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Abst r act

Thi s docunent defines benchmarki ng terni nol ogy, nethodol ogi es, and
Key Performance Indicators (KPIs) for eval uating Ethernet-based Al
i nference serving network fabrics. As Large Language Mdel (LLM

i nference depl oyments scal e to di saggregated prefill/decode

archi tectures spanni ng hundreds or thousands of accelerators (GPUs/
XPUs), the interconnect fabric becones the critical bottleneck
determining Tine to First Token (TTFT), Inter-Token Latency (ITL),
and aggregate throughput in tokens per second (TPS). This docunent
est abl i shes vendor-i ndependent, reproducible test procedures for
benchmar ki ng fabric-level performance under realistic Al inference
wor kl oads

Coverage includes RDMA- based KV cache transfer between di saggregated
prefill and decode workers, M xture-of-Experts (MdE) expert

paral l elism Al TOAIl conmmuni cation, request routing and | oad

bal anci ng for inference serving, congestion managenent under bursty
inference traffic patterns, and scal e/soak testing. The nethodol ogy
enabl es direct, equival ent conparison across inplenmentations, NIC
transport stacks (RoCEv2, UET), and fabric architectures.

Thi s docunent is a conpanion to [ TRAI NI NG BENCH], whi ch addresses
trai ni ng wor kl oads

About Thi s Docunent

This note is to be renoved before publishing as an RFC
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The latest revision of this draft can be found at

https://fcal abri.github.io/bmng-ai-fabric-inference-bench/draft-

cal abri a-bmng-ai -fabric-inference-bench.htm . Status information for
this docunment may be found at https://datatracker.ietf.org/doc/draft-
cal abri a-bmng-ai - fabric-inference-bench/.

Di scussi on of this docunent takes place on the BMAG Wirki ng G oup
mailing list (mailto:bmw@etf.org), which is archived at
https://mail archive.ietf.org/arch/browse/bmvg/. Subscribe at
https://ww.ietf.org/ mailman/listinfo/bmvg/.

Source for this draft and an issue tracker can be found at
https://github. com fcal abri/bmyg-ai -fabric-inference-bench.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 6 Decenber 2026.
Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

Large Language Mddel (LLM inference serving has energed as a

dom nant consuner of datacenter network capacity, with fundamentally
different fabric requirenments conpared to training workloads. Wile
training workl oads are characterized by bul k synchronous coll ective
operations (Al | Reduce, Al Gather) with predictable periodicity,

i nference workl oads exhibit bursty, |atency-sensitive request/
response patterns with strict Service Level Objectives (SLOs) on per-
token latency and time-to-first-token

The advent of disaggregated serving architectures, where the

conputationally intensive prefill phase (pronpt processing) is
physically separated fromthe menory-bound decode phase (token
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generation), introduces a new class of fabric-critical data novenent:
KV cache transfer. A single |arge pronpt processed by a typica

| arge-scal e nodel generates nultiple gigabytes of KV cache state that
must be transferred fromprefill workers to decode workers within a
fraction of the target TTFT SLO

As clusters scale with thousands of concurrent requests, this creates
sustained multi-terabyte-per-second aggregate transfer demands on the
fabric. Sinultaneously, M xture-of-Experts (ME) architectures

i ntroduce expert parallelism (EP), which distributes expert sub-

net wor ks across GPUs and requires Al ToAll comunication for token-
to-expert routing. Wde EP configurations (e.g., 96-way EP across 12
nodes of 8 GPUs each) generate fine-grained, |atency-sensitive inter-
node traffic that contends with KV cache transfers on shared fabric
I'i nks.

Thi s docunent defines vendor-independent benchmarki ng nmet hodol ogi es
for evaluating how well a network fabric supports these inference-
specific traffic patterns. Al tests are designed for controlled

| aboratory environnments using either hardware traffic generators or
sof tware wor kl oad enul at ors capabl e of reproduci ng inference serving
traffic profiles.

1.1. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here

1.2. Scope and Applicability

The scope covers Layer 2/3 fabric performance (switch forwarding,
link utilization, congestion nmanagenent), RDMA transport perfornmance
(one-sided PUT/ GET operations for KV cache transfer, two-sided SEND/
RECV for expert parallelismdispatch), and the interaction between
fabric behavior and application-Ilevel inference nmetrics (TTFT, ITL,
TPS) .

The DUT boundary for all nmeasurenents in this docunent is defined as
the NIC-to-N C Ethernet fabric segment — specifically, the path from
t he point of packet transm ssion by the source NIC Ethernet port to
the point of packet reception at the destination N C Ethernet port.

Intra-node transfer segnents (proprietary accelerator interconnects

GPU-to-GPU, and PCle / Conpute Express Link (CXL) GPU-to-NIC) are
explicitly OUT OF SCOPE as prinmary benchrmarked entities. Were
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intra-node transfer contributes nmeasurably to an end-to-end | atency
measurenent (e.g., TTFT deconposition in Section 6.1), inplementers
report intra-node transfer time as a separately | abelled conponent so
that the fabric contribution can be isolated. See Section 3.3 for
DUT boundary di agram

The docunent does NOT address benchmarki ng of individual accel erator
(GPU XPU) conpute performance, nodel accuracy or quality metrics
benchmar ki ng of the inference serving software stack in isolation
fromthe fabric.

Al'l et hodol ogi es assune control |l ed | aboratory conditions per BMAG
conventi on.

1.3. Relationship to Existing BMAG Wirk

Thi s docunent builds upon the foundational BMAG benchmarki ng
framewor k established by [ RFC1242], [RFC2544], [RFC2889], and
[ RFC6349] .

The test structure foll ows RFC 2544 conventions for trial duration
(m ni mum 60 seconds), statistical repetition (mnimum20 trials for
| atency, 50 for burst), and reporting format (graphical and tabular).

The net hodol ogi es extend RFC 2544 Section 26 benchmarks (throughput,
| atency, frane |oss rate, back-to-back frames, systemrecovery,
reset) to inference-specific scenarios including KV cache transfer,
expert parallelismdispatch, and di saggregated serving request
routing.

1.4. Relationship to Conpani on Docunents

Thi s docunent is a conpanion to [ TRAINI NG BENCH], which defines
benchmar ki ng nmet hodol ogi es for Al training network fabrics. Both
docunents share common termnol ogy, test topol ogy conventions, and
reporting formats (Section 14). Both docunents use the term nol ogy
defined in [ TERM NOLOGY], which provides the commopn terninol ogy base
for Al fabric benchmarking.

Where training workl oads are dom nated by bul k synchronous collective
conmmuni cation (Al |l Reduce, Al Gather) with high bandwi dth utilization
and periodic synchronization barriers, inference workloads are

dom nated by bursty, latency-sensitive point-to-point transfers (KV
cache) and fine-grained Al TOAIl dispatch (ME expert parallelisn

I mpl enent ers depl oyi ng converged fabrics that serve both training and
i nference wor kl oads should run both test suites.
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2.

Ter mi nol ogy

Term nol ogy used in this docunent is defined in [ TERM NOLOGY] .

Readers should consult that document before applying the nethodol ogy
defined here. Were a termoverlaps with [ RFC1242] or [RFC8238], the
term nol ogy docunent provides Al fabric context extensions; the
foundational definitions in those RFCs remain authoritative for
general network benchmar ki ng.

The following terns are bench-specific extensions used only in this
docunent and are not redefined in [ TERM NOLOGY]:

+

I

+
*TTFT_fabric* | The fabric-segnent contribution to Tine to |

| First Token (TTFT), neasured at the DUT-PD |

| boundary. Conprises the KV cache transfer |

| time over the Ethernet fabric only; excludes |

| intra-node (PCle/CXL/accel erator-interconnect) |

| contributions. Reported alongside SUT-E TTFT |

| to enable fabric/non-fabric deconposition. |
| The fabric-segnent contribution to Inter-Token |
| Latency (1TL), measured at the DUT-F boundary. |
| Conprises the per-decode-step EP di spatch |
| round-trip over the fabric; excludes intra- |
| node and conpute contributions. |

oo e m m e e e e e e e e e e e e e e e e e e e e eeee—oo s +
| *DUT-S* | Single-switch DUT configuration; see |
| | Section 3.3. |
o m e e e oo - o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e oo +
| *DUT- F* | Conpl ete-fabric DUT configuration; see |
| | Section 3.3. |
oo e m m e e e e e e e e e e e e e e e e e e e e eeee—oo s +
| *DUT- N* | NICGtransport DUT configuration; see |
| | Section 3.3. |
o m e e e oo - o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e oo +
| *DUT- PD* | Prefill-Decode-path DUT configuration; see |
| | Section 3.3. |
oo e m m e e e e e e e e e e e e e e e e e e e e eeee—oo s +
| *SUT- E* | End-to-end inference SUT configuration; see |
| | Section 3.3. |
o m e e e oo - o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e oo +

Tabl e 1: Bench-Specific Term nol ogy Extensions
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The scope of the DUT for the tests defined in this docunment is the

Et hernet fabric segment connecting prefill and decode workers (and,
where applicable, expert-parallel groups), consistent with the Fabric
DUT Boundary defined in [ TERM NOLOGY] .

Wor ked exanpl es of the S KV formula and KV cache size conputation for
representative nodel architectures are provided in the appendi x.

