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Sizing / Capacity Modeling in the cloud – 
why?



Sizing / Capacity Modeling in the cloud – why?
Stakeholder

Nowadays, software is often deployed in the cloud. You may ask yourself why sizing 
in the cloud is required at all. Customers usually subscribe for specific cloud 
offerings and in general they are not interested to know how many instances they 
need or how much memory they have to allocate.

But sizing directly impacts the pricing calculation.  

There are several stakeholders who need to perform a Capacity Modeling:
• SAP is developing and operating an SAP BTP application for its customers
• You are a Partner and are developing and operating an SAP BTP application 

for your customer
• You are Company and are developing and operating an SAP BTP application 

for your internal users



Sizing / Capacity Modeling in the cloud – why?
PaaS - SaaS

PaaS: Develop and Operate a BTP application

 

SaaS: Sell a BTP application

 

“External” Sizing:

How much should I buy?

“Internal” Sizing:

How much does it cost?



Sizing / Capacity Modeling in the cloud – why?
Roles

Target: Determine the capacity required by an application within the customer's 
business context.

• Product Owners need information of the operation costs per user, per service 
call, etc. for the TCO calculations (respectively license costs 
prediction/Floorplan Price).
Please consider the costs associated with the resource consumption of your 
application and used SAP BTP services early e.g., in your architectural 
decisions. Only with a competitive floor price will an application be bought by 
customers.

• DevOps requires a model/procedure to predict and provision the resource 
consumption of the solution based on a reasonable number of input 
parameters and assumptions. 



Sizing is essential: The Cost Optimization Process

• Step 1: Design for Cost Efficiency starts off with 
considering and minimizing cost during your 
application’s design and redesigns. Cost 
depends on the size of your application and the 
resources it uses. Therefore, the result of 

• Step 2: Size Your System is an input to 

• Step 3: Calculate TCO and Floor Price. 

• Step 4: Monitor Cost prompts you to regularly 
review charged costs and the resource 
utilization of reserved instances and service 
plans you pay for and to look out for underused 
capacity. Finally, 

• Step 5: Optimize Cost recommends cost 
reduction measures that should be applied 
during the operation of your application.



Resource capacity model

Determine the capacity required by an application within the customer's business context 

(e.g., compute, memory, storage) based on measurements

❑ Expected monthly service usage by typical customer

❑ Measured resource consumption of service execution + Buffer

Costs

Determine the costs for the required capacities for the 

floor price

❑ Expected monthly infrastructure cost per tier for a 

typical customer

Verify resource capacity model with productive cost distribution and provisioned 

capacities 

❑ Real monthly infrastructure cost for a typical customer

❑ Review the resource utilization 

❑ Monitor the operations cost of your workloads regularly

❑ Adopt Metering

Operations

❑ Predict and plan for the resource consumption of 

the solution. 

Re-calculation of infrastructure 

costs/ 

Capacity Management: “Right-size” 

your infrastructure 

Sizing is essential: The Cost Optimization Process

2: Size your system

3: Calculate Floorprice

5: Optimize Costs

4: Monitor costs

1 12 750000 4 750000 750000 1 Standard Tenant 220 0,285 1 Standard Plan 843

2 24 1500000 8 1500000 1500000 1 Standard Tenant 440 0,57 1 Standard Plan 843

3 36 2250000 12 2250000 2250000 1 Standard Tenant 660 0,855 1 Standard Plan 1252

4 48 3000000 16 3000000 3000000 1 Standard Tenant 880 1,14 1 Standard Plan 1252
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Architecture of an SAP BTP application 



Connectivity Service

Capacity Unit: #requests
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How to do Application 

Sizing / Capacity Modeling 

that fits to the capacity units 

of the service provider?

How to ensure that the 

selected infrastructure 

meets the requirements of 

the application?



How to ensure that the selected 
infrastructure meets the requirements of the 
application?



General purpose instances provide a balance of 

compute, memory and networking resources, 

and can be used for a variety of diverse 

workloads. These instances are ideal for 

applications that use these resources in equal 

proportions such as web servers and code 

repositories.

