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“Mpotivation: New Concerns in SPI

Software Process Improvement (SPI) contains
actions taken to change an organisation's
processes, so that they meet the organisation’s
business needs and achieve its business goals more
effectively - ISO 15504

A frequently emerging situation in SPI...

e New concerns need to be added
« Be careful of Intellectual Property (IP) problems

Enhance customers’ involvement

Introduce systematic reuse into process

Develop more secure software



~Motivation: Building Blocks in Software Process
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: ivation: Crosscutting Concerns

7 a new concern
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)
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* When implementing certain new concerns...

e Changes usually spread over many different building
blocks of original processes
« Be careful of Intellectual Property (IP) problems

Enhance customers’ involvement

Introduce systematic reuse into process

Develop more secure software
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“Motivation: What’s Wrong

What if we do NOT handle these crosscutting
concerns...

e How to easily understand the implementation of such a
concern

e What if the implementation of a concern change over
time ?7

e What if there are several similar processes which also
require these concerns ??

We need to model the implementation of a
crosscutting concern

Just like it was in software, via Aspect
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—Join point -

A join point specifies one possibly changed element
in an existing process model when applying a process
aspect.

We define every task, role, work product and tool in
SPEM2.0 process models can be a join point.

Aspect]: The join point model provides the common frame of reference

that makes it possible for execution of a program's aspect and non-
aspect code to be properly coordinated

e Method Call
e FEvent

e Reading / Writing a Field



“Pointcut =
Pointcut is a set of join points on which a certain advice

should apply, which results from certain filtering among
join points

We define 4 designators to specify the filtering rules, for
example:

e tasks_ designators: tasks_criteria — {e | e.type = Task]}

o tasks_criteria = {(f,v) | (f, v.type) € {(name, string), (description, string), (step,
Step), (| pe)r{})rmer, Role), (input, WorkProduct), (output, WorkProduct), (used
tool, Tool

Ve e tasks_designators(( f,,v,), (f,,V,),...(f,,v,)), we have e.f. =v., 1€[1,n]

Aspect]: A pointcut is a set of join points, plus, optionally, some of the
values in the execution context of those join points

e by parameter
e by return value
e by literal



~Advice -

Advice defines which operations should be taken.

An operation is represented as (a,p), where a denotes
the action to be taken, and p denotes the parameter

for the action. Formally, we can define Advice as:

Advice = {(a,p) | (a, p.type) € {( add_attribute, string), (add_role, Role),
(add_workproduct, WorkProduct), (add_tool, Tool), (add_task_before, Task),
(add_task_after, Task), (add_unordered_task, Task)}}

Aspect]: Advice is a method-like mechanism used to declare that certain
code should execute at each of the join points

e Jave Code Snippet



~——Correspondence Cases

Meaningful correspondence cases between a pointcut type and operations in its

advice.

Pointcut Type Operation Meaning

Taszk (add attribute x) Add a new attribute x for an existing task

Task (add role x) Eelate a new role x with anexisting task

Task (add workproduct, x) Relate a new work product x with an existing task

Task (add _tool, x) Relate a new tool x with an existing task

Task (add task before, x) Add a new task X before an existing task

Task (add task after. x) Add a new task x after an existing task

Task (add unordered task. x) Add a new unordered task x into an existing task

Role (add attribute x) Add a new attribute x for an existing role

Role (add task, x) Relate a new role x with an existing role

Role (add workproduct, xX) Relate a new work product x with an existing role
[ bute x) A [ ' 1511 i

| WorkProduct  (add task, x) Relate a new task x with an existing work product I

orkProduct  (add role, X) Relate a new role x with existing work product

WorkProduct (add workproduct, x) Relate a new work product x with an existing work product

Tool (add attribute x) Add a new attribute x for an existing tool

Tool (add_task. x Relate a new task x with an existing tool
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L Schema for Process Aspect

<xz:achema xmlns:xs="http://vvv.w3.org/2001/ENL3chema™ xmlns:spewm= "ProcesslefinitionSchema

targetlamespace="http://vvv.vischool.com.cn™ xmlns="http://vvwv.wischool.com.cn">
<xs:element namwme="Processlispect':

<xs:complexTypes

<xs:ielement name="Pointcutlindlidvice™ maxCccurs="unbounded™:>

<xs:complexTypes

<HS I Sequence:

<xs:element name="pointeout >

<xs:complexTypes

M3
M3

M3

M3
M3

element
element
relement
element
element

name="_name" type="xs:string™/s >
name="_ type" type="xs:string™/s >
name="_ attribute"” type="xs:string™/s >
name="_ parent” type="spem:element "/ >
name=" child" type="spem:element "/ >

