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Muszaki teszttervezeés

« Szoftver tesztelési technikdk, megkozelitések
+ @letciklus kiilonbo6z6 tazisaiban

« eltérd hibadetektdlasi képesség

“ eltérd hatékonysdg

« Kategoridk

* Dinamikus tesztelés (kod végrehajtasaval)

« Statikus tesztelés (kod végrehajtasa nélkiil)

* Egymast kiegészitd modszerek



Statukus tesztelés

+ Kéd és egyéb szoftver munkatermékek (artefact) ellendrzésére
* Detektdlhat6 hibak fajtai:

« szabalytol (szabvanytdl) valo eltérés

* kovetelmény hidnyossdagok

» inkonzisztens intertész specifikaciok

+ nehezen karbantarthat6 részek azonositdsa

* Inkdbb alkalmas tévedések (fault) mint meghibasodasok
(failure) kimutatdséra.



Statikus tesztelést modszerek

+ Statikus elemzés

“ adatfolyam

* vezérlési folyam

« Informadlis/formalis feliilvizsgélat (review)
“ Atvizsgélés (walktrough)

* Technikai feltilvizsgalat

* Inspekcio (inspection)



GEpi statikus elemzés (pl.

Mi a probléma ezzel a koddal?

Lint output:

Module: bug568.cpp

while( --n >= 0 )
bug568.cpp(15) : Warning 685: Relational operator
'>=' always evaluates to

% o ot (-
bug568.cpp(1l5) : Warning 568: non-negative
quantity is never less than zero

PrintEiadan s afn sy
bug568.cpp(17) : Info 817: Conceivably negative
subscript (-1) in operator '['
[Reference: file bug568.cpp: lines 9, 15, 17]




G¢pi statikus elemzés (2. pl.

#: /elektra/vobs/ITC/APPL/ccalica ek line.ch
-ile Edit Options Buffers Tools Chill Help

DEExHE S XEDHRE XD

tp,

Kod formazasi
szabdlyok (coding
rules) betartdsanak
ellenOrzése

’

e_skip_tp und /

k_take_up);
__FILE__, __LINE_ ), ->v_info_me

ica_ek_line
<command-1i

Swith other
ica_ek_line.
ica_ek_line.
ica_ek_line.
ica_ek ne .
ica_ek_line.
ica_ek_line.
ica_ek_line.
ica_ek_line.
ica_ek_line.
ica_ek_line.
ica_ek_line.
ica_ek_line.
ica_ek_line.
ica line.
ica line.
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Jobb minoségii kod

* jobban karbantarthat6

Kevesebb hiba a kodban

+ rovidebb tesztelés

(c) 2008 Focus Shift/OSNews/Thom Holwerda - http://www.osnews.com/comics

Koddal kapcsolatos kommunikacio javitasa
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Feliilvizsgalatok a fejlesztési folyamatban

— Kédolds —» %@

Hiba bevitel Hiba eltavolitas Hiba eltavolitas




Feliilvizsgalau feladatok

* Magasabb szinti dokumentumok (pl. design dok.)
vizsgdlata

* Standardoknak megfelel6ség vizsgalata (pl. coding
standard-nek)

“ Intertész konzisztencia vizsgalata

* Felhaszndlhatosag ellendrzése (pl. tesztelhetbség,
karbantarthatésag, biztonsag)



Formalis feliilvizsgalatok fazisai

+ Tervezés

+ Kezd0 lépések

+ Felkésziilés

“ Felulvizsgalat

+ Atdolgozas

+ EllenOrzés



Feliilvizsgalat folyamat

s £
Tervezés

Fajlok el6készitése
Résztvev6k meghivasa
e =

-
Atvizsgalas
Hibakeresés
Megvitatas

o

(- :
Atdolgozas
Hibajavitas
Javitasok

\érvényesitése

o 2
Lezaras

Fajlok verzio kezelése
& =




Feliilvizsgalat szereplok

< Moderator

« feltilvizsgdlati folyamat levezetése

+ Szerz0

* a munkatermék szerzGje: hibdk megértése, javitasa

« Felulvizsgalok

* domén ismeretek, kiilonb6z6 nézdpontok

+ Menedzser

+ {itemezés, idObeosztas, szervezés

* (JegyzOkonyvezs)



Feliilvizsgalatok tipusai: dtvizsgalas

altalanos egyetértés kialakitasa

szerzO vezeti

lépésenkénti bemutatds a projekt résztvevoknek

informdcié gytjtés, megosztas (tuddstranszfer)

kovetelmények specifikaldsa

use case-ek tisztazasa

THE TECHNOLOGY DEMO

THE SOFTWARE |
{ ISN'T 100%
| COMPLETE.

