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Context & 5+

For all types and all sizes of software projects, for the very
small to the very large organizations:

» development effort must be estimated:

v’ it is a universal problem and it will not disappear!

AR AL IR, ASTE AT H B2 R A ] -
AR AN I R AR AT AR 55 1K — AR BT ) R R et !
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Context®y =

For all types and all sizes of software projects, for the very small to the very large organizations, development effort must be
estimated: it is a universal problem and it will not disappear! /N1E MV I FEE anfa], ANV 84T H 28 YRR G a7
LA TR TAFE AT X AT 8] 0 R X R !

Talk objectives: & it 3 &
1. Which software estimation techniques can you trust? H] DA
(ST MR AL L ROR 7

2. Which ones can provide you with a long-term competitive

advantage? WP LT R A] DUATRIE K HA 355+ ) °
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Context: For all types and all sizes of software projects, for the very small to the very large organizations, development effort must be estimated: it is

a universal problem and it will not disappear! /1 mlkEl’JﬂT%ﬁﬂﬁ AVE AT H S R dn 47 -
FRAZONH & TAE BTG S . 31X A2 — AN A BT ] 2R 1) 7t

Talk objectivey& it 3=

Which software estimation techniques can you trust and which ones can provide you with a long-term competitive advantage? ] DA{Z £ HF L5 %5 £

PR TR T L IR B K I35 577
Talk approach:J&E i A &

Look at some of the widely used estimation techniques to provide you the insights needed to figure out:

** which ones are merely ‘placebos’ based on ‘fake science’,

v" which ones are based on best professional practices in this field.

IS A R EOR, RN IR — 28 T,
Ui/” ISR A 2T “Pokt” 1“7, MRS SR 7 e 2 Q0T Y 1) fe
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List of topics 3 il

1. How to recognize Estimating Placebos & Fake Science? 41 {r[ A
| 2 R D Rt 2

717

il

2. How to build a competitive advantage? 1117 2

3. My recommendations3¢ ] & i)
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Estimation = a Management Responsibilit
A 2B ER IR 5T Wi

4H 2R 4 H #7 Organizational Objectives N Monitoring & Control process Js ] e
_ EE MeasuresT Control Decisgions _
L Proj
THES  Gustomers
) Product é/\j ;Ii
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& PR AR
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Figure 2.2 A production Process -
the engineering & management perspective.
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PlacebosZ &1 7|

Wikipedia Definitions: 43& [ £l A

1. “Placebo”in Latin = "I will please” % ] i& EI/J/\)(  ENICIRAS

2. “Any sham medication or procedure ... void of any known therapeutic value".
American Society of Pain Management Nursing

“ANE R AR A AR ERRE T E” o SREE RS 2

5 2
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So-called ‘Expert’ judgment 7 513

1. Informal, not documented AN IE, T3CHRY

Derived from past experience (subjective
recollection of past projects)fR 5 LAfFE 456 (LAfE
I H 1) E ML)

3. Lack of precise quantitative information of
independent variables#i/b> I T+ H A2 m= 1 AE 1 1)
5 =5
* Product size/” i AR
* Cost drivers/i 4~ A+

Can you”then e;,(pect accurate estimates < T [A|AF &=
HIRE A & 5 A IR 2 S A A5 R 7
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Engineering | fE7 &% 2

v'Detailed observation of past projects
XTI AT H )2 SO 5%

v'Quantitative data collection= 1. 5 #% i Y £
v'Analysis of the impact of individual variables (one at a time)¥.—4% =

5 EI’J vl

v'Selection of relevant samplestEAS & 1)1k £&

v'Statistical analyses & it #T

v'Very careful extrapolation to similar or other contexts{{ZH#EWT (f
AR YD) EARARRLR 37 5
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Which one is your estimation process?

PRI B AL AR —Fh 2
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over optimis‘m !
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Figure 1.2 Some poor estimation practices
observed in industry.

b A 2B U BOREAE A Ay B35 2

© Copyrights Abran 2018



TR . EfE AR E'Size: Dominant variable ”

The right measurement tools ? IEAf

FIEE TR
Methocjology
| 1. Story PointsiiiZH =
ﬁam 2. Usecase Points FH i =
. BA .

Qual . 3. SNAP Points SNAP &5
Jﬁﬁ’ "

SIZE 4. Lines of CodefChg4T

5. IFPUG Function Points IFPUGIhEE &

Environme  Ererine 6. COSMIC Function Points COSMIC Zijfg /i
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Measurement in real life! SEfrAE & F ) E &

A] B3 Repeatability:
- different individuals, in different contexts, at different times, &
following same measurement procedures will obtain the same
measurement results. NEPI N, ANEIPIE 5, AFEPIETE],
R FEAE R E PR, BRI RS RS

Measurement results: 5 E4t 5
- obtained with minimal judgment.if it 520 B ) W 3k 15
- results auditable. 245 £ &£ B H 1

e Accountability..... | F] FE 14
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DM R O

Planning Poker & Story Points in Agile:

Do they meet measurement criteria B H H S TP T A A
WS R AT R ) P 2 an

* Repeatability: 7] F- 3

- different individuals, in different contexts, at different times, &

' following the same measurement procedures will NOT obtain
M~ the same measurement results.

