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Context

applies




APPLIES structure

Assessment framework

MOTIVATION PREPARATION
Why do we need Product How prepared are we to adopt
Line Engineering? Product Line Engineering

practices?
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Qualitative scale K

Strength-based drivers
apply %
") Retain The organization retains its current customers due to the
> i customers variability among their products
\}\ The organization gains new customers due to the \.rariala\v".ﬁ%J

appliesg Inputs- rate statements

Gain customers .
5 among their products
\ i The company has legacy reusable code that it would like to
Designed by jaimeChavarriaga Legacy code . .
refactor into a more maintainable form
6
° °
APPLIES-motivation
- How to u‘se APPLIES-preparation ...
Go through each assessment criterion and rate their sub-criteria. This tool automati putes the score of each assessment criteria and updates the resulting
charts which are visible in the sheet "Preparation results".
NOTICE THAT In case you are unsure whether a statement is true or not in your company select the “Don’t knew" option. In case you consider a statement does not

Sub criteria Criteria

Pending

°
' n st r u m e n t Dimension/Assessment criterion/Sub-criterion  sub- Inpot N et
Ciitari Rating Relative T

(ordinal) importance

Operational

Internal

Commitment of key actors Very important 0’ 00

https://applies.variamos.com

| Totally
Almost totally
Mostly
Somewhat
Just a little
Not at all

Don't know Important 0,00
A

APPLIES-preparation

Using APPLIES is free! it takes only

four steps

[l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
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Designed by jaimeChavarriaga

ATK — Share of selected drivers

Outputs - Analytical charts

APPLIES- Preparation resulting charts

Preparation score
2,77

Low prepared

Qur recomendation

The organization is probably not prepared for adopting a product line approach, and the
change effort is likely to fail. Examine the lowest scoring assessment criteria to identify
specific areas where your organization may be least ready for the change.

Internal criteria
Relative importance

Threat- ~—— Strength-
based [ = based Very important Important Desirable
drivers, 0% . drivers, 20% i 5,00
. £k Reuse aptitute
Commitment of ke 4,60 4,80 Score by dimensions Summary
AN 4,50 ’ m Criteria with LOW
S, S 4,60 Operational S8 petformance (¢ 3) Q 7
Jh Bl Opportunity | w
Weakness- -based ! 4,40 —+ Technical m 2,6 Criteria with MEDIUM O 4
based drivers, 20% | Process discipline - performancel( >=3 and < 4)
drivers, 60% 420 (¢»)
_— 4 4,20 o Economic .] 2,8 Criteria with HIGH o 4
ATK — Alignment with adoption drivers > Openness (o] performance (>=5)
4,10 Customers 4.00 P o
Domain knowledge COI’]3I’1€7((:;EIOI’1 g
4,00 4 3,80
Adoption drivers - 15 ‘ Organizational L
B willingness 3,60
> 3,60
3,40
0% 20% 40% 60% 80%  100% Commonalityand Economic =
M Selected drivers O Non selected variability indicators
3,50 3,40 3,20
S 3,00

A multi-company empirical evaluation of a framework that

Software engineering
capability
3,00
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aLies ]
o2 By using APPLIES people would have

information such as...

* Do we Need it?
* Do we have the capacity v
to undertake that N
Change? MJM aaaaaaaaa ;

) [l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
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[Evaluation]Topics of interest

Intention to
Usefulnhess Use Ease of use

Improvements

) o ) [l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
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appliesty [Evaluation] Strategies to find evidence

 Evolutionary approach Complementary approach
* (Wood et al., 1999) * (Wood et al., 1999) et
g ‘ experiences -
Arll{w:\' ; — Af'ﬁ{m - - Triangulate
= ~ Vi
Empirical “ ‘L;\
evaluation
u Ewmpirical Empirical Empirical Ewmpirical
evalunation evaluation evaluation evaluation
Adigatt \y
- 4 Ar—ri{ ot
Empirical Ar’h{ ﬂb+ VZ:
evaluation | 7 o) .

