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    Introduction to the IBM Storage as a Service solution

    The latest member in the IBM Storage Family is the newly announced IBM Storage as a Service (STaaS) offering.

    Buyer behavior is shifting from technology-focused to service-level agreement (SLA)-driven cloud-like simplicity. IT staff are being downsized and transitioning into generalist roles, rather than specializing in specific areas. Enterprise workloads need flexibility where applications are to be deployed. New and better infrastructures, such as 5G, allow the growth outside the traditional data center. The IBM STaaS offering is a pure OPEX solution and does not require initial capital. 

    Some important aspects of the consumption-based solutions are as follows:

    •Flexible scale-up and scale-down model

    •Cloud-like functions in most solutions

    •All the deployment and managed support, optimization, and disposal services included

    •Well-defined upgrade path

    •Clear pricing terms

    •Switch from capital expenditures (CAPEX) funding to operating expenses (OPEX) funding

    •Ease of billing and payment terms

    The most important services that should come with a consumption-based solution are as follows:

    •Deploying the solution 

    •On-going managed support, keeping the solution optimized

    •Deployment and implementation services

    •Refresh the service, making the determination on when the assets need to be refreshed. 

    •Disposal services

    With the IBM STaaS offering, the customer makes the following decisions:

    •Which tier level they need

    •The amount of storage capacity they need

    •How long they want to use this offering

    •Connection type 

    •Encryption option 

    IBM offers three performance levels of storage: the Extreme (Tier 1), the Premium tier (Tier 2), and the Balanced tier (Tier 3). IBM or a certified Business Partner (BP) performs the following tasks:

    •Sizes and configures the solution with room for growth (IBM or BP)

    •Installs the solution on the customer side (IBM)

    •Maintains, monitors and proactively supports the installation (IBM)

    Business Partners can also add their own add-on services. It is easy to manage changes in the performance tiers or capacity. 

    By running this service, users can flexibly use the storage capacity as their business requires it. IBM monitors the storage usage by using Storage Insights Pro, and can add additional capacity if needed. 

     

    
      
        	
          A solution that is based on proven IBM FlashSystem® technology: IBM STaaS brings the excellent quality and performance of IBM’s FlashSystem into your compute center, without the need of CAPEX investment. The IBM FlashSystem family of data-management solutions is designed to meet the enterprise storage needs, while it reduces costs and complexity. All IBM FlashSystem family members combine the performance of flash and a Non-Volatile Memory Express (NVMe)-optimized architecture with the reliability and innovation of IBM FlashCore® technology and the rich feature set and high availability of IBM Spectrum® Virtualize. For more information, see “IBM FlashSystem storage solutions” on page 22.

        
      

    

    At the time of writing this paper, the offering includes only block storage space. File Storage space is not currently supported.

    STaaS drivers and customer expectations 

    Figure 1 shows STaaS drivers (on the left side) and customer expectations (on the right side).
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    Figure 1   STaaS drivers and expectations

    Hybrid-cloud customers who use cloud services to acquire infrastructure are especially interested in this type of service. For STaaS, these customers are more focused on outcomes as opposed to getting involved with lower-level operational and maintenance details for their storage infrastructures. Customers also look for their vendor to deal with refreshing the technology. They want a full-service delivery and pay-for-usage. 

     

    
      
        	
          Notes: 

          •If there is already a charge-back agreement between storage and application owners (for example, if the customer is using services from a Cloud Services Provider (CSP) or Managed IT Services (MSP) provider), this solution is a good fit.

          •This solution is also suitable customers whose first priority is simplicity and flexibility for the application owners because they can now use storage in a manner similar to cloud environments. This solution is similar to having a storage cloud in your on-premises data center, with the advantages of on-premises security. 

        
      

    

    As shown in Figure 1 on the right side, customers have several expectations from the STaaS service such as:

    •Clear pricing

    •Full life-cycle management by the vendor

    •Hybrid-cloud features, such as availability of the services from center to edge

    •Multi-cloud support

    Three performance tier levels

    IBM STaaS provides easy-to-choose options based on your needs when you order the solution.

     

    
      
        	
          Note: For most up-to-date options, see the Straightforward pricing model at https://www.ibm.com/products/storage-as-a-service/pricing.

        
      

    

    Life cycle of the solution 

    Figure 2 shows the life-cycle details of the IBM STaaS solution. 
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    Figure 2   IBM Storage as a Service solution

    IBM installs one or more systems at the customer site, provides predictive support with Storage Insights Pro and software support and updates. A Technical Account Manager is assigned to the account. IBM monitors capacity monthly and offers to add more capacity if customer reaches 75% utilization. Customers can also contact IBM to get more capacity if, for example, they are planning to provision a new application and need more storage space. IBM also periodically refreshes the hardware as needed (at IBM’s discretion) to make sure to meet the service level objectives. 

     

    
      
        	
          Note: At the time of writing this paper, the offering includes only block storage space. File Storage space is not currently supported.

