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Vector Retriever Augmented LLM Inference Response
Embedding T Prompt Synthesizer
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Pre-trained models Pre-trained models + fine tuning Custom Foundation Model
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Pre-trained Model 7+

HYPERSCALE
H| Training/Inferencing
ol
LARGE ENTERPRISE
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Average MedMCQA MedQA MMLU Anatomy MMLU Clinical Knowledge

G A I . MMLU College Biology MMLU College Medicine MMLU Medical Genetics
en (Generative Al)
MMLU Professional Medicine PubMedQA Type Architecture Precision
e
Olz =0l E3}sLm
Hub License #Params (B) Hub ¥ Available on the hub Model sha
T 4 .. =
Model 4  Average 4 MedMCQA 4+ MedQA 4+ MMLU Anatomy 4 MMLU Clinical '
4 »
usmle

L J Jivial/medX. vl 91.65 77.38 85.94 95.56 97.74

L J honghaongs/NewMes-vl10.2.1 90.79 73.92 80.83 97.04 97.74

L ] Jiviai/medX ve 90.69 75.07 81.54 97.78 96.23

L 2 bonghongs/NewMes-v8.3 90.57 74.56 80.83 97.04 96.98

L J bonghongs/NewMes-v8.3 90.53 74.35 81.15 97.04 96.98

L bongbongs/NewMes - v10 90.15 72.77 80.91 94.81 96.23

L g hongbongs/NewMes-v10.2 90.08 74.59 81.23 95.56 96.98

L 2 hongbongs/NewMes - v10.1 90.07 74.47 79.65 97.04 94,72

L bhonghaongs /NewMes-v8.4 90.04 75.81 81.46 93.33 96.98

* ProbeMedicalYonseiMAILab/medllama3-v20 90.01 75.4 81.07 91.85 95.85

L J ProheMedicalYonseiMAILab/medllamal-v20 89.94 75.19 81.38 91.85 95.47

& hnndhnnoc /NauwMac - uQ a0 AR 72 an QR AA QA 2 QA 272 bt

4 G »
afiafn +
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Model Information Information Extraction (IE) Textual Analysis (TA)

G e N A I (Generative Al)

Question Answering (QA) Text Generation (TG) Risk Management (RM)

a0 | o] E -'-l_

o8 El}l |_I ;9- SLM Forecasting (FO) Decision-Making (DM) Spanish Other

T a
Model A Average ¥ Average IE A Average TA 4 Average QA [} + Average TG A Average RM [

4 b

® GPT4 39.2 35 64.4 50.7 10 51.7

® LLaMA3.1-708B 36.2 15.7 63.6 14.7 9 0

@  Quen2:72R 34.7 12.6 59.5 0.3 11 0

o Xuanyuan-70B 34.4 9.3 61.4 0.7 12.5 €]

®  LlaMA3.1:8B 34.3 15.6 56.2 1.3 10 0

o Gemini 32.4 22.1 58.4 20.3 19.5 51.8

® ChatGPT 29.2 26.4 59 39.3 8.5 45.6

[ ] meta-1lama/lLlama-2-70b 25.8 10.6 59.9 10.7 12.5 50

Model 4+ Average 4+ Average IE s Average TA B + Average QA 4 Average TG B » Average RM B3 +» Average FO 4+ JAverage DM

GRTA 39.2 55 64.4 50.7 10 51.7 54.3 75.2

Gemini 32.4 22.1 58.4 20.3 19.5 51.8 53.7 67.2

L 36.2 15.7 63.6 14.7 9 ) 46 493
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Cisco Al PODs
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Stable Diffusion
Openjourney
Dreamlike Diffusion 1.0
Hotshot-XL

Llama 2

Llama 2 Inferencing with
Pytorch

Nemotron-3 8B Models
GPT-2B

FLAN-T5

Mistral 7B
BLOOM
GALACTICA
Falcon-40B
Defog SQLCoder
Code Llama
GPT-NeoX-20B
MPT-30B

OPT : Open Pre-trained
Transformer Language Models
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TZHO| 7|CH 7HK]

9| Sizing X MSX| & -> £ Al AFRE RHO|| CHSH 7|0 M5 =

Llama 2 - 7B
Input tokens Length: 128 and output Tokens Length: 20

Batch Average Latenc Average
. GPUs ¢ i Throughput
Size (ms)
(sentences/s)
1 1 241.1 4.1
2 1 249.9 8.0
4 1 280.2 143
8 1 336.4 238
1 2 197.1 5.1
2 2 204.1 9.8
4 2 230.2 174
8 2 312.6 255

