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ABSTRACT

The emerging ISO/IEC 29110 standard “Software Eewimg -
Lifecycle Profiles for Very Small Entities (VSE)'sian 1SO
initiative to provide Very Small Entities (VSE) Wit suitable set
of profiles for Process Assessment and Procesoleprent. The
approach is conforming to ISO 15504 2-D model obcpss
capability: a process dimension based on a ProRefsrence
Model (PRM), and a capability dimension with a sétprocess
attributes grouped into capability levels. The IERQ 29110
standard is developing 4 profiles for VSEs deveigpgeneric
software: Entry, Basic, Intermediate and AdvancEdis paper
establishes a reduced set of Base Practices mrofiten I1SO
15504-5 “An exemplar Process Assessment Model (PAM)
applies recommendations of ISO/IEC 29110 DTR 293 Hhout
assessment and questions the use of a separatedbilicap
dimension and its usability for a VSE.

Categories and Subject Descriptors
D.2.0 [Software Engineerind: General Standards.

General Terms
Documentation, Standardization.

Keywords
ISO/IEC 29110,
assessment model.

software engineering processes, €ggC

1. INTRODUCTION
Very Small Entities (VSE) produce software compdsaen

stand-alone or integrated in large software systémgSE is an
entity (enterprise, organization, department ojguot) having up
to 25 people [1]. Most of VSEs cannot afford theowarces, nor
do they see a net benefit in establishing stangdeddsoftware life
cycle processes [1]. To rectify some difficultidhe ISO/IEC
Working Group 24 is developing a set of documentdeu the
emerging ISO/IEC 29110 standard “Lifecycle profifes Very
Small Entities” [1]. The documents are based onsetgh of
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appropriate standards elements, referred to addr§2]. For the
VSEs developing generic software, four profiles dreing
developed: Entry, Basic, Intermediate and Advanfi&D/IEC
FDIS 29110-4-1). The Basic Profile has been sulenhito SO
for final balloting (ISO/IEC DTR 29110-5-1-2) and used as a
basis for the work reported in this paper. The PsecAssessment
Model (PAM) of ISO/IEC 29110 standard is a two-dims@nal
model of process capability. In the process dinmmsithe
processes are defined and classified into procaggaries. The
capability dimension defines a set of processhatteis grouped
into capability levels. Process attributes are theasurable
characteristics of process capability. Processhibiyaindicators
are the means of achieving the capabilities adddeds/ the
considered process attributes. Evidence of procegmbility
indicators supports the judgment of the degreechfewement of
the process attribute [3, Part 5, p. 79].

The process dimension of the ISO/IEC standard 19304
provides a complete view of the prescribed worlbéodone in a
software project. Thus, profiling this process digien through
the ISO/IEC 29110 recommendations yields a usefubf Base
Practices &n activity that, when consistently performed,
contributes to achieving a specific process purgd8¥efor a VSE
intending to implement the Basic Profile. This reed set is
presented in section 3 and may be considered aS@HEC
29110 Process Reference Model (PRM). Section 4esdds the
problem of a VSE that wishes to carry an ISO/IECLTX®D
assessment against the PRM of section 3. We makprtposal
to integrate Level 2 indicators within the PRM toyde the VSE
with a unified view of reference and assessmentaisod

2. REQUIREMENT and RELATED WORK
2.1 SE Standards for Very Small Entities

2.1.1 ISO/IEC 29110 initiative

ISO started in 2005 a Working Group mandated telbgva
set of standards and technical reports suitabM3Bs audience.
The profiles are based on subsets of appropristedatds
elements, relevant to the VSE, for example, prasesand
outcomes of ISO/IEC 12207 [4] and products of I&Q/115289
[5]. ISO/IEC DTR 29110-5-1-2 provides Managementd an
Engineering Guide to the ISO/IEC FDIS 29110-4-1cpsses.

