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Tomas Kratky, Bohumir Zoubek, Jiri TouSek

tomas.kratky , bohumir.zoubek, jiri.tousek@profinit.eu
ttp://www.profinit.eu/cz
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Softwarovy proces




PROFINIT

Softwarovy proces

Time
4 >
LCO LCA 10C
R Stages Inception | Elaboration| — Construction Tranaition
. agwm 1 I
Process Activities
Requirements Capture | _con T DS
Analysis & Design s T
Activities & : Implem entation f/ _\I‘x\_n___ '
Representative Test |
Amounts -H_“ . i .
Supporting Activities
Management RS N R — N N
Environment T
Deployment . ...} -
prefiminary | iter | iter | iter. | iter |iter. | iter | |ter.|
iteration(s) * #1 | #2 #n Ln+] Bn+2 ¥ #m H#Hr+1
v lterations

Pfevzato z http://csse.usc.edu/csse/research/CORADMO/




new frontier group

PROFINIT

Vg

Vy proces

Softwaro

source: Lines of Code
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SWEBOK P ios |
Software Corstruction
|
Software Vhwaging | Practical
Construction Construction Considerations
Fundamentals
> Minimizing Conplexity > Construction Mbdels - Construction design
. » Construction Languages
> Auticpating Change . Costruction Paming .
. - > Coding
R Constructing for _ _
Verification |, Construction > Construction Testmg
: Measurerent
|, Standards in > Reuse
Construction » Constiuction Quality

> Integration




Poznatky z praxe PREEINT

o Programovat, kdyz je jasné co (a jak)
— viz vazba na LCA
— neékteré Casti Ize i pfedem (napf. aspekty typu security, logovani,
vyjimky, ...)
o Ctit architekturu a dizajn
— jak zajistit dodrzovani zakladnich pravidel?
« automatizace kontrol, nastroje, ...

o Pouzivat vhodné nastroje a hotové veci
— testovani, IDE, ClI, skripty, evidence, ...
— znalost frameworks a knihoven je zasadni - orientace, prehled, ...




Poznatky z praxe PREEINT

o Znat a chapat zakladni koncepty SW konstrukce
— synchronizace, vlakna, deadlocks, datové struktury, algoritmy, ...

o Psat testy (testovatelnost!), aplikovat statickou analyzu kodu
o PecCovat o kdd (revize, prezkoumani, ...)

o Vyhybat se ,rychlym, doCasnym® resenim, mit jasna
pravidla, refaktoring

o Chapat ekonomiku projektu (firmy)
— cena za bastleni, nizka kvalita
— cena za ,gold plating”
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Test driven development g7y
10,000 lines of C# code.. Check.
124 NET assemblies generated..Check.
o Cotoznamena®? | 5 Build Scripts written..Check.
— Testy ‘ ‘
— Implementace
— Testy

o Jaka je podstata?
— Testovatelny SW
— Existence testu

l'rNow that my unit tests are written,
I can start building my component!

o Pozor
— Na zahlceni testy
— Na udrzbu testu




Refaktoring gl

What is Refactoring?

Refactoning 15 a disciplined technique for restructuring an existing body of code, altering 1ts internal structure without changing
its external behavior. Its heart 15 a series of small behavior preserving transformations. Each transformation (called a 'refactoring’)
does little, but a sequence of transformations can produce a significant restructuring. Since each refactoring 1s small, 1t's less

likely to go wrong. The system 1s also kept fully working after each small refactoring, reducing the chances that a system can get
seriously broken during the restructuring. _ )
Martin Fowler, refactoring.com

o Neni to zahozeni vseho a postaveni z nuly
o Existence testu nutna!

o Dobry design (napf. encapsulation) podporuje
refactoring




Self-documenting code PREEIT

o SkuteCny vyznam ?
— neznamena absenci dokumentace

— Citelny kdd nenahradi koncepCni dokumentaci
(architektura, design moments, ...)

o Nezameénovat s pojmem Literate programming
— alternativa ke structured programming
— autorem je slavny Donald Knuth
— konstrukce velmi podobné lidskému jazyku

o Problémy pri chybgjici dokumentaci
— Vyznam vétSich funkénich celku
— Pre/post conditions, invariants
— Inheritance
— ... amnoho dalSich ...
— Ukazka View-controller kucharka

