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Q: How many five-digit zip codes exist such that each of the
first three digits is greater than 4?

Prefix-Only Prompt In-Place Prompt

Q: How many five-digit zip
codes exist such that each
of the first three digits is

Q: How many five-digit
zip codes exist such
that each of the first greater than 4?

three digits is greater A: Let's think step by step.
than 4? Step 1: [MASK][MASK]...
Step 2: [MASK][MASK]...
Step 3: [MASK][MASK]...
Step 4: [MASK][MASK]...

Final Answer: The final
\answer is [MASK]IMASK]..,” ¥
¥ 4
Autoregressive e

______________________________________ '
| Unidirectional Context _ Bidirectional Context!
! Sequential Generation @ @ Global Iterative Refinement;
| Sequential Answer Emergence Concurrent Answer Accessibility)

A: Let’s think step by
step.

(a) Traditional Autoregressive LLM (b) Diffusion LLM with ICE

Figure 1: 7£ (a) HFHRAEFHRLY (b) §HULA
T A PR R A . RV R 2 SRR ) B )
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Figure 4: ICE 5 JF fif £L v 2 1] 1 4E IR -G FE AU X L .
I%gl?E{E SSM8K 1 MATH a4 LR 7 E ALk
ZALHI.

8 /4~ NVIDIA H100 GPU LB F AL HESE (Gao
et al. 2024) . FA1HF ICE 5 PP & BT L :
(1)Vanilla: FrUER H B4R, Fil (2)Prefix CoT:
158 A R i A e SR ) B e S5 4 R . ICE $ AL Fh 52
PR ICE-SP GRIZILSE) Tk nisAl ICE-PP
(MERBILSE) M T sBRMERRPE, XAl S 40

===}

.
M FHER AL 1P,

BEAMEHUTE S . TR A EA R R 8, ICE-PP #E
GSMS8K Faz¥l 7 R BRI HER 4R T +17.29 % #1
+13.03 %, g THEE 1.67 x Al 1.52 x ; f£ MATH
ST +3.00 % Fl +2.54 % pgEETF, R T
HRCR . ICE-SP $24E T RWReE (7 GSMSK -l
4.12 x F13.21 x , #F MATH |35 1.67 x 1 1.70 x ),
LA HERERR, R T 2Rt feie

RS ERUT S . AT RS EREFT 45, ICE [H K
SCEL T HER TR TR I RCRAE T, GPQA £
SRRt A BERE T +4.91 % Al +5.57 %, [A]
FFSCEL T 19.24 x il 42.08 x [fO#EFLInE, EIHESE
PR AT L AR AT 5 A AR . MMLU 52
T +13.10 % F1 +0.74 % 3T, H HEEFEE S S
2 3kF] 133.08 x fll 276.67 x , KR UERTE LT
T LLaDA 35430 7% T AR m i AR 2L i 4 Sl 2
Rb o JREEEEILLRT W DA R R A R Rt
igﬂ%&@%i’m, T AS T Bt A 7 W A 5 TR R 1Y)
To
FEAR-UERAPERET LS . 1 4 % ICE 5 e fy i K
R 4 A A R A S AN ) LAY i 1 2 ek ofE AT
T . ICE fEX PN BRI T n R+t
BiWE: A GSMSK FHFAER B/ T 2-4 x Wy [a] s T
{’%1@% FEAE MATH b SC B 1 5 0 AE 38 11 B8 33 11 1
i

45 dLLM-Cache W%, A THHIE ICE 534 ik
BORMHAE, AT T HY dLLM-Cache f5E AL
# 2 BIRT ICE 755 S AFHL IS, A BT REAS CRAF LA 2L
PE, BRRESEILE B RBIMINGE , X RBARFFER . X T
ICE-SP, ZArhnide GSMSK i M 4.12 x $27}
2 6.10 x , £ MATH LM 1.67 x 273 2.02 x
. ICE-PP [A#Zaa ToAFE, 1 GSMSK Lsisl T
247 x Py, 75 MATH ESCElT 1.33 x pyfns. 22
PG| AHERRPERE AR AR MY (GRS <2 % ), Xk
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Task \ Method \ LLaDA-8B-Instruct LLaDA-1.5

\ | Accuracy T  Latency (s) | Speedup 1 | Accuracy T  Latency (s) | Speedup 7

Vanilla 46.55 1461.83 1.00 x 45.19 3376.21 1.00 x

GSMSK + Prefix CoT 40.49 —6.06 1443.02 —18.81 1.01 x 34.95 —~10.24 3555.10 +178.89 0.95 x

ICE-SP 46.01 —0.54 354.86 —1106.97 4.12 % 45.56 +0.37 1050.48 —92325.73 3.21 x

ICE-PP 63.84 +17.29 874.53 —587.30 1.67 x 58.22 +13.03 2221.24 —1154.97 1.52 x

Vanilla 23.88 3570.13 1.00 x 22.74 10018.06 1.00 x

MATH + Prefix CoT 22.26 —~1.62 3517.61 —52.52 1.01 x 19.76 —2.98 10034.73 +16.67 1.00 x

