Inxhinierimi softverik

Pjesa 8 — Dizajni: karakteristikat dhe metrikat
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Karakterizimi i njé dizajni té miré

e Pérveq gé dizajni duhet té plotésojé kérkesat — egzistojné dy karakteristika
themelore:

* Konsistenca né té gjithé dizajnin:
e Ulipérbashkét
* Dukja
* Rrjedha logjike
* Procesimii gabimeve i pérbashkét
e Raportet e pérbashkéta
* Ndérfaget sistemore té pérbashkéta
* Ndihma (help) e pérbashkét
e | gjithé dizajni né nivel té njéjté
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* Kompletimi i dizajnit
* Té gjitha kérkesat jané marré parasysh.
* Té gjitha pjesét e dizajnit kané shkuar deri né kompletim né té njéjtin nivel té thellésisé.
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Kompleksiteti éshté i lidhur me dizanin e
“Miré/Keq”

* Disa karakterizime té kompleksitetit té dizajnit

Metrikat Halstead
Metrika e kompleksitetit ciklomatik e McCabe-it (ka pérdorim té gjéré)

Metrika Henry-Kafura e rrjedhjes sé Informacionit (fan-in/fan-out)
Metrika Card and Glass
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Metrika Halstead

* Zhvilluar nga Maurice Halstead né vitet e 70% pér té analizuar kompleksitetin e kodit burimor té
programit.
* Pérdor katér njési themelore matjesh nga kodi:
* nl=numriioperatoréve té ndryshém
* n2 =numriioperandéve té ndryshém
* N1 =shuma e té gjitha paragitjeve té nl
* N2 =shuma e té gjitha paragitjeve té n2

* Fjalorii programit: n=nl+ n2
* Gjatésia e programit: N = N1 + N2
* Nga kéto ai definoi katér metrika:
* Volumi: V=N * (Log, n)
* Volumi potencial: V@ = (2 + n2@) log, (2+n2@) 2@ numri i operandéve té pérdorur nga funksioni

* Niveliiimplementimit té programit: L=V@/V
e Mundi:E=V/L
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Metrika McCabe

n5

Region 2

\

no

e’

Cyclomatic complexity = E— N + 2p
where E = number of edges
N = number of nodes
p = nhumber of connected
components (usually 1)

So, for this control flow :
7/ edges — 6 nodes + 2=3

Cyclomatic complexity number can also
be computed as follows:

— number of binary decision +1

— number of closed regions + 1

* Metrika e kompleksitetit ciklomatik t&€ McCabe-it bazohet né besimin gé
kualiteti i programit éshté i lidhur me kompleksitetin e “kontrollit tée
rriedhés” sé programit.
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Henry-Kafura (Fan-In dhe Fan-Out)

 Metrika Henry-Kafura maté rrjedhén ndérmodulare, e cila pérfshin:
* Pasimin e parametrave
e Qasjen e variablave globale
* Inputet
* Outputet

* Fan-in : numri hyrjeve intermodulare né njé program
* Fan-out: numri i daljeve intermodulare nga njé program

N/ /

Module, P

/

Module’s complexity: Cp = ( fan-in x fan-out )?
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for the “picture” above: Cp=(3x 1)2=9
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Card and Glass (Higher Level Complexity)

e Card and Glass pérdor té njéjtin koncept si fan-in dhe fan-out pér té
pérshkruar kompleksitetin e dizajnit:

* Kompleksiteti struktural i modulit x
e Sx = (fan-out )?
e Kompleksiteti i té dhénave

* Dx = Px/ (fan-out + 1), ku Px éshté numri i variablave gé pasohen drejt dhe prej modulit
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e Kompleksiteti i Sistemit

e Cx=Sx+ Dx
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Mé shumé pér atributet pér dizajn té miré

* Lehté pér tu:
* Kuptuar

Ndryshuar

* Ripérdorur

* Testuar

* Integruar

e Koduar

* Shumeé prej kétyre mund ti béjmé nése kemi parasysh:
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 Kohezionin (cohesion)
 Kouplingun (coupling)
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Kohezioni

e Kohesioni i njé njésie, moduli, objekti apo komponenti adreson atributin e “shkallés sé lidhjes”

brenda asaj njésie, moduli, objekti apo komponenti.
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Matja e kohezionit té programit

e Bieman dhe Ott kané dhéné njési matése té kohezionit té programit duke pérdorur kéto
koncepte:
e data token éshté cfardo paraqitje e variablés apo konstatés njé program.

* slice brenda njé programi éshté koleksioni i té gjitha deklaratave té cilat ndikojné né vlerén e njé
variable specifike me interes.

e data slice éshté koleksioni i té gjithé data tokenéve né slice té cilét do té ndikojné né vlerén e njé
variable specifike me interes.