2.1. Acronyns

Acronyns used in this docunent are expanded in the Acronyns appendi X
of [ TERM NOLOGY]. Acronyns unique to the nethodol ogy defined herein
are expanded on first use in the body of this docunent.

3. Test Topol ogy and Architecture
3.1. Reference Fabric Topol ogi es

The reference topol ogies fromthe conpani on traini ng docunment (2-Tier
Clos, 3-Tier Clos, Rail-Optim zed) remain applicable. |Inference
serving introduces additional topology considerations related to

di saggregated prefill/decode placenment and MdE expert distribution.

3.1.1. Topology A: 2-Tier Cos (Leaf-Spine)

Applicable to inference clusters up to approximately 2,048
accelerators. Prefill and decode worker groups are placed on
separate | eaf switches (or separate | eaf switch groups) to isolate KV
cache transfer traffic fromdecode-to-client response traffic.

Expert parallelism (EP) traffic within a single ME dispatch group is
confined to a single leaf switch or a mninmal nunber of |eaf swtches
to mnimze spine-hop | atency.

3.1.2. Topology B: 3-Tier O os (Leaf-Spine-Superspine)

Required for inference clusters exceeding 2,048 accelerators or for
mul ti - model serving deployments where different nodel instances
occupy different fabric pods. KV cache transfer traffic between
prefill and decode workers in different pods traverses the superspine
tier, making superspine bandwi dth and latency critical
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.1.3. Topology C Disaggregated Prefill/Decode Pl acenent

A topol ogy variant specific to inference serving in which prefill
wor kers and decode workers are placed in distinct physical |ocations
within the fabric, connected by a dedicated KV cache transfer network

segnment. This topol ogy enabl es i ndependent scaling of prefill and

decode resources and all ows heterogeneous hardware (e.g., high-

compute GPUs for prefill, high-menory-bandwi dth GPUs for decode).
o e e e e e oo oo +

| Request Rout er |
| (KV- Awar e LB) |

S S +
I

R o e e - +

I I
oo Vommmm - + S V----- +
| Prefill Pool| | Decode Pool |
| (xP workers)| |  (yD workers) |
| Hi gh Comput e | H gh Mem BW |
| TP=8, DP=N 8| | TP=8, DP=M8 |
+o-m - - +o-m - - + AR, AR, +

I
| KV Cache RDVA Transfer |
| (One-sided PUT/Signal) |

Figure 1: Disaggregated Prefill/Decode Inference Topol ogy
.2. Disaggregated Prefill/Decode Topol ogy

The di saggregated topol ogy separates the inference pipeline into
physical ly distinct pools connected by the fabric. The test topol ogy
i ncludes the follow ng conponents:

*Prefill Worker Pool:* N Prefill nodes, each containing G

accel erators with high-conpute capability. These workers execute
the prefill phase and generate KV cache state. Tensor Parallelism
(TP) is applied within each node; Data Parallelism (DP) is applied
across nodes. Each prefill worker comrunicates with one or nore
decode workers via RDMA-based KV cache transfer.

*Decode Worker Pool:* M Decode nodes, each containing G

accel erators with high menory bandwi dth. These workers receive KV
cache state fromprefill workers and execute the autoregressive
decode phase. DP Attention may partition the KV cache across DP
ranks within the decode pool, requiring Al ToOAll comrunication
during decode.
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*KV Cache Transfer Network:* The Ethernet fabric segnent
connecting prefill and decode worker pools. This segnent carries
one-si ded RDVMA PUT operations (or PUT-with-signal) transferring KV
cache bl ocks fromprefill GPU nenory to decode GPU nenory via RDVA
over Converged Ethernet (RoCEv2) or Utra Ethernet Transport

(UET).

The end-to-end transfer from GPU nenory to renote GPU nenory
traverses three segnents

- (1) GPU-to-NIC. PCle/CXL (intra-node, out of scope as DUT);
- (2) NNCGto-NIC. Ethernet fabric (the DUT, in scope);

- (3) NNICGto-GPU. PCle/CXL at destination (intra-node, out of
scope as DUT).

Benchmar ki ng procedures in Section 5 and Section 6 neasure fabric-
segrment | atency and throughput exclusively. Wen end-to-end
measurenents are reported (e.g., TTFT decomposition), the intra-
node segnments are | abelled separately.

GPU Menory --> [PCle/CXL] --> NIC --> [ETHERNET FABRIC] --> NIC --> [PCle/CXL] --> GPU Me
nory

<---intra-node (out of scope)--->|<------ DUT (in scope)------- >| <---intra-node (out of sc
ope)--->

*

3.

*Request Router:* A network-layer or application-layer |oad

bal ancer that assigns incom ng inference requests to prefil

wor kers and subsequently routes KV cache to the appropriate decode
workers. KV-aware routing and prefix-aware caching policies are
under test.

3. Device Under Test (DUT) ldentification

The following table defines the DUT configurations tested in this
docunent :
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| DUT-S Single Sw tch I ndi vidual |eaf or spine swtch |
| forwarding i nference traffic. |
| Measures per-hop | atency, buffer |
| absor ption, ECN marking accuracy. |
Fomm e - o - oo o - o m e e e e e e e e e e e e e emamao - +
DUT- F Conpl ete End-to-end fabric fromprefill NC
Fabric egress to decode NI C ingress.

| |
I I
| Measures fabric-level KV cache |
| transfer |atency, throughput, and |
| congestion behavi or. |
| NIC RDVA transport stack processing |
| KV cache transfer operations. |
| Measures RDVA verb conpl etion |
| latency, one-sided PUT bandwi dth, QP |
| scaling. |

Prefill - Decode
Pat h

| The conplete data path fromprefill |
| GPU nmenory through NIC, fabric, NIC |
| to decode GPU nenory. Measures end- |
| to-end KV cache transfer including |
| proprietary accel erator-interconnect, |
| PCle/CXL, and fabric segnents. |

| SUT-E | End-to-End | Conplete inference serving system |
| | System | including inference serving software, |
| | | RDVA transfer libraries, fabric, and |
| | | accelerators. Measures TTFT, |TL, |
| | | TPS as functions of fabric |
| | | performance. |
S SRR S o e m e e e e e e e e e e e e mo oo +

Tabl e 2: DUT Configuration Definitions
3.4. Traffic Generator and Workl oad Enul at or Requirenents

Tests in this docunent require one or both of the following traffic
generati on nodes. The node used is docunented in all test reports.

3.4.1. Hardware Traffic Generator (RT) - M ni mum Requirenments

The hardware traffic generator satisfies all of the foll ow ng:
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* RDVA traffic generation supporting RoCEv2 and, where tested, UET
transport; configurable RDVA verb types (one-sided PUT, PUT-with-
signal, two-sided SEND/ RECV).

* Configurable nmessage sizes from4 KB (m ni num KV cache page) to
256 MB (|l arge KV cache bl ock).

* Configurable QP counts from1 QP to a mninumof 256 QPs per
source-destination port pair.

3.4.2. Software Workload Emul ator (VWE) - M ni nrum Requi renents

A software workl oad enul ator runs on actual accelerators and
generates realistic inference workloads. The WE supports all of the
fol | owi ng:

* Configurable pronpt length distributions: uniform Z pf, and
trace-repl ay nodes.

* Configurable output length distributions and configurabl e request
arrival rates: Poisson, bursty, and trace-replay.

* Disaggregated prefill/decode execution with actual RDVA-based KV
cache transferring between prefill and decode worker pool s.

*  ME expert parallelismw th actual Al ToAl |l dispatch where ME-
specific tests (Section 7) are perforned.

* Measurenent instrunmentation providing per-request TTFT and | TL
with timestanp accuracy <= 1 mllisecond.

When a software workl oad enul ator is used, the conplete software
configuration is docunmented per Section 3.3, as franmework version,
RDVA |ibrary version, and GPU driver version materially affect
results.

4. KPI Framework and Metrics Taxonormny

This section defines the Key Perfornmance |ndicators nmeasured across
all test categories. KPls are organized into four tiers: Primary
Latency KPIs (end-user-facing response tine netrics), Primary

Thr oughput KPIs (system|evel capacity netrics), Fabric-Level KPIs
(network-specific nmeasurenents), and Fabric Health Indicators
(operational monitoring metrics).

NOTE: Per BMAG charter, the definition of acceptance criteria or

performance requirenments is explicitly outside the scope of this
Working Goup. The KPI tables in this section define what is
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measur ed; they do not set thresholds. Indicative non-normative
reference values reflecting current industry observations are
provi ded in Appendi x B; those val ues MJUST NOT be used as pass/fai
threshol ds in vendor eval uations.

