.9
mobile score (trap) binary|none|[T][S]Sparse|cameralx8|simd 1.68 15 1.8 254.2 37.1
acc/sec float32|none|step_tween_chain|cameralx8|simd 6.12 3.7 11.5 185.0 28.9
Lucy axis champions (this tide)

Axis Mode DType Arch Value
hard_acc MeshBP bfloat16 cameralx8 13.61
throughput [T][S][L]Cache float32 cameralx8 272.15
availability [TI[S][L]Cache float64 cameralx8 38.21
score step_tween_chain float32 cameralx8 6.12
soft_acc Mesh[T]Chain bfloat16 cameralx8 3.83
acc_thru step_tween_chain float32 cameralx8 21.20
realtime [T][S][L]Cache float32 cameralx8 103.54
adapt step_tween_chain float32 cameralx8 3.09
keep_learn sgd fpd cameralx8 10.15
acc_per_sec step_tween_chain float32 cameralx8 0.26
stability sgd fp4 cameralx8 100.00
mobile_score [T][S]Sparse binary cameralx8 129.46
Ipd step_tween_chain bfloat16 cameralx8 0.89
mspeed step_sgd float32 cameralx8 1.00
mavail step_tween_chain float32 cameralx8 1.00
mix step_tween_chain float32 cameralx8 0.94
gold_std step_sgd bfloat16 cameralx8 212.19
Best settings per train mode

Mode DType Format Score Soft Acc Avail n
step_tween_chain float32 none 6.1 3.7 11.5 28.9 34
[TI[S]IL] bfloat16 none 5.8 15 7.7 36.4 34
step_sgd float32 none 5.2 3.1 9.7 28.8 34
[T][S][L]Cache bfloat16 none 4.6 15 515} 37.9 34
sgd float32 none 3.9 3.3 10.7 24.5 34
MeshBP bfloat16 none 3.8 3.8 13.6 24.1 34
Mesh[T]Chain bfloat16 none 3.7 3.8 135 24.0 34
tween_chain float32 none a5 aa 9.7 245 34
Mesh[T][S][FP] bfloat16 none 33 15 8.0 28.7 34
[TI[S][FP] bfloat16 none 29 15 7.1 28.6 34
[TI[S][HP] bfloat16 none 2.8 15 6.7 28.8 34
[TI[S][HP]Async bfloat16 none 2.6 15 6.3 28.7 34
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[TI[S] bfloat16 none 25 15 5.9 28.8 34
[TI[S]Sparse fp4 none 2.2 15 2.8 37.2 34
Mesh[T][S]Sparse fp4 none 2.2 15 2.8 37.3 34
Mesh[T][S] bfloat16 none 2.1 15 5.1 28.7 34
Step[T][S][L] fp4 none 1.3 15 2.7 30.4 34
Step[T][S][L]Cache float16 none 1.3 15 2.3 30.7 34
[TIAlt bfloat16 none 1.0 1.6 9.4 15.7 34
Step[T][S][HP]Async float32 none 0.9 15 25 24.7 34
Mesh[T]Alt bfloat16 none 0.9 1.6 8.3 15.8 34
Step[T][S][FP] fp4 none 0.8 15 2.7 24.2 34
Step[T][S] fp4 none 0.7 15 2.6 24.4 34
Step[T][S]Sparse fp4 none 0.7 L5 2.6 24.4 34
step_tween fp4 none 0.7 15 2.7 23.7 34
Step[T][S][HP] fp4 none 0.7 15 25 24.0 34
Mesh[T] fp4 none 0.6 15 2.8 20.8 34
tween fp4 none 0.6 15 2.7 20.8 34
Step[T]Alt float32 none 0.4 15 2.0 18.3 34
Best dtype per mode

Mode Winner dtype Score Soft

step_tween_chain float32 6.1 3.7 11.5
[TISIIL] bfloat16 5.8 15 7.7
step_sgd float32 5.2 3.1 9.7
[T][S][L]Cache bfloat16 4.6 1.5 515

sgd float32 3.9 3.3 10.7
MeshBP bfloat16 3.8 3.8 13.6
Mesh[T]Chain bfloat16 3.7 3.8 135
tween_chain float32 a3 3.3 9.7
Mesh[T][S][FP] bfloat16 33 15 8.0
[TI[SI[FP] bfloat16 29 15 7.1
[TI[S][HP] bfloat16 28 15 6.7
[TI[S][HP]Async bfloat16 2.6 15 6.3
[TIS] bfloat16 25 15 5.9
[T][S]Sparse fp4 2.2 15 2.8
Mesh[T][S]Sparse fp4 2.2 15 2.8
Mesh[T][S] bfloat16 21 15 5.1
Step[T][S][L] fp4 1.3 15 2.7
Step[T][S][L]Cache float16 1.3 15 2.3
[T]AIt bfloat16 1.0 1.6 9.4
Step[T][S][HP]Async float32 0.9 15 25
Mesh[T]Alt bfloat16 0.9 1.6 8.3
Step[T][S][FP] fp4 0.8 15 2.7
Step[T][S] fp4 0.7 15 2.6
Step[T][S]Sparse fp4 0.7 1.5 2.6
step_tween fp4 0.7 15 2.7
Step[T][S][HP] fp4 0.7 15 25
Mesh[T] fp4 0.6 15 2.8
tween fp4 0.6 15 2.7
Step[T]Alt float32 0.4 15 2.0
Best mode per dtype

