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A. Adaptive Top-p Sampling in Mixing Rule

As mentioned in Sec. 4, we employ top-p (nucleus) sampling during the embedding update to improve inference stability.
Rather than using a fixed nucleus threshold p across all positions, we adopt a dynamic strategy that adapts to the model’s
prediction confidence at each position. Specifically, let pmax denote the highest probability in the output distribution at the
current position. We define the adaptive nucleus threshold as:

pdyn = min (2 · pmax, 0.9) .

The residual probability mass, i.e., the portion not included in this top set, is assigned to the [MASK] token. To enhance
numerical and behavioral stability during iterative refinement, this design prevents low-confidence, low-probability tokens
from contributing to the embedding update; instead, their weight is consolidated into the [MASK] embedding, which serves
as a stable anchor in the continuous state C.

B. Additional Experiments

B.1. Comparison with State-of-the-Art Methods

We compare ReMix with three SOTA accelerating methods on GSM8K: WINO, Fast-dLLM, and Learn2PD. WINO and
ReMix are evaluated under default settings, while Fast-dLLM and Learn2PD follow their optimal configuration with block
length 32 (Learn2PD uses the official adapter4). As shown in Tab. 4, ReMix achieves the best speed-quality trade-off,
outperforming baselines in throughput without sacrificing accuracy.

Table 4. Accuracy and throughput (TPS) comparison on GSM8K.

Method
Block Length = 128 Block Length = 32

Acc. TPS Acc. TPS

LLaDA 72.55 22.15 81.88 22.20
WINO 75.28(+2.73) 74.82(→3.38) – –
Fast-dLLM – – 80.29(-1.59) 75.45(→3.40)
Learn2PD – – 78.17(-3.71) 102.72(→4.63)
ReMix 75.36(+2.81) 102.47(→4.63) 81.20(-0.68) 80.29(→3.62)

B.2. Analysis of Computational Overhead

We profile the average overhead on GSM8K in Tab. 5, where ReMix-specific computations account for only 9.12% of the
overall runtime. This efficiency stems from the lightweight design of both modules: the Mixing update contains highly
parallelizable projection restricted to undecoded positions, while the Rejection rule involves only efficient distribution-wise
divergence calculations. Since neither operation requires extra backbone forward passes, the overhead remains negligible
compared to the dominant transformer computation.

Table 5. Runtime breakdown of ReMix overhead on GSM8K.
Component Time (s) Share (%)

End-to-end generation 2.52 100.00
Mixing update 0.14 5.56
Rejection 0.09 3.56
ReMix-specific total 0.23 9.12

C. Case Study

To facilitate a comprehensive comparison of the decoding processes between the baseline methods and ReMix, we present two
generation examples: one from GSM8K and another from MMMU-val. As demonstrated, the standard decoding procedure

4https://github.com/ims-kdks/Learning-to-Parallel-Decoding



can prematurely predict incorrect tokens, which significantly disrupts the generation of subsequent tokens. In contrast,
ReMix effectively mitigates this error propagation by incorporating continuous information into the decoding process, thereby
preventing such errors from occurring in the first place.

Case: GSM8K, Generation Length=256, Block Length=128

Question: Randy has 9 oatmeal cookies, 4 chocolate chip cookies, and 5 sugar cookies. He ate 3 cookies for an early
day snack, one of each flavor. He ate 2 oatmeal cookies for lunch. He gives 2 sugar cookies to his friends. Then, he
bakes 4 of each flavor for dinner. How many cookies does he have now?
GT: 23

LLaDA:

Step: 239 (Decoding 2nd block, error occurs):

First, let’s determine the initial number of each type of cookie:
- Oatmeal cookies: 9
- Chocolate chip cookies: 4
- Sugar cookies: 5
Next, we account for the cookies Randy ate and gave away:
- He ate 3 cookies for an early day snack, one of each flavor:
- Oatmeal cookies: 9 - 1 = 8
- Chocolate chip cookies: 4 - 1 = 3
- Sugar cookies: 5 - 1 = 4
- He ate 2 oatmeal cookies for lunch:
- Oatmeal cookies: 8 - 2 = 6
- He gave 2 sugar cookies to his friends:
- Sugar cookies: 4 - 2 = 2
, he bakes 4 of each flavor for dinner:
- Oatmeal cookies: 6 + 4 = 10
- Chocolate chip cookies: 3
- Sugar cookies: 2 + 4 = 6
</reasoning>
<answer>
1