ICE-SP 23.68 _p.20 2132.79 _1437.34 1.67 x 22.74 ¢.00 5885.87 _4132.19 1.70 x

ICE-PP 26.88 +3.00 3155.99 —414.14 1.13 % 25.28 +2.54 8774.40 —1243.66 1.14 x

Vanilla 27.46 970.84 1.00 x 28.13 2156.62 1.00 x

GPQA + Prefix CoT | 27.68 4¢.22 1043.77 472.93 0.93 x 27.90 _¢.23 2234.75 17813 0.97 x
ICE 32.37 1401 50.45 _920.39 19.24 x 33.70 4557 51.24 _5105.38 42.08 x

Vanilla 49.67 19396.79 1.00 x 60.35 47795.97 1.00 x

MMLU + Prefix CoT 51.22 +1.55 19469.64 +72.85 1.00 x 60.11 —0.24 48298.11 +502.14 0.99 x
ICE 62.77 +13.10 145.75 _19951.04 133.08 x 61.09 +0.74 172.79 _47623.18 276.67 x

Table 1: ICE ZEAN AT FROMERE LR . 528628 | LLaDA-8B-Instruct (K34 256) 1 LLaDA-1.5 (K% 512)
TR, PR BEEMA NSRS A MK EILE. §12% CoT 502ty CoT H/nfENHIZA vanilla, ICE FEHERLNH

LA SP &z AT,

PERETHRIRCR IS 26 -
Task \ Method Acc.  Latency Speedup
Vanilla 46.55 1461.83 1.00 x
ICE-SP 46.01 354.86 4.12 x
GSMS8K | + Cache 46.17  239.83 6.10 x
ICE-PP 63.84  874.53 1.67 x
+ Cache 61.56  592.73 247 x
Vanilla 23.88  3570.13 1.00 x
ICE-SP 23.68  2132.79 1.67 x
MATH + Cache 23.72 1771.15 2.02 x
ICE-PP 26.88  3155.99 1.13 x
+ Cache 25.94  2684.77 1.33 x

Table 2: ICE 4§ dLLM-Cache 7 LLaDA-8B-Instruct
15 GSMSK Al MATH H3e4 HE b

LTSS

AT HEFERAM T f# ICE fseiteft, |ATIEAT Tk
WHoE, S I HES T BE Y SR SRR 4R H 3
KBRS .. F£k& 3 R T ICE ZE 4 {41 ik
TTHk. AR Y/ B R B (+ Segment) FEFT
A EME FARAE T — ekt XFF LLaDA-8B-Instruct
# LLaDA-1.5, 4»3I#F GSM8K F#F+T +9.40 % FI
+7.35 %, WHUE T AE B IR TE SR P B e CHE R LA
HUEA R T, gh R b B el 5] AE— 42T T 1
fig, f£ GSM8K Lotk TAi4MY) +8.42 % F1 +2.50 %,
2 PG RT B2 11 4 BE O R 40 il BE A5 S A Ak b A S A
e, BT EE RS AR M ALE (ICE) RIULE
S T A A GSMSK I B ¢ PR HA B2 Al %) E A 1 AL
fi5 (XFF LLaDA-8B-Instruct 4-0.53 %), {HAEZIHEE
FERUTS (W1 GPQA) T Bt (+0.67 %
1 +3.57 %), UL ETIR H SR WA 5T 45 T B AT 2% 1k

MAESE EEMPER A PP 7. XF MMLU fil GPQA, 4 B[] I SE 8l 1 s b ) vE

Task Vanilla + Segment + Structured + Early Exit
(T/A) Thinking (ICE)

LLaDA-8B-Instruct

GSMS8K  46.55 55.95 64.37 63.84

MATH  23.88 24.18 26.88 26.88

GPQA  27.68 29.91 31.70 32.37
LLaDA-1.5

GSMSK 45.19 52.54 55.04 58.22

MATH 22.74 23.74 24.64 25.28

GPQA  27.90 29.91 30.13 33.70

Table 3: ICE #0244 14 114 BB 4T

AR BHRRSAE RL

BB PRARCR (N, ). B 5 R TS IRARLEE AN
RSP RE 2 (B o4 2R . TN B GEAHHR R T AN
1255 sk i B {247 45 GSMBK 7E N, = 3 Abik#| 4y
58-60 % MERARAGIE(EHFEIL, M1 MATH ¥£ N, = 4 &bPA
25-26 % WERR R AR A R . X — R IR B
P 5 2tm T PSSR RIS, X AESEHR R 51T R T
S A TP (AR, WS (N, > 6
) TEFTA R R — B T ERE, KT
W7 EE O HE AL IR ] BES | AR R ERCRIC R . X148
GPQA X FEARBHER TS, ZERAER T Z i
ZHICEIN (28-31 % #ERRZR) R EMERE, SRl
KRS HEA R B .