- AEBN, AEFEF, AR TE, }ﬁ%ﬁﬁ?ﬁﬁlﬁlﬁéﬁ*; \ B, AXERMFREZELR
¥

e Measurement results: /5 &5 5

— QO MM

- obtained with minimal judgment. if 1ot f /> Rl RE SRS

T - results auditable. 45 R &5 L &#H 11 @
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Story Points {5 &
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Velocity
in Agile?
B IER

Velocity i %

Km per hour

(YN N ASER

Actual hours SEFR T} =%¥& A BEAL = percentage %

Estimated hours 1 & T}

© Copyrights Abran 2018
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Usecase Points FH | /&5

ol Table 1: Entities, Attributes, and Measurement Rules __ Dovelopment Language
NI /{7k -Difficulty
- IIE_;ltity Attribute }E ‘I‘% Measurement rule Fﬂ‘_‘ = %JI_LUI_“J q Development Team
g % E \ P
- - - -Familiarity with methodology [€@>
Actor};ﬁ )j' Complexity (of The type of complexity (simple, average, or complex) of the -Part-time status
acprpy ¢t 45 s iy | interaction between the actor and the systemH 1 5 REAC HIV B 24 257 :(E::‘E’:ﬁgggr Mi?:g/;:“cation | System under development

7N

Vorard
N _Object-Oriented experience [@]

Use casjzﬁ ,fﬁ” Complexity (of use The type of complexity (simple, average, or complex) me’asured _Motivation
cal)FI 15 24 % | in the number of transactionsifi Ml 55 5 i i 119 5 4 25

JUTEN I Requirements specification
CHj o, e, 2R -Technical constraints
Specification of Relevance of the The level of relevance (from 0 to 5) of each of the 13 known non Stabllty of requivements
pecifica - o g I
requirements 73K | technical quality functional qualities13/™34E Dy RE T & 77 K AH R (0-5) 5 types of entities i%%ﬁ & ?
BT requirementst A 11 types of attributes JBPERAY | UseCese
o SR A e \ : -
PRI Bundled into Usecase Points ?
Stability of the The level of stability (from 0 to 5) of the functional and non- éﬂ T ﬁq ,fﬁ[J }ﬁ:
requirements 75 3K functional requirements ) fE FIFEThREFE K IFa e PE (0-5) _ i ' Actor
ﬁ%ﬁzﬁ " x:.' j' Complexity
Development Familiarity with the | The level (from 0 to 5) of skills and knowledge of the 3
team T & [41BA methodology X} 77 development methodology in use for the project.Jil B fr 75 ‘
B KRR R (0-5)
Part-time statusif The level (from 0 to 5) of part-time staff on the team ] b\ # ) 3
R AN G144 (0-5)
Analysis capability The level (from 0 to 5) of analysis capabilities of the
Vot development team with respect to project needsF /< 1 BA & X T

H % R 5B 125300-5) It fails primary school Fake Science
Application The level (from 0 to 5) of team experience with the application maths ! / J\ %ﬁ#" Z-\‘&% % %ll‘ JLLEA
) ?‘

experience % 4t domain of the system ] A X} R R H A 3655 (0-5)

EH i 2%
Object-oriented The level (from 0 to 5) of team experience with object-oriented
experience [f] [1] X design1BA 5 T I ) % GBS 5055 % (0-5)

MotivationFR % The level (from 0 to 5) of team motivation% B(}Eﬁﬂﬁﬁ@&—éﬁ ran 018
(0-5)




Sizing Non-Functional Requirements: 5 &= 3E D e 75 oKk

SNAP Points

Category Sub-concepts for the SNAP weights basis
classification
Data Entry Nesting level complexity 2,3,4 * number of DETs
v
Validation EERT I
Logical Control flow complexity 4,6,10 * number of DETs
operatioldhia i eyt -2/ 55
AT Mathematical Control flow complexityA e 4,6,10 * number of DETs
operations R A T
H#RA | Data formatting | Transformation complexity:y & aep 2,3,5 * DETs
SRR 3 Internal data Internal boundaries crossed 5* (# of internal boundaries
AR movements DET transferred P i crossed)+2*(#DETs)
3 i 2 i i i * Number of records
HOE = e Functionality by | Complexity 3,4,6 )
“| data config. = it
U Ul Changes Ul types complexity i UK G E2,-,4 * DETs
v | Help methods Help types [EESE] 1,2,3 * number of Help items
N Multiple input Media types N 3,4,6 * number of controls
FM ethods ol
gat | Multiple output | Media types TREAARSEAY 3,4,6 * number of controls
methods
o Multiple No. of platforms to operate 8 * Number of platforms
26 platforms
Database Level & type of normallzation of 1,3,4,5,7 * levels of
MR B A technologies the physical schema WHELEZEN AT ormalization
System SP=(middleware config.)+2*(#
P configuration RiE g, JEG, O back_end config.) +3*(# interface
config.)
Batch Number of batches or 2*(number of batches or
ild x5 processing transactions transactions)
%QQ%QESystem critical - Type of transactions 5,10,15 * number of critical
(real-time) - No. critical trans. transactions
. Component Type of components (In-hou .| 4,8 * number of unique
TR il =
WAFHIALL based software reuse or 3" party co %rﬁ%gﬁ components
Design Interface complexity 8,16,24 *# of COTS applications
WIS complexity FsARE=R/0 +12,24,36 *#nonCOTS
applications