Step: 239 (Decoding 2nd block, error accumulates):

First, let’s determine the initial number of each type of cookie:
- Oatmeal cookies: 9
- Chocolate chip cookies: 4
- Sugar cookies: 5
Next, we account for the cookies Randy ate and gave away:
- He ate 3 cookies for an early day snack, one of each flavor:
- Oatmeal cookies: 9 - 1 = 8
- Chocolate chip cookies: 4 - 1 = 3
- Sugar cookies: 5 - 1 = 4
- He ate 2 oatmeal cookies for lunch:
- Oatmeal cookies: 8 - 2 = 6
- He gave 2 sugar cookies to his friends:
- Sugar cookies: 4 - 2 = 2
, he bakes 4 of each flavor for dinner:
- Oatmeal cookies: 6 + 4 = 10
- Chocolate chip cookies: 3
- Sugar cookies: 2 + 4 = 6



</reasoning>
<answer>
19

Step: 255 (Final result):

First, let’s determine the initial number of each type of cookie:
- Oatmeal cookies: 9
- Chocolate chip cookies: 4
- Sugar cookies: 5
Next, we account for the cookies Randy ate and gave away:
- He ate 3 cookies for an early day snack, one of each flavor:
- Oatmeal cookies: 9 - 1 = 8
- Chocolate chip cookies: 4 - 1 = 3
- Sugar cookies: 5 - 1 = 4
- He ate 2 oatmeal cookies for lunch:
- Oatmeal cookies: 8 - 2 = 6
- He gave 2 sugar cookies to his friends:
- Sugar cookies: 4 - 2 = 2
Finally, he bakes 4 of each flavor for dinner:
- Oatmeal cookies: 6 + 4 = 10
- Chocolate chip cookies: 3
- Sugar cookies: 2 + 4 = 6
Total cookies: 10 + 3 + 6 = 1
</reasoning>
<answer>
19

ReMix:

Step: 47 (Decoding 2nd block, no error):

First, let’s determine the initial number of each type of cookie:
- Oatmeal cookies: 9
- Chocolate chip cookies: 4
- Sugar cookies: 5
Next, we account for the cookies Randy ate:
- He ate 3 cookies for an early day snack, one of each flavor:
Oatmeal cookies: 9 - 1 = 8
Chocolate chip cookies: 4 - 1 = 3
Sugar cookies: 5 - 1 = 4
- He ate 2 oatmeal cookies for lunch:
Oatmeal cookies: 8 - 2 = 6
- He 2 sugar cookies to his friends:
Sugar cookies: 4 - 2 = 2
, he bakes 4 of each flavor for dinner:
- Oatmeal cookies: 6 + 4 = 10
- Chocolate chip cookies: 3 cookies
</reasoning>
<answer>
2

Step: 48 (Decoding 2nd block, correct induction):

First, let’s determine the initial number of each type of cookie:



- Oatmeal cookies: 9
- Chocolate chip cookies: 4
- Sugar cookies: 5
Next, we account for the cookies Randy ate:
- He ate 3 cookies for an early day snack, one of each flavor:
Oatmeal cookies: 9 - 1 = 8
Chocolate chip cookies: 4 - 1 = 3
Sugar cookies: 5 - 1 = 4
- He ate 2 oatmeal cookies for lunch:
Oatmeal cookies: 8 - 2 = 6
- He 2 sugar cookies to his friends:
Sugar cookies: 4 - 2 = 2
, he bakes 4 of each flavor for dinner:
- Oatmeal cookies: 6 + 4 = 10
- Chocolate chip cookies: 3 + 4 = 7
- Sugar cookies: 2 + 4 =
</reasoning>
<answer>
2

