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The tile abstraction emerged alongside the
advent of multi-level memory hierarchies.

What is TileLang?

@ ez X ¥

PEKING UNIVERSITY

2 2
+ Atile-level Python-like programming language Beginner Dev-el-oper Expert

Program

[_Tite program |
Tile program Program

Hardware independent

* Like Triton, but with better performance,
enhanced user-friendliness, and more fine-

Program

grained scheduling control ability TisPropamwith Tils Library |

» Supports multiple hardware backends S e A Trogramming
- CUDA GPUs: H100, A100, V100, ... BN T P SER R
Tile Program with Thread Primitives |
« ROCm GPUs: MI300, MI250, ... PyCUDA Like Programming
3 IRModule
* Delivers performance on par with, or |  source Code
surpassing, that of vendor libraries and hand- Flaginiesprey opestonle Bt

written kernels

Nvidia GPUs | (_AMD GPUs ]

TARR: AT RFE, FRIERF LA

(2) A#FeEEHIE LGFFI: 0167 £ 2025 5 2 A £# L {Native Sparse
Attention: Hardware-Aligned and Natively Trainable Sparse Attention) F 42 7 R £ ##iE
&7 (NSA) , #2025 9 A KAty V3.2-Exp 3] AT DeepSeek #i#.ix & /1 HL4

(DSA) , A BHF iz &) MEEINBE—F EREE T NGB, ARA T HRFEGR
Fh. BAETFTXER, BIAHROBERBTTRSOREER GFL (ATFREA:
DeepSeek ###.i2 & /1 HLkl 4 Al = B P K K BHRED ) .

B 2: # % Scal ing #9#7 3% X,

IENREL S HENNSRILF 3] IE
Tl sE 9 R#

R 2

e

gEi =

|

|

|

\AgentifE A 1 [ o [ g3
s w i

. -

BRI

B E A AEIER AN

~———

TAR R FIRIERF LI

() AR KRB AAMIFE:2025F 12 A 1 B ,DeepSeek £ 4 7 V3.2 #= V3.2-Speciale,
RIBF 84T T £ % X THRA K& %2 Scaling 898 2t 6938 & . V3.2 & A 4t 6y T A
BT RIR IR, RASFFRFA AR, IEATRLF I AN, ANEEENNSLE S @, V3.2
AR T B KB IR E 3 i R G9AR A L ) A %42 (DeepSeek-V3.2 fetd % T i)l 45k A
10% A L6 A BNE T BIGaysRLs 3 F) |, Bl DeepSeek 4uit X 40 X 7 9 2k HLAL % 92
AR /) & K93, DeepSeek il it £ 72405 3 48 A R4 3E, W%D’eepSeek-V3 2
# Tau2Bench. MCP-Mark #= MCP-Universe # /&M iX ¥ 69t it £ F 3251, BUF T £ A F L
PHATIRAE ) PR BRI , R T SRBIEYRER . GEL G HEMIT LA R

AR S A T 7 R IE ARy
18 %

PR 8] www.ccnew.com

EERETIURS www.ipoipo.cn



http://ipoipo.cn/

[ﬁ W R or AR

CENTRAL CHINA SECURITIES T EH M

Fhua Al 5 R Aok, DeepSeek Hho K I ALY )

T & #4443t DeepSeek G4 X049 5 B LB FRRAQHOM, H3T VA HELY R
Fy #AT A

2. HHRMHB G RO FIN, K RERRAFTH L N 56 #HAB

2026 -1 A 12 B, DeepSeek & # #7it L {Conditional Memory via Scalable Lookup:
A New Axis of Sparsity for Large Language Models) , % & » ey st 7 £,

LAT LR KBS AL @SR R R AL, AR E o Al ZT AR RA S H ok
Bt ki, $RTREGTRER. ZEHXBERGHAM AR ZAARALETELE, T
ZRIAES B L, DeepSeek AKXt T “FHitie a9 musl, 31 NT & A “Engram”ty 514+
WAL R, REHRE R KA T B R S0 iR 69 H S H AN

B 3: Engram 5| NG R EH

A T
==ca
£ Lo
E‘B [ Scaled Dot Product X
K y
—D (Lineal\ (Lineal\
Attention ( YT ]
A a * = ’ Y
f—>€9 c 1 I
K ( | [ .
@ram [Z-Gram Embedding [3-Gram Embedding
Q::L;)\ _| [
1 (Hash )"
Transformer Block

