
Unit 10 Capacity Planning 

• 10.1 Calculating storage requirement, CPU requirements 



• The data warehouse (& mining) environment - like all other computer environments -
requires hardware resources. 
• Given the volume of data and the type of processing that goes against the data, the 

data warehouse is capable of consuming large amounts of resources. 
• For organizations that want to be in a proactive stance - where hardware resource 

utilization is not a surprise and the response time of a system is anticipated ahead of 
building the system, capacity planning for the data warehouse environment is a very 
important exercise.
• There are several aspects to the data warehouse environment that make capacity 

planning for the data warehouse a unique exercise:
• The first factor is that the workload for the data warehouse environment is very 

variable.
• A second factor making capacity planning for the data warehouse a risky business is 

that the data warehouse normally entails much more data than was ever 
encountered in the operational environment. 
• A third factor making capacity planning for the data warehouse environment a 

nontraditional exercise is that the data warehouse environment and the operational 
environments do not mix under the stress of a workload of any size at all.



Consider the patterns of hardware utilization as shown by Figure 1.

In the operational 
environment:  uses 
hardware in a static 
fashion

In the data warehouse: 
hardware is used in a 
binary fashion



• Trying to mix the different patterns of hardware leads to some basic difficulties. 

The patterns are simply incompatible. 
Either you get good response time and a low rate of machine utilization (at 
which point the financial manager is unhappy), or you get high machine 
utilization and poor response time (at which point the user is unhappy.)

Figure 2 shows what 
happens when the two 
types of patterns of 
utilization are mixed in 
the same machine at the 
same time.



• The need to split the two environments is important to the data 
warehouse capacity planner because the capacity planner needs to be 
aware of circumstances in which the patterns of access are mixed. 
• In other words, when doing capacity planning, there is a need to separate 

the two environments. 



CALCULATING DISK STORAGE
• The calculations for space are almost always done exclusively for the current 

detailed data in the data warehouse.
• The reason why the other levels of data are not included in this analysis is that:
• they consume much less storage than the current detailed level of data, and 
• they are much harder to identify. Therefore, the considerations of capacity planning for 

disk storage center around the current detailed level.

The calculations for disk 
storage are very 
straightforward. Figure 6 
shows the elements of 
calculation.



PROCESSOR REQUIREMENTS

• In order to make sense of the estimation of the processor requirements for the 
data warehouse, the work passing through the data warehouse processor must 
be divided into one of three categories - background processing, predictable 
DSS processing, and unpredictable DSS processing. 

Figure 7 
shows 
these 
three 
categories



The parameters of interest for the data warehouse designer (for both the 
background processing and the predictable DSS processing) are: 
• the number of times the process will be run, 
• the number of I/Os the process will use, 
• whether there is an arrival peak to the processing, 
• the expected response time. 

These metrics can be arrived at by examining the pattern of calls made to the 
dbms and the interaction with data managed under the dbms. 



SUMMARY 
• Capacity planning is important for the data warehouse environment as it was (and 

still is!) for the operational environment. Capacity planning in the data warehouse 
environment centers around planning disk storage and processing resources. 
• There is an important but indirect relationship between data and processing power 

- the more data there is, the more the processing power required. 
• Processing in the data warehouse environment must be physically separated from 

processing in the operational environment. 
• Disk storage capacity is a function of the level of detail stored, the length of time the 

data is kept, and the number of occurrences of data to be stored. 
• Processor capacity is a function of the workload passing through the environment. 

The important features of the processing environment are the characteristics of the 
workload, which can be described as consisting of background processing, 
predictable DSS processing, and unpredictable DSS processing. The profile of the 
transactions are merged together to produce a definitive picture of the resources 
needed for the data warehouse environment. 