Step: 64 (Final result):

First, let’s determine the initial number of each type of cookie:
- Oatmeal cookies: 9
- Chocolate chip cookies: 4
- Sugar cookies: 5
Next, we account for the cookies Randy ate:
- He ate 3 cookies for an early day snack, one of each flavor:
Oatmeal cookies: 9 - 1 = 8
Chocolate chip cookies: 4 - 1 = 3
Sugar cookies: 5 - 1 = 4
- He ate 2 oatmeal cookies for lunch:
Oatmeal cookies: 8 - 2 = 6
- He gave 2 sugar cookies to his friends:
Sugar cookies: 4 - 2 = 2
Then, he bakes 4 of each flavor for dinner:
- Oatmeal cookies: 6 + 4 = 10
- Chocolate chip cookies: 3 + 4 = 7
- Sugar cookies: 2 + 4 = 6
Adding these together:
Total cookies = 10 + 7 + 6 = 23 cookies
</reasoning>
<answer>
23

Case: MMMU-val, Generation Length=256, Block Length=128

Question: Which statement is false?
(A) The differential diagnosis on this case is remote infarct vs. remote contusion
(B) There is a well developed gliotic wall associated with this remote injury
(C) The presence of macrophages is not helpful in distinguishing this from a subacute process
(D) This is very unlikely to have resulted from venous occlusion



Image:

GT: A

MMaDA:

Step: 119 (Decoding 1st block, error occurs):

<think>
To determine which statement is false, letś analyze each option:
1. ”The differential diagnosis on this case is remote infarct vs. remote contusion.”
- This is because the image clearly shows a distant infarct a.
2. ”There is a well developed gliotic wall associated with this remote injury.”
- This is because the image shows a well gliotic wall, which is in the.
3. ”The presence of macrophages is not helpful in distinguishing this from a subacute process.”
- This is false

Step: 121 (Decoding 1st block, error accumulates):

<think>
To determine which statement is false, letś analyze each option:
1. ”The differential diagnosis on this case is remote infarct vs. remote contusion.”
- This is true because the image clearly shows a distant infarct a.
2. ”There is a well developed gliotic wall associated with this remote injury.”
- This is true because the image shows a well gliotic wall, which is in the.
3. ”The presence of macrophages is not helpful in distinguishing this from a subacute process.”
- This is false

Step: 256 (Final result):

<think>
To determine which statement is false, letś analyze each option:
1. “The differential diagnosis on this case is remote infarct vs. remote contusion.”
- This is true because the image clearly shows a distant infarct from a distant location.
2. “There is a well developed gliotic wall associated with this remote injury.”
- This is true because the image shows a well developed gliotic wall, which is visible in the foreground.
3. “The presence of macrophages is not helpful in distinguishing this from a subacute process.”
- This is false because the image shows a subacute process with macrophages visible.
Therefore, the false statement is C.
</think>
C

ReMix:

Step: 12 (Decoding 1st block, no error):



To determine which statement is false, letś analyze each option:
1. ”The differential diagnosis on this case is vs. remote contusion.”
This is false because the image clearly shows a.
2. ”There is a well developed gliotic wall associated with this remote injury.”
This is because a well gliotic wall is a feature in the image.
3. ”The presence of macrophages is not helpful in distinguishing this from a subacute process.”
This is’

Step: 47 (Final result):

<think>
To determine which statement is false, letś analyze each option:
1. “The differential diagnosis on this case is remote injury vs. is remote contusion.”
This is false because the image clearly shows a distant regional contusion, not a distant infarct.
2. “There is a well developed gliotic wall associated with this remote injury.”
This is true because a well developed gliotic wall is a clear feature in the image.
3. “The presence of macrophages is not helpful in distinguishing this from a subacute process.”
This is true because the presence of macrophages in subacute processes is a characteristic feature of subacute pro-
cesses.
4. “This is very unlikely to have resulted from venous occlusion.”
This is true because the image clearly shows a distant infarct, not venous occlusion.
Therefore, the false statement is option A.
</think>
A