(Mg
| |
)




Technical debt PROFINIT

Reckless Prudent
Bezhlavy, Rozu'mn)'{,
lehkovazny W proziravy
@ “We don’t have time “We must ship now
o for design” and deal with
A S consequences”
0 O
mysiny,
zamérny
Nechtény,
neumysliny

)

Inadvertent

“Now we know how we
should have done it”

\ Typicky projev

zkuSenosti ziskanych
realizaci projektu

“What's Layering?”

Vice informaci na http://martinfowler.com/bliki/TechnicalDebtQuadrant.html
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http://martinfowler.com/bliki/TechnicalDebtQuadrant.html
http://martinfowler.com/bliki/TechnicalDebtQuadrant.html

Zajem, vzdélavani, komunita PR

http://www.javacodegeeks.com/
http://www.infoq.com/
http://www.theserverside.com/
http://martinfowler.com/
http://www.joelonsoftware.com/

O O O O O

... a mnoho dalSich ...

... 0 knihach ani nemluvé ...



http://www.javacodegeeks.com/
http://www.infoq.com/
http://www.theserverside.com/
http://martinfowler.com/
http://www.joelonsoftware.com/
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Kvalitni kod je...

O O O O O O

Bezchybny
Rychly / Efektivni
Kratky?
Rafinovany?
Srozumitelny
Udrzovatelny

PROFINIT

new frontier group
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OF Code Quacitry: WTFs/mivuTe
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Proc¢ psat srozumitelny kod PRGEINIT

o Kod piSete jednou, Cist ho (vy nebo nékdo jiny) budete pravdépodobné vicekrat

o Pokud vas kod nékdo nepochopi, snadno v jeho pouziti nebo upravé udéla
chybu

o Nesrozumitelny kéd nikdo nebude chtit pouzivat




Kdy nepsat kvalitni kod? PREIT

Reckless Prudent
Bezhlavy, Rozu'mn)'{,
lehkovazny W proziravy
@ “We don’t have time “We must ship now
o for design” and deal with
A S consequences”
0 O
mysiny,
zamérny
Nechtény,
neumysliny

“Now we know how we

“What's Layering?” should have done it”

Inadvertent

\ Typicky projev

zkuSenosti ziskanych
realizaci projektu
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Co bude uzivatel vasi metody ¢ist gi-d- 4

1. Jméno metody

2. Deklarované typy parametrd a navratové hodnoty
3. Jména deklarovanych parametru

4. Javadoc

5. Samotny kdd metody

o Cim dfive se dozvi vSe, co potieboval, tim dfive maze prestat ist (a usetfit cas)




Priklad: StringUtils PROFINIT

join()




Priklad: StringUtils PROFINIT

public static String join(Object[], String, int, int)




Priklad: StringUtils PROFINIT

public static String join(Object[] array, String separator, int startIndex, int endIndex)




Priklad: StringUtils PROFINIT

/**
Joins the elements of the provided array into a single String containing the provided list of elements.

No delimiter is added before or after the list. A null separator is the same as an empty String (""). Null objects or
empty strings within the array are represented by empty strings.

StringUtils.join(null, *) = null
StringUtils.join([], *) ="
StringUtils.join([null], *) ="

StringUtils.join(["a", "b", "c"], "--") = "a--b--c"
StringUtils.join(["a", "b", "c"], null) = "abc"
StringUtils.join(["a", "b", "c"], "") = "abc"
StringUtils.join([null, "", "a"], ',') =",,a"
Parameters:

array the array of values to join together, may be null
separator the separator character to use, null treated as ""

startIndex the first index to start joining from. It is an error to pass in an end index past the end of the array
endIndex the index to stop joining from (exclusive). It is an error to pass in an end index past the end of the array

Returns:

the joined String, null if null array input
*/
public static String join(Object[] array, String separator, int startIndex, int endIndex)




Priklad: StringUtils PROFINIT

/%%

Joins the elements of the provided array into a single String containing the provided list of elements.