M5 instances are the latest generation of 

General Purpose Instances powered by Intel 

Xeon® Platinum 8175M processors. This family 

provides a balance of compute, memory, and 

network resources, and is a good choice for 

many applications.

General purpose VM sizes provide balanced CPU-

to-memory ratio. Ideal for testing and 

development, small to medium databases, and 

low to medium traffic web servers. This article 

provides information about the offerings for 

general purpose computing.

The Dv3-series run on the 3rd Generation Intel® 

Xeon® Platinum 8370C (Ice Lake), Intel® Xeon® 

Platinum 8272CL (Cascade Lake), Intel® Xeon® 

8171M 2.1GHz (Skylake), Intel® Xeon® E5-2673 

v4 2.3 GHz (Broadwell), or the Intel® Xeon® E5-

2673 v3 2.4 GHz (Haswell) processors in a hyper-

threaded configuration, providing a better value 

proposition for most general purpose workloads. 

The general-purpose machine family has the 

best price-performance with the most flexible 

vCPU to memory ratios, and provides features 

that target most standard and cloud-native 

workloads.

The N2 machine series has flexible sizing 

between 2 to 128 vCPUs and 0.5 to 8 GB of 

memory per vCPU. Machine types in this series 

run on the following processors:

•Ice Lake

•Cascade Lake

You can find more details about these two 

processors on the CPU platforms page.

Amazon EC2 Instance Types GCP Machine familiesAzure Machine families

https://aws.amazon.com/ec2/instance-types/m5/
https://cloud.google.com/compute/docs/cpu-platforms#intel_cpu_processors
https://aws.amazon.com/ec2/instance-types/
https://cloud.google.com/compute/docs/machine-types
https://docs.microsoft.com/en-us/azure/virtual-machines/sizes


How to do: Application Sizing / Capacity 
Modeling that fits to the capacity units of 
the service provider?



„CAPACITY UNIT” AND SIZING

• The Capacity Unit is a unified metric, used to organize the pricing of different applications and 
services. The semantic of a Capacity Unit with each application or service is different.

• The need to build a bridge between Capacity Unit and hardware sizing comes from the fact that 
the hardware resources which are used at runtime, should be known, and included in the license 
cost of the application/service-specific Capacity Unit.

• It is the task of the service and application, which will use a specific service, to calculate how 
many Capacity Units will be sufficient for running their target customer load.

• This means that these applications and services should provide sizing result in the corresponding 
metric of the service.

• For example, the Capacity Unit of “Cloud Foundry Runtime” service is sold per “GB Memory”, the 
Capacity Unit for “Destination Service” is “1 API Call”, the Capacity Unit for “Connectivity Service” 
is “1 request”, the Capacity Unit of “Identity Authentication Service” is “1 log on”, and so on. 



SAP credits SAP capacity unit



SAP Discovery Center

https://discovery-center.cloud.sap/viewServices?provider=all&regions=all


Example: Cloud Foundry Runtime

The “Cloud Foundry Runtime” service or the Kyma Runtime on its own cannot 
provide sizing because it does not have any business scenarios on its own. 

It is the task of the service and application, which will run on “Cloud Foundry 
Runtime”, to calculate how many “Cloud Foundry Runtime” Capacity Units will be 
sufficient for running their target customer load.

This means that these applications and services should provide sizing result in 
metric “Cloud Foundry Runtime Capacity Units”.



Example: Cloud Foundry Runtime

Metering



Example: HANA Cloud Service

Similar is the case with “HANA Cloud Service” – here, again the applications and 
services, which will use it, must define the most typical and frequently used 
business processes, and prepare sizing.

• This sizing will be used to determine how many “HANA Cloud Service Capacity 
Units” will be required to run the expected customer load. 

• Unlike the pure [GB] unit of “Cloud Foundry Runtime”, the capacity unit, 
called “Capacity Unit” of HANA Cloud Service is a combination of required 
vCPU and Memory. 