GBS

T

AV EE
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SNAP empi rical studyﬁ)? 756 }525 SNAP POINTS -- FINAL BETA TEST RESULTS

N =48, and R2=0.89

SNAPPOINTS - FINAL BETA TEST RESULTS ‘ Fa ke
Science

Work Effort

= very small

kK Source: DOD

0 W0 1000 1500 2000 2800 300 30 4000 450 500

4P Pots Crosstalk 2013

¢
figured:

0 500 1,000 1,500 2,000 2,500 3.000 3,500 4,000
SNAP Points
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SNAP Certification!

SNAP = PlaceboZ& 5]

What do you think of being certified on a ‘Placebo’?
VRUIAAT & £ FH & BRI AT AR ?
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Software Metrics with too many factors

& no sound measurement units ....

& A NANTERE ]

(AW

The ‘feel-good”
Jior_FAR I

j<

o Quick &
Easy... X 1R X f&] &

TRV
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Lines of code-based estimation models

F&ﬁ.

PIARASAT N ZE AL R AL F AR E

Lines of code-based estimation models

© Copyrights Abran 2018



Function PointsI g8 &5

5 distinct 1SO standards 5>/~ [A] 1) 1SO 4R 1

1ISO 20926 :
1ISO 24570 :
1ISO 20968 :

SO 29881
1ISO 19761

IFPUG '
NESMA e .
— st i —
VIRKI 1st Generation & —4%
: FISMA ——

: COSMIC mmmmmm) 2nd Generation 55 A%

© Copyrights Abran 2018
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15t Generation of Function Points =

Complexity tables & Weights,

P

—ARTIRE R =R AR I RAG AT

FTR's DATA ELEMENT S
1-4 2-15 [ =13

-1 Low Low | Awve
2 Low bye Hizh
Jormore | Aye High [ High

FTR’s DATA ELEMENTS

1-5 6-19 | =19
0-1 Low Low | Awe
2-3 Low bye Hizh
>3 Ave High | High

Inputs — Matrixi\

Output & Enquiries —

pElL

Shared Matrix%i H 2 i)

~ LR

© Copyrights Abran 2018

Transactions: weights
in FP_(Function
Points)kbE . IHE
A R




1st Generation key weakness

Function Points weights =

oy AT R T B R

Step functionsZj e ) A H =

FTIR’s DATAELEMENTS FTR’s DATA ELEMENTS
14 5-15 [=>15 15 6-19 | > 19

0-1 Low Low | Ave 0-1 Low Low | Ave
2 Low Ave | High 2-3 Low Ave | High
3ormore | Avye High | High >3 Ave High | High

i 2

6 FP

4 FP

3 FP

3-step size range - IFPUG External Input Transactions

EY3 753 Y Wel

- IFPUG #PB %I N 5%

© Copyrights Abran 2018
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1st Generation of Function Points &5 — JEIJjﬁE'E

Function Points (FP)

JjJ I%‘Et /'ﬁ: @

. Key limitations: 3= Z R [E
“‘? 4 FP - Only 3 values ﬁ:/l\ﬁ
FP ™ - Limited ranges (min,max)JF

b

HIR (&, &K

© Copyrights Abran 2018 29



2nd Generation: COSMIC — ISO 19761 & A%

f25 In avionics >100 CFP  "RONGiET

COSMICHJEE 5 (CFP) PR #2417 In banking > 70 CFP Y
T No abitrary max P

COSMIC i1
Function 10—
Points 8 9
(CFP) 7 —
6 —
5—
4—
3 —
5 —
.
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Black-box Estimation Tools 22 £ (L5 T A

Mix of 0§
* Tables of weights (judgment approach)

WEFR CHWE)
> Maths from booksZi gure 1.2 Some pocr cstimation »

* Guesstimate of Lines of Code: i 1HCH4T %%

*Limited knowledge of mix of programming languages, etc. £ FE ) ZmfE1E 5 £11H

* Too many variables & cost drivers X% 4% & & A~ K+

CCCCCCCC
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‘COCOMO-like’ Factors = Step Functions[/I 5 pf 2

JRAS AR AR 7 R

Productivity impact of

Cost Driver - in %

| 20%
| Impact guessed
{ ’
1 10% by ‘experts
/, 0,
RAK us oY% “REZR” SN
| | | cost
v g Extra| Driver F1
| sz Low Npminal lH)i(grf?l rver
59 1 1Y) .
/0 07 EF[_LA i%]%
20%

© Copyrights Abran 2018
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Tables of weightst{ B % = Step-functionf/I i B £l = ApproximationiT LAz

20
Each COCOMO cost driver
45/~COCOMO A A F =

Productivity impact of
Cost Driver - in %

JIAS IR IR A 77 R B

5%

| | cost an estimation
Flgi:al g, Driver F1 sub-model
with unkown quality &
i large errors)ii B R A1 &i%
4 ZBRKBIMG E AR

CHO7FGO09

Figure 7.9 Approximation of step-funtion productivity models
with iregular intervals.