AR : DeepSeek, W /RIEAT K FT

® T Engram &5+ K BAT A A B, Beatat oA M T Y R S STick, #ATE KN
B R E Witk TREAFEEHRAARALX, BREB THANKIR, FRENA, %
20%-25% 8 B 5 B U H 5 B4 Engram B (Rl 43R5 8 4 MoE) |, AL A #AKp ik ik B %
1,

AR S A T 7 R IE ARy
18 %

PR 8] www.ccnew.com

EERETIURS www.ipoipo.cn



http://ipoipo.cn/

g v fE PR

L

CEMTRAL CHINA SECURITIES

T H A

B 4: #HRES8LE Engram &9 P &6 BT ER M 69 % eh

1.745 4 N
N
1.740 4 So
e
N ’
n 1735 ~ -
w ~ -
S e N,
= 1730 = ——— *
S \
prer N
© 1.725 P
b “
L 1720 Ne
Y
\\
1.715 4 ~\.. ’,’
-e- 6e20 “hle @ &P
1710 Puce®
-®- 220

40%

50% 60% 70% 80%

Allocation Ratio (p)

90%

® %] Pure MoE
’ Sl
v
/
e 1.80
N 179
Pure MoE 8 e
= R %
c 178 \\\ T~
=] o
° ® Bt 3
% ° 1.77 \.-\
e g
P 1.76
1.75
-~ Engram
1747 —@- OverEncoding

100%

10°

107

Number of Embedding Slots (Log Scale)

Figure 3 | Sparsity allocation and Engram scaling. Left: Validation loss across allocation ratios
p. Two compute budgets are shown (2e20 and 6e20 FLOPs). Both regimes exhibit a U-shape,
with hybrid allocation surpassing Pure MoE. Right: Scaling behavior in the infinite-memory
regime. Validation loss exhibits a log-linear trend with respect to the number of embeddings.
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Benchmark Metric) # Shots | Dense-4B | MOoE-27B Engram-27B | Engram-40B

# Total Params 4.1B 26.7B 26.7B 39.5B

# Activated (w/o token embed) 3.8B 3.8B 3.8B 3.8B

# Trained Tokens 262B 262B 262B 262B

# Experts (shared + routed, top-k) - 2+72 (top-6) 2+ 55 (top-6) | 2 + 55 (top-6)

# Engram Params - - 5.7B 18.5B

Language Pile (loss) - 2.091 1.960 1.950 1.942
Modeling Validation Set (loss) - ‘ 1.768 | 1.634 1.622 1.610
MMLU (Acc) 5-shot 48.6 57.4 60.4 60.6

MMLU-Redux (Acc) 5-shot 50.7 60.6 64.0 64.5

MMLU-Pro (Acc.) 5-shot 21:1 28.3 30.1 31.3

CMMLU (Acc) 5-shot 479 57.9 61.9 63.4

C-Eval (Acc) 5-shot 46.9 58.0 62.7 63.3
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WinoGrande (Acc) 5-shot 64.0 67.6 67.8 68.1

DROP (1) 1-shot 41.6 55:7 59.0 60.7

Reading RACE-Middle (Acc) 5-shot 724 80.9 82.8 83.3
Comprehension RACE-High (Acc) 5-shot 66.0 75.4 78.2 79.2
C3 (Acc) 0-shot 577 60.1 63.6 61.8

HumanEval (passa1) 0-shot 26.8 37.8 40.8 38.4

MBPP (pass@1) 3-shot 354 46.6 48.2 46.2

CruxEval-i (em) 0-shot 27.6 30.7 322 36.2

CruxEval-o em) 0-shot 28.7 34.1 35.0 35.3

CodedeMath.  wovmr mi 8-shot 35.5 58.4 60.6 62.6
MGSM Em) 8-shot 27.0 46.8 49.4 52.4

MATH Ewm) 4-shot 152 28.3 30.7 30.6
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Figure 1 | Figure (a) shows the compression ratio (number of text tokens in ground truth/number
of vision tokens model used) testing on Fox [21] benchmark; Figure (b) shows performance
comparisons on OmniDocBench [27]. DeepSeek-OCR can achieve state-of-the-art performance
among end-to-end models enjoying the fewest vision tokens.
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