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* Background / Purpose
* Problem Statement

e Technical Parameters
e Cloud as Architecture
* Servers — CPUs, Cores, Threads and Cloud vCPUs
* AWS Instance Types
* Azure VM Types
* Cross checks for Cloud Infrastructure vs. On-Premise Systems

e Current Pricing Models (Data current as of 9Feb2026)
 AWS
* Azure
* |nstance Type Comparisons
* Bonus Observations

* Conclusion
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* A long time ago, in a galaxy not so far away, stove-piped Information Technology (IT)
Systems were replaced by Data Centers and Cloud Computing technology

* We learned the appropriate Cost Estimating Relationships (CERs), Cloud Computing
Models (CCMs), and vendor-specific pricing models to implement to create credible
cost estimates:

* “Developing CERs to Estimate Commercial 1aaS Costs for Federal IT Systems” — Cara Cuiule & Will
Gbelle, Unison

*  “Commercial Cloud Model (C3M)” — Ryan Timm, James Smirnoff, &Hassan Souiri, NRO CAAG
* “Estimating Cloud Infrastructure” — Olivia Haynes & Alex Smith, Quantech Services
*  “Comparing the Cost of Cloud Services: AWS vs Azure” — Gunnar Nichols, Patrick Casey, Sergey Kozin

* So why are technical inputs still so difficult to get for our cloud infrastructure
estimates?

* And what more have we learned since our first visit to Cloud City?

* This session will explore the technical parameters of cloud computing — stepping
through what cloud cores and vCPUs are, how they’re calculated, and how we can
cross-check them vs. prior on-premise requirements

It will additionally cover what we’ve learned on our cloud journey — cost drivers,
various Instance and VM types, latest pricing models for AWS and Azure inclusive of
Government regions, and more - BONUS
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* Amazon Web Services (AWS) and Microsoft Azure both offer multiple Environments — Commercial, GovCloud (Unclass),
Secret (SC2S/Sec), and Top Secret (C2S/Nat) Environments; Depicted Regions are notional locations for example
purposes only

» Each Region has multiple Availability Zones within each; Regions and Availability Zones indicate where IT Infrastructure
/ Data Centers are physically located across the globe
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Cloud infrastructure vs. Un-Premise Architecture .A'"(’ao"”e'coﬁnfk%zch

Traditional laaS PaaS

Paa$s
laasS

* On-Premise: Entire Traditional IT Infrastructure owned and maintained by Organization
» Cloud: IT Infrastructure (laaS or PaaS) leased from external organization (e.g. AWS, Microsoft Azure, etc.) that owns and
maintains laaS or PaaS portion for leasing Organization




Cloud as Architecture | .'"Ctaoal"”'e'coﬁnfk%‘tH

{ The Sum of Quality}

EEnclosure

Data Center

» Cloud As Architecture (CAA): Internet-based computing, whereby shared resources, software, and information are

provided to computers and other devices on-demand, like a public utility
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Server Details - Components

Techn
Form factor Half-width — supports up to 4 sleds per PowerEdge FX2 enclosure
Dimensions H: 4.03 crm (1.58 in)

W: 21.09 em (8.3 in)
D: 50.83 em (20.01in)

Processor Intel® Xeon® processor EB-2600 v4 product family
Processor sockets: 2
Cache: 2. 5MB per core; core options: 4, 6, 8,10, 12, 16, 18, 22

Chipset: Intel C610 series

Memory' Up to 1.5TB (24 DIMM slots): AGB/8GB/16GB/32GB/64GE DDR4 up to 2400MT/s
I/0 mezzanine cards Access to 2 x PCle 3.0 (x8) expansion slots

RAID controllers Internal controllers: PERC 5130 (SW RAID), PERC H330, PERC H730, PERC H730P
Primary storage Hot-plug hard drive options:

PowerEdge Express Fash NVMe PCle 55D, SATA HDD/SSD or SAS HDD/SSD
Upto8x18" 35D ar 2 x 2.5"

Optional adapters Optional NICs and HBAs

Power supplies PowerEdge FX2 hot-plug PSU: 2000W, 1600W AC or T1I00W AC in 1+1 redundant or 2+0

Nt 'CCI'I|'5,]'_L':Z'.I"_‘I'I$}

Video card Video type Matrox® G200 (in
Video memary: 16MB she

tegrated with iDRACE)
with iDRACE application memory

* Dell FX2 Enclosure FC630 Server Example — Single Enclosure Chassis holds 4 Server Nodes

» Customizable Processing, Memory, Storage, etc.
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210-ABUX  |PowerEdge FX2 (210-ABUX) 3
PowerEdge FX2 Chassis for up to 4 Half-Width Nodes (321-BBFM) 3

PowerEdge FX2 10Gbe Pass Through Module, Internal 8 ports to External 8 ports (542-BBBS) 3

FX2S Chassis Configuration Label (321-BBFZ) 3

PowerEdge FX2S Chassis Configuration with Flexible IO (up to 8 PCle Slots) (321-BBGH) 3

- FX2 ReadyRails Sliding Rails (770-BBER) 3
210-ACWK |PowerEdge FC630 Server Node (210-ACWK) 12
PowerEdge FC630 Motherboard MLK (329-BCZL) 12

2.5" Backplane with up to 2 Hard Drives and PERC RAID Controller (406-BBFE) 12

Standard Cooling,FC630 (384-BBDS) 12

Intel Xeon E5-2690 v4 2.6GHz,35M Cache,9.60GT/s QPI, Turbo,HT,14C/28T (135W) Max Mem 2400MHz (338-BJCT) 12

Intel Xeon E5-2690 v4 2.6GHz,35M Cache,9.60GT/s QPI, Turbo,HT,14C/28T (135W) Max Mem 2400MHz (338-BJEH) | 12

32GB RDIMM, 2400MT/s, Dual Rank, x4 Data Width (370-ACNS) 144

- 960GB Solid State Drive SAS Mix Use MLC 12Gbps 2.5in Hot-plug Drive, PX04SV (400-ANNV) 24

2026
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* Dell FX2 Enclosure FC630 Server Example — Single Chassis holds 4 Server Nodes (3 Chassis x 4 Nodes = 12 Nodes)

+ Server Nodes each hold 2 Intel Physical Processors (3 Chassis x 4 Nodes x 2 Physical Processors = 24 Physical
Processors)
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Physical

Server Node Motherboard Processor

* Dell FX2 Enclosure FC630 Server Example — Single Chassis holds 4 Server Nodes (3 Chassis x 4 Nodes = 12 Nodes)

+ Server Nodes each hold 2 Intel Physical Processors (3 Chassis x 4 Nodes x 2 Physical Processors = 24 Physical
Processors)




Server Details - Processors

Core 2 Core 9

Core 3 Core 10

Physical Processor (CPU)

Core 4 Core 11

Core 5 Core 12
Core 6 Core 13

Core 14
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210-ABUX  |PowerEdge FX2 (210-ABUX) 3
PowerEdge FX2 Chassis for up to 4 Haif-Width Nodes (321-BBFM) 3
PowerEdge FX2 10Ghe Pass Through Module, Intemal 8 ports to External 8 ports (342-8885) 3
FX2S Chassis Configuration Label (321-B8F2) 3
PowerEdge FX2S Chassis Configuration with Flexible 10 (up to 8 PCle Slots) (321-BBGH) 3
FX2 ReadyRails Slicing Rails (770-BBER| 3
200-ACWK  PowerEdge FCB30 Server Node 210-ACNK) 1
PowerEdge FC630 Motherboard MLK (329-8(ZL) 1
25" Backplane with up to 2 Hard Drives and PERC RAID Controller (406-BBFE) i
Standard Cooling FC630 (334-8805) 1
Intel Xeon E5-2690 v4 246H, 35M Cache, 360675 QP) Turbo,H|,14C/28T 350) Max Mem 2400MHz (33881CT) | 12
Intel Xeon £5-2690 v4 2.8GH 35M Cache, 60675 QP Turbo,HlMC/ZBT 35W) Max Mem 2400MHz (338-BJEH) | 12
326B RDINM, 2400MTs, Dual Rank, & Data Wicth (370-ACNS U
960GB Solid State Drive SAS Mix Use MLC 12Gbps 25in Hot-plug Drive, PXOASV {400-ANNV) 4

* Dell FX2 Enclosure FC630 Server Example — Single Chassis holds 4 Server Nodes (3 Chassis x 4 Nodes = 12 Nodes)

» Server Nodes each hold 2 Intel Physical Processors (3 Chassis x 4 Nodes x 2 Physical Processors = 24 Physical
Processors)
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* Physical Processors (CPUs):

* Nearly all CPUs today are multi-core: they contain several processing units that can handle different
tasks at once

e Multithreading

* Multithreading is a form of parallelization or dividing up work for simultaneous processing — instead of
giving a large workload to a single core, threaded programs split the work into multiple software
threads which are processed in parallel by different cores to save time

Calculation

Number of threads used in RI$K calculation: =

* Hyper-Threading

* Intel® Hyper-Threading technology is a hardware innovation that allows more than one thread to run
on each core — more threads means more work can be done in parallel

*  When Hyper-Threading technology is active, the CPU exposes two execution contexts per physical core
— this means that one physical core now works like two “logical cores” that can handle different
software threads

 Amazon EC2 Instances Support Multithreading
* Each thread is represented as a virtual CPU (vCPU) on the instance

* Aninstance has a default number of CPU cores, which varies according to instance type — an mb5.xlarge
instance type has 2 CPU cores and 2 threads per core = 4 vCPUs in total

11
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AWS Server with Shared EC2 Instances AWS Server with Dedicated EC2 Instance

Dedicated EBS
Instance wCPU* Mem (GiB) Storage . Metwork Performance®**
Bandwidth (Mbps)

md . large 2 a8 EBS-only 450 Moderate
m4d.xlarge 4 16 EES-only 750 High
m4d.Zxlarge 8 32 EES-only 1,000 High
md dxlarge 16 5 EBS-only 2,000 High
m4.10xlarge 40 160 EBES-only 4,000 10 Gigabit
m4d.16xlarge B 256 EES-only 10,000 25 Gigabit