7.9 X IR HEI FR) R B 2L 7 AR R A ALl T vk
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COCOMO-like

estimation models:{; B L %Y

Effort = function (Size & Step-functions of unknown quality combined into a single number!

THEERMN

SR R B — N RR B,

RERMHGRE—THERE

Systematic Errors & Error Propagation

NEK (BWH) RAREKIRELHE
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Estimation Models with too many factors....

A1 K2 WAl AT

The ‘feel-good” J&i AR T

. Quick &
Easy... X PR X &
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List of topics

1. How to recognize Estimating Placebos & Fake Science?

2. How to build a competitive advantage?

3. My recommendations for software sizing

© Copyrights Abran 2018



Estimation: {5 5.

not a 1-step technical task

HAR— e

Estimation
Model

Expert
Judgment
L | , The
Estimate
\ Mathematical
Model

Figure 1.1 Common view of an estimation process.

Estimation
Output

Estimation
Inputs

Product
Requirements

cHo1FGO1

Estimation: 1 &%
A full cycle
management process

2 B E E R

Software Project
Estimation

A4

Confidence
in the inputs

Assumptions,
risks & other
cost drivers

Business

AN ‘-‘E:ﬁkﬁﬁig% :_J--\',\'”\ Product
4 = il e i e 7
otk - N4 x P | »| Productivity Initial range | —9| Adjustment
il b pe Y ~ ’ model of estimates _t process >
HRE T AT i
ER — Estimation
] - P i T process
________________________ e e S s - improvements A unique
———————— — Ty oy ‘.1 I ™ L 2 i \ Reposi f
D oaE - ,;ﬁff: é&[ﬂ: > it feggﬂl?gﬁl B i “ t x project
- : 3 o [
_________________ ! n‘iE__‘_w. > ) ‘rL., \ J - Re-
- e e = ki - " estimation Project
H NG
i & LS t monitoring Contingency
__________ A $$ & control funds
- - N ot
__________ L}
' SATE
r AY
_____ 1“ HITE g‘\ §§/,\ ‘
“ e r’ ". I'
- ~1 J Mae "
LA ‘)
\‘ N :"
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i AR B 25— P Initial step of an Estimation Process

What is your starting point?4R

MR B I 45 2

What is your own productivity?

R A B R R R A7

U AHHJ 37

Known Facts =

P i n N e =R YA Sy =0, N £ = Va
K=

| I /A N /S Ny [ BN

risk

No Uncertainty Model 77 (A)\utput
P TSR 5 B IS QU A P e A i th
Product
Requirements: | s
Sized with ISO Nl DA 3
Izsianvélards é/u-[" 41{1: -[’/l:l Equation &
F& D P S i o variance
Successful Statlstlcal information
Development o techniques
Process
=
A 15t B XU Erfort LIETE
No remaining

CHO1FGO08

TR &
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Methodology

Size as a dominant variable in a datasetFi A%

A A o ) A 3 s ®

In a development process under control:7E ] %

R KR .

» Size explains 80 to 90% of the Effort variation
B ] DL R 80%-90% ) T /= 4L

Homogeneous dataset of 21 projects (Abran 1994)

A 21T H 1 [R] o Hdls 2
» all other factors combined impact 5% to 20%!

FLAth B R 2R 02 SR Y 32 ) &2 5%-20% o
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COSMIC method in Automotive
embedded software COSMICTEVR ZEAT M AR AN TR AL A o W

By: Sophie Stern

Renault #ii% e
S| BRI FE R AL . BREEAS, T TR

COSMIC n=28

Function Points

Theory and Advanced Practices

Effort man/day)
\
\
\
e
.
\
L
*
\
h *
\
\
\
\
\
)

f = 20 A0 ] a0 100 120 140 160

Functional size = CFP

Ths A

v 3 | 2

© Copyrights Renault 2012
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Size as a dominant variable in a dataset# A
VENEHRSE PR FE &

Effort (Hours)

)
CXd
b ) ©® o°
°
@
300 | .
°
200 | ° e °
°
100 |
° ©
o T T T T T
0 50 100 150 200 250 300 X
S
Homogeneous dataset of 21 projects (Abran 1994) X

P Size (Function Points)

Development Process out of control! A% H)H & 1 &

» Management investments required to get the development process back to
within control limits7s E T E KL, UF T ASESZE.
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Execution of the productivity modelf447 %~

fli S s

7 ™
S on

i

AP

Lo Lo [ .