</xzicomplexTypex
</xzrelement>
<xs:element name="advice:

<xs:complexTypes

M3

M3
M3
M3
M3
M3

M3

M3

relement
element
element
element
element
element
relement
element

name="add attribute” type="spem:attribute”/>
name="add role"” type="spem:role"/:

name="add artifact"” type="spem:artifact”/:
name="add tool" type="spem:tool”/ >
name="add task before" type="spem:task"/>
name="add task after” type="spem:task"/>
name="add unordered task"™ type="spem:task"/>
name="add relation” type="spem:relation”/:

</xzicomplexTypex
<fHsielement>

</ xzzequencer
</xzicomplexTypex

</ ws:elements>

</xzicomplexTypex
</ wselement></xs: schemas
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/Imng Process Aspect into SPEM-based Processes

We leverage the VariabilityElement class (in the method
plugin package of SPEM2.0) to serve as the infrastructure
for weaving process aspect.

element A : variablity element

element A" : variablity element

variahilityBasedOnElement ="element A"
variablityType = "contribute”
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Dealing with Redundancy

* A simple example

<Uszed Tool== ﬁ
code_scanner 'ﬁ

code_scanner
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e
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_ The Merge Algori

Merge Algorithm

Let
Let
Let
Let
Let
Let

s1:

E: list of elements in the aspsct-method-plugin-package

e.contributes: the element pointed by = witha 'contribute' relation

e.addPropercy (p) . adding property p into =

relation{=l,=2): relation between =1 and =z

el.addRelatedElement (22, r) . adding relation r between =1 and =z

E.dsletsElement (=) deleting element = itself and all the links from = or to =

For sach =1 of E

el = e2) and (=l.contributes geZ.contributes)

For =sach p of =2.properties

gl.addPropertyi(p)

For sach re of eZ.relatedElements

gl .addEelatedElement (re, relation(eiZ,re))

E.deleceElement (2]




e

//P/rﬁ/leemantics of E equal Semantics of E'

Let E" list of elements in the aspect-method-plugin-package after Merge.

Proof 1: Semantics of E egual Semantics of E'

For ¥V property contributed from E to M, lst p E %, X iz an element of E.
During Herge,

fa) If % acts as =1 in =23, obvicusly =4 to =28 do not touch pr
r i 4

_ =

() If x acts az 22 in 23, 33 will add p into 21 and el .contributee =M, p 1z still contributed

from E' To M;
(c) If x doss not satiafy =23, obviously there is no other place in Merge that changes p
20, p i1z 3till contributed from E' to M
In the =zame way, wWwe can have:
for ¥ related element re contributed from E to M, re is still contributed from E' to M
Meanwhile,
Ef doss not introduce any New propserty or related lement that doss not belong to E

s a result, Semantics of E egual Semantics of Ef




e

—PFoof 2: E' has the least simplicity

There are two types of elements m E: some that directly contribute to the onginal process (let

they be contributors), and others that act as related elements of contributors (let they be
related elements). If we define the simplicity of E as number of contributors + number of

related elements, we can proof that E' has the least simplicity

Proof 2: E' has the least simplicity
Proof 2: E' has the least simplicity
InE', the number of contributor = the number of contributes, which i3 the posaible least.
Ctherwlias there will exist one contribute without any contributor, which will change the
semantics of the whole Aspect.
Meanwhile, s7 and 33 do not change the number of related slements, so the number of
related slements stays unchanged after Msrge.

Therefors, we can Jget that the sum of contributor numkber and related slemsSnts numbery
L} I

it

which is the simplicity definsd above, has ths least possikls wvalus in E'.

That is to =sav, E' has the least simplicity
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xample

<ProcessAspects
e
<pointcut Andidvice>

<pointout>
< _name>implement solution</ naroe>
<_typex0OpenlUP: :Task</ type>

</ pointcut>

<gchices

<add attributex>
<3pem: :3tep>
<gpem: :3tep: :Name>detect potential IP problem</spem: :Step: :Name>
<apem: s Step: :Description>
Detecting potential IF problem is carried out by a code scanner...
</ =spem: :Scep: :Description>
</apem: :Step>
</add attribute>

<add arvifact>risk patterns</add artifact>
<add arvifactrpotential problem list</add arcifact:
<add tool>code scanner</add tool>
</advice>
</pointcutindidvice>

e ==
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_ Future work

* advice.operation
 replace_xxx

e delete xxx

* Dealing with conflict