All instances have the following specs:

o 2.4 GHz Intel Xeon E5-2676 v3** Processor

* In most cases, there is an Amazon EC2 instance type that has a combination of memory to suit your workload

12
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General Compute  Storage and I/0 Memory  GPU or FPGA
In Stance Types purpose optimized optimized optimized enabled

TR )

General Accelerated

Purpose: Computing:
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* Amazon Elastic Compute Cloud (EC2) — Provides reliable, scalable infrastructure on demand

* In most cases, there is an Amazon EC2 instance type that has tech parameters to suit your workload
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* Azure VMs — Provide reliable, scalable infrastructure on demand
* In most cases, there is an Azure VM instance type that has tech parameters to suit your workload

14



Cross Check vs. On-Premise Sysiem

ETN-ENC422442S  |Eaton S-Series 42U Rack w/divider, castors 1
Cisco C8375-E-G2 | Cisco C8375 Router 1
WAN ports 10G SFP/SFP+ 2
WAN ports % 2.56 mGig RJ45 (2x UPoE+) 4
Management port  |RJ45 00B Mgmt 1
Management port  |RJ45/ 1x Micro-USB console 1
DRAM 16GB 1
Storage 16GB 1
§5G-521E-E1CR24H | Supermicro 2U SuperStorage Device 1
HDD 4TB 3.5" HC310 7200 RPM SATA3 6Ghy/s 256M Cache 512¢ Hard Drive U
SSD 240GB 2.5" PMB93 SATA 6Gh/s Solid State Drive 2
210-ABUX Powertdge FX2 1
Chassis PowerEdge FX2 Chassis for up to 4 Half-Width Nodes 1
Pass Through Module - |PowerEdge FX 10 Gbe Pass Through Module, Internal 8 ports to External 8 ports 1
Label FX2S Chassis Configuration Label 1
Configuration PowerEdge FX2S Chassis Configuration with Flexible 10 (up to 8 PCle Slots) 1
Rails FX2 ReadyRails Sliding Rails 1
210-ACWK PowerEdge FC630 Server Node 4
Motherboard PowerEdge FC630 Motherboard MLK 4
Backplane 2.5" Backplane with up to 2 Hard Drives and PERC RAID Controller 4
Cooling Standard Cooling, FC630 4
U Intel Xeon E5-2690 v4 2.64 GHz,35M Cache, 9.60GT/s QPI, Turbo, HT,14C/28T (135W) Max Mem 2400MH:z 4
CPU Intel Xeon E5-2690 v4 2,64 GHz,35M Cache, 9.60GT/s QPI, Turbo, HT,14C/28T (135W) Max Mem 2400MHz 4
RAM 32GB RDIMM, 2400MT/s, Dual Rank, x4 Data Width 4
SSD 960GB Solid State Drive SAS 8
NLAGYLP-LCLC-50M  |FIBER JUMPER OM4, YELLOW, PLENUM, LC-LC, 50M 10
TEAS6SHPS-YL-25M | CAT6 YELLOW SHIELDED SOLID PLENUM RJ45 5688 W/BOOTS, 25M 10
V-075X6 ONE WRAP |VELCRO Straps 3/4" X 6", Yellow 100

.icgflao Iine.com/nfk%fi
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Compute & Storage are largest cloud cost drivers
Current On-premise Requirements / BOM can be

translated into Compute and Storage Requirements
starting point or xCheck

Multiple Instance Type Combinations and Options

exist to meet Cloud Compute requirements

Cloud requirements should be lower than on-premise
due to resource-pooling, automatic failover,
economies of scale, etc.

One possible compute outcome = QTY 8 32vCPU
Instance

Instance Series |vCPUs ([RAM |Storage
B32sv2 32 128 GB |0 GB
D32s v4 32 128 GB |0 GB
D32 v4 32 128 GB |0 GB
D32 v5 32 128 GB |0 GB
Instance Series |vCPUs ([RAM |Storage
m6g.8xlarge 32 128 GiB |EBS only
m7i-flex.8xlarge |32 128 GiB |EBS only
m5.8xlarge 32 128 GiB |EBS only
m6i.8xlarge 32 128 GiB |EBS only

» Work with IPT / Engineering personnel to translate current on-premise requirements to cloud requirements as xCheck

15
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Current Pricing iodels

AWS Pricing Calculator

Esti m ate t h e COSt 1:0 r yo u r Select and create an estimate
architecture solution 2 exlore AW serices an prin for

* AWS - JWCC Pricing Calculator

* https://jwcc.aws.amazon.com/
e https://calculator.aws/

Configure a cost estimate that fits your unique business or

° AcceSSibIe from N I PR With .m iI Accou nt personal needs with AWS products and services. GovCloud Partition

GovCloud Partition

Secret Partition

Top Secret Partition

Joint Warfighting Cloud New to AWS with WCC?
Capability Cloud Services

The cloud, delivered to the -

More resources @

Onboarding Guide
User guide

AWS services (7)

Cancel

© Search by location type
Pricing Calculator Step 1: Add servicg o thie seoa

jour region, v
bte the cost of AWS Search and add AWS se i .

() \Bearch all services
t zre available in oose 3 se
length zone, and Mnfigure an e

or workload to
imate.

JWCC Cloud Services Resources

local zone.
cts and services that you need
What IS JOInt Wa rﬁght|r|g Cloud Ca pablllty JWCC Cloud Services Home Choose a location type  Info Choose a\cgion
A — K
(JWCC) Cloud Services? briing Calwtator 2 — | Region v | | aws Gev\nud (US-East) v |
oo
m— oo ¥
Joint Warfighting Cloud Capability (JWCC) is a Department of Defense (DoD) contract Services in Scope — Find Service
that makes Amazon Web Services (AWS) capabilities available to DoD mission owners AWS IWCC Catalog + 5 Confi . st 3 Vi i
atalo : Configure service ep 3: View estim
at all classification levels. Through AWS' JWCC Cloud Services, AWS will deliver 9% 9 tot Pl | Q ez \ X |
i otals
capability across all security domains — from the strategic level to the tactical edge AWS JWCC 3P0 Catalog & 3P0 PMP Scripts th.c dcra':S of your usage to . dmated . 1\
— toinclude Disconnected, Disrupted, Intermittent, or Limited (DDIL) - - e coste oo seflmated coms bt @ Access to AWS services or features may be limited in acfprdance with
communications environments around the world. JWCC Cloud Services will enable Documentation (A service groups, and total contract-specific terms and the approved service catalo\Prices provided by
the DoD to fully leverage the capabilities of the cloud to meet current and future the calculator are for estimation purposes only. Please relpr to the AWS
mission initiatives. Further, JWCC Cloud Services is key to enabling critical warfighter Training & Certification |2 o . X
capabilities, such 2 Joint All-Domain Command and Control JADC2}, and DoD JWCC Catalog for the current approved pricing informatiol} and the list of
N R ' ; i available services and features.
Artificial Intelligence and Data Acceleration Initiative (ADA). AWS is proud to offer to Professional Services
DoD AWS services within a single enterprise acguisition solution to better serve DoD.
Premium Support
Whether on land, in air, in space, at sea, or in the cyber domain, with AWS JWCC
Cloud Services users has access to secure, scalable, and compliant cloud capabilities FAQ
to address the needs of the digital battlefield.
9 Amazon EC2

Amazon EC2 provides a wide selection of instance types optimized to fit §ifferent use
ige, and
networking capacity and give you the flexibility to choose the appropriate fix of
resources for your applications.

cases. Instance types comprise varying combinations of CPU, memary, sto!

Product page

16
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* AWS - JWCC Pricing Calculator

Create estimate: Configure Amazon EC2

Description

Enter a description for your estimate

Choose a location type Info

Region v

Choose a Region

AWS GovCloud (US-East) v

EC2 Instances (132)
Based on your inputs, this is the lowest-cost EC2 instance: tdg.nano
Chosen instance: t4g.nano | Family:tdg | 2vCPU | 0.5 GIB Memory

Search instance type

| Q. General Purpose [TYPE INSTANCE CATEGORY] X |I
Instance family Info vCPUs

| Any Instance family v | | Any wCPUs v |
Memoary (GiB) Metwork perfarmance

| Any Memory (GIB) v | | Ay Network Performance v |

[] Show only current generation instances.

.icgflaonline.com

/nfk2026
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EC2 specifications info

Tenancy

Chooze the tenancy type to run your Amazon EC2 instances on.

| Shared Instances

Operating system
Choose the operating system to rn your Amazon EC2 instances an.

| Linux

Workloads
Choose the graph that best represents your monthly workloasd

Mumber of instances
Please specify the total number of Instances that you need each month.

E |
Instance name ¥ vCPUs v Memory v sl v Storage v On-Demand
Performance Hourly Cost
[+] tdg.nano 2 0.5 GiB Up to 5 Gigabit EBS only 0.004900
(@] t3a.nano 2 0.5 GiB Up to 5 Gigabit EBS only 0.005500
@] t3.nano 2 0.5 GiB Up to 5 Gigabit EBS only 0.006100
(8] tdg.micro 2 1GiB Up to 5 Gigabit EBS only 0.005800
(@] t3a.micro 2 1GiB Up to 5 Gigabit EBS only 0.01100
(9] t3.micro 2 1 GiB Up to 5 Gigabit EBS only 0.012200

17
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Joint Warfighting Cloud New to AWS with JWCC?
Capability Cloud Services
The cloud, delivered to the

warfighter

* AWS - JWCC Pricing Calculator

* https://jwcc.aws.amazon.com/

Start here to onboard and familiarize yourself with
Jwcc,

e Accessible from NIPR with .mil Account

JWCC Cloud Services Resources

What is Joint Warfighting Cloud Capability
(JWCC) Cloud Services?

JWCC Cloud Services Home

Pricing Calculator (2

Joint Warfighting Cloud Capability (JWCC) is a Department of Defense (DoD) contract
that makes Amazon Web Services (AWS) capabilities available to DoD mission owners
at all classification levels. Through AWS' IWCC Cloud Services, AWS will deliver
capability across all security domains — from the strategic level to the tactical edge
— to include Disconnected, Disrupted, Intermittent, or Limited (DDIL)
communications environments around the world. JWCC Cloud Services will enable
the DoD to fully leverage the capabilities of the cloud to meet current and future
mission initiatives. Further, JWCC Cloud Services is key to enabling eritical warfighter
capabilities, such as Joint All-Domain Command and Control (JADC2), and DoD
Artificial Intelligence and Data Acceleration Initiative (ADA). AWS is proud to offer to
DoD AWS services within a single enterprise acquisition solution to better serve DoD.
Whether on land, in air, in space, at sea, or in the cyber domain, with AWS JWCC
Cloud Services users has access to secure, scalable, and compliant cloud capabilities
to address the needs of the digital battlefield.