        
      

    

    Clear pricing

    Customers commit to various levels of fixed-base capacity for a timeframe (1 - 5 years) and pay-for-use for any variable usage beyond the base. Base is prepaid billing with in arrears billing for any variable usage. More favorable pricing options exist for longer times and larger base-capacity commitments. At the end of the term, IBM offers an easy renewal process, at the then-current market price. Also, customers can opt for a quarter-to-quarter extension (for up to one year) at the initial contract rates.

    Figure 3 shows the pricing model.
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    Figure 3   Clear pricing model

    Contact your IBM representative or Business Partner for exact pricing for this solution. 

    Pricing depends on the following items:

    •The tier level that you choose (Extreme-Tier 1, Premium-Tier 2, or Balanced-Tier 3)

    •Your base capacity commitment

    •Your commitment duration (1 - 5 years)

    •Connectivity and encryption options

    Also, prices can vary in different countries.

    You can also check the following website for pricing: https://www.ibm.com/products/storage-as-a-service/pricing 

    
      
        	
          Note: Unlike most of the competitors in this area, IBM charges same rate for variable as for base, so the customer does not need to be concerned about going over base commit-level because the price is the same for both base and variable. Therefore, less time is spent trying to optimize.

        
      

    

    Metering 

    IBM measures the capacity usage by using Storage Insights Pro. This product is included in the offering, but requires hardware where it can be installed and needs access to an external network. Storage Insights Pro is discussed in more detail in “IBM Storage Insights Pro” on page 6.

    To charge for used capacity, usage must be continuously metered, and information must be stored to calculate the average usage rate the end of a month. The storage that you are paying for should not be used to store information about storage-consumption for reporting and quarterly billing. This is one reason that IBM Storage Insights Pro is included in this offering.

    IBM Storage Insights Pro

    Storage Insights is available in two editions: 

    •IBM Storage Insights: free-of-charge offering for IBM block storage devices

    The offering includes the tools that are needed to interact with IBM Support and provides analytics and recommendations to improve the experience of the storage systems.

    •IBM Storage Insights Pro: a subscription-based Software-as-a-Service (SaaS) offering

    In addition to the functions provided by IBM Storage Insights free edition, Storage Insights Pro provides resource-management functions that can accomplish more than metering the storage consumption. For example, Storage Insights Pro contains performance management, alerting, and reporting functions. Therefore, with STaaS, you do not need to pay for additional storage-management software.

    For more information about the IBM Storage Insights offering, see: Storage Insights Overview

    Storage Insights consists of two types of components:

    •Server instance, which runs in the IBM Cloud®

    •One or more data collectors

    Server instance

    Each STaaS customer includes an instance of IBM Storage Insights Pro that runs within the IBM Cloud. This instance is set up at the start of the subscription term, and is available to you for the duration of the term.

    Data collector

    The data collector is a small piece of software that runs in your data center. It connects to the storage systems and reports on the metadata (such as basic configuration, usage, and performance) to your cloud instance of Storage Insights.

    The data collector can run on multiple operating systems, either on a physical server or in a virtual machine (VM). Each data collector needs to be downloaded from the corresponding Storage Insights cloud-instance, which ensures that a single data collector can report to only its corresponding Storage Insights Instance. You can have multiple data collectors for redundancy or when you have more than one data center. However, all data collectors need to be downloaded from your instance.

    For the list of operating systems and other prerequisites for the data collector, see: 

    Downloading and installing the plug-in package for vRO

     

    
      
        	
          Note: It is important to understand that the data collector needs to be able to communicate with the storage device and the cloud instance. This is a secure communication, as discussed in “IBM Storage Insights security” on page 7.

        
      

    

    IBM Storage Insights security

    Some frequently asked questions about the data collector are as follows: 

    •Can I use a proxy server?

    •What information is sent to IBM?

    •Is the information encrypted?

    •Can IBM access my devices or my data?

    For resources on security-related questions about the connection and information that is gathered to access to Storage Insights, see:

    Storage Insights Security

    Setting up and adding storage 

    After you sign up for the STaaS offering, a Technical Account Manager will be assigned to your account. This person helps, remotely, to create a Storage Insights Pro instance for the customer. When the instance is ready, the Technical Account Manager assists in installing the data collector software. All these functions need to be done only initially.

    When the Storage Insights Pro instance and data collector software are set up, the next step is to add a storage device to IBM Storage Insights Pro. The Technical Account Manager assists in downloading this task each time a new storage system is installed.

    Metering the used capacity

    One purpose of deploying and using Storage Insights Pro is to collect the usage-statistics of the storage systems that are used by the STaaS offering. This is done by using a probe job. This probe runs automatically each day.

    In “Metrics” on page 14, the definition of usage within STaaS is described in more details. 

    The metric in Storage Insights that corresponds to the usage is called Used Capacity. This value is derived from the data that is stored on the redundant array of independent disks (RAID) arrays. This means that Used Capacity can be used for systems that use FlashCore Modules (that are using compression) and for systems that use other media (non-self compressing drives). 