Il Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
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aples

Preliminary version

93

Workshop - CEO Twuterviews with . - ?60P|6 ‘Fl"OW\
company with five academic [ l i i
sta g es experience in PLE exper+s EmPl rlca E\/a {Aﬁ—t‘l OV]S GOVﬂPdHlGS Wl‘H/IOM_‘i’
4 g experience in PLE
a Workshop - 1® graduate
erkiier- gt Workshop - software students with professional
i it :‘:‘sum company without -
= ,FW'?PLIES.mr:c;:L study experievce in PLE CXP@I"!GWCG. Thﬁ\{ Use
WakArod Vatur s APPLIES independently
Acadewmic
6XP6r+S i Iwnterviews Int
Complementary vauferwew.s . ST P nterview
s ) with four industrial experts with one industrial
malti-method experts (exloratory) (6:h+w+ I — expert (APPLIES)
approach 3 ; N—
@ — \ \ =
/ Potential

@

practitiovners

Tudustrial
experts

7 Avalysis and synthesis

People from
compavies with

experience v PLE Refived version

) o ) Iil Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
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Multicompany
empirical
evaluation

2.




Design

Learn about APPLIES (supervised)

Use APPLIES (independent)

Evaluate APPLIES (optional)

Participants

oo 18 professionsl  Graduate students
experience (> 1 )

0)e’®
..' Potential Notions on PLE

practltloners

24h course
on SPLE

Flrst emplrical experience bin
which people used

APPLIES without the supervision
of any researcher

6 companies with IT I I d
departments co ECte
12 software ‘\ @ d ata

19 speadsheets | development

18 companies

companies

9 responses 18 reports

[l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
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Analysis
procedure

LConsolidate items marked as unclear

" o e | n a [
How to use APPLIES-preparation ...
G through each assessment criterion aed rete their sub-criteria. 1his 100l putes the score of eeck anct updates the resulting charts which
INOTICE THAT b b yns i uisiars ot 3 SEamunverst 15 111 G NGE TN your company sekct tho “Ton't know” optioi. i Ciie you conskdar 3 Matoment dods sot apply 10-yor
1 sliminate the N/ val pesssicing i

Sub criteria

nclear tmtaments

Dimension/Assessment criterion/Sub-criterion

Summarize closed-ended questions
with descriptive statistics

B c | D E F G | H | J K

"'ei”::i‘:sc':: Rango-  ;Trabaja Sitrabaja ;Por favor explique

P tiempo de actualmente en qué consiste surol enla PU-1 PU-2 PU-3 PU-4 -1 -2
profesional o s 5

tiene? profesional ? empresa ?
Mas d~e cinco 2 si Consultor fuqclcnal y técnico en 4 4 5 5 5 5

afios soluciones CRM
" Analista 1 de gestion de
Mas:ﬁi:mw 2 si aplicaciones, desarrollo y 4 5 5 4 5 4
gestion
Use APPLIES 33% 67%

Written reports
[Optional questionnaire] Open-ended
questions

O Clsers\ufe\OneDrive - Pontificla | dad Javeriana Cal it werskonshS. es\APPLIES—data analislsvd, moc2l) - MAXCDA Analytics Pro 2020 [Release 20.2.1) = 8 x
Home  Impar Codes Varishles
'{ s (55 Save Praject A a ]:{‘-
B S GaElE @ om @ & @& Swoe i
¥ & Save Anonpmized Progoct As <
Now Opan Document  Code  Document  Retrieved @ Legback Tearmwork  Marge F External Archive
Project Project System  System  Browser  Segments Progects ject from Acfivated Files Data
F S . m R : .
1B Document System By J0e0 2 & 0= X [/ Document Browser: Eval#4.OpenAnswers (62 Paragraphs) PRPE N ®E L * & 0 X
(] Evabemmervi ielpant2y ilspanish) 3= vbboth 51 2 2 #2208 B8 28 [ ]
wvat# 3 FinsGroupDiscussion- Pilot { May8-201E) (spanish) 25
= 19 eAnakista 1de gestidn de aplicacon es, desarrollo y gestitn
(=] Evabe3. OpenArswers 73 5 4 i i . e
0 *Me desempefio como el Director de nnovedion|{CIND), orbento |s estratega (! Idgica con el
~ [ Evabd. Documents [Converient| 57 fin de buscar innovaciones en Estrategia tecnoldgica, Procesos y Productos. Es una compafia de Base Tecnoldgica centrada
[F] Evated - agreatedDataDiferentCormpanses-Comirents 21 n desarrallo de negacios con basa en tecnoiogla, especialmante software,
Evabid - AgreatedDintaDiierentCornpnies i 1 ®[one of the participents didn't provide any answer pg no trebajaba)
Eval#d. Openfnswers 54
S o LD 00 Pt o At S s = 22 [§) tviera que asesorar @ una compariio sobve 3l adoptar o no uas Vnee de productes, qué tan probable o3 que vsted use APPLIES
povir haces s diogmds tico P
- 5 =
@ Code System LAINC S e« =R Por qué 57 o por qué no ko usarfo?]
. % M gusta b iea de tener una haramients que ayude s medit o visualizar porqué es necesarls ls LPS en ls empress o
Edlimprovements spef e pirqué o, ademds porque muestra mejor dénde estan los errores y cbino se podrisn stacar