Services in Scope

AWS JWCC Catalog 4

AWS JWQ¥ 3P0 Catalog ¥

Dacurgfntation 21
Trajfing & Certification 2
AYofessional Services
Premium Support

FAQ

3PO PMP Scripts &

Pricing Service Cod e Title/Description
AP| Gateway AmazonApiGateway  Api Gateway - US ISO East - Dedicated Cache 58.2GB 2 Hrs Classified - Top Secret
CloudWatch AmazonCloudWatch  CloudWatch - US ISO East - Data Payload Delivered Logs Amazon S3 first 10TB Vended logs 0.673 GB Classified - Top Secret
DynamoDB AmazonDynamoDB DynamoDB - US ISO East - Point-In-Time-Restore (PITR) Backup Storage 0.28 GB-Mo Classified - Top Secret
EC2 AmazonEC2 EC2 - USISO East - On-Demand (Dedicated) réi.xlarge LinuxRhelSqlWeb UnusedCapacityReservation 0.65397 Hrs Classified - Top Secret
EC2 AmazonEC2 EC2 - USISO East - On-Demand i3.xlarge Windows Bring Your Own License Compute Instance 0.536 Hrs Classified - Top Secret
EC2 AmazonEC2 EC2 - USISO East - On-Demand r3.xlarge Windows Compute Instance 0.88 Hrs Classified - Top Secret
EC2 AmazonEC2 EC2 - USISO East - On-Demand r6g.8xlarge LinuxRhelHa Compute Instance 3.2498 Hrs Classified - Top Secret
EC2 AmazonEC2 EC2 - USISO East - On-Demand (Dedicated) r5.2xlarge Linux UnusedCapacityReservation 1.019 Hrs Classified - Top Secret
EC2 AmazonEC2 EC2 - USISO East - On-Demand r6i.16xlarge LinuxRhel Compute Instance 7.842 Hrs Classified - Top Secret
EC2 AmazonEC2 EC2 - USISO East - On-Demand (Dedicated) m7i.4xlarge LinuxRhelSqglEnterprise Compute Instance 8.25294 Hrs Classified - Top Secret
RDS AmazonRDS RDS - US ISO East - 1-Year t3.xlarge MySQL GPL Single-AZ No Upfront 0.378 Hrs Classified - Top Secret
RDS AmazonRDS RDS - US ISO East - 1-Year m6g.large MySQL GPL Single-AZ No Upfront 0.1705 Hrs Classified - Top Secret
AWS Outposts AWSOutposts AWSOutposts - US ISO East - On-Demand (Dedicated Host) r5.large WindowsSqlStandard Compute Instance 0.572 Hrs Classified - Top Secret
AWS Outposts AWSOutposts AWSOutposts - US ISO East - On-Demand (Dedicated Host) m5.large WindowsSqlWeb Compute Instance 0.16 Hrs Classified - Top Secret
AWS Outposts AWSOutposts AWSOutposts - US ISO East - On-Demand (Dedicated Host) c5.4xlarge LinuxSuse Compute Instance 0.1 Hrs Classified - Top Secret
AWS Outposts AWSOutposts AWSOutposts - US ISO East - On-Demand (Dedicated Host) r5.xlarge LinuxSglStandard Compute Instance 0.48 Hrs Classified - Top Secret

* Bonus: Note Relational Database Service (RDS) Description
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e Azure — JWCC Pricing Calculator

* https://jwcc.azure.microsoft.com/pricing-calculator

¢ Accessible from NIPR with .mil Account

Products Estimate templates Saved estimates

Select a product to include it in your estimate.

aonline.com

/nfk2026
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Edward 5mith
edward.smith.43.ctr@spaceforce.mil
Default

Search products

Popular A virtual Machines (&
Provision Windows and Linux VYMs in
Compute seconds

Networking Add to estimate

Storage

(D App Service ©
Quickly create powerful cloud apps for web
and mobile

Maobile

Containers

Databases

Add to estimate

Analytics

Al + machine learning

<> Azure Functions (1)

Execute event-driven serverless code
functions with an end-to-end development
experience

Security

Internet of Things

Integration

== Storage Accounts (1)

Durable, highly available, and massively
scalable cloud storage

Add to estimate

4, Azure Cosmos DB (D

Build or modernize scalable, high-
performance apps

Add to estimate

@iy Foundry Tools (D
Add prebuilt Al tools to agents

E Azure SQL Database (O]

Build apps that scale with managed and
intelligent SQL database in the cloud

Add to estimate

ses Azure Kubernetes Service
(AKs) ©

Deploy and scale containers on managed

Kubernetes

» Azure Pricing Calculator available through JWCC provides pricing for full list of cloud services
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e Azure — JWCC Pricing Calculator

; ; 0 Give feedback
‘Vlrtual Machines ‘ A Give feedbac

Region: I Operating system: Type: Tier:

| US Sec East VI Linux V‘ Red Hat Enterprise Linux V‘ ‘ Standard V‘
Category: Instance Series: INSTANCE: (Meed help finding the right VM?) I
‘ All v‘ ‘ All v‘ ‘ O D2v3: 2 vCPUs, 8 GB RAM, 50 GB Temporary storage, $0.201/hour I
‘ 1 ‘ x ‘ 730 Hours V‘

Virtual machines

Region: : indi i 7
| s Gow Virginia V| )
jol belect from the options below or type to search v
Uniited States

Central US
East US A1v2: 1 Cores, 2 GB RAM, 10 GB Temporary storage, $0.085/hour
East Us 2
North Central US A2 v2: 2 Cores, 4 GB RAM, 20 GB Temporary storage, $0.177/hour
South Central US
West Central US Adv2: 4 Cores, & GB RAM, 40 GB Temporary storage, $0.372/hour
West US
West US 2 AB v2: 8 Cores, 16 GB RAM, 80 GB Temporary storage, $0.773/hour
West US 3
Azure Government A2m v2: 2 Cores, 16 GB RAM, 20 GB Temporary storage, $0.225/hour
Us Gowv Arizona
US Gov Texas Adm v2: 4 Cores, 32 GB RAM, 40 GB Temporary storage, $0.451/hour
US Gow Virginia
US Mat East ABm v2: 8 Cores, 64 GB RAM, 80 GB Temporary storage, $0.902/hour
Us Mat West

US Sec East B1s: 1 Cores, 1 GB RAM, 4 GB Temporary storage, 50.029/hour

= -
US Sec West

- »

» Azure Pricing Calculator available through JWCC provides pricing for full list of cloud services

* Government Pricing directly available: NIPR (US Gov), Secret (US Sec), Top Secret (US Nat)
» Pricing available for specific VMs / Instances as needed
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< > c 23 azure.microsoft.com/en-us/pricing/details/azure-arc/data-services/ a = 4 o i

Pricing by product Pricing FAQ » Pricing calculator »  TCO calculator »  Cloud economics More - -

Transparent and competitive pricing

v Better anticipate your costs with Azure pricing in US dollars for most countries.

+"  Pay direct and get the same price as you would through a Microsoft Enterprise Agreement.
Azure matches AWS pricing for comparable services.

Pay only for the resources you use and cancel anytime.

Calculate your costs

Estimate your menthly costs for using any combination of Azure products.

Try the pricing calculator

Price-match guarantee against AWS on comparable services

AZURE SERVICE PRICE MATCH STARTING PRICE
Linux virtual machines AWS ECZ From $NaM per hour
Functions AWS Lambda® From $0.20 per million executions
Block Bleb storage (ZRS HOT) Amazon 53 Standard” From $0.023 per GB per month
Block Bleb storage (ZRS COOL) Amazon 53 Standard-Infrequent Access From $0.013 per GB per month
Price match availzble to the publicly available prices as of November 21, 2018, of eligible newsst-gensration products in the zame comparable geographic regicn only. Pricing adjustments in responss to price drops by AWS can take up to 80

orocesz.

* Azure matches AWS pricing for comparable services in commercial environments
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Cost Comparison — AWS vs. Azure

Instance Series vCPUs RAM Storage Hourly Cost Cost per vCPU Instance Series vCPUs RAM Network Performance Storage Hourly Cost Cost per vCPU
m6g.medium 1 4GB Up to 10 Gigabit EBS only $0.05 $0.05
m7g.medium 1 4GB Up to 12500 Megabit EBS only $0.05 $0.05
m8g.medium 1 4GB Up to 12.5 Gigabit EBS only $0.06 $0.06

B2ats v2 2 1GB 0GB $0.03 $0.02 tdg.nano 2 0.5GB |Upto 5 Gigabit EBS only $0.00 $0.00

B2ts v2 2 1GB 0GB $0.03 $0.02 t3a.nano 2 0.5GB Up to 5 Gigabit EBS only $0.01 $0.00

B2als v2 2 4GB 0GB $0.06 $0.03 t3.nano 2 0.5 GB Up to 5 Gigabit EBS only $0.01 $0.00

B2ls v2 2 4GB 0GB $0.06 $0.03 t4g.micro 2 1GB Up to 5 Gigabit EBS only $0.01 $0.00

D2pls v6 2 4GB 0GB $0.09 $0.04 t3a.micro 2 1GB Up to 5 Gigabit EBS only $0.01 $0.01

D2als v6 2 4GB 0GB $0.11 $0.05 t3.micro 2 1GB Up to 5 Gigabit EBS only $0.01 $0.01

D2ls v5 2 4GB 0GB $0.11 $0.05 t4g.small 2 2GB Up to 5 Gigabit EBS only $0.02 $0.01

D2Is v6 2 4GB 0GB $0.11 $0.05 t3a.small 2 2GB Up to 5 Gigabit EBS only $0.02 $0.01