    However, the units in Storage Insights are based on GiB, whereas the corresponding unit used in STaaS is TB. Therefore, to see the same value, the information has to be converted from GiB to TB. The Used Capacity% metric might be more helpful in some cases because you do not need to do this conversion to get an idea how much storage is used.

    Figure 4 shows how to navigate to the lists of current and historic use of storage systems. 
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    Figure 4   Navigate to the list of block storage systems

    Depending on the storage system that you choose, a list is displayed of storage systems (Block, File, or Object) that were added to your Storage Insights instance.

    Figure 5 shows the following three capacity-related metrics for the FlashSystem5200-MOP system: 

    •Capacity (GiB)

    •Used Capacity (%)

    •Available Capacity (GiB)
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    Figure 5   List of block storage systems

     

    
      
        	
          Note: Several more capacity details exist in Storage Insights, but the three that are listed are the most relevant for the STaaS offering.

        
      

    

    Display more information as follows:

    •To see a history of those metrics for all systems, click the Capacity tab.

    •To see a history of those metrics for only one system, highlight the line in the table and click View Capacity to display a chart (Figure 6).
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    Figure 6   Capacity chart

    Consider the following points: 

    •When you click Metrics, you can configure up to six metrics to be shown in the chart. The chart has a second Y axis (not shown), so you can select metrics from two different units.

    •Click the ellipsis (...) in the top right-hand corner for the following functions:

     –	Switch to a table view.

     –	Export information. 

     –	Open the same chart in a new window, for example to get the URL for bookmarking.

     

    
      
        	
          Tips: 

          •If you open the chart in a new window, you can bookmark the URL and quickly return to the same chart. Bookmarking is especially useful when you use relative timestamps.

          •If you use too many resources and metrics, the charts can become confusing.

        
      

    

    Special tip for monitoring the base and variable capacity

    A function is available to help you monitor the base and variable capacity (see “Base versus variable use” on page 15). This function is one of the advantages of having unrestricted access to the Storage Insights Pro edition as part of STaaS.

    You can set up a Capacity Limit for a storage system in the properties page of the storage device as shown in Figure 7. For demonstration purposes, we set the value to 30%. Usually you set this value to the percentage of the base capacity in relationship to the total system capacity. While you have to specify this as a percent value, Storage Insights also shows you the capacity value in GiB.
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    Figure 7   Capacity Limit setting in the storage system properties

    Once you set up a capacity limit, it is reflected in the following ways:

    •The Used Capacity (%) metric reflects the limit with a vertical bar (Figure 8). Compare this with Figure 5 where the limit is not set.

    •When the limit is exceeded, the metric Capacity-to-limit (GiB) contains a red and negative number of how much the limit is currently exceeded (Figure 8).

    However, while the limit is not exceeded, the Capacity-to-limit (GiB) shows a positive number that corresponds to the difference between the limit and the currently used capacity.

    This metric can also be included in a chart and exported as a list of values, if you want to use it in your own reporting.
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    Figure 8   Capacity limit information

    When you look at the capacity chart with a capacity limit that is set, you can also show the limit in the diagram (Figure 9).
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    Figure 9   Capacity diagram with a capacity limit configured

    To add the metric to the diagram, click the plus sign next to Metrics on the left (Figure 9).

    
      
        	
          Important: If additional capacity is added to your environment, you must adjust the capacity limit value because the unit you provide the information in is a percentage (and not an absolute value).

        
      

    

    Hybrid cloud use cases

    IBM STaaS also supports the hybrid cloud use cases (Figure 10). 
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    Figure 10   Hybrid cloud use cases

    You can use IBM Spectrum Virtualize for Public Cloud with IBM STaaS. On the cloud, Spectrum Virtualize for Public Cloud can bring that same consistency to Amazon Elastic Block Storage (EBS) and block storage from the IBM Cloud. One simple example is space efficiency. To make efficient use of your on-premises storage capacity, you would use Spectrum Virtualize for Public Cloud features like deduplication, compression, and thin-provisioning. Spectrum Virtualize for Public Cloud provides consistent experience with the same software as on-premises running natively on cloud provider Infrastructure as a service (IaaS).

     

    
      
        	
          Note: For more information on Spectrum Virtualize for Public Cloud, see the following publications: 

          •Implementing IBM Spectrum Virtualize for Public Cloud Version 8.3.1 http://www.redbooks.ibm.com/abstracts/redp5602.html?Open

          •Implementing IBM Spectrum Virtualize for Public Cloud on AWS Version 8.3.1 http://www.redbooks.ibm.com/abstracts/redp5588.html?Open

        
      

    

    Spectrum Virtualize for Public Cloud is available on a monthly subscription or perpetual basis.

    IIBM also has an agreement with Equinix to provide an option for customers who want to leverage applications and resources of an Equinix data center or on public cloud, but don't want all their data on the public cloud. Equinix has data centers next to public cloud providers with high-speed connections, such as IBM, AWS, and Azure. IBM STaaS can be deployed in an Equinix data center and only a sub-set of customer data can be replicated to the public cloud as needed for applications running in the public cloud. Customers can leverage the application resources of at both Equinix and the public cloud to carry out capabilities such as replicating volumes between their on-premises environments and an IBM STaaS that resides in an Equinix data center that is colocated in a public cloud.