£

www.dllbert.com scotiadama®®gol co

(IF IT HAD A USER )
INTERFACE YOU
WOULD SEE SOME-
THING HERE. . .

|

HERE...AND sor\e—_jé

kTIMES HERE. 7

]

£l ( AND THEN YOUD
3 BE SAYING, "I
5| | GOTTA GET ME

g Lsoms OF THAT."

f ANY
: i QUESTIONS?

=]
~
B
o
-0.
Ex
-~ A
£l |




Feliilvizsgalatok tipusai: techn. feliilvizsgdlat

* dokumentum technikai tartalméaval kapcsolatos
konszenzus elérése

* kevésbé formadlis mint egy inspekcio

“ egyenrangu szereplok

* technikai koncepcidk alternativak értékelése

+ kovetkezetes felhaszndlés és dbrdzolas biztositdsa

* formalis eszk6z6k alkalmazasa (ellen6rzélista, hibanaplo)



Feliilvizsgalatok tipusai: inspekcid

a legformalisabb fekiilvizsgdlat (ellen6rzdlistdk, szabdlyok)

fliggetlen csoportok végzik

meghatdrozott szerepkorok

felkésziilés el6zi meg
szigoru naplozas
hiba okok felderitése

mérhet6 adatok gyjtése

I GOT TRANSFERRED
TO THE GLICKMAN
NUCLEAR POWER
PROJECT.

AREN'T YOU
WORRIED ABOUT
RADIATION?

VAN

MY B0OSS SAYS THE
LAST SAFETY
INSPECTION WAS
QUITE FAVORABLE.

WHAT WERE
RIS EXACT
WORDS ¢

)

o

*...THE INSPECTORS
GAVE A GLOWING
REPORT., "

MAYBE YOU'LL
MUTATE INTO
SOMETHING
SMARTER.

\ 7]




Feliilvizsgalatok tipusai: egyenrangu feliilvizsgalat

“ fejlesztd kollégdk végzik
* 6 cél a hiba megtaldlas
“ javitdsi javaslatok

« kiilonbo6z6 szintl formalitds ("vall feletti" atvizsgalas ..
formadlis peer-review)



A sikeresség tényezoi

“ profi szaktekintély mint irdnyito
* fontos munkatermékek feliilvizsgdlata (kockazat)

“ explicit tervezés és nyomkovetés

« résztvevOk képzése

« személyeket érintd kérdések kezelése

“ szabalyok kovetése, de egyszerd folyamat

* megfeleld eszk0z0k alkalmazasa



Kddolvasas (codereading, code review)

» Kédhibdk korai és gyors megtalédlasa
* Kollaborativ tevékenység

« Elérhet6, hatékony modszer

* konnyd sulya modszerek

“ tamogato eszkozok



A kod olvasdsa, megértése

+ Kezdeti “attekintés”

+ kodsorok 80%-a

* header scanning

“ 4-5 soros koncentralt vizsgalat

+ Back-tracks

+ deklardcidk

+ ciklusok



A kod olvasdsa, megériése (folyt.)

Fixation num.
91 121 151

00 OUT OF CODE 1
01 int makeSum(int max){ |

02 inti, sum; I

03 sum=20; :

04

05 1=0;

06 while(i < max){

07 sum = sum + i;

T W !

08 i=i+l;

09 }

10  return sum;

11}

12 1

13 void main(void) : ‘ } :

14 { Header : ‘ Function
15 int input, sum; . scan
16 )

17 scanf{"%d",&input);

18 sum = makeSum(input); .
19 printf{"Sum from 1 to %d is %d . ¥n", sum); ~ /
20} NS




Az atvizsgalas kauzalis modellje

l Kulsd tényezdk 77% l Kilsd tényezdk 57%
35%
Olvasasi id6 — Hibaszam

23& A

Kbédméret




Hiba taldlat (stirtiség) / kodméret

Defect Density vs. LOC
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Hiba taldlat (siiriség) / atvizsg. sebesség