DType Winner mode Score Soft Acc
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float32 step_tween_chain 6.1 3.7 11.5
bfloat16 [TISIIL] 5.8 15 7.7
float64 step_sgd 4.8 3.3 10.6
float16 step_sgd 4.2 3.2 10.3
int64 step_sgd 3.4 3.3 9.8
int32 step_tween_chain 34 2.3 9.8
int step_tween_chain 33 34 11.1
uint64 step_sgd 2.3 2.6 9.7
complex64 step_tween_chain 3.2 3.2 10.5
uint32 step_tween_chain 3.2 2.3 9.5
uint16 step_sgd 3.2 25 9.4
complex128 step_sgd 3.2 33 10.4
uintptr step_tween_chain 3.1 2.6 10.7
intl6 step_sgd 3.1 2.4 8.9
uint step_sgd 25 2.3 8.6
fp4 [TISIIL] 2.2 15 3.0
ternary [T][S]Sparse 1.9 15 2.0
int2 Mesh[T][S]Sparse 1.8 15 1.9
int8 step_tween_chain 1.8 15 3.7
uint8 [TI[S]Sparse 1.7 15 1.8
binary [TI[S]Sparse 1.7 15 1.8
int4 [TI[S]Sparse 17 15 1.8
fp8e5m2 [T][S]Sparse 15 15 2.2
uint2 [T][S]Sparse 1.4 15 2.1
fp8e4m3 [TI[S][L]Cache 1.2 15 1.9
uint4 [TI[S][L]Cache 1.1 15 1.7
nf4 [T][S]Sparse 11 15 1.9
int6 Mesh[T][S]Sparse 0.9 15 24
int3 [T][S]Sparse 0.8 15 1.9
int5 [T][S][L]Cache 0.7 15 1.9
uint3 Mesh[T][S]Sparse 0.7 15 15
uinté [T][S][L]Cache 0.7 15 1.9
uint5 Mesh[T][S]Sparse 0.6 15 15
fp6 [T][S]Sparse 0.5 15 1.4

Leaderboard (Lucy Score)

# Cell Score Soft Acc Thru Avail
1 float32|none|step_tween_chain|cameralx8|simd 6.1 3.7 11.5 185.0 28.9
2 bfloat16|none|[T][S][L]|cameralx8|simd 5.8 15 7.7 207.8 36.4
3 float32|none|step_sgd|cameralx8|simd 5.2 3.1 9.7 186.3 28.8
4 bfloat16|none|step_tween_chain|cameralx8|simd 5.1 3.6 12.8 143.7 27.9
5 bfloat16|none|step_sgd|cameralx8|simd 5.0 35 12.5 143.9 27.8
6 float64|none|step_sgd|cameralx8|simd 4.8 3.3 10.6 156.4 28.8
7 bfloat16|none|[T][S][L]Cache|cameralx8|simd 4.6 15 55 218.2 37.9
8 float16|none|step_sgd|cameralx8|simd 4.2 3.2 10.3 153.1 26.7
9 float64|none|step_tween_chain|cameralx8|simd 4.1 2.9 9.2 155.1 28.8
10 float16|none|step_tween_chain|cameralx8|simd 4.1 33 10.0 152.5 26.8
11 float32|none|sgd|cameralx8|simd 3.9 33 10.7 150.5 245
12 bfloat16|none|MeshBP|cameralx8|simd 3.8 3.8 13.6 116.1 24.1
13 float32|none|MeshBP|cameralx8|simd 3.8 35 10.4 148.4 24.6
14 bfloat16|none|Mesh[T]Chain|cameralx8|simd 3.7 3.8 135 1154 24.0
15 bfloat16|none|sgd|cameralx8|simd 3.7 3.7 13.3 117.0 23.8
16 float64|none|MeshBP|cameralx8|simd 3.7 3.6 11.9 1244 24.7

tide - GPT-char - page 3




# Cell Score Soft Acc Thru Avail
17 float32|none|Mesh[T]Chain|cameralx8|simd 3.6 3.2 9.9 147.9 24.6
18 float32|none|tween_chain|cameralx8|simd B15) 3.3 9.7 148.5 24.5
19 bfloat16|none|tween_chain|cameralx8|simd 35 3.8 12.6 116.4 23.8
20 float64|none|sgd|cameralx8|simd 3.4 33 111 125.8 245
Leaderboard (SoftAcc)

