SEER Technical Note: Function Based Sizing in SEER-SEM

Function Based Sizing in SEER for
Software (SEER-SEM)

Function Based Sizing

Function Based Sizing is a system for sizing software projects which is based on what the software does, rather
than on the size of the source code. It breaks the software's operation down into specific actions, or function
points, which can be categorized by type (data functions or transactional functions). This makes it possible to
determine a software project's size based on the number of function points of each type, along with the
programming language (or Function Implementation Mechanism) used for development.

The IFPUG function point counting method, formalized by the International Function Point User's Group, is a
widely-used industry standard, and has been recognized as an ISO/EIC standard software metric. SEER-SEM
uses either IFPUG or an expanded version of the IFPUG function based sizing method, known as SEER Function
Based Sizing, with a more detailed breakdown of function point types, along with the ability to capture
functions not covered by the basic IFPUG method.

What SEER-SEM Function Based Sizing Can Do for You

SEER-SEM's Function Based Sizing is designed to make software sizing easier. You don't need detailed
specifications, and you don't need training in function counting. If you have only general specifications, and a
generally reasonable description of how the finished software will function, you can still produce a highly
useful size estimate.

Function Based Sizing uses the main IFPUG function categories decomposed into simple categories such as
input screens, printed reports, and menus. It tells you what to enter in plain, straightforward language,
organizing the inputs in a coherent, logical format.

In addition to all of the IFPUG function categories, SEER-SEM's Function Based Sizing includes an optional
additional category: Internal Functions. All IFPUG function categories (except for Internal Logical Files) cross
the application boundary; they do something (input, output, or storage) which moves data in or out of the
program. Internal functions, on the other hand, manipulate data strictly within the application boundary; they
are common in embedded systems, as well as in applications which involve processes such as data reduction,
data analysis, monitoring, data compression, and encryption, among others.

The Internal Functions category allows SEER-SEM to capture functions (and therefore size) not included in the
IFPUG categories, extending its capacity to accurately estimate software size.

Function Point Background

Function Points measure functional software size in a way that is independent of how the software was
implemented; this is sometimes referred to as a Functional Size Measure (FSM). Function Points were first
publicly introduced in 1979 by Alan Albrecht of IBM, as a means of measuring software functionality. The
Albrecht method was formalized by the International Function Point User Group (IFPUG), establishing a
standard set of rules and counting practices. The IFPUG FSM is now one of five recognized ISO/IEC standard
software metrics.

ISO/IEC Functional Size Standards

ISO/IEC 20926:2009 Software and systems engineering -- Software measurement -- IFPUG
functional size measurement method 2009
ISO/IEC 24570:2005 Software engineering -- NESMA functional size measurement method

version 2.1 -- Definitions and counting guidelines for the application of
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Function Point Analysis

ISO/IEC 19761:2003 Software engineering -- COSMIC-FFP -- A functional size measurement
method

ISO/IEC 20968:2002 Software engineering -- Mk Il Function Point Analysis -- Counting
Practices Manual

ISO/IEC 29881:2008 Information technology -- Software and systems engineering -- FiSMA
1.1 functional size measurement method

Functional Size Measures offer a way to quantitatively compare different software systems, regardless of how
they were implemented. This allows you to functionally compare a mainframe system with a web-based
system or one developed in COBOL versus Java. It gives companies a way to quantify their software portfolio
assets.

Functional Size Measures are done by counting (or sometimes estimating) well defined types of key functional
components, generally categorized as data or transactions. This process involves defining an application
boundary in order to differentiate internal versus external data and input versus output transaction types.

SEER-SEM supports all the ISO/IEC standard functional size measures for estimation. SEER-SEM has also
expanded on the IFPUG functional size measure to better support the estimation processes. This expanded
treatment of the IFPUG FSM is referred to as SEER Function Based Sizing.

IFPUG Functional Size Measure

The IFPUG FSM breaks down into five function count categories:

e Transactional Types
0 External Inputs (El)
0 External Outputs (EO)
0 External Inquiries (EQ)
e Data Types
0 External Interface Files (EIF)
0 Internal Logical Files (ILF)

Function Category Definitions

Internal Logical File (ILF). An Internal Logical File is a user-identifiable set of logically related data or control
information used and maintained by the application. Internal Logical Files might be accessed by an
application's External Inputs, External Outputs, External Inquiries, or Internal Functions.