Defect Density vs. Inspection Rate
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Hiba taldlat (siirtiség) / felkésziilés

Effect of Author Preparation on Defect Density
® Without Preparation D With Preparation
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L X 4

Szocialis hatasok

“Ego” ettektus

* hatds a fejlesztési stilusra

MY QUALITY ASSURANCE 2 Z| (AL T SEE ARE LETHAL
F % e 5 REVIEL) OF YOUR BETA 2|l BY SEVERITY: )LETHAL, {l:] | AND VEXING. WHERE'S
KOICSOHO S tanulas PRODUCT TURNED UP A 3| 2) BONEHEADED, 3)VEXING,J|§| | BONEHEADED ?

FEW BUGS, WALLY.

fl:| ™™ TRYING TO
13| renT A staDTum
il¥| 7O HOLD THE

+ reviewer is! D Caml DA | e
A& 14 [

Szisztematikus személyes fejl6dés
Sértédések, Big Brother effektus

Tudatositani: minél tobb hiba kideriil, annadl jobb



Kad feliilvizsgalat technikak

* Formalis feltilvizsgalat

« “VAll teletti” teltilvizsgalat

* E-mailben atkiildéses feliilvizsgdlat

« Eszkozzel tdmogatott feliilvizsgalat

* P4aros programozas



Formalis feliilvizsgalat

+ Tervezés

* Nyito meeting

+ Peltilvizsgalati meetingek
+ Atdolgozas

“ Veritikdlasi meeting

+ Lezaras

« Kovetd meetingek

+ feltulvizsgalati eljards javitasa



Vill teletu feliilvizsgalat

+ Eldkészités

“ Felulvizsgalat

“ fejlesztOé a vezetd szerep
* hibdk feljegyzése
+ Atdolgozas

+ Lezaras



E-mailes feliilvizsgalat

+ Kod elérhetdvé tétele

+ automatizalt folyamat (SCM)
+ reviewerek értesitése

% Atvizsgélés

* egyéni értékelés

« kérdéses helyzetek feloldasa
+ Atdolgozés

+ kovethetd valtoztatdsok a fejlesztk részérdl

+ Lezaras



Kszkozzel tamogatott feliilvizsgalat

+ Automatizalt tdjl kigytjtés

+ Kombindlt megjelenités

» Valtozasok (delta) megjelenitése

» Megyjegyzések, threaded kommunik&cié
« Hiba kovetés (bug tracking)

+ Automatizalt metrika gyajtés

+ KLOC/h

« hiba taldlat/h

+ hiba/kLOC

+ Integralas IDE-kkel



Objektum orientdlt technikak

“ Ellendrz0 listas atvizsgalas

* hibamodell alapt ellen6rzés

« Szisztematikus atvizsgalas

« osztdly hierarchia alkalmas részének atvizsgalasa
(el6készités)

# Use-case atvizsgalas

« atvizsgaldas kod felhaszndlas alapjan



Konnyiisulyu feliilvizsgalat

* Review eldnyOk megtartasa, raforditds csokkentése
* Worktlow integralas
“ Specialis eszkoz tamogatds

« feltilvizsgalati szabdlyok betartdsa

“ metrika gyujtés

“ jelentés generalas

“ tool integralas



Konnylisulyu feliilvizsgalat (folyt.)

“ Forras kod el6készités egyszertisitése

* Feliilvizsgalati folyamat nyomonkovetése
“ Javitdsok nyomonkovetése

+ Kozvetlentil elérheté metrikdk

“ Térben és idOben elosztott atvizsgalas



Specialis eszkdzok

elint_02,0x_ind_err_unive

ClearCase
xcleardiff




Specidlis eszkozok (folyt.

) http:/localhost: 8888 - Review #39: //depot/demo/primes/PrimeUltils. java - Mozilla Firefox

Chat &«
‘i Pause Mark Read #

Overall:

[Accept] 11

-l Comment I 3 Add Defect

Line 36:

SB: What about n==2 and n==3?
JC: Oh veah, vou're right.
SB: Created Defect D16: Handle cases n==2, 3

M l Comment ‘ 3 Add Defect

Comment:

[ Submit Comment ]

D16 Major / Algorithm

[Mark Fixed Added 2007-09-11 15:00 by SB:
[Track Externally] Handle cases n==2, 3

[Edit

[Delete]

Line 41:

SB: Should this round up instead of down?
JC: No, for an upper bound vou can round down.
SB: OK, makes sense.

