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Systems and methods for providing a cost estimate for a data
processing system are provided. An exemplary method may
include selecting application programs from a set of appli-
cation programs, wherein each application program may
have a number of objects. The method may further include
entering data descriptive of a load profile, retrieving a set of
sizing coefficients for each object of the selected application
programs, and estimating the hardware requirements for
each one of the objects of the selected application programs
by entering the sizing coefficients and the load profile into a
sizing model. The method may further include entering the
hardware requirements for each one of the objects of the
selected application programs into a cost estimation com-
ponent to provide a cost estimate for each one of the
program objects of the selected application programs. The

030129472 method may further include calculating a total hardware

requirement by adding the hardware requirements, and cal-
culating the total cost estimate for the data processing
system by adding the cost estimates for each object of the

GO6F 17/60 selected application programs.

[ APPLICATION PROGRAM SELECTION f~— 200
)

| DYNAMIC LOAD PROFILE (202
!

| MEMORY LOAD PROFILE f~—204
I

‘ CONCURRENCY |~ 206

!
[ Ji= 208
l

—'I RETRIEVAL OF SIZING COEFFICIENT SET C (BOW) |'\4 210

;

| COST ESTIMATION FOR HW REQUIREMENTS FOR BOI I"\/ 214

l

- e [~ 216

!

| TOTAL OF HW REQUIREMENTS |,\, 218
| COSTTOTAL |/\, 220
| COST TOTAL PER TRANSACTION 222

Tessell Exhibit 1035
Tessell v. Nutanix




US 2005/0027661 A1

Feb. 3,2005 Sheet 1 of 3

Patent Application Publication

b~ WV¥90¥d
V101 -
_ (zwog)d ZWog
(1wog)a LNog
SIN3I2134302 ONIZIS WY
—~—011
. (NI09)D NIOg
1800 [SINIWIHINDIY MH 09 A_,_.o.m._vo %.m
(z108)2 208 39V4
(1108)9 1108 -43IN|
. SIN3IDI44300 9NIZIS v 'ERN
~ 371404d GVO1
HOLYWILS3 | TEdoW L. (zz0g)o ¢zo8
1809 SINTWIHINDIY | ONIZIS ¥Y3ANIT| SLIN3IIDI44309 (1zog)o }c0d
MH SIN3IDI44300 ONIZIS v
(z108)2 108
x . N 0l (1109)9 1109
901 901 SIN3I2143309 ONIZIS W 7
20l
\u\
001




Patent Application Publication Feb. 3, 2005 Sheet 2 of 3 US 2005/0027661 Al
APPLICATION PROGRAM SELECTION ~— 200
Y
DYNAMIC LOAD PROFILE ~— 202
Y
MEMORY LOAD PROFILE 204
A
CONCURRENCY ~— 206
A
J:=1 208
A
RETRIEVAL OF SIZING COEFFICIENT SET C (BON) ~—210

Y

Y

DETERMINATION OF HW REQUIREMENTS FOR BOIJ BY LINEAR SIZING MODEL [~— 212

Yy

COST ESTIMATION FOR HW REQUIREMENTS FOR BOlJ ~— 214
A 4

Ji=J# ~—216
A 4

TOTAL OF HW REQUIREMENTS L~ 218
A 4

COST TOTAL ~_ 220

COST TOTAL PER TRANSACTION 222

FIG. 2



Feb. 3,2005 Sheet 3 of 3 US 2005/0027661 A1

Patent Application Publication

e NYY¥O0Yd
VI0L
—~—0L€
1500 [SINGWIuINOIuMH| 08
’ AN
. P —— T
 31408d QYO || o) 15144300  SiNaI0N4300] v
ONIZIS ONIZIS
HOLYWILST |« TI000 |
1500 [‘SINGHENTIOZY | ONIZS ¥YaN" “SINGIOI0)
4] ]
__|[sinai0134300 | siNaididdz00| 1w
) , v0¢ ONIZIS ONIZIS
80¢ 90¢ (
¢0¢
\I\

00¢



US 2005/0027661 Al

METHOD AND COMPUTER SYSTEM FOR
PROVIDING A COST ESTIMATE FOR SIZING A
COMPUTER SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to the field of esti-
mating the cost for a data processing system, and more
particularly to sizing of a data processing system.