4.1. Primary Latency KPIs

| KPI | Unit | Definition | Measurenent |
| | | | Point |
[ s s s e oo e e e e e e e e e e e e, s st
| TTFT | ns | Time fromrequest arrival | SUT-E request/ |
| | | to first output token | response |
| | | enission | boundary |
S R o e e e e e e e e a oo - o e +
| ITL | ms | Tinme between successive | SUT-E token |
| | | output tokens | emission |
| | | | tinmestanps |
I oo L -, . +
| TTFT _fabric | ns | Fabric contribution to | DUT-PD NI C-to-
| | | TTFT (KV cache transfer | NIC |
| | | latency) | measurenent |
. S e . +
| ITL_fabric | ns | Fabric contribution to ITL | DUT-F EP |
| | | (EP dispatch | atency per | dispatch |
| | | decode step) | round-trip |
S R o e e e e e e e e a oo - o e +
| E2E | atency | ns | End-to-end request |atency | SUT-E request/ |
| | | fromarrival to conpletion | response |
| | | of all output tokens | boundary |
I oo L . . +
Table 3: Primary Latency KPIs
4.2. Primary Throughput KPIs
| KPI | Unit | Definition | Measurement |
I I I | Point I
[ bbby s s sty ooy ey o}
| TPS_ i nput | tokens/s | Aggregate input | SUT-E |
| | | (prefill) tokens | prefill |
| | | processed per second | completion |
| | | across all workers | events
o e e - R S S +
TPS_out put t okens/s Aggr egat e out put SUT- E token |

I I I I
| | | (decode) tokens | emission |
| | | generated per second | events |

Cal abria, et al. Expires 6 Decenber 2026 [ Page 13]



I nternet-Draft Al I nference Fabric Benchnarki ng June 2026
| | | across all workers | |
S N o e e e e e e oo o o m e e e oo - +
| TPS per_GPU | tokens/s/ | Qutput tokens per | SUT-E per- |

GPU | second nornalized by | worker |
| | | nurmber of decode GPUs | counters |
oo s Fom e oo o e e e e e e e e oo s S +
| Goodput | GB/s or | See the Goodput | SUT-E |
| | tokens/s | definition in | successful |
| | | [ TERM NOLOGY] Reports | completion |
| | | use | nference_Goodput | events |
| | | for token-rate | |
| | | neasurenents and | |
| | | Fabric_Goodput for | |
| | | byte-rate fabric | |
| | | neasurements | |
R S o e m e e e e e oo S +
| KV_BW | GBls | Aggregate KV cache | DUT-PD RDNA |
| | | transfer bandwi dth | counters |
| | | between prefill and | |
| | | decode pools | |
o e e - R S S +
| Request_Rate | req/s | Maxi mum sust ai ned | SUT-E |
| | | request arrival rate | admi ssion |
| | | neeting all |atency | control |
| | | SLGs | boundary |
S N o e e e e e e oo o o m e e e oo - +

Table 4: Primary Throughput KPIs

4.3. Fabric-Level KPIs
| KPI | Unit | Definition | DUT |
[ s sty ety e ey e pe——_—— L
| KV_xfer_ | atency | us | One-sided RDVA PUT | DUT-N |
| | | conpletion tine for a | |
| | | single KV cache bl ock | |
| | | transfer | |
o e e e e Fomm oo o e e e e e e oo R, +
| KV_xfer_bandw dth | GBI's | Sustained | DUT-N |
| | | unidirectional KV cache | |
| | | transfer throughput per | |
I I | NIC port I I
Tt Fomm e - o - St N +
| EP_alltoall _Iatency | us | Round-trip tine for a | DUT-F |
| | | conpl ete ME expert | |
| | | parallelismAl Il ToAll | |
| | | dispatch | |
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| EP_alltoall _bandwidth | GB/s | Aggregate All ToAll | DUT-F |
| | | bandwi dth across all EP | |
| | | ranks during dispatch | |

| Fabric_ FCT | us | Flow conpletion tine | DUT-F |
| | | for a KV cache transfer | |
| | | flow through the fabric | |

| Buffer_utilization | % | Peak switch buffer | DUT-S |
| | | utilization during KV | |
| | | cache transfer bursts | |

| Fraction of packets |
| marked with ECN- CE |
| during inference |
| traffic |

| PFC_frame_count | franes | Nunber of PFC PAUSE | DUT-S |
| | | franes generated per | |
| | | unit time | |

| Average and peak |ink |
| utilization on fabric |
| links carrying |
| inference traffic |

| Packet _drop_rate | ppm | Packets dropped per | DUT-F |
| | | mllion due to buffer | |
| | | overflow or transport | |
| | | error | |
Tt Fomm e - o - St N +
Tabl e 5: Fabric-Level KPIs
4.4. Fabric Health Indicators

| I'ndicator | Threshold | Description |

B sy ool e e

| CPU UWilization | < 30% | Control plane CPU usage |

| (switch) | | on sw tches under |

| inference traffic |oad |

o e e e e oo - o m e e e oo - o e e e e e e oo o +

| Menory Usage | < 70% | TCAM buffer, and |

| (switch) | | control plane nenory |

I | usage I

o e e oo o o e e e e e e e e oo s +
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5.

5.

| FEC Error Rate | < 1le-12 post- | Forward Error Correction |
| | FEC Bit Error | effectiveness on fabric
| | Rate (BER) | 1inks |
o e e e e oo S o e m e e e e e oo +
| CRC Error Count | O | Layer 2 CRC errors on |
| | | any fabric link |
o oo o m e e e e e e e oo - +
| BGP/ OSPF | O flaps | Routing protocol |
| Stability | | adjacency stability |
| | under inference |oad |
o e e e oo oo o m e e e aa oo s +
| NIC QP State | 100% active | Al RDVA Queue Pairs in
| active state (no error/ |
I I | reset) I
o e e e oo T S +
| GPUNIC PCle BW| > 90% of | PCle Gen5 x16 bandwi dth |
| | theoretical | utilization between GPU |
| | | and NIC |
o oo o m e e e e e e e oo - +

Table 6: Fabric Health Indicators
Test Category 1: RDMA KV Cache Transfer Benchmarks

KV cache transfer between di saggregated prefill and decode workers is
the defining fabric workl oad for inference serving. Unlike training
collectives (Al Reduce, Al Gather) which are periodic and

predi ctabl e, KV cache transfers are event-driven (triggered by
prefill conpletion) and bursty.

1. Point-to-Point KV Cache Transfer Throughput

*Obj ective:* To determ ne the maxi num sust ai ned KV cache transfer
t hroughput between a single prefill worker NIC and a single decode
wor ker NI C across the DUT fabric.

*Procedure: * Configure a single RDVA connection (QP) between the
prefill and decode endpoints. Send a sequence of one-sided RDVA PUT
operations with nmessage sizes corresponding to KV cache bl ock sizes.
The nessage size sequence includes: 64 KB (single attention page),
256 KB, 1 MB, 4 MB, 16 MB, 64 MB, 256 MB (|l arge pronpt KV cache), and
1 GB. For each nessage size, transnmit at the maxinumrate

sustai nable by the NIC for a mni mum of 60 seconds per trial. Repeat
for 1, 4, 8, 16, 32, 64, and 128 concurrent QPs. The DUT is the
fabric path fromNCto NIC
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*Measurenent:* Record throughput (GB/s), CPU utilization on both
endpoints, GPU menory-to-N C transfer overhead, and N C hardware
offload utilization. The test is repeated a m ni mum of 20 tines per
configuration and the average reported.

*Reporting Format:* Results are reported as a multi-line graph with
message size (log scale) on the X axis and throughput (GB/s) on the Y
axis. Separate lines for each QP count. A reference |ine show ng
theoretical NNC line rate is included.

5.2. KV Cache Transfer Latency

*Objective:* To determ ne the | atency of individual KV cache bl ock
transfers across the DUT fabric under varying | oad conditions.

*Procedure: * Using the same endpoint configuration as Test 5.1,
measure the conpletion tine of individual RDVA PUT operati ons.
Latency is nmeasured fromthe initiation of the PUT verb on the
prefill NIC to receipt of the conpletion signal on the decode NIC
(for PUT-with-signal) or to polling of the renote conpl eti on queue.
Measure | atency under unl oaded conditions (single outstanding
operation) and under | oaded conditions (background traffic at 25%
50% 75% and 90% of fabric capacity). Message sizes include 64 KB
1 MB, 16 MB, and 256 MB.

*Measurenent:* Report |atency at P50, P95, P99, and P99.9
percentiles. The test is repeated a mininumof 20 trials of at |east
120 seconds each per configuration. The difference between P99 and
P50 (tail latency spread) is reported as a derived netric.

*Reporting Format:* Results are reported as a table with columms for
message size, background |l oad |l evel, and | atency at each percentile.
A compl enentary CDF plot of latency distribution for sel ected
configurations is included.

5.3. Concurrent KV Cache Transfer Scaling

*Obj ective:* To characterize how aggregate KV cache transfer
performance scal es as the nunber of concurrent prefill-to-decode
transfer pairs increases.

*Procedure:* Configure N concurrent prefill-decode endpoint pairs,
where N ranges from1 to the nmaxi mum supported by the fabric (e.qg.,

1, 2, 4, 8, 16, 32, 64, 128 pairs). Each pair executes continuous KV
cache transfers of 16 MB nessages (representative of a mediumlength
pronpt). Measure aggregate throughput and per-pair |atency as N

i ncreases.
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*Measurenent : * Report aggregate throughput (GB/s), per-pair nedian
| atency (us), per-pair P99 latency (us), Jain Fairness |ndex across
pairs, and maxi mum fabric link utilization observed. The test is
repeated a mni numof 20 tinmes per value of N

*Reporting Format:* Results are reported as a dual-axis graph with N
(concurrent pairs) on the X axis, aggregate throughput on the left Y
axis, and P99 |atency on the right Y axis. The JFI value for each N
i s annot at ed.

5.4. Milti-Tier Storage Transfer Characterization

*Obj ective:* To characterize KV cache transfer perfornance across the
menory/ storage hierarchy: GPU HBMto GPU HBM (i nter-node RDMA), GPU
HBMto renote CPU DRAM (of fl oad), CPU DRAMto GPU HBM (rel oad), and
GPU HBM t o NVMe/ SSD ( persi stent cache).