2.1.2 Process Assessment

ISO/IEC DTR 29110-3 is an Assessment Guide apgkcab
to VSE profiles. It is compatible with ISO/IEC 156@Q and
15504-3. The assessment has two purposes: to &vatha
process capability based on a two-dimensional ssseg model



(issued from the 15504 standard); to determine heretan
organization achieves the targeted VSE Profile dhase the
evaluated capabilities for the processes. A VSE cé&a®
Assessment Model (PAM) can be derived by selectinly the
assessment indicators in the 15504-5 Exemplar PraMyant to
corresponding process outcomes defined in ISO/IET10-4-1.

2.2 Software Process Assessment for VSEs

A lot of research has been performed on Softwaceds
Assessment (SPA) for small companies based eithd5604 [6,
7, 8] or CMMI [9, 10]. Almost all approaches aintsrhinimize
the assessment time and are reducing the numbessgfssed
processes. As an example, the ADEPT method [18Eliscting
six of the seven processes areas associated witklIGhaturity
Level 2, and six of the 14 applicable to Level ZFv&al
approaches are using process-area interviews (@stiqunaires)
as the central stage to collect evidences of psogelsievement.

Grunbacher reports on the experiences of an assessimd
improvement process in a small software company [Mje
process is based on an initial self-evaluation wlith SynQuest
self-assessment tool and following structured uigsvs in the
company. The process areas covered in the queatienare
mainly related to level two and three of the CMMe\Agree with
the necessity of self-assessment in a VSE but evgaing further
and try to avoid (almost completely) interviews ao@ching.

A Brazilian approach, MARES [6], is a set of guidek for
conducting 15504-conformant process assessmertssed on
small companies. MARES first component is a sefpufcess
profile patterns, identifying high-priority process and their
respective capability-level goal to contribute he brganization’s
business goals. MARES second component is a seewfstics
for adapting the patterns to a specific organimatiovon
Wangenheim and al. report that MARES results irtdictne
15504 standard’s applicability to small Braziliaongpanies [6].
ISO/IEC 29110 standard uses also profiles but weched
difficulties to implement a 2-D assessment modéhiniVSEs.

3. Process Dimension
3.1 Reference Models

3.1.1 Basic Profile Processes

The ISO/IEC FDIS 29110-4-1 [1] is an Internatiorg&thndard
Profile (IS) identified as Basic Profile. This I$m@ies more
specifically to a VSE that is involved in softwatevelopment of
a single application by a single project team withspecial risk
or situational factors.

The Basic Profile is made of 2 processes: Projeahddement
(PM) and Software Implementation (Sl). Processesdascribed
with: name; purpose; objectives; input, output, anternal
products; roles involved, activities list and aittés description.
Each process objective includes a list of the chgsecesses for
the basic profile from ISO/IEC 12207 and its outesmelated to
the objective. We established the coverage of tmdProfile for
the 12207 and 15504 set of processes. This covésagieen in
Table 1. Some ISO/IEC 29110 activities shall be peap to
12207 Activities or 15504 Base Practices (BPs)aathan 12207
processes (in this case, the activity name isalicsf). ISO/IEC
FDIS 29110-4-1 provides a set of cohesive taskesach activity.
For instance, the starting point of the ISO/IEC D®luse for
requirement is the SI.2 “Software Requirements xpsial
activity. This part establishes also VSE needs aundgested

competencies. For instance, it defines the SIl.OZectibe
“Software requirements are defined, analyzed foremness and
testability, approved by the Customer, baselinedd an
communicated. Changes to them are evaluated fdr solsedule
and technical impact previously to be procesgedPart 4, p. 8]".
ISO/IEC DTR 29110-5-2 details, for each activitytbé PM and
Sl processes, the tasks to be performed: rolerigésa of the
task, inputs and outputs products. For instanafines S1.2.1 to
S1.2.7 tasks and their associated output prodirResjuirements

Specification, Verification Results, Change Requé&&lidation
Results, and Software User Documentation.
Table 1. Basic Profile Process Breakdown