No delimiter is added before or after the list. A null separator is the same as an empty String (""). Null objects or
empty strings within the array are represented by empty strings.

StringUtils.join(null, *) = null
StringUtils.join([], *) ="
StringUtils.join([null], *) = ""

StringUtils.join(["a", "b", "c"], "--") = "a--b--c"
StringUtils.join(["a", "b", "c"], null) = "abc"
StringUtils.join(["a", "b", "c"], "") = "abc"
StringUtils.join([null, "", "a"], ',') = ",,a"
Parameters:

array the array of values to join together, may be null
separator the separator character to use, null treated as ""

startIndex the first index to start joining from. It is an error to pass in an end index past the end of the array
endIndex the index to stop joining from (exclusive). It is an error to pass in an end index past the end of the array

Returns:

the joined String, null if null array input
*/
public static String join(Object[] array, String separator, int startIndex, int endIndex)




Priklad: StringUtils PR

public static String join(Object[] array, char separator, int startIndex, int endIndex) {
if (array == null) {
return null;

}

int bufSize = (endIndex - startIndex);
if (bufSize <= 0) {
return EMPTY;

bufSize *= ((array[startIndex] == null ? 16 : array[startIndex].toString().length()) + 1);
StrBuilder buf = new StrBuilder(bufSize);

for (int i = startIndex; i < endIndex; i++) {
if (i > startIndex) {
buf.append(separator);
}
if (array[i] != null) {
buf.append(array[i]);

}
return buf.toString();




Nazev metody g2l

o To prvni a Casto jediné, co z vasi metody bude vétsina lidi Cist — venujte mu
pozornost

o Mel by byt struCny a pritom dostateCné popisovat, co metoda déla
Pokud se vam nedafi vhodny nazev vymyslet, mize to byt Spatnym navrhem
metody
— Metoda déla vice ruznych véci (méla by délat vzdy jen jeden svuj ukol)
— Nemate vlastné jasno, co ma metoda délat
o Pokud jste pfi vymysleni jména pfisli na Spatny navrh metody, usSetfili jste si dost
casu, ktery byste jinak stravili pozdeji prepisovanim kodu

o Kviz: co déla tato metoda?
dontStoreDataToCache()




Nazev metody gl

isSaveBasicDataAndTemplateAttributeValuesDeactivateDocumentReturnPossible()




Jména a typy parametru gi-d- 4

o Jmeéno by meélo popisovat, co dany objekt reprezentuje — nejen sam o sobég, ale i
v kontextu pouziti parametru:
void merge(Graph graphl, Graph graph2)
VS.
void merge(Graph inputGraph, Graph outputGraph)

o U typovanych jazykl vyuzivejte datové typy
— Toto by méla byt naprosta samoziejmost

— Specialné v Javé se ale Casto setkavam zejména s ignorovanim enums (misto enumu
se Casto pouzivaji booleany nebo soustavy konstant)

— Zda se, ze velmi popularni je misto ,strongly typed® pouzivat ,stringly typed” pristup:
« Text: "abc”
. Cislo: "42"

» Objekt obsahujici jednu textovou a dvé Ciselné polozky: "abc_42 666"
* Pristup k prvni Ciselné polozce objektu: myObjectString.split(" ")[1]




Co nepovazuji za uziti datovych typt oy

o Map<Vertex, Set<Boolean>>

o List<List<List<String>>>

o Map<List<Object>, HashSet<Pair<Integer, Integer>>>




Parametry g2l

o Metoda s pfili§ velkym poCtem parametra je neprehledna

protected PdfPTable getPrijemcePlneniTable(float documentWidth, String
nazevlLeasingovky, String cislolLeasingoveSmlouvy, String smluvniServis,
String prijemceCisloUctu, String prijemceJmeno, String
prijemceUliceCP, String prijemceObecPSC, boolean
pojisteniJindeExistuje, String pojistenilindeNazev, Boolean
dphAnoNeNull, String zpusobUhradyKey, String datum, boolean isDPH,
String sTextPodPodpisem)

o Parametry typu boolean nejsou pfiliS vhodné
— Nutno v nazvu parametru jasné deklarovat, co znamena true a co false

« Jméno parametru ale nemusi byt vzdy dostupné (napf. v Javé, mam-li knihovnu
bez javadoc a zkompilovanou bez jmen parametrd, vidim jen typ bez jména)

— Pfi volani metody neni na prvni pohled vyznam boolean parametru obvykle ziejmy
* newTable(tableName, parentDatabase, true)
* newTable(tableName, parentDatabase, TableType.GLOBAL TEMPORARY)

%0 Y.