*Procedure:* For each tier pair, measure unidirectional transfer

t hroughput and | atency for nessage sizes of 1 MB, 16 MB, and 256 MB.
Use zero-copy transfers where supported (GPU-direct storage paths for
NVMe and GPU-direct RDVA for inter-node, where the inplenentation
provi des then.

*Measurenent : * Report throughput (GB/s) and | atency (P50, P99) for
each tier pair and nessage size. Report the tier throughput ratio
relative to GPU-to-GPU RDVA as a derived netric.

*Reporting Format:* Results are reported as a table with rows for
each tier pair and columms for throughput and | atency at each nessage
si ze.

6. Test Category 2: Prefill/Decode D saggregati on Benchmarks

Di saggregated prefill/decode serving separates the two phases onto

di stinct hardware pools to enabl e i ndependent optim zation and
scaling. This section benchmarks the fabric’'s ability to support the
resulting KV cache transfer traffic patterns and their inpact on end-
to-end inference metrics.

6.1. End-to-End Disaggregated TTFT
*(bj ective:* To nmeasure TTFT as a function of pronpt length in a
di saggregated serving configuration, isolating the fabric
contribution.
*Procedure: * Configure a disaggregated serving system (SUT-E) with a

specified xPyDratio (e.g., 3P9D for a 12-node cluster). Submt
i nference requests with pronpt | engths of 128, 512, 1024, 2048, 4096,

Cal abria, et al. Expires 6 Decenber 2026 [ Page 18]



I nternet-Draft Al I nference Fabric Benchnarki ng June 2026

8192, and 16384 tokens. For each pronpt |ength, measure the total
TTFT and deconpose it into: T prefill (prefill conmpute tinme),

T transfer (KV cache fabric transfer time, neasured at DUT-PD), and
T decode _init (first decode step tine).

*Measurenent:* Report TTFT (ms) and its deconposition at P50, P95,
and P99 percentiles. The ratio T_transfer/TTFT (fabric fraction) is
reported as a derived netric. The test is repeated a ninimum of 20
trials per pronpt |ength.

*Reporting Format:* Results are reported as a stacked bar chart with
pronpt length on the X axis and TTFT (ns) on the Y axis, with bars
deconposed into T_prefill, T transfer, and T _decode_init. A table of
nuneri cal val ues accomnpani es the chart.

6.2. xPyD Ratio Optimzation

*(bj ective:* To determine the optimal prefill-to-decode resource
ratio for a given nodel, pronpt distribution, and latency SLO as
limted by fabric transfer capacity.

*Procedure:* For a fixed total nunber of nodes N (e.g., 12), iterate
over xPyD ratios: 1P11D, 2P10D, 3P9D, 4P8D, 6P6D, 8P4D, 10P2D, 11P1D
For each ratio, submit a sustained request stream matching a target
request rate with a specified pronpt length distribution (e.qg., Zipf
with al pha=1. 0 over [128, 8192] tokens). Measure TTFT P99, |ITL P99,
TPS out put, and Goodput for each configuration

*Measurenent:* Report all four netrics for each xPyD ratio and
request rate. ldentify the Pareto-optinmal ratio(s) that naximze
TPS output while neeting TTFT P99 < 500 ns and I TL P99 < 50 ms.
*Reporting Format:* Results are reported as a nmulti-panel figure with
one panel per request rate, each showing xPyD ratio on the X axis and
metrics on dual Y axes (TTFT/ITL on left, TPS on right). The Pareto
frontier is highlighted.

6.3. Heterogeneous Parallelism Configuration
*(bj ective:* To evaluate the fabric inpact of using different
parallelismstrategies on prefill vs. decode pools in a disaggregated
configuration.
*Procedure:* Test the follow ng parallelismconfigurations:

* Prefill TP=8, Decode TP=8 (baseline, sane parallelism
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* Prefill TP=8, Decode TP=4 with DP_Attention=2 (reduced TP, added
DP)

* Prefill TP=4 with DP=2, Decode TP=2 with DP_Attention=4
(aggressive DP)

*Measurenent: * Report the nunber of concurrent RDVA flows, aggregate
bandwi dth (GB/s), TTFT (nms), and ITL (ns) at P50 and P99 for each
confi guration.

6.4. Prefill Queue Depth Inpact on Transfer Latency

*Obj ective:* To neasure how queuing of prefill requests (due to
comput e contention) affects KV cache transfer burstiness and fabric
congesti on.

*Procedure: * Oversubscribe the prefill pool by submitting requests at
a rate exceeding prefill capacity. Measure the resulting KV cache
transfer burst characteristics: burst size, burst duration, inter-
burst gap, and peak fabric bandwi dth demand. Vary the
oversubscription ratio from 1.0x (saturated) to 2.0x in 0.25x

i ncrements.

*Measurenent . * Report burst size distribution, peak and average
fabric bandwi dth, KV transfer |atency P99, and ECN PFC event counts
as functions of oversubscription ratio.

7. Test Category 3: ME Expert Parallelism Benchnarks

M xt ur e- of - Experts nodel s di stribute expert sub-networks across GPUs
and route tokens to the appropriate experts via Al ToAll

comruni cation. This section benchmarks the fabric’s ability to
support the resulting fine-grained, |atency-sensitive inter-GPU
traffic patterns.

7.1. A IlToA |l D spatch Throughput

*Obj ective:* To determ ne the maxi num Al I ToAl | dispatch throughput
for MOE expert parallelismacross the DUT fabric.

*Procedure:* Generate a synthetic ME di spatch workl oad where each
GPU sends token enbeddings to the experts selected by a top-k routing
function. The dispatch payl oad per GPU per ME |ayer is:

T dispatch = (B * k * Hnodel * P_bytes) / N where B = batch size

(tokens), k = top-k routing count, H nodel = hidden di nension,
P_bytes = precision bytes (e.g., BFloatl6 (BF16) = 2), N = EP group
si ze
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*Canoni cal ME Test Matri x*

B ety s ey sty s ety el
| Config | E (experts) | k (top- | H_nodel | T_dispatch |
I I | k) I | (B=128, I
| | | | | BF16, N=96) |
[ ety S ————————————— L —————— L —p——(—— Tl p—p—p——(——————
| ML | 8 | 2 | 4096 | 2.1 MB/GPU |
+---- - - - R i F---- - - - F---- - - - F-- - - - - - +
| M | 64 | 4 | 7168 | 29 MB/IGPU |
F-------- I I I I L L L i +
| M8 | 256 | 2 | 7168 | 14 MB/GPU |
I I T Fo-m e - - Fo-m e - - I i +
| M | 256 | 8 | 7168 | 58 MB/GPU |
+---- - - - R i F---- - - - F---- - - - F-- - - - - - +
| M | (inplenenter-defined | | | |
| | — report all | | | |
| | paraneters) | | | |
I I T Fo-m e - - Fo-m e - - I i +

Tabl e 7: Canonical ME Test Mtrix

*Measurenment : * Report aggregate bandwi dth (GB/s), per-dispatch

| atency (us) at P50 and P99, and GPU idle time waiting for dispatch
completion. The test is repeated a mininumof 20 tinmes per

confi guration.

*Reporting Format:* Results are reported as a heatmap with EP group
size on the Y axis, batch size on the X axis, and throughput (GB/s)
as the color dinmension. A conpanion |atency table is included.
Reports state which config rowms) were used. For M, the values of
E, k, Hnodel, P_bytes, and N are included in the results table.

NOTE: When per-accel erator nornalized throughput (BusBW is reported
al ongsi de EP_alltoall _bandw dth, BusBWis conputed per the BusBW
definition in [ TERM NOLOGY]; algo factor is fixed per collective type
and does not depend on the algorithmthe library selects at runtimne.
The runtine algorithmin use is verified via library tracing and
docunented as part of the test conditions.

7.2. Routing Mbde and Dispatch Mbde Conpari son
*Obj ective:* To conpare fabric perfornmance across di spatch nodes and
routing policies. Tests cover Normal Dispatch and Low Lat ency
Di spatch. Tests should additionally cover at |east one alternative
routing node from Tabl e 8.

*Routi ng Mbde Taxonony*
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| Mbde | Description | Traffic Inpact |
[ oo ool e s s e s s s s ool oo s s
| Standard | Each token routed to k. | Fixed, uniform Al ToA| |
| Top-k | highest-scoring experts | dispatch vol une |
S o m e e e e i oo o m e e e e i oo +
| Expert | Experts select tokens; | Non-uniform nmessage |
| Choice (EC) | ensures | oad bal ance | sizes; tests HOL- |
| | | blocking resilience |
S o e e e e e e e e oo oo o e e e e e e e e oo oo +
| Top-k with | Overloaded experts drop | Lower peak traffic; |
| Token Drop | excess tokens | unpredictabl e under |
I I | I oad I
o m e e e oo - St St +
| Auxiliary | Load-bal anced top-k via | Near-uniform Al |l ToAll; |
| Loss Top-k | training |oss | lower hot-spot risk |
Fom e o - o m e e e e e e aao o o m e e e e e e aao o +

Tabl e 8: ME Routi ng Mbde Taxonomny

*Measur enent : * Measure dispatch | atency, fabric bandw dth, and
routing node inpact on Al ToAll traffic distribution and fabric
congestion per Table 8. Results fromdifferent routing nbdes are
reported in separate result tables with the routing node | abell ed.