# Cell Score Soft Acc Thru Avail
1 bfloat16|none|Mesh[T]Chain|cameralx8|simd 3.7 3.8 135 115.4 24.0
2 bfloat16|none|MeshBP|cameralx8|simd 3.8 3.8 13.6 116.1 24.1
3 bfloat16|none|tween_chain|cameralx8|simd 35 3.8 12.6 116.4 23.8
4 bfloat16|none|sgd|cameralx8|simd 3.7 3.7 133 117.0 23.8
5 float32|none|step_tween_chain|cameralx8|simd 6.1 3.7 115 185.0 28.9
6 float64|none|MeshBP|cameralx8|simd 3.7 3.6 11.9 124.4 24.7
7 bfloat16|none|step_tween_chain|cameralx8|simd 5.1 3.6 12.8 143.7 27.9
8 bfloat16|none|step_sgd|cameralx8|simd 5.0 a5 125 143.9 27.8
9 float32|none|MeshBP|cameralx8|simd 3.8 35 10.4 148.4 24.6
10 int64|none|Mesh[T]Chain|cameralx8|simd 2.9 B15) 12.4 97.5 24.3
11 intnone|step_tween_chain|cameralx8|simd 33 3.4 11.1 106.7 28.1
12 complex128|none|step_tween_chain|cameralx8|simd 3.2 3.4 10.5 107.4 28.1
13 inté4|none|step_tween_chain|cameralx8|simd 3.3 3.4 9.6 121.5 28.3
14 float64|none|sgd|cameralx8|simd 34 8.8 11.1 125.8 24.5
15 float64|none|step_sgd|cameralx8|simd 4.8 3.3 10.6 156.4 28.8
16 float32|none|tween_chain|cameralx8|simd 35 8.8 9.7 148.5 24.5
17 complex128|none|step_sgd|cameralx8|simd 3.2 3.3 10.4 108.0 28.1
18 int64|none|step_sgd|cameralx8|simd 3.4 33 9.8 122.2 28.2
19 float16|none|step_tween_chain|cameralx8|simd 4.1 3.3 10.0 152.5 26.8
20 float32|none|sgd|cameralx8|simd 3.9 3.3 10.7 150.5 245
Leaderboard (hard Acc)

# Cell Score Soft Acc Thru Avail
1 bfloat16|none|MeshBP|cameralx8|simd 3.8 3.8 13.6 116.1 241
2 bfloat16|none|Mesh[T]Chain|cameralx8|simd 3.7 3.8 135 115.4 24.0
3 bfloat16|none|sgd|cameralx8|simd 3.7 3.7 13.3 117.0 23.8
4 bfloat16|none|step_tween_chain|cameralx8|simd 5.1 3.6 12.8 143.7 27.9
5 bfloat16|none|tween_chain|cameralx8|simd 35 3.8 12.6 116.4 23.8
6 bfloat16|none|step_sgd|cameralx8|simd 5.0 a5 125 143.9 27.8
7 int64|none|Mesh[T]Chain|cameralx8|simd 2.9 35 12.4 97.5 24.3
8 float64|none|MeshBP|cameralx8|simd 3.7 3.6 11.9 124.4 24.7
9 float32|none|step_tween_chain|cameralx8|simd 6.1 3.7 115 185.0 28.9
10 int|none|step_tween_chain|cameralx8|simd 3.3 3.4 11.1 106.7 28.1
11 float64|none|sgd|cameralx8|simd 34 3.3 11.1 125.8 24.5
12 uintptr|none|step_tween_chain|cameralx8|simd 31 2.6 10.7 104.8 27.8
13 float32|none|sgd|cameralx8|simd 3.9 3.3 10.7 150.5 24.5
14 float64|none|step_sgd|cameralx8|simd 4.8 8.8 10.6 156.4 28.8
15 complex64|none|step_tween_chain|cameralx8|simd 3.2 3.2 10.5 107.9 28.3
16 complex128|none|step_tween_chain|cameralx8|simd 3.2 3.4 10.5 107.4 28.1
17 complex128|none|step_sgd|cameralx8|simd 3.2 3.3 10.4 108.0 28.1
18 float32|none|MeshBP|cameralx8|simd 3.8 35 10.4 148.4 24.6
19 float16|none|step_sgd|cameralx8|simd 4.2 3.2 10.3 153.1 26.7
20 float16|none|step_tween_chain|cameralx8|simd 4.1 a8 10.0 152.5 26.8
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Top scores
foatszinonelsep_ween_hainfcamerablsm I ¢
ptoatisinonelSIL cameraeisim e
foatszinoneftep. sgdlcamerabslsin R 5
bfloat16|none|step_tween_chain|cameralx8|simd e s
O — 50
foatsafnoneisiep. sgdlcameraislsin R
bfloat16|none|[T][S][L]Cache|cameralx8|simd i ae
float16|none|step_sgd|cameralx8|simd e 42
float64|none|step_tween_chain|cameralx8|simd e 4a
float16|none|step_tween_chainjcameralxg|simd P 42
float32|none|sgd|cameralx8|simd ey s
bfloat16|none|MeshBP|cameralx8|simd e 38
float32|none|MeshBP|cameralx8|simd e 38
bfloat16[none|Mesh[T]Chain|cameralx8|simd e sy
bfloat16|none|sgd|cameralx8|simd e 37
float64|none|MeshBP|cameralx8|simd I N
float32|none|Mesh[T]Chain|cameralx8|simd i s
float32|none|tween_chain|cameralx8|simd P 35
bfloat16|none|tween_chain|cameralx8|simd e s
float64|none|sgd|cameralxg|simd T 34
int64|none|step_sgd|cameralx8|simd e 34
int32|none|step_tween_chain|cameralx8|simd P 34
intjnone|step_tween_chain|cameralx8|simd e 33
bfloat16|none|Mesh[T][S][FP]|cameralx8|simd Py 33
int64|none|step_tween_chain|cameralx8|simd e 33
uint64|none|step_sgd|cameralx8|simd e 33
complex64|none|step_tween_chain|cameralx8|simd e 32
uint32|nonelstep_tween_chain|cameralx8|simd e 32
uint16|none|step_sgd|cameralxg|simd e 2
complex128|none|step_sgd|cameralx8|simd i 82
complex128|nonestep_tween_chain|cameralx8|simd e 32
uintptr|none|step_tween_chain|cameralx8|simd D R
int16|none|step_sgd|cameralx8|simd P 31
uint32|nonelstep_sgd|cameralxg|simd ey s
int16|none|step_tween_chain|cameralx8|simd g s
float64|none|tween_chain|cameralx8|simd e 30
complex64|none|step_sgd|cameralx8|simd ey 3o
int64|none|Mesh[T]Chain|cameralx8|simd P 209
bfloat16|none|[T][S][FP]|cameralx8|simd e 20
int32|none|step_sgd|cameralx8|simd [ 20