D2als v7 2 4GB 0GB $0.13 $0.06 t3.small 2 2GB Up to 5 Gigabit EBS only $0.02 $0.01

B2as v2 2 8GB 0GB $0.09 $0.05 t4g.medium 2 4GB Up to 5 Gigabit EBS only $0.04 $0.02

D2ps v6 2 8 GB 0GB $0.09 $0.05 t3a.medium 2 4GB Up to 5 Gigabit EBS only $0.04 $0.02

B2s v2 2 8 GB 0GB $0.10 $0.05 t3.medium 2 4GB Up to 5 Gigabit EBS only $0.05 $0.02

D2as v5 2 8GB 0GB $0.11 $0.06 t4g.large 2 8 GB Up to 5 Gigabit EBS only $0.08 $0.04

D2as v6 2 8GB 0GB $0.12 $0.06 t3a.large 2 8GB Up to 5 Gigabit EBS only $0.09 $0.04

DC2as v6 2 8 GB 0GB $0.12 $0.06 még.large 2 8 GB Up to 10 Gigabit EBS only $0.10 $0.05

D2s v4 2 8 GB 0GB $0.12 $0.06 t3.large 2 8 GB Up to 5 Gigabit EBS only $0.10 $0.05

D2s v5 2 8 GB 0GB $0.12 $0.06 m7g.large 2 8 GB Up to 12500 Megabit EBS only $0.10 $0.05

D2 v4 2 8 GB 0GB $0.12 $0.06 mba.large 2 8 GB Up to 10 Gigabit EBS only $0.11 $0.05

D2s v6 2 8 GB 0GB $0.12 $0.06 m8g.large 2 8 GB Up to 12.5 Gigabit EBS only $0.11 $0.06

D2as v7 2 8GB 0GB $0.14 $0.07 m7i-flex.large 2 8GB Up to 12500 Megabit EBS only $0.12 $0.06

EC2as v6 2 16 GB 0GB $0.14 $0.07 méi.large 2 8GB Up to 12500 Megabit EBS only $0.12 $0.06
m5.large 2 8GB Up to 10 Gigabit EBS only $0.12 $0.06
m7i.large 2 8 GB Up to 12500 Megabit EBS only $0.13 $0.06
mb5n.large 2 8 GB Up to 25 Gigabit EBS only $0.15 $0.07

Bdals v2 4 8 GB 0GB $0.17 $0.04 tdg.xlarge 4 16 GB Up to 5 Gigabit EBS only $0.16 $0.04

D4pls v6 4 8GB 0GB $0.17 $0.04 t3a.xlarge 4 16 GB Up to 5 Gigabit EBS only $0.18 $0.04

B4ls v2 4 8 GB 0GB $0.18 $0.05 még.xlarge 4 16 GB Up to 10 Gigabit EBS only $0.19 $0.05

D4als v6 4 8GB 0GB $0.21 $0.05 t3.xlarge 4 16 GB Up to 5 Gigabit EBS only $0.20 $0.05

D4ls v5 4 8GB 0GB $0.21 $0.05 m7g.xlarge 4 16GB  |Up to 12500 Megabit EBS only $0.21 $0.05

D4ls v6 4 8 GB 0GB $0.22 $0.05 mba.xlarge 4 16 GB Up to 10 Gigabit EBS only $0.22 $0.05

D4als v7 4 8 GB 0GB $0.25 $0.06 m8g.xlarge 4 16 GB Up to 12.5 Gigabit EBS only $0.23 $0.06

Bdas v2 4 16 GB 0GB $0.19 $0.05 m7i-flex.xlarge 4 16 GB Up to 12500 Megabit EBS only $0.24 $0.06

D4ps v6 4 16 GB 0GB $0.19 $0.05 m5.xlarge 4 16 GB Up to 10 Gigabit EBS only $0.24 $0.06

B4s v2 4 16 GB 0GB $0.20 $0.05 méi.xlarge 4 16 GB Up to 12500 Megabit EBS only $0.24 $0.06

D4as v5 4 16 GB 0GB $0.22 $0.06 m7i.xlarge 4 16 GB Up to 12500 Megabit EBS only $0.25 $0.06

D4as v6 4 16 GB 0GB $0.23 $0.06 mb5n.xlarge 4 16 GB Up to 25 Gigabit EBS only $0.30 $0.07

DC4as v6 4 16 GB 0GB $0.23 $0.06

D4s v4 4 16 GB 0GB $0.24 $0.06

D4s v5 4 16 GB 0GB $0.24 $0.06

D4 v4 4 16 GB 0GB $0.24 $0.06

D4s v6 4 16 GB 0GB $0.25 $0.06

D4as v7 4 16 GB 0GB $0.28 $0.07

EC4as v6 4 32GB 0GB $0.29 $0.07

* Each vendor has multiple instance options with unique technical parameters at varying levels of compute capacity

+ Example range of pricing for a variety of compute capacity levels
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Series vCPUs RAM Storage Hourly Cost Cost per vCPU Series vCPUs RAM Per Hourly Cost Cost per vCPU
B8als v2 8 16 GB 0GB $0.34 $0.04 t4g.2xlarge 8 32GB Up to 5 Gigabit EBS only $0.31 $0.04
D8pls v6 8 16 GB 0GB $0.34 $0.04 t3a.2xlarge 8 32GB Up to 5 Gigabit EBS only $0.35 $0.04
B8Is v2 8 16 GB 0GB $0.37 $0.05 még.2xlarge 8 32GB Up to 10 Gigabit EBS only $0.39 $0.05
D8als v6 8 16 GB 0GB $0.42 $0.05 t3.2xlarge 8 32GB Up to 5 Gigabit EBS only $0.39 $0.05
D8ls v5 8 16 GB 0GB $0.42 $0.05 m7g.2xlarge 8 32GB Up to 15 Gigabit EBS only $0.41 $0.05
D8ls v6 8 16 GB 0GB $0.44 $0.05 mb5a.2xlarge 8 32GB Up to 10 Gigabit EBS only $0.44 $0.05
D8als v7 8 16 GB 0GB $0.50 $0.06 m8g.2xlarge 8 32GB Up to 15 Gigabit EBS only $0.45 $0.06
B8as v2 8 32GB 0GB $0.37 $0.05 m7i-flex.2xlarge 8 32GB Up to 12500 Megabit EBS only $0.48 $0.06
D8ps v6 8 32GB 0GB $0.38 $0.05 mé6i.2xlarge 8 32GB Up to 12500 Megabit EBS only $0.48 $0.06
B8s v2 8 32GB 0GB $0.40 $0.05 m5.2xlarge 8 32GB Up to 10 Gigabit EBS only $0.48 $0.06
D8as v5 8 32 GB 0GB $0.44 $0.06 m7i.2xlarge 8 32GB Up to 12500 Megabit EBS only $0.51 $0.06
D8as v6 8 32 GB 0GB $0.46 $0.06 mb5n.2xlarge 8 32 GB Up to 25 Gigabit EBS only $0.60 $0.07
DC8as v6 8 32GB 0GB $0.46 $0.06
D8s v4 8 32GB 0GB $0.48 $0.06
D8s v5 8 32GB 0GB $0.48 $0.06
D8 v4 8 32GB 0GB $0.48 $0.06
D8s v6 8 32GB 0GB $0.50 $0.06
D8as v7 8 32GB 0GB $0.55 $0.07
EC8as v6 8 64 GB 0GB $0.58 $0.07
Bil6als v2 16 32GB 0GB $0.64 $0.04 m6g.4xlarge 16 64 GB Up to 10 Gigabit EBS only $0.77 $0.05
D16pls v6 16 32GB 0GB $0.64 $0.04 m7g.4xlarge 16 64 GB Up to 15 Gigabit EBS only $0.82 $0.05
B16ls v2 16 32GB 0GB $0.69 $0.04 mb5a.4xlarge 16 64 GB Up to 10 Gigabit EBS only $0.87 $0.05
D16als v6 16 32GB 0GB $0.79 $0.05 m8g.4xlarge 16 64 GB Up to 15 Gigabit EBS only $0.90 $0.06
D16ls v5 16 32GB 0GB $0.79 $0.05 m7i-flex.4xlarge 16 64 GB Up to 12500 Megabit EBS only $0.97 $0.06
D16ls v6 16 32GB 0GB $0.82 $0.05 m6i.4xlarge 16 64GB__ |Up to 12500 Megabit EBS only $0.97 $0.06
D16als v7 16 32GB 0GB $0.95 $0.06 m5.4xlarge 16 64 GB Up to 10 Gigabit EBS only $0.97 $0.06
Bl6as v2 16 64 GB 0GB $0.70 $0.04 m7i.4xlarge 16 64 GB Up to 12500 Megabit EBS only $1.02 $0.06
D16ps v6 16 64 GB 0GB $0.70 $0.04 m5n.4xlarge 16 64 GB Up to 25 Gigabit EBS only $1.19 $0.07
B16s v2 16 64 GB 0GB $0.76 $0.05
D16as v5 16 64 GB 0GB $0.84 $0.05
D16as v6 16 64GB (0GB $0.87 $0.05
DC16as v6 16 64 GB 0GB $0.87 $0.05
D16s v4 16 64 GB 0GB $0.91 $0.06
D165 v5 16 64GB (0GB $0.91 $0.06
D16 v4 16 64 GB 0GB $0.91 $0.06
D165 v6 16 64GB  [0GB $0.95 $0.06
Di16as v7 16 64 GB 0GB $1.06 $0.07
EC16as v6 16 128GB_ |0GB $1.11 $0.07
D32nds v6 32 1GB 0GB $0.28 $0.01 m6g.8xlarge 32 128 GB  [12 Gigabit EBS only $1.55 $0.05
B32als v2 32 64 GB 0GB $1.27 $0.04 m7g.8xlarge 32 128 GB |15 Gigabit EBS only $1.64 $0.05
D32pls v6 32 64 GB 0GB $1.28 $0.04 m5a.8xlarge 32 128 GB  [Up to 10 Gigabit EBS only $1.74 $0.05
B32Is v2 32 64 GB 0GB $1.38 $0.04 m8g.8xlarge 32 128 GB |15 Gigabit EBS only $1.81 $0.06
D32als v6 32 64 GB 0GB $1.58 $0.05 m7i-flex.8xlarge 32 128 GB  |Up to 12500 Megabit EBS only $1.93 $0.06
D32Is v5 32 64 GB 0GB $1.58 $0.05 mé6i.8xlarge 32 128 GB _ [12500 Megabit EBS only $1.94 $0.06
D32Is v6 32 64 GB 0GB $1.65 $0.05 m5.8xlarge 32 128 GB |10 Gigabit EBS only $1.94 $0.06
D32als v7 32 64 GB 0GB $1.91 $0.06 m7i.8xlarge 32 128 GB _ [12500 Megabit EBS only $2.03 $0.06
B32as v2 32 128GB  |0GB $1.40 $0.04 m5n.8xlarge 32 128 GB |25 Gigabit EBS only $2.38 $0.07
D32ps v6 32 128 GB 0GB $1.41 $0.04
B32sv2 32 128GB_ |[0GB $1.53 $0.05
D32as v6 32 128 GB 0GB $1.75 $0.05
DC32as v6 32 128GB_ |0GB $1.75 $0.05
D32sv4 32 128GB__ |0 GB $1.83 $0.06
D325 V5 32 128GB  |0GB $1.83 $0.06
D32 v4 32 128GB__ |0 GB $1.83 $0.06
D325 v6 32 128GB  |0GB $1.89 $0.06
D32asv7 32 128GB__ |[0GB $2.12 $0.07
D32asv5 32 96GB  |0GB $1.67 $0.05
EC32as v6 32 192GB |0GB $2.21 $0.07