• To determine number of “Capacity Units” of the HANA cloud service use the 
SAP HANA Cloud Capacity Unit Estimator (ondemand.com) .

https://hcsizingestimator.cfapps.eu10.hana.ondemand.com/


Example: HANA Cloud Service

Metering



SAP HANA Cloud Capacity Unit Estimator

SAP HANA Cloud Capacity Unit Estimator is a tool to calculate the required capacity 
units for HANA based on the capacity model.

https://hcsizingestimator.cfapps.eu10.hana.ondemand.com/
https://hcsizingestimator.cfapps.eu10.hana.ondemand.com/


Kyma Runtime Estimator

Kyma Runtime Estimator is a tool to calculate the required capacity units for Kyma 
based on the capacity model.

https://estimator-don4txf2p3.dispatcher.ap1.hana.ondemand.com/index.html


Sizing BTP applications

The following steps are required to come to an initial capacity model. 

1. Description of the main business functions

2. Description of the architecture

3. Description of the underlaying business processes

4. Description of the setup of the Single user/ load test and the test results
The tests must be structured in such a way that they match the pricing tier 
(e.g. user, transaction, document, record,…).
Ultimately, the question is how high are the infrastructure costs per pricing 
tier.
This is a different focus compared to scalability tests that prove linearity.



Sizing SAP BTP applications

5. Usually, the SAP BTP applications and 
services have multiple references to 
other applications and services, and 
they reuse them at runtime.
Provide a capacity model, for the target 
customer load, for the used services of 
the three main blocks:

• Runtime

• Business services (If possible, 
measure the usage of the business 
services during the tests. Otherwise 
do assumptions and an educated 
guess by reviewing your architecture)

• Persistency services



Two Options for Sizing SAP BTP applications

A BTP application needs to deliver sizing results in capacity units for all 
the used services based on either single user tests and or multiuser load 
tests.

Sizing approach: Single user tests

Sizing test cases should be defined for each of the sizing-relevant business 
processes. Different values of the input parameters should be used to 
analyze the dependence of resource consumption on concrete usage.

The best practice is to measure the sizing KPIs while executing the sizing 
scenario with single user for creating a mathematical sizing model. 

Sizing approach: Load tests

The sizing approach is based on load test results, to create a sizing 
formula/capacity model describing how much throughput can be achieved 
with an application instance with the tested memory configuration. 

Sizing results are verified by scaling out: Instantiate a second instance with 
same size and verify whether twice as much throughput with acceptable 
response time can be achieved.



Options for Sizing SAP BTP applications – Single User Test

Option number one is the sizing approach based on single user tests. It comprises 
the following steps:

• Proven linearity via separate load tests as precondition 
• Scenario definition
• Single user tests to measure resource consumption metrics per user 

interaction step (UIS)
• The tests must be structured in such a way that they match the pricing tier. 

Ultimately, the question is how high are the infrastructure costs per pricing 
tier.

• Sizing formula/capacity model creation → mathematical model (extrapolation 
based on single user measurement)

• Verification of mathematical model with load test for a reduced set of 
scenarios



Options for Sizing SAP BTP applications – Load Tests

The load test sizing approach comprises the following steps.

• Scenario definition

• Multiuser tests for measuring the achievable throughput of an application 
instance with a defined memory configuration and number of vCPU 

• Multiuser test to validate linearity and scalability and sizing/capacity model

• The tests must be structured in such a way that they match the pricing tier. 
Ultimately, the question is how high are the infrastructure costs per pricing 
tier.

• Sizing formula/capacity model creation based on load test results and 
applying scale out factor



Guidance on How to Size CPU and Memory
Preconditions

To follow the guidance, the following preconditions must be fulfilled:

• A representative error-free test scenario is identified

• Some experience with running load tests with the load test tool of your choice 
is available

• A load test script simulating the test scenario is in place

• Monitorability of simulated throughput and request response time is available

• Monitorability of memory consumption & CPU utilization for all components 
(e.g., compute node, persistence) of the application instance under test is 
available



Guidance on How to Size CPU and Memory

Collect throughput, response time, CPU utilization and memory consumption 
metrics for the test.



Guidance on How to Size CPU and Memory

Identify the limiting resource: is your application CPU or memory bound? If your 
application does not hit the CPU or memory limit (e.g., due to IO bottlenecks or wait 
situations) you cannot continue with sizing. Find and solve the bottleneck first.