BACKGROUND

[0002] Various sizing methodologies for predicting the
hardware investment needed to run software applications are
known from the prior art. “Sizing” encompasses the deter-
mination of the central processing unit (CPU) requirements,
volatile memory requirements (e.g., cache memory or ran-
dom access memory), and mass storage requirements (e.g.,
hard disk capability) of a data processing system that is
capable of running a given software application at accept-
able performance levels.

[0003] U.S. Pat. No. 6,542,854 shows a method and
mechanism for sizing a hardware system for a software
workload. The workload is modelled into a set of generic
system activities which are not directly tied to a specific
hardware platform. Suitable hardware systems or compo-
nents are selected by analyzing the workload and hardware
profiles in terms of the generic system activities.

[0004] U.S. Pat. No. 6,542,893 shows a database sizer.
The database sizer calculates the total mass storage require-
ments for a relational database table including database
storage requirements, application and software require-
ments, system table requirements, scratch and sort require-
ments, log file requirements, and growth requirements. The
database sizing is done by providing detailed inputs for
tables in the database sufficient to calculate the required
table size for each table; providing detailed inputs for each
index for each table in the database sufficient to calculate the
required index size for each table; providing input param-
eters for each database system, including the page size, the
fill factor, the log file space, the temporary space (as a
percent of the formatted database size including indexes),
the space required for operating system and application
software, the space required for system databases, the per-
cent growth required for the database, and the page file
space; calculating a total storage requirement for the data-
base using the inputs and input parameters; and calculating
a storage requirement for the data base management system
using the inputs and input parameters. The calculated stor-
age requirements include separately output operating system
and application software space requirements, system table
space requirements, scratch and sort space requirements, and
log file space requirements.

[0005] Quick Sizer is a SAP® program product which
assists in selecting the hardware and system platform that
meets specific business requirements. Quick Sizer provides
online, up-to-date sizing based on business-oriented figures,
such as the number of users or expected number of business
processes and documents (http://www.sap.com/andeancarib/
soluciones/technology/documentacion/Ouick%20  Sizer-

.pdf).
[0006] The Optimizer Model for SAP is an option to the
HyPerformix Integrated Performance Suite™ (IPS).
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[0007] (http://www.hyperformix.com/whitepapers/
Optimizer%20Model%20for%20S AP.pdf). The Optimizer
Model for SAP includes models for the major SAP R/3
software modules (e.g., Financials, Sales and Distribution)
and combines them with the extensive hardware library
found with the HyPerformix Infrastructure Optimizer™
(Optimizer) product. Optimizer enables its users to analyze
and optimize end-to-end performance of their SAP applica-
tion on various hardware configurations.

[0008] The Optimizer Model for SAP takes workload and
configuration parameter inputs. Workload parameters
include the number of users of each SAP R/3 module.
Configuration parameters include the number of servers at
each tier (e.g., web, application) and the number of pro-
cesses (e.g., Dialogue workers) on each server. Once work-
load and configuration parameters are specified, an applica-
tion model is generated and automatically added to a
hardware topology model created using Optimizer. “What-
if” experiments can then be carried out to evaluate various
performance questions.

[0009] The Optimizer Model for SAP provides a default
set of resource usage metrics for each of the SAP modules.
These metrics are similar to those used in SAP Quick Sizer
and include both CPU and network usage metrics. Early in
the design phase, architects can quickly build models using
the default resource metrics to do first-cut sizing perfor-
mance analysis. Later, models can be calibrated with actual
measurements collected during functional testing. Scenarios
can then be rerun to ensure the application is still on target
to meet its performance goals. At least one problem with the
above discussed systems is that they do not provide for cost
contributions based on a per object and/or a per transaction
basis. Accordingly there is a need for better systems and
methods for providing a cost estimate for a data processing
system.

SUMMARY

[0010] One embodiment consistent with the present inven-
tion provides for a method of providing a cost estimate for
a data processing system by determining the hardware
requirements for each object of a selected application pro-
gram and estimating of the corresponding cost. The object
specific hardware requirements and cost are added up in
order to provide the total hardware requirements and the
total cost estimate. The total of the cost can be broken down
into the cost contributions of individual objects.