12207:2008 related 15504:2006 related
Activities processes or processes oBase
activities Practices
PM.1 Project 6.3.1 Project MAN.3 Project
Planning Planning Management
PM.2 Project Plan | )
Execution
PM.3 Project 6.3.2 Project
Assessment and Assessment and MAN.3
Control Control
PM.4 Project 6.3.2.3.4 Project | MAN.3. BP15:
Perform project
Closure Closure ;
close-out review
SI.1Sw ) 6.3.1.3.3 Project MAN.3. BP11: .
Implementation e Implement the projec
L Activation
Initiation plan
Sl.2 Sw 6.4.1 Stakeholder | g\ 4 Requirements|
Requirements Requirements elicitation,
Analysis Def|n|_t|on,7.l.2 SW ENG.4 Software
Requirements . .
) requirements analysig
Analysis
7.1.3 SW
Sl.3 .SW Architectural Design| ENG.5 Software
Architectural and :
Detailed Design and .7'1'4 SW design
Detailed Design
Sl.4 SW 7.1.5 SW ENG.6 Software
Construction Construction construction
7.1.6 SW ENG.7 Software
SI.5 SW Integration| Integration and7.1.7| integration and
and Tests SW Qualification ENG.8 Software
Testing testing
SI.6 Product 6.4.7 SW ENG.11 Software
Delivery Installation, installation,
6.4.8 SW SPL.3 Product
Acceptance Support acceptance support
3.1.2 15504

ISO 15504 [3] separates process and capabilityldeie two

dimensions. In the process dimension, individualcpsses are
described in terms of Process Title, Process Par@usl Process
Outcomes as defined in ISO/IEC 12207 (where edehcljcle
process is also divided into a set of activitieache activity is
further divided into a set of tasks [4]). This dewgmsition is a
Process Reference Model (PRM) aligned on the 1ZRW. For
instance, the 7.1.2 Software Requirements Analpsacess [4]
defines 8 outcomes, 1 activity and 3 tasks. Intamdithe 15504
process dimension provides: a) a set of Base Beac{BP) for the



process providing a definition of the tasks andvéigs needed to
accomplish the process purpose and fulfil the m®aitcomes;
b) a number of input and output Work Products (W&#tated to
one or more of its outcomes; and c) characterisss®ciated with
each work product [3]. As an example, ENG.4 Sofevar
requirements analysis Process defines 6 BPs, 4 IMRs and 6
output WPs [3]. The capability dimension consists six
capability levels (Level O reflects an incompletegess) and the
process capability indicators for nine Processilddtes (PA) for
levels 1 to 5. Figure 1 represents the two dimerssiand a
performance of process assessment.

Process Dimension Capability Dimension

Capability Level
Id : string
Name : string
Description : string

Process Group

Id : string
Title : string

Achievement

Id : string
Name : string
Description : string

-HasPart

0.2 Has

Process |ngtance Of
-Has |Id : string

Process Instance Process Attribute

Title : string Id: string
Purpose : string 1 Name : string
[ Description : string
_ Has (Outcomes : string
Activity Output B 1
Id : string Outcome Work Product Supports *
Title : strin n stri
- ?Has d : string Ipput :\“’ strlr\gt . . Has
D : string LC:”‘Q - string
Y FulFil aract. : string
* Management Practice
Task Base Practice * 1S Generidig sting
. . Description : string
::d' strvmg_ Iq . sfnngv Process Perf. Char. : string
orm : string Title : string . [Resource Char. : string
Description : string -

Figure 1. Reference ModelsPerforming a process assessment

yields a rating for each process attribute. A @iga judgment of
the degree of achievement (None, Partially, Largélyly) of the
process attribute for the instance of the assqase@ss.

3.2 ISO/IEC 29110 Profile to 15504

As specified in ISO/IEC DTR 29110-3, “a VSE specifirocess
Assessment Model (PAM) can be derived by selectinly the

assessment indicators in the 15504-5 Exemplar PiéMyant to
the corresponding process outcomes defined in EBDA9110-4-
1.” In ISO/IEC DTR 29110-5-1-2, each objective ssaciated
with a list of the processes for the basic profiem ISO/IEC

12207 and its outcomes related to the objective.if&tance, the
S1.02 objective profiled from the 7.1.2 SoftwaregBeements
Analysis Process outcomes (15504 ENG.4) is reduocedt

selected outcomes. Applying the profiled objectiteshe Base
Practices of ENG.4, we can suppress Base Pradtie¢sio not
contribute to the selected outcomes (1, 2, 6, and 8