Guidance on How to Size CPU and Memory

Based on the results, create a sizing formula/capacity model 
describing how much throughput can be achieved with an application 
instance with the tested memory configuration.



Guidance on How to Size CPU and Memory

Verify the sizing by scaling out. Instantiate a second instance with same 
size and verify whether twice as much throughput with acceptable response time 
can be achieved. If yes, you're done. If not, stop here, solve the issue and run the 
test again.

4GB App. 

Instance

4GB App. 

Instance

4GB App. 

Instance

10 requests / sec 

20 requests / sec 

Scale Out



Central services

In case the application instance to be sized is using central services provided e.g., by 
SAP BTP, identify those who do not scale elastically.

Choose from the existing service plans of the central service, so that the selection 
allows your application to scale well. In other words, make sure that the scalability of 
the application to be sized is not limited by the capacity of used central services.

Monitor while running the sizing tests the usage of central services as well.

In your final sizing guide add a table allowing to map the throughput level 
of application to be sized to the required service plan of the used central services.

Requests / sec Required Memory # App Instances Central Service A

8 3,2GB 1 (* 4GB) Service Plan: Small

22 8,8GB 3 (* 4GB) Service Plan: Small

54 21,6GB 6 (* 4GB) Service Plan: Medium

89 35,6GB 9 (* 4GB) Service Plan: Large

Example:



Excursus: ABAP runtime



SAP BTP ABAP Environment

The most recent innovation was the enablement of the ABAP stack for SAP BTP 
(project Steampunk).

With SAP BTP ABAP Environment customers and partners can build Cloud 
applications and loosely coupled side-by-side extensions for SAP’s flagship solutions 
SAP S/4HANA and SAP S/4HANA Cloud.

With the Embedded Steampunk approach tightly coupled extensions can be built 
that run directly on top of the SAP S/4HANA Cloud technology stack using public 
local APIs offered by the SAP S/4HANA business objects.

They are upgrade-safe avoiding the typical adaptation efforts that can occur in 
classical ABAP developments. 

The ABAP RESTful Application Programming Model (RAP) is at the heart of each 
application development and extension project.



BTP applications in the ABAP environment

The documentation for ABAP System Sizing describes the principles of how to 
perform system sizing for a custom application operated in the ABAP environment.

With the Capture Request Statistics app, you can capture request statistics to 
find out which activities are running in your ABAP system. For sizing, you can 
define a capture profile that records defined activities of a business user or 
business process.

When you order an ABAP environment in SAP BTP, the ABAP system size is specified 
in ABAP compute units (ACUs). One ABAP compute unit comprises the total ABAP 
memory usable by applications, the ABAP work process time per minute, and the 
ABAP CPU time per minute.

With the Perform System Sizing app, you can calculate the required total 
ABAP memory, the work process time, and the ABAP CPU time in ABAP 
compute units for a custom application operated in the ABAP environment. 
You can use these calculations as a basis for ABAP system sizing.

https://help.sap.com/docs/BTP/65de2977205c403bbc107264b8eccf4b/90b515d1b02f4a70bcf6c58a4a1155c6.html?locale=en-US


SAP BTP applications in the ABAP environment

After performing a system sizing for 
each business process, combine the 
results for multiple custom 
applications that are planned to run 
in the production system. As a result, 
you get an idea of its required system 
size in ABAP compute units (ACUs).



SAP BTP applications in the ABAP environment



SAP BTP applications in the ABAP environment

ABAP runtime size (parameter size_of_runtime) refers to the size of the ABAP runtime. It's part of the quota  
plan abap_compute_unit, with one ABAP compute unit representing 16 GB.
The supported number of abap_compute_unit is 1, 2, 4, 6, 8, 16, or 32.

There are two different sizes for the App-server in place (8 GB RAM/ 32 GB RAM); If additional ACUs are required, 
additional App-servers will be added (scale out).