[0011] Exemplary embodiments consistent with the
present invention enable a user to make a plausibility test
whether a projected data processing system makes sense
from an information technology (IT) cost perspective. For
example, if the estimated initial IT cost per transaction
surpasses the economic value of a typical transaction to be
processed by the data processing system, this indicates that
the architecture of the data processing system requires an
adaptation in order to reduce the data processing cost. This
can be done by reducing the level of granularity by which
transactions are to be processed in the data processing
system. For example, instead of tracking each individual
item of a bill of material it can be sufficient to keep track of
lots of a class of the item which reduces the data processing
and storage requirements.

[0012] In accordance with one embodiment of the inven-
tion, the user may have to select application programs from
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a set of application programs which are supported by the
computer system for making the cost estimate. Each one of
the application programs may have a predetermined number
of objects, which are also referred to as ‘business objects.’
Business objects may be the data processing entities which
in combination constitute a transaction, such as the process-
ing of an order. For example the processing of an order
includes the business objects ‘acceptance of order,” and
‘invoice.’

[0013] Further a user may enter a load profile as a basis for
the sizing. In one embodiment, the load profile may include
only the expected dynamic load profile of the data process-
ing system rather than the static load profile. This is advan-
tageous in order to limit the effort required for the sizing and
to provide a lower limit of the cost estimate. A lower limit
for the cost estimate in most cases may be sufficient in order
to perform a plausibility check whether a project data
processing system is acceptable or requires modification
from a cost perspective. For example, if the lower limit for
a cost estimate per transaction surpasses the economic value
of the transaction, such as the value of the ordered item, this
means that the plausibility check has failed and that the
projected data processing system requires modifications.

[0014] In accordance with another embodiment of the
invention, the sizing of the data processing system is done
step by step for the business objects of the selected appli-
cation program. For this purpose, sizing coefficients for each
business object may be retrieved from a database table. The
sizing coefficients may be entered into a sizing model which
provides the estimated hardware requirements for the imple-
mentation of that individual business object.

[0015] These business object specific hardware require-
ments may be used for estimating the implementation cost
for that individual business object. After this has been done
for the business objects of the selected application program,
the business object specific hardware requirements and the
business object specific costs may be added up, respectively.
For example, this provides an estimate of a lower limit for
the implementation costs and/or the implementation costs
per year and/or the implementation costs per transaction.

[0016] In accordance with yet another embodiment of the
invention, the sizing model may be a linear sizing model
using a set of linear equations. The linear equations may be
parameterized by means of the sizing coefficients to provide
the hardware requirements per business object.

[0017] In accordance with still another embodiment of the
invention several load ranges may be defined for the sizing.
Within each load range the sizing may be done linearly. This
can be done by assigning different sets of sizing coefficients
to different load ranges.

[0018] In accordance with another embodiment of the
invention, the cost estimation may be done based on a linear
cost model. For example the linear cost model may include
a cost factor of cost per CPU requirement, cost per memory
requirement and cost per mass storage requirement. These
factors may be multiplied by the projected hardware require-
ments of the data processing system to provide the cost
estimates.

[0019] It is an advantage of at least some embodiments of
the present invention that it supports a yes/no decision for an
IT investment on the basis of a cost estimate.
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[0020] It is another advantage of at least some embodi-
ments of the present invention that the cost contributions of
the individual objects are provided which helps a user to
identify more efficient and cost effective options for the
configuration of the projected data processing system.

[0021] It is another advantage of at least some embodi-
ments of the present invention that the cost estimation, and
in particular the cost estimation per transaction, can be used
as a so-called key performance indicator (KPI). This KPI
definition enables a customer to perform a plausibility check
whether an investment in a projected data processing system
is reasonable and guarantees a possible appropriate return on
investment (ROI), or if the projected data processing system
requires modifications in order to align the structure of the
data processing system with the business environment of the
customer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restrictive of
the invention, as claimed. The accompanying drawings,
which are incorporated in and constitute a part of this
specification, illustrate several embodiments of the inven-
tion and together with the description, serve to explain the
principles of the invention. In the drawings:

[0023] FIG. 1 is a block diagram of a first embodiment of
a computer system, consistent with the invention,

[0024] FIG. 2 is illustrative of a flow chart for performing
sizing and cost estimation, consistent with the invention, and

[0025] FIG. 3 is illustrative of an alternative embodiment
of a computer system consistent with the invention.

