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Abstract

Servers interleave prompt reading with generation by cutting long prompts into chunks. In the
model we test, a step with a chunk lasts as long as the chunk takes and each stream advances once
per step. In a controlled test, eight generating streams kept 1.8% of their character rate and at most
2.1% of their token rate while three cold prompts of 217K tokens were read at the default chunk of
8,192 tokens on an H200; a 96 GB workstation GPU gave 1.8% and at most 1.7%. In one restarted
run, a chunk of 2,048 tokens gave 3.2 to 4.1 times the generation and 22% slower reading. On a
production server over 26 hours, 98% of decoding-step gaps were under 25 ms, and the 1.5% of
0.1 s or more took 25 to 35% of gap time. In 21% of ten-second intervals with two or more
requests running, each stream made 5.4 to 5.6 tokens per second, against 103 to 158 normally and
5.4 to 6.2 predicted by the model.

1 Introduction

A server that schedules iteration by iteration [1] runs prompt reading (prefill) and token generation (decode) of dif-
ferent requests in the same steps. A long prompt read in one piece stalls every generating stream, a generation
stall [2]. Reading it in chunks, with the chunk size derived from a latency target, bounds the stall [2]; a chunk that
adapts as the read proceeds has been proposed for contexts of millions of tokens [5]; and giving prefill and decode
separate machines isolates them at the cost of moving state between them [3, 4]. Running both phases at once on one
GPU has also been proposed; for example, within one step a kernel overlaps the attention of a prefill chunk and of
the decodes on the same multiprocessors [7], and a split of the multiprocessors gives each phase its own share [8].

The evaluation in [2] uses requests of up to 16K tokens in total and token budgets of 512 to 2,048 (256 in one
microbenchmark), and [5] reports that with fixed chunks decode latency grows with the context length. The servers
in this note read prompts of hundreds of thousands of tokens with a chunk of 8,192 by default. We add what genera-
tion keeps there: in a controlled test on two GPU types with prompts of 217K tokens, and in 26 hours of records of a
production server.

2 Setup

Model. Each scheduling step processes at most a fixed budget of tokens, 8,192 by default on the three servers of this
note. Our model of what follows: while a cold prompt is being read, a step is filled by a chunk of that prompt and
lasts as long as the chunk takes, and every generating stream advances one step per chunk. If a step of generation
alone takes ¢, and a step with a chunk takes z_, generation keeps about #,/¢, of its speed while prompts are read.

Controlled test. Eight streams generate long answers from short prompts. After 8 s three cold prompts of about
217K tokens arrive together, each with a unique first line, so that no cached prefix helps. The client counts the char-
acters the eight streams produce while the prompts are read, until the last has its first token. The server’s ten-second
reports give the tokens generated over the same stretch; they also show nine requests running and the other prompts
waiting, so one prompt is read at a time. Kept is the rate during the read over the normal rate of the same machine,
taken on a warmed server; for tokens, over the server report in which the prompts arrive (Section 4). Table 1 lists six
runs, one each: an H200 serving a mid-size dense model (Model B) with 8-bit weights at three chunk sizes and two
KV-cache precisions, and a 96 GB workstation GPU serving the same model with 4-bit weights at the default chunk,
once with a 4-bit KV cache, whose prefill path is slower. Each chunk size is confirmed in the server’s log.

Production. Another H200 served a large mixture-of-experts model (Model A) to internal agentic sessions with a
long context, chunked prefill on and the default budget of 8,192 tokens. We use the 26.0 hours of counters also used
in our note on that server’s KV cache [6]: 13,965 finished requests, 216 million prompt tokens computed. The
server’s histogram of the gaps between a stream’s consecutive decoding steps, about 3 tokens each with speculative
decoding, holds 3.79 million gaps. Its ten-second reports give the tokens generated per second and the requests run-
ning. The reports credit a prompt’s computed tokens when its read completes: one report credits 894K tokens, 5
times what the server can read in ten seconds, and in the controlled runs each prompt appears in a single report. An
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interval in which a long prompt is still being read therefore shows requests running, almost no prompt tokens, and
whatever generation is left. We call an interval busy when two or more requests are running (1,974 of 4,965 reports)
and starved when it is busy with under 20 generated tokens per second per running request.

3 Results

Table 1: Controlled test: rates summed over eight generating streams while three cold prompts of about 217K tokens are read.
Normal character rates: 5,251 per second on the H200, 2,784 on the workstation (2,513 with the 4-bit KV cache). Token baselines
(607, 478, 455) are the report in which the prompts arrive, which holds the first seconds of the read: token shares are upper
bounds (Section 4). Bold: share kept.

Chunk, Characters (client) Tokens (server), upper bound First tokens of the
GPU tokens KV dtype  pers,during kept, % per s, during kept, % three prompts, s
H200 8,192 FP8 93 1.8 12.9 2.1 36/72/106
H200 4,096 FP8 188 3.6 33.2 5.5 39/75/111
H200 2,048 FP8 301 5.7 53.5 8.8 45/88 /129
H200 4,096 BF16 193 3.7 349 5.8 30/56/84
Workstation, 96 GB 8,192 FP8 51 1.8 8.2 1.7 62/120/177
Workstation, 96 GB 8,192 4-bit 15 0.6 2.0 0.4 246 /484 /719

At a chunk of 8,192 tokens generation keeps about 2%. On the H200 the eight streams produced 93 characters
per second against 5,251 normally, 1.8%, and 12.9 tokens per second against 607 in the baseline report, at most
2.1%, over the 106 s of reading. The workstation GPU kept 1.8% and at most 1.7% for 177 s (Table 1). The same
H200 had run 64 short-prompt streams at 3,625 tokens per second without an error; none of those prompts was long.