\3 Comment I ‘Add Defect

Click on a line of code (at right) to
start a new chat session:

d Comment I ‘Add Defect

| €

Done

€rev v D onext v &) Help ~

Review #39: //depot/demo/primes/PrimeUtils.java

Compare v 9.',) Options v

base version #1 checked in on 2006-12-11 00:00

uploaded version [Download] [Download]
! ! ORLELULIL LE U Ll priie nuuuoern V-
g */ 0
g public static int getNthPrime( int n )
9  public static int getPrime{ int n )
10 10 {
11 11 int primeCounter = 0;
LZ|S12 int k;
T3N3
14 14 / Scan the primes
A e e A e e e e e | e AN A e e e e el e NN AP\ e e e\
Skipping 15 lines...
e e R e e R et
30 30 * @return true if <code>n</code> is prime, false if composite
J1 31 */
S| = public static boolean isPrime( int n )
33|33 {
34 /4 Initial check for divisibility by 2 or 3 takes care
35 /f of 2/3rds of the cases!
B | if ( (n%2) == 0 || (n%3) == 0 )
37 return false;
38
39 /f/ Don't have to test divisors all the way up to 'n’.
40 /7 Biggest possible divisor is sqrtin).
7 4l final int maxDiwisor = {(int) Math.sgrt{ n ):
4z
43 34 '/ Scan for non-trivial divisors of n. L
44 for( int k = 5 ; k <= maxDivisor ; k++ )
35 for{ int k = 2 ; k< n ; k++ )
45 36 {
46 37 if{ins%sk)==10) / 1f anything divides us, we're composite v
N

Done

@ Open MNotebook

Code Collaborator




Specidlis eszko

Recently Completed Reviews

Repert created for Jason Cohen on 20070907 10233
Review Creation Date: beltween Wed Aug 01 2007 and Sat Sep 08 2007
Delfect Counts greater than |
Sort 21: 1D descending

B Es

User e pion

B B

mats ths sam

Heviewm
Creation Date

200790505 1701

20070508 15218

0070508 1%10

0070304 11:0

20070830 2224

070022 1547

Auther
il
Name

e arcon
Cufntte

e
Br twny

§§ 53 i

i

Defect
Count

-

2

Total
04050

1119

02100

01:17%0

01:41:110

Code Collaborator
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Specidlis eszkozok (folyt.

review control panel - review for screen shots

review for screen shots (id 353)

Description The review for the screen shots
Beveew Status I Progress (Dwe: 14 May 2014 17:45; Stated: 8 May 2014 15:45)

"y reveews

txtend deadine
Maght rrecate

destribegtoon kits participants
e Neme  Status Wole Surenary Comments
In Progress Revewer 4
Revaew Owner Owrer i
Completed Revewer 2
Not Stacted Revwwer 0

In Progress
Net Started
Not Started
Convgieted

i

TREEyIE
i

1 Sk thes 15 3 good yb 6

comment summary

Docwment Open  Accepted  Closed  Withdrawn
)1 - Sammgle poly document. SO0 ’ : o 0
3. Cove's swvgle test sereadsdeet xin 4 e 0 e
) v - 4 e 0 -
1] MeaseTech Ganersl - PleaseReview_Janid. pptx 1=
=1 - samgle Is.pf s ’ >
- jove 3 ¢ 0 NTRP_1-01_Supplement- A

#)Guide_for_Doctrine_Authors_
(PR Appendix 2nd Draft)

Priotable Veew Show URis Tad Status A0 Detals  Delete Review

| View Report | Enter Review | Review Ck

1.1 OVERVIEW
1.2 DRAFT DEFINITIONS
AND RESPONSIBILITIES
1.3 TEXT DEVELOPMENT
GUIDELINES

1.4 WORD PROCESSING
GUIDELINES

1.5 WRITING STYLE
GUIDELINES
1.6 TERMINOLOGY
GUIDELINES
1.7 GRAPHICS GUIDELINES
1.8 SUBMITTING FOR
REVIEW
1.9 SUBMITTING MATERIAL
FOR PUBLICATION
1.9.1 Signature Drafts
1.9.2Print-Ready Copies
..Section3....
2.1 OVERVIEW