DESCRIPTION OF THE EMBODIMENTS

[0026] FIG. 1 shows a computer system 100 having a user
interface 102 and a coefficient database 104.

[0027] Computer system 100 may support a number of
application programs Al, A2, ..., Al ...AM. Each one of
these application programs may have a number of business
objects. For example, application program Al has business
objects BO11, BO12, . . . ; application program A2 has
business objects BO21, BO22, . . . ; and application program
Al has business objects BOil, BOi2, . . . BOjj, . . . BOin.

[0028] Coefficient database 104 may store the sizing coef-
ficients for each one of these business objects. For example
the business object BO11 of application program Al has an
assigned set of sizing coefficients C(BO11) and business
object BO12 has set C(BO12).

[0029] Further computer system 100 may have a linear
sizing model 106. Linear sizing model 106 may provide an
estimate for the hardware requirements to implement an
arbitrary business object BOij. Linear sizing model 106 may
be parameterized by the set C(BO1j) of business object BOij
and may evaluate a load profile which is entered via user
interface 102 by means of a set of linear equations.

[0030] A cost estimator 108 may be coupled to linear
sizing model 106. On the basis of the hardware requirements
per business object delivered by linear sizing model 106,
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cost estimator 108 may calculate a cost estimation for the
implementation of that business object.

[0031] The hardware requirements per business object and
the cost estimation per business object may be stored in a
result database 110. After the processing for providing a cost
estimate for a selected one of the application programs Al
has been completed, result database 110 contains an entry
for each one the business objects BOjj of the application
program and its related hardware requirements and cost
estimates. On the basis the total of the hardware require-
ments and the total of the cost is calculated. For example
results database 110 can be realised by means of a spread-
sheet.

[0032] The overall system control and the flow of infor-
mation within computer 100 may be controlled by a program
112.

[0033] In an example, the load profile data which a user
may enter via user interface 102 may include the following
data:

[0034] total number of transactions, such as orders, to
be processed per year (N),

[0035] average number of items per transaction (I),
[0036] average number of concurrent users (U),
[0037] average retention time of business objects

being related to a transaction before archiving (T).

[0038] On the basis of these load profile data, linear sizing
model 106 can calculate an estimate for the hardware
requirements by means of the following equations:

CPU (BOij)=N*I* c1
Memory (BOif)=N*I*U*c2
Disk space (BOij)=N*I*T*c3*c4,

[0039] where CPU (BOjj) is the central processing unit
requirement for a business object BOij, Memory (BOjj) is
the volatile memory requirement for business object BOjj
and Disk space (BOij) is the mass storage requirement for
business object BOij. The coefficients cl1, ¢2, ¢3, and c4
constitute the set of coefficients C(BOJj).

[0040] In operation, a user may select one of the applica-
tion programs Ai and enter the projected load profile via user
interface 102. In response, the sizing coefficients for the
business objects of the selected application program may be
retrieved from coefficient database 104 and entered into
linear sizing model 106 as well as the load profile data.

[0041] On this basis, linear sizing model 106 may calcu-
late an estimate of the hardware requirements for each one
of the business objects of the selected application program.
For example, linear sizing model 106 may output a set of
three hardware parameters for each business object in order
to indicate the hardware requirements in terms of CPU,
memory and disk space requirements. The estimation of the
business object specific hardware requirements provided by
linear sizing model 106 may be stored in result database 110.

[0042] The estimated hardware requirements determined
by linear sizing model 106 may be entered into cost esti-
mator 108. Cost estimator 108 may calculate the cost
estimate for each one of the business objects on the basis of
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the set of hardware parameters delivered by linear sizing
model 106 per business object. For example, this can be
done by calculating

Cost (BOIj)=CPU (BOij)*a+Memory (BOij)*b+Disk

space (BOif)*c,
[0043] where a is a monetary amount (e.g., Euro amount)
per CPU requirement, e.g., measured using the Sap Appli-
cation Performance Standard(SAPS), b is a monetary
amount (e.g., Euro amount) per memory volume and c is a
monetary amount (e.g., Euro amount) per disk space vol-
ume.