Best settings per mode
step_tween_chain I s
[TISIIL) T s
step_sqd I 52
[TliS][LiCache I <6
sqd I 30
MeshBP I s
Mesh[T]Chain e sy
tween_chain e s
Mesh[T][S][FP] . e
(TISIFP] e 20
[TISIHP] e 2s
[TISIHP]Async [ 26
7S] I s
[TISISparse e 22
Mesh[T][S]Sparse e 22
Mesh[T][S] 2
Step[T][S][L] [ ]
Step[T][S][L]Cache e s
[TIAIt [ )
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Best settings per mode

Step[T][S][HP]Async
Mesh[T]Alt
Step([T][S][FP]
Step[T][S]
Step[T][S]Sparse
step_tween
Step[T][S][HP]
Mesh([T]
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Step[T]Alt

Mean Score by train mode
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Mean hard Acc by train mode
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Mean hard Acc by train mode

Step[T]Alt e e
Mesh[T] s
Step[T][S][HP]Async [ e
Step[T][S][FP] [ e
Step[T][S] e e
Step[T][S]HP] . 1
Mesh[T][S] e e
Step([T][S][L] ] e
Step[T][S]Sparse P e
tween e s
step_tween e s

Mean SoftAcc by train mode

step_tween_chain I 21
step_sad P 21
sgd I 21
Mesh(T]Chain e 2.
tween_chain P 21
Meshep I 21
[TIAl s
Mesh{TIAl I 15
[TIsiu T s
[TISILICache S g
[T I 15
SteplTISIHPIASynC I 15
StepITlS| T
Mesh[Ts] I 15
Mesh{TIISIFP] I 15
SteplTIAl I 15
SteplTS]iLiCache I 15
[TISIHP] s
Step[TI[S]HP] s
[TIISIHPIAsyne T s
[TIiSISparse T s
Step[TI[S][FP] T s
[TISIFP] T s
tween I 15
MeshiT] I 15
Step[T][S]Sparse T s
step_tween I 15
Mesh[TIS}Sparse Rt
StepITISIL I 15

Mean Availability by train mode
[TISILICache I 575
[TIiSISparse T, e
Mesh[TlS]Sparse I 573
sy I 559
SteplTI[S]LICache I o7
SteplTISIIL I 07
Mesh[T]s] P 257
TISIIFP] T 2s7
[TISIHPlAsyne P 257
TSI I 257
Mesh{TIISIFP] P 267
TS| T e
step_tween_chain e 21e
step_sad I 275
Step[T][S]Sparse ey 24
SteplTIS] I 247
StepITISIFP] I 246
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Mean Availability by train mode

Step[T][S][HP]Async T 246
SteplTISI[HP] I 201
step_tween P 239
Mesh[T]Chain Py 237
MeshBP I 237
tween_chain e 238
sd P 236
Mesn(T] I 210
tween P 209
Step[TJAlt s
Mesh[T]Alt i 15

[miat P iss

Mean Throughput by train mode

iSitCache 1527
Mesh[T][S]Sparse T 1s21
Missparse T
(TISIIL) T 1709
StepTSI R 1553
Step[T][S][L]Cache T 1852

s T
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Mesh(TSIIFP] T 1216
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Mesh(TIIS] 1211

mlSIesyne ——

sep_sod S

step_tween_chain e 1se

100.6

Step(T][S] ]
Step[T][S]Sparse e 992
Step[TI[SIIFP] . 990
Step[T][S|[HP]Async [ s
step_tween T Ez
sud I 070
SteplTISIIHP] I %65
tween_chain [ 963
Meshep P %60
Mesh[T]Chain i ose
tween I 525
Mesh(T] I 517
Step[T]AIt [ 646