External Interface File (EIF). An External Interface File is data needed by the system to perform required
functions: a user-identifiable group of logically related data (related at such a level that an experienced user
would identify it as fulfilling a specific application user requirement) or control information used by the
application but maintained by another application. External Interface Files might be used by an application's
External Outputs, External Inquiries, or Internal Functions.

External Input (El). An External Input is any function or transaction that moves data into an application.
Generally, this data is used to update an Internal Logical File in the application. An External Input should be
considered unique if the logical design requires input processing different from other External Inputs.

External Output (EO). An External Output is any function or transaction that formats data and moves data out
of the application boundary. External Outputs should be generated by the application in a format that can be
used by an external source. Generally, an External Output is generated based on an Internal Logical File or an
External Interface File. An External Output should be considered unique if the logical design requires
processing logic different from other External Outputs.

External Inquiry (EQ). An External Inquiry is a unique request that results in the retrieval of data. An External
Inquiry request does not update or change any of the software's Internal Logical Files. An External Inquiry
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response does not contain derived data; it simply retrieves existing information. An External Inquiry should be
considered unique if the logical design requires processing logic different from other External Inquiries.

When counting, each ILF, EIF, El, EO and EQ_is classified as simple average or complex. For the transactional
counts, the complexity is based on the number of file types and data fields are involved in the transactions.
For data counts, complexity is based on the number of record types and data types.

SEER-SEM Extensions of the IFPUG Function Sizing Metric

SEER{ 9a Q& Cdzy OlAz2y .l &SR {ATAy3a A& O2yaraisSyid 6A0GK LCt
Internal Functions. This extension allows function based sizing for software types which have algorithmic

processes that are not reflected in the transactional or data function counts. Use of this extension in SEER-

SEM is purely optional, and does not have be considered if you are already using IFPUG standard counts.

Internal Functions are defined as follows:

Internal Functions (IF). Internal Functions are basic processes performed by a program, such as data
reduction, data analysis, monitoring, data compression, encryption, and application-specific calculations.

Internal Functions have the same weighting as Internal Logical Files. When using the SEER-SEM extended
function based sizing, calculation of unadjusted function points are calculated using these weightings:

Low Average High Total \
External Inputs x3 x4 X6
External Outputs x4 X5 x7
External Inquiries x3 x4 X 6
Internal Logical Files x7 x 10 x 15
External Interface Files x5 x7 x 10
Internal Functions x5 x7 x 10
Unadjusted Function Points H 2F | 02¢

Relation Between Function Counts and Unadjusted Function Points

SEER-SEM also decomposed functional sizing into its component parts so non-function point trained persons
can understand them and perform analysis and tradeoffs with specific information, such as add one report or
remove one screen. In the context of planning for a new system, functions often need to be estimated instead
of counting. The SEER Function Based Sizing detailed breakout supports the estimation process by helping you
identify the types of things that need to be considered. It also guides those who may not be trained or
experienced function point counters in establishing a credible function count.

The detailed function base sizing inputs are rolled up into the function counts. As you can see in the table
above, functional counts are weighted, then totaled into unadjusted function points. SEER-SEM uses the
unadjusted function points for estimation. SEER Function Based Sizing counts are comparable to IFPUG counts
and thus may be used to estimate IFPUG function points for benchmarking and other purposes without
requiring IFPUG training.

Detail Function Based Sizing (e.g. screens, reports...)

UFP, Function Counts, and Function Based Sizing
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Entering Function Points into SEER-SEM

SEER-SEM allows function counts to be entered at two levels:

Level Description

Function Based Sizing tab | This unique window allows detailed entries on the basis of specific
function point categories. If you use the Function tab, UFPs are
automatically calculated and carried into the Parameter tab.
Parameters tab Functions (Classic): as a total number of unadjusted function points
(UFPs); this is a metric that normally is accumulated from more
detailed function point counts.

You can also enter functions in the parameter tab using Proxy Sizing;
SEER-SEM includes several function based sizing proxies,
representing the most widely-used function-counting methods.

The Function Based Sizing Tab

When you enter size in the Function Based Sizing tab, these inputs will be weighted into a computed unadjusted
function point count that will be visible in the SEER-SEM Parameters tab. The weights used to compute unadjusted
function points are the standard IFPUG weights.