| I |
| I |
O
a?lla
o ' o
o " "' c
| . |
%llg_
| . |
| I |
| . |

Repository of
Productivity dat®

*amm="”

T HRONIE T

Confidence Confidence
in the inputs - in the model X1

Initial range
of estimates

Productivity
model

A

fili 5

7 ) (5

IB\

SRt <Y it

25 R HIRIUE X TH]

Effort
A

-
E
-

-’

Actual project
data point

-
-
-
-
.-

Pt
="

o i
-
-

The estimates
are always on

the equation line

» Size

CHO6FGO1

L L e CHO1FG11B
-4
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-J\/
Y
pEd

The budget decision 7l 5.

waag P 1. KK

. R B AN 1
»| Assumptions, o
Confidence ”| risks & other PR g
in the inputs cost drivers Business ;} ciras .
Confidence -

in the risks

estimation
model

.......... ' i
RN ——— W I i 3 b LA
.............. ' AN R A dﬂx‘]i Pi‘ : " fr': ﬁfl] )Lf”
PSR S L ‘| INFORMATION ' (i P wimaE
! Initial range : : Adjustment : : Expected ranges ! : JLHEEn s - . : v i
« 1 of estimates; P of estimates Sepe*® "% ssssssssss=s '
L - — process , | values + R N—gy |, 0y TEEeeT

VESRRYEE

A unique
project

budget

Contingency
Funds

CHO1FG13D
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The re-estimation process B 3T/ 5.

Confidence | Assumptions,

risks & other

Rl Confid cost drivers
onfidence
in the
estimation
model
Product +—
pommccccamma= N
i 0 1 " :
Process P! Productivity ! : Initial range { —¥ Adjustment !
i ]
S J model | E of estimates |— ! p—
o e L TR

Project
monitoring
& control

/ project
\
-, budget _.-*
) I
\|“"A~-.~l,l

i INFORMATION

1 of estimates
' values

". A unique

{-.\;'--“\'l",'__
7~ Business <
[}

% risks

(N
\

] \

! Expected ranges | Iu' . . ‘I
1 ]

]

CHO1FG14E

AN —

e T

i FHA

R Rp &
AR AE T

e E

Ly s R

L ——

L

PR |

-

e ————-

(RETEIE, ),

s
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—a

Estimation RolesZ 5115 5

~

Estimator{i & A\ A Managersr B &
* Build the productivity model & 7./E * Select the optimal budgetiZ £ & L T
RE Y I-Will
pEERA * Allocate resources for implementing the
» Provide information on expected estimation process N SE it A B £ 47 FiC 55 Y
. SIS ety
r;qgﬂiggéstlmates%@\ﬁ{ﬂﬂﬁiﬁEl’] * Assign skilled & trained resources to the
X [R5 - estimation process Nl H L2 3 Fid G+ e
N

ZupaalliE el
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Estimator role=
%’rou’u:le_lnformatio_rg%%zréfﬁ":Il At

Confidence i
in the inputs s

Business
risks

. INFORMATION
Process | »| Productivity Initial range —r Adjustment Expected ranges
model of estimates »> > of estimates
—pe| Process values

T

Estimation .
process
improvements
Fy
. TN Bl AR N
&\—He-———— 4 : i {
- estimation - P8R E T oA AT ST OB RE
z Project 5 Ea \ i
Hzﬁﬁ,m" A t monitoring Contingency -~ ¥ o
& control funds HIERENE \,".Il Nod
________ g l” ‘\\
gk : - At ke 5] ok ’ \
M e L i 1o{ @
1] n;ll &d _".. _________ I i ' ~— !
e
L =73
:\ IrAJTH ;
JowEE N gg X
™ - | I < N r

\ \ '

L) - i/

‘—\/-' - 1 G

' ¥ . Riadid
\

~ -
o ]
b ’

Y
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{5 A
B E I

| S——

i i eny ! \ ]
' . ! Y FisEs "
1 \
[

i, 1k
HoAth, A1 L 3
shiaciion CEEREE
i 4 :
B \i
_________ Nl /' “\\
RIS gy 1| GReRn | (O @)
I ?Jmfum‘ﬁl ‘ _’I T4 3 [ \ ‘
1 =y 1 \ i

__________ ’
. ’
NG
/1’\\ $$ /
. N

g
1 . ]
3 RATH

JOmEE N\ gg N

|t Eepee |

Manager role:

Pick a number
& Manage RisksZH A . EFE—
AME I

Confidence >
in the inputs

Assumptions,

risks & other

cost drivers

Product |
x INFORMATION
Pro | Productivity Initial range | Adjustment A
model of estimates ; process L
Estimation
process
improvements
- | Re-
estimation P
R it t roj .
:g:‘;&o E t monitoring Contingency
& control funds

Business
risks
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List of topics