    Storage pay-per-use market overview 

    You can look at new storage solutions such as IBM STaaS, from a few different angles to find out whether this (or a similar solution) is the right one for you.

    Types of expenses

    Budgets are shrinking for many organizations. At the same time, planning for future growth is becoming more difficult because of constantly changing requirements and innovations in IT. More importantly, the ever-increasing desire to store more data so that you can use the information for analytical purposes also makes it difficult to plan for the future. 

    IBM does not provide financial or accounting guidance, but it is helpful to have a basic understanding of types of expenses so that you can ask the right questions of your vendors.

    Capital expenses

    When you buy a new storage system, you need to pay the vendor upfront, and the system that is shipped becomes an asset at your company. This means that you bought a new system and converted money into an asset; this is called a capital expense or CAPEX.

    Several approaches are used instead of paying a huge amount of money upfront for a piece of hardware that you will use for many years to come, such as financing the purchase in the form of leasing. While leasing is helpful in reducing the burden on your budget, many accountants consider this as a capital expense (one that is paid over a long time), which is a drawback. Since the hardware asset belongs to you, leasing in this form is still considered an expense for the asset. Therefore, it is paid out of the company’s capital budget and is not considered as an operating cost.

    Operational expenses

    When you acquire a service, such as a cloud service, it will be typically accounted for as OPEX if is no ownership of an asset. The payments for use are typically paid over time and might vary with usage. The service is defined by service levels rather than by the type of asset that might be used to deliver the service. The provider usually has total control over what is deployed to support the services. The right to substitute what is deployed is at the sole discretion of the service provider.

    An internal CAPEX spending request is typically required to get the approval for buying something new in many IT organizations, which can be a significant hurdle. However, paying for a services-oriented solution from an operating budget can be easier, so converting CAPEX into OPEX can be helpful at times. 

    Pay-per-use models

    The idea of paying for what you actually use is not new. In the world of utilities, such as power and water, paying for what you actually use is typical. However, when you look at the details, you realize that these utility models are not completely pay-per-use; there is usually an initial setup or base fee.

    For utilities, you typically have to pay a base fee plus a consumption fee. Discounts depend on how much you consume, and there are metrics on measuring the consumption.

    Metrics

    For storage environments, the most obvious metric is capacity, but even this simple metric requires a well-documented definition to compare the offerings. Some metrics might be based on decimal bytes and others on binary bytes. In today’s environments, data reduction is a key factor when you compare different solutions. 

    The challenge with compression is that the terminology is not well-defined for the capacity before and after data reduction. Therefore, we use the term stored capacity for what is actually being stored on the volumes, as opposed to effective capacity, which is the amount of data that is written by the servers to the storage system.

    The advantage of using stored capacity is that there is no assumption of compression made by IBM, so the price is not impacted. Quite the opposite, any compression that you achieve with the data you stored on the system is to your benefit, because it reduces your cost. 

    For example:

    •If a server writes 100 TB and that is compressed 1.5:1, only 66.6 TB is stored, and therefore only 66.6 TB are measured.

    •If the data can be compressed 2:1, then only 50 TB is stored, and you pay even less.

    •In both examples, the effective capacity is 100 TB.

     

    
      
        	
          Important: Other vendor offerings might look cheaper at the beginning because the price per TB is defined for the effective capacity. This means that compression is for the benefit of the vendor, not you. 

          In addition, you should read the fine print and verify what happens when you have data that does not compress well. This situation can seriously impact the business case of the vendor. Some vendors impose a penalty on data that is not compressed by at least 2:1.

        
      

    

    A large difference in price can exist, depending on which of the capacity metrics is used and the unit of measurement (decimal versus binary bytes).

    For consumption, the other metric is time. You might use 100 TB today, then add some volumes and use 110 TB tomorrow. The following day that you might delete some volumes and use only 98 TB. The price is defined as monthly terabytes (decimal not binary), and that is calculated by taking the daily usage value and calculating an average for the month.

    To summarize, the IBM STaaS offering is measured based on: 

    •Decimal terabytes 

     

    
      
        	
          Note: Terabyte (TB) is one trillion bytes, or 1000 gigabytes (GB). Sometimes this is confused with Tebibyte (TiB) which is actually 1024 gibibytes (GiB). 

        
      

    

    •Stored capacity 

    Compression is to your benefit. 

    Time commitment

    Some of the pay-per-use offerings require you to commit to a usage period. Typically, the longer you commit the better the price. Other than the duration, you should determine what happens at the end of the timeframe and whether you can extend the duration even before the end of the term. You need to make sure that you are not locked into a contract extension.

    Base versus variable use

    One of the core concepts of IBM STaaS is how the different types of capacity are defined. This is the same definition as for the Storage Utility Offerings, which are also available from IBM. For more information, see: https://www.ibm.com/products/storage-utility.