A Inputs |z|@
Parameters Function Bazed Sizing PMC Snapshots Labor Category &llocation
PROGRAM: Data Analyzer Least Likely Most &
_tl..
i--Function Implementation Mechanism C -
i~Programs Included In Size 1 1 1
=1-FUNCTIONS (Classic)
L ahNEW
#-Mew Functions 139 139 139
-Software phase at estimate Done
Ao e T 1] 1]}
1] u]
" - " 1] u]
Funcllon Based Sizing | PMC Snapshots Labor Categary Allocation one
PROGRAM: Data Analyzer Low Average High M LN
=h-NEW FUNCTIONS ‘| Weighted function
=HEXTERNAL INPUTS (E1) 1 4 5 > counts roll up to
-~ Input Screens Unadjusted —
nteractive Ing - - 0 —H Function Points |
Detailed Function ] (UFP) in the
Based Sizing inputs 1 p :
' arameters window.
H-EXTERNAL OUTP o]l up to Function -

b Sreen Repor
-Printed Repar
- Media Outputs

Counts.

=lo oo o oo
0 O N OO
) {mBw] S

- EXTERNAL INQUIRIES (EQ)

e}
[ (=]
(RN (=1

|

FBS Sizing Relationships

Function Based Sizing Inputs

You can enter detailed or category inputs in the Function Based Sizing tab. For each input, the input dialog
box displays a definition for the input and, when appropriate, examples and a guide to determining
complexity. You can include notes (with descriptive text and both file and Internet links) with each input.
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EXTERNAL INPUTS (EI)

0 Input Screens

0 Interactive Inputs

0 Hardware Inputs

0 Batch Input Streams
EXTERNAL OUTPUTS (EO)
Screen Reports
Printed Reports
Media Outputs
Software Outputs
Hardware Outputs
EXTERNAL INQUIRIES (EQ)
0 Request/Response

0 Menus

0 Context Sensitive Help

O O O oo

0 Embedded Computer Inquiries

EXTERNAL INTERFACE FILES (EIF)
0 Reference Data

0 Fixed Messages

0 Shared Data Files
INTERNAL LOGICAL FILES (ILF)

0 Application Data Groups

0 Data Tables

0 Data Base Files

INTERNAL FUNCTIONS

@ SEE

G ALORA

Note: Each input has three entries for low, average or high complexity. This resembles the least, likely and

most inputs commonly used in many SEER-SEM parameters. The function inputs, however, represent

complexity, while the parameter least, likely, most inputs represent probability.

Inputs

| Parameters 'Fum:liun Based Siz'ngr PMC Snapshots r Labaor Categary Allocation |

PROGRAM: Prices Database
ZHNEW FUNCTIONS
=i~ EXTERNAL THPUTS (ET)
- Input Screens
- Interactive Inputs
- Hardware Inputs
- Batch Input Streams
=i~ EXTERNAL OUTPUTS (EO)
- Screen Reports
Printed Reports
Media Outputs
Software Outputs
Hardware Outputs
=} EXTERNAL TNQUIRIES (EQ)
Request/Response
Menus
Context Sensitive Help
Embedded Computer Inquiries
RNAL INTERFACE FILES (EIF)
Reference Data
Fixed Messages
Shared Data Files
RNAL LOGICAL FILES (ILF)
Application Data Groups
Data Tables
Data Base Files
- Internal Functions

»

m

= 2

Low Average High Note

2 4 o

0 3 a Sign-on, trade type, and account proper...

2 1 1] 2 basic interfaces to PFB and 1 for PPAS

1] 0 1]

1] 0 1]

3 2 1] 3 simiple and 2 average

imeocaoaslm 0

3 o
0 1]
3 0 APR, GoTo and Visix
0 1]
0 1]
0 o
] 5 1
1] 0 1]
0 5 1] Theos, PPAS1, PPAS2, Customer, Trades
0 0 1 Master File
o 0 1]

Function Based Sizing Tab
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Input Screens

Sign-on, trade type, and account Law: 0
properties
Average 3
High ]

Input Screen

Logical screens used to add, edit, or delete internally stored data. Count one screen for each transaction type
(add, change, or delete). Input screens may be textual or graphical. They may be one or mare physical screens
processed as one transaction. Conversely, one physical screen, when viewed by processes, can relate to
multiple External Inputs.

Functional rating is based on the number of File Types Referenced (FTRs) and Data Element Types (DETs) and is
determined by the following matrix.