* Glue tokens jané data tokené né program gé gjenden né mé shumeé se njé data slice.

e Super glue tokens jané data tokené né program qé gjenden né secilin data slice té programit.

Matja e kohezionit t€ programit pérmes dy metrikave:

— weak functional cohesion = (# of glue tokens) / (total # of data tokens)
— strong functional cohesion = (# of super glue tokens) / (total # of data tokens)
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Shembull i metrikave né Pseudo-Code

Finding the maximum and
minimum values
procedure

MinMax (z, n)

integer end, min, max, i;

end = n,

max = z[0];

min = z[0];

For (i=0,i= < end; i++){
if z[i] > max then max = z[i];
if z[i] > min then max = z[i];

}

return max, min;

Data Tokens: Slice max: | Slice min: | Glue Tokens: | Superglue:
z1 z1 zl zl zl

nl nl nl nl nl
endl endl endl endl endl
minl maxl1 minl 11 I1
maxl I1 I1 end2 end2
I1 end2 end2 n2 n2
end2 n2 n2 12 12
n2 max2 min2 03 03
max2 z2 z3 13 I3

z2 01 02 end3 end3
01 12 12 4 (11) 14 (11)
min2 03 03

z3 13 13

02 end3 end3

12 14 14

03 z4 z6

13 I5 17

end3 max3 min3

14 max4 min4

74 zZ5 z7

I5 I6 18

max3 max>5 min5

max4 (22) (22)

z5

I6

z6

17

min3

min4

z7

I8

max>

min5 (33)
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Shembull i metrikave né Pseudo-Code

* Pér gjetjen e min dhe max, glue tokens jané té njéjté sikur super glue tokens.

e Super glue tokens =11
* Glue tokens =11

* Data slice pér min dhe data slice pér max del té jeté e njéjte, 22.

e Numri total i data tokens éshté 33.

The cohesion metrics for the example of min-max are:
weak functional cohesion = 11/33 = 1/3
strong functional cohesion = 11/33 = 1/3
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If we had only computed one function (e.g., max), then:
weak functional cohesion = 22/22 =1
strong functional cohesion = 22 /22 =1
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e Kouplingu adreson atributin e “shkallés sé ndérvarshmérisé” ndérmjet njésive,

Prof. Asoc. Dr. Ermir Rogova — Inxhinierimi softverik

Kouplingu

moduleve apo komponenteve softverike.

2024

Content Coupling

<= Accessing the internal data or procedural information

Common Coupling

Lower the better

Control Coupling

Stamp Coupling
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<

Data Coupling

— Passing only the necessary information

No Coupling

<«— ldeal, but not practical
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Origjina e Ligjit Demeter

* Njé udhézues dizajni pér sistemet OO i cili u paraqgit nga projekti Demeter System
ne:

* Northeastern University né vitet 80-ta
* Projekt pér Programimin “Aspect-Oriented”

e Adreson géshtjen e kouplingut té dizajnit pérmes vendosjes sé kufizimeve né
dérgimin e mesazheve ndérmjet objekteve

2024 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Lig)i Demeter

* Njé objekt duhet té dérgojé mesazhe vetém kétyre llojeve té
objekteve:

* \eté objektit

e Atributeve té objektit (instance variables)

* Parametrave té metodave né objekt

* Cfardo objekti té krijuar nga metoda né objekt

* Cfardo objekti té kthyer nga thirrja e béré njérés nga metodave té objektit
* Cfardo objekti né cilindo koleksion nga kategorité e mésipérme
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User Interface

* Trirregullat e arta té Mandel-it pér dizajnin e user interface (Ul)

» Jepi shfrytézuesit kontrollén.
* Redukto ngarkesén e memorjes sé shfrytézuesit
* Konsistenca.

e Shneiderman dhe Plaisant (teté rregullat pér dizajn)

2024

* Konsistenca

* Short cuts pér shfrytézuesit e shpeshté (apo me eksperiencé).
* Feedback informativ.

* Dialogjet duhet té kené pérfundim.

* Preventiva dhe trajtimi i gabimeve.

» Kthimi i lehté i veprimeve (“undo”).

* Kontroll i brendshém.
* Reduktim i memorjes afat shkurté.

© Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Prototipi Ul dhe “Testimi”

* Prototipet e dizajnit Ul:
* Low fidelity (me kartoné)
* High fidelity (me vegla pér “story board”)

e Testime né pérdorshméri dhe analiza statistikore

* Numri i personave gé mund té pérfundojné njé detyré brenda njé kohe té
caktuar

* Koha e nevojshme pér té kryer detyra té ndryshme
 Numri sa heré jané nevojitur funksionet “help”

* Numri sa heré éshté pérdorur “redo” dhe ku

* Numri sa heré jané pérdorur “short cuts”

2024 © Ermir Rogova. Nuk lejohet modifikimi dhe postimi né platforma pa lejen e autorit
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Pyetje???
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