Optimized price to performance ratio
with FLASHSTACK Al

-

Figure 120. Latency of Llama 2-7B-Chat with input tokens: 128 and output tokens: 20 with 2 GPU

Latency of the model with varying batch size for 2 GPUs

00
P

Batch Size

g 8 E B B

A.mu-m tency (ms)
E

®AL100 =L40

Figure 121. Throughput of Llama 2-7B-Chat with input tokens: 128 and output tokens: 20

with 2 GPU

Efficiency of the model with varying batch size for 2 GPUs

Batch Size

Average Throughput [sentences/s]
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Al-POD & %I%t Sizer XS
Compute Summary

Server Count 7 13
Server Type €240 M7 SFF C240 M7 SFF
CPU Type 6548Y+ 6548Y+
Workload Inputs Server Memory (GB) 512 (32x16GB) 512 (32x16GB)
GPU Type H100 L40
Field Value Total GPU Count 13 26
Operation Inferencing Memory (GB) / GPU 80 48
Model Llama-3.1-88 TFLOPs / GPU 756.0 181.05
Target Precision FP16/ BFLOAT16 Performance Metrics (values are per GPU
Metric
Input Sequence Length 512
Time to First Token (TTFT) (ms) 5911.83 11711.19
Output Sequence Length 1024 Time per Output Token (TPOT) (ms) 30.27 30.65
Latency (Response Time) (s) 36.88 43.07
Concurrent Users (Batch Size) 2000 Throughput (Tokens/s) 5087 2511
Max GPU Memory Utilization (%) 100 Batch Size = "
Model Memory Size (GB) 16.06 16.06
Activation Memory Size (GB) 62.01 31.00
Total Memory Required (GB) 78.07 47.06

GPU Memory Utilization (%) 97.59 98.05
cisco cW



Cisco Solution Attached Services for Cisco Al PODs

Al PODs T+ A& AH|A
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Of7|El K 2 &8st . AH 2 GpU HX|0I2E E43 2H 74 8 T-o40]| Ciok X| 4]

220 M7 * ZCIZLEAE RSkl O MH XM=
ALl OF + Red Hat Openshift
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MGX? HGX? DGX ?

InfiniBand Quantum-X (400G) Ethernet Spectrum-X (400G) DGX BasePod
Reference

Architecture

Networking

NICs (mcludmg DPUs) Connect-X NIC BlueField Series DPUs

Storage Typically provided by Partner e.g., DDN, IBM, NetApp, Vast (Certified Storage)

Systems NVSwitch
Inter-

connects

Chip to Chip NVLink C2C (CPU to GPU) NVLink (GPU to GPU)

DGX
Other Server Components Servers
HGX (includes
BlueField-3 & 4 Server SSD)
MGX Platforms
. Grace Series Reference
Semi- GH200, GH200NVL Architecture

Conductors 2 i
H100, H200, B100 - Training (AT SN

Compute
(Al Servers)

L4, L40, L40S - Inference

Offers Point Products/ Tech




HGX Nvidia Reference Architecture

NVIDIA OVX(Omniverse eXtended)
Systems :
2-8-9-400 (CPU-GPU-NIC) NVIDIA HGX H100/H200 Enterprise Reference Architecture

27112| CPU ==
87112 SXM GPU T .
(0:" SXM El-% H1 OO/HZOO ) GPUs 8x NVIDIA H100/H200 SXM o 7"

|

E

o7lof LI=9|=1 of e e e

(0:" ConneCtX'7, BlueField-3 SupeerC Host Memory Min 1.5 TB DDRS ECC (1 DIMM per slot) E n m E E
22 TI5= e ~
NVIDIA Q1= A QUOLR HEE L CE

HolghL|ct, e

Of 1942 S HAHA
Z|CH 6471 L= EMX] 2y = [UAS LT

ob bt
L
N
-
=2
i

https://docs.nvidia.com/certification-programs/latest/nvidia-certified-systems.htm Putm_source=chatg pt.com#pcie-optimized-reference-configuration-2-8-5-200

© 2025 Cisco and/or its affiliates. All rights reserved. Cisco Confidential



UCS C885A M8 GPU AMH (HGX)

2 Egoldat H 2dut &2 185 A0 x[H3tEl UCS C885A

0

UCS Accelerated | UCS c885A M8

AMD Genoa (96 cores)/Turin

NVIDIA H100, H200, B100 with NVLink
AMD MI300 with Infinity Fabric

(8) NVIDIA ConnectX-7 BF3 B3140H (E-W)
(1) NVIDIA BF3 B3220, B3240 (N-S)