» Each vendor has multiple instance options with unique technical parameters at varying levels of compute capacity

« Example range of pricing for a variety of compute capacity levels
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Cost Comparison — AWS vs. Azure

Instance Series vCPUs RAM Storage Hourly Cost Cost per vCPU Instance Series vCPUs RAM Network Performance g Hourly Cost Cost per vCPU

D48pls v6 48 96 GB 0GB $1.91 $0.04 m6g.12xlarge 48 192 GB (20 Gigabit EBS only $2.32 $0.05

D48als v6 48 96 GB 0GB $2.37 $0.05 m7g.12xlarge 48 192 GB (22500 Megabit EBS only $2.47 $0.05

D48ls v5 48 96 GB 0GB $2.37 $0.05 mb5a.12xlarge 48 192 GB |10 Gigabit EBS only $2.62 $0.05

D48Is v6 48 96 GB 0GB $2.47 $0.05 m8g.12xlarge 48 192 GB  [22.5 Gigabit EBS only $2.71 $0.06

D48als v7 48 96 GB 0GB $2.86 $0.06 m7i-flex.12xlarge 48 192 GB |Up to 18750 Megabit EBS only $2.90 $0.06

D48as v5 48 128 GB 0GB $2.51 $0.05 m5.12xlarge 48 192 GB |10 Gigabit EBS only $2.90 $0.06

D48ps v6 48 192 GB 0GB $2.11 $0.04 m6i.12xlarge 48 192 GB (18750 Megabit EBS only $2.90 $0.06

D48as v6 48 192 GB 0GB $2.62 $0.05 m7i.12xlarge 48 192 GB  [18750 Megabit EBS only $3.05 $0.06

DC48as v6 48 192 GB 0GB $2.62 $0.05 mb5n.12xlarge 48 192 GB _ [50 Gigabit EBS only $3.58 $0.07

D48s v4 48 192 GB 0GB $2.74 $0.06

D48s v5 48 192 GB 0GB $2.74 $0.06

D48 v4 48 192 GB 0GB $2.74 $0.06

D48s v6 48 192GB  |0GB $2.83 $0.06

D48as v7 48 192 GB 0GB $3.18 $0.07

EC48as v6 48 256 GB 0GB $3.32 $0.07

D64pls v6 64 128GB  [0GB $2.55 $0.04 m6g.metal 64 256 GB |25 Gigabit EBS only $3.10 $0.05

Dé64als v6 64 128 GB 0GB $3.16 $0.05 mé6g.16xlarge 64 256 GB |25 Gigabit EBS only $3.10 $0.05

D64ls v5 64 128 GB 0GB $3.16 $0.05 m7g.metal 64 256 GB |30 Gigabit EBS only $3.29 $0.05

D64ls v6 64 128 GB 0GB $3.30 $0.05 m7g.16xlarge 64 256 GB |30 Gigabit EBS only $3.29 $0.05

D64als v7 64 128 GB 0GB $3.81 $0.06 mb5a.16xlarge 64 256 GB |12 Gigabit EBS only $3.49 $0.05

D64as v5 64 192 GB 0GB $3.34 $0.05 m8g.16xlarge 64 256 GB |30 Gigabit EBS only $3.62 $0.06

D64ps v6 64 256 GB |0 GB $2.81 $0.04 m7i-flex.16xlarge 64 256 GB  [Up to 25000 Megabit EBS only $3.86 $0.06

D64as v6 64 256 GB 0GB $3.50 $0.05 m6i.16xlarge 64 256 GB  |25000 Megabit EBS only $3.87 $0.06

DC64as v6 64 256 GB 0GB $3.50 $0.05 mb5.16xlarge 64 256 GB |20 Gigabit EBS only $3.87 $0.06

D64s v4 64 256 GB 0GB $3.65 $0.06 m7i.16xlarge 64 256 GB  |25000 Megabit EBS only $4.07 $0.06

D64s v5 64 256 GB 0GB $3.65 $0.06 mb5n.16xlarge 64 256 GB |75 Gigabit EBS only $4.77 $0.07

D64 v4 64 256 GB  |0GB $3.65 $0.06

D64s v6 64 256 GB 0GB $3.78 $0.06

D64as v7 64 256 GB 0GB $4.23 $0.07

EC64as v6 64 384 GB 0GB $4.42 $0.07

D96pls v6 96 192 GB 0GB $3.83 $0.04 mb5a.24xlarge 96 384 GB |20 Gigabit EBS only $5.23 $0.05

D96als v6 96 192 GB 0GB $4.74 $0.05 m8g.metal-24x| 96 384 GB |40 Gigabit EBS only $5.43 $0.06

D96ls v5 96 192 GB 0GB $4.75 $0.05 m8g.24xlarge 96 384 GB |40 Gigabit EBS only $5.43 $0.06

D96ls v6 96 192GB  |0GB $4.94 $0.05 mb5.24xlarge 96 384 GB |25 Gigabit EBS only $5.81 $0.06

D96als v7 96 192 GB 0GB $5.72 $0.06 m6i.24xlarge 96 384 GB  |37500 Megabit EBS only $5.81 $0.06

D96as v5 96 256 GB 0GB $5.02 $0.05 m5.metal 96 384 GB |25 Gigabit EBS only $5.81 $0.06

D96ps v6 96 384GB |0GB $4.22 $0.04 m7i.metal-24xI 96 384 GB 37500 Megabit EBS only $6.10 $0.06

D96as v6 96 384 GB 0GB $5.25 $0.05 m7i.24xlarge 96 384 GB_ |37500 Megabit EBS only $6.10 $0.06

DC96as v6 96 384 GB 0GB $5.25 $0.05 mb5n.24xlarge 96 384 GB  |100 Gigabit EBS only $7.15 $0.07

D96s v5 96 384 GB 0GB $5.48 $0.06 m5n.metal 96 384 GB  |100 Gigabit EBS only $7.15 $0.07

D96s v6 96 384 GB 0GB $5.67 $0.06

D96as v7 96 384GB  |0GB $6.35 $0.07

EC96as v6 96 672 GB 0GB $6.64 $0.07

D128Is v6 128 256GB_|0GB $6.47 $0.05 méi.32xlarge [128 [512 6B [50000 Megabit [EBS only [$7.74 [$0.06

D128als v7 128 256GB_ 0GB $7.50 $0.06 m6i.metal [128 [512.68 [50000 Megabit |EBS only [s7.74 [s0.06

D128s v6 128 512 GB 0GB $7.43 $0.06

D128as v7 128 512 GB 0GB $8.34 $0.07

D192s v6 192 768 GB 0GB $11.15 $0.06 m8g.48xlarge 192 768 GB |50 Gigabit EBS only $10.86 $0.06
m8g.metal-48x| 192 768 GB |50 Gigabit EBS only $10.86 $0.06
m7i.48xlarge 192 768 GB  |50000 Megabit EBS only $12.20 $0.06
m7i.metal-48xI| 192 768 GB  |50000 Megabit EBS only $12.20 $0.06

» Each vendor has multiple instance options with unique technical parameters at varying levels of compute capacity

« Example range of pricing for a variety of compute capacity levels
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Cost Comparison — AWS vs. Azure

Instance Series vCPUs RAM Storage Price per Hours Cost per vCPU Instance Series vCPUs RAM Network Performance Storage Hourly Cost Cost per vCPU
t2.micro 1 1GiB Low to Moderate EBS only $0.02 $0.02
t2.small 1 2 GiB Low to Moderate EBS only $0.05 $0.05
mé6g.medium 1 4 GiB Up to 10 Gigabit EBS only $0.09 $0.09
t2.nano 1 0.5 GiB Low EBS only N/A

B2ts v2 2 1GB 0GB $0.04 $0.02 t3.nano 2 0.5GiB |Upto 5 Gigabit EBSonly  |$0.01 $0.01

B2ls v2 2 4GB 0GB $0.09 $0.05 t3.micro 2 1GiB Up to 5 Gigabit EBSonly  |$0.02 $0.01

D2Is v5 2 4GB 0GB $0.18 $0.09 t3.small 2 2 GiB Up to 5 Gigabit EBSonly  |$0.04 $0.02

D2s v5 2 8 GB 0GB $0.10 $0.05 t3.medium 2 4 GiB Up to 5 Gigabit EBS only $0.09 $0.04

DC2as v6 2 8 GB 0GB $0.15 $0.08 t2.medium 2 4 GiB Low to Moderate EBS only $0.09 $0.05

B2s v2 2 8GB 0GB $0.16 $0.08 még.large 2 8 GiB Up to 10 Gigabit EBS only $0.17 $0.09

D2s v4 2 8 GB 0GB $0.19 $0.10 t3.large 2 8 GiB Up to 5 Gigabit EBS only $0.17 $0.09

