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Architektura vs. navrh vs. implementace

Architecture

Navrh v kostce:
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Thread-safety



Programming with threads is hard

It's a useful technology — one that has the potential to improve your
application’s real (or perceived) performance. But it is the software equivalent
of a nuclear device because if it is used incorrectly, it can blow up in your face.
No — worse than that — used incorrectly, it can destroy your reputation and
your business because it has nearly infinite potential to increase your testing
and debugging costs.
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Multithreading in VB.NET scares me more than any other new feature.

The only way to use free threading safely is to understand it and to design
your applications correctly. Again, | stress, design your applications
correctly. If your design is incorrect, it will be virtually impossible to
patch up the problems later. And again, the potential cost to fix
threading problems has no upper limit.

— Dan Appleman, Moving to VB.NET: Strategies, Concepts, and Code




Programming with threads is hard
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We have to have much better language-level support for concurrent
programming. What we have now sucks. Rocks. Hard.

— Chris Sells, cca. 2005




Opakované pouziti objektu

1. Na jedno pouziti
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— Po pouziti znicte
2. Opakovane pouzitelné
— Lze pouzit opakované, ale az po ukonCeni predchoziho pouziti

3. Thread-safe

— Lze pouzit najednou ve vice vlaknech




Objekt na jedno pouziti

public class FileProcessor {
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private InputStream is;
private ProcessedFile result = new ProcessedFile();

public FileProcessor(File file) {
is = new FileInputStream(file);

public ProcessedFile processFile() {
processHeaders();
processRows();
return result;




Znovupouzitelny objekt

public class FileProcessor {
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private InputStream is;
private ProcessedFile result = new ProcessedFile();

public FileProcessor() {
/* empty */

public ProcessedFile processFile(File file) {
is = new FileInputStream(file);
processHeaders();
processRows();
return result;




Thread-safe objekt

public class FileProcessor {
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public FileProcessor() f{
/* empty */

public ProcessedFile processFile(File file) {
InputStream is = new FileInputStream(file);
ProcessedFile result = new ProcessedFile();
processHeaders(is, result);
processRows(is, result);
return result;




Thread-safety a zavislosti
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Bezpecénost vudci pouziti ve vice vlaknech neni tranzitivni.

Nebezpecnost pri pouziti ve vice vlaknech ano.




Thread-safety a zavislosti

Kdyz chci pouzit objekt...
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Na 1 pouziti Reusable Thread-safe
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V objektu, ktery je...




Kdyz chci pouzit reusable objekt

o Vytvorit pokazdé novy
— Tj. degraduiji jej na objekt na jedno pouziti
o Zajistit, ze dvé vlakna nebudou mit k dispozici tentyz objekt
— Drzet jeden pro kazdé vlakno
* Musim si ho vSude spravné predat
« V extrémnim pripadé pro kazdé vlakno samostatna cela aplikace
« P¥i pouziti z thread-safe objektu to neni trivialni
— Pooling
o Upravit ho tak, aby byl thread-safe
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Ukazka: Java — DB connection

public void foo(Connection connection) {
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connection.query(..);
connection.query(..);
connection.query(..);




Ukazka: Java — DB connection

public void foo(DataSource ds) {
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Connection connection = ds.getConnection();
connection.query(..);
connection.query(..);

connection.query(..);

connection.close();




Ukazka: Java — DB connection

public void foo(ObjectPool<Connection> pool) {
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Connection connection = pool.borrowObject();
connection.query(..);
connection.query(..);

connection.query(..);

pool.returnObject(obj);




Jak zajistit thread-safety

o Synchronizace
o QOdstranéni vnitirniho stavu / immutabilita
o Rozdéleni

=
<
L
O
X
o




Ukazka: Java — regularni vyrazy

Pattern p = Pattern.compile(" +");
Matcher m = p.matcher("My input");
if (m.find()) {
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Thread-safety

A

Immutable tfidy jsou inherentné thread-safe
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TFridy bez vnitfniho stavu jsou inherentné thread-safe

— ,mmutable once configured®

N

Doporucuji vSude, kde to jde:

— Sluzby beze stavu (bez instanénich proménnych kromé odkazul na jiné sluzby)
— Stav pfedavat v parametrech metod a drzet v lokalnich proménnych

v

Takto napsany modul:

— Nema rezii na synchronizaci (vhodny i pro aplikace nepotfebuijici thread-safety)
— Neni nezbytné thread-safe, ale pujde to snadno zafridit
— Je CitelngjSi — je zfejmé, kudy teCou data




Jak na chyby



Kroky k opravé chyby

Reprodukce
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Co potrebuji védét k reprodukcei chyby

o Co se stalo?
— Jaky problém nastal?
— Kde nastal?
o Za jakych okolnosti se to stalo?
— Jaky byl vstup?
— V jakém misté vstupu se chyba stala?
— V jakém stavu byla aplikace?
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Logovani — Pokémon style

public void processFile(File file) {

try {
InputStream is = new FileInputStream(file);
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ProcessedFile result = new ProcessedFile();
processHeaders(is, result);
processRows(is, result);
writeResult(result);