7.3. Wde Expert Parallelism Scaling

*(bj ective:* To characterize Al ToAl dispatch performance as EP
group si ze scal es beyond a single node (wide EP), requiring inter-
node fabric comruni cati on.

*Procedure:* Scale the EP group fromintra-node only (EP=8) to w de
EP (EP=16, 32, 48, 64, 96 spanning 2, 4, 6, 8, 12 nodes). Use a
fixed batch size of 128 tokens and at | east one configuration from
the canonical MdE test matrix Table 7. The selected config rowis
identified in the results.

*Measurenent:* Report total dispatch |atency (us), inter-node
bandwi dth (GB/s), and | atency deconposition (intra-node vs. inter-
node fraction). Report the scaling efficiency: (EP=8 | atency) /
(EP=N l atency) * (N 8).

7.4. Expert Parallelismand KV Cache Transfer Contention
*Obj ective:* To neasure the nmutual interference between EP Al ToAl |

dispatch traffic and KV cache transfer traffic when both share the
sane fabric |inks.
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*Procedure:* On a shared fabric, sinultaneously execute: (a)
continuous KV cache transfers at a sustained rate (e.g., 50% 75% of
fabric capacity), and (b) periodic EP Al ToAl | dispatches (one per
MoE | ayer forward pass).

*Measurenent:* Report KV xfer |atency P99 (us) and

EP_alltoall _latency P99 (us) for the isolated and contended cases.
Report the contention penalty as the ratio of contended P99 to
isolated P99 for each traffic class. Report ECN PFC event counts
during contention.

8. Test Category 4: Congestion Managenent Benchnarks

Inference traffic patterns differ fromtraining in their burstiness,
het erogeneity (m xed KV cache transfers and EP di spatches), and
| atency sensitivity.

8.1. ECN Marking Under |nference Incast

*Objective:* To verify that ECN marking thresholds are correctly
applied when multiple prefill workers sinmultaneously transfer KV
cache bl ocks to a single decode worker (incast pattern).

*Procedure:* Configure Mprefill workers (M= 2, 4, 8, 16, 32) to
sinul taneously transfer 16 MB KV cache bl ocks to a single decode

wor ker port. Repeat for ECN nmarking thresholds of 100 KB, 500 KB, 1
MB, and 5 MB. The DUT is the individual |eaf switch (DUT-YS)

*Measurenment:* Report the ECN nmarking rate (fraction of narked
packets), the onset of narking, queue depth at marki ng onset, and
aggregat e throughput achieved. Repeat a mninum of 20 tinmes per
confi guration.

8.2. PFC Behavi or Under Bursty KV Cache Transfers

*Cbj ective:* To characterize PFC PAUSE frane generation and
propagati on under bursty KV cache transfer patterns typical of
di saggregat ed servi ng.

*Procedure:* Generate KV cache transfer bursts: N burst concurrent
transfers (N burst = 4, 8, 16, 32), each of size 16 MB, arriving
within a wi ndow of T_arrival (100 us, 1 ms, 10 ns). Vary the PFC
threshold from10 KBto 1 MB

*Measurenent:* Report PFC frame count, total PAUSE duration (us),

head- of -1 i ne bl ocki ng del ay i nposed on other traffic classes (us),
and KV cache transfer conpletion tine.
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8.3. Congestion Control Convergence for Mxed Traffic

*(bj ective:* To nmeasure the convergence tinme of DCQCN (or UET
congestion control) when KV cache transfer traffic and EP Al |l ToAl |
di spatch traffic share fabric capacity.

*Procedure: * Establish a sustained KV cache transfer at 80% of fabric
capacity. Introduce EP All ToAll dispatch traffic on the same fabric
links. Measure the convergence time to stable rate allocation

Repeat with the roles reversed.

*Measurenent : * Report convergence tinme (ns) to within 5% of steady-
state rates, steady-state bandwi dth allocation between traffic

cl asses, packet |oss during convergence, and Jain Fairness |ndex of
the steady-state allocation

8.4. PFC Storm and Deadl ock Resilience

*Objective:* To verify that the fabric does not enter a PFC storm or
deadl ock condition under adversarial inference traffic patterns.

*Procedure:* Per the conpanion training docunent, generate a PFC
storm scenari o by creating circular buffer dependency across nultiple
switches. Simultaneously inject KV cache transfer traffic on al

af fected paths. Mnitor for PFC storm propagation, deadl ock, and
recovery time. The test duration is at |east 300 seconds.

*Measurenment : * Report whether PFC storm occurred (yes/no), deadl ock
occurred (yes/no), maxi mum PAUSE propagati on depth (nunber of hops),
maxi mum zer o-t hroughput duration (nms), and recovery tine (ns).

9. Test Category 5: Request Routing and Load Bal anci ng

I nference serving introduces application-layer routing decisions that
interact with fabric-layer |oad bal ancing (ECWP, flow et, packet

spray) .

9.1. KV-Aware Request Routing Efficacy
*bj ective:* To neasure the effectiveness of KV-aware request
routing, where the request router considers decode worker KV cache
menory occupancy and fabric path congestion when assigni ng requests.
*Procedure: * Configure a request router with Kv-aware routing

enabled. Submit a sustained request streamat rates of 10, 50, 100,
and 200 reqg/s. Conpare agai nst round-robin routing (baseline).
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*Measurenent:* Report the coefficient of variation (CV) of decode
wor ker menory utilization, P99 TTFT, P99 |ITL, KV cache eviction rate,
and Goodput for both KV-aware and round-robin routing.

9.2. Prefix-Aware Cache Hit Rate

*Obj ective:* To neasure the fabric bandw dth savi ngs achi eved by
prefi x-aware caching, where requests with comon prefixes are routed
to workers that already hold the correspondi ng KV cache segnent.

*Procedure:* CGenerate a request workl oad where P% of requests share a
common prefix of L tokens (P = 25% 50% 75% 90% L = 256, 512,
1024, 2048). Conpare agai nst non-prefix-aware routing.

*Measurenent:* Report cache hit rate (%, fabric bandw dth reduction
(%, TTFT reduction (ns), and TPS i nprovenent (% for each (P, L)
conbi nati on.

9.3. ECWP and Dynam c Load Bal anci ng Under Inference Traffic

*(bj ective:* To evaluate fabric-layer |oad bal ancing effectiveness
under inference traffic patterns characterized by a m x of |arge KV
cache flows and snmall EP dispatch fl ows.

*Procedure:* Measure link utilization uniformty under: (a) KV cache
transfers only (large flows, 16 MB+), (b) EP Al ToAl| dispatches only
(small flows, <1 MB), (c) mxed KV cache and EP traffic.

*Measurenent:* Report JFI, maximumlink utilization (%, mninmumlink
utilization (%, and the oversubscription ratio for each scenario and
| oad bal ancing al gorithm

9.4. Jain Fairness Index for Decode Wrker Uilization

*(bj ective:* To nmeasure how evenly the fabric distributes KV cache
transfer | oad across decode workers.

*Procedure:* Wth N_D decode workers (N.D = 8, 16, 32, 64), subnit a
sust ai ned request stream and nmeasure per-worker KV cache receive
rate, GPU utilization, and output TPS.

*Measurenent:* Report JFI for KV cache receive rate, GPU utilization,
and output TPS. Report the max/min ratio for each netric.
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10.

10.

Test Category 6: Latency Benchnarks

Inference latency is the primary user-facing quality metric. This
section defines benchmarks that isolate the fabric's contribution to
end-to-end inference | atency.

1. TTFT Under Varying Pronpt Lengths

*Obj ective:* To characterize TTFT as a function of pronpt |ength,
i solating the fabric-dependent KV cache transfer conponent.

*Procedure:* Submit single requests (no concurrent |oad) wth pronpt
| engt hs of 128, 256, 512, 1024, 2048, 4096, 8192, and 16384 tokens.
Measure TTFT and deconpose into T prefill, T_transfer, and

T decode_init. As a refernce the following table is provided.

B ety e ey ety ety b —p——————
| Config | Model Profile | SKV@ | SKV@ | SKV@ |
| ID | | 4K ctx | 32K ctx | 128K ctx |
[ el el el el oo ool °)
| CFGA | Small: L=32, Hkv=8 | 0.25 GB | 220 GB | 8.0 GB |
I | (G ouped-Query I I I I
| | Attention, GQA), | | | |
| | D=128, BF16 | | | |
R I T R R R +
| CFG B | Md: L=80, H kv=8 | 1.3 GB | 10.5 G | 42.0 GB |
| | (GQA), D=128, BF16 | | | |
| | (~70B- paranet er | | | |
| | dense cl ass) | | | |
R I i I I R R R +
| CFGC | Large: L=96, H kv=64 | 12.3 GB | 98.6 GB | >300 GB |
| | (Multi-Head | | | |
| | Attention, MHA), | | | |
| | D=128, BF16 | | | |
I I I I I I I I +
| CFG D | Md INT8: L=80, | 0.67GB | 5.4 G | 21.5 GB |
| | Hkv=8 (GQd), D=128, | | | |
| | I'NT8 (quanti zed) | | | |
F--- - - R i F--- - - F--- - - F--- - - +
| CFGE | I'nplenmenter-defined: | Conputed | Conputed | Conputed |
| (custom | L=*_, Hkv=_*, D=*_, | | |

I | P=_* I I I I
R I T R R R +

Table 9: Reference Configuration Mtrix
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*Measurenent:* Report TTFT, T_transfer, and T_transfer/TTFT at P50,
P95, P99 for each pronpt length. The test is repeated a m ni mum of
100 times per pronpt length

*Reporting Format:* Results specify the configuration ID (CFG A
through CFG E) or provide conplete values for L, Hkv, D, C, and
P_bytes for any test that specifies KV cache nessage sizes. Results
are reported as a line graph with pronpt Iength on the X axis and
TTFT (ns) on the Y axis, with separate lines for P50 and P99. The
T transfer conmponent is shown as a shaded region.