D2 v4 2 8 GB 0GB $0.19 $0.10 t2.large 2 8 GiB Low to Moderate EBS only $0.19 $0.09

D2 v5 2 8 GB 0GB $0.19 $0.10 m7i-flex.large 2 8 GiB Up to 12500 Megabit EBS only $0.21 $0.11

EC2as v6 2 16 GB 0GB $0.19 $0.10 mé6i.large 2 8 GiB Up to 12500 Megabit EBSonly  [$0.22 $0.11
m5.large 2 8 GiB Up to 10 Gigabit EBSonly [$0.22 $0.11
mé4.large 2 8 GiB Moderate EBSonly  |$0.22 $0.11
m7i.large 2 8 GiB Up to 12500 Megabit EBS only $0.23 $0.11

D4ls v5 4 8 GB 0GB $0.35 $0.09 mé6g.xlarge 4 16 GiB Up to 10 Gigabit EBS only $0.34 $0.09

B4ls v2 4 8 GB 0GB $0.29 $0.07 t3.xlarge 4 16 GiB Up to 5 Gigabit EBSonly  [$0.34 $0.09

D4s v5 4 16 GB 0GB $0.20 $0.05 t2.xlarge 4 16 GiB Moderate EBSonly  [$0.38 $0.09

DC4as v6 4 16GB  |0GB $0.30 $0.08 m7i-flex.xlarge 4 16 GiB |Up to 12500 Megabit EBSonly  |$0.43 $0.11

B4s v2 4 16GB  |0GB $0.32 $0.08 m5.xlarge 4 16 GiB_ |Up to 10 Gigabit EBSonly  |$0.43 $0.11

D4s v4 4 16 GB 0GB $0.39 $0.10 mé6i.xlarge 4 16 GiB Up to 12500 Megabit EBS only $0.43 $0.11

D4 v4 4 16 GB 0GB $0.39 $0.10 m4.xlarge 4 16 GiB High EBS only $0.45 $0.11

D4 v5 4 16 GB 0GB $0.39 $0.10 m7i.xlarge 4 16 GiB Up to 12500 Megabit EBS only $0.45 $0.11

EC4as v6 4 32GB 0GB $0.38 $0.10

D8ls v5 8 16 GB 0GB $0.70 $0.09 m6g.2xlarge 8 32GiB Up to 10 Gigabit EBSonly  |$0.68 $0.09

B8Is v2 8 16 GB 0GB $0.58 $0.07 t3.2xlarge 8 32 GiB Up to 5 Gigabit EBS only $0.68 $0.09

D8s v5 8 32 GB 0GB $0.40 $0.05 t2.2xlarge 8 32 GiB Moderate EBS only $0.76 $0.09

DC8as v6 8 32 GB 0GB $0.60 $0.08 m7i-flex.2xlarge 8 32 GiB Up to 12500 Megabit EBS only $0.86 $0.11

B8s v2 8 32 GB 0GB $0.64 $0.08 m6i.2xlarge 8 32 GiB Up to 12500 Megabit EBS only $0.86 $0.11

D8s v4 8 32GB 0GB $0.78 $0.10 mb5.2xlarge 8 32GiB Up to 10 Gigabit EBS only $0.86 $0.11

D8 v4 8 32 GB 0GB $0.78 $0.10 m4.2xlarge 8 32 GiB High EBS only $0.89 $0.11

D8 v5 8 32 GB 0GB $0.78 $0.10 m7i.2xlarge 8 32 GiB Up to 12500 Megabit EBS only $0.90 $0.11

EC8as vb6 8 64 GB 0GB $0.76 $0.09

Each vendor has multiple instance options with unique technical parameters at varying levels of compute capacity

Example range of pricing for a variety of compute capacity levels
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Instance Series vCPUs RAM Storage Price per Hours Cost per vCPU Instance Series vCPUs RAM Network Performance Storage Hourly Cost Cost per vCPU
B16ls v2 16 32 GB 0GB $1.11 $0.07 m6g.4xlarge 16 64 GiB Up to 10 Gigabit EBS only $1.37 $0.09
D16ls v5 16 32 GB 0GB $1.36 $0.09 m7i-flex.4xlarge 16 64 GiB Up to 12500 Megabit EBS only $1.72 $0.11
DC16as v6 16 64 GB 0GB $1.15 $0.07 m5.4xlarge 16 64 GiB Up to 10 Gigabit EBS only $1.72 $0.11
B16s v2 16 64 GB 0GB $1.23 $0.08 mé6i.4xlarge 16 64 GiB Up to 12500 Megabit EBS only $1.72 $0.11
D16 v5 16 64 GB 0GB $1.51 $0.09 m4.4xlarge 16 64 GiB High EBS only $1.78 $0.11
D16s v4 16 64 GB 0GB $1.51 $0.09 m7i.4xlarge 16 64 GiB Up to 12500 Megabit EBS only $1.81 $0.11
D16 v4 16 64 GB 0GB $1.51 $0.09
EC16as vb 16 128GB |0 GB $1.47 $0.09
D32nds v6 32 1GB 0GB $0.28 $0.01 m6g.8xlarge 32 128 GiB |12 Gigabit EBS only $2.74 $0.09
B32ls v2 32 64 GB 0GB $2.22 $0.07 m7i-flex.8xlarge 32 128 GiB |Up to 12500 Megabit EBS only $3.43 $0.11
D32Is v5 32 64 GB 0GB $2.72 $0.09 m5.8xlarge 32 128 GiB |10 Gigabit EBS only $3.44 $0.11
DC32as v6 32 128GB |0 GB $2.31 $0.07 m7i.8xlarge 32 128 GiB |12500 Megabit EBS only $3.61 $0.11
B32s v2 32 128GB |0GB $2.47 $0.08
D32s v4 32 128GB |0GB $3.02 $0.09
D32 v4 32 128GB |0 GB $3.02 $0.09
D32 v5 32 128GB |0 GB $3.02 $0.09
EC32as v6 32 192GB |0GB $2.95 $0.09
D48ls v5 48 96 GB 0GB $4.08 $0.09 m6g.12xlarge 48 192 GiB |20 Gigabit EBSonly  [$4.11 $0.09
DC48as v6 48 192GB |0GB $3.46 $0.07 m7i-flex.12xlarge 48 192 GiB |Up to 18750 Megabit EBS only $5.15 $0.11
D48 v5 48 192GB |0GB $4.52 $0.09 m5.12xlarge 48 192 GiB |10 Gigabit EBS only $5.16 $0.11
DA48s v4 48 192GB |0GB $4.53 $0.09 m6i.12xlarge 48 192 GiB  [18750 Megabit EBS only $5.16 $0.11
D48 v4 48 192GB |0GB $4.53 $0.09 m7i.12xlarge 48 192 GiB  [18750 Megabit EBS only $5.42 $0.11
EC48as v6 48 256 GB (0GB $4.42 $0.09
D64ls v5 64 128 GB |0GB $5.44 $0.09 m6g.16xlarge 64 256 GiB |25 Gigabit EBSonly  [$5.48 $0.09
DC64as v6 64 256 GB [0 GB $4.62 $0.07 még.metal 64 256 GiB |25 Gigabit EBS only $5.48 $0.09
D64 v5 64 256 GB |0GB $6.03 $0.09 m7i-flex.16xlarge 64 256 GiB  [Up to 25000 Megabit EBS only $6.86 $0.11
D64s v4 64 256 GB (0GB $6.03 $0.09 m6i.16xlarge 64 256 GiB  |25000 Megabit EBS only $6.88 $0.11
D64 v4 64 256 GB (0GB $6.03 $0.09 mb5.16xlarge 64 256 GiB |20 Gigabit EBS only $6.88 $0.11
EC64as v6 64 384GB (0GB $5.89 $0.09 m4.16xlarge 64 256 GiB |20 Gigabit EBS only $7.14 $0.11
m7i.16xlarge 64 256 GiB  |25000 Megabit EBS only $7.23 $0.11
D96ls v5 96 192GB |0GB $8.16 $0.09 mb5.24xlarge 96 384 GiB |25 Gigabit EBS only $10.32 $0.11
DC96as v6 96 384GB [0GB $6.93 $0.07 m6i.24xlarge 96 384 GiB  [37500 Megabit EBS only $10.32 $0.11
D96 v5 96 384GB (0GB $9.05 $0.09 m5.metal 96 384 GiB |25 Gigabit EBS only $10.32 $0.11
EC96as v6 96 672GB (0GB $8.84 $0.09 m7i.metal-24xI 96 384 GiB |37500 Megabit EBS only $10.84 $0.11
m7i.24xlarge 96 384 GiB (37500 Megabit EBS only $10.84 $0.11
mé6i.32xlarge 128 512 GiB |50000 Megabit EBSonly [$13.76 $0.11
m6i.metal 128 512 GiB |50000 Megabit EBSonly |$13.76 $0.11
m7i.48xlarge 192 768 GiB  |50000 Megabit EBS only $21.68 $0.11
m7i.metal-48xI 192 768 GiB  [50000 Megabit EBS only $21.68 $0.11

* Each vendor has multiple instance options with unique technical parameters at varying levels of compute capacity