1to 4 5to 15 16 or more DETs
DETs DETs

0to 1FTRs Low Low Average

2 FTRs Low Average High

3 or more FTRs  Average High High

Note: For numeric inputs, you can press the = key to use the Parameter Calculator.

| »

il

Detailed FBS Input

EXTERNAL OUTPUTS (EO)
Neos Mand Note
3 simiple and 2 average, see the count Low: [

found in <file://C:\Users\Karen
McRitchie\Documents
\ColdFusionSEERIT Script.xls>

Average H

High 0

External Outputs (EO)

Output generated by the application in a format which can be used by an external source. Count 1 for each
unigue format for data that will be output to an external source (hardware or software) that is separate from
this application. An Qutput should be considered unique if it has a different format, or if the logical design
requires processing logic different from other Outputs of the same format.

Functional rating is based on the number of File Types Referenced (FTRs) and Data Element Types (DETs) and is
determined by the following matrix.

1to 5 5to19 20 or more DETs
DETs DETs

0to1FTRs Low Low Average

2to 3 FTRs Low Average High

4 ormore FTRs  Average High High

Note: For numeric inputs, you can press the = key to use the Parameter Calculator.

Function Count Input

-
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The Parameters Tab: Classic Functions and Function Proxies

The Parameters tab includes two basic ways of entering function counts, which can be used as an alternative
to Function Based Sizing: the Functions (Classic) inputs, and function-based proxies:

Functions (Classic) Inputs

The Functions (Classic) parameter category represents the total effective functions, measured in unadjusted
function points (UFPs). If you enter UFPs directly into the Parameter tab, you can use any counting method
that ultimately conforms to IFPUG's standard measure of an unadjusted function point.

Note: When you select the New or Pre-existing inputs under Functions (Classic) , you will be given the option
to enter more detailed inputs in the Function Based Sizing tab. If you choose to enter Functions (Classic) data
in the Parameters tab, your entries will overwrite the corresponding Function Based Sizing inputs.

Other Function-Based Sizing Inputs

SEER-SEM includes several other functional size measures that can be used for estimating. These are accessed
through the proxy inputs. Users may also define their own functional size measure to be used for estimating.

Proxy Description

COSMIC Function Points A standardized method of measuring software size for business
application and real-time software, and hybrids of these.
COSMIC FP Data Movements COSMIC Function Point count combining all four data movement
counts into a single input.

Mark Il Function Points This proxy allows for direct input of function points that are
compliant with Mark Il Function Point Analysis (Mkll FPA).
Metric - Fast Function Points A simplified version of function points. You do not need to
determine complexity; you simply count the number of each type
of function point.

Metric - Function Based Sizing | The Function Based Sizing proxy allows for direct input of IFPUG-
standard function points into the Parameter window.

Metric - Unadjusted Function | The Unadjusted Function Points proxy lets you enter size data
Points directly as Unadjusted Function Points.

For all of these functional size metrics, inputs are in the standard SEER-SEM least, likely, most format. Proxy
function counts are translated into unadjusted function points.

rParameIersr Function Based Sizing rPMCSnapsth r Labor Category Allacation

PROGRAM: Intranet Library (Perl) Least Likely Most  Mote
=t-PROXY SIZING

rParamehersr Function Based Sizing r PMC Snapshots r Labor Category Allocation |
PROGRAM: Intranet Library (Perl) Least Likely Most  MNote

- PROXY STZING . . : - Praxy Description Cosmic Function Points
b Proxy Description Mark II Function Point Analysis |- HEW
=I- HEW CFP - Entries 3 4 7
& Input Data Elements (IT) 3 3 4 CFP - Exits 2 2 6
- Entity References (ER) 4 5 6 CFP - Reads 10 12 15
i~ Output Data Elements (OT) 3 4 5

SEER-SEM Proxy Function Inputs

Estimation using Functional Size Measures in SEER-SEM

Cdzy QlGiA2ylt aATAy3a SlidzZ 6§Sa FdzyOQiiAz2ya (2 epdfFmh2 NI dzy Al a:é
application and complexity. Once a functional size measure is summarized as unadjusted function points
(UFP), it is then converted into an effective size, S,, as follows:

S = Lxx (AdjFactorx UFP)Entropy/1.2)

LX is the effort units. AdjFactor is the product of the complexity, count phase, platform and application
adjustments. Entropy ranges from 1.04 to 1.2, depending on the type of software being evaluated.
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Effort Units are based on analysis of actual project data containing both UFP measures and actual effort.
Effort Units are specific to SEER-SEMQ size / effort relationships.

Note SEER-SEM will also estimate the number of lines of code from functional sizing (found on the software
metrics report) but that is a different number than the effective effort units. Effort units analysis is published
by Galorath and should not be confused with number of lines of code.
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