    When you sign up for a pay-per-use offering, you typically sign up for a baseline capacity, which is called the base. The amount of the base is related to the attributes of the offering, such as the discount you can get. 

    The base capacity is not a physical limit. It’s a capacity value that you agree to be your minimum payment and it is set at the start of the contract. You can look back at your past use to estimate the appropriate base capacity for your needs. If you are confident that your capacity needs will be higher, you can set your base capacity accordingly. This base capacity is paid for annually.

    In addition to the base capacity, a system comes with more capacity installed. The amount of capacity depends on the size of the base. IBM deploys approximately 50% more than the base-capacity amount. As discussed earlier, IBM adds more capacity once the system is 75% utilized or if request capacity for a pending need that is larger than the available free capacity. IBM also collects your growth expectation and optimizes the infrastructure that is deployed. 

    Total-capacity usage is metered. The difference between the total average-monthly usage and the base capacity is the variable capacity. The variable capacity is what you pay for when you use more than your defined base capacity. The price per TB is the same as the price for the base, so you do not have to worry about exceeding capacity and spend time monitoring use of capacity. Most other providers charge a higher rate for usage over the base capacity. Therefore, with those offerings you must spend time monitoring use and as your data grows, you can request to increase the base-capacity level to avoid the higher rate. However, if your usage goes down, you will be paying for the higher base-level regardless of use. (You cannot lower the base once you raise it.)

    To differentiate between base and variable capacity:

    •The base capacity is what you sign up for at the start and pay for annually.

    •The variable capacity is what makes this a consumption model and is billed quarterly.

    This offering consists of several different performance-tiers of storage. Therefore, if you use more than one tier, you have one base-capacity commitment per tier.

    Advantages of IBM Storage as a Service

    The idea of STaaS is similar to how cloud providers offer storage capacity. This section describes a couple of advantages that the IBM solution offers.

    Simplicity

    Most of the solutions on the market are similar at first glance. However, the solutions work in different ways. 

    •Compression

    You might think that compressing the data does not impact the price. In fact, you pay even less if you store data that can be compressed well because the advertised price for the IBM offering is for the amount of data that is actually stored in the system, and not what the servers sent before compression.

    Also, the compression happens in the FlashCore Modules. That means that compression does not impact performance because the tasks are performed by hardware and are distributed across all the FlashCore Modules. Tasks are not performed by software.

    When you look at other offerings, make sure that you fully understand how the price is impacted by compression. Are you paying for what is actually stored (as with IBM) or are you paying for the data or capacity that the servers are sending (often called effective capacity)? Paying for effective capacity typically means that the vendor made an assumption of how well the data compresses, but this is a risk for the vendor if that assumption does is not true. Thus, there can be fine print on what happens when the data cannot be compressed. For example, a surcharge or penalty can be imposed (typically 2.5X the base-rate if data does not reduce at least 2:1), which could be even higher than the assumed compression rate. This means that the vendor earns more money when the data is less compressed than the assumed rate. With IBM, there is no assumption, so you can only gain from compression and never pay more.

    •Disruptions

    The availability is impacted in a case of disruption, and that can include planned and unplanned events. In the IBM solution, components are carefully selected, which allows IBM to target a 99.9999 (6 nines) availability objective. To compare with other offerings, usually an offering with 5 nines has an availability 10 times lower, an offering with 4 nines has an availability 100 times lower, and so on. The Technical Account Manager works with the administrator to help ensure that best practices and proactive actions are taken to maximize availability. 

    The difference in these claims come from the fact that some offerings provide only a small amount of buffer to grow into. When you grow, frequent hardware changes can be required to add more capacity. Those changes might be disruptive, which can result in an unreliable system. 

    You can also get a 100% availability guarantee, but this is only possible with a two-system installation (HyperSwap) implemented by IBM Lab Services.

    •Speed

    After the initial setup, procurement and installation planning is not required. Even if you underestimated your capacity needs, you have the contract in place and IBM will install more capacity at your site, as needed. If you know that the buffer is too small for the next new application, then you would work with the Technical Account Manager to have additional capacity shipped. However, you pay for only this extra storage when you start to use it. It’s a huge timesaver to not have to go through in-house planning and budget meetings and to simply consume the storage as needed instead. 

    Pricing

    This is another area that demonstrates the simplicity of IBM’s offering because only one price per TB/month for each tier exists. The price is not impacted by the following: 

    •Compression: Compression is to your benefit

    •The base and variable capacity

    •Fast growth: No penalties for faster growth

    •Reduction of capacity: No penalties for reduction of capacity because minimum payment is the base commitment 

    While many offerings look simple at first glance, you must be aware of hidden costs or penalties.

    While we cannot give you financial or accounting guidance, it is important to point out that the IBM STaaS offering is designed as an OPEX-based solution. Not all pay-for-use offerings are set up for OPEX models, so consider this factor if it is important for you to use OPEX.

    Another advantage of the STaaS offering is that the price does not change. For example, if you start with 100 TB, but soon you and IBM realize that you need more capacity and another storage unit is shipped and installed. You might think that the price needs to be adjusted. However, this is not the case because IBM agreed to a price at the start of the contract and the price will not be changed. 