[TIAl

Mesh[T]Alt

Mean Score by dtype
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Mean Score by dtype
uint
uint8
int4
int2
ternary
binary
fp8e5m2
fp8e4m3
uint4
uint2
nf4
int3
uint3
int5
int6
uint6é
fp6

uint5

Mean hard Acc by dtype
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float16
float32
int64
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uintptr
float64
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int6
uint6
uint8
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Mean Score by arch

cameralx8

I o
o
o
0.6
o
oo
s
. os
R

0.5
s
. o

0.3
0.3
0.3

0.3
0.3

0.3

I 0

I :s

3.4
3.4
34
3.4
3.3
33
3.3

3.1

I 32
I o

e
I 27

19
18
18
17

17
17
16
16
16
16

16
16
15
15
15
15
15

15

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

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]
Step[T][S][FP]
Step[T][S][HP]
Step[T][S][HP]Async
Step[T][S][L]
Step[T][S][LICache
Step[T][S]Sparse
[TIAIt

[Tis1

[TISIIFP]
[TIIS]HP]
[TIS]IHP]Async
[TIISIIL]
[TI[S][LICache
[TlIS]Sparse

sgd

step_sgd
step_tween

step_tween_chain

bfloat16
N

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]
Step[T][S][FP]
Step[T][S][HP]
Step[T][S][HP]Async
Step[T][S][L]
Step[T][S][LICache
Step[T][S]Sparse
[TIAIt

[Tis1

[TISIIFP]
[TIIS]HP]
[TIIS]HP]Async
[TIISIIL]
[TI[S][LICache
[TlIS]Sparse

sgd

step_sgd
step_tween

step_tween_chain

int3
=
int32
=

tween

ts) ©
E E

_

—

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

uint32
uints
uinté4

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]
Step[T][SI[FP]
Step[T][S][HP]
Step[T][S][HP]Async
Step[T][S]L]
Step[T][S][L]Cache
Step[T][S]Sparse
[T]AIt

[Tis1

[TISIIFP]
[TIIS]HP]
[TIIS]HP]Async
[TIISIIL]
[TIiS]iLICache
[TI[S]Sparse

sgd

step_sgd
step_tween
step_tween_chain
tween

tween_chain

Mean Score, every mode x arch

tide - GPT-char - page 21



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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Hard Acc %

Availability % ->

n=986 gold = Pareto

teal=single blue=bi purple=tri
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Pillars - Throughput vs hard Acc
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Throughput /s -> n=986 gold = Pareto teal=single blue=bi purple=tri

Pareto - hard Acc vs Lucy Score

Lucy Score (Welvet,

Hard Acc % -> n=986 gold = Pareto teal=single blue=bi purple=tri

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

SoftAcc % -> n=986 gold = Pareto

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

Lucy Score
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AdaptPct vs hard Acc
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Hard Acc %

AdaptPct % -> n=986 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.

AvailD ThrubD ScoreD Score win%
tween_chain 34 +0.0 26 -0.0 +0.0 -1 -0.0 0
step_tween_chain 34 +0.0 26 +0.0 +4.0 +22 +0.6 26
step_sgd 34 -0.0 24 +0.0 +4.0 +22 +0.6 26
Mesh[T]Chain 34 -0.1 15 -0.0 +0.1 -1 -0.0 0
MeshBP 34 -0.3 21 -0.0 +0.1 1 -0.1 0
Mesh[T]Alt 34 -3.5 6 -0.6 -8.0 -41 -1.1 0
[TIS]IL] 34 -35 0 -0.6 +12.3 +74 -0.1 9
[TIAIt 34 -35 & -0.6 -8.0 -41 -1.1 0
[TI[S][HP]Async 34 -3.6 6 -0.6 +5.1 +24 -0.7 0
Mesh[T][S][FP] 34 -3.6 8 -0.6 +5.1 +25 -0.7 0
[TI[SI[FP] 34 -3.6 0 -0.6 +5.1 +24 -0.7 0
[TI[S] 34 -3.6 3 0.6 +5.1 +26 -0.7 0
[T][S][L]Cache 34 -3.6 3 -0.6 +13.9 +86 -0.0 6
[TI[S][HP] 34 -3.6 8 -0.6 +5.1 +25 -0.7 0
[Tl[S]Sparse 34 -3.7 12 -0.6 +13.7 +84 -0.1 21
Mesh[T][S]Sparse 34 -3.7 3 -0.6 +13.7 +85 -0.2 9
Step[T][S][L]Cache 34 -3.7 6 -0.6 +7.1 +38 -0.6 0
Step[T]Alt 34 -3.7 0 -0.6 6.2 -32 -1.1 0
Mesh[T] 34 -3.8 3 -0.6 2.6 -15 -1.0 0
Step[T][S][HP]Async 34 -3.8 0 -0.6 +1.0 +2 -0.9 0
Step[T][S][FP] 34 -3.8 6 -0.6 +1.0 +2 -0.9 0
Step[T][S] 34 -3.8 3 -0.6 +1.1 +4 -0.9 0
Step[T][S][HP] 34 -3.8 3 0.6 +0.6 0 0.9 0
Mesh[T][S] 34 -3.8 8 -0.6 +5.2 +24 -0.7 0
Step[T][S][L] 34 -3.8 0 -0.6 +7.1 +38 -0.6 0
Step[T][S]Sparse 34 -3.8 0 -0.6 +1.2 +2 -0.9 0
tween 34 -3.9 6 -0.6 2.7 -15 -1.0 0
step_tween 34 -3.9 0 -0.6 +0.3 +1 -1.0 0