Source: https://help.sap.com/docs/BTP/65de2977205c403bbc107264b8eccf4b/50b32f144e184154987a06e4b55ce447.html

https://help.sap.com/docs/BTP/65de2977205c403bbc107264b8eccf4b/7890ffa8a7274ac1852b37ede5b773d1.html

https://help.sap.com/docs/BTP/65de2977205c403bbc107264b8eccf4b/50b32f144e184154987a06e4b55ce447.html
https://help.sap.com/docs/BTP/65de2977205c403bbc107264b8eccf4b/7890ffa8a7274ac1852b37ede5b773d1.html


SAP BTP applications in the ABAP environment

HANA memory size (parameter size_of_persistence) refers to the size of SAP HANA memory. It's part of the quota 
plan hana_compute_unit, with one HANA compute unit representing the suitable block size for the underlying SAP 
HANA Cloud instance (15 GB on AWS). 

The supported number of hana_compute_unit per HANA instance is 2, 4, 8, 16, 32, or 64.

The size of persistence disk (parameter size_of_persistence_disk refers to the size of the SAP HANA Cloud storage in 
GB. If the parameter is set to auto, the SAP HANA Cloud storage size is set to the minimal value 40 * 
size_of_persistence + 40. The maximum allowed value is 120 * size_of_persistence + 40. If you set a higher value, it 
will consume 0.002 HANA compute units (HCU) for any GB exceeding the minimal default size of the persistence disk. 
Therefore, the HCU ratio of additional storage disk to RAM is 1 : 33.33 per GB on AWS (as 1 HCU = 15 GB) and 1 : 
31.25 per GB on Microsoft Azure (as 1 HCU = 16 GB).

Source: https://help.sap.com/docs/BTP/65de2977205c403bbc107264b8eccf4b/50b32f144e184154987a06e4b55ce447.html

https://help.sap.com/docs/BTP/65de2977205c403bbc107264b8eccf4b/7890ffa8a7274ac1852b37ede5b773d1.html

https://help.sap.com/docs/BTP/65de2977205c403bbc107264b8eccf4b/50b32f144e184154987a06e4b55ce447.html
https://help.sap.com/docs/BTP/65de2977205c403bbc107264b8eccf4b/7890ffa8a7274ac1852b37ede5b773d1.html


Example: The “Business Partner Validation” 
application - Sizing approach based on load 
tests on SAP BTP CF



“Business Partner Validation” application

A typical solution diagram of a SAP BTP application is presented below. The 
“Business Partner Validation” application is running in “Cloud Foundry Runtime” 
and is sending calls to “Event Mesh Service”, “Connectivity Service”, and “Identity 
Provider Service”. It stores data into “SAP HANA Cloud Service”.



Scope of sizing

Provide a capacity model 

• for the “key entity”,

• for the target customer load and 

• for the used services of the three main blocks:

➢ Runtime

➢ Business services (If possible, measure the usage of the business services 
during the tests. Otherwise do assumptions and an educated guess by 
reviewing your architecture)

➢ Persistency services



Key entity

Key sizing entity of business scenario

For the business scenario the “key entity” needs to be defined by the product 
owner. Basically, these are the pricing metrics to determine the initial floor price 
(infrastructure costs) of your application/ service.

• Example:



Load Test Results

• The tests must be structured in such a way that they match the pricing tier. 
Ultimately, the question is how high are the infrastructure costs per pricing tier. 
This is a different focus compared to scalability tests.

• During the load tests all services including the central services need to be 
measured to enable the creation of a capacity model

• Make sure that the scalability of the application to be sized is not limited by the 
capacity of used central services

• Monitor while running the sizing tests the usage of central services as well
• During the load test you have to monitor the application instances and the 

resource consumption of the persistence service. If you run into resource 
bottlenecks with the persistence service, you need to identify if you are memory 
or CPU bound and adjust the configuration accordingly

• During the load scale out instances



Load Tests

 CF Runtime 

4GB Instance User

Duration 

(mins)