10.2. |ITL Characterization and Tail Latency

*Obj ective:* To characterize inter-token |latency distribution and
identify fabric-induced tail |latency during the decode phase.

*Procedure:* Submit a single |ong-output request (e.g., 2048 output
tokens) and record the tinmestanp of each emtted token. Repeat
under: (a) unl oaded fabric, (b) |oaded fabric (50% of capacity), and
(c) heavily | oaded fabric (90% of capacity plus concurrent EP

di spat ches)

*Measurenent:* Report |ITL at P50, P95, P99, P99.9, and maxi num for
each |l oad condition. Report the number of tokens exhibiting ITL >
100 s (stall events). The test generates at least 10,000 ITL
sampl es per condition.

10.3. End-to-End Latency Under Muilti-Tenant Load

*Cbj ective:* To nmeasure inference |atency when nmultiple nodels or
nmodel instances share the same fabric.

*Procedure:* Deploy two or nore nodel instances on separate worker
pools sharing the sane fabric. Submt requests to both instances
concurrently.

*Measurenent: * Report per-instance TTFT P99, ITL P99, and the
interference penalty: (nmulti-tenant netric - single-tenant netric) /
single-tenant netric * 100%

10.4. Latency Sensitivity to Fabric Congestion

*Objective:* To establish the relationship between fabric congestion
| evel and inference | atency degradation

*Procedure:* Inject controlled background traffic on the fabric at

levels from0%to 95% of capacity in 5%increnments. At each |evel
submit inference requests at a fixed rate and nmeasure TTFT and | TL.
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*Measurenent:* Report TTFT P99 and I TL P99 as functions of background
traffic level. Identify the inflection point at which | atency begins
to degrade significantly. Report the |atency degradation factor at
50% 75% and 90% background | oad.

11. Test Category 7: Throughput Benchmar ks

I nference throughput determ nes the cost-effectiveness of the serving
depl oynent .

11.1. Aggregate Tokens Per Second

*Obj ective:* To determ ne the maxi num sust ai ned aggregate TPS
achi evable while neeting | atency SLOCs.

*Procedure:* Increase the request arrival rate from1 req/s to the
poi nt where either TTFT P99 exceeds 500 nms or | TL P99 exceeds 50 ns.
At each rate, measure TPS output, TPS input, Goodput, and all |atency
KPI s.

*Measurenent:* Report TPS output, TPS input, Goodput, TTFT P99, ITL
P99, and fabric utilization at the SLO bounded t hroughput. Report
the fabric utilization at the SLO boundary as a key efficiency
metric.

11.2. Batch Size Scaling and Continuous Batching | npact

*(bj ective:* To neasure the interaction between inference batch size,
conti nuous batching, and fabric transfer patterns.

*Procedure: * Configure the serving systemw th varyi ng maxi mum bat ch
sizes (1, 4, 8, 16, 32, 64, 128). For each batch size, neasure: (a)
the nunber of concurrent KV cache transfers, (b) aggregate fabric
bandwi dt h consuned, (c) TPS output, and (d) TTFT P99. Enable

conti nuous batching and repeat.

*Measurenent:* Report TPS output, TTFT P99, fabric bandwi dth (GB/s),
and peak concurrent transfers for each batch size, with and without
conti nuous bat chi ng.

11.3. Goodput Under Preenption and Eviction

*Obj ective:* To neasure the Goodput |oss when fabric congestion
forces KV cache eviction or request preenption
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12.

12.

12.

*Procedure: * Oversubscribe the system beyond the SLO bounded
throughput (at 110% 125% 150% and 200% of the rate found in Test
11.1). Measure the rate of KV cache evictions, request preenptions,
and the resulting Goodput reduction.

*Measurenent : * Report Goodput, eviction rate (evictions/s),
preenption rate (preenptions/s), wasted fabric bandwi dth (GB/s), and
the Goodput/TPS output ratio (efficiency).

Test Category 8: Scal e and Autoscaling

I nference serving clusters nust scale dynanically to match request
demand.

1. Fabric Scale Limts for Inference Clusters

*(bj ective:* To determ ne the naxi muminference cluster size
supportable by the DUT fabric while neeting performance requirenents.

*Procedure: * Progressively scale the cluster froma m ni mal
configuration (e.g., 2 nodes, 16 GPUs) to the fabric’ s capacity
(e.g., 1024 nodes, 8192 GPUs). At each scale point (follow ng powers
of two), neasure KV cache transfer throughput and | atency, EP

Al ToAI'l dispatch latency, fabric control plane convergence tine,
routing table size, and end-to-end TTFT and TPS.

*Measurenent:* Report all KPIs at each scale point. ldentify the
scale limt as the point where any KPI degrades by nore than 10% from
the m nimal -configurati on baseline.

2. Dynamic Autoscaling Response Tine

*Objective:* To neasure the time required for the fabric to
acconmodat e dynami ¢ scaling of inference worker pools (adding/
renoving prefill or decode workers).

*Procedure:* Starting froma stable serving state, trigger a scale-up
event (e.g., adding 4 decode nodes). Measure: (a) fabric convergence
time, (b) time fromfabric convergence to first KV cache transfer on
new nodes, (c) tine to reach steady-state throughput. Repeat for
scal e-down events.

*Measurenent:* Report fabric convergence time (ns), first-transfer
time (nms), and time to steady-state (ns) for scal e-up and scal e-down
events. Report any packet |oss or |atency spikes during the scaling
transition.
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12.

13.

13.

13.

3. Link Failure Convergence |npact on Serving

*(bj ective:* To nmeasure the inpact of fabric link failures on
i nference serving perfornmance and the convergence tinme to restore
full service

*Procedure: * During sustained inference serving at 80% of SLO bounded
throughput, fail a single fabric link on: (a) a | eaf-spine |ink
carrying KV cache traffic, (b) a spine-spine link, (c) a link on the
decode worker’s leaf switch. Measure traffic disruption and recovery
time. Repeat for dual link failures.

*Measurenent:* Report traffic disruption duration (nms), convergence
time (nms), TTFT degradation during convergence (nms above baseline
P99), TPS reduction during convergence (%, and tinme to full recovery
(ms). The test is repeated a m ninmumof 20 tines per failure
scenari o.

Test Category 9: Soak and Stability

Long-runni ng i nference serving depl oyments nust mai ntain performance
wi t hout degradation over tine.

1. 24-Hour Sustained |Inference Load

*Objective:* To verify that the fabric maintains perfornmance under
continuous inference serving |load for 24 hours.

*Procedure:* Configure the SUT-E at 80% of the SLO bounded throughput
determined in Test 11.1. Run a continuous request streamfor 24
hours with a realistic pronpt length distribution. Sanple the
followi ng metrics every 15 minutes: TTFT P99, |TL P99, TPS out put,
KV_xfer_latency P99, fabric link utilization, switch CPU nenory
usage, NIC counters (RDVA retransm ssions, QP errors), and PFC/ ECN
event counts.

*Measurenent:* Report the trend of all sanpled nmetrics over the
24-hour period. The DUT is expected to exhibit zero NIC QP errors,
zero routing flaps, and less than 1% variation in TTFT P99 over the
test duration.

2. KV Cache Menory Leak Detection
*Objective:* To detect menory | eaks in the KV cache nmanagenent

subsystem that may manifest as fabric performance degradati on over
time.
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13.

14.

*Procedure:* Mnitor GPU nmenory, CPU nenory, N C registered nenory
regi ons, and RDMA nmenory region counts on all prefill and decode

wor kers during the 24-hour soak test. Record the nunber of active KV
cache pages, RDMA nenory registrations, and pinned nenory at each
sanmpling interval

*Measurenment:* Report the trend of each nonitored nmetric. Flag any
monot oni ¢ i ncrease as a potential |eak. Report the maxi mum observed
menory usage and the usage at the end of the 24-hour period.

3. Long-Running Serving Stability

*Objective:* To verify that fabric-dependent conponents renain stable
under continuous inference serving.

*Procedure:* During the 24-hour soak test, nonitor: NIC QP state
transitions, switch buffer utilization trend, FEC error rate trend,
BGP/ OSPF adj acency stability, and RDVA retransmi ssion rate. At the
12-hour mark, trigger a controlled perturbation (single link flap)
and verify recovery.

*Measurenment:* Report the count of any QP state transitions, naximm
switch buffer utilization, FEC error trend, adjacency flap count, and
RDVA retransm ssion count. Report the recovery time fromthe 12-hour
l'ink flap perturbation

Reporting Format

Al test results are reported followi ng the conventions established
in [ RFC2544] Section 26. In addition, the follow ng inference-
specific reporting elenents apply:

* *System Configuration Report:* the report includes: nodel nanme and
paraneter count, parallelismstrategy (TP, DP, EP, PP
configuration for both prefill and decode pools), xPyD ratio,

i nference serving framework nanme and version, KV cache transfer

I'i brary name and version, accelerator type and count, N C type and
firmvare version, switch ASIC and software version, fabric

topol ogy, and |ink speeds.

