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Summary

SEER for Software uses a set of language factors for a large list
of programming languages and development frameworks. The
recent Agile Planner release includes a major update to these
language factors. This presentation will provide an overview of
the language factors and how they are developed and updated
and trends emerging from the analysis.




Presentation Overview

SEER for Software = SEER-SEM

>

How SEER-SEM Uses Language Factors

Language factors are key metrics in generating a SEER-SEM

estimate, especially when using functional size metrics.

How Language Factors are Developed

Analysis and derivation of language factors follows a process that
is specific to SEER-SEM.

Trends observed in this update follow general trends of what we

have seen in the past.




_ ) SEER The language expansion factor
@ SEER  Relating back to the language factor

G A L 0 R A T H @ Recall the function based size formula:
8. =L, x(AdjFactor xUEP ) *"""1%)

@ The SEER-SEM.ini file, has a list of commonly used languages with
several factors that apply to estimates

'i' = i o (Aqrjfagf()r * f;TP )REWOM"‘] 2) gﬂ%ﬁﬁgfgg Languages = 51.54 5154 *IA
@ X 4th Generation Languages = 23.32 2888 0Ok
ABAR = 2145,2535 0gA 351 220 19°
Language Factors In SEER-SEM @ In both cases, AdjFactor, UFP and Entropy are the same. So the above '
ratio can be reduced to: @ The first is the “language expansion factor”
§ 12 L 12 @ The others relate to defect estimates (that's another paper entirely)
Karen McRitchie Eﬁ“Ad,r=[ 5_{,} > EffAd) =[L_}
35, .

SoCal ISPA Chapter Meeting — El Segundo CA

March 16, 2006 o Solving for [_gives:

1

,-’:r =(E frAdf)” L,
SEER™, SEER-SEM™, SEERH™, SEER-DFM™. SEER-Arcudirope™. SEER-PPMC™, SEER-Prjpectiner™, SEERDB™, SEER-RDA™. SEERCriicaMase™, SEER- : e - -
SEM Cliert™ for Microsak Project. SEER-ScatterPiot ™ SEER-C™. SEER-Spygiass™, & SEER-Raiefaker™ ane trademarks of Galorath Incorporated. Micmaoft Project is & Galoath Incoporaied 2005
registersd trademark of the Miciosoh Comoration T
® Galorath Incoporated 2006 © Galorath Incorporated 2006

A Recurring Topic

New languages and new data require that we review the factors built into SEER-SEM. New languages are added at each
release along with minor changes to existing languages. Major updates lead to major review of the language factors and

a table for each major version is included with the application.

C
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Functional Size Metrics

- Size Metric Description Fast Function Points
2k NEW i
- External Outputs (EO) 50 55 60

() B L T4

-External Inquiries (EJ--:.S[ZE METRIC““
-External Interface :

- Internal Logical Fi - Size Metric Description Mark II Function Point Analysis . .
- INternal Logical rie
Internial Log - NEW Measures Functionality
: Input Data Elements (IT) 100 110 120
- Entity References (ER) 18 20 22 i .. _
 ~ Output Data Elements (OT) 30 30 36 The Function Point is a normalized measure of software
=t~ SIZE METRIC - functionality and can be used to measure the functional
Size Metric Description Cosmic Function Points requirements
:J ...... N.Ew q '
. b CFP - Entries 20 20 22
- CFP - Exits 20 20 24
_ FiSMA
e rent D » M Technology Independent
b CFP - Writes 80 80 100 3 3 s
......... U Input () 2 4 6 FSM measures what is being delivered, not how. Therefore
""""" NIEU Output (o) 4 8 8 it can be used to compare projects across different
--------- Interface to Other Apps () 3 3 5
--------- Interface from Other Apps (f) 2 2 4 platforms and languages.
--------- Data Storage (d) 10 14 16
--------- Algarithmic (a) 22 25 30 -
=1~ SIZE METRIC ISO Standard Metrics
i Size Metric Description NESMA Indicative
=+ NEW . . . . .
| - Internal Data (ILF) 3 4 5 ISO/IEC has five recognized functional size metrics. There
- Extermal Data (EIF) 10 12 12 are many variations, but the 5 standard ones are widely

used. @
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Relating Size to Estimated Effort and

Schedule

Schedule = D"

S, Is the effective size

Formulas shown are a simplification, but do
represent the basic form. S, is normalized
effective size. D represents the staffing
complexity. C,, is the effective technology
which is the quantification of the many
parameters in SEER-SEM that describe people,
process, tools and other factors impactive the
overall productivity in the development
process.