~ APPLIES valuation o *Raguicre grandes estudios padar llevarlo scabo
Sl Operational corikdirston 18 There ur § #Cren que la cantidad de oreguntas no san sufic a faltan tas que pueden jugar un papel importante.
> ®Lausaria, por gue &3 uns herramients que abarca todos los factores gue se deben tener en cusnta en una linea de
Peroaived usefulnass a6 .
productos

v Intention 1o use ] Onhera @ 28 ®Excelente y practica
Wiy peogle would use APPLIES 3 deriiE 29 wMe parece que da una buena idea de que factores son positives y negativos para ks implementacién de las LP. Se puede
People would recommend APPLIES to companies such, 3 realizar un andlists & partie de estos resultados

- i o Whyp @ 30 #lousaria par fos aspectios que svalia,

hd L 31 ®Esun marco de trabajo entendible y las preguntas son puntiales, abarca aspectos sensibles de tas arganizaciones. B
Cament pentinence 74
e T o comentionn. 30 G Retrieved Segments BE® B 4YW4AEB db DT X
Easy to use - tool 1
) Outpists-perceived usefulness 7 Activate documents and
Outputs urderstandability 115 codes to retrieve coded
segmants ...

Content understandabiliity ]

MAXODA

The Art of Data Analysis

A multi-company empirical evaluation of a framework that
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Results and
lessons
learned

S.




pplesyy Results [Perceived

People that evaluated
APPLIES considered that it is

useful /

People that evaluate APPLIES
have intention to use it in the
future

“I managed to obtain the weaknesses that the company has, and
Lfrom this | had a basis to define what was right for the company”

“APPLIES covers not only the company’s technical capabilities but
also the organizational aspects and interests that the company
might have from a business perspective. This coverage generates
strong confidence in the evaluation”

A multi-company empirical evaluation of a framework that

usefulness -intention to use]

Perceived usefulness (n=9)

Justify the decision 44%
Evaluate company'
_p ¥e 44%
preparation
Evaluate company's motivation 44%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100

W3 m4 =)

e

1 0,
. 2 | 56%
et ittt e

0% 10% 20% 30% 40% 50% 60% 70% 80% 0%

Overall satisfaction 22%

100%

ml m2 3 m4 5

Intention to use (n =9)

Recommend APPLIES 67%

Use APPLIES

0% 10% 20% 30% 40% 50% 650% 70% 80% 90% 100%

|l .2 m3 m4 5

67%

[l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
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nplies
6 Results [Ease of use - understandability]

Content understandability (n = 9)

a ‘?3 The statements included in APPLIES-preparation were 22%
=
The content, charts and final 5 , ‘ -
. . % &Y The statements included in APPLIES-motivation were 22%

report require adjustments to &3

improve its understandability W1 2 ®3 W4 o5 asytoread "

(Questionnaire, m
Outputs understandability (n = 9)
spreadsheets) i
“.3 < The content of the final report was 11% : 44%
o . Most of participants g .
DIrECtIOHSfOf' us’ng APPLIES - p p a m  The charts delivered by APPLIES were 22%

considered the response k:

Were Clear to mOSt Of 0% 108 20% 30% 40% 5086 60% % 80% 905 100%

. format was ' o e e
pa rtlclpa nts Difficult to understand B 1 2 W3 4 S  Easy tounderstand
easy to use —
. . asy touse (n =
(Questionnaire) . : ¥
(Questionnare) . ﬁ
w0  The response-format included in APPLIES-preparation was  11% 78%

n Directions for using APPLIES were 119 22%

Not at all cle

EaseOfUse- EaseOfUse

) o ) [l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
A multi-company empirical evaluation of a framework that
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appliessy Results [Ease of use - operation]

How to use APPLIES-praparation ...