mean AccD vs sgd

tween_chain l +0.0
step_tween_chain | +0.0
step_sgd | -0.0
Mesh[T]Chain | 0.1
MeshBP [ ] 0.3
MeshlTIAl I 35
[TISIIL] ] 35
[TIAl | 35
TISIHPIASYne I 36
Mesh(TI[SI[FP] ] 36
(TISIFP) | 3.6
[TIis] | -3.6
[TIs]itiCache | 3.6
[TIIS]HP) | -3.6
[TlSiSparse [ 37
MeshiTI[SISparse I 37
SteplTlS|lLICache e a7
SteplTJal I 37
Mesh(T] I 38
SteplTIIS|IHPIAsynC N 38
SteplTISIIFP] I 38
Step[TlIs] e 38
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mean AccD vs sgd

StepITISIHP) I a8
MeshITs] e — 28
stepTSIL I 38
SteplTSISparse e — a8
ween e 39
step_tween T — EF
mean ScoreD vs sgd (duty clock)
tween_chain | -0.0
step_tween_chain _ +0.6
step_sgd _ +0.6
Mesh[T]Chain [ | 0.0
MeshBP [ | 0.1
MeshTIAR I 11
[TIISIIL] [ | 0.1
At | -1
[TISIHP]ASync ] 0.7
MeshTISIFP) I 07
[TIISFP] | 07
[Tis] | 07
[TIS][LICache [ ] -0.0
[TISIIHP) | 07
[TI[S]Sparse - -0.1
Mesh[T][S]Sparse [ 0.2
Step[T][S][LICache [ ] 0.6
Step[TA [ — 11
Mesh(T) [r—— 10
StepTISIHPIASyC I 0
StepITISIIFP] e — 0
SteplTIs] I 09
StepITISIHP] T — 09
Mesh(T](s] | 07
SteplTISIL I 06
SteplTlsISparse [ — 0
tween e 10
step_tween e — 10
mean AvailD vs sgd
tween_chain | +0.0
step_tween_chain _ +4.0
step_sgd _ +4.0
Mesh[T]Chain | +0.1
MeshBP | +0.1
Mesh[T]Alt ] -8.0
TSI ] +12.3
[Tt | 8.0
[TIISIHP]Async I +5.1
Mesh[T][SI[FP] I w51
[TISIIFP] _ +5.1
[Tiis] ] +5.1
[TIIS][LiCache I 139
[TIISIHP] I +5.1
[TI[S]Sparse _ +13.7
MeshT][S|Sparse I 17
Step[T][S][L]Cache | +7.1
Step[T]Alt [ ] -6.2
Mesh([T] [ ] 26
Step[T][SIHP]Async [ | +1.0
Step[T][S][FP] . +1.0
Step[T][S] - +1.1
Step[T][S][HP] . +0.6
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mean AvailD vs sgd

Mesh(T](s] [ +52
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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 13-24)
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AccD 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]
Step[T][SI[FP]
Step[T][S][HP]
Step[T][S][HP]Async
Step[T][S]L]
Step[T][S][L]Cache
Step[T][S]Sparse
[T]AIt

[Tis1

[TISIIFP]
[TIIS]HP]
[TIIS]HP]Async
[TIISIIL]
[TIiS]iLICache
[TI[S]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)
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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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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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step_tween_chain

tween

tween_chain

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

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]
Step[T][S][FP]
Step[T][S][HP]
Step[T][S][HP]Async
Step[T][S][L]
Step[T[S][L]Cache
Step[T][S]Sparse
[TIAIt

[TIis]

[TISIFP]
[TIIS]HP]
[TI[S][HP]Async
[TIISIIL]
[T][S][LICache
[TlIS]Sparse
step_sgd
step_tween
step_tween_chain

tween

cameralx8
s B & © S S

tween_chain

Family collapse - Step* vs non-Step

Step* is a 1D pipe (one sample enters layer O 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 [TAIt 34 0.53
Step([T][S] [Ts] 34 0.41
Step([T][S][FP] [TI[SIIFP] 34 0.49
Step([T][S][HP] [TI[S]HP] 34 0.51
Step[T][S][HP]Async [TI[SIHP]Async 34 0.44
Step([T][S][L] [TI(sIIL 34 0.50
Step[T][S][L]Cache [T][S][L]Cache 34 0.38
Step[T][S]Sparse [T][S]Sparse 34 0.26
step_sgd sgd 34 0.66
step_tween tween 34 0.26
step_tween_chain tween_chain 34 0.75
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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 bfloat16|none|MeshBP|cameralx8|simd Acc 13.6 Thru 116 Avail 24.1% 212.2 KiB (RAM reference)