*  *Workl oad Characterization Report:* the report includes: pronpt
I ength distribution (nmean, P50, P99, distribution type), output
I ength distribution, request arrival rate and distribution, number
of concurrent requests, and prefix sharing percentage.
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15.

* *Results Reporting:* for each test, results include: the specific
test identifier (e.g., Test 5.1), the DUT/SUT configuration
tested, the nunmber of trials, all neasured KPl values with
confidence intervals, and any anomali es observed.

| Report El enent | For mat | Required?

| System Configuration | Structured table per above | Yes |
| | | (required) |
g o e e e e e e ee oo s Fom e o - +
| Workl oad Paraneters | Structured table per above | Yes |
| | | (required) |
o e e e e e e e oo o m e e e e e e e e m e ao- o e e e e oo o +
| KPI Summrary Tabl e | Table with all measured | Yes |
| | KPI's | (required) |
g o e e e e e e ee oo s Fom e o - +
| Latency Distribution | CDF or histogramper test | Recommended

| Plots | section | |
o e e e e e e e oo o m e e e e e e e e m e ao- o e e e e oo o +
| Throughput vs. Scale | Line chart per test | Recommended

| Graphs | section | |
g o e e e e e e ee oo s Fom e o - +
| Fabric Health | Table per Table 6 | Yes |
| I'ndicators | | (required) |
o e e e e e e e oo o m e e e e e e e e m e ao- o e e e e oo o +
| Raw Data Appendi x | Machi ne-readabl e format | Optional |
I | (CSV, JSIN I I
g o e e e e e e ee oo s Fom e o - +

Tabl e 10: Reporting Format Requirenents
Security Considerations

Thi s docunent defines benchnmarki ng net hodol ogy for controlled

| aboratory environments and does not specify any protocol mechani sm
It therefore introduces no new protocol -1evel security considerations
beyond those of the underlying technologies it references. The

consi derations bel ow foll ow the BMAG convention established in

[ RFC8238] and align with the conpani on term nol ogy docunent

[ TERM NOLOGY] .

Benchmarki ng activities as described in this docunment are linmted to
technol ogy characterization of Al inference serving fabrics using
controlled stinmuli in a |laboratory environment, w th dedicated
address space and the constraints specified herein.
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The benchmarki ng network topology will be an i ndependent test setup
and MJUST NOT be connected to devices that may forward the test
traffic into a production network or msroute traffic to the test
managenment network. This isolation requirenent is particularly
important for Al fabric benchmarki ng because the | ossless transport
nmodes referenced in this docunent (PFC, DCQCN, CBFC) propagate
congesti on hop-by-hop and can extend the blast radius of a

m sconfigured test beyond the inmedi ate DUT.

Benchmarking is perforned on a "bl ack-box" basis, relying solely on
measur enent s observabl e external to the DUT as defined in
[ TERM NOLOGY] .

Speci al capabilities SHOULD NOT exist in the DUT specifically for
benchmar ki ng purposes. Any inplications for network security arising
fromthe DUT SHOULD be identical in the lab and in production
networks. |In particular, RDVA nmenory-region permssions and KV cache
telemetry exposure are properties of the deployed configuration, not
of the benchmarki ng nmet hodol ogy, and SHOULD refl ect production
posture during testing.

Per [ RFC6815], the tests defined herein MJUST NOT be perforned on
production networks. The use of dedicated test |P address ranges per
[ RFC2544] Appendix C (198.18.0.0/15 for |Pv4; 2001:db8::/32 per

[ RFC3849] for |IPv6) is RECOMENDED to prevent accidental interaction
wi th production infrastructure.

The foll owi ng considerations are specific to inference-serving
benchmar ki ng:

* *Synthetic pronpt inputs:* The KV cache contains internediate
state derived frompronpt content. Synthetic inputs SHOULD be
used for all tests in this docunent so that no production pronpt
content is processed in the test environnent. KV cache transfer
benchmar ks use payl oad patterns that do not reflect real user
dat a.

* *(One-sided RDMA wite semantics:* KV cache transfers in this
docunent use one-sided RDVMA PUT operations to renote N C menory.
Such operations bypass renote-CPU aut horization at the data path;
generators that |eak onto adjacent fabrics could wite arbitrary
bytes to renote NICs. Line-rate RDVA traffic generators MJST be
confined to the test fabric.
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* *PEC | eakage: * PFC PAUSE frames generated under bursty KV cache or
Al ToAI'l incast conditions (Section 8) that escape the test
envi ronment can hang adj acent production switches sharing the sane
priority class. Physical or VLAN-based isolation of the test
fabric is required.

*  *RDMA QP and PDC namespace isol ation:* when RDMA RoCEv2 traffic is
used, the test environment SHOULD be isol ated from producti on RDVA
fabrics to prevent QP nunber space collisions or inadvertent PFC
propagati on. When UET traffic is used, the test environnent MJST
ensure that UDP port 4793 traffic does not |eak to production
networ ks and that PDC identifier spaces are isolated.

* *UET transport security sub-layer (TSS):* SHOULD NOT be enabl ed
during performance benchmarki ng unl ess transport security overhead
is explicitly being neasured.

16. | ANA Consi derations

This meno i ncludes no request to | ANA
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Appendi x A.  KPI-to-Test Mapping Sunmary

The following table provides a cross-reference fromeach KPI defined
in Section 4 to the test(s) in which it is neasured.
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| KPI | Primary Test(s) | DUT/ SUT |
[} e ———————————— = —p——_—_——————_—(——_—_ Ll —p—(—(——(——r
| TTFT | 6.1, 6.2, 10.1, 10.3 | SUT-E |
O O S I +
| ITL | 10.2, 10.3, 10.4 | SUT-E |
Fom e meeeeeemeecieaaaas Fom e meeeeeemeecieaaaas I IRy +
| TPS_out put | 6.2, 11.1, 11.2, 11.3 | SUT-E |
o e e e e o e e e e T +
| TPS_i nput | 11.1 | SUT-E |
O O S I +
| Goodput | 11.1, 11.3 | SUT-E |
o meeeeeeeeecieaaaas Fom e meeeeeemeecieaaaas I IRy +
| KV_xfer_|atency | 5.2, 5.3, 6.1, 6.4 | DUT-N, DUT-PD |
o e e e e o e e e e T +
| KV_xfer_bandw dth | 5.1, 5.3, 5.4 | DUT-N, DUT-PD |
O O S I +
| EP_alltoall _latency | 7.1, 7.2, 7.3, 7.4 | DUT-F |
T T Fom e meeeeeemeecieaaaas I IRy +
| EP_alltoall_bandwidth | 7.1, 7.3 | DUT-F |
o e e e e o e e e e T +
| Fabric_FCT | 5.2, 5.3 | DUT-F |
O O S I +
| Buffer_utilization | 8.1, 8.2 | DUT-S |
o meeeeeeeeecieaaaas Fom e meeeeeemeecieaaaas I IRy +
| ECN_marking_rate | 8.1, 8.3 | DUT-S |
o e e e e o e e e e T +
| PFC_frame_count | 8.2, 8.4 | DUT-S |
O O S I +
| Link_utilization | 5.3, 9.3, 12.1 | DUT-F |
o eeeeeemeeeceaaaas Fom e meeeeeemeecieaaaas I IRy +
| Packet _drop_rate | 8.1, 8.2, 12.3 | DUT-F |
o e e e e o e e e e T +
| Request_Rate | 11.1 | SUT-E |
O O S I +
| Prefix Cache Hit Rate | 9.2 | SUT-E |
Fom e meeeeeemeecieaaaas Fom e meeeeeemeecieaaaas I IRy +
| JFI (Decode Worker) | 9.4 | SUT-E |
o e e e e o e e e e T +

Table 11: KPI-to-Test Mapping
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Appendi x B. Indicative Reference Val ues (Non-Nornmative)

Thi s appendi x provides indicative reference values for the KPIs
defined in Section 4, reflecting current industry observations for
interactive inference workl oads as of 2025-2026. These val ues are
NON- NORVATI VE and do not constitute benchmarking acceptance criteria
or performance requirenents. Per the BMAG charter, the definition of
acceptance criteria or performance requirenments is explicitly outside
the scope of this Wrking Goup. Inplenenters may use these val ues
as contextual references when interpreting results; they MJST NOT be
used as pass/fail thresholds in vendor evaluations. Deploynent-
specific SLOs will vary by application, nodel architecture, and
operator requiremnments.