(6) 3000W and (2) 2400W




UCS C885A M8 At M| 1+4

Form Factor e HGX8U 19” EIARack

e 2 AMD EPYC 4" (Genoa) or 5™ (Turin) Gen CPUs
Compute + Memory * 24 DDR5 RDIMMs
*  Upto6,000MT/S

* 1 PCle3 x4 M.2 NVMe (Boot Device)

* 16 PCle5 x4 2.5” U.2 NVMe SSD (Data Cache)

* 8 H100 700W or 8 H200 700W or 8 B200A 700W

* 8 MI300X 750W

e 8 PCle5 x16 HHHL for E-W NIC ConnectX-7, BF3 B3140H
Network Cards * 5 PCle5 x16 FHHL for N-S NIC BF3 B3220, B3240 (max 2)
* 20CP3.0SFF

Storage

GPU

* 1280105 Hotswappable (N+1) fans for system cooling

Cooling
* 46056 fans for SSD cooling
Front IO e 2USB2.0,1IDBTN, 1 Power Button
Rear 10 e 1USB3.0A,1USB3.0C, mDP, 11D BTN, 1 Power Button, 1 USB 2.0 C (for

debugging), 1RJ45 (mgmt.)

Power Supply *  Upto654V 3kW (N+2) and 2 12V 2.7kW MCRPS/CRPS, N+1 redundancy




C885A M8: Iff = /0 ¢ K|

80105 Fan X 12 USB2 x 2 FHHL PCle LP PCle FHHL PCle
x 2% X 8 x3
(©) 5
O ' 2)
4RU
GPU Sled
)
8RU =
=
g 3RU
CPU Sled
(-]
@) @) 1RU
PSU Sled
NVMe SSD SAS / SATA NVMe SSD 2400W PSU DC-SCM OCP Module 2400W PSU

X8 SSD x 8* x8



UCS C885A — Nvidia GPU & | & U ES2 <

X7/ X7/ X7/ X7/ X7/ X7/ X7/ X7/
SuperNIC 1 SuperNIC 2 SuperNIC 3 SuperNIC 4 SuperNIC 5 SuperNIC 6 SuperNIC 7 SuperNIC 8
y
A

h 4 ) 4 4 4 Ly raeces R « 8712| Nvidia H100/H200 SXMS5 Tensor Core GPU
y \ 4

A

144 lane Gen5
PCleSwitch

144 lane Gen5
PCleSwitch

144 lane Gen5
PCleSwitch

| 164 ane Gens I + Z H100/H200 GPUOf= 021 7H2| NVLink
EZE7} QoM 47 2| NvSwitchOf 5

AZE LT
.« 8700 BE GPUE A A= 47 2| NVSwitch
e TAUSI L0 Y= BE Gpu N ZH| NVLink
S

<}
Nvidia ] [ Nvidia ] %F%I'cf %EE 900GB/s
GPU GPU

PCleGen5
x16

Nvidia
GPU
1

PCleGen5
x16

Nvidia
GPU
2

PCle Gen5
x16

Nvidia
GPU
3

PCle Gen5
x16

PCle Gen5
x16

Nvidia
GPU
6

PCleGen5
x16

Nvidia
GPU
5

)

-

o1z

mjo

+ 2} H100/H200 GPUO|| = = E 7t gpu 7t
213l PCle Gen5 x16= Sl HZE= M E
NIC/SuperNICE Q& L|C},

7
\ 4 v \ 4 v \ 4 \4 \4
) 4 \ 4 v \4 A\ 4 \4 v

8
\ A

v
y




WHY NIC is key? WHY400G NIC?

ALL Reduce = Reduce Scatter + ALL Gather

" _J

) é

J

(ETEXETE] ETCEET]

\ S \ S \ S

!
- B

A
rm;“
(LIDIDTD] = bl
\ S \ S \ v

HUEIAN FU2D

o= NVLink 4.0 400G NIC

Ch R~ 3 chESE | 50 GB/s (1 link) 50 GB/s (400 Gbps + 8)

T Y3 e | 100GB/s 100GB/s

H100 7| & HH| 18 links > 900 GB/s (¥Wet 5 QUHFE © 2 1 NIC - 100GB/s
S cha GpU 7F 0% 0 22| 2 H 2 (intra-node) M 7+ &4 (inter-node)
XA 2t 4 ns == us (TCP/IP 7| &)

HYSwitch

NYLink-Hetwork OSFP connectors




MGX Nvidia Reference Architecture

NVIDIA OVX(Omniverse eXtended)
Systems :
2-8-5-200 (CPU-GPU-NIC) NVIDIA H200 NVL Enterprise Reference Architecture