    Flexibility

    While the prices typically get better for longer term commitments, they are established at the start of a subscription term. Since the contract is set up so that it can be easily renewed or extended, you already know the price for future payments after the initial contract. For example, if you have a three-year contract, you already know what the price will be after three years. You might opt for a quarter-to-quarter extension (for up to one year) at the same price without having to go through the procurement processes.

    You can also sign up for a new contract at the then-current rate, and in times where the average price of capacity is falling, this might be the better option. You can choose the type of contract that best fits your needs. If your total usage increases, you can also benefit from lower prices for higher base-capacity commitments. 

    At the end of the contract

    When the contract comes to an end, you have the option to extend the IBM STaaS service quarter-by-quarter (up to one year) without committing to a new multi-year term. This is another point to consider when you compare offerings because extending the STaaS service provides you with a fair price of using the equipment for a little longer and gives you flexibility in deciding what to do. Some of the other providers might charge a penalty if they do not get their systems back in time.

    Also, if you continue and commit for another term, the devices are refreshed and you do not have to pay double for the storage space while you migrate from old to new, for up to 90 days.

    Data security and high availability considerations 

    This section describes the points to consider when you set up data security and high availability.

    Data security

    Depending on what you need or want to protect against, the following solutions are possible:

    •Secure erase

    The drives that are included in this solution are self-encryption drives. This means that to make sure no one can read the data when you return the device to IBM, you have to run the cryptographic erase procedures. 

    See https://www.ibm.com/docs/en/flashsystem-7x00/8.4.x?topic=service-returning-equipment). 

    For more information, see the IBM Redpaper IBM FlashCore Module Cryptographic Erase, REDP-5529.

     

    •Encryption

    If you want to include more security and protect against media theft when the system is in your data center or a colocation data center, you can enable encryption when you set up the system. This encrypts the MEK with a system encryption key, so the drive itself cannot be used unless the MEK is decrypted in the storage system.

    The license for setting up encryption is included in the solution if you select encryption during the configuration, but you might need a supported key lifecycle management solution, or you can use the USB keys that are provided. 

    For many users, these free-of-charge functions can help to address the requirement that media cannot leave the site because the intent of such a requirement is to avoid data-loss. Encryption prevents data-loss at no additional cost or performance impact (when you use self-encrypting drives, as in this offering).

    Do you need a high availability solution?

    You can implement multi-site high availability in the following two ways:

    •HyperSwap

    HyperSwap is a solution where you configure two FlashSystem controllers into one cluster and provision volumes that get mirrored between the two systems. When this is done by IBM LAB Services, IBM guarantees 100% availability.

    •IBM SAN Volume Controller (SVC) Stretched Cluster

    There are a few advantages of using a storage virtualization layer on top of the storage controllers; IBM SVC is such a virtualization.

    In SVC, two nodes are grouped into an IOgroup because most storage systems have two controllers. These two nodes are installed in the two locations, so this configuration is called a stretched cluster. Volumes are mirrored, and you can add standby nodes, so that if a node at one site fails, you do not need to failover to the second site.

    This form of high availability is not included in the IBM STaaS offering, but can be contracted with another IBM pay-per-use offering called IBM Storage Utility. The concept is essentially the same: you sign up for a base capacity and usage above that capacity is measured by using Storage Insights. IBM Storage Utility uses the same metric (stored capacity), as the IBM STaaS solution.

    The only major differences are:

     –	IBM Spectrum Virtualize Storage Utility uses TiB instead of TB as the unit of measurement, like other IBM storage software products.

     –	The SVC nodes are not part of this offering, but can be leased or purchased.

     –	Because this is a storage virtualization software solution, there are no tiers, not a buffer capacity like the case with the storage backend layer.

    When SVC is added to the solution, you can use functions like EasyTier because the SVC can utilize capacity from multiple tiers of storage or FlashCopy®.

     

    
      
        	
          Note: Regardless of high-availability requirements, whenever you need capacity at multiple sites. You should group them into two contracts instead of summing up all capacity and signing up only once. This can result in all the capacity residing on a single storage system.

        
      

    

    Supporting the solution

    The customer’s responsibilities include operating the environment, creating new volumes, setting up snapshots, and setting up disaster recovery (DR). IBM monitors the storage consumption with Storage Insights and provides you with the recommendations of the analytics of this tool.

    There are some additional aspects of this solution that make it convenient, such as:

    •Hardware maintenance

    •Technical Account Manager

    •Remote firmware upgrades

    •Machine setup and removal

    Regardless of the tier you choose and hardware that is shipped and installed, you always get the same support from IBM. These support services are also available when you buy a system from IBM, but they are not always included with the initial sale and might be a separately charged service. 