Each PM objectives can be related in a quite simpd@ner to
one, two or three processes of the 15504 (mostlthenMAN

process group). Each Sl objectives can also beéeteta one or
two processes of the 15504 (mostly in the ENG m®aroup).
Hence, profiling 15504 Base Practices for the 1§0/P9110 PM
and Sl processes is straightforward. Grouping wdfiled BP of
concerned 15504 processes gives the reduction witithis

profiling operation. Grouping is presented in Table

4. Capability dimension

4.1 15504

Clause 5 of ISO/IEC 15504-2 defines a measurenramework
for the assessment of process capability definech @ix point
ordinal scale: O-Incomplete, 1-Performed, 2-Manage}

Established, 4-Predictable, 5-Optimizing. The scadpresents
increasing capability of the implemented processmfLevel O:

not achieving the process purpose (or not implertfeniprocess)
to meeting current and projected business goalsVigthin this
measurement framework, the measure of capabilibased upon
a set of process attributes (PA). Each attribufme a particular
aspect of process capability. Clause 6 of the 15bfdesents the
process capability indicators related to the precasiributes
associated with capability levels 1 to 5. Procespability
indicators are the means of achieving the capagsiladdressed by
the considered process attributes. Most literaalyeut Process
Assessment for VSEs agrees that level 3 is thermarithat can
be reached by a VSE.

Table 2. Reduced 15504 Processes and Base Practices

15504 . ) )
related | Objective Profiled 15504 Profiled Base Practices (Total
outcomes number of BP)
process
Supply Process Group (SUP)
PM.02
SPL.3 S1.06 1) 2) BP1, BP2 (4)
Engineering Process Group (ENG)
ENG.2 | SI.02 1) BP2 (6)
ENG.4 | SY02 1 1y9)6)7)8) BP1, BP3, BPS, BP6 (6)
" | PM.O3 ' ' '
ENG.5| SI.03 All outcomes All BPs : BP1 to BP5 (5)
ENG6 | ooy | 12)3)4) All BPs : BP1 to BP4 (4)
ENG.7 | SI.05 3) 4) 5) 6) BP3, BP4, BP5, BP6 (6)
ENG.8 | SI.05 1) 2) 3) BP1, BP2, BP3 (4)
Management Process Group (MAN)
PM.01 BP1, BP2, BP4, BP5, BP6,
MAN.3| PM.02 | 1) 3)4)5)6) 7) BP7, BP8, BP9, BP10, BP11,
S0l BP12, BP13, BP14, BP15 (15)
MAN.5| PM.05 | 3) BP3 (7)
PM.01
MAN.6 PM.02 2) 5) 6) BP3, BP5, BP6, BP7, BP8 (9)
Support Process Group
SUP.1 | PM.07| All outcomes All BPs : BP1 to BP5 (5)
SUP.2 | SIL.O7 All outcomes All BPs : BP1 to BP5 (5)
SUP.3 | SI.07 1) 2) 3) 4) 6) BP1, BP2, BP3, BP4, B%)6
SUP.4 | PM.04| 1)3)4)5) BP1, BP2, BP4, BP5, BP6 (6)
SUP.7 | SI.06 1) 3)5) BP1, BP4, BP5, BP6, BP7 (8)
SUP.8 | PM.06| 1)2)3)4)6) BP1, BP2, BP3, BP4, B%)6
SUP.9 | PM.02| 2)5) BP2, BP3, BP9, BP10 (10)

4.2 Application to a VSE

We compiled the Process Attributes (PA) for leveladd 2,
generic practices per PAar{ activity that, when consistently
performed, contributes to the achievement of aifipgerocess
attribute [3]) and tried to figure out the implementation fesch
process (see examples in Table 3).