i ; N e T S
AT idi A S i di mpwect e - :
. . . . 3 apply &
E ngl I S h - I I m Its t h e u n d e rSta n d I ng Ratain The organization retains its current customers due to the Opuraticnal
d customers wariability among their products . L et o ey st = o0
1 1 M M == Th ization gains new c due to the variak) ] ) o — 2
(Satisfaction questionnaire) S o i
A Legacy code ﬂwmmp::xh;:.:c:::::i;?:;:t:if;ﬁﬂd liketo I‘: DW_”‘;"_!WM“ e ang =
6 I — § oo
[ . ATK — Share of selected drivers
The charts that summarize g e ATK ~ Alignment with adoption drivers
ase e ase
. ) . . drivers, 0% . drivers, 20%
companies’ motivation were — s

less used than expected sacsuonarvers [ 1

I _ - ‘Elpprmunity:
W . Weakness- -based
0%  20% 40% 60%  80%  100%
( rl tte nre p (0] rtS) dri::ls::ﬂ% drivess, 20% | W Selected drivers O Non selected

Th e e a Se Of u S e Of t h e 1- ! ; L.. : .A f : '.for D‘ i : E 's p.repara;on an.d mullqatlcn f.or aﬂn:t'ng product Illnes .
fr k pany v, i

2 d IESF?:' (v1.0.4a)
3

spreadsheet that supports . > .
5 O a

A P P L I E S 6 Welcome! This tool that implements the APPLIES framework.
7
8 APPLIES is a free fi k for evaluating in a sy ic, objective and rep ble way company's ivation and
d o e S n ot p reve n t u S e rS fro m 9 preparation for adopting product lines. As a result, APPLIES intends to provide information for supporting the judgments of
o decision-makers prior they take any decision in favor or against adopting a product line. This framework expects to bﬂ
. . L useful to consultants, project managers or any person int ted in advising 2 it levels to choose a product line

p e rfo rmin g t h e eva | u at | O N 111} fnitiative, APPLIES ask for some product-lines related concepts, THUS IT IS RECOMMENDED that you have at least a BASIC

12 notion about WHAT IS THE PRODUCT LINE ENGINEERING approach before using APPLIES.

) o ) [l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
A multi-company empirical evaluation of a framework that
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Results [Improvements]

i

Potential new factors

(Satisfaction questionnaire)

Introduce basic terms

(Satisfaction questionnaire,
written report)

Review the pertinence of the Check limitations on the

adoption drivers

(Written reports —
spreadsheets)

reliability

(Written reports —
spreadsheets)

A multi-company empirical evaluation of a framework that
evaluates the convenience of adopting product line engineering | Luisa Rincon - Ifrincon@applies.variamos.com

[l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)

18



appliessy Results [categories of adopters]

Unprepared adopter (2) Potential adopter (9ﬂ

WMotivation ‘/ WMotivation ‘/

Preparation @ Preparation
!\ Ready adopter (4) Unmotivated adopter (4)

WMotivation /

Preparation Q

[l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)

WMotivation (=)

A multi-company empirical evaluation of a framework that
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sy Threats to validity

@

e Subject-
expectancy effect

e Optional and anonymous
guestionnaire (9 answers)

e Maximum grade ->
complete the assignment

e |gnorance of

e Convenience
sample-—> They
represent
potential users

e Link data
sources and
their
interpretation

of APPLIES e Test-retest

coding

other similar
alternatives

e Quality of the
responses

External validity

Internal validity
Construct validity %

) o ) [l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
A multi-company empirical evaluation of a framework that
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Empirical evaluation - summary

What - APPLIES

How —18 potential practitioners — 18 different
companies

Satisfaction questionnaire, spreadsheets, reports

Results
Perceived usefulness and intention to use [/

Ease of use

Improvements /

) o ) [l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
A multi-company empirical evaluation of a framework that
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BT What we would do differently?

Expand the
information requested
in the report

Change/complement
the questionnaire
with a focus group

How easy it was to collect the information
and problems they had

) ) [l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
A multi-company empirical evaluation of a framework that
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Conclusions

4.




Solution to self-assess company's
APPLIES motivation and preparation for adopting PLE

1y Design

Usefulness, intention to use, ease of use,
Experimental improvements

settings 18 participants use APPLIES to evaluate 18 companies

Satisfaction questionnaire, spreadsheets, written reports

L Expand the information requested in the
esson report

learned Change/complement the optional survey
with a focus group

) o ) [l Workshop on Empirical Experiences on Software Reuse (WEESR 2020)
A multi-company empirical evaluation of a framework that

evaluates the convenience of adopting product line engineering | Luisa Rincon - Ifrincon@applies.variamos.com 24