[0044] The SAP Application Performance Standard
(SAPS) is a hardware-independent unit that describes the
performance of a system configuration in the SAP environ-
ment. It is derived from the SD Standard Application bench-
mark, where 100 SAPS are defined as 2,000 fully business
processed order line items per hour. In technical terms, this
throughput is achieved by processing 6,000 dialog steps
(screen changes), 2,000 postings per hour in the SD bench-
mark, or 2,400 SAP transactions. Fully business processed
in the SD Standard Application Benchmark means the full
business process.

[0045] The resulting estimated cost per business object
Cost (BOij) may be stored in database table 110. When all
business objects of the selected application program have
been processed, the business object specific hardware
requirements and the business object specific cost estimates
can be added up to provide the total hardware requirements
and the total cost estimate.

[0046] By way of a non-limiting example, the sizing
coefficients and the coefficients a, b, and ¢ of cost estimator
108 are selected such that the resulting cost estimates
provide a lower limit for the actual cost in order to enable a
plausibility check. Results database 110 can be visualised
via user interface 102, e.g., in the form of a spreadsheet.

[0047] FIG. 2 is illustrative of a flow chart of a method for
performing sizing and cost estimation. The method may be
performed using computer system 100. In step 200, a user
may enter a selection of one of the application programs
supported by the system. In step 202, the user may enter a
dynamic load profile in order to describe the projected
dynamic load of the selected application program running on
the planned data processing system. The dynamic load
profile can be entered in terms of the total number of
transaction or the total number of transactions per time unit.
In addition the average number of items can be entered to
specify the dynamic load profile.

[0048] In step 204, the user may enter a memory load
profile. This can be done by entering an average retention
time of business objects related to a transaction before
archiving. In step 206, the user may input data which are
descriptive of the projected concurrency, i.e., the expected
average number of concurrent users.

[0049] In step 208, the index j may be initialized. In step
210, the sizing coefficients of the business object BOil of the
selected application program Ai may be retrieved from the
coefficient database. In step 212, the coefficient set retrieved
in step 210 as well as the dynamic load profile, memory load
profile, and concurrency data may be entered into the linear
sizing model in order to estimate the business object specific
hardware requirements. On this basis, a cost estimation for
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the business object specific costs may be performed in step
214. In step 216, the index j may be incremented and the
control may go back to step 210 in order to perform the steps
210 to 214 for the next business object BOi2. Steps 210 to
216 may be repeated until all business objects up to business
object BOin of the selected application program Ai have
been processed.

[0050] Next, the total hardware requirements may be
calculated in step 218 by adding up of the business object
specific hardware requirements. Likewise, the estimated
total cost may be calculated in step 220 by adding up of the
business object specific cost estimates. In addition, the
estimated total cost per transaction may be provided in step
222 by dividing of the total cost by the expected total
number of transaction per timed unit. This number can be
used as a key performance indicator to evaluate the cost
effectiveness of the projected data processing system.

[0051] FIG. 3 shows a block diagram of another embodi-
ment in the form of a computer system 300. Like elements
of the embodiments of FIGS. 1 and 3 are designated by like
reference numerals, increased by a value of 200 to designate
elements of the embodiment in FIG. 3.

[0052] Inthe embodiment of FIG. 3, computer system 300
may have a coefficient database 304, which may contain at
least two sets of sizing coefficients for each business object
BOjj. Each one of the sets of sizing coefficients may be
assigned to a specific load range L1 or L2. This enables
splitting up of the sizing task into linearized ranges rather
than a single range, for greater precision.

[0053] In operation, the load profile entered via a user
interface 302 may be used to select one of the sets of sizing
coefficients which are assigned to each one of the business
objects BOij (not shown in FIG. 3). This may be done by
determining whether the load profile which has been entered
via user interface 302 is within load range L1 or load range
L2.If the load profile is within load range L2, this means that
the set of sizing coefficients which is assigned to that load
range L2 is selected. Otherwise, the set of sizing coefficients
assigned to the other load range is selected. The selected sets
of sizing coefficients may be entered into linear sizing model
306, in a manner analogous to the embodiment of FIG. 1.