Javadoc g2l
o Dohodnéte se na jazyku a dodrzujte ho

— V angli¢tiné maze byt problém se vyjadfit (zejména odborné pojmy)

— Komentare v €estiné vyzaduji neustale prepinat klavesnici a jazyk ,v hlavé®

— Komentare v ,cestine” nevypadaji dobre
o Dokumentujte chovani vuéi null (vSude tam, kde to neni oCividné)

— U atributd objektu / tfidy — zda muze nékdy byt null a co to znamena

— U parametri metod — zda muaze byt null a co se v tom pfipadé stane

— U navratovych hodnot — zda a v jaké situaci mize metoda vratit null

o U kolekci a poli vnimejte rozdil mezi prazdnou kolekci a null
— VétSinou dava lepsi smysl prazdna kolekce (,seznam nalezenych prvkul je prazdny®)
nez null (,seznam nalezenych prvkl neexistuje®)

— Nenechte se vést lenosti nebo dojmem vétsi efektivity / uspory paméti pfi pouziti null
(Java: Collections.emptylList())




Javadoc iy

/ %

Metoda cislo zaznamu milestone v cache nebo -1
@param firstRow

@param lastRow

@param extraRecords

@return

@throws ExpiredDataException

* X X X X X X

*/
public CachedData getTimeMilestoneCachedData(..)




Kod gl

o Dodrzujte konvence daného jazyka (jména, formatovani, ...)

o Orientace na Ctenare — kdd bude Cten vickrat, piSete jej jednou
— Lenost zde neni dostateCnym argumentem

o Jména proménnych (a vSeho ostatniho) volte dostateéné srozumitelna

— Priklad z jedné revize:
v cele tfidé mnoho nevhodnych nazva proménnych — bi“, ,is“ ,bos", ,asr”, ,s“, ,m"
,2baos”, ,dos“ a myj favorit, pole s nazvem ,array”

— Kviz: co oSetfuje nasledujici podminka?
if(lv >= 0 & & df >= 0 && this.hasRows() &&
df < this.getRows().length) { .. }

— VS8eho s mirou — obecné ¢&im vétsi rozsah platnosti, tim dulezitéjsi je jasné jméno
— Srozumitelnost != délka — napf. vyznam proménné ,i“ je obecné znamy

o Nepouzivejte jednu proménnou ke dvéma ucelum

o Ternarni operator je efektni, ale leckdy ponékud necitelny

— Kuviz: co vrati nasledujici vyraz?
(0 <1)?2:3+4

%%




A Roguelike in less than 512 Bytes FRGELT

#include<stdlib.h>

#define F(n)for(j=0;j<n;j++)

#define r rand()

int main(){int x,s=46,n,i,j,z=77,1[z];char m[z*s],h[z];initscr();raw();F(z*s)j[
m]=35;F(s)for(j[1l]=i=(r%4+3)*z+(n=r%17*z+r%s+z) ;n<=i;n+=z)for(x=n;x<=n+j/2;m[++
x]=s);F(9)1[j][m]=z,j[h]=2;m[*1]=64;*h=5;1[]j][m]=62;F(z){x=n=1[i++,1%=9];if(i)!
i[h]||*1~2(n+=r%3+r%3*z+~2z) | | --*h?@:abort();else{F(25)mvaddnstr(j,i,m+j*z,z);j=s
-getch();m[n+=j/3*z-j%3+153]1762| |[main();F(9)1[j+1]~n]||--h[j+1]]||[n[m]--;}n[m]~s

| [(m[1[1i]=n]=x[m],x[m]=s);}}

This weighs in at a hefty 493 bytes of C source code. | call it the "Monster Caves".