    IBM performs one monitoring function, which is capacity monitoring. This means with the help of Storage Insights Pro, IBM makes sure that a buffer of 25% free space is maintained. Therefore, when you use more than 75% of the capacity (average over one month), your assigned IBM Technical Account Manager works with you to see whether new capacity should be shipped and installed. If you know that a new project stores its data onto the IBM STaaS systems, which would consume so much capacity that the free space is substantially reduced, you can call IBM ahead of time, and ask for more capacity.

    Reacting to changes

    This section describes the most common change-scenarios in IBM STaaS.

    Faster than expected growth

    It is not a problem if you grow faster that originally expected. IBM monitors the usage and try to keep a minimum growth buffer of 25%. This means that IBM might contact you with a proposal to increase the installed capacity. This additional capacity can come in the form of a couple of new drives or a new storage system, for example if the current one cannot grow anymore, or has reached its performance service level objectives (SLOs).

    Changes to your contract or renegotiation are not required, and your committed capacity stays the same except in the case when capacity usage grows beyond 2.5 times the base capacity. In this case, IBM might require an increase to the base-capacity level and associated annual payment.

    While you do not have to commit to using more capacity and increasing your baseline, you can work with IBM if you choose to do so. When you use more capacity and increase your baseline, your price per TB decreases.

    Switch to a higher tier

    If you run the solution and realize that you have chosen the wrong tier, and your workload demands something faster, you can work with IBM or your IBM Business Partner to upgrade to a higher performing tier. Although the price will change, an upgrade to a higher tier and more capacity can be accommodated. 

    Negative capacity growth

    Projects might be canceled, which results in less used capacity than originally anticipated. There are two possible consequences:

    •The variable capacity is reduced. 

    The quarterly charge is reduced, but there is no extra charge or penalty for using less storage.

    •The used capacity drops below the base capacity.

    IBM commits to always make the base capacity available with the given tier characteristics and in return, you commit to pay for the base capacity for a certain time. In this case, you pay for the base, even if usage is below the base capacity.

    Data does not compress well

    Certain types of data do not compress well, either because the files are already compressed or encrypted, or the data structure does not lend itself well to compression (for example, binary data). 

    Since the IBM STaaS offering is based on physical capacity, there is no risk to you either in required capacity or higher cost, because with the contracted capacity you know exactly what you can store. If the data compresses well, you can store more; if the data does not compress well, you do not pay more than what was negotiated at the contract time.

    Planning

    In this section, planning considerations for the solution are described.

    Requirements and responsibilities

    In this section, the responsibilities of IBM and the IBM STaaS customer are described. This is not a complete summary.

    IBM

    The responsibilities of IBM are fulfilled by the IBM Service Support Representative (IBM SSR) or an authorized IBM Business Partner (BP) and include the following:

    •Installation of the hardware

    •Cabling

    •Configuring

    •System setup including Call Home

    •Software and services

    •Predictive support with Storage inside Pro (included in the offering) 

    •Hardware maintenance 24x7x4 with IBM STaaS dedicated Expert Premium Service. Sev 1 or Sev 2 Initial Response Time 30 min

    •Remote firmware updates

    •IBM Technical Advisor

    •IBM monitoring of capacity growth (monthly) and adding more capacity as the need grows beyond initial capacity

    •Return, recycle, and refresh

    IBM STaaS customer

    The customer’s responsibilities include the following:

    •Data security and backup

    •Rack space for the hardware

    •Compute power for the installation of Storage Insights Pro

    •Internet access and several IP addresses for server and hardware

    •Creating the needed data space (such as I/O groups and volumes)

    •Confirming Call Home settings entered from IBM SSR/BP

    •Configuring licensed functions

    •Creating storage pools

    •Migrating data from or to on-premises

    •Power and cooling for on-premises installation

    •	Customer is in charge of any damage on the provided property

    •Clustering the solution is up to the customer

    After the installation and initial configuration of the hardware is complete, IBM strongly suggests that you determine whether a more recent level of system software is available. If so, update to that level of software. After completing the software update, if necessary, you might also need to update the firmware on the drives in the system.

     

    
      
        	
          Note: IBM provides and installs storage with approximately 50% margin for growth. If more storage space is needed, be aware that new controllers may be added. This requires more space in the rack and enough fibre-channel ports and IP addresses on the infrastructure side.

        
      

    

    Physical planning

    All examples here are for reference only. For detailed information, see the IBM STaaS Hardware Planning Guide at: https://www.ibm.com/docs/en/flashsystem-9x00/8.4.x?topic=service-planning.

    Power

    The following power requirements (Table 1) exist at a minimum for one machine.

    Table 1   Requirement for one Power Supply. Two connections are needed for each enclosure

    
      
        	
          PSU

        
        	
          Input power requirements

        
        	
          Maximum input current

        
        	
          Maximum power output

        
      

      
        	
          2000 W

        
        	
          200 V to 240 V / single phase AC / at a frequency of 50 Hz or 60 Hz 

          IEC C14 standardized

        
        	
          10 A

        
        	
          2000 W

        
      

    

    Ensure that your environment meets the power requirements. To aid in power and cooling requirements planning, Table 1 lists the rating of each power supply unit (PSU) by enclosure. The power that is used by the system depends on various factors, including the number of drives in the system and the ambient temperature.