2712] CPU
87H 9' PC Ie GP U CPUs 2x 56¢ Intel Xeon Gold 8480+

2x 64c AMD EPYC 9554

(0:" L4OS, H100 NVL) GPUs 8x NVIDIA H200 NVL

57H gl L‘” E_?__I 5_ O_I |:I=||-| E_I Networking — E/W 4x BlueField-3, B3140H (1x400Gb)
. d Networking — N/S 1x BlueField-3, B3220 (2x200Gb)
(%l: ConnectX-7, BlueField-3 SuperNIC | Min 1,024G8 DDRS ECC (1 DIMM per sl
oz __I.I.A'l '('5|. = Host Boot Drive 1x 1TB NVMe
NVI DIA Ol_l g ﬁ?‘” o| Ol’% -I'I?LI— %Dl _LEEE Host Storage Min. 2x 4TB NVMe (one per socket)

gelgtL|ct.

NVIDIA

Certified

O] 72 S2{AE0|A Z|CH 4710 A
A} 6470 T EMK| ZEE 4 QUAL|C

NVIDIA

https://docs.nvidia.com/certification-programs/latest/nvidia-certified-systems.htm Putm_source=chatg pt.com#pcie-optimized-reference-configuration-2-8-5-200

© 2025 Cisco and/or its affiliates. All rights reserved. Cisco Confidential



UCS C845A M8 GPU AMH (MGX)

Cisco UCS® (C845A M8 2o I

Rack Server

NVIDIA MGX S2H &
2/4/8 NVIDIA H100 NVL/H200 NVL/L40S GPU
2 AMD 5SM|CH EPYC Z2 M| A

L40S*8+B3220+CX7*4
cisco ﬁW



UCS C845A M8 GPU AMH (MGX)

Upper Cooling/Hot
Swap
+ 5x 8080 Fan

M.2

Host Processor
Module

Storage
+ 20x E1.S

Lower Cooling/Hot
Swap
+ 5x 8080 Fan

PCle E-W Option
o 4x CX7 (1x400G)
* 4x BF3 B3140H
PCle N-S Option
* 1x BF3 B3220
(2x200G)
+ (X7 (2x200G)
* 1x BF3 B3240
(2x400G) (Double
Wide) GPU Cards
+ 8x H100 NVL
._,_ + 8x H200 NVL
+ 8x L40s

+ 8x MI210

Power Supply

OCP 3.0 NIC

(RJ45)
. Intel X710-DA2
4RU Chassis Ddzge@me

D 800 mm Control Module

W 438 mm (BMC)
H 175 mm
60kg/132Ib



The UCS C845A M8 — A Better Overall Design
PCle Card Serviceability Example

TEARDOWN SETUP

1. ALL GPU 4. MCIO CABLES 5. PCle SW MODULE 7. REMOVE SCREWS 8. TAKE OUT BF3
2. SUPPORT BAR 6. A BAY (MIDDLE)

3. HSC BOARD MODULE

BF3

Cisco UCS C845A M8 (2-8-5)

DIRECTLY REMOVE BF3

cisco ﬁW
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Cisco Secure Al Factory with NVIDIA : March 18, 2025

Al/GenAl models

Enterprise data

)

<3

NVIDIA.

bl NeMo NIMs Blueprints
Al Enterprise

Compute

Networking

Cisco UCS® (C885A M8 and C845A M8)
NVIDIA Accelerated Computing

NVIDIA BlueField®-3 DPUs

Managed w/ Cisco Intersight®

Cisco Nexus 9300 w/ Silicon One®
Switches w/ NVIDIA Spectrum-X*
Managed w/ Cisco Nexus Dashboard

w/

Storage

NetApp | Pure Storage | VAST Data

Security

O )

Cisco Al Defense

—
)

Cisco
Hybrid Mesh
Firewall
Isovalent

Secure
Firewall

Hypershield

—

Knowledgebase
Copilots
/ Content & Code
Generat|on
V|rtual Agent &
Chatbots
Detection & Predictions

e
ciISCcOo.




Summary

. DHO| HIX|L|A FHOY 2t M

-
Small Al Cluster : AI-POD

Medium Al Cluster : MGX A|AE!
C845A

Large Al Cluster : HGX A|A&] C885A

220 M2k HE Ehac

.

cisco aﬂ?/wef

alialn, <A

Cisco NVIDIA.

Cisco = NVIDIAZ|
Enterprise Reference Architecture
S &M Lc

Cisco = NVIDIA 2} gHH
Cloud Partner Reference Architecture

= E]I.IZ
= =

O ZLCf.
Cisco Silicon One® 1t
NVIDIA Spectrum-X Silicon & E3dl

KO Al Journey = EHAIBHLICE.
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