Note that the game doesn't have enough bytes to remember (and print out) your kill total, so you'll have to do that
yourself.

If you get stuck in a disconnected part of a level, try pressing some other keys... you may just be able to teleport out.

http://locklessinc.com/articles/512byte _roguelike/
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Programming by Coincidence gi-d- 4

if (typzadosti == ZALOZENI_SMLOUVY) {
zalozSmlouvu();

} else {
zrusSmlouvu();




Programming by Coincidence gi il

if (typzadosti == ZALOZENI_SMLOUVY) {
zalozSmlouvu();

} else if (typZadosti == ZRUSENI SMLOUVY) {
zrusSmlouvu();




Programming by Coincidence gi il

if (typzZadosti == ZALOZENI_SMLOUVY) {
zalozSmlouvu();

} else if (typZadosti == ZRUSENI_SMLOUVY) {
zrusSmlouvu();

1} else {

throw new IllegalArgumentException(
“Nepodporovany typ zadosti: “ + typZadosti);




Programming by Coincidence gi il

if (typzZadosti == ZALOZENI_SMLOUVY) {
zalozSmlouvu();

} else if (typZadosti == ZRUSENI_SMLOUVY) {
zrusSmlouvu();

}
// else do nothing




Programming by Coincidence 2 gioa

int pocetCelychMesicuDoKonceKvartalu = 0;
switch(mesicVRoce%3) {
case 0: pocetCelychMesicuDoKonceKvartalu = 0;break;
case 1: pocetCelychMesicuDoKonceKvartalu = 2;break;

case 2: pocetCelychMesicuDoKonceKvartalu = 1;break;




Programming by Coincidence 2 gioa

int pocetCelychMesicuDoKonceKvartalu =#8;
switch(mesicVRoce%3) {
case 0: pocetCelychMesicuDoKonceKvartalu = 0;break;
case 1: pocetCelychMesicuDoKonceKvartalu = 2;break;
case 2: pocetCelychMesicuDoKonceKvartalu = 1;break;
default: throw new IllegalStateException(

"Nastala situace, ke ktere nemuze dojit");




Je tento konstruktor prazdny zamérné? "tRENT

protected MyObject() {

s




Je tento konstruktor prazdny zamérné? "tRENT

protected MyObject() {
/* empty */

s




Driv to fungovalo... s

data.id = new EntityId(this.data.size());
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Prosté to zaridime PROFINIT

// Vratit proste null.
return null;




Kdy se zobrazi nabidka avéru? PROEET

/**
* Method returns true if credit lines should be shown.
k
* @return true if credit lines should be shown otherwise false
*/
public boolean isShowCreditLines() {
return
// Showing depends of dynamic property and if user is in pilot mode (show only in pilot to
// users in pilot mode if constant is true, if false, show to all)
((ebankingUser.getPilot() == null) || (!EbankingConstants.CREDIT_LINES FUNCTIONS PILOT) ||
(Boolean.TRUE.equals(ebankingUser.getPilot()) && EbankingConstants.CREDIT_LINES FUNCTIONS PILOT))
// and (home tab is shown and there are no campaigns)
&& ((menuBean.isHomeTab() && !bcs.isShowCampaigns())
// or ((we are on loans tab (TAB_LOANS) on specific menu item (MNU_LST_CRE_MORA_GET)
// or on eshop (TAB_ESHOP)) and client has no approved application)
|| (((menuBean.isWantedTab(MenuNameS24.TAB_LOANS.name())
// THU: tento kod je zakomentovan, protoze nefuguje nastavovani actualMenuItem spravne
/*8&& (menuBean.getActualMenultem() != null) &&
menuBean.getActualMenuItem().name().toUpperCase().equals(
MenuNameS24 .MNU_LST_CRE_MORA_GET.name())*/

| | menuBean.isWantedTab(MenuNameS24.TAB ESHOP.name())) &&
bcs.getApprovedApplicationID() == null))

// and there exist some credit lines
&& !isItemListEmpty();




Map neni nikdy dost

public interface IValidator {

public void validate(
Object[] objects,
Map<Object, Object> globalParams,
Map<Object, Object> localParams,
Map<Object, Object> rowParams,
Locale locale);