Lucy Score champ (T x Avail x Acc) float32|none|step_tween_chain|cameralx8|simd Score 6.1 Acc 11.5 Soft 4 424.4 KiB

Live-fit champ (best Q) float32|none|step_tween_chain|cameralx8|simd Acc 11.5 Thru 185 Avail 28.9% 424.4 KiB

Gold-std (2+ pillars, Acc keep >= 80%, then smallest then fastest): bfloat16|none|step_sgd|cameralx8|simd mode step_sgd Acc 12.5
Thru 144 212.2 KiB

Board fastest float32|none|[T][S][L]Cache|cameralx8|simd Thru 272 (traps may own this)  Best availability
float64|none|[T][S][L]Cache|cameralx8|simd 38.2%

Learner Thru peak 186 learner Avail peak 28.9%

Consciousness radar - Acc / Thru / Avail vs learner peaks

Acc

Acc champ bfloat16 MeshBP cameralx8
. Gold-std bfloatl6 step_sgd cameralx8
Live-fit float32 step_tween_chain cameralx8

[ Lucy Score float32 step_tween_chain cameral

Avail Thru

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

Acc

. Gold-std bfloat16 step_sgd cameralx8
LPD lead bfloatl6 step_tween_chain cameralx
Acc champ bfloat16 MeshBP cameralx8

[ Lucy Score float32 step_tween_chain cameral

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

step_tween_chain 3 12.8 212.2 185 bfloat16 step_tween_chain cameralx8 / float32 step_tween_chain ca~

step_sgd 1 12.5 212.2 144 bfloat16 step_sgd cameralx8
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sgd 3 13.3 212.2 126 bfloat16 sgd cameralx8 / float64 sgd cameralx8

MeshBP 3 13.6 212.2 124 bfloatl6 MeshBP cameralx8 / float64 MeshBP cameralx8
tween_chain 2 12.6 212.2 116 bfloat16 tween_chain cameralx8

Mesh[T]Chain 4 135 212.2 115 bfloat16 Mesh[T]Chain cameralx8

Lucy density (LPD) - Q x shrink vs Acc-champ RAM; 0 if Acc keep < 70%

Band e Acc% 0 A 0 Q RAM% PD A B
keep bfloat16 step_tween_chain cameralx8 94 77 97 89 100 1.0 0.89 12.8 144 212.2
keep bfloat16 step_sgd cameralx8 92 7 96 88 100 1.0 0.88 12.5 144 212.2
- float16 step_sgd cameralx8 76 82 92 83 100 1.0 0.83 10.3 153 212.2
- float16 step_tween_chain cameralx8 73 82 93 82 100 1.0 0.82 10.0 152 212.2
keep bfloat16 MeshBP cameralx8 100 62 83 80 100 1.0 0.80 13.6 116 212.2
keep bfloat16 Mesh[T]Chain cameralx8 99 62 83 80 100 1.0 0.80 135 115 212.2
keep bfloat16 sgd cameralx8 98 63 82 80 100 1.0 0.80 13.3 117 212.2
keep bfloat16 tween_chain cameralx8 93 62 83 78 100 1.0 0.78 12.6 116 212.2
- float16 Mesh[T]Chain cameralx8 74 66 80 73 100 1.0 0.73 10.1 123 212.2
- float16 MeshBP cameralx8 73 65 80 72 100 1.0 0.72 9.9 120 212.2
- uintl6 tween_chain cameralx8 7 52 83 69 100 1.0 0.69 10.5 97 212.2
- int16 sgd cameralx8 73 53 84 68 100 1.0 0.68 9.9 98 212.2
keep float32 step_tween_chain cameralx8 84 99 100 94 200 0.5 0.47 11.5 185 424.4
- float32 step_sgd cameralx8 71 100 100 89 200 0.5 0.45 9.7 186 424.4
- float32 sgd cameralx8 79 81 85 81 200 0.5 0.41 10.7 151 424.4
- float32 MeshBP cameralx8 76 80 85 80 200 0.5 0.40 10.4 148 424.4
- float32 Mesh[T]Chain cameralx8 73 79 85 79 200 0.5 0.39 9.9 148 424.4
- float32 tween_chain cameralx8 71 80 85 78 200 0.5 0.39 9.7 148 424.4
- int32 step_tween_chain cameralx8 72 65 98 7 200 0.5 0.39 9.8 121 424.4
- uint32 tween_chain cameralx8 79 52 83 70 200 0.5 0.35 10.7 98 424.4
Consciousness rank - Q = geomean Acc/Thru/Avail keep