Use of Language in Calculations

Function Implementation Mechanism is SEER-SEM for Language

Language Factors

S, = L, X (AdjFactor X UFP)"

Basi
asic Assembler
i ion
Function Implementation

This parameter is the language or imp|S++ code generator
or screen generator, that will be used {-gq) are.

See Also:

Database Languages

Function Implementation Mechanism is the language input in Language Factors L,, are used to compute a
SEER-SEM. When using functional base size metrics, thisis a key normalized effective size from a functional size metric.

input for estimating effort. For Lines of Code, this gives an AdjFactor represent an adjustments for platform,

indication of relative volume, thus indirectly impacting effort. application and phase at estimate. That normalized

C

size is in turn used to estimate effort.
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The Process of Updating Factors

Recipe for Making Changes

Gather Data Model Using Current Measure Errors

Factors

Implement the Table Review Changes Compute New Factors




Development Effort Months (Effort Months) (Log)

100,000
Historical Data

Estimate Points
.f/‘v
e A Cument Estimate (50%)
10,000
Trend Lines
== History Trend (mean)
1,000 = History Trend + sigma
Observations Used = 18,912
Data Roundup
100 No additional filtering selections.
Historical Project Data in SEER-HD format is an important
part of the process. This data has size, effort schedule
10
metrics along with descriptive information such as language,
platform and application. Other metrics relating to staffing
1 o
0 T nd def re also incl .
1 10 100 1,000 10,000 100,000 1,000,000 10,000, a d de eCts are aiso ¢ Uded
E“L‘\@i\lr@fiﬁf\ /EFFN—F‘”& Ci=r) 11 ng-) §= Es - B &b L) ~ tF
Copy Paste Calculate | Insert  Delete Armange Note TagSclected  Quick Project Agile  Find | Print
. Now | Element Element Elements~ . - Planner A Planner~
aii s % Annotation Print
: ( Parameters | _Functon Based Sizng | _Economic Factors | Project Monkor & Contol Snapshots [ Mantenance | Labor Category Alocatior. >
=I- Z 1: Tllinois Outreach PROGRAM: Redstone Scheduler Least Likely Most Note o)
IZ 1.1: Release 1 -1+ LINES (Classic)
Eg 1.1.1: Redstone Scheduler New Lines of Code 0 0 0
21 1.1.2: Process Simulation =i Pre-exists, not designed for re... 0 0 0
A 1.1.3: Braintree Encryption i Pre-existing Ines of code 0 0 0
& 1.1.4: User Management Module Lines to be deleted in pre-exstg 0 0 0
& 1.1.5: Report Management Modu Redesign required 10.00% 25.... 91.00%
& 1.1.6: Hobbt Data Services Reimplementation required 6.00% ... 22.00%
ZIZ 1.2: Release 2 i~ Retest required 33.00% 56.... 100.00% -
A11.2.1: Redstone Scheduler +-- Pre-exists, designed for reuse 0 0 0 O e ata o I nts
& 1.2.2: Process Simulation Function Implementation Mechanism COBOL
2 1.2.3: Braintree Encryption - Programs Included In Size 1 1 1
B 1.2.4: User Management Module =i FUNCTIONS (Classic) . . . .
2 1.2.5: Report Managernent Hod L NEW Modeling in SEER-SEM is accomplished
& 1.2.6: Hobbtt Data Services i New Functions 100 120 200
=I¥ 1.3: 3 Year Post-Release 2 Wai “ Software phase at estimate Done . . .
B 131 Redstone Scheduer ¢ through use of automated scripting. This
2 1.3.2: Process Simulation Reports 2 x| Charts
8 1.3.3: Braintree Encryption Quick Esti 5 " LabarC ( I > Activi " st -
= 1.3.4: User Management Module ( I“er It:::m s by b ey Es:;ta - ( — ( e Wl” be USEd tO make be 0 e & after
# 1.3.5: Report Mznagement Mad: Program: Redstone Scheduler RN i @ b @ E -
2 1.3.6: Hobbtt Data Services Development Schedule Months 1542 Redstone Scheduler 0
Development Effort Months 76.37 )
Development Effort Hours 11,609 LT B R Comparlsons'
Development Labor Cost 1,588,543 [ Sys Reqgs
Constraints MIN TIME - - SW Reas
Peak Staff 7.83 ——— B PreD
Maintenance Schedule Months 0.00 7% \1350;;&% DZ DZ:S:
Maintenance Effort Months 0.00 2507 5 e [ Code
Productivity Functions/Pers. Mon. 8.61 B Int&Test
Delivered Defects 3z 16.56% — : ;DDI;TE“ eI ER
s
I B Maint