1. How to recognize Estimating Placebos & Fake Science?

2. How to build a competitive advantage?

3. My recommendationsI F] & X
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Function PointsI g8 &5

5 distinct 1SO standards 5>/~ [A] 1) 1SO 4R 1

1ISO 20926 :
1ISO 24570 :
1ISO 20968 :

SO 29881
ISO 19761

IFPUG '
NESMA pe §
— st i —
VIRKI 1st Generationzf —1%
: FISMA ——

: COSMIC mmmmm) 2nd Generationsf X
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COSMIC Function Points Z) 8 fi—1SO 19761

Every software is different, but ..... A —FE,

what is common across all software: H5&AFH 14 FH[E] 557
> In different types of software? /4~ [F] 252 i) A
>In very small software?3f 5 /) ¥ 8 AL:

>In very large software?3E & K 1A
> In distinct software domains? A [A] 1) #4420 3k,
>n various countries? /A~ [A] [E 5
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-

COSMIC view of software COSMICHL

All software does this: T BAFK P51

B
AL

Boundaryi/l 7
Functional Users types:Zh g 7 23 %Y :
n Entries JI\ Software

K !
1. Humans A% . - - ! Being Measured
2.  Hardware devicestf {415 £& — e o B
3. Other software A &4 B Exits %y Y F

Reads i Writes 5

The ‘Data Movement of 1 data group’ is the unit of Grsistent storage <

measurement 1M 88 H K1 BB 30 4: 1 CFP
(1 CFP = 1 COSMIC Function Point) 1COSMIC ZhEE &=
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FFAMEAF I TR




COSMIC Guidelines¥& g

1. Business applications)V. g% W F 25 Y,

2. Real-time software SER R4 - O/:M Ve
3. Data Warehouse softwarefi# eyt |
4. SOA SOFtWAre (s servee ormea entectre 0 [ R 25 (RIS M B2 | Gd.fos,g )
. Mobile aps LR Business Application Seftware
6. Agile DevelopmentfE T A&

All COSMIC documents free on the web at: T COSMICH] LR E B A 2/ EM L T E .

WWW.cosmic-sizing.org
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COSMIC — applicable throughout a software
architecture 1A 28R R E AT DL ASE F COSMIC

Functional Users types: BOUﬂ!dafV Application Layer}i\zﬁﬁ}%‘ App 1 App 2 App ‘n,
B _;E"'i Software COSMIC view of *
;' :un;ans devi o being software
. ardaware devices <_'— measured R . L
3. Othersoftware | s Hh 844 = Middleware Layer (Utilities, etc)
’ Reads Writes
The ‘Data Movement of 1 data group’ is ( Persistent ( \ 4 A
the unit of measurement: 1 CFP storage ﬁﬁ%ﬁ%éﬁ% Database
(1 CFP = 1 COSMIC Function Point) Management System Layer DBMS 1 DBMS 2
v v y
Operating System Layerf#{E £ %
\ 4 v 4 \ 4
Keyboard Screen Print Disk
Driver§ # ik 5 Driver 5 %= 2K 5 DriverfT EPHLEKED Driver )t £ 3Kzl
. 2 v T v Hngv """"""""
Hardwarefifi {2 VDU , ¢ ard isk | Central
W(%fboard%@m Screenit 5L Printer{T 1l Diivefifi /3¢ 41 2] Processorrh de4h e
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COSMIC at Estimation Time &L 4 fr[{s

JCOSMIC

Approximation techniquesitUMEFE AR (with reported use, Y

strengths & weaknessesif s AN, o, H): /v
COSMIC

1. Average functional process 35 Dlife b BRI AU 5 The COSMIC Funtonal i easurment Hethod

2. Fixed size classification [ 5 HURE 7y ZE Al 5 o _

3. Equal size bands HEFIBLH IS 5 e linie, (o Early ot Rapld

4. Avemge use case ﬂzi@ﬂﬂﬂﬁﬂluﬂ'ﬁfﬁ _ Measqrement

5. Software Iceberg analogy#AFuK il 2 Lk P sing sppreximation spproaches

6. Easy function points 5T EE ST UG H

7. Approx. from informally written texts JEEA AT BME 5

8. Etc. 5%

R T RE R
R
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el

COSMIC

petion sl 5
Version 4.0.1

Guideline for Early or Rapid
COSMIC Functional Size
Measurement
by using approximation approaches

Figure 6: The Iceber analo

Functional

Requirements

THRETR K

Inltlal

visible functions (left) to full view (right)
ga ] W, E‘JIJJﬁa (B , A il

Non Functional & Quality

COSMIC

Guideline on
Non-Functional & Project
Requirements

How 10 Consider non-TuncBonal and project
o " project

R i t
|||||||||||||||| [ App’
l
‘ Mi re Layer (Utilities, etc) ‘
1
aaaaaaa
System Layer [oBMS 1 | [DBMS2 ‘
‘ Operating System Layer ‘
] ] 1 1
Keyboard creen Print Disk
Driver Driver | |__Ddver | | Driver
s (=]
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Non Functional Requirements with COSMIC 3ETh B 7 3K

|ApplicstionLayer | App 1 H App 2 ‘ | App '’ ||
i

|
i / | Midcleware Layer (Utilties, stc) |
Fa F T
ﬁ.h = D o™ [DBMS 1 ] [DBMSZ |
[

| Operating System Layer |

B g g o
M O G )