B = AcCC% 0 A Q% PD Ava
keep float32 step_tween_chain cameralx8 84 99 100 94 0.47 185 289

- float32 step_sgd cameralx8 71 100 100 89 0.45 186 28.8
keep bfloat16 step_tween_chain cameralx8 94 77 97 89 0.89 144 27.9
keep bfloat16 step_sgd cameralx8 92 7 96 88 0.88 144 27.8

- float64 step_sgd cameralx8 78 84 100 87 0.22 156 28.8

- float16 step_sgd cameralx8 76 82 92 83 0.83 153 26.7

- float16 step_tween_chain cameralx8 73 82 93 82 0.82 152 26.8

- float32 sgd cameralx8 79 81 85 81 0.41 151 245
keep bfloat16 MeshBP cameralx8 100 62 83 80 0.80 116 24.1

- float32 MeshBP cameralx8 76 80 85 80 0.40 148 24.6
Trap - tiny RAM, Acc keep < 70% (Score/MiB and SoftAcc Score lie here)

Ba e Acc% A 0 Qo RAM? PD A B
trap binary sgd cameralx8 13 68 77 40 6 16.0 0.00 1.7 127 13.3
trap binary step_sgd cameralx8 8 83 89 39 6 16.0 0.00 11 154 13.3
trap binary tween cameralx8 12 58 68 36 6 16.0 0.00 1.6 109 13.3
trap binary tween_chain cameralx8 19 68 7 46 6 16.0 0.00 2.6 127 188
trap binary step_tween cameralx8 10 68 77 37 6 16.0 0.00 1.3 127 13.3
trap binary step_tween_chain cameralx8 11 82 88 43 6 16.0 0.00 1.4 152 13.3
trap binary MeshBP cameralx8 9 68 77 36 6 16.0 0.00 1.2 126 13.3
trap binary Mesh[T] cameralx8 10 58 68 34 6 16.0 0.00 1.4 108 13.3
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trap

binary Mesh[T]Chain cameralx8

11

67

7

39

0.00

15

125

trap

binary [T][S] cameralx8

10

87

94

44

16.0

0.00

1.4

163

13.3

A%l;c keep % vs RAM KiB (gold = high Acc, low RAM vs Acc champ)

Acc keep % vs Acc ch

Q% vs RAM KiB (gold

Q%

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

RAM KiB -> n=40 gold = Pareto

teal=single blue=bi purple=tri

= high consciousness, low RAM)

RAM KiB -> n=40 gold = Pareto

teal=single blue=bi purple=tri
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Q% vs shrink vs Acc champ (gold = upper right)

Q%

times smaller than Acc champ ->

Top Lucy density (LPD)

bfloat16 step_tween_chain cameralx8
bfloat16 step_sgd cameralx8

float16 step_sgd cameralx8

float16 step_tween_chain cameralx8
bfloat16 MeshBP cameralx8
bfloat16 Mesh[T]Chain cameralx8
bfloat16 sgd cameralx8

bfloat16 tween_chain cameralx8
float16 Mesh[T]Chain cameralx8
float16 MeshBP cameralx8

uint16 tween_chain cameralx8

int16 sgd cameralx8

float32 step_tween_chain cameralx8
float32 step_sgd cameralx8

float32 sgd cameralx8

float32 MeshBP cameralx8

Live pulse (Score)

n=40 gold = Pareto

teal=single blue=bi purple=tri

n=400 min=0.07 max=0.82

Live pulse (SoftAcc)
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n=400 min=1.54 max=1.54

Live pulse (Availability)

\ \/\

| | \\\\\v\wv \\’\M--u_.\__ ________ N

n=400 min=24.81 max=40.90
Live pulse (Throughput)

\
9 N N

n=400 min=57.58 max=111.81
Queue by train mode (this epoch)
Mode Done Run Left Total
sgd 34 0 0 34
step_sgd 34 0 0 34
tween 34 0 0 34
tween_chain 34 0 0 34
step_tween 34 0 0 34
step_tween_chain 34 0 0 34
MeshBP 34 0 0 34
Mesh[T] 34 0 0 34
Mesh[T]Chain 34 0 0 34
[TIS] 34 0 0 34
Step[T][S] 34 0 0 34
[TIAIt 34 0 0 34
Step[T]Alt 34 0 0 34
[TI(SIHP] 34 0 0 34
[TISIIH 34 0 0 34
[TI[SI[FP] 34 0 0 34
[TI(S][L]Cache 34 0 0 34
[TISIHP]Async 34 0 0 34
[T][S]Sparse 34 0 0 34
Mesh[T][S] 34 0 0 34
Mesh[T]Alt 34 0 0 34
Mesh([T][S][FP] 34 0 0 34
Mesh[T][S]Sparse 34 0 0 34
Step[T][S][HP] 34 0 0 34
Step[TI[SIIL] 34 0 0 34
Step[T][S][FP] 34 0 0 34
Step[T][S][L]Cache 34 0 0 34
Step[T][S][HP]Async 34 0 0 34
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Step[T][S]Sparse
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