    Environmental requirements

    Table 2 shows the temperature requirements.

    Table 2   Temperature requirements

    
      
        	
          Environment

        
        	
          Ambient temperature

        
        	
          Altitude

        
        	
          Relative humidity

        
        	
          Max. wet bulb temperature

        
      

      
        	
          Operating

        
        	
          5°C to 35°C

          (41°F to 95°F)

        
        	
          0 - 3048 m

          (0 - 10000 ft)

        
        	
          8% to 80%

          non-condensing

        
        	
          23°C (73°F)

        
      

      
        	
          Non-operating

        
        	
          1°C to 50°C

          (34°F to 122°F)

        
        	
          -305 - 12192 m

          (-1000 to 40000 ft)

        
        	
          8% to 80%

          non-condensing

        
        	
          27°C (80°F)

        
      

      
        	
          Storage

        
        	
          1°C to 60°C

          (34°F to 140°F)

        
        	
          -305 - 12192 m

          (-1000 to 40000 ft)

           

        
        	
          5% to 80%

          non-condensing

        
        	
          29°C (84°F)

        
      

      
        	
          Shipping

        
        	
          -40°C to 60°C

          (-40°F -140°F)

        
        	
          -305 - 12192 m

          (-1000 to 40000 ft)

           

        
        	
          5% to 100%

          condensing, but not precipitating

        
        	
          29°C (84°F)

        
      

    

    Table 3 shows the numbers for a fully populated 2 U machine. Keep in mind that 1U machines can also be used.

    Table 3   Physical characteristics of the enclosure

    
      
        	
          Height

        
        	
          Width

        
        	
          Depth

        
        	
          Maximum weight

        
      

      
        	
          88 mm

          (3.46 in.)

        
        	
          483 mm

          (19.0 in.)

        
        	
          850 mm

          (33.5 in.)

        
        	
          49.65 kg

          (109.46 lb)

        
      

    

    IBM FlashSystem storage solutions

    The IBM FlashSystem family currently consists of models that are designed to address the full range of application workload and cost requirements. 

    Every solution comes with the intelligence and capabilities that are needed to make deployment and management of hybrid-cloud architectures that use simple IBM FlashSystem hardware.

    •IBM FlashSystem 5200 offers an efficient end-to-end NVMe or hybrid flash 1U option with all the performance and functionality of larger arrays.

    •IBM FlashSystem 7200 provides the combination of performance features that make it a favorite of budget-constrained enterprises unit with mid-range workloads.

    •Top-of-the-line IBM FlashSystem 9200 is engineered to tackle the most demanding business and research environments. IBM FlashSystem 9200 is built, tested, delivered, and configured by IBM. It delivers ultra-high throughput and NVMe-optimized flash performance. 

    The IBM FlashSystem storage system includes the following features:

    •NVMe-accelerated flash arrays with control enclosures that are 100% end-to-end NVMe-enabled and Storage Class Memory (SCM)-capable

    •Industry-leading performance and scalability with support for bare-metal, virtual, and containerized environments

    •IBM Spectrum Virtualize-driven, with a full range of industry-leading data services

    •Hybrid cloud ready, with support for private, hybrid, or public cloud deployments

    •Enterprise-grade system availability and data-security features that include non-disruptive data migration plus “6 nines” availability and hardware-accelerated data-at-rest encryption

    •Affordable, non-disruptive upgrade paths that deliver increased performance, scalability, and functionality

    Ordering information (for BPs)

     

    
      
        	
          Note: This section is for Business Partners. Clients do not order a specific model.

        
      

    

    The IBM STaaS solution is based on the IBM FlashSystems family. Appropriate systems are chosen to fulfill the requested performance and capacity levels are met. See Figure 11 for the complete family of FlashSystem at the time of writing. For more information on the FlashSystem Family, see Implementing IBM FlashSystem with IBM Spectrum Virtualize V8.4, SG24-8492.

    [image: ]

    Figure 11   FlashSystem portfolio

    The STaaS Product Structure is as follows:

    •Machine type for the IBM STaaS Solution is 9601 followed by the model number.

    •Model structure is a combination of performance tier and duration (Table 4). 

    Table 4   Model structure

    
      
        	
          Model Structure

        
        	
          1 year

        
        	
          2 years

        
        	
          3 years

        
        	
          4 years

        
        	
          5 years

        
      

      
        	
          Tier 3 performance

        
        	
          BT1

        
        	
          BT2

        
        	
          BT3

        
        	
          BT4

        
        	
          BT5

        
      

      
        	
          Tier 2 performance

        
        	
          MT1

        
        	
          MT2

        
        	
          MT3

        
        	
          MT4

        
        	
          MT5

        
      

      
        	
          Tier 1 performance

        
        	
          HT1

        
        	
          HT2

        
        	
          HT3

        
        	
          HT4

        
        	
          HT5

        
      

    

    For example, a Tier 1-performance solution with the duration of three years has the Machine / Model Type 9601-HT3.
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