Hardware Keyboard SVDu Printer m

Tree COSME Funciomsl Siae Mens uressen i Mt
Wermles 4.0.1

Guideline on * A Standards-based Reference Framework for System Portability Requirements’, &

Non-Functional & Project 2 ] M M FE T AR ) 2B HE 2R
Requirements * Computer Standards and Interfaces Journal, Elsevier, Vol 35, 2013 (Abran, Al-
o 10 consider mon-funaSonal and projest| Sarayreh:. )httpz//dx.doi.org/lo.1016/j.csi.2012.11.003
FAEE e, Denchmarking and &5 Tmeting . i‘l‘ﬁ*ﬂj}j{‘{ﬁ}ﬁﬂ%ﬁ ] /ﬁﬂfu
e ‘A Standards-Based Model of System Maintainability Requirements’,
- * Journal of Software: Evolution and Process, 2013, Vol. 25, no. 5. (Al Sarayreh, Abran...)
Horvermber 3008 R4 VE TR SR IV R T A A Y
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Portability NFR F] &2 E 1HEIE DI HE 75

o Independence of the Operating

System Function (IOSF) 45 IEEYA

FEAMEAE i
IBERRE:

Independence of the Middleware
Function (IMF)

P

Persistent
Storage

Independence of the Programming
Language Virtual Machine
Function (IPLVMF) Y 5

3

SERINi AR VA G

J Independence of the Browser
Function (IBF) ) W

Fig. 3 Software Component Portability functions: system modeling view

g] 3 : i’FK /ft{:_éﬂ /fq: ’ ﬂ*g *E‘rijjj %‘E : /2% é}i 1;;% @%ﬂ g] Alain Abran, Khalid T. Al-Sarayreh, and Juan J. Cuadrado-Gallego, ‘A Standards-based

Reference Framework for System Portability Requirements’, Computer Standards and
Interfaces Journal, Elsevier, Vol 35, 2013, pp. 380-395.
http://dx.doi.org/10.1016/.c51.2012.11.003
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Portability Example with Valve Control °] #2 & 14151 1

I\ﬁzl I‘j %E ﬁ%IJ RG] AR 7 >R 1 75 >R 70 i

Table 18
The measurement details for the system portability requirements allocated to
software functions TG 2 5 x
e B bt PR 5 FUR T B LY Th ALk E g2
ﬁ P H R ID  Standards-based Software- Data Movements
] )35 o ek ; BE RS AR S5 B ST FUR ;'or portability R identified '
; unctions E X R W Size
. : CFP
Valve Control Software i T Control 1 Independence of the
e 174 AR 55 1R e~ e operating system service R1 - - bt 2
2 Independence of the storage R2 ) ) 1 1 >
24 5 0 S services
3 Independence of the network R3 . ) | 1 5
. services
90 2% ik 55 (A ST 4 Independence of the network R3 ) ) 1 1 5
R services
X 4% 1l 55 (R At S v 5 Independence of the network - . . 1 5
services
Fig. 12 Block diagram of the hardware and software components of the Valve  #/h 24 FH RS IFE B % Isolation of the software 5
Control case study in [52] system call services i L.
VET P 4 HETE 2% 22 ‘ 7 One Intermediary Service
“ﬂljﬁ%uﬁ%ﬁ:%ﬂ%ﬁ: E/]Eﬂ:n%:‘, R15R2 1) 8] Ak 55 between R1(in function type l}: 2 @ - ) 8
1) and R4 (in function type R4
4)-See Fig. 14.
8 One Intermediary Service ROR3
R25 R34 H 8] IR 5% between R2 and R3(in g 4 4 - . 8
function type 3) and R4 (in R4
function type 4)-See Fig. 14.
Functional Size 8 8 6 6 CzFSP
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COSIVIIC Course Registration case study N

Vm-l.ﬂ.l
J/Q Guideline for Early or Rapid
COSMIC Functional Size
) Measurement
by using approximation approaches

July 2015

Systems Functions Details of Business Operational Quality Functions
S IRE Functions Functions TGS
T > L= YA E Hb
W55 DhRE I FHEAIFE AR ThRE

Figure 10: CRS case study - Scaling factors based of the size of functional processes.
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Summary &45

Which software estimation techniques can you trust and which ones can provide you with a long-term competitive advantage? n] DA{E £ MR LE 5K A4

BHER 2 WBRER AR BT LU R K I3 2 12
Talk approach:J&iff A &

Look at some of the widely used estimation techniques to provide insights to figure out:

\/

** which ones are merely ‘placebos’ based on ‘fake science’,
v" which ones are based on best professional practices in this field.
LA EROR, IR — X5 7%,

PLRGIMREE SR H e 21 “Doktas” 19 2 /IR, MRS SR 5 5 1 AU N [
R LS
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Summary 5 45