[ g ——— e pp—p—p—p—p—p—(———————————————————————(————r L
| KPI | I'ndicative Reference (Interactive)

[ sl sl
| TTFT | < 500 ns P99 |
I T T +
| 1TL | < 50 ns P99 |
S o e e e e e e e e e e e e e e +
| TTFT _fabric | < 300 ns P99 |
. O +
| ITL_fabric | <5 ms P99 |
I T T +
| E2E_ | atency | varies by output |ength |
S o e e e e e e e e e e e e e e +

Tabl e 12: Indicative Reference Val ues for
Interactive Inference Serving (Non- Nornative)

Appendi x C. Inference Serving Franmework Capability Categories
(I'nformational)

Thi s appendi x describes the inference serving framework capability
categories relevant to Al fabric benchmarking. This appendix is

i ntended to gui de docunentation of SUT-E configurations and is NOT
normative. Inplenenters using a Software Workl oad Enul at or (SUT-E
tests) docunent which of the followi ng capabilities their serving
framewor k supports

| Capability | Description | Relevance to Fabric |
| Category | | Benchmar ki ng |
[ oo ooy s s oo s oo ey s o}
| Disaggregated | Physical separation of | Determ nes whether |
| Prefilll/ | prefill and decode | DUT-PD topol ogy |
| Decode (PD) | execution across | tests apply |
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Tabl e 13: Framework Capability Categories

NOTE: The specific framework nane, version, and configuration are
docunented in all test reports. Results obtained with different
frameworks are not directly conparable; framework identity is a
required reporting paraneter per Section 14.

Appendi x D. KV Cache Transfer Frane Format

Thi s appendi x defines the reference frane format for KV cache
transfer benchmarki ng over RoCEv2 using one-sided RDVA WRI TE ( PUT)
operations. The frame format foll ows the standard RoCEv2

encapsul ati on defined in the InfiniBand Architecture Specification
Vol ume 1 Annex Al7 (RoCEv2).

| 00 Et her net 6B DUT next-hop MAC |
| Dst MAC |
Fomm oo R R o e e e e e e e e e o +
| 06 | Ethernet | 6B | Test equiprment MAC |
| | Src MAC | | |
S - - TS +
| 12 | EtherType | 2B | 0x0800 (IPv4) or 0x86DD |
| | / Tag | | (1Pv6) when untagged; 0x8100 |
| | Protocol | | (TPID) when 802.1Q tagged |
| | ldentifier | | |
| | (TPID) | | |
S - - TS +
| 14 | 802.1Q Tag | 4B | When tagged: TCl (PCP for |
| | (optional) | | RDVA priority class, VID) |
| | | | followed by inner EtherType |
| | | | O0x0800 or 0x86DD. Ot this |
| | | | row when untagged and shift |
| | | | subsequent offsets back by |
| | | | 4B |
Fomm e - o - Fomm e oo - N o e e e e e e e e m e e +
| 18 | 1Pv4 / | 20B | DSCP=26 (AF31), ECN=ECT(0), |
| | 1Pv6 | (IPv4) or | Proto=17 (UDP) |
| | Header | 40B | |
I I | (1Pve6) I I
Fommmaa - S ISRy S SR Fom e meemeeieeeeeceieemeaacaaas +
| 38/ | UDP Header | 8B | DstPort=4791 (RoCEv2),

| 58 | | | SrcPort=entropy for ECMP, |
| | | | UDP Length, UDP Checksum |
S I S TR S e +
| 46/ | BTH (Base | 12B | OpCode=0x0A (RDVA WRI TE |
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66 | Transport | | Only) or OxOB (RDVA WRI TE |
| Header) | | with Inmedi ate Data) at the |
| | | last packet of a PUT-with- |
| | | signal sequence; SE, M Pad, |
| | | TVer flags; PKey; |
| | | Destination QP Nunber (24 |
| | | bits); A flag; PSN (24 bits) |

-------- e
58 / | RETH (RDVA | 16B | Virtual Address (64 bits), |
78 | Extended | | R Key (32 bits), DVA Length |
| Transport | | (32 bits). The DVMA Length |
| Header) | | indicates the size of the KV |
| | | cache block transferred by |
| | | this WRITE operation |
-------- T
74 | KV Cache | variable, | Key/value attention state |
94 | Payl oad | up to MU | data |
-------- T
var | 1CRC | 4B | I'nvariant CRC |
-------- e
var+4 | FCS | 4B | Ethernet Frame Check |

| | | Sequence |
-------- S

Tabl e 14: RoCEv2 KV Cache Transfer Frane (One-Si ded RDVA VWRI TE)

Not es:

*

The UDP Source Port uses entropy-based val ues for ECMP | oad
di stribution across fabric paths.

The RETH carries the rempte virtual address, renote key, and DVA
Il ength for the one-sided WRI TE operation. For KV cache transfers,
the DVA Length field indicates the size of the KV cache bl ock

bei ng transferred.

Typi cal MIU for RoCEv2 deploynments is 4096 bytes; |arger KV cache
bl ocks (e.g., 64 KB pages) are segnmented into nultiple packets by
the NIC. The first packet of a segnmented WRI TE carries OpCode
0x06 (RDVMA WRITE First) and a RETH; internmedi ate packets carry
OpCode 0x07 (RDVA WRI TE M ddl e); the |last packet carries OpCode
0x08 (RDVA WRI TE Last) or OxO0B (RDVA WRI TE Last with | nmediate
Data) for PUT-w t h-signal conpletion signalling.

For UET-based KV cache transfers, the frame format defined in

[ TRAI NI NG BENCH] Appendi x D ("UET Frame Format") applies; the DUT
I P port is 4793 and the transport service indicator selects

bet ween ROD and RUD per test.
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Appendi x E. MoE All ToOAIl Communication Pattern

Thi s appendi x describes the Al ToAll comunication pattern used for
MbE expert parallelismdispatch and its fabric-level traffic
characteristics. |In a Mxture-of-Experts nodel with Mtotal experts
distributed across N GPUs (each GPU holds M N experts), a single ME
| ayer forward pass generates an Al |l ToAl | conmuni cation pattern where
each GPU sends a vari abl e-si ze payl oad to every other GPU

[ sy e s, s e s
| Parameter | Nornal Dispatch | Low Latency Dispatch |
| | (Prefill) | (Decode) |
| Batch Size | 128 - 512 tokens | 1 - 16 tokens |
T o e e e e e oo - o e e e e e e e e oo o - +
| Payl oad per | Variable (depends | Fixed (padded to nmax) |
| GPU pair | on routing) | |
o o e e e e oo s e e e e e oo +
| Shape | Dynamic (synbolic) | Static (graph- |
| Compatibility | | capturable) |
T o e e e e e oo - o e e e e e e e e oo o - +
| QP | 24 QPs per | 8 - 16 QPs per |
| Parallelism | connection | connection |
o o e e e e oo s e e e e e oo +
| RDVA | Two-sided SEND/ RECV | One-sided PUT (GPU- |
| Primtive | or one-sided PUT | direct RDMA, G N) |
T o e e e e e oo - o e e e e e e e e oo o - +
| GPU | CPU-initiated or | G N (device-initiated, |
| Initiation | AN | GPU-to-NIC direct) |
o o e e e e oo s e e e e e oo +
| Typical per- | 1 - 10 MB aggregate | 10 KB - 1 MB aggregate |
| dispatch size | | |
T o e e e e e oo - o e e e e e e e e oo o - +
| Dispatch | Once per ME layer | Once per ME |ayer per |
| Frequency | (prefill) | token (decode)

o o e e e e oo s e e e e e oo +
| Latency | <1 ms per dispatch | < 200 us per dispatch |
| Target I I I
T o e e e e e oo - o e e e e e e e e oo o - +

Tabl e 15: ME Di spatch Traffic Characteristics by Mde

For a representative dense MdE configuration (M3: E=256, k=2,

H nodel =7168, EP=96 across 12 nodes of 8 accel erators, BF16;
representative of a |large publicly described ME-class architecture),
the inter-node traffic per MdE | ayer dispatch using T dispatch = (B *
k * Hnodel * 2) / Nis approxinately
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*  Normal Dispatch (prefill, batch=256): 256 * 2 * 7168 * 2 bytes /
96 GPUs = ~76 KB per GPU pair, ~870 MB aggregate across all pairs.

* Low Latency Dispatch (decode, batch=8): 8 * 2 * 7168 * 2 bytes /
96 GPUs = ~2.4 KB per GPU pair, ~27 MB aggregate.

Wth 61 MdE |l ayers (representative of a publicly described |Iarge-
scal e MbE architecture) and a decode iteration time target of ~30 ns,
the decode phase requires 61 All ToAll dispatches within 30 ms,

yi el di ng ~2, 000 di spatches per second per decode step, consum ng
approxi mately 54 GB/s aggregate inter-node bandwi dth for the Low
Latency Dispatch path.

Appendi x F. Mddel Architecture Paraneters
Thi s appendi x provides a sanple calculation for the S KV fornul a

al ready provided. |It’'s based on a ’'70B paraneter nodel at FP16 with
4K context’ nodel

Par aret er Synbol Val ue Sour ce

Transformer |ayers L 80 Publ i shed architecture

KV attention heads (GQA-8) H kv 8 Htotal =64 / GQA ratio=8

Per - head di nensi on D 128 nmodel _di m(8192) / H total (64)
Context length C 4,096 G ven

Preci si on P_bytes 2 FP16 = 2 bytes/el enent

St ep- by-Step Cal cul ation
SKv=2 x L x Hkv x D «x C x P_bytes
=2 x 80 x 8 x 128 x 4,096 «x 2

Step 1: 2 x 80 = 160 (K + V tensors x |ayers)

Step 2: 160 x 8 1, 280 (x KV heads)

Step 3: 1,280 x 128

163, 840 (x head di nension)

Step 4: 163,840 x 4,096 671, 088, 640 (x context tokens)

Step 5: 671,088,640 x 2 1, 342,177,280 bytes
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