Aggregate factors for each language grouping such as
PRED(25%) are also computed.

50%

03

Measure Errors

Estimate Ratios are computed for each observation.

4

5 25% 0.48
B 10% 0.27
7 Use Macro control-w to copy rightwards
ilanguage - i
10  Count 2,153
11 | Pred(25%) 205
ilanguage Factor 5257
14  Newlang_Med 50.44
?Hew Pre(x) 208
17 Change in Avg (Abs) 0.07
18 Change in Avg (%) 49%
19 Change in Pred(x) (Abs) 0%
20 Change in Pred(x) (%) 1%
21 Outlimerl FALSE T
22 Outlier2 FALSE vl

iration Summary

ALIBRATION ACTUALS

Development Actual Effort (hours)

aintenance Actual Effort (hours)
Dther Metrics

DMPUTED CALIBRATION FACTORS
Computed Calibration Development Ef...

Computec Calibration Development Sc..

Other Computed Metrics

Uncal. Estimate Actual/Required Difference

Development Actual Schedule (months)

Computed Calibration Maintenance Eff...

Computed Calibration Technology Adj...
Computed Calibration Complexity Adj...

11,608.58 12,000.00 -3%
15.42 13.00 19%
0.00 0.00 0%

1.03
0.84
0.00

0.00
0.00

04

Compute New

Factors

Proposed New Language

Factors for each language

are computed based on the

median estimate ratio.

)

= Lx(EffAdJ')%

@
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Math Behind New Language Factor

How Estimate Ratios Can Be Applied
After

q R S,

Before

Estimated Effort EF = DP Se F = DP| —

\Cte/ Cte

Se = L, X (AdjFactor x UFP)" S, = L, x (AdjFactor x UFP)"

E/5\" (L Most constants cancel out,
E _\s | ~ making the new Language

Factor a function of the
estimate ratio and the effort
entropy

Estimate Ratio Compares EffAdj =
The Before & After

New Language Factor I, = L,(EffAdj)7a




. . AldOSYU s 4 Language factors 2018 - Copy. Q- s
Development Effort Hours vs Effective Functions

Draw Pagelayout Formulas Data Review View Developer § Tell me what you want to do & Shar
1,000,000 - ‘ = =
alibri (Body) RTINS General v ondtonal Formatiing Insart v Ay &
[ Format as Table v T2 Delete v v
! . = VAL -G P Sort& Id
B I U fH v A $v% 9 20| [ CellStyles v [ Format v v Filter
100,000 R T R
e
\“G) ‘l“b
& & &
& & S
e“ & e"i & s « & & o
R R A R A AR A A P R T AT
10 s e w105 18 3 % W 2 s s 4w 1 21 e
10,000 a7 :er 2402 4214 176 su6h w4 346 2123 3000 4822 20 sise  sLu 1951 susT  1ist