(CEUECUTNEN *CESIEEIN Monitoring & Control process
]E ﬁ Measures Control Decisions

Projects

Customers ﬁl
Product
\@
@, N

A

Input
resources

¢ »
& ﬁ@i\ EW > \ — Software
@% | Product
' L]

CHO2FG02

* Size

perience
o : Espgrence

Figure 2.2 A production Process -

the engineering & management perspective.
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COSMIC Gwdelmeg_for Early Sizing
COSMICH- HA # A5 i =5 i”“ F:

&

Systems and software

v

5; 0 i [ il [r— engineering — Life cycle C O S M I C
H processes — Requirements
f engineering The COSMIC Functional Size Measurement Method
H Version 4.0.1
w

Ingénierie d 1@ t du logiciel Guideline on

ngénierie des systémes et du logiciel — " .

Processus du cycle de vie — Ingénierie des Non F;"C"P“a' &tP"°le°‘
exigences equirements

How to consider non-functional and project
i in software proj

measurement, benchmarking and estimating

Version 1. '.I V\/
Ko 915 / \ ) C O/S MIC
COSMI|C

Guideline on the Accuracy of
o £ OIS s e M e Wt
P COSMIC Function Points

i | eened S st

Uncertainty (6)

Measurement Manual

VERSION 1.1
July 2018

Copgn Mgt e st et CoSUS s
o o 2 o Sy 7o T e A S B oA T

/X

COsMIC

e e R

Ths COSMIC Fusmcsio ) S5a Mo it s st Moot

panan Guideline for ‘Measurement
Guideline for Early or Rapid Strategy Patterns’
COSMIC Functional Size Ensuring that COSMIC size measurements -
Measu t may be compared g i pro—
by using approximanon approaches é .
H

s VERSION 1.0
March 2013
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Summary 5 45

Organizational Objectives

4 Monitoring & Control process -
o EEFHICR
Measures Control Decisions %

Projects
Customers
Product
@ W’; Requirements
®.
\‘_n(‘}fuji \
¥
.l

ramy
~ ¥ 5
5 @J > Software
@; m " Product
.| —> ]

Input
resources

CHO2FG02

Figure 2.2 A production Process -
the engineering & management perspective.
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Estimation: {fi%: A ge—

not a 1-ste

p technical task

Estimation Estimation

Estimation
Inputs Model Output
Product

Requirements

Expert
Judgment
Softw
_’/ iy
Process \ Estimate
Mathematical
roject Modsi
Constraints

cHo1FGO1

Figure 1.1

il

Common view of an estimation process.

v

g, Rps R
Foft B AR

GEZE PN
H 8 E T

fli sy
¥ E 1

— .
=

=]

AR
TG

7E

Confidence » mn;pct;;rg
in the inputs Fisics & othes
~ TN Confidence
L ey in the
s £ 1 estimation
O BB 1 et
K ’ Product
\’I\,\._ I"_l-’
£ P p| Productivity —: Adjustment
N - —» P

|
‘\
.\
I

Estimation: fi 5. 4B B & B AL

4

A full cycle management process

Software Project
Estima

Alain Abran

T

Estimation
process
improvements

Repository of
Productivity data

y

L

*

Re-

A unique
project

- estimation Project
Reposit: of < oner 3
$$ 4 monitoring Contingency
o & control
== 5
I
\ h
S REESE
\| ':’
Lt Y |
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Estimation Process Improvement {5 &

fEFHEA
HIREHE

__________ "

JEHAERM D me

ik Rk R
Fofth ple A< 4 7

h 4

R
HR e

L <

N 7 —

==y R ——

T R
FSE

WA H
S W

P Y
v
R b PR
“r
SAa A

W B in

Confidence —>» Assku"épt'&"s' TN
in the inputs NIEKe S Othor L : )
cost drivers ™ Business-
Confidence \ 8 }
in the >~ risks
estimation AN
model
Product =— AN
I"‘ \\\
__________ VAR v Bl INFORMATION J . . N\
» ! Productivity } Initial range | —¥» Adjustment Expected ranges : \
Process ' model i E of estimates —! process : of estimates ' '|
L) 4
.......... R N —> values N A
Constraints e Sl
Estimation " $$
_ process N
improvements 1 .
{ Aunique ;
) - \
R S : Jopoiset L v g
2 e 7N,
] E . budget e SN
. - [] 1]
i estimation | p—— % o \ !
Repository of e -d 0jec < —\.~ ~~d ) . .
P A A monitoring / Contingency*,
& control ., funds
VoL 4
W aas )
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Summary 2 45

Upcoming certifications: BB H & B IE -

1. ICEAA: Software Cost Estimation — A broad view

(International Costs Estimation & Analysis Association)

B RAEHE- B =

/X

2V cosmic
2. COSMIC - Size Estimation — A specialized view / "‘"\ Rt
COSMICHE AL BEL-FE £\l COSMIC
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Thank you
&
Questions?
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