A smaller chunk buys generation with reading time. Halving the chunk to 4,096 and then to 2,048 tokens raised
generation during the read from 93 to 188 and 301 characters per second (2.0-fold, then 1.6-fold) and from 12.9 to
33.2 and 53.5 tokens per second (2.6-fold, then 1.6-fold), while the three prompts took 5% and 22% longer to read
(Figure la; the 4,096 and 2,048 runs followed a restart, Section 4). KV-cache precision moved the share little in one
run each (3.6% and 3.7% of characters at 4,096 tokens), though reading took 25% less time with the BF16 cache. A
slower prefill path made it worse: with a 4-bit KV cache the streams kept 0.6% and the prompts took 719 s.
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Figure 1: (a) Controlled test on the H200: share of generation kept while three cold prompts are read, by chunk size and by mea-
sure (token shares are upper bounds), with the time to read all three. (b) Production: busy ten-second intervals by tokens gener-
ated per second per running request, in bins of unequal width. Those under 20 are the starved ones.

In production, 1.5% of the gaps take 25 to 35% of the time. Of 3.79 million gaps between decoding steps, 98.1%
are under 25 ms. 58,483 gaps last 0.1 s or more, all but 27 of them under 0.75 s. In the model a step lasts as long as
the prompt tokens it carries, so gaps under 0.4 s (53% of the slow ones) would be partly filled chunks; 46% lie
between 0.4 and 0.75 s, where a full chunk of 8,192 tokens falls (0.48 to 0.55 s at the 15 to 17 thousand tokens per
second of this server’s acceptance tests). By bucket bounds the slow gaps add up to 25 to 35% of gap time.

In a fifth of busy intervals each stream generates 5.4 to 5.6 tokens per second. Of 1,974 busy intervals, 420
(21%) are starved; the intervals fall into two clusters with only 81 between 5 and 20 tokens per second (Figure 1b).
In a starved interval each generating stream produces 5.4 to 5.6 tokens per second whatever the number of requests,
against 103 to 158 in the others: 3.5 to 5.4% (Table 2). The model predicts this rate: 2.98 tokens per step over the
0.48 to 0.55 s of a chunk is 5.4 to 6.2 tokens per second. Runs of consecutive starved reports (no more than 15 s
apart) form 170 episodes (158 to 224 at thresholds of 10 and 50); 82 last 30 s or longer and the longest 130 s. The
report after an episode credits a median of 282K computed prompt tokens, against 16K after other busy intervals,
and 20K or more in 89% of cases against 41% (50K or more in 82% against 13%): episodes end with a large prompt
credit. Requests are waiting in 65% of starved intervals and in 7% of the others.



Table 2: Production: busy ten-second intervals by requests running. Starved: under 20 generated tokens per second per running
request. Rates are per generating stream: all running requests in a normal interval, all but one in a starved one. Bold: share kept.

Requests Starved Median tokens/s per generating stream Kept,
running Intervals intervals share, % normal starved %
2 1,001 165 16 158 5.6 35
3 420 97 23 135 5.5 4.1
4 223 56 25 113 54 4.7
5 or more 330 102 31 103 5.6 5.4

4 Limitations

The controlled runs are one per setting, with no variance estimate, on a mid-size dense model (Model B); production
is a large mixture-of-experts model (Model A) with a host-RAM cache tier [6] also at work. Three of the H200 runs
followed a restart, so their normal rate is taken from the one run on a warmed server (against each run’s own rate
after the read the character shares are 1.8, 3.2, 6.4 and 3.5%). These runs hold the chunk comparison, and their rates
before the read, 1,011 to 1,114 characters per second against 5,251, show warm-up: a chunk effect cannot be told
from a restart effect. Characters and tokens disagree at the smaller chunks; characters per token may not have been
constant, and each token baseline is the arrival report, which holds the start of the read: on the H200 the send fell 2.4
to 6.3 s before its end, so the normal rate is at least 794 tokens per second, not 607, and the share at 8,192 tokens at
most 1.6%. The production analysis is observational (one server, one window, no session identity). Reports sample
the number of running requests at one instant; the per-stream rates assume that one request is reading; the threshold
of 20 tokens per second is read off the gap between two clusters, and thresholds of 10 and 50 give 20% and 27% of
busy intervals; an interval may span two prompts read in turn; and the histogram gives bucket bounds, not durations.
Speculative decoding was on in every run. We did not test a chunk under 2,048 tokens, a chunk that adapts [5], sepa-
rate machines [3, 4], or the server’s own limits on concurrent partial prefills and its long-prefill threshold (both at
their defaults throughout), nor whether the servers’ software already runs both phases at once [7, §].

5 Recommendations

1. Put a mixed test into acceptance: generating streams plus cold long prompts, reporting generation during the
read. A short-prompt benchmark ran without an error on a server that kept about 2%.

2. Watch gaps and per-interval generation, not averages: the mean gap was 18 ms while 1.5% of gaps took 25 to
35% of the time.

3. Treat the chunk as a trade-off [2, 5]: in one restarted run, 2,048 tokens gave 3.2 to 4.1 times the generation of
8,192 at 22% slower reading.

4. Read less cold. A prompt served from a cache is not read again; on the production server a host-RAM tier sup-
plied 16% of what the GPU cache missed [6].

Disclosure. Tests and analysis used Al coding agents under the author’s direction; production records were read without changing
the live server. Numbers were recomputed from result files and server records; character rates and short-prompt throughput are
the test clients’ own summaries.
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