} catch (Exception e) {
Log.error("DoSlo k chybé");
throw e;

private void processRows(InputStream is, ProcessedFile result) {

for (int 1 = 0; i < rows.size(); i++) {
processRow(rows[i], result);




Logovani — lepe

public void processFile(File file) {
try {
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processHeaders(is, result);
processRows(is, result);
writeResult(result);
} catch (Exception e) {
Log.error("DoSlo k chybé pri cteni souboru" + file.getAbsolutePath(), e);

private void processRows(InputStream is, ProcessedFile result) {

for (int 1 = 0; i < rows.size(); i++) {

try {
processRow(rows[i], result);

} catch {
throw new RuntimeException("Chyba na radku " + i, e);




Kdyz detekuji chybu

o Pokud vim, jak situaci vyresit (pokraCovat dalSim vstupem, zobrazit chybu
uzivateli, zpUsobit pad aplikace)

— Zalogovat vSe potfebné k pozdéjSimu odhaleni chyby

— PokracCovat zvolenym zpusobem
o Pokud nevim co s chybou, ale vim, za jakych okolnosti nastala

— Vyhaodit vyjimku obsahujici relevantni informace

— Casté je odchycenou vyjimku obalit dalsi s pfidanymi informacemi a ,cause®
o Pokud nevim co s chybou ani nemam co pridat

— Nechat ji propadnout vySs

— Nakonec se najde nékdo, kdo ji dokaze vyresit

— Systém umi fesit kazdou vyjimku (typicky padem)
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Co je to kvalitni kod?



Kvalitni kod je...

» Bezchybny
» Rychly / Efektivni
»  Kratky?

» Rafinovany?
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» Srozumitelny

» Udrzovatelny
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Proc psat srozumitelny kod

» Kod pisete jednou, Cist ho (vy nebo nékdo jiny) budete
pravdépodobné vicekrat
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» Pokud vas kod neékdo nepochopi, snadno v jeho pouziti nebo uprave
udela chybu

» Nesrozumitelny kdd nikdo nebude chtit pouzivat




Kdy nepsat kvalitni kod? =
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Jak psat srozumitelny kod



Co bude uzivatel vasi metody cist

Jmeno metody

Deklarované typy parametrt a navratové hodnoty
Jmeéna deklarovanych parametru

Javadoc

Samotny kod metody
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»  Cim dfive se dozvi v8e, co potifeboval, tim dfive maZe prestat ist
(a usetrit Cas)




Priklad: StringUtils
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join()




Priklad: StringUtils

=
<
L
O
X
o

public static join( )




Priklad: StringUtils
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public static String join(Object[] , String , int , int )




Priklad: StringUtils

/%%

Joins the elements of the provided array into a single String containing the provided list of elements.
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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"1, "") = "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 a start 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

/%%

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

=
<
L
O
X
o

Parameters:
array the array of values to join together,
separator the separator character to use,
startIndex the first index to start joining from.

endIndex the index to stop joining from

Returns:
the joined String,
*/
public static String join(Object[] array, String separator, int startIndex, int endIndex)




Priklad: StringUtils

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

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

» To prvni a Casto jeding, co z vasi metody bude vétsina lidi Cist —
vénujte mu pozornost

=
<
L
O
X
o

» Mel by byt struCny a pritom dostateCne popisovat, co metoda déla

» Pokud se vam nedafi vhodny nazev vymyslet, muze 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

» Pokud jste pfi vymysleni jména prisli na Spatny navrh metody, usefrili
jste si dost Casu, ktery byste jinak stravili pozdéji prepisovanim kodu

» Kviz: co déla tato metoda?
dontStoreDataToCache()




Nazev metody
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isSaveBasicDataAndTemplateAttributeValuesDeactivateDocumentReturnPossible()




Jména a typy parametru

» Jméno by melo popisovat, co dany objekt reprezentuje — nejen sam
0 sobe, ale i v kontextu pouziti parametru:
void merge(Graph graphl, Graph graph2)
VS.
void merge(Graph sourceGraph, Graph targetGraph)

» U typovanych jazyku 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"

» Pfristup k prvni Ciselné polozce objektu:
myObjectString.split(" ")[1]
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Co nepovazuji za uziti datovych typu

»  Map<Vertex, Set<Boolean>>
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»  List<List<List<String>>>

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




Parametry

» Metoda s pfilis velkym poCtem parametrl je nepfehledna

protected PdfPTable getPrijemcePlneniTable(float documentWidth,
String nazevlLeasingovky, String cisloLeasingoveSmlouvy, String
smluvniServis, String prijemceCisloUctu, String prijemceJmeno,
String prijemceUliceCP, String prijemceObecPSC, boolean
pojistenilindeExistuje, String pojisteniJindeNazev, Boolean
dphAnoNeNull, String zpusobUhradyKey, String datum, boolean
isDPH, String sTextPodPodpisem)
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» 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 parametru, vidim jen
typ bez jména)