2.2 STRUCTURE OF
PUBLICATIONS
2.2.1 Front Matter
2.2.2 Body
2.2.3 Back Matter
2.3 PAGE SETUP
2.3.1 Page Layout
2.3.2 Page Markings
2.4 FORMATTING
2.4.1 Getting Started by
Configuring Microsoft®
Word Options and Styles
2.4.2 Front Matter Styles
2.4.3 Intentionally Blank
Pages
2.4.4 Styles Used for
Chapter Heading and
Other Major Divisions

2.4.5 Heading Styles

2.4.6 Body Text and Lists

2.4.7 Warnings,
Cautions, and Notes
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CHAPTER 1

Writing and Submission Guidelines
1.1 OVERVIEW

This supplement provides g\ndance for preparing Navy \Varfare Library (NWL) publications and

b ‘material for covered by ‘may contain material
classified up through SECRET. Do not consider for inchusion pubhcauons that require a higher or more
restrictive classification (e.g., TOP SECRET). These publications require special development and
production facilities that are not routinely available.

1.2 DRAFT DEFINITIONS AND RESPONSIBILITIES

O@As described in chapters 2 and 3 of NTRP 1-01. an author's draft is a document developed by the
primary review authority (PRA) for the purpose of fleet-wide review and feedback. A first draft review
provides Fleet feedback at the action officer level so that an critical or substantive issues can be
adjudicated prior to the final draft. A final draft is a document prepared by the PRA and submitted for
formal coordinating review authority (CRA) concurrence prior to issuing a publication. A draft that is
developed from 2 final agreed dra& is a fully formatted electronic version of the publication with all
approved for signature by the PRA or NWDC. For most
publications, Navy Warfare Deve dopmmt Command (NWDC) prepares signature drafts from final draft
material submitted by the primary review authority (PRA).

1.3 TEXT DEVELOPMENT GUIDELINES

% When creating or editing publications, apply the following guidelines to ensure the publication will be
accurate and widely read and understood:

@®1. Identify the target audience. Tailor the style and content of the publication closely to the
educational level and needs of that target audience. Also consider foreign release and its
potential affect on subject matter and content.

02. Provide a brief overview in the preface that describes the publication’s purpose and scope
and relationship to other Navy Warfare Library and joint publications, as applicable. The scope
statement should concisely describe the aspect of maritime operations that will be explained in
the publication and the target audience.

3. Do not justify doctrine or tactics, techniques, and procedures (TTP) in terms of national policies
or current military or political concerns; this risks loss of credibility of otherwise valid tactics
when political or military policies change.

4. Ensure ications meet lly i strategic, 1, or tactical needs.

5. Define and limit the level of command for which the publication is applicable. Normally, the span
of use should not exceed two levels up and down the chain of command from the target
audience.

6. Furnish background material to allow the reader to evaluate applicability and potential.

7. State a particular set of TTP that is relevant to a specific adversary or threat. Tactical reference

material is considered standalone and descriptive in nature. It is intended to support tactical
employment requirements of the operator or watch stander.

comments on NTRP_1-01_Supplement-Guide_for_

Paragraph Id
Doctrine_Authors_(PR Appendix 2nd Draft) 0

Comments Bookmarks Zones Notify refresh
Enter a rational or general comment:

paragraph text

This supplanent ptowdes glndance for preparing I\aw Wi arfare Library
(NWL) pr material for

covered by this specdicanon may contain material c]assnﬁed up through
SECRET. Do not consider for inchusion publications that require a higher or
more restrictive classification (e.g., TOP SECRET). These publications
require special development and production facilities that are not routinely
available.

Category: <= v
Navigate by: « Comments »

other comments: [V Track Changes

Qproposed change (72) by Palmer, Glenn CTR NWDC at STDG on 4
May 2015 9:41 Al

Category : Admlmstratwe Accepted by Wilhelm, Robert CIV NWDC: 5

May 2015 3:54 PM

This supplement provides gmdance for preparing MNa\y “ Jarfare
Library (NWL) publi material for
Publications covered by this spec:ﬁcamm may contain material classified up
through SECRET. Do not consider for inclusion publications that require a
}ngher or more restrictive classification (e.g.. TOP SECRET). These

ions require special 1 and production facilities that are not
routinely available.

Palmer, Glenn CTR NWDC at STDG (4 May 2015 9:41 AM)
The guidance is to prepare the NWL publications.