Business 

Partner Throughput/sec

Amount of Data sent from 

S4H to BTP(GB) ( Each 

message of size 410 bytes) 

per BP

Total Request per 

BP

Total Request 

Based on #users

Working Days per 

month: 22

Total Request per 

BP

2 20 15 22000 24 0,00000038 1 20 1

 Connectivity 

Service 

 Identity 

Service 

 Client Side 

Metrics 

 Event Mesh

Service 

 Destination 

Service 



Capacity Model – Calculation in detail

Tier Max Throughput/sec # BP updates per month

1 12 750,000

2 24 1,500,000

3 32 2,250,000

4 42 3,000,000

5 48 3,750,000
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2 20 15 22000 24 0,00000038 1 20 1
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 Client Side 

Metrics 

 Event Mesh
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 Destination 

Service 

For the scenario “Changes in S/4 communicated via events in real 
time to extension application the “key entity is the validation of 
Business Partner”. Defined by the product owner there will be 
two dimensions being offered to the external customer:

• Max Throughput (#validations of business partners)/sec)

• # Business Partner validations per month

The test results of the business scenario provide the required capacity information for the used services that can be mapped to the 
key entity. 



Capacity Model

The output of correctly prepared sizing would look as follows.

1 12 750000 4 750000 750000 1 Standard Tenant 220 0,285 1 Standard Plan 843

2 24 1500000 8 1500000 1500000 1 Standard Tenant 440 0,57 1 Standard Plan 843

3 36 2250000 12 2250000 2250000 1 Standard Tenant 660 0,855 1 Standard Plan 1252

4 48 3000000 16 3000000 3000000 1 Standard Tenant 880 1,14 1 Standard Plan 1252
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For data volume categories which are not included the product team should be contacted for further information.
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Cost calculation

Pricing metric

Discovery Center

Service Costs per month

Cloud Foundry Runtime 648,00

Connectivity Service 0,00

Destination Service 0,00

Application Logging Service 299,00

Identity Authentication Service 51,39

Event Mesh Service 68,73

HANA Cloud Service 744,28

1811,40

1 12 750000 4 750000 750000 1 Standard Tenant 220 0,285 1 Standard Plan 843

2 24 1500000 8 1500000 1500000 1 Standard Tenant 440 0,57 1 Standard Plan 843

3 36 2250000 12 2250000 2250000 1 Standard Tenant 660 0,855 1 Standard Plan 1252

4 48 3000000 16 3000000 3000000 1 Standard Tenant 880 1,14 1 Standard Plan 1252
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For data volume categories which are not included the product team should be contacted for further information.
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Where to Find More Information

• https://www.sap.com/germany/products/technology-platform.html

• SAP Discovery Center

• SAP S/4HANA Cloud ABAP Environment | SAP Community 

• http://www.sap.com/sizing

• Sizing methodology

• Access Quick Sizer

• Access Sizing Guidelines

• http://www.sap.com/benchmark
• Certified benchmark results
• Descriptions of the available benchmarks

• http://www.sap.com/performance
• Tips for performance improvements

https://community.sap.com/topics/s4hana-cloud-abap-environment
https://discovery-center.cloud.sap/viewServices?provider=all&regions=all
https://community.sap.com/topics/s4hana-cloud-abap-environment


Key Points to Take Home

• The cloud services provider hosts, manages and maintains all 
the hardware and software included in the platform (PaaS)

• If you develop an application on the SAP Business Technology 
Platform you need to determine the capacity required by your 
application within the customer's business context.

• The Capacity Unit is a unified metric, used to organize the 
pricing of different applications and services. The semantic of 
a Capacity Unit with each application or service is different.

• An SAP BTP application needs to deliver sizing results in 
capacity units for all the used services based on either single 
user tests and or multiuser load tests.

• Provide a capacity model, for the target customer load, for the 
used services of the three main blocks:
• Runtime
• Business services (If possible, measure the usage of the business 

services during the tests. Otherwise do assumptions and an educated 
guess by reviewing your architecture)

• Persistency services



Please remember to complete 
your session evaluation.

Detlef Thoms

Chief Product Expert Performance & 
Scalability

SAP SE

detlef.thoms@sap.com 

https://www.linkedin.com/in/detlef-thoms-39782723/ 

mailto:detlef.thoms@sap.com
https://www.linkedin.com/in/detlef-thoms-39782723/
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