The continuous model of 15504 allows each processd
measured independently. But we are faced with miffeissues
regarding PM and Sl processes. PM is essentialynplification
of MAN.3 Project Management; hence generic prastiege
tailored once for the whole PM process. But S| i®kection of 6
low-level processes (from Initiation to Delivery)caeach generic



practice has to be declined in 6 exemplars. It seesnaffordable
for the PA 2.2 Work product management attribute, much
harder with the PA 2.1 Performance managementbatti
Performance management is a huge issue and it rdeseem
possible to imagine that a VSE can afford the waduired to
adapt PA 2.1 Performance management attributestdifferent
processes. Table 3 shows some generic practicgsddb PA 2.2
and PA 2.1.

Table 3. Process Attributes for Levels 1 to 3

Process  |Pro- . )
Attribute | cess Generic practices Comment
Level 2 “Managed”
GP 2.1.1 Identify the objectives for the
performance of the process
PA 2.1 1. Identify the objectives for the It may be
Perfor- considered for
mance PM performance of the process. PM. but out of
s| | 2. The scope of the process performance '
mana- . ! reach for all
is defined.
gement X . sub-processes
attribute 3. Assumptions and constraints are of SI
considered when identifying the '
performance objectives.
GP 2.2.2 Define the requirements for
documentation and control of the work
PA 22 products 1.2.and 3.
Work 1.Requirements for the documentation | shall be
product |PM/| and control of the work products are | defined once,
mana- SI'|  defined but are
gement 2.Dependencies between work products submitted to
attribute are identified and understood change.
3.Requirements for the approval of work
products to be controlled are defined

4.3 Merging the two dimensions

Although the MARES approach refers to the 15504y ttio not
use the 2-dimension model of the 15504 and coraiestron the
process dimension. The RAPID approach [9] definesraplete
set of 210 questions / indicators for each proeessss capability
levels 1, 2 and 3. However most approaches su¢®i,ifil0] are

relating the use of the CMMI rather than the 155thdard.

Both models have different architecture and focds§504

separates processes and capability levels in tmerions while
CMMI handles them in one dimension. CMM focuses am

organization’s capability whereas the 15504 stashftacuses on a
single process capability. The latter seems moaitalda to a VSE
because improvement can be conducted process peesst
rather than a global step as the staged CMMI.

However, it should be pointed out that separateqs® and
capability dimensions may discourage a VSE reggrdlirocess
assessment. Concerning capability level 1, Progtsbute (PA)
indicators relate to the process dimension reggrttie extent of
the process purpose and outcome achievement. Ag tksues
form a part of process definition in the ISO/IEC129 standard, a
VSE implementing correctly the Basic Profile fostance, will
achieve fully or largely Level 1 PAs. CapabilityMed 2 indicators
relate to define, plan, monitor and adjust perforoeaof each
process and to identify, define, document, revied adjust each
work products. We make the proposal to incorpokateel 2 PAs
inside Intermediate or Advanced Profile Processdisitions. PA
2.1 will require highlighting how to identify resme
requirements, how to plan the performance of tloegss, how to

implement the defined activities and how to marthgeexecution
of the activities of each Profile Processes. P2 \&ill require
highlighting how to identify work products requirents, how to
identify the activities associated with work prothjchow to
manage the configuration of work products, and hownanage
the quality of work products.

The challenge of this two-dimensional merging ipteserve
usefulness of Process Attributes while keeping ¢sses
definition as simple as possible. However a bigp stéll be
accomplished by a VSE if PM, SI and its 6 sub-psses are
implemented along this unified view because the WSl
probably reach a capability level 2.

5. CONCLUSION

Two main ideas are presented in this paper (1)siabbéshed
a set of Base Practices conforming to the ISO/IRC1P Basic
Profile and reduced from ISO 15504-5 “An exemplaodess
Assessment Model”; (2) we set the question of thiakility of
the 15504 bi-dimensional model for Process Assessine VSE
and we propose to develop a unified view of proegss
incorporating Level 2 PAs. A VSE implementing Ba&ectices
of Basic Profile may be delighted to learn - as Blear Jourdain
in Moliere’'s comedyThe Middle-Class Gentlemarthat the VSE
has been “speaking” a capability level 1 withoubwimg it. Our
objective is to contribute to the Intermediary Reoin order to let
VSEs “speaking” a capability level 2 without knowiit.
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