— P¥i volani metody neni na prvni pohled vyznam boolean parametru obvykle
zfejmy

* newTable(tableName, parentDatabase, true)

* newTable(tableName, parentDatabase, TableType.GLOBAL_ TEMPORARY)




Javadoc

» Dohodnéte se na jazyku a dodrzujte ho
— V angli¢tiné muze byt problém se vyjadfit (zejména odborné pojmy)
— Komentare v Cestiné vyzaduji neustale prepinat klavesnici a jazyk ,v hlavé”
— Komentare v ,cestine” nevypadaji dobre
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»  Dokumentujte chovani vuci null (vSude tam, kde to neni oCividné)

— U atributd objektu / tfidy — zda maze nékdy byt null a co to znamena
— U parametri metod — zda muze byt null a co se v tom pfipadé stane
— U navratovych hodnot — zda a v jaké situaci mize metoda vratit null

» U kolekci a poli vnimejte rozdil mezi prazdnou kolekci a null

— VétSinou dava lepsi smysl prazdna kolekce (,seznam nalezenych prvku je
prazdny®) nez null (,seznam nalezenych prvku neexistuje®)

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




Javadoc

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

* @param extraRecords

X

b S
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@return
@throws ExpiredDataException
*/
public CachedData getTimeMilestoneCachedData(..)




Kod

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

A
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Orientace na Ctenare — kod bude Cten vickrat, piSete jej jednou
— Lenost zde neni platnym argumentem

Jmeéna promeénnych (a vSeho ostatniho) volte dostateCné srozumitelna

v

— Priklad z jedné revize:
v cele tfidé mnoho nevhodnych nazvu proménnych — ,bi“, ,is*, ,bos®, ,asr®, ,s",
,m*, ,baos”, ,dos" a muj favorit, pole s nazvem ,array”
— Kuviz: 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

Nepouzivejte jednu proménnou ke dvéma ucelim

v

A

Ternarni operator je efektni, ale leckdy ponékud necitelny

— Kuviz: co vrati nasledujici vyraz?
(6<1)?22:3+4




A Roguelike in less than 512 Bytes

#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]=1i=(r%4+3)*z+(n=r%17*z+r%s+z) ;n<=1i;n+=z)for(x=n;x<=n+j/2;m[ ++
x]=s);F(9)1[j]l[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] ] | *¥12(n+=r%3+r%3*z+~z) | | --*h?0: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);}}
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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 yourselr.

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.comy/articles/512byte roguelike/




Programming by
Coincidence



Programming by Coincidence

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

} else {
zrusSmlouvu();
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Programming by Coincidence

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

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

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

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

} else {

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

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

} else if (typZadosti == ZRUSENI_ SMLOUVY) {
zrusSmlouvu();
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}
// else do nothing




Programming by Coincidence 2

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




Programming by Coincidence 2

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

"Nastala situace, ke ktere nemuze dojit");




Je tento konstruktor prazdny zameérneé?

protected MyObject() {
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s




Je tento konstruktor prazdny zameérneé?

protected MyObject() {
/* empty */
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s




Driv to fungovalo...

entity.id = new EntityId(this.allEntities.size());
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Perlicky



Kdy se zobrazi nabidka avéru?

/**
* Method returns true if credit lines should be shown.
*
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* @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)
&8& ((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 actualMenultem spravne
/*&& (menuBean.getActualMenultem() != null) &&
menuBean.getActualMenultem().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

8&8& lisItemListEmpty();




Map neni nikdy dost

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




DB procedura
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** Nazev ulozene procedury: esipo_s prehl rotv
%k 3k

**  Funcionalita: Procedura slouzi
k %k

**  Vstupni parametry:




Trocha logiky =
Z
LL
public void setPlatnostDoOdvolani(boolean platnostDoOdvolani) { O
if (platnostKontaktniAdresy == null) { EE
platnostKontaktniAdresy = new IntervalOdDo();
}
else {
platnostKontaktniAdresy = new IntervalOdDo(
platnostKontaktniAdresy.getZacatek(), null);
}




Cim se od sebe metody 1isi?

/**

* Directory interface poskytovany modulum skrze WebService webovou
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* aplikaci datovych schranek.
*/

public interface IDSDirectoryService {

public ListResponse<Issuer> getIssuer(
IssuerSearchCriteria searchCriteria, String personld);

public ListResponse<Issuer> findIssuer(
IssuerSearchCriteria searchCriteria, String personld);




Handle stuff

dataProcessor.processData(elementsOnPages);
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# DEAR FUTURE SELE;

#

# YOURE (DOKING AT THIS FILE BECAUSE
# THE PARSE FUNCTION FINALLY BROKE.

ﬁ [T5 NOT FixABLE. YOU HAVE T0 REWRTE (T
## SINCERELY, FP6T SELF
DEAR PRST SELE IT'% KINDA
CREEPY HOW YO DO THAT

#ALOO IT'S PROGABLY HTLE"LE}T
# 2003, DID YOU EVER TRKE
FTHAT TRP TO ICELAND?
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