ERD SRR BUIREME . BN TIPAG T = AR TR g Sfems o 23 i
A AR SR B Ao 2l A B4
PROAFFR SR RRBST , T EE OIS 2% BRI B
TR, T o 243 DURE T 53 VR B R A B HE B B
SEYGZER N SR A E RIS AR LA T A1, T
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MO TERCE ML (GSMSK Al MATH) |-fyix
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TR SR A S AR AR . FRATTRBIFFE B, dLLMs %L
MK SR AR I R 5 AR A R R A A T AN R
S8, (B GEE  PRE A O AC SHR IR B 5 Ui 1
R AR E I A% . X5 AR BB R L5 580
SRR LEL T B A5 R DT N LE , S AR R AT TR B 1
R AL BEAS R LM AOEEARRIE, AL AUZ 3
LG ES B
BRI EAG NS . BFRR s, BEAERE
A B T e SR T R B 17 A0 1 IR SRy . 1B 7
Jes TAEAR I GSMSK 1 7 F {38 7L AR AL IS i it
TR . ST EdR R, kS S A b 2
HIBCF I R RRE PEAES) . BT Sl e e AR, RS
TR AR ST S A B BATOR LB HE R TR X
T3 2 A AL I R A ) T AR T ME R 2 WL B 1 A%
DGR, AR, X—%I5 SepLLM (Chen et al
2025) PMLESAHIERY, ZMESIH B AE A [)9 LLM
PR S TA B miEE H R, IRS S A ETRIE AN [ A 2R
SR R T A

g

EATBIAT ICE, —ANErdingELE sl i CoT R
AR OB LR AL BB B RS, 3458 T dLLMs
I HE B BE ) A HEWT SR, AT A T dLLMs
BB Y Ty I R AR S, #E GSMSK S8l T f i
17.29 % WIMERGTESR TR 4.12 x fmek, ¢ MMLU
FAEPL TR 276.67 x IR . 1% TAERER T HERLEL
A AL 22 18] R S5 R % 55 0] DAF= A MR RN, RFa%
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(i

SN

BlESE . FRATHEDY AR 25 A VAR BT S5 (1 2
A EME_LITAS ICE. X FHEAERE, FA1MH GSMSK
(Cobbe et al. 2021) , —/MlE 8500 FFE L AL HEH
) /INE R SO R AR , A MATH  (Hendrycks
et al. 2021) , —EFAEL. LA S oAt Shttak 1 v rh S 9%
BEFMEBAE A o XFTHIR A AR, FRAT2R A MMLU
(Hendrycks et al. 2020) , — /s MEBEFEE S
Lol F8) 57 NERHN g A RME, PAS GPQA  (Rein
et al. 2023) , —PEFEIAEY . . YHFALE Y
HEBRIWF R AN Google B EME F & B R4 . X 4L
FEHELE A VRN T B A ] S0 R0 ME T S5 2 HE R AR T Y
I RERIAREE

PERLAIPEAL P FRATT M A H A A e P i) AR
BEHUE F B8 (ALLMs) #6474 1H P : LLaDA-8B-
Instruct, X2 —PMMNEFFHINEREA 8B S8
FEMCE Y HOAL, DA M LLaDA-1.5, Z#iBIZ5 & T
W MREE AL (VRPO) PAMGE 5 AN B R LR IR 5% .
N RS R A — B A EmE M, RATE A B L
KA T Z A NESREEAHESRE (Gao et al. 2024)

" ICE Wb I B R R 1

Algorithm 1: ICE: FMi#EZe R~ 5 FiEH

Require: Prompt Y,,ompt » thinking template 7' =
{T1,T5,...,Tn,} , answer indicator, confidence
threshold 7 , max steps N

Ensure: Generated sequence ¢g,.;

1: // Phase 1: Initialize structured sequence
2: yéﬁiking — (T1,Ts,...,Tn,) {Insert thinking tem-
plates}

3 yMher — ([MASK],...,[MASK]) {Mask all an-
swer tokens}

N N
: y(N) <~ (ypromphyéhir)lking’ yz(a‘ns)wer)

4
5. k < N , phase < reasoning

6: while k > 0 and phase = reasoning do
7 // Generate prediction for current step
8

9

0

9"« argmax, fo(yo = v | y*)) {Eq. 4}

// Compute confidence scores

1 for ie{1,...,L} do

11: conﬁdencegk) — maxyer fo(Yo; = v | y*))
{Eq. 5}

12:  end for

13: // Check early exit condition

14: avgiconfgfl)swer —
1 (k)

Lanswer ZiEanswer indices Conﬁdencei {Eq 7}

15: if :;wgiconfgfl)swer > 7 then

16: phase <+ answer_ generation {Early exit trig-
gered}

17: break

18:  end if

19:  // Update only thinking section

20:  yk—b Sthinking(@ék),y(k),k) {Selective un-
masking}

21: k<« k-1

22: end while

23: // Phase 2: Answer generation

24: if phase = reasoning then

25:  phase < answer_generation {Normal termina-
tion}

26: end if

27: // Single-step answer decoding

28: gﬁnal <_A a’rg maXU fe (yanswer = | ycurrent)
29: return yYg,.1
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