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The Vnomic Modeling Framework is used to create application models that express SAP BW and SAP 

HANA application semantics in terms of their structure, behavior, interdependencies, lifecycle, and 

infrastructure requirements. 

The Vnomic Desired State Controller (VDSC) then translates the application models into a set of declarative 

policies that are automatically fulfilled and enforced by the hosting Cisco ACI. Cisco ACI provides flexible 

application policy and infrastructure control that can dramatically accelerate application deployment and 

operations through centralized configuration, testing, and monitoring of the entire data center infrastructure, 

including network connectivity, security, and other Layer 4 through 7 services (Figure 2). 

Figure 2.   Application Service Model for SAP BW and SAP HANA Landscapes with FlexPod 

 

Solution Components 

SAP Business Warehouse Powered by SAP HANA 

The reporting, analysis, and interpretation of business data is of central importance to a company in helping 

ensure its competitive edge, optimizing its processes, and enabling it to react quickly and in line with the 

market. To achieve these goals, SAP BW provides a business intelligence platform, data warehousing 

function, and suite of business intelligence features. It captures, stores, and consolidates vital customer 

information with the enterprise data warehouse platform. It also allows customers, in real time, to tightly 

integrate warehousing capabilities for a single version of the truth, decision-ready business intelligence, and 

accelerated operations. 
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Figure 3.   Cisco APIC Fabric Control 

 

Application Network Profiles  

APIC application network profiles uniquely capture application connectivity and governance requirements in 

terms of application abstractions, including application components, endpoints, and contracts, effectively 

bridging the traditional semantic gap between application requirements and network implementation. APIC 

uses a logical representation of application requirements to automatically provision and continuously adapt 

the fabric for optimized application operation (Figure 4). 

Figure 4.   Application Network Profile 

 

An application network profile within the fabric is a collection of the endpoint groups, or EPGs (a logical 

grouping of similar endpoints representing an application tier or set of services that require a similar policy), 

their connections, and the policies that define those connections. The application network profile is the 

logical representation of all the components of the application and their interdependencies in the application 

fabric (Figure 5). 
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Figure 5.   Application Network Profile EPGs 

 

Application network profiles are designed to be semantically aligned with the way that applications are 

designed and deployed. The configuration and enforcement of policies and connectivity are then handled by 

the system through the APIC rather than by an administrator. 

NetApp FAS and Clustered Data ONTAP 

NetApp storage solutions are user friendly and easy to manage and automate. They can be deployed 

quickly, and they offer increased availability while consuming fewer IT resources, with dramatically lower 

lifetime total cost of ownership (TCO). A NetApp solution consists of hardware in the form of controllers and 

disk storage and the NetApp clustered Data ONTAP storage operating system, which is the most deployed 

storage operating system in the industry. 

FAS storage systems with clustered Data ONTAP provide an advanced software-defined storage (SDS) 

platform well suited for heterogeneous workloads. They provide continuous nondisruptive operation, storage 

efficiency, transparent storage scalability, and snapshot and backup capabilities uniquely designed for SAP 

HANA. 

Software -Defined Storage  

FAS provides advanced SDS with storage services in storage virtual machines (SVMs). SVMs are logical 

storage servers created on demand on the basis of application requirements. SVMs can use any of the 

physical resources available across the entire cluster, and they can serve data to clients using any 

configured protocol. In this way, storage services can be delivered on demand to different business units or 

applications according to their specific requirements, while allowing storage resources to be managed as a 

single unit rather than as isolated silos. 

Nondisruptive Operations  

By using SVMs to abstract the logical storage services from the physical hardware, data volumes and host 

and client connections, including both block and file protocols, can be moved transparently between nodes. 

This capability enables workload balancing, data-lifecycle management, and nondisruptive maintenance 

activities. Hardware and software upgrades can be performed with client access available completely online 

by evacuating data volumes and host connections from a given high-availability pair, performing the 

necessary maintenance or upgrades, and then migrating those hosts back to the system. 
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In this way, a complete hardware refresh can be performed with no disruption to the clients, applications, or 

hosts that access the system. 

FAS storage controllers are deployed in high-availability pairs to enable uninterrupted operations during 

maintenance activities and provide fault tolerance in the event of a controller failure. Each controller in a 

high-availability pair is connected to the same set of disk shelves to allow a surviving controller to maintain 

access to the disks and provide storage services to clients while the other controller is offline. This capability 

allows you to upgrade controller hardware and software and perform other hardware-upgrade maintenance 

activities without disrupting client data access. 

Storage Efficiency  

Clustered Data ONTAP provides substantial space savings, allowing more SAP HANA data to be stored at a 

lower cost. Volumes are created through virtual sizing. They appear to be provisioned to their full capacity, 

but are actually created much smaller and use additional space only when it is needed. Extra unused storage 

is shared across all volumes, and the volumes can grow and shrink on demand. 