+ Example range of pricing for a variety of compute capacity levels
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Azure: US Nat East
Instance Series |vCPUs |RAM |Storage |Price per Hours |Cost per vCPU Instance Series Network Performance Storage Hourly Cost Cost per vCPU
t2.micro 1 1GB Low to Moderate EBS only $0.02 $0.02
t2.small 1 2GB Low to Moderate EBS only $0.05 $0.05
mé6g.medium 1 4GB Up to 10 Gigabit EBS only $0.09 $0.09
B2ts v2 2 1GB 0GB $0.04 $0.02 t3.nano 2 0.5GB Up to 5 Gigabit EBS only $0.01 $0.01
B2ls v2 2 4GB 0GB $0.10 $0.05 t3.micro 2 1GB Up to 5 Gigabit EBS only $0.02 $0.01
D2Is v5 2 4GB 0GB $0.18 $0.09 t3.small 2 2 GB Up to 5 Gigabit EBS only $0.05 $0.02
D2s v5 2 8 GB 0GB $0.11 $0.06 t3.medium 2 4GB Up to 5 Gigabit EBS only $0.09 $0.05
EC2as v6 2 16 GB 0GB $0.20 $0.10 t2.medium 2 4GB Low to Moderate EBS only $0.10 $0.05
még.large 2 8 GB Up to 10 Gigabit EBS only $0.18 $0.09
t3.large 2 8GB Up to 5 Gigabit EBS only $0.18 $0.09
t2.large 2 8 GB Low to Moderate EBS only $0.20 $0.10
m7i-flex.large 2 8 GB Up to 12500 Megabit EBS only $0.22 $0.11
mb5.large 2 8 GB Up to 10 Gigabit EBS only $0.23 $0.11
méi.large 2 8 GB Up to 12500 Megabit EBS only $0.23 $0.11
md4.large 2 8 GB Moderate EBS only $0.24 $0.12
m7i.large 2 8 GB Up to 12500 Megabit EBS only $0.24 $0.12
B4ls v2 4 8GB 0GB $0.30 $0.08 m6g.xlarge 4 16 GB Up to 10 Gigabit EBS only $0.36 $0.09
DAls v5 4 8 GB 0GB $0.37 $0.09 t3.xlarge 4 16 GB Up to 5 Gigabit EBS only $0.36 $0.09
DC4as v6 4 16 GB 0GB $0.31 $0.08 t2.xlarge 4 16 GB Moderate EBS only $0.40 $0.10
B4s v2 4 16 GB 0GB $0.33 $0.08 m7i-flex.xlarge 4 16 GB Up to 12500 Megabit EBS only $0.45 $0.11
D4s v4 4 16 GB 0GB $0.41 $0.10 mb5.xlarge 4 16 GB Up to 10 Gigabit EBS only $0.45 $0.11
D4 v4 4 16 GB 0GB $0.41 $0.10 mé6i.xlarge 4 16 GB Up to 12500 Megabit EBS only $0.45 $0.11
D4 v5 4 16 GB 0GB $0.41 $0.10 m4.xlarge 4 16 GB High EBS only $0.47 $0.12
EC4as v6 4 32 GB 0GB $0.39 $0.10 m7i.xlarge 4 16 GB Up to 12500 Megabit EBS only $0.47 $0.12
B8ls v2 8 16 GB 0GB $0.60 $0.08 m6g.2xlarge 8 32GB Up to 10 Gigabit EBS only $0.72 $0.09
D8ls v5 8 16 GB 0GB $0.73 $0.09 t3.2xlarge 8 32GB Up to 5 Gigabit EBS only $0.72 $0.09
DC8as v6 8 32GB 0GB $0.62 $0.08 t2.2xlarge 8 32GB Moderate EBS only $0.80 $0.10
B8s v2 8 32 GB 0GB $0.67 $0.08 m7i-flex.2xlarge 8 32 GB Up to 12500 Megabit EBS only $0.90 $0.11
D8 v5 8 32GB 0GB $0.81 $0.10 mb5.2xlarge 8 32GB Up to 10 Gigabit EBS only $0.90 $0.11
D8s v4 8 32GB 0GB $0.81 $0.10 m6i.2xlarge 8 32GB Up to 12500 Megabit EBS only $0.90 $0.11
D8 v4 8 32GB 0GB $0.81 $0.10 m4.2xlarge 8 32GB High EBS only $0.94 $0.12
EC8as v6 8 64 GB 0GB $0.78 $0.10 m7i.2xlarge 8 32 GB Up to 12500 Megabit EBS only $0.95 $0.12
B16ls v2 16 32GB 0GB $1.16 $0.07 m6g.4xlarge 16 64 GB Up to 10 Gigabit EBS only $1.44 $0.09
D16ls v5 16 32GB 0GB $1.42 $0.09 m7i-flex.4xlarge 16 64 GB Up to 12500 Megabit EBS only $1.80 $0.11
DC16as v6 16 64 GB 0GB $1.18 $0.07 méi.4xlarge 16 64 GB Up to 12500 Megabit EBS only $1.80 $0.11
B16s v2 16 64 GB 0GB $1.29 $0.08 m5.4xlarge 16 64 GB Up to 10 Gigabit EBS only $1.80 $0.11
D16s v4 16 64 GB 0GB $1.58 $0.10 m4.4xlarge 16 64 GB High EBS only $1.88 $0.12
D16 v4 16 64 GB 0GB $1.58 $0.10 m7i.4xlarge 16 64 GB Up to 12500 Megabit EBS only $1.89 $0.12
D16 v5 16 64 GB 0GB $1.58 $0.10
EC16as v6 16 128GB [0 GB $1.51 $0.09

* Each vendor has multiple instance options with unique technical parameters at varying levels of compute capacity

+ Example range of pricing for a variety of compute capacity levels
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Cost Comparison — AWS vs. Azure

{ The Sum of Quality}
Azure: US Nat East
Instance Series vCPUs RAM Storage Price per Hours Cost per vCPU Instance Series vCPUs RAM Network Performance Storage Hourly Cost Cost per vCPU
D32ls v6 32 64 GB 0GB $1.65 $0.05 m6g.8xlarge 32 128 GB |12 Gigabit EBS only $2.88 $0.09
B32Is v2 32 64 GB 0GB $2.31 $0.07 m7i-flex.8xlarge 32 128 GB Up to 12500 Megabit EBS only $3.59 $0.11
D32Is v5 32 64 GB 0GB $2.84 $0.09 m6i.8xlarge 32 128 GB 12500 Megabit EBS only $3.60 $0.11
DC32as v6 32 128GB |0 GB $2.37 $0.07 m5.8xlarge 32 128 GB |10 Gigabit EBS only $3.60 $0.11
B32sv2 32 128 GB |0 GB $2.57 $0.08 m7i.8xlarge 32 128 GB  |12500 Megabit EBS only $3.78 $0.12
D32sv4 32 128GB |0GB $3.17 $0.10
D32 v4 32 128GB |0GB $3.17 $0.10
D32 v5 32 128 GB |0GB $3.17 $0.10
EC32as v6 32 192GB |0GB $3.02 $0.09
D48Is v5 48 192GB |0GB $4.26 $0.09 m6g.12xlarge 48 192 GB 20 Gigabit EBS only $4.32 $0.09
D48as v7 48 192GB [0GB $3.18 $0.07 m?7i-flex.12xlarge 48 192 GB  |Up to 18750 Megabit EBS only $5.39 $0.11
DC48as v6 48 192GB |0GB $3.55 $0.07 m6i.12xlarge 48 192 GB  |18750 Megabit EBS only $5.40 $0.11
D48s v4 48 192GB (0GB $4.74 $0.10 m5.12xlarge 48 192 GB 10 Gigabit EBS only $5.40 $0.11
D48 v4 48 192GB |0GB $4.74 $0.10 m7i.12xlarge 48 192 GB 18750 Megabit EBS only $5.67 $0.12
EC48as v6 438 256 GB (0GB $4.54 $0.09
D64ls v5 64 256 GB [0 GB $5.69 $0.09 m6g.metal 64 256 GB 25 Gigabit EBS only $5.76 $0.09
D64as v7 64 256 GB |0GB $4.23 $0.07 m6g.16xlarge 64 256 GB 25 Gigabit EBS only $5.76 $0.09
DC64as v6 64 256GB |0GB $4.74 $0.07 m7i-flex.16xlarge 64 256 GB  [Up to 25000 Megabit EBS only $7.19 $0.11
D64s v4 64 256 GB [0 GB $6.34 $0.10 m6i.16xlarge 64 256 GB 25000 Megabit EBS only $7.20 $0.11
D64 v4 64 256 GB |0GB $6.34 $0.10 m5.16xlarge 64 256 GB 20 Gigabit EBS only $7.20 $0.11
D64 v5 64 256 GB |0GB $6.34 $0.10 m4.16xlarge 64 256 GB 20 Gigabit EBS only $7.52 $0.12
EC64as v6 64 384GB |0GB $4.42 $0.07 m7i.16xlarge 64 256 GB (25000 Megabit EBS only $7.56 $0.12
D96ls v6 96 192GB |0GB $4.94 $0.05 m5.metal 96 384 GB 25 Gigabit EBS only $10.81 $0.11
D96as v7 96 384GB [0GB $6.35 $0.07 m5.24xlarge 96 384 GB |25 Gigabit EBS only $10.81 $0.11
DC96as v6 96 384GB |0GB $7.10 $0.07 m6i.24xlarge 96 384 GB 37500 Megabit EBS only $10.81 $0.11
EC96ias v5 96 672GB (0GB $0.83 $0.01 m7i.metal-24xl 96 384 GB 37500 Megabit EBS only $11.35 $0.12
m7i.24xlarge 96 384 GB [37500 Megabit EBS only $11.35 $0.12
m6i.metal 128 512 GB 50000 Megabit EBS only $14.41 $0.11
mé6i.32xlarge 128 512 GB 50000 Megabit EBS only $14.41 $0.11
m7i.metal-48xI 192 768 GB 50000 Megabit EBS only $22.69 $0.12
m7i.48xlarge 192 768 GB  [50000 Megabit EBS only $22.69 $0.12

» Each vendor has multiple instance options with unique technical parameters at varying levels of compute capacity

« Example range of pricing for a variety of compute capacity levels
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{ The Sum of Quality}

Metric Azure AWS
Total Instances 146 105
Min Hourly Cost/vCPU $0.009 $0.002
Max Hourly Cost/vCPU $0.072  [S0.075
Average Hourly Cost/vCPU $0.053  [S0.052
Median Hourly Cost/vCPU $0.055  [S0.057
Std Dev $0.010 $0.017
Metric Azure AWS
Total Instances 61 63
Min Hourly Cost/vCPU $0.009 $0.005
Max Hourly Cost/vCPU $0.097 $0.113
Average Hourly Cost/vCPU $0.082 $0.095
Median Hourly Cost/vCPU $0.088 $0.108
Std Dev $0.018 $0.026
Top Secret - General Purpose
Metric Azure AWS
Total Instances 55 64
Min Hourly Cost/vCPU $0.021 $0.006
Max Hourly Cost/vCPU $0.102 $0.118
Average Hourly Cost/vCPU $0.086 $S0.100
Median Hourly Cost/vCPU $0.092 $S0.113
Std Dev $0.016 $0.027