PROFINIT

new frontier group




DB procedura i b

** Nazev ulozene procedury: esipo_s prehl rotv
%k k

**  Funcionalita: Procedura slouzi
k %k

**  Vstupni parametry:




DB access layer PROEEIT

if ((@zadost = null and @smlouva = null) or
(@zadost = null and @smlouva <> null))




Trocha logiky gialil

public void setPlatnostDoOdvolani(boolean platnostDoOdvolani) {
if (platnostKontaktniAdresy == null) {
platnostKontaktniAdresy = new IntervalOdDo();

}

else {

platnostKontaktniAdresy = new
IntervalOdDo(platnostKontaktniAdresy.getZacatek(), null);

}




Velmi defenzivni PROFINIT

ConfigFileReader oConfigFileReader =

new ConfigFileReader(getConfFilePathSecurity());
if (oConfigFileReader == null) {




A na zavér to nejhorsi...

private Ckject[][] s24ReportsGroup = {

PROFINIT

new frontier group

{"9001", "GROUBSTACK", new int[]{11, 12, 13, 14, 15, 828}, "111112"},

{"g9002", "GROUBE", new int[]{30, 222}, "dd"},
{"9003", "GROUE", new int[]{40, 10, 824, 826}, "d0do"},
{"9004", "GROUE", new int[]{200, 205}, "dl"}

private Chject[][] bk24BeportsGroup = {
{"9005", "GROUESTACE", nmew int[]{320, 321, 820}, "112"},
{"a00e"™, "GROUBP", mew int[]{300, 830}, ™dd"},
{"aoo7r, "GROUB", mew int[]{310, 311, 832, B34}, "d4d0do"},
{"aoligw, "GROUP", new int[]{310, 311, ™d4i"},
{"a03zomr, "GROUB", mew int[]{&870}, "d"},
{"g12", "GERCOUEB", mew int[]{812, 813, 814}, "ddd"}

private Ckhject[][] macBeportsGroup = {
{"800g", "GROUB", mew int[]{210, 211, 212, 213}, "dddd"},
{raoogr, "GROUB", nmew int[]{50}, "d"},
{raglio", "GROUB", mew int[]{&0}, "d"},
{"s011", "GROUE", nmew int[]{530, 531, 532}, "ddd"},
{"goiz", "ROWS", nmew int[]{540, 541, 542, 543}, "11li1i"},
{raQl3r, "GROUB", nmew int[]{221}, "ddd"},
{ragl4ar, "GROUB", mew int[] {230}, "d"},

{"9015", "GROUE", new int[]{5&0, 561, 562, 563, 564, 565, 566},

{"9025", "GROUBE", new int[]{S810}, "d"},
{"9026", "GROUE", new int[]{811}, "d"}

private Chject[][] gsmBeportsGroup = {
{"901e"™, "ROWS", nmew int[]{640, 641, 642, &43, 644, 645, 646,
{maoli7w, "GROUP", mew int[]{750, 751, 752}, "ddd"}

ffhe

/{E
)

£
//Pot
//Pot
/B
£
//Celkov® po
//Pot
"ddddddd"},

647}F, "11111111"}%,

//5
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Templates, checklists, literatura

Materialy SWENG - Construction

CLANKY

» "BestPractices” Columns by Steve McConnell

KNIHY

r Steve McConnell, Code Complete, 2nd Edition. Redmaond, Wa.: Microsoft Press, 2004

CHECKLISTS
» CxCheck Conditionals b
v CxCheck ConstructingRouting. bd
r CxCheck ControlStructurelssues.bd
» CxCheck DataCreation.bd
v+ CHCheck DocumentingCode.bd
» CxCheck HighQualityModules. bd
» CxCheck HighCualitvRoutines b
» CxCheck Layout.td
r CxCheck Loops.bd
P  CaCheck MamingData. bd
» CCheck OrganizingCode.bd
r CxCheck UnusualControlStructures b
» CxCheck UsingDatatd

VE&echny odkazované materialy jsou poskytnuty whradné za dcelem wuky softwarového
inZenyrst.

@ Of Respective Parties 2007-2009
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