NetApp snapshots provide automatically scheduled point-in-time copies of only blocks that have been 

changed by write operations, with no performance penalty. Snapshot copies consume little storage space 

because only changes to the active file system are written. Individual files and directories can easily be 

recovered from any snapshot copy, and the entire volume can be restored to any snapshot state in seconds. 

NetApp FlexClone volumes consume almost no space and provide instant virtual copies of data sets. The 

clones are writable, but only changes to the original are stored. FlexClone technology rapidly creates 

additional, space-efficient data copies well suited for SAP development and test environments. 

Deduplication provides redundant data blocks in primary and secondary storage with flexible policies that 

determine when the deduplication process is run. 

Compression can provide additional space savings when run alone or together with deduplication. 

NetApp SnapMirror data replication software can asynchronously replicate SAP HANA snapshots to other 

storage controllers for backup and business continuity. 

Transparent Scalability  

Clustered Data ONTAP addresses the growth of storage requirements in an enterprise by using a scale-out 

approach. When requirements increase, storage controllers can be added as needed to the same storage 

cluster, providing additional CPU, memory, network, and disk resources to support the growing workload. 

Data ONTAP clusters can support up to 24 nodes per cluster with up to 104 petabytes (PB) of storage 

capacity, all managed as a single system. 

High-availability pairs within the cluster can be different controller models with different drive types, from 

high-performance solid-state disk (SSD) drives to high-capacity SATA drives, to provide appropriate storage 

based on workload requirements while still maintaining a single management interface. 
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SAP HANA Snapshots and Backup with NetApp Snap Creator  

NetApp Snap Creator with a SAP HANA plug-in is designed specifically for the business data backup 

requirements of SAP HANA and SAP HANA business applications. SAP HANA nodes can be backed up as 

point-in-time application-consistent snapshots. These snapshot copies can be scheduled for automatic 

backup at any frequency and can be created while SAP HANA is running, thus not delaying business 

processing. SAP HANA snapshot copies can be replicated using SnapMirror to local or remote data centers 

for disaster recovery and business continuity. 

Vnomic Automation 

Policy-based delivery and governance is a recent technical breakthrough, tying the power of application 

modeling to the flexibility of programmable infrastructure. The Vnomic Policy Defined Application Delivery 

and Governance Platform is an application-centric automation solution capable of controlling the most 

sophisticated applications and infrastructure. 

This section describes the main attributes of the Vnomic automation technology. 

Application -Centric Approach  

Vnomic takes an application-centric approach in which the application intent and requirements guide the 

entire automation process. This application-centric perspective requires the automation platform to 

understand the application semantics. Application requirements must be completely and concisely described 

so that they can be automatically fulfilled by infrastructure capabilities (Figure 6). 

Figure 6.   Application-Centric Approach 

 

Application Modeling  

Vnomic application models express application semantics in terms of their structure, behavior, 

interdependencies, infrastructure requirements (computing, storage, and network resource needs), scalability 

and availability, service-level objectives, and security and compliance. In this document, this set of 

application-centric semantics representations are referred to as application models. These application 

models represent the entire application topology and the services offered by the application as a single 

logical abstraction with well-defined lifecycle operations and transformations. These capabilities enable 

automation of the most common operations such as initial provisioning, update, topology change, migration, 

decommissioning, and deprovisioning processes. 
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Figure 9.   Vnomic Policy Defined Delivery and Governance Platform 

 

The VDSC performs three fundamental steps (Figure 10): 

1. Upon receiving a service request for the initial deployment, it computes the desired-state specification. 
The DSS is updated only if the user changes the application topology or the application policies or 
requirements. 

2. It computes the provisioning plan to provision all the required infrastructure resources in the correct 
order. 

3. It computes the deployment plan to deploy any needed software and configure it correctly to meet the 
desired state in the correct order. 

Figure 10.   VDSC Process 
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Steps 2 and 3 can be repeated periodically to check compliance with the DSS and remediate any deltas. 

Provisioning is separated from deployment to help ensure that the necessary resources are available or 

removed before application component deployment operations are performed. 

Undeployment and deprovisioning steps are not shown; these processes occur in the reverse order. 

Deployment Service Requests 

Application models are published in service catalogs and are accessible to users with the appropriate 

entitlements. Users can deploy them using a user interface or API (Figure 11). 

Figure 11.   Application View in Service Catalog 

 

An application is deployed or updated for a tenant by issuing a service request to the VDSC using its user 

interface or API. Service requests typically contain the most basic information needed to instantiate a service 

so that users are not burdened with the need to provide low-level information. The other details (the actual 

topology, server types, storage, connectivity, etc.) are computed by the automation process using the 

application and infrastructure models. Figure 12 shows a form in the VSDC user interface that exposes 

parameters for the service request for an SAP BW on SAP HANA deployment. 




