4751 27.14 3089 4994 1176 5197  $3.89 3108 2493 9232 1708 4367 4132 4778 1951 5044 2140
169 109 18 176 151 1S4 160 086 198 050 029 141 088 130 136 158 1%
137 13 117 150 17 312 161 106 147 082 040 132 131 16 125 165 146

o 3 ¥ ] - 1% 3% 17% 29% 2% 2% 28% 39% 15% 10% 0% 2% 21% 18% 5% 20%. 15%

Y . B A% % 6% 2% 3\ 2% e W% W% 0% 23% 206 20% 366 20% 16K

] ., ol 2% 25%  -69%  25%  25% 168% 1%  20% S1%  43% 1% SI% 3% 3% 7% 7% -46%

1,000 1 L ] A19%  23%  37% 4% 17%  109% 1% 23% 26%  86%  40%  36%  34%  25% 5% 4% 2%

3% 2% 0% -2% 3% 1% 4% 4% 2% 0% 0% 1% -1% 1% 9% 0% 1%
14% % -1% % 13% 50%  -14% 9% 15% 0% #DIV/0! 5% -5% % -20% 1% 9%

Devel opment Effort Hours (Effort Hours) (Log)

Deep Dive into the results to understand the change. o
100 o« o o o 5

This involved looking different cuts of the data including  FSS——_—" PR e )
y ' super and subsets. Lots of pivot tables filtering on data R,
set sub groups. Visual checks against scatterplot data | i s s " "’ i
1 ° were also examined. When results are compiled, a team [ " S m—
! - o 1000 . e B s e s o e o i e B
Effective Functions (Effective UFPs) (Log) review of each language change was conducted. R e . e e

B s - —

' ;[Table Name as appears on the choice list]
| ;Language Name = cl c2 c3 cd ¢5 b 7 cB 9

)

; Language name as it is to appear on the list

¢l - language expansion factor used with internal calculations against a
Must be a positive number.

; €2 = not used

06

Implement

€3 - c9 are used as part of the delivered defect computation
If you are a adding a new language, select factors from a similar 1

€3 - Language Defect Difficulty

cd - OperatorsPerLOC

€5 - OperandsPerLOC

cb - MaxVocabulary

c7 - MeankofMaxVocabularylUsed the Table

c8 - UniqueOperandScalingFactor

¢9 - UniqueOperandExponentialFactor

E
- %

Tma me W wma wa ws ws wr ws wr wr we wa w

SEM 8.3 contains the new
[SEM 8.3]

3rd Generation Languages = 39.19 51.54 1 3.98 2.09 170.47 1 |Gl AUIEINE ‘,‘
4th Generation Languages = 29.61 28.88 ©.85 3.51 1.93 194.54 3

ABAP =  49.94 25.35 ©0.88 3.51 2.2 194.54 0.63 6.8 0.51 [siabClUCEAIEEERC

Access = 11.76 14.8 ©.91 3.51 2.47 194.54 0.63 6.89 0.

Ada = 51.97 48.22 1.82 3.98 2.89 170.47 ©.63 6.89 8.51

-

estimation



Estimate Continuity

Options for Using Language Factors

$

New Estimates Legacy Estimates
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3GL and 4GLs

A trend of convergence?

Convergence of Languages

[SEM 6.0 or earlier]

N T
[SEM 7.0] [SEM 8.1]
=B 3rd Generation Languages =B Ath Generation Languages

[SEM 8.3]

15
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Looking at the Popular Languages

https://www.tiobe.com/tiobe-index/

Trends of the Major Languages

[SEM 6.0 or earlier]

e |V el C

C#

[SEM 7.0] [SEM 8.1] [SEM 8.3]

CH++ el ]avaSCript =emPHP eSOl el Objective C ememVisual Basic === Python

Looking at 10 most popular languages as indicated by the

Tiobe Community Index..

TIOBE Programming Community Index

Source: www.tiobe.com

2008

Java

- C

Python
Ce++

== Visual Basic .NET
— C#

JavaScript

= PHP

16

= sqL

Objective-C
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The Study Continues

What we are watching

Low Code Platforms

Low Code Development Platforms offer potential
productivity boosts. We have seen some examples

of this (Outsystems) and are watching adoption.

Frameworks/Language Stabile Workhorses

Frameworks offer efficiency and play a role in o )
Minimal Change Detected for Cobol, Ada despite

productivity. Frameworks combined with dat
new data.
different languages are being looked at.

Maintenance

Is Software Support impacted by language to

the same degree as it is for development.

C
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Steve Acelar Alton Ng
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