[0054] Other embodiments of the invention will be appar-
ent to those skilled in the art from consideration of the
specification and practice of the invention disclosed herein.
It is intended that the specification and examples be con-
sidered as exemplary only, with a true scope and spirit of the
invention being indicated by the following claims.

What is claimed is:

1. A method of providing a cost estimate for a data
processing system, the method comprising:

selecting application programs from a set of application
programs, each application program having objects,

entering load profile data for the selected application
programs,

retrieving a set of sizing coefficients for the objects of the
selected application programs,

estimating hardware requirements for the data processing
system for the objects of the selected application pro-
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grams by entering the sizing coefficients and the load
profile data into a sizing model,

entering the hardware requirements for the objects of the
selected application programs into a cost estimation
component to generate cost estimates for the objects of
the selected application programs,

calculating the total hardware requirement by adding the
hardware requirements for the objects of the selected
application programs, and

calculating the total cost estimate for the data processing
system by adding the cost estimates for the objects of
the selected application programs.

2. The method of claim 1, wherein the load profile data
comprises a total number of orders to be processed per year
by means of the selected application programs on the data
processing system, an average number of items per order, an
average number of concurrent users, and an average reten-
tion time of an object before archiving.

3. The method of claim 1, wherein the sizing model
comprises a linear sizing model.

4. The method of claim 1, wherein the objects of the
selected application programs have at least a first and a
second set of sizing coefficients, the sets of sizing coeffi-
cients are assigned to a load range and, the method further
comprises selecting one of the at least the first and the
second set of sizing coefficients on the basis of the load
profile data.

5. The method of claim 1, wherein the cost estimation
component is based on a linear cost model.

6. A computer program product for providing a cost
estimate for a data processing system, the computer program
product comprising program means for performing the steps
of a method, the method comprising:

receiving a selection of application programs from a set of
application programs, each application program having
objects,

receiving load profile for the selected application pro-
grams,

retrieving a set of sizing coefficients for the objects of the
selected application programs,

calculating an estimate of hardware requirements for the
data processing system for the objects of the selected
application programs by processing the sizing coeffi-
cients and the load profile data in a sizing model
program component,

calculating an estimate for cost for the implementation for
the objects of the selected application programs by
processing the hardware requirements in a cost estima-
tion program component,

calculating the total hardware requirement by adding the
hardware requirements for the objects of the selected
application programs,

calculating the total cost estimate for the data processing
system by adding the cost estimates for the objects of
the selected application application programs.
7. The computer program product of claim 6, wherein the
sizing model program component comprises a linear sizing
model.
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8. The computer program product of claim 6, wherein the
objects of the selected application programs have at least a
first and a second set of sizing coefficients, wherein the sets
of sizing coefficients are assigned to a load range, and
wherein the program means selects one of the at least the
first and the second set of sizing coefficients based on the
load profile data.

9. The computer program product of claim 6, wherein the
cost estimation program component is based on a linear cost
model.

10. A computer system for providing a cost estimate for
a data processing system comprising:

user interface means for selecting application programs
from a set of application programs, the application
programs having objects, and for entering load profile
data for the selected application programs,

means for retrieving a set of sizing coefficients for the
objects of the selected application programs,

a sizing model for estimating the hardware requirements
for the data processing system for the objects of the
selected application programs, the sizing model being
adapted to provide the estimation of the hardware
requirements by processing of the sizing coefficients
and the load profile data,
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a cost estimator for providing cost estimates for the
objects on the basis of the estimated hardware require-
ments,

means for calculating the total hardware requirement on
the basis of the hardware requirements for the objects,

means for calculating the total cost estimate of the data
processing system on the basis of the cost estimates for
the objects.

11. The computer system of claim 10, wherein the sizing
model comprises a linear sizing model.

12. The computer system of claim 10, further comprising
means for storing of at least a first and a second set of sizing
coefficients for each object of the application programs, each
of the sets of sizing coefficients being assigned to a load
range, and wherein the means for retrieving a set of sizing
coefficients is adapted to select one of the at least the first
and the second set of sizing coefficients based on the load
profile.

13. The computer system of claim 10, wherein the cost
estimator is based on a linear cost model.