» Each vendor has multiple instance options with unique technical parameters at varying levels of compute capacity

» Overall pricing deltas seem negligible
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t2.micro
t2.small
mbg.medium
t3.nano 000671 00107 0.0113 F5.4% B5.2% 5.6%
t3.micro 0.0122 0.0214 0.0226| 75.4% B85 2% 5.6%6
t3.small 0.0244 0.0428 0.0452 F5.4% B5.2%6 5.6%%
t3.medium 0.D4BH| 00856 0.0904 F5.4% B5.2% 5.6%
t2.medium 00944 0.1 5.9%
mbg.large D.0968 01711 0.18| F6. 8% B6.0%6 5.2%
t3.large 00976 01712 01808 F5.4% B5_ 2% 5.6%
t2.large D.188R 0.2 5.9%
m7i-flex.large 0.1207 0.23145 0.22455 FIT% B6.0% 4.7%
m5.large 0.121 0.215 0.22512 FF.T% B6.0% 4.7%
mbi.large 0.121 0.215 0.22512 FI % B6.0% 4.7%
m4.large 0.223 0.235)| 5.45%
m7i.large 0.12705( 0.22579 0.23637 FFT% B6.0%6 4.7%
mbg.xlarge 0.1936 0.3422 0.3601 Fo.B% B6.0% 5.2%
t3.xlarge 0.1952 0.3424 0.3616| F5.4% B5.2% 5.6%
t2.xlarge 03776 0.4 5.9%
m7i-flex.xlarge 0.2414 01429 0.44971] FI % B6.0%6 4.7%
m5.xlarge 0.242 0.43 0._as5024 FIT% B6.0% 4.7%
mbi.xlarge 0.242 0.43 0.45024 FFT% B6.0% 4.7%
m4.xlarge 0.496 0.a7| 5.4%
m7i.xlarge 0.2541| 0.45158 D.47275 F7.T% B86.0% 4.7%
mbg. 2xlarge D.3872 D684 0.7203 F6.B% B6.0%6 5.2%
3. 2xlarge 0_3904 06848 0.7232| F5.4% B5.2% 5.6%
2 2xlarge _ 07552 D8 5.9%
m7i-flex. 2xlarge D_A828 D858 D.B9822 FFT% B6.0%% 4.7%
mS.2xlarge 0.484 0.86 0.90048 FFT% B6.0%6 A4.7%
mbi.2xlarge 0484 0.86 0.9004a8 FI. TN B6.0%% 4.7%
m4.2xlarge o893 oo I 00000 s.as
m7i.2xlarge 0.5082| 090316 0.9455/ FFT% B6.0% 4.7%
mbg. 4xlarge 0D_77aa 1_3688 14407 Fo_8% B6_0%% 5_3%
m7i-flex.4xlarge D.9656 1.716 1.79615 FI.TH% B6.0%% 4.7%
mbi.dxlarge 0968 1.72 1.B0096 FF.I% B6.0%% 4.7%
m5.4xlarge 0. 96HE| 172 1.80096 FI. TN B6_0% 4. 7%
mA.axarge 1izza] 1= 000 5%
m7i.4xlarge 1.0164 180632 1.891 T I% BO6.0%% 4.7%
mbg.8xlarge 1.5488 27376 2_8B1S)| F6_B% B6_0% 5.3%
m7i-flex.8xlarge 1.9312 3.432 3.59291 FF.T% B6.0% 4.7%
mbi.8xlarge 1.936| 3.60192
mS.8xlarge 1.936] 3.449 3.60192 FIT% B6.0% 4.7%
m7i.8xlarge 2.0328| 3.61264 3. 78201 FF.T% B6.0% 4.7%
mbg.12xlarge 2.3232 4.1064 4.3223 F6.B% B6.0%6 5.3%
m7i-flex. 12xlarge 2 _BO6H 5.148 5.38937 FFI% B6.0%6 4.7%
mb6i.12xlarge 2.904 5.16 5.40288 FF.T% B6.0% 4.7%
m5.12xlarge 2.904 5.16 5.40288 FFT% B6.0%6 4.7%
m7i.12xlarge 3.0992| 541896 567302 FFT% B6.0%6 4.7%
még.metal 3. 0976 54752 5763 F6_B% B6.0% 5.3%
mbg. 16xlarge 3. 0976 54752 5763 F6_ 8% B6.0% 5.3%%
m7i-flex. 16xlarge 3. 8624 6864 F.ABSE3 FFT% B6.0%6 4.7%
mb6i.16xlarge A BTF2 TN B6.0% 4.7%
mb5.16xlarge 3 B72 FI.T% B6_0%% 4.7%
m4_l16xlarge 5.45%
m7i.16xlarge 4 D656 FI. TN B6_0% 4 7%
m5.metal 5.808 F7T% 86.0%% 4.7%
m5._24axlarge 5_B08 FI % B6_.0%% 4. 7%
mbi.24axlarge 5_BD8| FI. TN B6_0% 4 7%
m7i.metal-24xl 6.0984 FF.T% B6.0% 4.7%
m7i.24xlarge 6.0984 FIT% B6.0% 4.7%
mb6i.metal F.744 F7T% 86.0% 4.7%
mbi.32xlarge F.Faa FF % B6.0%% 4. 7%
m7i.metal-48xl B6.0% 4.7%
s o
85.9% 5.

C services, inc

{ The Sum of Quality}
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Bonus Observations — Viuitipiiers 3, 15)

{ The Sum of Quality}

B2tsv2 0.033 004 0011 25%
B2lsv2 0062 0.0m] 0.0%5 26.8% a4%
D2Isv5 010s| 0176 0184 67.6% 45%
EC2as v6 0.144 019 0195 310% 26%
Balsv2 0184 0788 03 56.5% a2%
D4lsv5 0209 0352 0367 68.4% 43%
DC4as v6 0.3 03 0308 30.4% 27%
B4sv2 0.202 032 03n 58.4% 41%
D4s v4 024  o3ss 0.406 61.7% 26%
D4 v4 024 o388 0406 617% 46%
o oace I aon
EC4as v6 0.288 038 03%9 31.9% 35.1% 24%
B8lsv2 0369  0.577 0,601 56.4% 62.9% 42%
D8ls v5 0a19] o703 0734 67.8% 752% a4%
DC8as v6 0.46 06 0615 30.4% 337% 25%
B8s 2 0a0a] 0.39 0.667 582% 65.1% 24%
77 T | S
D8s v4 oar9|  o07r] 0813 62.2% 69.9% 26%
D8 v4 0479|0777 0813 62.2% 69.7% 46%
EC8as v6 0576] 0.759 0 31.8% 352% 26%
B16lsv2 0.601] 1.108 115 60.3% 67.3% 43%
D16ls v5 0.791] 1.361 1471 2.1% 796% a4%
DC16asv6 0.874 1154 1184 32.0% 35.5% 26%
B16sv2 0.763 1733 1287 61.6% 68.7% 24%
D16sv4 0.913] 1.509 1579 65.3% T2.9% 26%
D16v4 0913 1.509 1579 65.3% 729% 46%
D16v5 1.508 1579 7%
EC16asv6 1106 1.473 1512 332% 367%| 2.6%
D32ls v6 1648 1648

B32lsv2 1383 2215 2311 60.2% 67.1% 43%
D32ls v5 1582 2m1 281 72.0% 79.9% a5%
DC32asv6 1748] 2309 2368 321% 35.5% 26%
B32sv2 15%6]  2.465 2574 615% 68.7% 44%
D32sv4 1825  3.018 3168 65.3% 736% 5.1%
D32v4 1825 3016 31169 65.3% 736% 5.1%
D32v5 3.016 31169 5.1%
EC32asv6 2217 2.047 3024 332% 36.9% 26%
D48ls v5 2373  a082 4264 72.0% 79.7% 45%
D48as v/ 3.175) 3175

DC48asv6 2623 3.964 3552 321% 35.4% 25%
D48sv4 2738 asis a7y 65.3% 73.0% ar%
D43 v 2738 a5 ar 65.3% 730% )
EC48asv6 3318 442 4535 332% 36.7% 26%
D641s v5 3164  5.043 5.686 72.0% 79.7% 45%
DC64as v6 3407 4619 4736 321% 35.4% 25%
D64s v 3651 6.084 6.339 65.3% 736% 5.1%
D64vA 736% 5.1%
D645 5.1%
EC64asv6 36.7% 26%
D96ls v5 79.9% a5%
D365 7%
DC9Bas v6 35.4% 26%
EC96as v6 33.2% 36.7% 2.6%

52.4% 58.4% 0% 31




Bonus Observations — Muitiplier (Frovider) .Al'iC a0 "”e'A‘“’N”Ii‘-%‘SCH

{ The Sum of Quality}

Hourly Cost = (0.001699 * vCPU + 0.01433 * RAM) * (1 + 0.05905 * Provider)

*(1+ * Secret) * (1 + * Top Secret)

-( |

Equation Custom NonlLinear

Error Term Multiplicative

Minimization f . A
Method | Modified Marquadt |

RMS % Error 31.33%

CV based on SE 39.65%

Adjusted R- i |

0,
Squared L 91.18% )

» Provider Multiplier +/- 6% across all Enclaves

» Enclave Multiplier in line with Scaling Factors for Secret, Top Secret



 Technical Parameters

Cloud Infrastructure Requirements are fundamentally no different than on-premise
infrastructure technical specifications

Engineering IPTs should be able to identify technical requirements based on software
requirements, number of users, etc.

On-premise system technical specifications and BOMs can be leveraged as a starting point
or Cross Check as needed

Major cost drivers are compute (vCPU) and storage (GB, TB) requirements
Best Practice — Collect Tech Data to scale future actuals (Daily Active Users)

* Pricing Models

Specific Pricing Models for AWS, Azure, Google, etc. are available through JWCC and
accessible with a NIPR account

Instances with similar technical parameters (vCPUs, RAM) can be compared across vendors;
however, additional technical details are associated with the underlying hardware utilized
by each vendor

Existing models such as NRO CCM continue to be extremely relevant and easy to use for
estimate

 Bonus Observations

Multiplier for Provider
Updated Multiplier for Secret, Top Secret Enclaves
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